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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 003 K5.04 
 Importance Rating 3.2   
 
Reactor Coolant Pump System: Knowledge of the operational implications of the following concepts as they apply to the 
RCPs: Effects of RCP shutdown on secondary parameters, such as steam pressure, steam flow, and feed flow 
Proposed Question: Common 1  
 
Given the following conditions: 
 

• Unit 1 is steady at 30% power when Reactor Coolant Pump #2 trips and causes a 
transient in Steam Generator #2. 

 
Which ONE (1) of the following describes how steam flow and water level in Steam Generator 
#2 initially respond to the trip of Reactor Coolant Pump #2? 
 
Initially, Steam Generator #2 steam flow __________ and level __________. 
 

A. increases; increases 
 

B. increases; decreases 
 

C. decreases; decreases 
 

D. decreases; increases 
 

 

Proposed Answer: C 
 

Explanation:  
A. Incorrect. Plausible if thought that pressure dropped in Steam Generator #2 which caused a swell 

and level increase. 
B. Incorrect. Plausible because Steam Generator level will decrease, however, steam flow will also 

decrease as the Steam Generator cools and Steam Generator pressure decreases. 
C. Correct. Because the Steam Generator with the tripped Reactor Coolant Pump stops steaming, 

steam flow will decrease and Steam Generator level will also decrease due to shrink. 
D. Incorrect. Plausible because steam flow will decrease, however, Steam Generator level will also 

decrease due to shrink. 
 

Technical Reference(s) ABN-101, Step 2.3.1 Note 
 OP51.SYS.SN1.LN, Page 11 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.MR1.OB14 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the Main Steam System and the following systems, 
components or events: 

• Reactor Coolant System 
 

Question Source: Bank # SYS.RC1.OB15-17  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

Question History: Last NRC Exam September 2005 NRC Exam 
 

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

10 CFR Part 55 Content: 55.41 5 
 55.43  
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Comments / Reference: From ABN-101, Step 2.3.1 Note Revision # 10 
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Comments / Reference: From OP51.SYS.SN1.LN, Page 11 Revision # 06/11/07 

STEAM GENERATOR SHRINK AND SWELL 
The phenomenon of "shrink" and "swell" complicates setpoint selection.  Shrink” and “swell” 
are terms used to describe steam generator level response to changes in dynamic operating 
conditions.  “Shrink” is most often used to describe the observed decrease in steam generator 
level associated with a sudden decrease in power while “swell” is most often used to describe 
the observed increase in steam generator level associated with a sudden increase in power. 

Factors influencing indicated steam generator level also influence the magnitude and duration 
of shrink and swell.  A steam generator designed for a higher circulation ratio will minimize 
both magnitude and duration of shrink and swell.  In other words, a steam generator designed to 
have less resistance to flow will have a higher circulation (recirculation) ratio, a lower void 
fraction (which is a function of power) and smaller effects on shrink and swell during power 
changes. 

As recirculation ratio decreases, a higher void fraction is indicated since the quality of steam 
exiting the U-tube bundle is increasing.  With a higher void fraction, even small pressure 
changes can cause variations in indicated steam generator level since the water in the tube 
bundle area is in a saturated nucleate boiling condition. If steam pressure were to suddenly 
drop, the response inside the tube bundle would be an immediate phase change to a wet vapor.  
More moisture is entrained as the steam exits the tube bundle into the primary separators.  A 
marked increase in the amount of moisture being returned to the downcomer causes an increase 
in steam generator level. 

When a large, rapid load decrease occurs, steam flow is suddenly reduced, increasing steam 
pressure, which actually suspends the boiling process.  During this time, feedwater flow 
exceeds steam flow. Steam generator riser region level decreases due to a decreasing void 
fraction. Decreasing void fraction decreases two-phase flow velocities and a pressure drop in 
the steam generator circulation loop. Because of the decrease in steam generator circulation 
loop pressure drop, downcomer flow temporarily increases (to equalize downcomer / riser 
section hydrostatic pressures) and since less moisture is being returned to the downcomer 
(because of the sudden reduction in steam flow), steam generator level decreases. This 
phenomenon will continue until steam generator circulation loop conditions stabilize with 
feedwater flow and steam flow balanced. 

When a rapid load increase occurs, steam flow from the steam generator is suddenly increased, 
decreasing steam pressure.  During this time, steam flow exceeds feedwater flow.  However, the 
riser region water level does not fall as might be expected, but rather it rises due to the 
increasing void fraction.  Increasing void fraction increases two-phase flow velocities and the 
steam generator circulation loop pressure drop and more moisture is entrained with the steam 
exiting the tube bundle.  Because of the increase in the steam generator circulation loop 
pressure drop, downcomer flow temporarily decreases (to equalize downcomer / riser section 
hydrostatic pressures) and since more moisture is being returned to the downcomer (because of 
the sudden increase in moisture entrainment), steam generator level increases.  This response is 
the phenomenon known as swell and will continue until steam generator circulation loop 
conditions stabilize with feedwater flow and steam flow balanced. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 004 A1.10 
 Importance Rating 3.7   
 
Chemical and Volume Control System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design 
limits) associated with operating the CVCS controls including: Reactor power 
Proposed Question: Common 2 
 
Given the following conditions: 
 

• Unit 1 is at 30% power during Middle-of-Life (MOL) conditions. 
• Steam Dump System is in AUTO in the STEAM PRESSURE Mode. 

 
Which ONE (1) of the following will occur if 1-TK-130, Letdown Heat Exchanger Outlet 
Temperature Control Valve fails open? 
 

A. RCS temperature will lower adding positive reactivity to the core and causing 
Reactor power to rise. 

 
B. RCS boron concentration will lower adding positive reactivity to the core and 

causing Reactor power to rise. 
 

C. RCS temperature will rise adding negative reactivity to the core and causing 
Reactor power to lower. 
 

D. RCS boron concentration will rise adding negative reactivity to the core and causing 
Reactor power to lower. 
 

 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because an RCS temperature decrease with the core at MOL conditions will 

add positive reactivity and cause Reactor power to rise, however, this condition is not created by a 
lowering of Letdown temperature. 

B. Correct. A lowering of Letdown temperature will result in an increase in boron absorption by the 
demineralizer resin. This is seen as a dilution by the Reactor Coolant System which adds positive 
reactivity and causes Reactor power to rise. 

C. Incorrect. Plausible because an RCS temperature increase with the core at MOL conditions will 
add negative reactivity and cause Reactor power to lower, however, this condition is not created 
by a lowering of Letdown temperature. 

D. Incorrect. Plausible because this condition would occur if the Letdown Temperature Control Valve 
had failed closed. This would result in a rise in Letdown temperature which causes a decrease in 
boron absorption by the demineralizer resin. This would be seen as a boration by the Reactor 
Coolant System which adds negative reactivity and causes Reactor power to lower. 

 

Technical Reference(s) SOP-103A, Section 3.0, Precautions 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CS1.OB10 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the CVCS and the following systems, components or 
events: 

• Reduction of boron concentration via letdown flow and its effects 
on reactor operation 

 

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 
 55.43  
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Comments / Reference: From SOP-103A, Section 3.0, Precautions Revision # 17 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 005 G 2.4.3 
 Importance Rating 3.7   
 
Residual Heat Removal System: Emergency Procedures/Plan: Ability to identify post-accident instrumentation 
Proposed Question: Common 3  
 
Which ONE (1) of the following identifies how instrumentation used for operation of the 
Residual Heat Removal System in a post-accident condition can be identified? 
 
Post-accident Residual Heat Removal instrumentation is identified by... 
 

A. black labels with white lettering.  
 

B. blue labels with white lettering. 
 

C. white labels with blue lettering. 
 

D. white labels with black lettering. 
 

 

Proposed Answer: A 
 

Explanation:  
A. Correct. This is the method used at CPNPP to identify a post-accident instrumentation in 

accordance with Regulatory Guide 1.97. 
B. Incorrect. Plausible because this marking is used for controlling “channel” labels. 
C. Incorrect. Plausible because this marking is used for “information” labels. 
D. Incorrect. Plausible because this is the inverse of the correct answer. 
 

Technical Reference(s) OP.SYS.PA1.LN, Page 9 
 OWI-402, Attachment 8.A 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO21.ERG.XDB.OB002 

DESCRIBE how instrumentation qualified for post accident monitoring is 
designated on the Main Control Board. 

 

Question Source: Bank # ERG.XDB.OB02-3  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

Question History: Last NRC Exam  
 

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

10 CFR Part 55 Content: 55.41 7 
 55.43  
 

Comments / Reference: From OP.SYS.PA1.LN, Page 9 Revision # 06/20/00 

All Reg Guide 1.97 instruments have black labels with white lettering but not all instruments 
with black labels are required by Tech Spec 3.3.3. 
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Comments / Reference: From OWI-402, Attachment 8.A Revision # 4 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 006 K4.27 
 Importance Rating 2.7   
 
Emergency Core Cooling System: Knowledge of ECCS design features and/or interlocks which provide for the following: 
Alarm for misalignment of the accumulator isolation valve 
Proposed Question: Common 4  
 
Which ONE (1) of the following are the pressure setpoint and valve position which actuate 
1-ALB-4C-1.1, ACCUM 1 INJ VLV 8808A NOT OPEN in the Control Room? 
 
Pressurizer pressure... 
 

A. greater than 1000 psig and valve is off its fully closed seat. 
 

B. greater than 1960 psig and valve is off its fully open seat. 
 

C. less than 1000 psig and valve is off its fully open seat. 
 

D. less than 1960 psig and valve is off its fully closed seat. 
 

 

Proposed Answer: B 
 

Explanation:  
A. Incorrect. Plausible because procedurally the valve should be opened prior to going above 1000 

psig, however, the alarm does not come in until P-11 is exceeded. 
B. Correct. These are the correct parameters per ALM-0043A. 
C. Incorrect. Plausible because valve being off the open seat is correct and procedurally the valve 

should be opened prior to going above 1000 psig, however, the alarm does not come in until P-11 
is exceeded. 

D. Incorrect. Plausible because the pressure setpoint is correct, however, the valve must be off its 
open seat. 

 

Technical Reference(s) ALM-0043A, 1-ALB-4C-1.1 
 Electrical Print E1-0062, Sheet 16 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination:  
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Learning Objective: 
OP51.SYS.SI1.OB08 

LIST and EXPLAIN the Emergency Core Cooling System design features 
which provide for the trips, permissives and interlocks associated with the 
following: 

• SI Accumulator Isolation Valves 8808A, B, C, and D 
 

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 
 55.43  
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Comments / Reference: From ALM-0043A, 1-ALB-4C- 1.1 Revision # 6 
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Comments / Reference: From ALM-0043A, 1-ALB-4C- 1.1 Logic Diagram Revision # 6 
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Comments / Reference: From Electrical Print E1-0062, Sheet 16 Revision # CP-6 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 006 K6.13 
 Importance Rating 2.6   
 
Emergency Core Cooling System: Knowledge of the effect of a loss or malfunction on the following will have on the ECCS: 
Pumps 
Proposed Question: Common 5  
 
Given the following conditions: 
 

• A Large Break Loss of Coolant Accident has occurred inside Unit 1 Containment. 
• Reactor Coolant System and Containment pressure are both approximately 30 psig. 
• Component Cooling Water (CCW) Pump 1-01 has tripped. 
• CCW Trains are split and CANNOT be cross-tied. 

 
Which ONE (1) of the following describes the effect of these events on the Modes of 
Emergency Core Cooling operation of the Residual Heat Removal (RHR) System? 
 

A. Train A RHR can be operated in the Injection Mode ONLY. 
Train B RHR can be operated in BOTH the Injection Mode and Cold Leg 
Recirculation Mode. 

 
B. Train A RHR can be operated in the Injection Mode ONLY. 

Train B RHR can be operated in the Injection Mode and the Cold Leg Recirculation 
Mode if the RHR Trains are cross-tied. 

 
C. Train A RHR can be operated in the Injection Mode and the Cold Leg Recirculation 

Mode if the RHR Trains are cross-tied. 
Train B RHR can be operated in BOTH the Injection Mode and Cold Leg 
Recirculation Mode. 

 
D. Train A RHR can be operated in the Injection Mode and the Cold Leg Recirculation 

Mode if the RHR Trains are cross-tied.  
Train B RHR can be operated in the Injection Mode and the Cold Leg Recirculation 
Mode if the RHR trains are cross-tied. 

 
 

Proposed Answer: A 
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Explanation: 
A. Correct. Train B RHR can be operated in any Mode available since CCW flow is available. Train A 

RHR can only be operated when the water temperature being pumped is ≤ 120°F. The RWST, 
used in the Injection Mode, is maintained below this temperature, but the Containment Sump water 
used for recirc will be higher than this limit and Train A RHR cannot be operated in recirc without 
CCW. 

B. Incorrect. Plausible because Train A RHR can only be operated in the Injection Mode, but Train B 
can be operated in injection or recirc mode since it has CCW available. 

C. Incorrect. Plausible because Train B RHR can be operated in the Injection or Recirculation Mode 
since it has CCW available, but Train A can only be operated in the Injection Mode without CCW 
available. 

D. Incorrect. Plausible because both Trains of RHR can be operated in the Injection Mode, but only 
Train B RHR can be operated in the Recirculation Mode. 

 

Technical Reference(s) EOS-1.3A, Attachment 3, Step 2 Bases 
 FRC-0.1A, Step 1 Caution 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RH1.OB15 

STATE the physical connections and EVALUATE the cause-effect 
relationship between the Residual Heat Removal System and the following 
systems, components or events: 

• CCW System 
 

Question Source: Bank # SYS.RH1.OB15-2  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From EOS-1.3A, Attachment 3, Step 2 Bases Revision # 8 
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Comments / Reference: From FRC-0.1A, Step 1 Caution Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 007 G 2.4.31 
 Importance Rating 4.2   
 
Pressurizer Relief/Quench Tank System: Emergency Procedures/Plan: Knowledge of annunciator alarms, indications, or 
response procedures 
Proposed Question: Common 6 
 
Given the following conditions: 
 

• Annunciator 1-ALB-05B-2.3, PRT HI TEMP, has just alarmed. 
 
Which ONE (1) of the following describes how the Pressurizer Relief Tank (PRT) is normally 
cooled, in accordance with SOP-110A, Reactor Coolant Drain Tank System? 
 

A. Recirculate the PRT through the Reactor Coolant Drain Tank heat exchanger, 
using Component Cooling Water to cool the heat exchanger. 

 
B. Recirculate the PRT through the Reactor Coolant Drain Tank heat exchanger, 

using Reactor Makeup Water to cool the heat exchanger. 
 

C. Drain the PRT to the Reactor Coolant Drain Tank while making up to the PRT from 
the Demineralized Water Storage Tank. 

 
D. Drain the PRT to the Reactor Coolant Drain Tank while making up to the PRT from 

the Reactor Makeup Water Storage Tank. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. The procedure used to cool the PRT is SOP-110A, Reactor Coolant Drain Tank System. 

The reference includes the steps required to cool the PRT which encompasses the NOTE at the 
end of step 5.4.I stating that “The PRT is now recirculating in the cooldown mode.” 

B. Incorrect. Plausible because the Reactor Coolant Drain Tank (RCDT) heat exchanger is used, 
however, use of Reactor Makeup Water would generate radioactive waste which is undesirable. 

C. Incorrect. Plausible because there is a flowpath from the PRT to the RCDT, however, this method 
would generate waste which is undesirable. 

D. Incorrect. Plausible because there is a flowpath from the PRT to the RCDT, however, this method 
would generate waste which is undesirable. 
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Technical Reference(s) ALM-0052A, 1-ALB-05B-2.3 
 SOP-109A, Section 4.2, Notes 
 PO21.SYS.RC4, Figure 2 
 SOP-110A, Section 5.4 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC1.OB02 

STATE the function and operation of the following Reactor Coolant System 
components, flowpaths and features:  

• Pressurizer Relief Tank 
 

Question Source: Bank # SYS.RC1.OB02-25  
 Modified Bank #  (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 3, 10 
 55.43  
 

Comments / Reference: From SOP-109A, Section 4.2, Notes Revision # 12 
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Comments / Reference: From ALM-0052A, 1-ALB-05B-2.3 Revision # 5 
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Comments / Reference: From PO21.SYS.RC4, Figure 2 Revision # 01/25/05 
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Comments / Reference: From SOP-110A, Section 5.4 Revision # 9 
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Comments / Reference: From SOP-110A, Section 5.4 Revision # 9 
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Comments / Reference: From SOP-110A, Section 5.4 Revision # 9 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 007 G 2.4.49 
 Importance Rating 4.6   
 
Pressurizer Relief/Quench Tank System: Emergency Procedures/Plan: Ability to perform without reference to procedures 
those actions that require immediate operation of system components and controls 
Proposed Question: Common 7 
 
Which ONE (1) of the following Initial Operator Actions is required when the controlling 
Pressurizer Pressure Channel PI-455A fails to 2300 psig? 
 

A. Transfer 1/1-455F, PRZR PRESS CTRL CHAN SELECT to alternate channel. 
 

B. Place 1-PK-455A, PRZR MASTER PRESS CTRL in MANUAL. 
 

C. Close 1/1-8000A, PRZR PORV Block Valve. 
 

D. Close 1/1-PCV-455A, PRZR PORV Valve. 
 

 

Proposed Answer: B 
 

Explanation:  
A. Incorrect. Plausible because this action is required, however, it is not an Initial Operator Action. 
B. Correct. This is an Initial Operator Action per ABN-705. 
C. Incorrect. Plausible because this is an RNO action in the event the associated PORV opens, 

however, this information is not divulged in the Stem. 
D. Incorrect. Plausible because it could be thought that the valve needed to be closed, however, the 

PORV should not open. 
 

Technical Reference(s) ABN-705, Section 2.3 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
 

ANALYZE the indications and DESCRIBE the mitigation strategy for the 
following procedures as they affect the Pressurizer Pressure and Level Control 
system: 

• ABN-705, Pressurizer Pressure Malfunction 
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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 10 
 55.43  
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Comments / Reference: From ABN-705, Section 2.3 Revision # 12 
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Comments / Reference: From ABN-705, Section 2.3 Revision # 12 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 008 K4.09 
 Importance Rating 2.7   
 
Component Cooling Water System: Knowledge of CCWS design features and/or interlocks which provide for the following: 
The standby feature for the CCW pumps 
Proposed Question: Common 8  
 
Which ONE (1) of the following identifies the condition under which the standby Component 
Cooling Water Pump would automatically start? 
 

A. AUTO start of a Station Service Water Pump on low flow in the alternate Station 
Service Water Train. 

 
B. Component Cooling Water low flow at the opposite Train Component Cooling 

Water Heat Exchanger outlet. 
 

C. AUTO start of a Station Service Water Pump on high temperature in the alternate 
Station Service Water Train. 
 

D. Component Cooling Water low pressure at the opposite Train Component Cooling 
Water Heat Exchanger outlet. 
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because the Station Service Water Pump will auto start on low pressure in the 

alternate Station Service Water Train. 
B. Incorrect. Plausible because the Component Cooling Water Pump will auto start on low pressure in 

the alternate Component Cooling Water Train. 
C. Incorrect. Plausible because the Station Service Water Pump will auto start on low pressure in the 

alternate Station Service Water Train. 
D. Correct. This condition will auto start the standby CCW Pump. 
 

Technical Reference(s) SOP-502A, Section 3.0, Precautions 
 SOP-502A, Step 5.3.1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CC1.OB02 

STATE the functions, operation and interlocks of the following Component 
Cooling Water System components: 

• Component Cooling Water Pumps 
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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 
 55.43  
 

Comments / Reference: From SOP-502A, Section 3.0, Precautions Revision # 18 
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Comments / Reference: From SOP-502A, Step 5.3.1 Revision # 18 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 008 A4.08 
 Importance Rating 3.1   
 
Component Cooling Water System: Ability to manually operate and/or monitor in the control room: CCW pump control switch 
Proposed Question: Common 9 
 
Given the following conditions: 
 

• Unit 2 is operating at full power when it experiences a Loss of All AC Power.   
• A cooldown is in progress per ECA-0.0B, Loss of All AC Power, when power is 

restored to Safeguards Bus 2EA2 with Emergency Diesel Generator 2-02.   
• Approximately 130 seconds has elapsed before the ERG Step is reached which directs 

start of a Component Cooling Water Pump.  
• With Component Cooling Water Pump 2-02 handswitch positioned from PULL-OUT to 

AUTO (green flag), the pump does not start.   
 
Which ONE (1) of the following identifies why this has occurred? 
 

A. Train A Component Cooling Water Pump 2-01 handswitch is in PULL-OUT. 
 

B. Blackout Sequencer Operator Lockout has not timed out. 
 

C. Blackout Sequencer Auto Lockout defeats all AUTO starts. 
 

D. AUTO start signal is not present because Station Service Water Pump 2-02 is in 
PULL-OUT. 

 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because the opposite Trains CCW Pump is in PULL-OUT, however, this would 

not inhibit AUTO start of the other trains pump. 
B. Incorrect. Plausible because the Blackout Sequencer Operator Lockout takes 120 seconds to time 

out thereby allowing AUTO start of the Reactor Makeup Water Pump, however, it is the Blackout 
Sequencer Auto Lockout that prevents other AUTO pump starts such as the CCW Pump. 

C. Correct. The Blackout Sequencer Auto Lockout must be reset in order to allow AUTOMATIC pump 
starts. 

D. Incorrect. Plausible if thought that the Station Service Water Pump was not already running. 
 

Technical Reference(s) ABN-602, Step 8.3.4, Note 
 OP51.SYS.EC3.LN, Pages 32 & 33 

Attached w/ Revision # See 
Comments / Reference 
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Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CC1.OB02 

STATE the functions, operation and interlocks of the following Component 
Cooling Water System components: 

• Component Cooling Water Pumps 
 

Question Source: Bank #   
 Modified Bank # SL1.XGE.OB100-4 (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 4, 7 
 55.43  
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Comments / Reference: From ABN-602, Step 8.3.4, Note Revision # 7 
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Comments / Reference: From OP51.SYS.EC3.LN, Pages 32 & 33 Revision # 06/19/00 

Safety Injection sequencer Automatic Lockouts indicating light, AL 
 
The red AL light will only illuminate if all of the SIS Automatic Lockouts have energized. If any one 
of the automatic lockout relays fails to energize, it will not light up. The SI sequencer Automatic 
Lockouts are actuated whenever a 2 of 4 SI signal exists.    Even if there is a 3 of 4 UV signal, the SI 
Automatic Lockouts will occur.  
 
Therefore, normally to clear the Automatic Lockouts, the operator must wait until Step 11 of the 
sequencer has been reached (enabling the SIS Reset push-button), reset SI at CB 02 (removing the 2 of 
4 SI signal), depress the SI sequencer Reset push-button (resetting the SI Sequencer) and wait 5 
seconds. The immediacy of the lockouts is why the Automatic Lockouts are used as a diverse 
Emergency start signal to the EDG and to the EDG 86-2 and EDG breaker 86-2 bypass circuits.  
Automatic Lockouts also perform the normal automatic lockout function of preventing other automatic 
starts of equipment from interfering with the sequencer’s timed loading of equipment of the bus.  The 
list of equipment affected by a SIS automatic Lockout is in Attachment 4. 

 
The fact that the Automatic Lockouts stay in until the SI sequencer is reset, is another reason an 
Automatic Lockout signal was chosen to be an EDG Emergency start signal. Because the Automatic 
Lockout signals won’t clear until the SIS is reset, either the Safety Injection or the SI sequencer must 
be reset prior to trying a normal or emergency stop of the EDG associated with the sequencer, or the 
EDG must be stopped by placing the Emergency Start/Stop switch in the pull out position.  

 

Safety Injection Sequencer Operator Lockouts indicating light, OPL. 
 

The red OPL light will only illuminate if all of the SIS Operator Lockouts have energized. If any one of 
the automatic lockout relays fails to energize, it will not light up. Usually the Operator Lockouts are 
referred to as OLs but, on the Sequencer panel, the light is labeled OPL.  
 

Therefore, normally at 89 seconds (step 10) plus 20 seconds (=109 seconds) after the SI sequencer has 
started the operator lockouts clear.  The usual way to determine that the Operator Lockouts have reset 
from the control room horseshoe area is to see the Reactor Makeup Water Pump restart (if it is the 
Train A SIS that has “fired”).  At the SIS, the SIS OPL light would go out when the Operator Lockouts 
clear. Remember, the SIS Operator Lockouts effect the equipment listed in Attachment 5.  In general 
Operator Lockouts are to prevent the operators from starting equipment while the sequencer is starting 
equipment.  This allows controlled loading of the bus.  
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Comments / Reference: Exam Bank Question SL1.XGE.OB100-4 Revision # N/A 
Given the following conditions: 

• Unit 2 is operating at full power when it experiences a Loss of All AC Power.   
• A cooldown is in progress per ECA-0.0B, Loss of All AC Power, when power is restored to 

Safeguards Bus 2EA2 with Emergency Diesel Generator 2-02.   
• Approximately 5 minutes elapse as Steam Generator pressure is stabilized before the ERG 

step is reached which directs start of a Component Cooling Water Pump.  
• With Component Cooling Water Pump 2-02 handswitch positioned from PULL-OUT to AUTO 

(green flag), the pump does not start.   
Which ONE (1) of the following identifies why this has occurred? 
A. Auto start on one train CCW pump is defeated by having the other train CCW pump handswitch in 

PULL-OUT. 
B. The pump breaker will not close unless the Safeguards Bus is energized. 
C. The Blackout Sequencer Auto Lockout defeats all AUTO starts. 
D. There is no auto start signal because SSW Pump 2-02 is running. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 010 K1.01 
 Importance Rating 3.9   
 
Pressurizer Pressure Control System: Knowledge of the physical connections and/or cause-effect relationships between the 
PZR PCS and the following systems: RPS  
Proposed Question: Common 10 
 
Given the following conditions while at 100% power: 
 

• Both Pressurizer Spray Valves are partially OPEN. 
• One set of Pressurizer Backup Heaters is ON. 
• All control systems are in AUTOMATIC. 
• Centrifugal Charging Pump 1-01 is in service. 

 
Which ONE (1) of the following describes the plant response to Pressurizer Pressure Channel 
PT-455 failing high while selected as the Control Channel assuming no operator actions are 
performed? 
 

A. The Reactor will trip on high Pressurizer pressure or Over Power N-16. 
 

B. Both Pressurizer Spray Valves shut when pressure reaches the PRZR Pressure 
Block setpoint. 

 
C. The Reactor will trip on low Pressurizer pressure or Over Temperature N-16. 

 
D. All Backup Heaters energize when Pressurizer pressure reaches the PRZR 

Pressure Block setpoint. 
 
 

Proposed Answer: C 
 

Explanation:  
A. Incorrect. Plausible because this action could occur, however, it is associated with a low failure of 

the controlling channel. 
B. Incorrect. Plausible because the Spray Valves do fail open when a channel fails high, however, the 

Pressurizer Pressure Block setpoint does not close the valves. 
C. Correct. Because no operator actions are performed and the PORV opens, pressure will decrease 

until either the low Pressurizer pressure or Over Temperature N16 trips are actuated. 
D. Incorrect. Plausible because all Pressurizer Backup Heaters will energize, however, this occurs 

when the controlling channel fails low. 
 

Technical Reference(s) ABN-705, Sections 2.2 & 2.3 
  

Attached w/ Revision # See 
Comments / Reference 
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Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.PP1.OB07 

LIST and EXPLAIN the Pressurizer Pressure and Level Control System 
design features which provide for the trips, permissives and interlocks 
associated with the following: 

• PRZR PORVS Open Interlock in AUTO 
• PRZR Low Pressure Reactor Trip  
• Normal Overpressure Control 

 
Question Source: Bank #   
 Modified Bank # SYS.PP1.OB11-2 (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 
 55.43  
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Comments / Reference: From ABN-705, Section 2.2 Revision # 12 
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Comments / Reference: From ABN-705, Section 2.3 Revision # 12 
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Comments / Reference: Exam Bank Question SYS.PP1.OB11-2 Revision # 07/29/96 
Which ONE of the choices below correctly describes the plant response to PRZR Pressure channel 
PT-455 failing high while selected as the control channel with the following initial plant conditions: 
•  100% RTP 
•  Both PRZR Spray valves CLOSED 
•  BU Heaters OFF 
•  All control systems in automatic 
•  CCP u-01 in service 
A. The reactor will trip on high PRZR pressure. 
B. The PORV block valve will shut when pressure reaches the interlock channel setpoint. 
C. The reactor will trip on low pressure or OTN-16. 
D. None of the above are correct in this situation. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 012 K4.08 
 Importance Rating 2.8   
 
Reactor Protection System: Knowledge of RPS design features and/or interlocks which provide for the following: Logic matrix 
testing 
Proposed Question: Common 11 
 
Given the following conditions: 
 

• Unit 1 is at 40% power. 
• Solid State Protection System (SSPS) Train B Actuation Logic testing is being 

performed. 
• Train B SSPS Mode Selector Switch is in the TEST position. 
• Train B SSPS Input Error Inhibit Switch is in the INHIBIT position. 

 
Which ONE (1) of the following describes the status of the Reactor if a loss of Distribution 
Panel 1PC1 were to occur on Train A SSPS? 
 

A. Reactor at 40% power with a GENERAL WARNING for Train A SSPS only. 
 

B. Reactor Trip with a GENERAL WARNING for both Train A and Train B SSPS with 
the First Out annunciator NOT illuminated. 

 
C. Reactor at 40% power with a GENERAL WARNING for Train B SSPS only. 

 
D. Reactor Trip with a GENERAL WARNING for both Train A and Train B SSPS and 

the First Out annunciator illuminated. 
 
 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because a GENERAL WARNING is generated for a loss of either 48 VDC 

power supply, however, performing testing on the other Train generates a GENERAL WARNING 
for both Trains and the Unit trips. 

B. Correct. Testing on one train of SSPS generates a GENERAL WARNING. A loss of any of the four 
DC power supplies in the other Train of SSPS also generates a GENERAL WARNING and opens 
the Reactor Trip Breakers. Since power level is below 50%, a Turbine trip then causes a Reactor 
trip signal to be generated. The First Out annunciator would NOT alarm because power is below 
50%.  

C. Incorrect. Plausible because a GENERAL WARNING is generated for a loss of either 48 VDC 
power supply, however, performing testing on the other Train generates a GENERAL WARNING 
for both Trains and the Unit trips. 

D. Incorrect. Plausible because a Reactor Trip is generated, but a First Out annunciator will not occur 
due to the Unit being below P-9, RX > 50% PWR TURB TRIP. 

 

Technical Reference(s) ALM-0064A, 1-ALB-6D-1.5 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.ES2.OB17 

LIST the conditions that produce a Reactor Protection System General 
Warning Alarm and EXPLAIN what occurs on a General Warning on one or 
both trains. 

 

Question Source: Bank #   
 Modified Bank # SYS.ES2.OB08-5 (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 
 55.43  
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Comments / Reference: From ALM-0064A, 1-ALB-6D-1.5 Revision # 6 
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Comments / Reference: Exam Bank Question SYS.ES2.OB08-5 Revision # N/A 
Given the following conditions: 

• Unit 1 is at 52% power. 
• Solid State Protection System (SSPS) Train 'B' Actuation Logic testing is being performed. 
• Train ‘B’ SSPS Mode Selector switch is in the ‘TEST’ position. 
• Train ‘B’ SSPS Input Error Inhibit switch is in the ‘INHIBIT’ position. 

Which of the following describes the status of the reactor if a loss of one of the two 48 VDC instrument 
power supply were to occur on Train 'A' SSPS? 
A. Reactor at 52% power with a General Warning for Train 'A' SSPS ONLY. 
B. Reactor Trip with a General Warning for BOTH Train 'A' and Train 'B' SSPS and NO First Out 

Alarm illuminated. 
C. Reactor at 52% power with a General Warning for Train 'B' SSPS ONLY. 
D. Reactor Trip with a General Warning for BOTH Train 'A' and Train 'B' SSPS and a First Out 

Alarm illuminated. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 013 K3.03 
 Importance Rating 4.3   
 
Engineered Safety Features Actuation System: Knowledge of the effect that a loss or malfunction of the ESFAS will have on 
the following: Containment 
Proposed Question: Common 12 
 
Maintenance of the CONTAINMENT Critical Safety Function during a design basis Loss Of 
Coolant Accident requires which ONE (1) of the following Containment Systems to be 
OPERABLE to ensure Containment Integrity? 
 

A. Automatic or manual isolation of both trains of Containment Phase A Isolation. 
 

B. Automatic or manual actuation of Containment Pressure Relief. 
 

C. Automatic or manual actuation of Containment Spray. 
 

D. Automatic or manual isolation of both trains of Containment Ventilation Isolation. 
 

 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because Containment Phase A Isolation ensures releases are kept to a 

minimum, however, operation of Containment Spray assures proper Containment Integrity. 
B. Incorrect. Plausible because Containment Pressure Relief assists in maintaining Containment 

Integrity, however, it is Containment Spray that ultimately maintains the Safety Function. 
C. Correct. Automatic or manual actuation of Containment Spray is the Engineered Safety Features 

Actuation System that maintains the Containment Safety Function and Containment Integrity. 
D. Incorrect. Plausible because the release of radioactivity is directly tied to the Containment 

Ventilation System, however, it is the operation of Containment Spray that assures proper 
Containment Integrity. 

 

Technical Reference(s) FRZ-0.1A, Attachment 6, Bases 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
O21.MCO.MIF.OB02 

 
DESCRIBE the limiting analysis for the Containment Critical Safety Function. 

 

Question Source: Bank # MCO.MIF.OB103-2  
 Modified Bank #  (Note changes or attach parent) 
 New   
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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 
 55.43  
 

Comments / Reference: From FRZ-0.1A, Attachment 6, Bases Revision # 8 
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Comments / Reference: From FRZ-0.1A, Attachment 6, Bases Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # A1.01 
 Importance Rating 3.6   
 
Containment Cooling System: Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) 
associated with operating the CCS controls including: Containment temperature 
Proposed Question: Common 13 
 
Given the following conditions: 
 

• Reactor Coolant System temperature is 500°F. 
• Six (6) Ventilation Chillers are in service. 
• Three (3) Containment Fan Coolers are in service. 
• Containment air temperature is 122°F. 
• Containment pressure is 1.2 psig. 

 
Which ONE (1) of the following actions are required to restore Containment conditions to 
within limits? 
 
Reduce Containment... 
 

A. pressure by placing the Containment Pressure Relief System in service. 
 

B. pressure by placing the Containment Purge Supply and Exhaust System in service. 
 

C. temperature by placing an additional Ventilation Chiller in service. 
 

D. temperature by placing an additional Containment Fan Cooler in service. 
 
 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because Containment pressure is close to exceeding the upper limit of 1.3 

psig, however, Containment temperature is above the limit of 120°F. With the Unit in Mode 4 (> 
200°F) only the Containment Pressure Relief System is to be used to adjust Containment 
pressure.  

B. Incorrect. Plausible since Containment pressure is close to exceeding the upper limit of 1.3 psig, 
however, the Containment Purge Supply and Exhaust System is only permitted to be used in 
MODES 5 and 6. 

C. Incorrect. Plausible because Containment temperature is out of specification high, however, there 
are no additional Ventilation Chillers available for service. 

D. Correct. Containment temperature is exceeding the Technical Specification limit of 120°F. Operate 
additional Containment Fan Coolers per SOP-801A. 

 

Technical Reference(s) SOP-801A, Step 4.1 
 ALM-0031, 1-ALB-3A-1-1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CL1.OB14 

ANALYZE the indications and DESCRIBE the mitigation strategy and major 
steps taken relative to the Containment Ventilation system, both initial and 
subsequent, for: 

• ALM-0031, Alarm Procedure u-ALB-3A 
 

Question Source: Bank #   
 Modified Bank # SYS.CL1.OB14-1 (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 9, 10 
 55.43  
 

Comments / Reference: From SOP-801A, Step 4.1 Revision # 13 
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Comments / Reference: From SOP-801A, Step 5.1.1 Revision # 13 
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Comments / Reference: From SOP-801A, Step 5.1.1.F Revision # 13 

 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 55 of 102 Rev. Final 

 
Comments / Reference: From ALM-0031, 1-ALB-3A-1-1 Revision # 7 

A.  
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Comments / Reference: From SYS.CL1.OB14-1 Revision # N/A 
Given the following conditions: 
• The Reactor Coolant System is at 260oF during a Unit 1 heatup following a maintenance outage. 
• Three (3) Containment Recirculation Air Coolers are in service and three (3) Ventilation Chillers 

are in service. 
• Containment air temperature is 108oF and Containment pressure is 1.4 psig. 
Which of the following actions are required to restore Containment conditions within limits? 
A. Reduce Containment pressure by placing the Containment Pressure Relief System in 

service. 
B. Reduce Containment pressure by placing the Containment Purge Supply and Exhaust System in 

service. 
C. Reduce Containment temperature by placing an additional Containment Recirculation Air Cooler in 

service. 
D. Reduce Containment temperature by placing an additional Ventilation Chiller in service. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 026 A2.04 
 Importance Rating 3.9   
 
Containment Spray System: Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b) 
based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Failure of spray pump 
Proposed Question: Common 14 
 
Given the following conditions during a Large Break Loss of Coolant Accident: 
 

• Containment Spray Pump 1-01 is discovered off while in EOP-0.0A, Reactor Trip or 
Safety Injection. 

• Annunciator 1-ALB-2B-1.3, ANY CSP OVERLOAD/TRIP is in alarm. 
• The green, white, and amber lights above Containment Spray Pump 1-01 handswitch 

are illuminated. 
• Containment pressure is 20 psig and increasing. 

 
Which ONE (1) of the following: 
 
 1.) Identifies the most likely cause of the Containment Spray Pump trip? 
  
 2.) What action should be taken to mitigate the situation? 
 

A. 1.) Phase overcurrent (86M lockout relay actuated). 
2.) Attempt to restart the Containment Spray Pump by placing the handswitch in 
  STOP and then START. 

 
B. 1.) Motor overload (74 overload relay actuated). 

2.)  Attempt to restart the Containment Spray Pump by placing the handswitch in 
  STOP and then START. 

 
C. 1.) Phase overcurrent (86M lockout relay actuated). 

2.) PLACE the Containment Spray Pump handswitch in STOP to avoid an  
  automatic restart of the pump. 

 
D. 1.) Motor overload (74 overload relay actuated). 

2.) PLACE the Containment Spray Pump handswitch in STOP to avoid an  
  automatic restart of the pump. 

  
 

Proposed Answer: A 
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Explanation: 
A. Correct. Given the conditions listed, a motor overcurrent has occurred. Because Containment 

pressure is greater than 18 pounds it is desirable to attempt a restart of the CSP per the guidelines 
in OPGD-3. 

B. Incorrect. Plausible because a motor overload is possible, however, the light indications are 
consistent with a motor overcurrent. 

C. Incorrect. Plausible because a motor overcurrent has occurred; however, given the conditions 
listed in the Stem and guidance in OPGD-3, a pump restart is desirable. 

D. Incorrect. Plausible because a motor overload is possible, however, the light indications are 
consistent with a motor overcurrent. Additionally, placing the handswitch in STOP could cause an 
automatic restart to occur. See CAUTION before Step 1. 

 

Technical Reference(s) ALM-0022A, 1-ALB-2B-1.3 
 OPGD-3, Step 5.8.2 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CT1.OB17 

ANALYZE the indications and DESCRIBE the mitigation strategy and major 
steps taken relative to the Containment Spray system, both initial and 
subsequent, for: 

• ALM-0022, Alarm Procedure u-ALB-2B 
 

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 
 55.43  
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Comments / Reference: From ALM-0022A, 1-ALB-2B-1.3 Revision # 9 
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Comments / Reference: From OPGD-3, Step 5.8.2 Revision # 09/25/08 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 039 A3.02 
 Importance Rating 3.2   
 
Main and Reheat Steam System: Ability to monitor automatic operation of the MRSS, including: Isolation of the MRSS 
Proposed Question: Common 15  
 
Given the following conditions following a Steam Line Break outside Containment: 
 

• EOP-2.0A, Faulted Steam Generator Isolation is in progress. 
• 125 VDC Battery BT1D2 is verified aligned from either 125 VDC Battery Chargers 

BC1D2 or BC1D24. 
 
Which ONE (1) of the following identifies the reason for ensuring an OPERABLE Battery 
Charger is aligned to Distribution Panel 1D2? 
 

A. Loss of Main Turbine Emergency DC Oil Pump. 
 

B. Two (2) Steam Generator Atmospheric Release Valves may inadvertently open. 
 

C. The Main Steam Isolation Valves may inadvertently open. 
 

D. Loss of Unit Auxiliary Transformer 1UT. 
 

 

Proposed Answer: C 
 

Explanation:  
A. Incorrect. Plausible because the Main Turbine Emergency DC Oil Pump is powered from Bus 1D2, 

however, not Distribution Panel 1D2. 
B. Incorrect. Plausible because the emergency overrides for Atmospheric Release Valves #2 and #4 

are powered from Bus 1ED2. 
C. Correct. Because the power supply to Battery Charger BC1D2 is load shed on a Safety Injection 

Signal (SIS), EOP-2.0A requires an alignment to Battery Charger BC1D24. If Battery Charger 
BC1D24 is not available, the SIS is reset, and Battery Charger BC1D2 is placed in service. Either 
of these actions is performed to ensure that the Main Steam Isolation Valves remain closed. 

D. Incorrect. Plausible because power for Unit Auxiliary Transformer 1UT comes from Bus 1D2-2 
 

Technical Reference(s) EOP-2.0A, Attachment 2 
 OP51.SYS.DC1.LM, Page 15 
 Electrical Print E1-0019, Sheet C  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.MR1.OB07 
 
 
OP51.SYS.MR1.OB25 

DRAW a one-line diagram of the hydraulic, nitrogen, and air supply system 
for the MSIVs similar to Figure 6; EXPLAIN remote and local operations, and 
the consequences of a loss of power to the hydraulic solenoids. 
 

DESCRIBE the environmental qualification concerns associated with the 
MSIV hydraulic system solenoid valves and local pressure indications. 

 
Question Source: Bank # SK1.XG3.OB104-7  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From EOP-2.0A, Attachment 2 Revision # 8 
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Comments / Reference: From EOP-2.0A, Attachment 2 Revision # 8 
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Comments / Reference: From Electrical Print E1-0019, Sheet C Revision # CP-27 
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Comments / Reference: From OP51.SYS.DC1.LM, Page 15 Revision # 12/05/03 

The non-safeguards 125/250 VDC bus uD2 is normally powered from Train B safeguards AC 
power via battery chargers BCuD2 and BCuD4 (Figure 3). The bus can also be provided power 
from non-safeguards AC via “spare” battery charger BCuD24. uD2 provides 250 VDC to large 
DC motors such as emergency lube oil pumps. The bus also supplies 125 VDC to several 
distribution panels. These distribution panels provide DC control power to all non-safeguards 6.9 
KV and 480 V breakers (except RCP breakers) which use DC control power. The uD2 bus also 
supplies the two non-Class 1E inverters IVuC2 and IVuC3. These inverters provide 118 VAC 
power to numerous important non-Safeguards loads such as the BOP auxiliary relay racks. 

Figure 3 – 125/250 VDC – Bus uD2 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 039 K1.01 
 Importance Rating 3.1   
 
Main and Reheat Steam System: Knowledge of the physical connections and/or cause-effect relationships between the 
MRSS and the following systems: SG 
Proposed Question: Common 16 
 
Which ONE (1) of the following is correct concerning a Main Steam Line Break inside 
Containment? 
 
The contents of all four Steam Generators (SGs) will dump into Containment until... 
 

A. the Main Steam Isolation Valves automatically close. The faulted SG will continue 
to depressurize until SG pressure equals Containment pressure.  

 
B. manual isolation of the non-faulted SGs occurs. The faulted SG will continue to 

depressurize until SG pressure equals Containment pressure. 
 

C. the Main Steam Isolation Valves automatically close. All SGs are isolated and no 
more steam will be released. 
 

D. manual isolation of the non-faulted SGs occurs. The non-faulted SGs pressures 
equalize with each other and the faulted SG pressure equalizes with Containment 
pressure. 
 

 

Proposed Answer: A 
 

Explanation:  
A. Correct. When the Main Steam Isolation Valves automatically close the faulted Steam Generator 

continues to depressurize until Steam Generator pressure equals Containment pressure.  
B. Incorrect. Plausible because the faulted SG will continue to depressurize until SG pressure equals 

Containment pressure, however, manual isolation of the non-faulted SGs is incorrect. 
C. Incorrect. Plausible because the Main Steam Isolation Valves will automatically close, however, 

the faulted Steam Generator continues to depressurize. 
D. Incorrect. Plausible because manual isolation of the non-faulted Steam Generators might be 

considered correct, however, the non-faulted Steam Generators will not equalize with each other. 
 

Technical Reference(s) PO21.SYS.MR1.LN, Page 37 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OPD1.EO2.XG4.401 
 
 
OP51.SYS.MR1.OB05 

Given specific plant and monitoring equipment conditions, DETERMINE a 
faulted Steam Generator condition and DESCRIBE the actions associated 
with isolating the faulted Steam Generator in accordance with EOP-2.0. 
 

STATE the performance and design attributes of the following Main Steam 
System components, flowpaths, and features: 

• Main Steam Isolation Valves 
 

Question Source: Bank # SYS.MR1.OB37-2  
 Modified Bank #  (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 4, 7 
 55.43  
 

Comments / Reference: From PO21.SYS.MR1.LN, Page 37 Revision # 02/28/05 

MAIN STEAM LINE BREAKS 
In the event of a Main Steam line break, the MSIVs prevent an uncontrolled steam release from 
more than one steam generator.  The MSIVs provide steam generator blowdown protection for 
Main Steam line breaks inside the containment, outside the containment upstream of the 
isolation valves and downstream of the isolation valves. 

With a Main Steam line break inside the containment,  the SG with the faulted steam line will 
discharge completely into the containment.  Containment pressure increase will depend on the 
mass of the SG and the initial pressure in Containment. The other steam generators would feed 
steam through the steam line equalizing header into the broken line and then into the 
containment.  Since this could result in a significant pressure rise in the containment, flow 
protection is necessary to prevent the uncontrolled discharge of more than one steam generator. 
All MSIVs should receive a MSI signal from either high containment pressure of 6.2 psig or 
low steam line pressure of 605 psig (lead/lag). The MSIVs are capable of closing against steam 
flow from either direction within 5 seconds of receipt of these closure signals. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 059 K3.03 
 Importance Rating 3.5   
 
Main Feedwater System: Knowledge of the effect that a loss or malfunction of the MFW will have on the following: SGs 
Proposed Question: Common 17  
 
Given the following conditions with Unit 2 operating at 100% power: 
 

• 2-SK-509C, Main Feedwater Pump B Turbine Auto Speed Controller, has been placed 
in MANUAL due to Auto Controller spiking.   

• 2-SK-509B, Main Feedwater Pump A Turbine Auto Speed Controller and 2-SK-509A, 
Main Feedwater Pump Turbine Master Speed Controllers are in AUTO.  

• During controller troubleshooting, PT-507, Steam Header Pressure input fails high.  
 
Which ONE (1) of the following listed scenarios describes plant response to this event 
assuming NO operator action? 
 
Steam Generator levels will... 
 

A. increase; Turbine/Reactor trip on high level actuation of P-13. 
 

B. decrease, Feedwater Control Valves open; no Reactor or Turbine trip will occur. 
 

C. decrease; Reactor/Turbine trip on low Steam Generator level. 
 

D. increase, Feedwater Control Valves close; no Reactor or Turbine trip will occur. 
 
 

Proposed Answer: D 
 

Explanation:  
A. Incorrect. Plausible because Steam Generator levels will increase and it is therefore possible to 

get a high level actuation from SG hi-hi level trip at 81.5% on Unit 2, however, this would be 
actuated by P-14 as opposed to P-13. 

B. Incorrect. Plausible because Steam Generator levels will decrease if the Steam Header Pressure 
Instrument failed low. If this were true, the Feedwater Control Valves would open to restore level 
and no Reactor or Turbine trip would occur. 

C. Incorrect. Plausible because Steam Generator levels will decrease if the Steam Header Pressure 
Instrument failed low. This is caused by Main Feedwater Pump A speed decreasing while its 
associated controller is in AUTO. The Reactor/Turbine will trip on low Steam Generator level. 

D. Correct. Per ABN-302, PT-507 failing high will cause Steam Generator level to increase due to 
Main Feedwater Pump A speed increasing. The Feedwater Control Valves will close and no 
Reactor or Turbine trip will occur. 
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Technical Reference(s) ABN-302, Section 9.2 
 OP51.SYS.SN1.LN, Page 27 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.SN1.OB10 

DESCRIBE the impact of the following malfunctions on operation of the 
Steam Generator Water Level Control System: 

• Steam pressure transmitter 
 

Question Source: Bank # SYS.SN1.OB11-4  
 Modified Bank #  (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 5, 7 
 55.43  
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 71 of 102 Rev. Final 

 
Comments / Reference: From ABN-302, Section 9.2 Revision # 13 
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Comments / Reference: From OP51.SYS.SN1.LN, Page 27 Revision # 06/11/07 

Section 3 of ABN-709 addresses the failure of the steam header pressure (PT-507) instrument 
malfunction.  The operator is directed to take manual control of feed pump speed and adjust as 
necessary to maintain program ΔP.  Since PT-507 also controls steam dumps in the pressure 
mode the ABN directs the operator to check the steam dumps for proper operation. 

On a high failure of the steam header pressure instrument (PT-507), the SGWLC system will 
respond as if the steam header pressure is much greater than the feed header pressure. The ΔP 
signal being measured will cause the FWP speed to rise to try to raise feed pressure higher than 
steam header pressure. FWPs will reach maximum speed causing the FCVs to throttle shut to 
maintain STEAM GENERATOR level. 

On a low failure of the steam header pressure instrument (PT-507), the SGWLC system will 
respond as if the feed header pressure is much greater than the steam header pressure. The ΔP 
signal being measured will cause the FWP speed to lower to try to lower the feed pressure 
under the steam header pressure. FWPs will reach minimum speed and the FCVs throttle full 
open due to lowering steam generator level. The Reactor will trip due to LO LO SG LEVEL 
because the FWPs at minimum speed cannot maintain steam generator level. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 059 A3.06 
 Importance Rating 3.2   
 
Main Feedwater System: Ability to monitor automatic operation of the MFW, including: Feedwater isolation 
Proposed Question: Common 18  
 
Which ONE (1) of the following signals will initiate a Feedwater Isolation? 
 

A. Phase A Containment Isolation, Safety Injection Signal, Reactor trip. 
 

B. Phase A Containment Isolation, LO-LO Steam Generator level on 1 of 4 SGs, 
Safety Injection Signal. 
 

C. Safety Injection Signal, Reactor trip - Turbine trip, low Main Steam Line pressure. 
 

D. Safety Injection Signal, HI-HI Steam Generator level on 1 of 4 SGs, Reactor trip 
with low Tavg. 
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because the Safety Injection Signal is correct, however, Feedwater Isolation 

requires a Reactor trip with low Tavg. Phase A Containment Isolation is plausible because there 
are numerous isolations that occur on the Steam Generator with this signal. See Reference. 

B. Incorrect. Plausible because the Safety Injection Signal is correct, however, feedwater isolation 
requires high Steam Generator level to actuate. Phase A Containment Isolation is plausible 
because there are numerous isolations that occur on the Steam Generator with this signal. 

C. Incorrect. Plausible because the Safety Injection Signal is correct, however, the other signals do 
not cause a Feedwater Isolation. 

D. Correct.  These are the automatic signals that initiate a Feedwater Isolation. 
 

Technical Reference(s) OP51.SYS.MF1.LN, Page 46 
 EOP-0.0A, Attachment 4 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.MF1.OB11 

LIST and EXPLAIN the Main Feedwater System design features which 
provide for the trips, permissives, and interlocks associated with the 
following: 

• Feedwater Isolation 
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Question Source: Bank # SYS.ES1.OB05-2  
 Modified Bank #  (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 4, 7 
 55.43  
 

Comments / Reference: From OP51.SYS.MF1.LN, Page 46 Revision # 05/31/07 

FEEDWATER ISOLATION SIGNAL 
A Feedwater Isolation Signal is generated if any one of the following conditions exists: 

• Steam generator hi-hi level (P-14) 
• Safety injection 
• Reactor trip coincident with low Tavg (564°F) 
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Comments / Reference: From EOP-0.0A, Attachment 4 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 061 K2.02 
 Importance Rating 3.7   
 
Auxiliary/Emergency Feedwater System: Knowledge of bus power supplies to the following: AFW electric drive pumps 
Proposed Question: Common 19 
 
Given the following conditions: 
 

• Unit 1 is in MODE 3 with the Shutdown Rods withdrawn. 
• Steam Generator levels are being maintained between 65% and 70% using the Motor 

Driven Auxiliary Feed Water (AFW) Pumps. 
• An electrical perturbation results in an 86-1 Lockout Relay actuation on 6.9 KV 

Safeguards Bus 1EA1. 
 
Assuming NO operator actions, which ONE (1) of the following describes the status of the 
Auxiliary Feedwater Pumps? 
 
Motor Driven AFW Pump 1-01 is __________.  
Motor Driven AFW Pump 1-02 is __________. 
Turbine Driven Auxiliary Feedwater Pump is __________. 
 

A. running. 
running. 
running. 

 
B. stopped. 

running. 
running. 
 

C. running. 
stopped. 
running. 
 

D. stopped. 
running. 
stopped. 
 

 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because this answer is correct with the exception of MDAFW Pump 1-01. Had 

an 86-2 Lockout occurred the Diesel Generator Breaker would have automatically closed onto the 
bus without operator action and MDAFW Pump 1-01 would be running. The TDAFW Pump starts 
when either Safeguards Bus is deenergized. 

B. Correct. This is the correct configuration of the AFW Pumps given the conditions listed. The 
TDAFW Pump starts on Blackout Sequencer Operator Lockout. 

C. Incorrect. Plausible if the power supplies to the MDAFW Pumps are reversed. 
D. Incorrect. Plausible because this answer is correct with the exception of TDAFW Pump. The 

TDAFW Pump starts when either Safeguards Bus is deenergized. 
 

Technical Reference(s) ABN-602, Step 2.3.3 Note 
 ABN-602, Attachment 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.AF1.OB05 

IDENTIFY the specific power supply including source of control power 
voltage for the Motor Driven Auxiliary Feedwater Pumps. 

 

Question Source: Bank # SYS.AF1.OB05-2  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ABN-602, Step 2.3.3 Note Revision # 7 
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Comments / Reference: From ABN-602, Attachment 1 Revision # 7 

 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 80 of 102 Rev. Final 

 
Comments / Reference: From ABN-602, Attachment 1 Revision # 7 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 062 A4.04 
 Importance Rating 2.6   
 
AC Electrical Distribution System: Ability to manually operate and/or monitor in the control room: Local operation of breakers 
Proposed Question: Common 20  
 
Given the following conditions: 
 

• Residual Heat Removal Pump 1-01 is operating during a plant heat up. 
• The Residual Heat Removal Pump 1-01 control power fuses blow. 

 
Which ONE (1) of the following describes how the Main Control Board Residual Heat 
Removal Pump indication and local breaker control is affected by the loss of control power? 
 

A. Main Control Board red / green running indications will be lost. 
Local OPEN / CLOSE light indication is available, and local breaker control will be 
lost until control power is restored. 

 
B. Main Control Board red / green running indications will be lost. 

Local OPEN / CLOSE mechanical indication is available, and local breaker control 
is possible without the control power. 

 
C. Main Control Board red / green running indications will be available. 

Local OPEN / CLOSE light indication is available, and local breaker control is 
possible without the control power. 

 
D. Main Control Board red / green running indications will be available. 

Local OPEN / CLOSE mechanical indication is available, and local breaker control 
will be lost until control power is restored. 

 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because Main Control Board red / green running indications will be lost, 

however, local breaker control is possible without control power. 
B. Correct. With a loss of control power, Main Control Board red / green running indications will be 

lost. Local breaker control is still possible. 
C. Incorrect. Plausible because local breaker control is possible without control power, however, local 

OPEN / CLOSE light indication is NOT available. 
D. Incorrect. Plausible because local OPEN/CLOSE indication is available, however, Main control 

board indications are lost and local control is available. 
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Technical Reference(s) SOP-694, Attachment 8.B 
 Electrical Print E1-0031, Sheet 49 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RH1.OB17 

EVALUATE the effect a loss of the following systems has on the Residual 
Heat Removal System and components: 

• DC Power 
 

Question Source: Bank # SYS.RH1.OB17-7  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From SOP-694, Attachment 8.B Revision # 5 
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Comments / Reference: From Electrical Print E1-0031, Sheet 49 Revision # CP-8 
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Comments / Reference: From Electrical Print E1-0031, Sheet 49 Revision # CP-8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 063 K4.01 
 Importance Rating 2.7   
 
DC Electrical Distribution System: Knowledge of DC electrical system design features and/or interlocks that provide for the 
following: Manual/automatic transfers of control 
Proposed Question: Common 21  
 
Which ONE (1) of the following identifies how the 125/250 VDC Common Non-Safeguards 
DC Distribution Panels are prevented from being supplied by both Units during transfer 
operations? 
 

A. Closing the incoming feeder breaker sends a trip signal to the off going feeder 
breaker. 

 
B. A selector switch only allows the selection of one feeder breaker at a time. 
 
C. Electrical contacts prevent closing both feeder breakers simultaneously. 
 
D. A mechanical slide bar prevents closing both feeder breakers at the same time. 

 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because this is used on AC Systems at CPNPP, however, not on the 125/250 

VDC System. 
B. Incorrect. Plausible if thought that the 125/250 VDC Non-Safeguards DC Distribution Panels are 

equipped with this type of control. 
C. Incorrect. Plausible because this is used on AC Systems at CPNPP, however, not on the 125/250 

VDC System. 
D. Correct. A mechanical slide-bar prevents parallel operation. 
 

Technical Reference(s) SOP-606A, Step 5.3.1 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.DC1.OB12 

LIST and EXPLAIN the DC Electrical System design features which provide 
for the trips, permissives, and interlocks associated with the following:  

• DC Bus power sources 
 
Question Source: Bank # SYS.DC1.OB12-4  
 Modified Bank #  (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 
 55.43  
 
Comments / Reference: From SOP-606A, Step 5.3.1 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 063 K2.01 
 Importance Rating 2.9   
 
DC Electrical Distribution System: Knowledge of bus power supplies to the following: Major DC loads 
Proposed Question: Common 22  
 
Given that a bus fault has caused 125/250 VDC Electrical Distribution Bus 1D2 to deenergize, 
which ONE (1) of the following plant components will be directly affected by the loss of DC 
power? 
 

A. Main Turbine Extended Turbine Protection (ETP) is lost. 
 

B. A loss of Main Generator control due to loss of the EHC control power. 
 

C. Train B Reactor trip and Bypass breakers cannot shunt trip. 
 

D. Main Feedwater Pumps cannot be electrically tripped. 
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because this occurs with a loss of DC Bus 1D1. 
B. Incorrect. Plausible because this occurs with a loss of DC Bus 1D1. 
C. Incorrect. Plausible because this would be correct for DC Bus 1ED2 but not in DC Bus 1D2. 
D. Correct. The Main Feedwater Pumps cannot be electrically tripped; however, the mechanical trip is 

still available. 
 

Technical Reference(s) OP51.SYS.DC1.LN, Pages 38 & 39 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.DC1.OB09 

STATE the Major Bus Loads for the following DC systems:  
• 125/250 Volt DC (Bus uD2) 

 

Question Source: Bank # SYS.DC1.OB09-1  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

Question History: Last NRC Exam  
 

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

Comments / Reference: From OP51.SYS.DC1.LN, Page 38 & 39 Revision # 12/05/03 

uD2 
This bus or switchboard supplies a number of distribution panels, inverters and DC pumps. A 
major effect of a loss of uD2 would be the loss of DC control power to all of the non safeguards 
6.9 KV and 480 V breakers, excluding the RCP breakers. Loss of DC control power would 
prevent breakers from tripping open when required and would prevent closing breakers that are 
open.  

Another consequence of losing uD2 is that the Main Turbine would not be able to be tripped 
from the Control Room or from automatic signals. The generator would lose its automatic trip 
capability, but the output breakers could be opened manually from the control room. In EOP-
0.0 the required response for a failure of the Main Turbine to trip when required is to trip the 
EHC pump breakers. Since the EHC pump breakers would have lost control power, tripping the 
Turbine would have to be accomplished locally. The control room operator would retain the 
ability to reduce turbine speed using the hydraulic speed changer. The inability of the Turbine 
to trip when required would violate the requirements of TS 3.3.2, Table 3.3.2-1, Item 5 which 
requires that the Main Turbine automatically trip on a Safety Injection or SG high-high level. 
With both turbine trip channels supplied from uD2, this would be a TS 3.0.3 entry.  

The Main Feed Pumps would not be able to process any electrical trips on a loss of uD2. The 
feed pump trip solenoid valve SV12 is energized by 125 VDC. The emergency governor 
(mechanical overspeed device) could still function, if required. 

Comments / Reference: From OP51.SYS.DC1.LN, Page 39 Revision # 12/05/03 

uD3  
This bus or switchboard supplies the plant computer inverters and distribution panel uD3-1.  
uD3-1 supplies control power to the RCP breakers.  2D3-1 feeds the new turbine control 
circuits. 

Loss of uD3 would lead to a TRM TS 13.8.32 Action Statement due to loss of primary 
overcurrent protection for the Containment Penetrations serving the RCPs. RCP breakers could 
not be remotely operated and they would not automatically trip when required. The RCPs 
would still have the backup Containment Penetration Overcurrent Protection available (non-
safeguards 6.9 KV normal and alternate feeder breaker trips are supplied from uD2). 

Comments / Reference: From OP51.SYS.DC1.LN, Page 39 Revision # 12/05/03 

Some of the other more significant effects of the loss of uED2: 

• Train B Reactor trip and bypass breakers would not receive shunt trips (although undervoltage coils 
would still function).  
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Comments / Reference: From OP51.SYS.DC1.LN, Page 38 Revision # 12/05/03 

uD1 
This bus or switchboard supplies DC control power to the Allis Chalmers turbine generator 
control and protection systems. These turbine generator loads have dual power supplies, one 
supplied by 480 VAC and the other supplied by uD1. If the AC source were not available, a loss 
of uD1 would lead to loss of generator control due to the loss of: 

• EHC control 
• Seal Steam Control 
• Hydraulic Control Equipment Rack 
• Electronic Generator Protection (EGP), and 
• Extended Turbine Protection (ETP) 
Comments / Reference: From OP51.SYS.DC1.LN, Page 38 Revision # 12/05/03 

uD1 
This bus or switchboard supplies DC control power to the Allis Chalmers turbine generator 
control and protection systems. These turbine generator loads have dual power supplies, one 
supplied by 480 VAC and the other supplied by uD1. If the AC source were not available, a loss 
of uD1 would lead to loss of generator control due to the loss of: 

• EHC control 
• Seal Steam Control 
• Hydraulic Control Equipment Rack 
• Electronic Generator Protection (EGP), and 
• Extended Turbine Protection (ETP) 
Comments / Reference: Exam Bank Question SYS.DC1.OB09-1 Revision # 07/25/05 

Changed Distractor A from “Reactor Coolant Pump breaker control power is lost” to Distractor listed. 
Changed Distractor B from “Condensate Pumps trip” to Distractor listed. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 064 A2.08 
 Importance Rating 2.7   
 
Emergency Diesel Generator System: Ability to (a) predict the impacts of the following malfunctions or operations on the 
EDG system; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those 
malfunctions or operations: Consequences of opening/closing breakers between buses (VARS, out-of-phase, voltage) 
Proposed Question: Common 23  
 
Given the following conditions: 
 

• Emergency Diesel Generator (EDG) 1-01 is being paralleled to Safeguards Bus 1EA1. 
• Emergency Diesel Generator Breaker 1EG1 is closed with EDG voltage slightly less 

than Safeguards Bus 1EA1 voltage. 
 
Which ONE (1) of the following: 
 
 1.) Identifies the impact on the Emergency Diesel if voltages are not matched? 
  
 2.) What action should be taken? 
 

A. 1.) EDG VAR meter will move in the negative (-) VAR (LEAD-IN) direction. 
2.)  Place the EDG Voltage Control Switch in the RAISE position to zero out the 
  VAR load. 

 
B. 1.) EDG VAR meter will move in the positive (+) VAR (LAG-OUT) direction. 

2.) Place the EDG Voltage Control Switch in the LOWER position to zero out the 
  VAR load. 

 
C. 1.) EDG VAR meter will move in the negative (-) VAR (LEAD-IN) direction. 

2.) Place the EDG Voltage Control Switch in the LOWER position to zero out the 
  VAR load. 

  
D. 1.) EDG VAR meter will move in the positive (+) VAR (LAG-OUT) direction. 

2.) Place the EDG Voltage Control Switch in the RAISE position to zero out the 
  VAR load. 

 
 

Proposed Answer: A 
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Explanation:  
A. Correct. With EDG voltage less than bus voltage when the breaker is closed, a negative VAR load 

will be “absorbed into” the Emergency Diesel Generator. The Voltage Control Switch is placed in 
RAISE to increase generator terminal voltage and zero out the VAR load. 

B. Incorrect. Plausible because this would be the correct action if generator voltage were higher than 
Safeguards Bus voltage when the breaker was closed and it was desired to zero out the VAR load. 

C. Incorrect. Plausible because the VAR meter will move in the negative direction, however, placing 
the EDG Voltage Control Switch in lower will cause more VARs to be absorbed into the Generator. 

D. Incorrect. Plausible because the action is correct, however, positive VARs would only be created if 
EDG voltage were higher than Safeguards Bus voltage when the breaker was closed. 

 

Technical Reference(s) SOP-609A, Step 5.6.E 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.ED1.OB04 
 
 
 
OP51.SYS.ED1.OB08 
 

STATE the location (if applicable) of the following indications and controls, 
and DESCRIBE how each is interpreted or used to predict, monitor, or 
control changes in the Emergency Diesel Generator System: 

• Voltage Regulator Raise/Lower Switch 
 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the Emergency Diesel Generator System and the 
following systems, components or events: 

• AC Distribution System 
 

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 
 55.43  
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Comments / Reference: From SOP-609A, Step 5.6.E Revision # 17 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 064 G 2.2.38 
 Importance Rating 3.6   
 
Emergency Diesel Generator System: Equipment Control: Knowledge of conditions and limitations in the facility license 
Proposed Question: Common 24  
 
Unit 1 is in MODE 1 and Emergency Diesel Generator (EDG) 1-01 has been declared 
INOPERABLE.  
 
Which ONE (1) of the following ACTIONS below must be completed within one (1) hour? 
 

A. Verify correct breaker alignment and indicated power availability for each required 
offsite circuit per OPT-215, Class 1E Electrical Systems Operability. 

 
B. Perform OPT-214A, Diesel Generator Operability Test for Train B Emergency 

Diesel Generator. 
 

C. Perform Turbine Driven Auxiliary Feedwater Pump Operability Test per OPT-206A, 
Auxiliary Feedwater System. 

 
D. Verify fuel oil level within limits for Diesel Generator 1-02 per OPT-214A, Diesel 

Generator Operability Test. 
 
 

Proposed Answer: A 
 

Explanation:  
A. Correct. This is the required one (1) hour action per Technical Specification LCO 3.8.1. 
B. Incorrect. Plausible because this is a valid Technical Specification requirement, however, it is 

performed every 31 days. 
C. Incorrect. Plausible because this is a valid Technical Specification requirement, however, it is 

performed every 18 months. 
D. Incorrect. Plausible because this is a valid Technical Specification requirement, however, it is 

performed every 184 days. 
 

Technical Reference(s) Tech Spec LCO 3.8.1 
 Tech Spec SR 3.8.1.1 
 Tech Spec SR 3.8.1.2 
 Tech Spec SR 3.8.1.7 
 Tech Spec SR 3.8.1.17 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.ED1.OB23 

LIST and DESCRIBE the following Technical Specifications (i.e. LCOs, 
action statements and conditional surveillance requirements of one hour and 
less, if applicable) for the Emergency Diesel Generator System: 

• AC Sources Operating 3.8.1 
 
Question Source: Bank # SYS.ED1.OB22-7  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From Tech Spec LCO 3.8.1.B Amendment # 64 

 
Comments / Reference: From Tech Spec SR 3.8.1.1 Amendment # 64 
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Comments / Reference: From Tech Spec SR 3.8.1.2 Amendment # 64 
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Comments / Reference: From Tech Spec SR 3.8.1.17 Amendment # 124 
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Comments / Reference: From Tech Spec SR 3.8.1.7 Amendment # 124 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 073 A4.01 
 Importance Rating 3.9   
 
Process Radiation Monitoring System: Ability to manually operate and/or monitor in the control room: Effluent release 
Proposed Question: Common 25  
 
Given the following conditions: 
 

• Unit 1 and Unit 2 are in MODE 5 with 3 Circulating Water Pumps in each Unit 
operating.   

• A discharge from X-02, Plant Effluent Holdup and Monitor Tank (PET) to Outfall 004 
via 1-HV-WM181, OUTFALL 101 CWS DISCH VLV is in progress.   

 
Which ONE (1) of the following conditions would require the manual termination of the 
discharge (assuming that none of the automatic functions operated as designed) and what 
actions must be taken? 
 

A. Two (2) of the Unit 2 Circulating Water Pumps trip. 
Sample PET X-02 for activity, revise the existing permit, and reinitiate the release. 

 
B. A valid high alarm on X-RE-5253, Liquid Waste Effluent Radiation Monitor. 

Close the current permit, resolve the cause of the termination, and initiate a new 
permit. 

 
C. A valid high alarm on X-RE-5253, Liquid Waste Effluent Radiation Monitor. 

Sample PET X-02 for activity, revise the existing permit, and reinitiate the release. 
 

D. One (1) of the Unit 2 Circulating Water Pumps trip.  
Close the current permit, resolve the cause of the termination, and initiate a new 
permit. 

 
 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because tripping of 2 CWPs when 3 are running will violate conditions set forth 

in STA-603, however, it is the total number of CWPs and the Unit 1 CWPs are still operating.  
B. Correct. A valid high radiation alarm requires termination of the release. Additionally, any 

termination of a release due to high radiation requires resolving the cause of the high radiation and 
the issuance of a new permit. 

C. Incorrect. Plausible because a valid high alarm requires release termination, however, these 
actions are not appropriate when a valid high radiation is received. 

D. Incorrect. Plausible because the actions are correct, however, the initiating condition is not. 
Tripping of 1 CWPs when 3 are running will not violate conditions set forth in STA-603. 

 

Technical Reference(s) RWS-103, Step 5.2.6 
 STA-603, Steps 6.2.9 and 6.2.12 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA8.OB103 

Given a valid automatic termination of a planned radioactive effluent 
release, EVALUATE and DETERMINE the proper recovery from automatic 
termination of a planned radioactive effluent release in accordance with the 
applicable portion of STA-603. 

 

Question Source: Bank # ADM.XA8.OB03-3  
 Modified Bank #  (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 11, 13 
 55.43  
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Comments / Reference: From RWS-103, Step 5.2.6.B Revision # 15 

 
Comments / Reference: From RWS-103, Step 5.2.6.L Revision # 15 
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Comments / Reference: From RWS-103, Step 5.2.6.I Revision # 15 
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Comments / Reference: From STA-603, Steps 6.2.9 and 6.2.12 Revision # 19 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 076 K1.01 
 Importance Rating 3.4   
 
Service Water System: Knowledge of the physical connections and/or cause-effect relationships between the SWS and the 
following systems: CCW system 
Proposed Question: Common 26  
 
Given the following condition: 
 

• Unit 1 Train B Component Cooling Water is being secured and the Component Cooling 
Water side drained. 

 
Which ONE (1) of the following identifies why Station Service Water flow must be isolated to 
the Component Cooling Water Heat Exchanger as soon as possible after Component Cooling 
Water flow is secured? 
 

A. To minimize stagnant conditions in the Component Cooling Water Heat Exchanger 
which could result in accelerated corrosion. 

 
B. To prevent heat up of the Component Cooling Water Heat Exchanger and possible  

tube damage. 
 

C. To minimize potential leakage of Station Service Water into the Component Cooling 
Water Heat Exchanger if a tube leak were to exist. 
 

D. To prevent fouling of the Component Cooling Water Heat Exchanger which could 
result in restricting Component Cooling Water flow. 
 

 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because there is no mechanism to automatically drain the Station Service 

Water (SSW) side of the heat exchanger, however, the concern is tube leakage. 
B. Incorrect. Plausible because the temperature of SSW could change depending upon conditions in 

the reservoir, however, the concern is tube leakage. 
C. Correct. With the Component Cooling Water side depressurized, and SSW at a nominal discharge 

pressure of 45 psig, securing the CCW Pump could cause leakage to occur to the CCW side if 
SSW was left in operation. 

D. Incorrect. Plausible because fouling could occur, however, the Station Service Water side of the 
heat exchanger is chemically treated as is the CCW side. 
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Technical Reference(s) SOP-502A, Step 5.3.2.1 Caution 
 SOP-502A, Section 3.0, Precautions 
 SOP-502A, Step 5.1.3.B 
 SOP-501A, Step 2.1, Prerequisites 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CC1.OB05 

DESCRIBE the basis for maintaining Component Cooling Water system 
pressure higher then Station Service Water system pressure. 

 

Question Source: Bank # SYS.SW1.OB02-10  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From SOP-502A, Step 5.3.2.1 Caution Revision # 18 
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Comments / Reference: From SOP-502A, Section 3.0, Precautions Revision # 18 
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Comments / Reference: From SOP-502A, Step 5.1.3.B  Revision # 18 
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Comments / Reference: From SOP-501A, Step 2.1, Prerequisites Revision # 16 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 078 A3.01 
 Importance Rating 3.1   
 
Instrument Air System: Ability to monitor automatic operation of the IAS, including: Air pressure 
Proposed Question: Common 27 
 
Given the following conditions: 
 

• Instrument Air (IA) Compressor 1-01 is operating as the LEAD compressor. 
• IA Compressor 1-02 is in an AUTO-START condition as the BACKUP compressor. 
• IA Compressor X-01 is in STANDBY and aligned to Unit 1 through Air Dryer X-01. 
• The following sequence of events occur: 

• At 1415, 1-ALB-01-2.4, CNTMT INSTR AIR HDR PRESS LO, alarms as pressure 
drops to 84 psig. 

• At 1416, 1-ALB-01-3.3, INSTR AIR HDR PRESS LO, alarms as pressure drops to 
85 psig. 

• All other Unit 1 Control Room alarms related to the IA System remain clear. 
• At 1420, a stuck-open relief valve on Air Dryer 1-01 reseats. 
• At 1422, both Instrument Air alarms (1-ALB-01-2.4 and 3.3) clear. 
• At 1423, Instrument Air header pressure is 93 psig and slowly rising. 

 
At 1424, assuming NO additional operator actions and with IA Compressor 1-01 running and 
loaded, which ONE (1) of the following is the status of IA Compressors 1-02 and X-01? 
 
IA Compressor 1-02 is __________ and IA Compressor X-01 is __________. 
 

A. running and loaded; running and loaded 
 

B. running and loaded; shutdown 
 

C. running and unloaded; running and unloaded 
 

D. running and unloaded; shutdown 
 

 

Proposed Answer: A 
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Explanation:  
A. Correct. Given the conditions listed, the BACKUP and STANDBY IA Compressors will both be 

running and loaded. 
B. Incorrect. Plausible because the BACKUP compressor is running and loaded (See Note for Step 

5.2.1.J) given that a low pressure alarms are cleared but header pressure is unknown. The 
STANDBY compressor would have to see Instrument Air header pressure greater than 95 psig to 
be shut down See Note for Step 5.4.1.H). 

C. Incorrect. Plausible because the BACKUP and STANDBY IA Compressors will be running, 
however, they will also be loaded.  

D. Incorrect. Plausible because the BACKUP IA Compressor will be running, however, it will also be 
loaded. The STANDBY compressor would have to see Instrument Air header pressure greater 
than 95 psig to be shut down. 

 

Technical Reference(s) SOP-509A, Step 5.2.1.J Note 
 ALM-0011A, 1-ALB-01-3.3 Logic Diagram 
 SOP-509A, Step 5.4.1.H Note 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.IA1.OB02 

STATE the performance and design attributes of the following Instrument 
Air System components, flowpaths and features: 

• Compressors 
 

Question Source: Bank #   
 Modified Bank # SYS.IA1.OB08-18 (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 
 55.43  
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Comments / Reference: From SOP-509A, Step 5.2.1.J Note (IAC 1-01/1-02 Ops) Revision # 21 

 
Comments / Reference: From ALM-0011A, 1-ALB-01-3.3 Logic Diagram Revision # 8 
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Comments / Reference: From SOP-509A, Step 5.4.1.H Note (IAC X-01 Ops) Revision # 21 
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Comments / Reference: From SYS.IA1.OB08-18 Revision #  
Given the following conditions: 

• Instrument Air (IA) Compressor 1-01 is operating as the LEAD compressor. 
• IA Compressor 1-02 is in an AUTO-START condition as the BACKUP compressor. 
• IA Compressor X-01 is in AUTO and aligned to Unit 1 through Air Dryer X-01. 
• The following sequence of events occur: 

• At 1415, 1-ALB-01-2.4, CNTMT INSTR AIR HDR PRESS LO, alarms as pressure drops to 
84 psig. 

• At 1416, 1-ALB-01-3.3, INSTR AIR HDR PRESS LO, alarms as pressure drops to 85 psig. 
• All other Unit 1 Control Room alarms related to the IA System remain clear. 
• At 1420, a stuck-open relief valve on Air Dryer 1-01 reseats. 
• At 1422, both Instrument Air alarms (1-ALB-01-2.4 and 3.3) clear. 
• At 1424, both 1-PI-3488, INST AIR AFT FILT OUT PRESS and 1-PI-3490, CNTMT INSTR 

AIR HDR PRESS are 100 psig. 
• At 1425, Instrument Air header pressure stabilizes at 107 psig. 

At 1437, assuming NO additional operator actions and with IA Compressor 1-01 running and loaded, 
which ONE (1) of the following is the status of IA Compressors 1-02 and X-01? 
IA Compressor 1-02 is __________ and IA Compressor X-01 is __________. 
A. running and loaded; running and unloaded 
B. running and loaded; shutdown 
C. running and unloaded; running and unloaded 
D. running and unloaded; shutdown 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 1   
 K/A # 103 A2.04 
 Importance Rating 3.5   
 
Containment System: Ability to (a) predict the impacts of the following malfunctions or operations on the containment system; 
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Containment evacuation (including recognition of the alarm) 
Proposed Question: Common 28  
 
Given the following conditions with a Refueling in progress: 
 

• ABN-908, Fuel Handling Accident was just entered due to a Containment Air Radiation 
High alarm. 

• The Radiological Emergency Alarm has just been sounded. 
 
Which ONE (1) of the following: 
 
 1.) Identifies a Radiological Emergency Alarm when inside Containment? 
  
 2.) What action is required per ABN-908, Fuel Handling Accident? 
 

A. 1.) Radiological Emergency Alarm is a “wailing” tone. 
2.)  Evacuate all personnel. 

 
B. 1.) Radiological Emergency Alarm is a “steady” tone. 

2.) Evacuate all personnel without appropriate respiratory protection. 
 

C. 1.) Radiological Emergency Alarm is a “wailing” tone. 
2.) Evacuate all personnel without appropriate respiratory protection. 

  
D. 1.) Radiological Emergency Alarm is a “steady” tone. 

2.) Evacuate all personnel. 
 
 

Proposed Answer: A 
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Explanation: 
A. Correct. This is the correct tone for a Radiological Emergency Alarm. This is the required action 

per ABN-908. 
B. Incorrect. Plausible if thought that this is the Radiological Emergency Alarm, however, this tone is 

for the Fire Alarm. Evacuating all personnel without appropriate respiratory protection is plausible 
since this is Containment Air Radiation alarm. 

C. Incorrect. Plausible because this is the correct tone, however, all personnel must be evacuated. 
D. Incorrect. Plausible because action per ABN-908 is correct, however, it is a wailing tone. 
 

Technical Reference(s) ABN-908, Step 2.3.2 
 Plant Access Training Material 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.PRC.XF1.OB03 

STATE the responsibility of the Unit Reactor Operator, regarding Abnormal 
Conditions procedures, as stated in ODA-102. 

 

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 
 55.43  
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Comments / Reference: From ABN-908, Step 2.3.2 Revision # 4 

 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 15 of 102 Rev. Final 

 
Comments / Reference: From Plant Access Training Material Revision # N/A 

After identification of an emergency, onsite employees, and visitors will be notified by 
means of the Plant Wide Alarm System. The Plant Wide Alarm System has three distinct 
alarm tones and consists of loudspeakers located throughout the plant and permanent 
structures onsite. 
 
The 3 alarm tones + Alarm Notification are as follows: 
Fire Alarm....................................Steady Tone. 
Radiation Hazard Alarm.............Wailing Tone. 
Site Evacuation Alarm................Pulse Tone. 
Alarm Notification.......................Yelp Tone. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 027 K5.01 
 Importance Rating 3.1   
 
Containment Iodine Removal System: Knowledge of the operational implications of the following concepts as they apply to 
the CIRS: Purpose of charcoal filters 
Proposed Question: Common 29  
 
Which ONE (1) of the following identifies the purpose of the Charcoal Filters used in the 
Containment Pre-Access Filtration System? 
 
The Charcoal Filters are used to remove __________ from the Containment atmosphere. 
 

A. aerosols   
 

B. noble gases 
 

C. particulates 
 

D. iodine 
 

 

Proposed Answer: D 
 

Explanation:  
A. Incorrect. Plausible because aerosols are defined as a suspension of solid or liquid particles in a 

gaseous medium. These would be removed by the HEPA filters installed in the Containment 
Pre-Access Ventilation System. 

B. Incorrect. Plausible because noble gases are released if there are fuel defects present, however, 
noble gases are not absorbed by the charcoal 

C. Incorrect. Plausible because the Containment Pre-Access Filtration System does contain 
high-efficiency particulate absorber (HEPA) filters which are used to remove particulates, however, 
the charcoal filters are used to remove Iodine.  

D. Correct. Charcoal filters are used to remove +90% of radioactive Iodine from the Containment 
atmosphere. 

 

Technical Reference(s) SOP-801A, Step 5.5.1 
 OP51.SYS.CL1.LN, Page 9 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 17 of 102 Rev. Final 

 
Learning Objective: 
OP51.SYS.CL1.OB02 

STATE the performance and design attributes of the following Containment 
Ventilation System components, flowpaths and features: 

• Containment Pre-Access Filtration System 
• Filter Trains (Pre-filters, High Efficiency Particulate Absorbers, 

Charcoal Absorbers) 
 

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 
 55.43  
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Comments / Reference: From SOP-801A, Step 5.5.1 Revision # 13 
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Comments / Reference: From OP51.SYS.CL1.LN, Page 9 Revision # 09/24/99 

Containment Pre-access Filtration System 
The Containment Pre-access Filtration System is used to reduce the concentration of fission product 
particulate activity levels in the Containment atmosphere prior to scheduled entry or emergency entry 
into the Containment. The system consists of two (2) 50% capacity subsystems each rated at 15,000 
cfm. Each subsystem consists of an air filtration unit, a supply fan, unit inlet and outlet dampers and 
ductwork. The filtration units are comprised of a pre-filter, an upstream high efficiency particulate 
absorber (HEPA), charcoal adsorber, and a downstream HEPA. The filtration unit uses air-operated 
opposed blade type dampers which open automatically when the train's fan starts. The charcoal adsorber 
bed is equipped with a strip type thermistor to monitor bed temperature. The filtration units, fans and 
dampers are located on the 832’ elevation of Containment. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 055 K1.06 
 Importance Rating 2.6   
 
Condenser Air Removal: Knowledge of the physical connections and/or cause-effect relationships between the CARS and 
the following systems: PRM system 
Proposed Question: Common 30  
 
Given the following conditions on Unit 1: 
 

• A small Steam Generator tube leak is in progress. 
• 1-RE-2959 (COG-182), CONDENSER OFF GAS Radiation Monitor is rising. 
• One (1) Condenser Exhausting Vacuum Pump is in service. 

 
Which ONE (1) of the following describes the effect on Condenser vacuum? 
 
Condenser vacuum should __________ due to an increase in __________. 
 

A. lower; non-condensable gases 
 

B. rise; condensable gases 
 

C. lower; condensable gases 
 

D. rise; non-condensable gases 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. Condenser vacuum should rise due to an increase in non-condensable gases brought on 

by the Steam Generator tube leak. 
B. Incorrect. Plausible because absolute pressure will rise but vacuum will lower because dissolved 

gases leaking from the Reactor Coolant System are non-condensable gases. 
C. Incorrect. Plausible because vacuum will lower, however, it is the presence of non-condensable 

gases that causes vacuum to lower. Condensable gases, such as steam, act to improve vacuum. 
D. Incorrect. Plausible because it is the presence of non-condensable gases that causes Condenser 

pressure to change, however, absolute pressure will rise but vacuum will lower. 
 

Technical Reference(s) OP51.SYS.CV1.LN, Page 11 & 15 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.CV1.OB11 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the Condenser Vacuum and Water Box Priming 
System and the following systems, components or events: 

• Main Turbine 
 

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 
 55.43  
 

Comments / Reference: From OP51.SYS.CV1.LN, Page 11 Revision # 08/05/99 

CONDENSER VACUUM SYSTEM (CV) 
Provide initial evacuation of main condenser shells and auxiliary condenser shells (steamside) during 
startup by removing air and non-condensable gases.  (Hogging Mode) 

Provide for removal of non-condensable gases from steam side of main and auxiliary condensers 
during operation.  (Holding Mode) 

Provide a vacuum breaker arrangement for the Main and Auxiliary Condenser shells. 

Prevent an unmonitored release of radioactive material to the environment through the use of the 
Radiation Monitoring System. 

Comments / Reference: From OP51.SYS.CV1.LN, Page 15 Revision # 08/05/99 

Condenser Vacuum System Flow Path (Fig. 2) 
Air and non-condensable gases are drawn from the main condenser shell thru the 8-inch piping and 
individual isolation valves to common isolation valve u-CV-0020. Air and non-condensable gases are 
drawn from the auxiliary condenser shells thru the 8-inch piping and individual isolation valves to 
common isolation valve u-CV-0022. These lines join to form the suction of the CEV pumps. Each 
pump discharges through its own seal water tank (Separator) and silencer to a common, 10" discharge 
header .Air and non-condensable gases in the discharge header are monitored for radiation by the 
condenser off-gas radiation monitor (u-RE-2959), located in a bypass line, and then discharged (in the 
Aux Building) to the Primary Plant Ventilation System. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 068 K4.01 
 Importance Rating 3.4   
 
Liquid Radwaste System: Knowledge of design features and/or interlocks that provide for the following: Safety and 
environmental precautions for handling hot, acidic and radioactive liquids 
Proposed Question: Common 31 
 
Given the following conditions: 
 

• Waste Monitor Tank #1 is being released to the Unit 1 Circulating Water System. 
• A PC-11 OPERATE FAILURE- MONITOR LOSS OF SAMPLE FLOW alarm for 

X-RE-5253, Liquid Waste Processing System Discharge Radiation Monitor is received. 
• X-RV-5253, Liquid Waste Processing System Discharge Isolation Valve closed 

terminating the release. 
 
Which ONE (1) of the following caused the alarm and closure of X-RV-5253, Liquid Waste 
Processing System Discharge Isolation Valve? 
 

A. PC-11, POLL STATUS-MONITOR OFF LINE with X-RE-5253, Liquid Waste 
Processing System Discharge Radiation Monitor. 

 
B. Loss of air to the Waste Monitor Tank Level indication causing an indicated high 

level condition. 
 

C. PC-11, EQUIPMENT FAILURE-MONITOR LOSS OF FLOW CONTROL on 
X-RE-5253, Liquid Waste Processing System Discharge Radiation Monitor. 
 

D. Loss of air to the Waste Monitor Tank level indication causing an indicated low level 
condition. 
 

 

Proposed Answer: D 
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 23 of 102 Rev. Final 

 
Explanation: 
A. Incorrect. Plausible because it is an associated alarm that requires knowledge that the PC-11 is 

not required for monitor OPERABILITY and POLL STATUS-MONITOR OFF LINE failures do not 
cause an OPERATE FAILURE alarm. 

B. Incorrect. Plausible because the operator would be required to have knowledge of the failure mode 
of the level instrument. 

C. Incorrect. Plausible because it is an associated alarm that requires knowledge that the PC-11 is 
not required for monitor OPERABILITY and EQUIPMENT FAILURE-MONITOR LOSS OF FLOW 
CONTROL failures do not cause an OPERATE FAILURE alarm. 

D. Correct. Loss of air to the Waste Monitor Tank level instrument results in an indicated low level 
causing the associated pump to trip which causes low sample and process flow. This causes an 
OPERATE FAILURE alarm on the PC-11 for X-RE-5253, which causes closure of X-RV-5253. 

 

Technical Reference(s) ALM-3200, Pages 7, 24 & 63 
 OP51.SYS.WP1.LN, Pages 36, 37 & 47 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RM1.OB07 
 
 
 
OP51.SYS.WP1.OB02 

LIST and EXPLAIN the Digital Radiation Monitoring System design 
features which provide for the trips, permissives, and interlocks associated 
with the following monitors: 

• Liquid Waste to Circulating Water 
 

STATE the functions, operation and interlocks of the following Liquid 
Waste Processing System components: 

• Waste Monitor Tanks 1 & 2 and associated equipment  
 

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, 12 
 55.43  
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 24 of 102 Rev. Final 

 
Comments / Reference: From ALM-3200, Page 24 Revision # 4 
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Comments / Reference: From ALM-3200, Page 7 Revision # 4 

 
Comments / Reference: From ALM-3200, Page 63 Revision # 4 
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Comments / Reference: From OP51.SYS.WP1.LN, Pages 36 & 37 Revision # 05/12/03 

LWPS DISCHARGE RADIATION MONITOR X-RE-5253 
X-RE-5253 provides radiation process monitoring of liquids leaving the LWPS going to either unit’s 
Circ Water System. It has an adjustable alarm setpoint that will close downstream isolation valve X-
RV-5253 when the setpoint is reached to stop the discharge. In addition, the radiation element feeds a 
RM-80 microprocessor that transmits data to the PC-11 radiation-monitoring terminal in the control 
room. 

In order for X-RE-5253 to operate it must have a minimum amount of sample flow. By throttling XWP-
0119, a differential pressure is created between the inlet and outlet sample connections. This differential 
pressure causes sample flow to be directed through the rad monitor. 

To initiate a discharge, XWP-0119 is first throttled open approximately 2 turns. Then the discharge 
valve, X-RV-5253 is opened. The operator then verifies proper sample flow and adjusts XWP-0119 as 
needed to obtain proper flow. 

LWPS DISCHARGE ISOLATION VALVE X-RV-5253  
X-RV-5253 is an air operated diaphragm valve which is operated from the LPP with a 3-position key 
operated switch which spring returns to "AUTO" from the "OPEN" position. The valve fails closed on a 
loss of instrument air. 

X-HS-5253, Liquid Waste Processing Effluent Handswitch, is a 3-position key operated switch which 
spring returns to "AUTO" from the "OPEN" position. When opening this valve, hold the switch in the 
"open" position for 10 seconds before letting it spring return to "Auto" to keep the valve from closing 
erroneously. This allows time for sample flow to be established.  

In the "OPEN" position, the solenoid is energized allowing air to pass to the diaphragm opening the 
valve. When the handswitch is released from the "OPEN" position, the valve will close if the following 
are not met (See Figure 10): 

• 2 of 4 Circulating Water Pumps operating in either Unit; 
• No high radiation alarm on Radiation Monitor Channel 5253; and 
• Radiation Monitor Channel 5253 operating without: 
1. A circuit failure 
2. Loss of counts 
3. Channel out of service; or 
4. Loss of Sample Flow 

The channel also provides for a "HI RAD" alarm on the annunciator panel on the Liquid Waste 
Processing Panel. This alarm will be generated if any of the following occur: 

• Hi Radiation on X-RE-5253 
• A circuit failure 
• Loss of counts 
• Channel out of service; or 
• Loss of Sample Flow 
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Comments / Reference: From OP51.SYS.WP1.LN, Page 47 Revision # 05/12/03 

LOSS OF INSTRUMENT AIR  
Level sensors contain a bellows that senses the differential pressure due the changes in level. These 
variations are hydraulically transmitted to a differential pressure unit that uses instrument air to send a 
signal to the level switches associated with the indication, alarms, and trip functions.  
On a loss of Instrument Air, level indication for the following tanks will go to minimum, the LO level 
alarm will actuate and the associated pump will trip:  
 Waste Holdup Tank  
 Waste Evaporator Condensate Tank  
 Floor Drain Tanks #1, #2, and #3  
 Waste Monitor Tanks  
 Laundry Holdup and Monitor Tanks  
 Chemical Drain Tank 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 041 A1.01 
 Importance Rating 2.9   
 
Steam Dump/Turbine Bypass Control System: Ability to predict and/or monitor changes in parameters (to prevent exceeding 
design limits) associated with operating the SDS controls including: Tave, verification above low/low setpoint 
Proposed Question: Common 32 
 
Given the following conditions: 
 

• Steam Dump System Valves have remained open post-trip due to a Tave instrument 
failure high.   

• The other three (3) Tave Channels are indicating 549°F and lowering.  
 
Which ONE (1) of the following actions would result in closure of the Steam Dump System 
Valves? 
 
Place... 
 

A. the Steam Dump Mode Selector Switch in the STEAM PRESSURE position. 
 

B. the Steam Dump Mode Selector Switch in the RESET position. 
 

C. either Steam Dump Interlock Select Switch in BYPASS INTERLOCK position. 
 

D. both Steam Dump Interlock Select Switches in BYPASS INTERLOCK position. 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. In the STEAM PRESSURE position the Tave signal is not the controlling signal. 
B. Incorrect. Plausible because one might not realize that the switch doesn’t remove the Tave signal in 

that position and it spring returns to the Tave position. 
C. Incorrect. Plausible because selecting either to OFF on the Steam Dump Interlock Select Switch 

would cause valve closure, however, selecting BYPASS INTERLOCK allows valves to open to 
perform a cooldown without interference from the low-low Tave block signal. 

D. Incorrect. Plausible because selecting both to OFF on the Steam Dump Interlock Select Switch 
would cause valve closure, however, selecting BYPASS INTERLOCK allows valves to open to 
perform a cooldown without interference from the low-low Tave block signal. 

 

Technical Reference(s) OP51.SYS.SD1.LN, Pages 13 & 14 
  

Attached w/ Revision # See 
Comments / Reference 
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Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.SD1.OB02 

STATE the performance and design attributes of the following Steam 
Dump System components, flowpaths and features: 

• Mode Selector Switch 
• Interlock Selector Switch 

 

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 
 55.43  
 

Comments / Reference: From OP51.SYS.SD1.LN, Page 13 Revision # 10/16/02 

 
 

 

STEAM DUMP MODE SELECTOR SWITCH 
The Steam Dump Mode Selector Switch is located on CB-08. The switch has three positions. The Tave 
and Steam Pressure positions are maintained positions. The Reset position will spring return to the 
center position (Tave) when released by the operator. The Reset position has only one function and that 
is to reset the C-7 signal. The Tave position removes the Steam Pressure controller from the control 
circuit and places either the Load Rejection controller or the Plant Trip controller into service. This 
enables the steam dumps to operate on either a load rejection or plant trip. The Steam Pressure position 
removes the Load Rejection and Plant Trip controllers from the control circuit and places the Steam 
Pressure controller into the control circuit. 

Comments / Reference: From OP51.SYS.SD1.LN, Pages 13 & 14 Revision # 10/16/02 

STEAM DUMP INTERLOCK SELECT SWITCHES 
The Steam Dump Interlock Select Switches are 
located on CB-08.  Each switch has three positions 
(OFF/RESET, ON, BYPASS INTERLOCK). The OFF/RESET position sends a signal to the protection 
grade solenoid for its respective train to cause the solenoid to block air flow to the valve actuator and 
vent air line between the solenoid and the valve actuator. This action will cause the Steam Dump Valve 
to close. The ON position sends a signal to the protection grade solenoid for its respective train to cause 
the solenoid to energize and allow air flow past the solenoid. The solenoid will energize as long as 
Reactor Coolant Temperature is above 553°F. 

The BYPASS INTERLOCK position allows the removal of the Lo-Lo Tave block signal  to the three 
Steam Dump Valves known as the Cooldown Valves. The Cooldown Valves are the Bank 1 Valves. 
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Allowing the re-opening of these valves allows the operator to cooldown the unit to a condition where 
the Residual Heat Removal System may be placed in service to cooldown the unit to Cold Shutdown 
Conditions. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 002 K1.05 
 Importance Rating 3.2   
 
Reactor Coolant System: Knowledge of the physical connections and/or cause-effect relationships between the RCS and the 
following systems: PRT 
Proposed Question: Common 33  
 
While operating at 100% equilibrium power, the Pressurizer Relief Tank (PRT) pressure, 
temperature, and level are slowly rising.   
 
Which ONE (1) of the following identifies a likely source of inflow to the Pressurizer Relief 
Tank? 
 

A. Reactor Coolant Pump Number 2 seal leakoff. 
 

B. Reactor Vessel Head O-ring leakoff. 
 

C. 1-8117, U1 LTDN ORIF DNSTRM RLF VLV. 
 

D. 1-HV-3609, PRZR VENT VLV. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because the Reactor Coolant Pump #1 Seal Return line has a relief valve that 

discharges to the Pressurizer Relief Tank (PRT), however, #2 seal leakoff flow goes to the RCDT. 
B. Incorrect. Plausible because vessel head leak off flow is directed to a tank within Containment, 

however, it is the Reactor Coolant Drain Tank (RCDT). 
C. Correct. The Chemical and Volume Control System Letdown Relief Line Valve goes to the 

Pressurizer Relief Tank. 
D. Incorrect. Plausible because one might assume that the Pressurizer Vent Valve went to the PRT, 

however, it goes to the Containment atmosphere. 
 

Technical Reference(s) OP51.SYS.RC1.LN, Figure 17 
 OP51.SYS.RC1.LN, Figure 14 
 PO51.SYS.RC1.LN, Page 15 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.RC1.OB02 

STATE the function and operation of the following Reactor Coolant System 
components, flowpaths and features: 

• Reactor Coolant Pumps 
• Seal package 
• Pressurizer Relief Tank 

 

Question Source: Bank # SYS.RC1.OB19-11  
 Modified Bank #  (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 3 
 55.43  
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Comments / Reference: From OP51.SYS.RC1.LN, Figure 17 Revision # 12/12/05 

 
Comments / Reference: From OP51.SYS.RC1.LN, Figure 14 Revision # 12/12/05 
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Comments / Reference: From PO51.SYS.RC1.LN, Page 15 Revision # 08/0/05 

The primary coolant is contained between the vessel flange and the upper head by two self-energizing 
O-ring gaskets. The O-rings are a silver plated Ni-Cr-Fe alloy. Two gasket grooves are machined in the 
closure head flange to hold the O-rings. The space between the two O-rings and the space outside of 
the outer O-ring is tapped and piped to a drain. Each pipe contains a manual isolation valve (uRC-
8069A, B) to allow for isolation in case of leakage from the respective O-ring. Normally the outer O-
ring isolation valve (uRC-8069A) is shut and the inner O-ring isolation valve (uRC-8069B) is open. 
The parallel drain lines combine to form a common drain that discharges into the reactor coolant drain 
tank. A remotely operated isolation valve (u-8032) and a temperature indicator are provided on this line 
(Figure 3). 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 014 K3.02 
 Importance Rating 2.5   
 
Rod Position Indication System: Knowledge of the effect that a loss or malfunction of the RPIS will have on the following: 
Plant computer 
Proposed Question: Common 34 
 
Given the following condition: 
 

• ABN-712, Rod Control System Malfunction, Section 4.0, Digital Rod Position 
Malfunction has the operator check redundant indications to demonstrate that all rods 
are aligned when there is a loss of Rod Position Indication. 

 
Which ONE (1) of the following is one of the redundant indications that would demonstrate 
rod alignment specified in ABN-712, Rod Control System Malfunction? 
 

A. Turbine Load from before the loss of indication compared with current Turbine Load 
is approximately the same. 

 
B. Check previous Plant Computer thermocouple map and current thermocouple map 

approximately equal. 
 

C. Loop Hot Leg temperatures are approximately the same as they were before the 
loss of indication. 
 

D. Loop Cold Leg temperatures are approximately the same as they were before the 
loss of indication. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because Turbine load can affect rod position, however, information is not 

specified in ABN-712. 
B. Correct. Per ABN-712, observation of Plant Computer thermocouple maps which indicate 

approximately equal temperatures is an acceptable method to determine that all rods are aligned. 
C. Incorrect. Plausible because Rod movement near the Hot Legs could affect Hot Leg temperature 

but would not be recognizable unless the inserted rod was near the Hot Leg. Information is not 
specified in ABN-712. 

D. Incorrect. Plausible because Rod movement near the Hot Legs could affect Hot Leg temperature 
which in turn could affect Cold Leg temperatures but is incorrect for same reason as above. 
Information is not specified in ABN-712. 
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Technical Reference(s) ABN-712, Step 4.3.6 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RI1.OB17 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken relative to the Control Rod Position Monitoring System, 
both initial and subsequent, for: 

• ABN-712, Rod Control System Malfunction 
 

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 
 55.43  
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Comments / Reference: From ABN-712, Step 4.3.6 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 086 K6.04 
 Importance Rating 2.6   
 
Fire Protection System: Knowledge of the effect of a loss or malfunction on the Fire Protection System will have on the: Fire, 
smoke, and heat detectors 
Proposed Question: Common 35 
 
Given the following conditions: 
 

• The Main Fire Detection Board Trouble Array Panel has just gone into alarm. 
• An investigation reveals the following area is affected: 

 

 
 
Which ONE (1) of the following identifies the type of detector affected given this Fire 
Protection System malfunction? 
 

A. Ionization detector. 
 

B. Thermal detector. 
 

C. Strip thermal detector. 
 

D. UV flame detector. 
 

 

Proposed Answer: A 
 

TOM
Text Box
    Sensitive Information
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Explanation: 
A. Correct. A black diamond is the symbol used to signify an ionization detector. 
B. Incorrect. Plausible because thermal detectors are used at CPNPP, however, the symbol used is a 

circle with a black dot inside. 
C. Incorrect. Plausible because strip thermal detectors are used at CPNPP, however, the symbol 

used is a thick straight black line. 
D. Incorrect. Plausible because UV flame detectors are used at CPNPP, however, the symbol used is 

a black triangle. 
 

Technical Reference(s) ABN-901, Attachment 1, Page 2 of 2 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.FP1.OB03 

STATE the functions, operation and interlocks of the following Fire 
Detection components: 

• Fire Detection Main Control Panel 
 

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 
 55.43  
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Comments / Reference: From ABN-901, Attachment 1, Page 2 of 2 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 001 A2.04 
 Importance Rating 3.2   
 
Control Rod Drive System: Ability to (a) predict the impacts of the following malfunctions or operations on the CRDS; and (b) 
based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Positioning of axial shaping rods and their effect on SDM 
Proposed Question: Common 36 
 
Given the following condition with Unit 1 at 100%: 
 

• A trip of Main Feedwater Pump 1-01 causes a Turbine Runback. 
• Annunciator 1-ALB-6D, Window 2.7, ANY CONTROL ROD BANK AT LO-LO LMT is lit. 
• Control Bank D rods are inserted to 55 steps. 

 
Which ONE (1) of the following describes the most immediate concern and what is the proper 
action to mitigate the situation? 
 

A. 1.) Axial Flux Difference has been driven too low in the core. 
2.)  Withdraw Control Bank D as Axial Flux Difference allows. 

 
B. 1.) Control Bank D overlap with Control Bank C is greater than 115 steps tip to tip. 

2.) Insert Control Bank C to establish overlap of 115 steps tip to tip. 
 

C. 1.) The reactivity worth of a stuck rod in one of the fully withdrawn groups has 
  exceeded COLR limits. 
2.) Withdraw Control Rod Bank D  

  
D. 1.) Available SHUTDOWN MARGIN may be inadequate. 

2.) Verify adequate SHUTDOWN MARGIN within one hour. 
 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because insertion of Control Bank D will drive AFD lower in the core but 

SHUTDOWN MARGIN is the major concern. 
B. Incorrect. Plausible because Rod Bank Overlap is an issue when withdrawing or inserting rods but 

in this case the overlap is still less than 115 steps and insertion of Control Bank C would cause a 
further reduction in SHUTDOWN MARGIN. 

C. Incorrect. Plausible because Rod Insertion Limits are also to minimize worth of an ejected rod, 
however, not for a stuck rod. 

D. Correct. Because Control Rod Insertion Limits have been violated available SHUTDOWN MARGIN 
may be inadequate. SHUTDOWN MARGIN must be verified within one hour. 
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Technical Reference(s) OP51.SYS.CR1.LN, Pages 71 & 72  
 CPSES Unit 1, Cycle 14, COLR Figure 2 
 ALM-0064A, 1-ALB-6D-2.7 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CR1.OB16 
 
 
 
OP51.SYS.MT1.OB26 

LIST and DESCRIBE the following Technical Specifications (i.e. LCOs, 
action statements and conditional surveillance requirements of one hour 
and less, if applicable) for the Rod Control System: 

• 3.1.6, Control Bank Insertion Limits 
 

STATE the Turbine Runback inputs, setpoints, and rates and EXPLAIN the 
logic and reason for each. 

 

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 
 55.43  
 

Comments / Reference: From OP51.SYS.CR1.LN, Pages 71 & 72 Revision # 07/30/07 

3.1.6, CONTROL BANK INSERTION LIMITS 
Control banks shall be within the insertion, sequence, and overlap limits specified in the COLR in 
Mode 1 and in Mode 2 with the reactor critical. This LCO is not applicable during the performance of 
OPT-106A/B. 

Control bank insertion limits are required, in addition to shutdown bank insertion, axial flux difference 
and quadrant power tilt ratio limits, to prevent power distributions that could result in fuel cladding 
failures in the event of a LOCA, loss of flow, ejected rod, or other accident requiring a reactor trip. 
Additionally, the control bank insertion limits control the reactivity that could be added in the event of 
a rod ejection accident, and ensure the required shutdown margin is maintained. Proper control bank 
sequence and overlap preserve power distribution and reactivity rate insertion assumptions. IPO-
002A/B, “Plant Startup from Hot Standby,” requires verification that control banks are above insertion 
limits during a reactor startup prior to achieving criticality. Control bank insertion, sequence and 
overlap limits are verified every 12 hours per OPT-102A/B. These limits are listed in the COLR. 

If control bank insertion is not within limits, adequate shutdown margin must be established and 
verified by performing a reactivity balance calculation within 1 hour, and the control banks must be 
restored to within limits in 2 hours. If the control banks are not restored to within limits in 2 hours, the 
reactor must be shutdown within the next 6 hours. If control bank sequence or overlap limits are not 
met, the same action is required. 
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Comments / Reference: From CPSES Unit 1, Cycle 14, COLR Figure 2 Revision # 09/24/08 
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Comments / Reference: From ALM-0064A, 1-ALB-6D-2.7 Revision # 6 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 071 G 2.1.28 
 Importance Rating 4.1   
 
Waste Gas Disposal System: Conduct of Operations: Knowledge of the purpose and function of major system components 
and controls 
Proposed Question: Common 37 
 
Given the following conditions: 
 

• The Waste Gas System is aligned in the Plant Shutdown Mode of operation on  
Unit 2.  

• Hydrogen Recombiner X-02 is in service.  
• Annunciator FEED GAS HI-HI O2 / HI-HI H2 / O2 SD alarms due to oxygen feed gas 

concentration reading 3.7%.  
• X-FCV-1118B, GWPS RCMB X-02 O2 SPLY FLO CTRL VLV closes automatically. 

 
Which ONE (1) of the following is the correct response of the Gaseous Waste Processing 
System to the Hydrogen Recombiner inlet feed gas oxygen concentration reaching 3.7%? 
 

A. X-PCV-1107B, Hydrogen Recombiner X-02 Oxygen Supply Pressure Regulator 
receives a closed signal to isolate oxygen flow. 

 
B. X-PCV-1110A and X-PCV-1110B, Nitrogen Bulk Supply to Gaseous Waste 

Processing System Valves receive an open signal to purge oxygen. 
 

C. X-PCV-1103B, Hydrogen Recombiner X-02 Waste Gas Supply Pressure Control 
Valve receives a closed signal to stop any further gases from entering from the vent 
header. 
 

D. 1- PCV-0115 and 2-PCV-0115, VCT to GWPS Isolation Valves get a closed signal 
to block outflow to the vent header. 
 

 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because it would address the oxygen issue, however, it does not isolate flow to 

the Hydrogen Recombiner. 
B. Incorrect. Plausible because purging with nitrogen is an oxygen or hydrogen reduction technique, 

however, it does not isolate flow to the Hydrogen Recombiner. 
C. Incorrect. Plausible because it would address any further oxygen entry from this path, however, it 

does not isolate flow to the Hydrogen Recombiner. 
D. Correct. Isolating the VCT Vent Valves prevents hydrogen from the VCT reaching the source of 

oxygen. 
 

Technical Reference(s) OP51.SYS.GH1.LN, Pages 30 & 31 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.GH1.OB02 

STATE the functions, operation and interlocks of the following Gaseous 
Waste Processing System components: 

• Catalytic Hydrogen Recombiners and associated components 
 

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 13 
 55.43  
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Comments / Reference: From OP51.SYS.GH1.LN, Page 30 Revision # 03/24/03 

RECOMBINER PROTECTIVE TRIPS 
Due to the potential for an explosive mixture (H2 and O2) being generated inside the Recombiner, 
several protective features are provided to prevent this from occurring. Additionally, since the reaction 
of recombining hydrogen and oxygen is exothermic (generates heat) temperature trips are also 
provided. The following paragraphs discuss how these protective features work. 

X-TCV-1114 and X-ECV-1119 are energized to open solenoid control valves providing redundant 
methods to terminate oxygen flow to the recombiner. When de-energized, X-ECV-1119 will block the 
control air signal to X-FCV-1118 and vent off air from the actuator closing the valve. X-TCV-1114 is 
located in the oxygen supply line to actually block the oxygen flow. The following trips will deenergize 
both solenoid valves: 

• HI-HI H2 Feed Concentration - > 9% 

• HI-HI Oxygen Feed Concentration > 3.5% 

• Low-Low Recombiner flow - < 1575 SCFH 

• High-High O2 Product Outlet - > 2500 ppm with 200 second time delay 

• High Catalytic Reactor Outlet Temperature - 950°F 

• High Temperature at Oxygen inlet - 350°F 

• High Temperature at Separator inlet - 200°F  

To reset any of these trips, the condition must be corrected. Manually close X-FCV-1118 using its 
controller and then press the reset buttons on the Recombiner Control Panel. If X-FCV-1118 is not 
manually closed when the reset buttons are pushed, it may open quickly to provide a large amount of 
oxygen feed gas into the recombiner. 

NOTE: Any trip which causes X-ECV-1119 to close will also close 1 and 2-PCV-0115, VCT Vent 
valve. 

Gas Inlet Valve (X-PCV-1103A/B) 

The Gas Inlet Valve controls the pressure of the gaseous stream entering the Catalytic Hydrogen 
Recombiner. In Mode A operation the Outlet Flow Control Valve X-FCV-1122 is throttled to create a 
backpressure on the Recombiner to allow X-PCV-1103 to operate. In Mode B operation the Gas Outlet 
Valve is fully open and thus the Gas Inlet Valve controls both the pressure and flow rate through the 
Catalytic Hydrogen Recombiner due to system operating characteristics. The valve is controlled by a 
Foxboro Controller located on the Catalytic Hydrogen Recombiner Panel. The controller normally 
remains in the automatic mode of operation when its associated recombiner is in service. In automatic 
operation the valve will adjust as necessary to maintain the setpoint (normally 30 psig for Mode B and 
34 psig for Mode A) set on the controller. In the manual mode, the Radwaste Operator can manually 
adjust valve position by positioning a thumbwheel located on the controller. 

Nitrogen Purge Supply Valve (X-PCV-1110A/B) 
Allows purging of the H2/O2 analyzers when the Catalytic Hydrogen Recombiner is not in operation. 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 49 of 102 Rev. Final 

 
Comments / Reference: From OP51.SYS.GH1.LN, Page 31 Revision # 03/24/03 

Gas Outlet Valve (X-FCV-1122A/B) 
The Gas Outlet Valve controls the flow rate of gas passing through the Catalytic Hydrogen 
Recombiner, during Mode A operation of the system. During Mode B operation of the system, the 
valve is fully open and the flow control function is performed by the Gas Inlet Valve. X-FCV-1122 is 
operated by a manual controller (made by Foxboro) on the Catalytic Hydrogen Recombiner Panel. If 
the valve is set too low restricting flow, recombiner pressure will increase. This causes associated X-
PCV-1103A/B to throttle closed to attempt to maintain a constant pressure of 30 psig in the 
recombiner. As X-PCV-1103A/B throttles closed, the backpressure on the gas compressor will 
increase. If not corrected, it will eventually cause the gas unloader valve to open to relieve the pressure 
on the compressor. This results in loss of system flow and automatic shutdown of the recombiner. 
Normal system flow should be 2400-3000 SCFH as indicated on the Recombiner Control Panel. 

Oxygen Supply Pressure Regulator X-PCV-1107A/B 
 X-PCV-1107 maintains a constant pressure of oxygen in the supply line to the recombiner. This 
regulator may be adjusted to compensate for slight variations in Recombiner pressure. Typically this 
regulator will be set to maintain oxygen pressure approximately 5 psig greater than Recombiner 
pressure. 

Oxygen Flow Control Valve X-FCV-1118A/B 
X-FCV-1118 controls the oxygen flow rate to maintain the appropriate oxygen concentration as 
compared to inlet hydrogen concentration. X-FCV-1118 is controlled via a Yokogawa controller (X-
FK-1118) located on the associated Gas Analyzer Rack.  

Oxygen Flow Isolation Valve X-TCV-1114A/B 
X-TCV-1114 is a solenoid valve located in the oxygen supply line to the Recombiner and acts as a 
backup shut-off valve to isolate the flow of oxygen to the recombiner. This solenoid is energize to 
open. Those signals which will de-energize this solenoid and close X-TCV-1114 are discussed in the 
“Recombiner Protective Trips” section of these notes. 

Solenoid Control Valve X-ECV-1112A/B 

This valve is located between the Controller (X-FK-1118) and the positioner for X-FCV-1118. When 
de-energized it will isolate the control air signal to the positioner. This in turn will cause X-FCV-1118 
to close. If X-FCV-1118 is full open then it will take approximately 2 minutes to close. This time delay 
gives the system time to respond before completely isolating oxygen. The signals which cause X-ECV-
1112 to close are: 

• High Feed Oxygen of 3% 

• High Reactor Temp 1040°F (NOTE: if this occurs it must first be manually reset before X-ECV-
1112 will re-energize.) 

Solenoid Control Valve X-ECV-1119A/B 
Provides for the shut off of oxygen flow should the Catalytic Hydrogen Recombiner be operating 
outside of its design parameters. The valve is located between the positioner and actuator for X-FCV-
1118. When de-energized, X-ECV-1119 will block the control air signal to X-FCV-1118 and vent off 
air from the actuator closing the valve immediately. Those signals which will de-energize this solenoid 
and close X-FCV-1118 are discussed in the “Recombiner Protective Trips” section of these notes. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 2   
 Group # 2   
 K/A # 072 K5.01 
 Importance Rating 2.7   
 
Area Radiation Monitoring System: Knowledge of the operational implications of the following concepts as they apply to the 
ARM system: Radiation theory, including sources, types, units, and effects 
Proposed Question: Common 38 
 
Which ONE (1) of the following identifies the use and types of detectors for the Containment 
High Range Radiation Area Monitors? 
 
Containment High Range Radiation Area Monitors are equipped with __________ because of 
their sensitivity to __________ radiation, which is a concern in a post-accident environment. 
 

A. Geiger-Mueller tubes; alpha and beta 
 

B. ion chambers;  alpha and beta 
 

C. ion chambers;  beta and gamma 
 

D. Geiger-Mueller tubes; beta and gamma 
 

 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because Geiger-Mueller tubes are used as Area Radiation Monitors, however, 

it is beta and gamma radiation that is a concern post-accident. 
B. Incorrect. Plausible because Containment High Range Radiation Monitors are equipped with ion 

chambers, however, it is beta and gamma sensitivity that is a concern post-accident. 
C. Correct. Containment High Range Area Radiation Monitors use ion chambers because of their 

ability to exist in a post-accident environment. 
D. Incorrect. Plausible because Geiger-Mueller tubes are used as Area Radiation Monitors and it is 

beta and gamma radiation that is the concern, however, this type of detector could become 
saturated in a post-accident environment and render the readings useless. 

 

Technical Reference(s) OP51.SYS.RM1.LN, Pages 15 & 24 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.RM1.OB08 

DESCRIBE how the following concepts or conditions apply to the Digital 
Radiation Monitoring System: 

• Radiation Detection Principles 
• Types of Radiation Detectors 
• Radiation data evaluation as related to specific types of events 

or conditions 
 
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, 11 
 55.43  
 

Comments / Reference: From OP51.SYS.RM1.LN, Page 15 Revision # 08/30/04 

The area monitors use several different types of detectors and hardware configurations to provide 
detection and alarm over a large dose range.  Two types of area monitors are used, the Low Range 
Monitor and the High Range Monitor.  These monitors provide high radiation alarms on increased 
radiation levels. 

The low range area monitors typically use Geiger-Mueller (GM) tubes for detection.  The high range 
area monitors typically use Ion Chamber detectors and are primarily a post accident monitor.  The 
detectors provide input to the RM-80 monitor. 

Comments / Reference: From OP51.SYS.RM1.LN, Page 24 Revision # 08/30/04 

Ionization Chambers are used as detectors in high radiation area monitors.  Ionization chambers operate 
in the proportional region of the gas-filled detector characteristic curve.  In this region, the output of the 
detector is proportional to the number of radiation events occurring; that is, as more ions are produced 
in the tube, the output will increase at the same rate. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 007 EK1.05 
 Importance Rating 3.3   
 
Reactor Trip - Stabilization - Recovery: Knowledge of the operational implications of the following concepts as they apply to 
the reactor trip: Decay power as a function of time 
Proposed Question: Common 39 
 
Given the following conditions: 
 

• FRS-0.1A, Response to Nuclear Power Generation/ATWT is being implemented. 
• Step 3 of FRS-0.1A directs the operator to Verify Total AFW Flow - GREATER THAN 

860 GPM. 
 
Which ONE (1) of the following is the reason for performing this action? 
 

A. To ensure sufficient Auxiliary Feedwater flow would be available if one Auxiliary 
Feedwater Pump was to trip. 

 
B. To prevent an excessive Steam Generator cooldown from complicating the 

Functional Recovery procedure. 
 

C. To ensure sufficient Auxiliary Feedwater flow is present to remove decay heat from 
power operation during an ATWT event. 

 
D. Steam Generator water level will be maintained by AFW to cover the Steam 

Generator U-tubes in the event of a concurrent tube rupture. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because the MDAFW Pumps have a capacity of 570 gpm and the TDAFW 

Pump has a capacity of 1145 gpm, however, the flow rate is based on decay heat generation. 
B. Incorrect. Plausible because a cooldown would insert positive reactivity and could make the event 

worse. 
C. Correct. Per the basis document, the flow rate of Auxiliary Feedwater ensures adequate capacity 

to remove decay heat. 
D. Incorrect. Plausible because for SGTRs having the Steam Generator U-tubes covered is important 

for partitioning, however, in this event it is the required AFW flow to remove decay heat. 
 

Technical Reference(s) FRS-0.1A, Attachment 2, Step 3 
 OP51.STS.AF1.LN, Pages 17 & 21 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OPD1.FRS.XH1.OB01 

Given a major action step of FRS-0.1 or FRS-0.2, STATE the basis for the 
step. 

 

Question Source: Bank # MCO.MI5.OB104-18  
 Modified Bank #  (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 4, 10 
 55.43  
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Comments / Reference: From FRS-0.1A, Attachment 2, Step 3 Revision # 8 
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Comments / Reference: From OP51.STS.AF1.LN, Page 17 Revision # 03/31/08 

MDAFW PUMPS 
The two MDAFW pumps are horizontal, split casing, 9 stage centrifugal pumps.  They are powered by 
700 hp, 3570 rpm, 60 HZ motors.  Normal power supply is from the 6.9 KV safeguards buses uEA1 
and uEA2.  Maximum pump capacity is 570 gpm at a maximum developed head of 1370 psig. 

Comments / Reference: From OP51.STS.AF1.LN, Page 21 Revision # 03/31/08 

TDAFW PUMP 
The TDAFW pump is a horizontal, split casing, 6 stage, centrifugal pump.  Pump capacity is 1145 gpm 
at 4075 rpm at a maximum developed head of 3236 ft. The turbine driver is a type GS-2N single stage, 
helical flow, horizontal split casing, ring lubricated impulse turbine. The turbine is powered by steam 
supplied from lines connected to main steam loops 1 and 4, upstream of the main steam isolation 
valves.  The operating main steam pressure range for the TDAFW pump is from 1275 psig to 103 psig 
at a maximum steam temperature of 580°F. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 058 AA2.02 
 Importance Rating 3.3   
 
Loss of DC Power: Ability to determine and interpret the following as they apply to the Loss of DC Power: 125 VDC bus 
voltage, low/critical low, alarm 
Proposed Question: Common 40  
 
Given the following conditions: 
 

• Unit 1 is operating at 100% power with all systems in normal alignment. 
• Battery Disconnect Switch SW1/1ED1 was inadvertently opened.  

 
Which ONE (1) of the following would provide the Control Room with indication of this 
condition? 
 

A. Low Bus Voltage indicated on DC Bus 1ED1 voltmeter on CB-11. 
 

B. SSII Train A alarms for SSW, ECCS, CS, MDAFW, DG PWR, SFTY CH WTR, CR 
HVAC, CCW and RHR.  
 

C. High amperage on Battery BT1ED1 ammeter on CB-11. 
 

D. SSII Train B alarms for SSW, ECCS, CS, MDAFW, DG PWR, SFTY CH WTR, CR 
HVAC, CCW and RHR. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because the location of the voltmeter with respect to the DC Bus and the 

Battery. One must determine that voltage will be maintained by the Battery Charger. 
B. Correct. These are the correct alarm indications for the conditions listed. 
C. Incorrect. Plausible because of the location of the ammeter with respect to the DC Bus and the 

Battery. One must determine that the ammeter will be indicating outflow from the battery and not 
the Battery Charger amperage.  

D. Incorrect. Plausible because one must determine the proper Train for the Battery versus the alarm 
indications given. 

 

Technical Reference(s) OP51.SYS.DC1.LN, Page 32 
 ALM-1901A, SSII Train “AA” 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.DC1.OB06 

STATE the location (if applicable) of the following indications and controls, 
and DESCRIBE  how each is interpreted or used to predict, monitor, or 
control changes in the DC Electrical system. 

• 125 Volt DC Switch Panels uED1, uED2, uED3 and uED4 
voltage (Control Room) 

• Battery BTuED1/BTuED2/BTuED3/BTuED4 current (Control 
Room) 

• DC Buses (Local) 
• Circuit Breaker for each Battery Charger for connection to 

respective bus 
 

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 
 55.43  
 

Comments / Reference: From OP51.SYS.DC1.LN, Page 32 Revision # 12/05/03 

Battery chargers utilize main control board annunciators to warn operators of abnormal charger 
conditions. The annunciator appears as a "battery charger trouble" alarm on the main control board CB-
11. Any battery charger condition causing a panel-mounted alarm pilot light will also result in the 
“battery charger trouble” alarm in the control room. The “trouble” alarm is interlocked with the battery 
charger AC input breaker so that the alarm conditions will only be annunciated if the AC input breaker 
is closed. No trips are associated with the battery chargers. 

The Safety System Inoperable Indicator (SSII) in the control room monitors numerous parameters in 
the Class 1E 125 VDC System (uED1, uED2, uED3 or uED4). As described in ALM-1901, it provides 
an alarm if certain components are taken out of their normal operating alignment (circuit breakers, 
disconnect switches, etc).  An alarm is also generated if an undervoltage condition or a monitored 
blown fuse condition occurs on these busses. 
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Comments / Reference: From ALM-1901A, Alarm Procedure SSII Train “AA”  Revision # 5 
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Comments / Reference: From ALM-1901A, Alarm Procedure SSII Train “AA”  Revision # 5 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # W/E 11 EK2.1 
 Importance Rating 3.6   
 
Loss of Emergency Coolant Recirculation: Knowledge of the interrelations between the Loss of Emergency Coolant 
Recirculation and the following: Components, and functions of control and safety systems, including instrumentation signals, 
interlocks, failure modes, and automatic and manual features 
Proposed Question: Common 41 
 
Given the following condition: 
 

• Containment pressure is 24 psig and slowly lowering. 
 
Which ONE (1) of the following is the reason why ECA-1.1A, Loss of Emergency Coolant 
Recirculation takes precedence over FRZ-0.1A, Response to High Containment Pressure 
regarding Containment Spray Pump operation? 
 

A. Implementation of ECA-1.1A, Loss of Emergency Coolant Recirculation removes 
support systems for Containment Spray Pump operation. 

 
B. Reduced Containment Spray Pump operation is desired to conserve Refueling 

Water Storage Tank inventory. 
 

C. Implementation of ECA-1.1A, Loss of Emergency Coolant Recirculation will start 
Containment Fan Coolers which will make Containment Spray Pump operation 
unnecessary. 

 
D. Reduced Containment Spray Pump operation has little or no effect on Containment 

heat removal capability. 
 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible if thought that the resetting of signals in the first 7 steps of ECA-1.1A had a 

deleterious effect on the operation of the Containment Spray Pumps. 
B. Correct. With a Loss of Emergency Coolant Recirculation, reduced Containment Spray Pump 

operation is desired to preserve/conserve RWST inventory. ECA-1.1A will direct the operator to 
secure all Containment Spray Pumps when Containment pressure is less than 18 psig. 

C. Incorrect. Plausible because this is performed in ECA-1.1A at Step 8, however, only if 
Containment pressure has remained less than 5 psig. 

D. Incorrect. Plausible because the statement itself is true, however, it is not the reason why 
ECA-1.1A takes precedence over FRZ-0.1A. 
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Technical Reference(s) FRZ-0.1A, Step 4.d 
 FRZ-0.1A, Attachment 6, Step 4 Bases 
 ECA-1.1 A, Steps 1 to 8 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO41.FRZ.XH5.OB01 

Given a major action step of FRZ-0.1A/B, FRZ-0.2 A/B, or FRZ-0.3 A/B,  
STATE the basis for the step. 

 

Question Source: Bank # FRZ.XH5.OB402-1  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From FRZ-0.1A, Step 4.d Revision # 8 
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Comments / Reference: From FRZ-0.1A, Attachment 6, Step 4 Bases Revision # 8 

 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 64 of 102 Rev. Final 

 
Comments / Reference: From ECA-1.1 A, Step 8  Revision # 8 
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Comments / Reference: From ECA-1.1 A, Steps 1 to 7  Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 062 AA1.07 
 Importance Rating 2.9   
 
Loss of Nuclear Service Water: Ability to operate and/or monitor the following as they apply to the Loss of Nuclear Service 
Water: Flow rates to the components and systems that are serviced by the SWS; interactions among the components 
Proposed Question: Common 42  
 
Given the following conditions: 
 

• Unit 1 is in a Refueling outage and is currently in MODE 6 with the cavity flooded.  
• Unit 2 has tripped and during post-trip actions lost both trains of Station Service 

Water.  
• The only available Unit 1 Station Service Water Pump, 1-01, has been aligned to 

supply the Unit 2 Station Service Water Train B. 
 
Which ONE (1) of the following describes the flowpath for this alignment? 
 
The Unit 1 Station Service Water Pump, 1-01, is running with discharge valve full open 
discharging though the cross-tie line and... 
 

A. through the Unit 2 Station Service Water Pump (2-02) Discharge Valve throttled to 
limit total flow read on both headers to less than 18,600 gpm.  
Unit 1 Train A CCW Heat Exchanger, Unit 2 Train B CCW Heat Exchanger, and 
Unit 2 Train B Centrifugal Charging Pump are aligned for flow. 

 
B. through the cross-tie valve throttled to limit total flow read on both headers to less 

than 18,600 gpm. 
Unit 1 Train A CCW Heat Exchanger, Unit 2 Train B CCW Heat Exchanger, and 
Unit 2 Train B Centrifugal Charging Pump are aligned for flow. 
 

C. through the cross-tie valve throttled to limit total flow read on both headers to less 
than 18,600 gpm.  
Components supplied are Unit 1 Train A CCW Heat Exchanger and Unit 2 Train B 
CCW Heat Exchanger. 
 

D. through the Unit 2 Station Service Water Pump (2-02) Discharge Valve throttled to 
limit total flow read on both headers to less than 18,600 gpm.  
Components supplied are Unit 1 Train A CCW Heat Exchanger and Unit 2 Train B 
CCW Heat Exchanger. 

 
 

Proposed Answer: A 
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Explanation: 
A. Correct. Flow is from Unit 1 SSW Pump 1-01 through full open discharge, crosstie line and Unit 2 

SSW Pump 2-02 discharge which is at 15% on initial pump start and then throttled full open or until 
pump runout flow of 18,600 gpm. Unit 1 Train A CCW Heat Exchanger, Unit 2 Train B CCW Heat 
Exchanger, and Unit 2 Train B Centrifugal Charging Pump are aligned for flow. 

B. Incorrect. Plausible because flowpath is correct but the 1-01 discharge is throttled only to keep 
pump from runout flow.  

C. Incorrect. Plausible because the flow path is correct and flow concern correct but throttled 
component is 2-02 pump discharge. 

D. Incorrect. Plausible because the flow path is correct and flow concern correct but throttled 
component is 2-02 pump discharge. 

 

Technical Reference(s) SOP-501A,  
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.SW1.OB11 

DESCRIBE the following procedures which govern the operation of the 
Station Service Water System, including significant prerequisites, 
precautions, notes, and steps associated with each operating procedure, 
and where applicable, the bases for performing those steps: 

• SOP-501A/B, Station Service Water System 
• ABN-501, Station Service Water System Malfunctions 

 

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 
 55.43  
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Comments / Reference: From  Revision # 16 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 065 AA2.05 
 Importance Rating 3.4   
 
Loss of Instrument Air: Ability to determine and interpret the following as they apply to the Loss of Instrument Air: When to 
commence plant shutdown if instrument air pressure is decreasing 
Proposed Question: Common 43  
 
Given the following conditions: 
 

• Unit 1 is operating at 100% power when Instrument Air header pressure begins to 
lower.  

• The crew is unable to stop Instrument Air pressure from lowering.  
 
In accordance with ABN- 301, Instrument Air System Malfunction, when Instrument Air 
pressure decreases to _____ psig, the __________. 
 

A. 85;  Unit should be shutdown per IPO-003A, Power Operation. 
 

B. 35;  Reactor will automatically trip. 
 

C. 35;  Reactor should be manually tripped. 
 

D. 45;  Unit should be shutdown per IPO-003A, Power Operation. 
 

 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because 85 psig is the pressure at which actions (per Step 2.3.2) must be 

performed, however, the Unit would not be shutdown. 
B. Incorrect. Plausible because the setpoint is correct, however, the Reactor will not automatically 

trip. 
C. Correct. The Reactor should be manually tripped when instrument air pressure reaches 35 psig. 
D. Incorrect. Plausible because valves start to drift to their fail position at 45 psig, therefore a Unit 

shutdown would be desirable. See NOTE before Step 2.3.5.  
 

Technical Reference(s) ABN-301, Step 2.3.5 RNO 
 ABN-301, Step 2.3.2 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.IA1.OB14 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken relative to the Instrument Air System, both initial and 
subsequent, for: 

• ALM-0011A/B, Alarm Procedure u-ALB-1 
• ABN-301, Instrument Air System Malfunction 

 
Question Source: Bank # SYS.IA1.OB14-3  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From ABN-301, Step 2.3.5 RNO Revision # 11 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 75 of 102 Rev. Final 

 
Comments / Reference: From ABN-301, Step 2.3.2 Revision # 11 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 038 G 2.1.19 
 Importance Rating 3.9   
 
Steam Generator Tube Rupture: Conduct of Operations: Ability to use plant computers to evaluate system or component 
status 
Proposed Question: Common 44 
 
Given the following conditions: 
 

• Unit 1 Main Steam Line #4 Radiation Monitor alarms 10 seconds prior to a Reactor trip 
and Safety Injection.  

• Auxiliary Feedwater flow has been secured to Steam Generator #4. 
• Narrow range level in Steam Generator #4 continues to increase at a greater rate than 

the other Steam Generators.   
• During performance of EOP-0.0A, Reactor Trip or Safety Injection it is observed that all 

Radiation Monitors on PC-11, Digital Radiation Monitoring System are GREEN. 
 
Which ONE (1) of the following would be appropriate when Step 13, "Check if SG Tubes are 
Not Ruptured” is reached in EOP-0.0A, Reactor Trip or Safety Injection? 
 

A. Since all PC-11, Digital Radiation Monitoring System Radiation Monitors are 
GREEN; continue in EOP-0.0A, Reactor Trip or Safety Injection. 

 
B. Wait until a Steam Generator sample from Chemistry confirms a tube leak. Until 

then, continue in EOP-0.0A, Reactor Trip or Safety Injection. 
 

C. Recognize Steam Generator #4 level is increasing in an uncontrolled manner and 
transition to EOP-3.0A, Steam Generator Tube Rupture. 

 
D. Monitor Main Steam Line N16 Radiation Monitors and if an increase is seen, 

transition to EOP-3.0A, Steam Generator Tube Rupture. 
 
 

Proposed Answer: C 
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Explanation: 
A. Incorrect. Plausible because PC-11 indications are GREEN, however, with Steam Generator level 

rising a transition to EOP-3.0A is required. 
B. Incorrect. Plausible because this action would be performed during a Steam Generator tube leak, 

however, other indications are used to verify a tube rupture. 
C. Correct. Even with no confirming Radiation Monitor alarms EOP-0.0A requires that if any Steam 

Generator level is increasing in an uncontrolled manner then EOP-3.0A, SGTR entry is required. 
D. Incorrect. Plausible because the N16 Radiation Monitors are designed to detect Steam Generator 

tube leaks during operation, however, in a post-trip condition these instruments are no longer 
useful due to loss of N16 production. See EOP-0.0A, Step 13, Basis reference. 

 

Technical Reference(s) EOP-0.0A, Step 13 
 EOP-0.0A, Step 13, Bases 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.EO0.XG2.OB18 

Given specific system parameters and/or monitoring equipment conditions, 
ANALYZE and DETERMINE a Reactor Trip or Safety Injection condition 
and its likely cause(s) in accordance with EOP-0.0A/B. 

 

Question Source: Bank # SJ1.XG1.OB107-2  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From EOP-0.0A, Step 13 Revision # 8 
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Comments / Reference: From EOP-0.0A, Attachment 10, Step 13, Bases Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # W/E 05 EA2.2 
 Importance Rating 3.7   
 
Inadequate Heat  Transfer - Loss of Secondary Heat Sink: Ability to determine and interpret the following as they apply to the 
Loss of Secondary Heat Sink: Adherence to appropriate procedures and operation within the limitations in the facility's 
license and amendments 
Proposed Question: Common 45  
 
Given the following condition: 
 

• Unit 1 is addressing a Loss of Secondary Heat Sink and just secured the Reactor 
Coolant Pumps as directed by FRH-0.1A, Response to Loss of Secondary Heat Sink. 

 
Which ONE (1) of the following is a correct statement for conditions observed after securing 
the Reactor Coolant Pumps? 
 
Reactor Coolant System... 
 

A. pressure rising slowly and loop differential temperature rising is an indication of a 
loss of the secondary heat sink. 

 
B. temperature falling slowly and loop differential temperature rising is an indication of 

natural circulation established. 
 

C. temperature falling slowly and loop differential temperature very small and not 
changing is an indication of natural circulation established. 
 

D. pressure rising slowly and loop differential temperature very small and not changing 
is an indication of a loss of the secondary heat sink. 
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because RCS pressure rising slowly is an indication of a loss of secondary 

heat sink, however, loop differential temperature will remain very small because the Steam 
Generators are not removing heat. 

B. Incorrect. Plausible because loop differential temperature rising is an indication of natural 
circulation developing, however, RCS temperature and pressure will rise initially. 

C. Incorrect. Plausible because one would expect temperature to fall once natural circulation was 
developed, however, loop differential temperature must increase to develop the NC driving head. 

D. Correct. RCS pressure rising slowly and loop differential temperature very small and not changing 
is an indication of a loss of the secondary heat sink. 
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Technical Reference(s) FRH-0.1A, Attachment 4, Step 3 Bases 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC1.OB11 

STATE the physical connections and EVALUATE the cause-effect 
relationship between the Reactor Coolant System and the following 
systems, components or events: 

• Reactor Coolant Pumps 
• Steam Generators 

 

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 
 55.43  
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Comments / Reference: From FRH-0.1A, Attachment 4, Step 3 Bases Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 077 AA1.03 
 Importance Rating 3.8   
 
Generator Voltage and Electric Grid Disturbances: Ability to operate and/or monitor the following as they apply to the 
Generator Voltage and Electric Grid Disturbances: Voltage regulator controls 
Proposed Question: Common 46  
 
Given the following condition: 
 

• The Main Generator is paralleled to the grid with the Voltage Regulator in AUTOMATIC 
and sending 100 MVAR out. 

 
Which ONE (1) of the following would occur if the operator lowers the VOLTAGE TARGET on 
the Turbine Generator display? 
 
Main Generator... 
 

A. megawatts would decrease. 
 

B. reactive load would decrease. 
 

C. power factor would decrease. 
 

D. apparent power would remain the same. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible if thought that lowering voltage would lower load, however, this does not occur. 
B. Correct. Lowering the VOLTAGE TARGET causes Main Generator terminal voltage to decrease 

which results in a decrease in reactive load (i.e., less megavars). In this condition apparent power 
would decrease, true power would remain the same and power factor would increase. 

C. Incorrect. Plausible because power factor = true power/apparent power, however, this is the 
opposite of what occurs based on conditions in the Stem. Because load is being held constant and 
Generator voltage is decreasing the power factor would approach unity (1.0) and therefore be 
seen as an increase in power factor. 

D. Incorrect. Plausible because this would be correct for true power because it is not changing, 
however, apparent power is approaching true power because the power factor is approaching 
unity (1.0) conditions. 
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Technical Reference(s) OP51.SYS.MG1.LN, Page 87 
 SOP-405A, Step 5.3.2 
 TDM-401A, Generator Capability Curve 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: TDM-401A, Generator Capability Curve 
 

Learning Objective: 
OP51.SYS.MG1.OB45 
 
OP51.SYS.MG1.OB46 

COMPARE and CONTRAST real and reactive load and their significance 
in relation to power factor. 
 
EXPLAIN the automatic and manual operation of the Generator Voltage 
Regulator. 

 

Question Source: Bank # SYS.MG1.OB45-1  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From OP51.SYS.MG1.LN, Page 87 Revision # 01/08/04 

Generator Operation 
Ensure the generator is operated within the Generator capability curve and the Generator “V” Curve of 
TDM-401A (B) (Figures 32 and 33). 
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Comments / Reference: From SOP-405A, Step 5.3.2 Revision # 10 
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Comments / Reference: From TDM-401A, Generator Capability Curve Revision # 5 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 026 AK3.03 
 Importance Rating 4.0   
 
Loss of Component Cooling Water: Knowledge of the reasons for the following responses as they apply to the Loss of 
Component Cooling Water: Guidance actions contained in EOP for Loss of CCW 
Proposed Question: Common 47  
 
Given the following condition: 
 

• Unit 2 is at 100% power. 
 
Which ONE (1) of the following actions are required if all Component Cooling Water flow is 
lost and attempts to start any available Component Cooling Water Pump fail per ABN-502, 
Loss of Component Cooling Water? 
 

A. Trip the Reactor and then trip all Reactor Coolant Pumps. 
 

B. Isolate heat loads to minimize CCW Heat Exchanger outlet temperature. 
 

C. Verify adequate seal injection flow to the Reactor Coolant Pumps. 
 

D. Verify Station Service Water flow in at least one Train. 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. This is the required action per Section 6.0 of ABN-502. 
B. Incorrect. Plausible because this action would be performed if CCW Heat Exchanger flow were 

low, however, not for the conditions listed. 
C. Incorrect. Plausible because this action is performed for loss of CCW flow to the Non-Safeguards 

Loop, however, a total loss of CCW flow requires a Reactor trip. 
D. Incorrect. Plausible because this action is performed for a single CCW Pump trip, however, not for 

a loss of both CCW Pumps. 
 

Technical Reference(s) ABN-502, Step 6.3.1 
 ABN-502, Step 2.3.2 & 2.3.4 
 ABN-502, Step 5.3.5 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CC1.OB21 

ANALYZE the indications and DESCRIBE the mitigation strategy for the 
following procedures as they affect the Component Cooling Water system: 

• ABN-502, Component Cooling Water System Malfunctions 
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Question Source: Bank # S01.NC1.OB103-4  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From ABN-502, Step 6.3.1 Revision # 6 
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Comments / Reference: From ABN-502, Step 2.3.2 & 2.3.4 Revision # 6 
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Comments / Reference: From ABN-502, Step 5.3.5 Revision # 6 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 027 AK3.04 
 Importance Rating 2.8   
 
Pressurizer Pressure Control System Malfunction: Knowledge of the reasons for the following responses as they apply to the 
Pressurizer Pressure Control Malfunction: Why, if pressurizer level is lost and then restored, that pressure recovers much 
more slowly 
Proposed Question: Common 48  
 
Given the following conditions: 
 

• Unit 1 has just recovered from a high failure of the Pressurizer level controlling 
channel.  

• Pressurizer level dropped to 20% during the transient and has been returned to 
program.  

• Pressurizer pressure is recovering but is still low. 
 
Which ONE (1) of the following is the primary reason that Pressurizer pressure recovery lags 
the level recovery? 
 

A. The insurge of colder water must be heated to the saturation temperature for 2235 
psig. 

 
B. The heat lost due to vaporization on the outsurge from the Pressurizer was greater 

than the heat of compression gained on the in-surge. 
 

C. Pressurizer heaters were lost on the initial Pressurizer level instrument failure and 
were recovered after swapping to an OPERABLE channel. 
 

D. Loss of Pressurizer metal temperature on the outsurge is inhibiting achieving 
saturation temperature for 2235 psig. 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. Despite coming from the hot leg the insurge of the water into the Pressurizer is lower then 

that for saturation temperature. 
B. Incorrect. Plausible because there are losses and gains due to these conditions but are minimal 

compared to the colder water. 
C. Incorrect. Plausible because heaters can trip on low Pressurizer level but level did not fall below 

17% and the heater cutout comes off the selected channel which failed high. 
D. Incorrect. Plausible because metal temperature will have dropped a little but is very small 

compared to the change in the water temperature on the insurge. 
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Technical Reference(s) ABN-706, Section 2.2 
 OP.SYS.RC1.LN, Pages 24, 25, 50 & 51 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.PP1.OB08 

DESCRIBE or STATE how the following concepts or conditions apply to 
the Pressurizer Pressure and Level Control System: 

• Reason for slower pressure recovery if PRZR level was lost and 
then restored 

 

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 
 55.43  
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Comments / Reference: From ABN-706, Section 2.2 Revision # 7 
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Comments / Reference: From OP.SYS.RC1.LN, Pages 24 & 25 Revision # 12/12/05 

Pressurizer 
The pressurizer vessel is a large steel chamber filled with saturated water and steam, which maintains 
the Reactor Coolant System pressure at 2235 psig.  Constructed of manganese-molybdenum steel with 
an austenitic stainless steel cladding, the vessel is comprised of three welded together sections, the 
upper head, shell assembly, and lower head (see Figure 16).  Hemispherical in shape, the upper head 
contains ports for the relief nozzle, three safety nozzles, the spray nozzle, and a manway.  The shell 
assembly is a cylindrical barrel.  Also hemispherical in shape, the lower head contains penetrations for 
the surge nozzle, and 78 electric immersion heaters.  

The spray line enters the top of the pressurizer upper head and terminates at the spray nozzle inside the 
vessel.  The spray line connection is equipped with a thermal sleeve, minimizing stresses due to 
changes in spray water temperature.  A locking bar, welded to the spray nozzle and the upper head, 
prevents the spray nozzle from becoming loose or detached due to vibration.  A 16-inch manway 
provides access for inspection of pressurizer internals.   

A 14-inch diameter surge line connects the lower head to RCS loop 4 near the reactor vessel hot leg 
nozzle.  Inside the pressurizer at the surge line connection, a retaining basket prevents entrance of 
foreign material into the RCS.  A thermal sleeve on the pressurizer surge line minimizes thermal 
stresses due to the rapid temperature changes that accompany volume surges.  There are additional 
penetrations in the pressurizer for instrumentation and sampling.  Eight nozzles provide connections for 
level and temperature instrumentation.  One nozzle provides a pressurizer liquid space sampling 
connection. 

Plant load changes produce RCS temperature changes, which, in turn, produce RCS volumetric 
changes.  Pressurizer design accounts for these volume changes, limiting corresponding pressure 
variations prior to reactor control and protection systems response.  The pressurizer surge line is the 
conduit for transmission of any change in RCS volume whether it is attributable to an increase or a 
decrease in RCS temperature. 

During volume outsurges, which decrease pressure, flashing of saturated water in the pressurizer and 
generation of steam by the electrical pressurizer heaters maintains RCS pressure.  During volume 
insurges, which increase pressure, the spray system sprays subcooled water into the pressurizer steam 
space to lower the pressure by condensing steam.  Volumetric insurges beyond the pressure limiting 
capacity of the pressurizer spray system is handled by two power-operated relief valves (PORVs) and 
three self actuated safety valves. 
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Comments / Reference: From OP.SYS.RC1.LN, Pages 50 & 51 Revision # 12/12/05 

Comanche Peak Unit 1, LER 90-022 
During MODE 3 operations in 1990, spurious SI actuations occurred that resulted in SI flow into the 
RCS.  During the recovery operation while regaining pressurizer level, the Technical Specification for 
Pressurizer heatup limits was exceeded.  The cause of the heatup was the fact that liquid stratification 
existed from the insurge of colder water from the RCS into the pressurizer.  The colder water stratified 
and was above the liquid space temperature detector of the pressurizer.  Upon restoration of pressurizer 
level, the colder water level dropped below the liquid space temperature detector and a temperature 
change of greater than 100°F/hr was experienced. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 009 EK1.01 
 Importance Rating 4.2   
 
Small Break LOCA: Knowledge of the operational implications of the following concepts as they apply to the small break 
LOCA: Natural circulation and cooling, including reflux boiling 
Proposed Question: Common 49  
 
Given the following conditions during a Small Break Loss of Coolant Accident: 
 

• Reactor Coolant Pumps are not available due to a Loss of Offsite Power.  
• Break flow is greater than injection flow and RCS inventory is lowering. 

       
Which ONE (1) of the following describes how reflux cooling removes heat from the core? 
 

A. Boiling core water with steam flowing out the break to the sump for recirculation 
back to the Hot and Cold Legs. 
 

B. Vapor bubbles formed in the core and condensing in the Steam Generator flow 
back to the core through the Cold Legs. 

 
C. Vapor bubbles formed in the core and condensing in the head area flow back into 

the core. 
 

D. Boiling core water and condensing steam in the Steam Generator flow back to the 
core through the Hot Legs. 

 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because this describes the core cooling mechanism for a large break LOCA, 

however, reflux cooling is via the Steam Generators. 
B. Incorrect. Plausible because reflux cooling is occurring, however, Reactor Coolant flow is returned 

via the Hot Legs. 
C. Incorrect. Plausible because in some circumstances this action is effective in keeping the core 

covered; however, it does not describe reflux cooling. 
D. Correct. This describes the heat removal mechanism of reflux cooling. 
 

Technical Reference(s) LO21.MCO.TAA.LN, Page 14 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: Steam Tables 
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Learning Objective: 
OPD.EO1.XG3.408 
 
 
 
LO21.MC0.TAA.OB06 
 
LO21.MC0.TAA.OB07 

Given plant/system conditions indicating a Loss of Reactor Coolant event 
(LOCA) has occurred, RECOGNIZE, DETERMINE and EVALUATE 
parameters, and DISCUSS operator actions to respond to the event in 
accordance with EOP-1.0A/B.  
 

LIST the three (3) requirements necessary for effective natural circulation.  
 

DESCRIBE the heat removal process referred to as reflux boiling.  
 

Question Source: Bank # MCO.TAA.OB107-2  
 Modified Bank #  (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 5, 10 
 55.43  
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Comments / Reference: From LO21.MCO.TAA.LN, Page 14 Revision # 01/03/02 

MODE 4 -  Decay Heat Removal by Core Boiling (Figures 10 and 11). 

1. The reactor vessel level continues to decrease due to fluid loss through the break. 

2. Boiling takes place in the core. The boiling removes energy from the core and transports it 
to the steam bubble above the core. 

3. Any liquid that is produced from condensation inside the SG tubes returns to the core via 
gravity counter flow along the bottom of each partially filled hot leg pipe. This phenomenon 
is called reflux flow. The cold leg side of the U-tubes is draining to the loop seal. 

4. Eventually, the decay heat level drops to the point where the SG safety valves are no longer 
needed as a heat sink. The exact point in time at which this occurs is dependent upon the 
decay heat level and the break size. The larger the break, the sooner this event will happen. 
As soon as the SG saturation pressure drops below the safety valve setpoint, the safety 
valves shut. Decay heat is then removed only by heat loss through the break and by heat loss 
to the environment. 

5. Plant pressure is now controlled solely by the steam bubble above the core. As the decay 
heat level drops without a corresponding drop in heat removal, the system temperature 
decreases. 

6. As system pressure drops, the driving force for flow out of the break decreases. At the same 
time, the lower system pressure allows injection flow to increase. This occurs when decay 
heat level falls to within the capabilities of the ECCS. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 008 AK1.02 
 Importance Rating 3.1   
 
Pressurizer Vapor Space Accident: Knowledge of the operational implications of the following concepts as they apply to the 
Pressurizer Vapor Space Accident: Change in the leak rate with change in pressure 
Proposed Question: Common 50  
 
Given the following conditions with Unit 1 Reactor tripped from full power: 
 

• One (1) Pressurizer PORV has stuck open resulting in a Safety Injection actuation.  
• All attempts to close the PORV and PORV Block Valve have failed.  
• While monitoring wide range Reactor Coolant System pressure, the following was 

observed: 
• The rate of pressure decrease slowed over a 10 minute period and then suddenly 

increased and remains constant. 
 
Which ONE (1) of the following is the reason for the Reactor Coolant System pressure 
response? 
 

A. Pressurizer PORV momentarily closed due to low pressure then reopened. 
 

B. Reactor Coolant System pressure decreased, Safety Injection flow remained 
constant but now exceeds break flow. 

 
C. Pressure in the Pressurizer Relief Tank increased until the rupture disc failed 

allowing break flow to increase. 
 

D. Containment cooling caused Containment pressure to decrease allowing break flow 
to increase. 

 
 

Proposed Answer: C 
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Explanation: 
A. Incorrect. Plausible if thought that the design of the PORV was similar to that of the Pressurizer 

Safety Valve which is a self-actuated, spring-loaded valve. Because of Pressurizer Safety Valve 
design, one might expect a decrease in flow as pressure lowered; however, the PORVs are either 
open or closed. 

B. Incorrect. Plausible because pressure should have decreased over 30 minutes, however, at this 
point the PORV would be seeing water vice steam flow and flow through the PORV would be 
choked resulting in a lower Safety Injection flow rate. 

C. Correct. Break flow will slow as pressure in the PRT increases until the ruptured disc setpoint of 
100 psig is reached. Once the ruptured, tailpipe back pressure will lower to containment pressure 
and an increase in break flow will be realized. 

D. Incorrect. Plausible because some ambient losses might be experienced, however, the increasing 
flow rate is due to blowing the ruptured disc. 

 

Technical Reference(s) OP51.SYS.RC1.LN, Pages 26 to 28 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC1.OB11 

STATE the physical connections and EVALUATE the cause-effect 
relationship between the Reactor Coolant System and the following 
systems, components or events: 

• Pressurizer Relief Tank 
 

Question Source: Bank # SYS.RC1.OB11-6  
 Modified Bank #  (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 3, 5 
 55.43  
 

Comments / Reference: From OP51.SYS.RC1.LN, Page 28 Revision # 12/12/05 

Pressurizer Relief Tank 
The Pressurizer Relief Tank (PRT) is an 1800 ft3 stainless steel tank, located in its own room, on the 
820’ elevation of containment.  It condenses and cools the discharge from the pressurizer safety and 
relief valves (see Figure 17).  Other relief valves located inside the Containment Building also 
discharge to the PRT.  It is normally filled to between 64% and 88%, with reactor makeup water, and 
has a 1 psig to 7 psig nitrogen blanketed atmosphere.  Maintaining water temperature below 113°F 
preserves PRT design capabilities. 

Steam discharges into the PRT through a sparger pipe beneath the water level, which condenses the 
steam.  A vent hole in the sparger line prevents siphoning water back through this line.  The PRT is 
also equipped with an internal spray and a drain line, used to cool the tank after a discharge.  A sample 
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line permits periodic gas sampling of the PRT to check for hydrogen and/or oxygen accumulation.  
Two rupture disks prevent the PRT from exceeding a design pressure of 100 psig.  They will rupture at 
approximately 91 psig, discharging directly into containment.  

Comments / Reference: From OP51.SYS.RC1.LN, Pages 26 & 27 Revision # 12/12/05 

Power Operated Relief Valves 
Two 3-inch power operated relief valves (PORVs), u-PCV-0455A and 0456, relieve steam from the top 
of the pressurizer at a nominal set point of 2335 psig.  Each PORV has a 210,000 lbm/hr relief 
capacity.  They are operated by pneumatic actuators, powered from compressed nitrogen, and will fail 
closed upon a loss of nitrogen or power.  Although connected to the pressurizer by a single 6” pipe, the 
PORVs have a parallel arrangement.  They discharge into a common line routed to the Pressurizer 
Relief Tank (PRT).  A strap-on temperature element, on the common discharge line, provides 
indication at CB05 to identify an open or leaking PORV. 

PORVs design maintains RCS pressure below the high-pressure reactor trip set point during a design 
step-load decrease of 50% with rod control and steam dumps operating.  They also minimize 
challenges to the pressurizer safety valves and provide a means for low temperature overpressure 
protection (LTOP).  Some emergency recovery procedures require using them to depressurize the RCS 
when RCPs are not running to provide spray flow. 

A nitrogen accumulator, pressurized to 100 psig, provides motive force for each PORV.  The 
accumulators are located one on top of the other in the Containment Building at 905’ elevation.  With 
the nitrogen provided by the accumulators (196 ft3 each), PORVs may be cycled 100 times over a 10 
minute period.  The high-pressure nitrogen header charges the accumulators via a 100-psig regulator. 

Normally open motor-operated block valves are located upstream of each PORV.  These valves 
remotely isolate PORVs from the pressurizer in case they stick open or leak excessively.  Two 2-
position (CLOSE-OPEN) handswitches on CB05 provide control and indication for the block valves.  
Safeguards motor control centers, with backup power from emergency diesel generators, power the 
PORV block valve motors. 

Comments / Reference: From OP51.SYS.RC1.LN, Page 27 Revision # 12/12/05 

Safety Valves 
Three 6-inch self-actuated safety valves, each with a 420,000 lbm/hr relief capacity, ensure maximum 
RCS pressure will never exceed design limits.  In compliance with federal and ASME codes, their sole 
purpose is to provide RCS overpressure protection.  Their lifting set point is the RCS design pressure of 
2485 psig with a 3% accumulation (fully open at 2575 psia).  The designed combined relieving 
capacity, of the three safety valves, provides for the maximum surge rate resulting from a complete loss 
of steam flow to the main turbine, without a reactor trip, automatic control response (automatic rod 
control, condenser steam dumps, pressurizer PORVs) or operator action.  Under these design transient 
conditions, the safety valves limit peak RCS pressure to less than 110% of design pressure 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 054 G 2.4.11 
 Importance Rating 4.0   
 
Loss of Main Feedwater: Emergency Procedures/Plan: Knowledge of abnormal condition procedures 
Proposed Question: Common 51  
 
Given the following condition: 
 

• Unit 2 is at a stable power of 70% when Main Feedwater Pump (MFWP) A trips. 
 
Which ONE (1) of the following correctly describes the operator actions for this event per 
ABN-302, Feedwater, Condensate, Heater Drain System Malfunction? 
 

A. Lower turbine load to less than 600 MWe to be within capacity of the running 
MFWP. 

 
B. Ensure1/2-RBSS, CONTROL ROD BANK SELECT in AUTO with rods stepping in. 

 
C. Open the Steam Dump Valves as required to maintain Reactor power stable at 

70%. 
 

D. Open 2-PV-2286, LP Feedwater Heater Bypass Valve to ensure adequate feed 
flow to the running MFWP. 

 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because Turbine load must be reduced, however, a Main Feedwater Pump trip 

initiates an automatic Turbine Runback to 60% power (700 MWE). 
B. Correct. This is the required Initial Operator Action per ABN-302. 
C. Incorrect. Plausible if thought that maintaining Reactor power stable was a priority for this condition 

given that a Turbine Runback has occurred, however, it is insufficient feedwater flow that is the 
concern and power must be reduced. 

D. Incorrect. Plausible because this valve opens as a result of low MFWP suction pressure, however, 
it is associated with a Condensate Pump trip vice a MFWP trip. 

 

Technical Reference(s) ABN-302, Steps 2.3.1, 3.2.b, 2.2, & 2.1.b.4) 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.MF1.OB28 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken relative to the Main Feedwater System, both initial and 
subsequent, for each of the following: 

• ABN-302, Feedwater, Condensate, Heater Drain System 
Malfunction 

 
Question Source: Bank # SYS.MF1.OB25-5  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From ABN-302, Step 2.3.1 Revision # 13 
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Comments / Reference: From ABN-302, Step 3.2.b Revision # 13 
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Comments / Reference: From ABN-302, Step 2.2 & 2.1.b.4) Revision # 13 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # W/E04 EK3.3 
 Importance Rating 3.8   
 
LOCA outside Containment: Knowledge of the reasons for the following responses as they apply to the LOCA Outside 
Containment: Manipulation of controls required to obtain desired operating results during abnormal, and emergency 
situations 
Proposed Question: Common 52 
 
Given the following Unit 1 conditions: 
 

• Reactor trip and Safety Injection have occurred.  
• The Safeguards Building has high radiation. 
• All Containment parameters are normal. 
• ECA-1.2A, LOCA Outside Containment has been entered. 
• After closing 1/1-8835, Safety Injection to Cold Leg 1 to 4 Injection Isolation Valve, 

Reactor Coolant System pressure is 1850 psig and increasing with Emergency Core 
Cooling System flow decreasing. 

 
Which ONE (1) of the following describes the status of the Loss of Coolant Accident (LOCA) 
and required transition?  
 

A. The LOCA is isolated. Transition will be made to EOP-1.0A, Loss of Reactor or 
Secondary Coolant. 

 
B. The LOCA is isolated. Transition will be made to ECA-1.1A, Loss of Emergency 

Coolant Recirculation. 
 

C. The LOCA has not been isolated. Transition will be made to ECA-1.1A, Loss of 
Emergency Coolant Recirculation. 

 
D. The LOCA has not been isolated. Transition will be made to EOP-1.0A, Loss of 

Reactor or Secondary Coolant. 
 
 

Proposed Answer: A 
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Explanation: 
A. Correct. Per Step 2 of ECA-1.2, ECCS valves are closed sequentially and then RCS pressure is 

monitored for an increase. In this case, by closing Safety Injection Valve 1/1-8835, the leak was 
isolated. A transition is now made to EOP-1.0A per Step 3. 

B. Incorrect. Plausible because the LOCA is isolated and a transition to ECA-1.1A would be 
warranted if RCS pressure was not increasing. This is an RNO Action at Step 3. 

C. Incorrect. Plausible if thought that a transition to ECA-1.1A is required even with RCS pressure 
increasing as this is an RNO Action step. 

D. Incorrect. Plausible because entry into EOP-1.0A is required, however, the LOCA was isolated 
when Safety Injection Valve 1/1-8835 was closed. 

 

Technical Reference(s) ECA-1.2, Steps 2 & 3 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
EO1.XG3.OB406 

Given plant/system conditions indicating a Loss of Reactor Coolant event 
(LOCA) has occurred, RECOGNIZE, DETERMINE and EVALUATE 
parameters, and DISCUSS operator actions to respond to the event in 
accordance with EOP-1.0A/B. 

 

Question Source: Bank # EO1.XG3.OB406-5  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ECA-1.2, Step 2 Revision # 8 
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Comments / Reference: From ECA-1.2, Step 3 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 056 AK3.02 
 Importance Rating 4.4   
 
Loss of Offsite Power: 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 53  
 
Given the following conditions in preparation for MODE 1 entry: 
 

• Unit 2 is at 3% power when a Loss of Offsite Power occurs. 
• The plant responds as expected. 
• All Unit 2 Steam Generators are between 43% and 50% narrow range level. 

 
While recovering from operation of the Blackout Sequencer, which ONE (1) of the following 
actions should be taken regarding Auxiliary Feedwater? 
 

A. Secure the MDAFW Pumps and verify that the TDAFW Pump did NOT start. 
 

B. Secure the MDAFW Pumps and the TDAFW Pump. 
 

C. Verify adequate flow from the MDAFW Pumps and verify that the TDAFW Pump did 
NOT start. 

 
D. Verify adequate flow from the MDAFW Pumps and secure the TDAFW Pump. 

 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because Steam Generator levels are between 43 and 50%, however, 

adequate Auxiliary Feedwater flow has not been verified and the TDAFW Pump would have 
started. 

B. Incorrect. Plausible because the TDAFW Pump would be secured once flow was determined to be 
adequate. 

C. Incorrect. Plausible because adequate Auxiliary Feedwater flow must be verified from the MDAFW 
Pumps, however, the TDAFW Pump is secured because it started on a Loss of Offsite Power. 

D. Correct. Adequate Auxiliary Feedwater flow must be verified from the MDAFW Pumps, once this is 
accomplished that TDAFW Pump is secured. 

 

Technical Reference(s) ABN-601, Step 2.3.3 Note 
 EOP-0.0A, Attachment 1.A, Foldout Page 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OPD1.ECA.XG1.OB403 

Given plant conditions prior to entry into ECA-0.0, ECA-0.1 or ECA-0.2, 
RECOGNIZE and DISCUSS the event and DESCRIBE the required 
operator actions. 

 

Question Source: Bank # ECA.XG1.OB401-3  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From ABN-602, Step 2.3.3 Note Revision # 7 
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Comments / Reference: From EOP-0.0A, Attachment 1.A, Foldout Page Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 057 G 2.2.37 
 Importance Rating 3.6   
 
Loss of Vital AC Instrument Bus: Equipment Control: Ability to determine operability and/or availability of safety related 
equipment 
Proposed Question: Common 54  
 
Given the following condition: 
 

• Unit 1 is in MODE 1 and a failure of Inverter IV1EC1 has resulted in Distribution Panel 
1EC1 being supplied from its alternate power source.  

 
Which ONE (1) of the following identifies the configuration of the Train A Blackout Sequencer 
and Emergency Diesel Generator? 
 
In this configuration, Train A Blackout Sequencer is __________ and Emergency Diesel 
Generator 1-01 will ____________ if a loss of power occurs. 
 

A. OPERABLE;  NOT start 
 

B. OPERABLE;  start 
 

C. INOPERABLE;  NOT start 
 

D. INOPERABLE;  start 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because plausible because the Emergency Diesel Generator will not start, 

however, the Blackout Sequencer is INOPERABLE in this condition. 
B. Incorrect. Plausible if thought that the alternate power source still rendered the Blackout Sequence 

OPERABLE and that the 86-2 lockout relay was not affected. 
C. Correct. Given the conditions listed in the Stem, the Blackout Sequencer is INOPERABLE and the 

Emergency Diesel Generator will not start due to an 86-2 lockout relay. 
D. Incorrect. Plausible because the Blackout Sequencer is INOPERABLE in this condition, however, 

the Emergency Diesel Generator will not start. 
 

Technical Reference(s) ABN-603, Step 3.3.2 Note 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.ES4.OB07 

DESCRIBE the effect a loss and subsequent restoration of each of the 
following buses will have on major plant systems:  

• uEC1 
 
Question Source: Bank # SYS.ES4.OB07-8  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ABN-603, Step 3.3.2 Note Revision # 7 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 015/17 AA2.02 
 Importance Rating 2.8   
 
RCP Malfunctions: Ability to determine and interpret the following as they apply to the Reactor Coolant Pump Malfunction 
(Loss of RC Flow): Abnormalities in RCP air vent flow paths and/or cooling oil system 
Proposed Question: Common 55  
 
Given the following condition with Unit 1 at 36% power: 
 

• ABN-502, Component Cooling Water System Malfunctions is in progress responding to 
a Component Cooling Water leak. 

 
Which ONE (1) of the following describes the consequences of Reactor Coolant Pump #2 
motor bearing temperature going above 195°F? 
 

A. The Reactor will automatically trip due to an automatic trip of RCP #2. 
 

B. All RCPs will automatically trip requiring a manual Reactor trip to be initiated. 
 

C. The Reactor must be manually tripped then manually stop RCP #2. 
 

D. All RCPs must be manually stopped requiring a manual Reactor trip to be initiated. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because there are automatic trips associated with the RCPs, however, high 

motor bearing temperatures require manual tripping of the pump. 
B. Incorrect. Plausible because a manual Reactor trip is required, however, only the affected RCP 

needs to be stopped. 
C. Correct. Motor bearing temperatures of 195°F require a manual Reactor trip and RCP trip per 

ABN-101. 
D. Incorrect. Plausible if thought that the high temperature was associated with a loss of CCW return 

flow which requires all RCPs to be stopped, however, only the affected pump needs to be tripped. 
 

Technical Reference(s) ABN-101, Attachment 1 
 ABN-101, Step 3.3.4 
 ABN-101, Step 8.2 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.RC1.OB17 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken relative to the Reactor Coolant System for: 

• ABN-101, Reactor Coolant Pump Trip/Malfunction  
 
 
Question Source: Bank # SYS.RC1.OB17-9  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ABN-101, Attachment 1 Revision # 10 
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Comments / Reference: From ABN-101, Step 3.3.4 Revision # 10 
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Comments / Reference: From ABN-101, Step 8.2 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 1   
 K/A # 011 EA1.04 
 Importance Rating 4.4   
 
Large Break LOCA: Ability to operate and monitor the following as they apply to a Large Break LOCA: ESF actuation system 
in manual 
Proposed Question: Common 56 
 
Given the following conditions: 
 

• Unit 1 has experienced a Loss of Coolant Accident and all Engineered Safety Feature 
Actuations occurred as required.  

• Containment pressure is 6 psig and rising. 
• During the implementation of EOP-1.0, Loss of Reactor or Secondary Coolant, the 

actions to stop Residual Heat Removal (RHR) Pumps have just been completed.  
 
Which ONE (1) of the following describes the required response if Reactor Coolant System 
pressure drops to 400 psig? 
 

A. No action is required as long as Reactor Coolant System pressure is greater than 
325 psig. 

 
B. Manually actuate RHR Pump suction swapover to the Containment Sump on low 

RWST level. 
 

C. Manually actuate Safety Injection and verify RHR Pumps start. 
 

D. Manually start the RHR Pumps.  
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because if Adverse Containment conditions did not exist it would be the correct 

answer.  
B. Incorrect. Plausible because manual RHR Pump start is required but swap-over is automatic 

based on the actions taken to reset the swap-over logic when RHR was secured. 
C. Incorrect. Plausible because SI initiation would start the RHR Pumps but it would also do other 

unnecessary actuations. 
D. Correct. With Containment pressure greater than 6 psig, Adverse Containment parameters must 

be implemented. In this case, when RCS pressure drops below 425 psig the RHR pumps must be 
manually restarted. 
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Technical Reference(s) EOP-1.0A, Attachment 1.A, Foldout Page 
 EOP-1.0A, Step 8 
 OP.51.SYS.SI1.LN, Page 40 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.SI1.OB29 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken, both initial and subsequent, for: 

• EOP-1.0, Loss of Reactor or Secondary Coolant 
 

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 
 55.43  
 

Comments / Reference: From EOP-1.0A, Attachment 1.A, Foldout Page Revision # 8 
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Comments / Reference: From EOP-1.0A, Step 8 Revision # 8 
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Comments / Reference: From OP.51.SYS.SI1.LN, Page 40 Revision # 03/31/00 

RHR Auto Switchover Signal 
The RHR Auto Switchover signal is generated by the Solid State Protection System when 2 of 4 RWST 
level channels are ≤ 33% coincident with a Safety Injection signal. 

RHR Auto Switchover Signal 
2/4 RWST Level ≤33% AND 
Safety Injection signal 

These signals cause Containment Sump to RHR Pump Suction Isolation Valves (u-8811A & B) to 
open. Other Main Control Board indications for this actuation are the "RWST 2 OF 4 LVL LO-LO" 
alarm on u-ALB-4B, and a blue actuation light for each train on CB-04, labeled "RHR AUTO SWOVR 
RESET PERM." 

RHR Auto Switchover Actuation 
Containment Sump to RHR Pump Suction Isol Valves u-8811A & B open 
"RWST 2 OF 4 LVL LO-LO" alarm on u-ALB-4B 
"RHR AUTO SWOVR RESET PERM" u-8811A & B blue lights lit (u-CB-04) 

The purpose of this actuation is to supply a source of suction water to the RHR Pumps before the 
RWST is depleted. The actuation must take place with enough water left in the RWST to allow the 
operators to perform the numerous manual operations required to transfer ECCS and Containment 
Spray to long-term recirculation, without requiring the emergency pumps to be stopped during a worst-
case LOCA. The actuation setpoint is also low enough to allow the Emergency Core Cooling System to 
operate for at least 10 minutes before operator action is required to complete the transfer. 

RHR Auto Switchover is reset using pushbuttons 1/u-RWSTA & 1/u-RWSTB on u-CB-04 labeled 
"RHR AUTO SWOVR RESET." This manual reset feature is provided to allow RHR Auto Switchover 
actuation after the Safety Injection signal has been reset. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 059 AA1.02 
 Importance Rating 3.3   
 
Accidental Liquid Radwaste Release: Ability to operate and/or monitor the following as they apply to the Accidental Liquid 
Radwaste Release: ARM system 
Proposed Question: Common 57 
 
Given the following condition: 
 

• PC-11, Digital Radiation Monitoring System is alarming and the display for 1-RE-5100, 
Turbine Building Sump 1-02 Radiation Detector is RED. 

 
Which ONE (1) of the following describes the alarm on 1-RE-5100, Turbine Building Sump 
1-02 Radiation Detector and the automatic action that should occur? 
 
1-RE-5100, Turbine Building Sump 1-02 Radiation Detector... 
 

A. has an OPERATE FAILURE alarm and Turbine Building drains have shifted to the 
Co-Current Waste System. 

 
B. has an OPERATE FAILURE alarm and Turbine Building drains have shifted to the 

Low Volume Waste Pond. 
 

C. is in HIGH alarm and Turbine Building drains have shifted to the Co-Current Waste 
System. 

 
D. is in HIGH alarm and Turbine Building drains have shifted to the Low Volume 

Waste Pond. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because PC-11 can have an OPERATE FAILURE alarm with automatic 

actions but has a BLUE display.   
B. Incorrect. Plausible because PC-11 can have an OPERATE FAILURE alarm with automatic 

actions but has a BLUE display.   
C. Correct. Per the conditions listed, this is the action that occurs. 
D. Incorrect. Plausible because the RED display is for a HIGH alarm and the drains do shift but not to 

the Low Volume Waste Pond. 
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Technical Reference(s) OP51.SYS.RM1.LN, Page 39 
 SOP-706, Attachment 1 
 ABN-903, Step 2.3.4 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RM1.OB04 
 
 
 
OP51.SYS.RM1.OB07 

STATE the location (if applicable) of the following indications and controls, 
and DESCRIBE  how each is interpreted or used to predict, monitor, or 
control changes in the Digital Radiation Monitoring System: 

• Specific Monitor Displays 
 

LIST and EXPLAIN the Digital Radiation Monitoring System design 
features which provide for the trips, permissives, and interlocks associated 
with the following monitors: 

• Turbine Building Drains 
 

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 
 55.43  
 

Comments / Reference: From OP51.SYS.RM1.LN, Page 39 Revision # 08/30/04 

TURBINE BUILDING DRAINS 
This monitor is an online type process monitor.  The detector is mounted next to the piping in a 
shielded enclosure.  A high radiation alarm or an Operate Failure will cause the Turbine Building 
drains to divert from the Low Volume Waste Ponds to the Waste Holdup Tank.  There is no Control 
Room indication other than the PC-11 that the discharge path has changed.  A check source failure can 
also cause a changeover. 
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Comments / Reference: From SOP-706, Attachment 1 Revision # 7 
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Comments / Reference: From ABN-903, Step 2.3.4 Revision # 6 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # W/E15 EK3.2 
 Importance Rating 2.8   
 
Containment Flooding: Knowledge of the reasons for the following responses as they apply to the Containment Flooding: 
Normal, abnormal, and emergency procedures associated with Containment Flooding 
Proposed Question: Common 58  
 
FRZ-0.2A, Response to Containment Flooding directs that the Containment Sump be 
sampled for activity. Containment Sump level and sample results are then transmitted to Plant 
Staff.   
 
Receiving this information will allow a decision to be made on which ONE (1) of the following 
actions? 
 
Containment Sump level and sample result information will determine if... 
 

A. Containment Spray System may be secured. 
 

B. Containment Spray Additive Tank should be isolated. 
 

C. Component Cooling Water to Containment should be isolated. 
 

D. Containment Sump water may be transferred to tanks outside Containment. 
 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible if thought that the Containment Spray System was necessary for continued 

removal of iodine from the containment atmosphere. 
B. Incorrect. Plausible because the pH of the water is a concern with regards to removing iodine from 

the Containment atmosphere, however, flooding requires removal of water from Containment. 
C. Incorrect. Plausible because CCW piping could have been damaged during the event, however, 

this piping was isolated from inside and outside Containment upon a Containment Isolation Signal. 
D. Correct. Given the conditions listed in the Stem, this information is used to determine when and 

where water can be transferred outside of Containment. 
 

Technical Reference(s) FRZ-0.2, Step 3 
 FRZ-0.2, Attachment 2, Step 3 Bases 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO41.FRZ.XH5.OB01 

Given a major action step of FRZ-0.1A/B, FRZ-0.2A/B, or FRZ-0.3A/B, 
STATE the basis for the step. 
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Question Source: Bank # FRZ.XH5.OB401-3  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From FRZ-0.2, Steps 3 & 4 Revision # 8 
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Comments / Reference: From FRZ-0.2, Attachment 2, Step 3 Bases Revision # 8 

 
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 32 of 92 Rev. Final 

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # W/E16 G 2.4.9 
 Importance Rating 3.8   
 
High Containment Radiation: Emergency Procedures/Plan: Knowledge of low power/shutdown implications in accident (e.g., 
loss of coolant accident or loss of residual heat removal) mitigation strategies 
Proposed Question: Common 59 
 
Given the following conditions: 
 

• At 0427, Unit 1 was in MODE 4 with Pressurizer level at 25% prior to drain down for 
Nozzle Dam installation. 

• The core has NOT been offloaded. 
• At 0428, a loss of Reactor Coolant temperature control occurred with Train A Residual 

Heat Removal in service. 
• At 0429, ABN-104, Residual Heat Removal System Malfunction was entered.  
• At 0451, Reactor Coolant System pressure rose to 405 psig. 
• At 0452, Reactor Coolant System temperature rose to 362°F and continued to slowly 

rise. 
 

Which ONE (1) of the following mitigation actions should be given priority? 
 

A. Start Train B RHR Pump and place Train A RHR Pump in STANDBY. 
 

B. Verify Cold Leg Injection Valve 1-8809A, RHR TO CL 1 & 2 INJ ISOL VLV is 
OPEN. 
 

C. STOP Train A RHR Pump and isolate the RHR Suctions from the RCS Hot Legs, 
by closing 1/1-8701A, RHRP 1 HL RECIRC ISOL VLV and 1/1-8702A, RHRP 1 HL 
RECIRC ISOL VLV. 
 

D. Verify both RHR Suctions from the RCS Hot Leg for Train A RHR Pump, 1/1-
8701A, RHRP 1 HL RECIRC ISOL VLV and 1/1-8702A, RHRP 1 HL RECIRC ISOL 
VLV are OPEN. 

 
 

Proposed Answer: C 
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Explanation: 
A. Incorrect. Plausible if thought that starting the opposite train of RHR would improve the situation. 
B. Incorrect. Plausible because this action is required if RCS temperature does not exceed 350°F and 

pressure does not exceed 400 psig. See ABN-104 Steps 4.3.3 and 4.3.4. 
C. Correct. With RCS temperature greater than 350°F the RNO action of ABN-104, Step 4.3.3 

requires the stopping of all running RHR Pumps and the isolating RHR Suctions. 
D. Incorrect. Plausible because this action is required per ABN-104, Step 3.3.c for Erratic RHR Pump 

Parameters, however, the RHR pumps must be secured due to temperature and pressure 
restrictions. 

 
Technical Reference(s) ABN-104, Section 4.0 
 ABN-104, Step 3.3.c 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RH1.OB21 

ANALYZE the indications and DESCRIBE the mitigation strategy and 
major steps taken relative to the Residual Heat Removal System, both 
initial and subsequent, for: 

• ABN-104, Residual Heat Removal System Malfunction 
 

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 
 55.43  
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Comments / Reference: From ABN-104, Section 4.0 Revision # 8 
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Comments / Reference: From ABN-104, Section 4.0 Revision # 8 
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Comments / Reference: From ABN-104, Section 4.0 Revision # 8 
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Comments / Reference: From ABN-104, Step 3.3.c Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 024 G 2.1.23 
 Importance Rating 4.3   
 
Emergency Boration: Conduct of Operations: Ability to perform specific system and integrated plant procedures during all 
modes of plant operation 
Proposed Question: Common 60 
 
Given the following conditions: 
 

• Unit 2 is at 100% power.  
• Unit 1 is in MODE 6 with the Reactor Head removed and fuel in the core.  
• Refueling Cavity level was just raised using Residual Heat Removal Train A from the 

Refueling Water Storage Tank. 
• Residual Heat Removal Train A has been restored to standby.  
• Refueling Water Storage Tank level is 22% and there is 19% in Boric Acid Tank #1 and 

80% in Boric Acid Tank #2.  
• Boric Acid Transfer Pumps 1-01 and 1-02 are out-of-service for maintenance. 
• Centrifugal Charging Pumps 1-01 and 1-02 are available. 
• The gravity feed flowpath has been verified OPERABLE per OPT-202, Boration 

System Operability Verification. 
 
Which ONE (1) of the following statements describes the current status of Emergency 
Boration based on the conditions given above? 
 
Emergency Boration Flow path is... 
 

A. OPERABLE with RWST level greater than 20% needed for gravity feed. 
 

B. INOPERABLE because no adequate Unit 1 borated water source is available. 
 

C. OPERABLE with Boric Acid Storage Tank 1-01 greater than 10%. 
 

D. INOPERABLE with RWST level less than 55% needed for gravity feed. 
 

 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because an RWST level of 24% would be OPERABLE. See OPT-104A-1, 

Form 1. 
B. Correct. Given the conditions listed, there are no OPERABLE Unit 1 borated water sources. 
C. Incorrect. Plausible because 10% in the Boric Acid Tank would be acceptable if a Boric Acid 

Transfer Pump were available on Unit 1. Gravity flow requires 20% level. 
D. Incorrect. Plausible if thought that RWST level had to be greater than 55% to support gravity feed. 
 

Technical Reference(s) TRM, TRS 13.1.32 
 OPT-104A-1, Form 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CS2.OB07 
 
 
 
 
OP51.SYS.CS2.OB15 

Given specific plant conditions, DESCRIBE and EVALUATE the need for 
emergency boration to include: 

• Conditions that require emergency boration 
• Methods available (preferred and alternate) 
• Amount and flow rates available for each condition 

 

LIST and DESCRIBE the following Technical Specifications (i.e. LCOs, 
action statements and conditional surveillance requirements of one hour 
and less, if applicable) for the Reactor Makeup System: 

• Boration Injection System 
 

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 
 55.43  
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Comments / Reference: From Technical Requirements Manual TRS 13.1.32 Revision # 56 
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Comments / Reference: From OPT-104A-1, Form 1 Revision # 19 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 067 AK3.04 
 Importance Rating 3.3   
 
Plant Fire on Site: Knowledge of the reasons for the following responses as they apply to the Plant Fire on Site: Actions 
contained in EOP for plant fire on site 
Proposed Question: Common 61 
 
Given the following conditions with both Units in MODE 1 at 100% power: 
 

• A fire has occurred in one of the Control Room panels. 
• The Shift Manager has made the decision to evacuate the Control Room. 

 
Which ONE (1) of the following actions is to be performed prior to exiting the Control Room in 
accordance with ABN-803A, Response to a Fire in the Control Room or Cable Spreading 
Room? 
 

A. Position all feeder breakers for Safeguards Buses in PULL-OUT to prevent 
inadvertent breaker operation. 

 
B. Place LCV-112A, Volume Control Tank Inlet Valve Controller to DIVERT/HUT to 

minimize inventory loss. 
 

C. Depress Turbine Driven AFW Pump Trip & Throttle Valve TRIP pushbutton to 
prevent overfeeding when a Safeguards Bus is deenergized at the Hot Shutdown 
Panel. 

 
D. Place Pressurizer Spray Valves Controllers in CLOSE to prevent uncontrolled 

Reactor Coolant System depressurization. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because this action is performed on Safeguards Bus 1EA2 but only when the 

Hot Shutdown Panel is manned per Attachment 1. Inadvertent breaker operation is a concern 
during a fire; however, not until after the Hot Shutdown Panel is manned. 

B. Incorrect. Plausible because Letdown is isolated just after the TDAFW Pump is tripped, however, 
LCV-112A is not repositioned. Additionally, this action exacerbates rather than minimizes inventory 
loss. 

C. Correct. This is the next action performed after the Reactor and Turbine are manually tripped and 
prior to exiting the Control Room. Failure to perform this action could result in overfeeding of the 
Steam Generators when a Safeguards Bus is deenergized. 

D. Incorrect. Plausible because the fire could cause a hot short and open a Pressurizer Spray Valve, 
however, the RO trips the Reactor Coolant Pumps prior to exiting the Control Room. 
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Technical Reference(s) ABN-803A, Steps 2.3.4.c, 2.3.4.f, & 2.3.4.h 
 ABN-803A, Attachment 1, Step b.1) 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.FP1.OB10 

ANALYZE the indications and DESCRIBE the mitigation strategy for the 
following procedures:  

• ABN-803, Response to a Fire in the Control Room or Cable 
Spreading Room 

 

Question Source: Bank # ADM.FP1.OB10-1  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ABN-803A, Steps 2.3.4.c & 2.3.4.f Revision # 8 
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Comments / Reference: From ABN-803A, Attachment 1, Step b.1) Revision # 8 
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Comments / Reference: From ABN-803A, Step 2.3.4.h Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # W/E03 EK1.2 
 Importance Rating 3.6   
 
LOCA Cooldown-Depressurization: Knowledge of the operational implications of the following concepts as they apply to the 
LOCA Cooldown and Depressurization: Normal, abnormal, and emergency operating procedures associated with LOCA 
Cooldown and Depressurization 
Proposed Question: Common 62 
 
Given the following conditions on Unit 1: 
 

• A Small Break Loss of Coolant Accident has occurred and EOS-1.2A, Post LOCA 
Cooldown and Depressurization is in progress. 

• Reactor Coolant System pressure is 1500 psig. 
• All Reactor Coolant Pumps are running. 
• Pressurizer level is 5%. 
• Letdown is NOT in service. 
• The crew is ready to commence Step 14, Depressurize RCS to Refill PZR. 

 
Which ONE (1) of the following identifies the impact of performing this step? 
 

A. Safety Injection flow will increase. 
 

B. Auxiliary Spray differential temperature may be exceeded. 
 

C. Pressurizer Relief Tank pressure, level and temperature will increase.   
 

D. Voids in the Reactor Coolant System may collapse. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. With a Small Break LOCA in progress, depressurizing the RCS will cause SI flow to 

increase. 
B. Incorrect. Plausible because the RNO action uses Auxiliary Spray if no Reactor Coolant Pumps 

were running and it might be possible to exceed Auxiliary Spray line to Pressurizer ΔT. 
C. Incorrect. Plausible because the RNO action to perform this step includes opening the PORVs, 

however, this would only be done if normal or auxiliary spray flow were not available. 
D. Incorrect. Plausible if thought that void collapse would occur during depressurization. The Note 

prior to Step 14 warns the operator that the Pressurizer could refill quickly due to upper head 
voiding if the RCPs are not running. 

 

Technical Reference(s) EOS-1.2A, Step 14 
  

Attached w/ Revision # See 
Comments / Reference 
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Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC1.OB11 

STATE the physical connections and EVALUATE the cause-effect 
relationship between the Reactor Coolant System and the following 
systems, components or events: 

• Emergency Core Cooling System 
 

Question Source: Bank # EO1.XG3.OB400-1  
 Modified Bank #  (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 14 
 55.43  
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Comments / Reference: From EOS-1.2A, Step 14 Revision # 8 
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Comments / Reference: From EOS-1.2A, Step 14 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # W/E08 EA1.3 
 Importance Rating 3.6   
 
RCS Overcooling-PTS: Ability to operate and/or monitor the following as they apply to the Pressurized Thermal Shock: 
Desired operating results during abnormal and emergency situations 
Proposed Question: Common 63 
 
FRP-0.1A, Response to Imminent Pressurized Thermal Shock Condition directs the operator 
to check if ECCS can be terminated. 
 
Which ONE (1) of the following actions is correct with respect to this step? 
 

A. ECCS flow should not be terminated until adequate PRZR level is established to 
support restarting a RCP. 

 
B. Monitor CET temperature to determine if adequate RCS inventory exists such that 

core cooling is ensured. 
 

C. Emergency Core Cooling System flow must be terminated to stabilize RCS Hot Leg 
temperature. 

 
D. Subcooling and PRZR level must be closely monitored because Safety Injection 

termination criteria are more restrictive in this procedure. 
 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because starting an RCP could be a desired action, however, the concerns are 

adequate inventory and sub cooling. 
B. Correct. Core inventory and adequate subcooling are requirements that must be met prior to SI 

termination. 
C. Incorrect. Plausible because flow may need to be terminated, however, the reason is not that 

listed. 
D. Incorrect. Plausible because these are the two criteria that must be met for SI flow to be 

terminated, however, they are less restrictive than other Functional Recovery Procedures. 
 

Technical Reference(s) FRP-0.1A,  Attachment 4, Step 7 Bases 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO41.FRP.XH1.OB01 

Given a major action step of FRP-0.1A/B or FRP-0.2A/B, STATE the basis 
for the step. 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 52 of 92 Rev. Final 

 

Question Source: Bank # FRP.XH4.OB401-1  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From FRP-0.1A,  Attachment 4, Step 7 Bases Revision # 8 

 
 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 53 of 92 Rev. Final 

 
Comments / Reference: From FRP-0.1A,  Attachment 4, Step 7 Bases Revision # 8 
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Comments / Reference: From FRP-0.1A,  Attachment 4, Step 7 Bases Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # W/E06 & E07 EK2.2 
 Importance Rating 3.5   
 
Inadequate Core Cooling: Knowledge of the interrelations between the Saturated Core Cooling 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 the these systems to the operation of the facility 
Proposed Question: Common 64 
 
Which ONE (1) of the following identifies why Reactor Coolant Pump #4 is stopped if all other 
Reactor Coolant Pumps are running during a Degraded Core Cooling event? 
 
Reactor Coolant Pump #4... 
 

A. will not provide adequate RCS loop flow under these conditions. 
 

B. is more likely to be damaged under highly voided RCS conditions. 
 

C. provides the best Pressurizer spray flow in single pump operation. 
 

D. provides the best RCS loop flow in single pump operation. 
 
 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because two-phase flow could exist during Degraded Core Cooling conditions, 

however, the reason is to preserve Reactor Coolant Pump #4 for future use of Pressurizer Spray. 
B. Incorrect. Plausible because two-phase flow could create a condition where the RCP could be 

damaged due to not meeting NPSH requirements, however, Reactor Coolant Pump #4 is 
preserved for future Pressurizer Spray consideration. 

C. Correct. Reactor Coolant Pump #4 has the Pressurizer Spray Line and Surge Line connected on 
its respective Cold and Hot Legs allowing for the most effective spray flow. 

D. Incorrect. Plausible because each RCP will have different characteristics based on flow through its 
respective Steam Generator, however, the reason Reactor Coolant Pump #4 is used is based on 
Pressurizer Spray flow. 

 

Technical Reference(s) FRC-0.1A, Step 7 
 FRC-0.1A, Attachment 4, Step 7 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO21.ERG.FC1.OB02 

DESCRIBE reasons and methodology used with steps taken during  
FRC-0.1. 
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Question Source: Bank # SM3.XH4.OB104-2  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From FRC-0.1A, Step 7 Revision # 8 
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Comments / Reference: From FRC-0.1A, Attachment 4, Step 7 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 1   
 Group # 2   
 K/A # 036 AA1.04 
 Importance Rating 3.1   
 
Fuel Handling Accident: Ability to operate and/or monitor the following as they apply to the Fuel Handling Incidents: Fuel 
handling equipment during an incident 
Proposed Question: Common 65  
 
While performing as a team member for new fuel receipt, a new fuel assembly's cladding is 
damaged by the railing while being lowered into the new fuel inspection station.   
 
Which ONE (1) of the following describes the appropriate operator response per ABN-908, 
Fuel Handling Accident? 
 

A. Evacuate the area except for personnel needed to return the assembly to its 
shipping cask for inspection and return to the fuel vendor. 

 
B. Stop any further movement of that assembly and contact Core Performance 

Engineering to determine assembly disposition. 
 

C. Start additional Primary Plant Supply and Exhaust fans, raise the fuel assembly 
clear of railing, re-orient before lowering, and continue the new fuel inspection. 

 
D. Notify Radiation Protection of the incident, secure the fuel assembly to prevent 

further damage, and ensure personnel exit the adjacent area. 
 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because personnel should exit the adjacent area, however, returning the 

assembly to its shipping cask is not desired. 
B. Incorrect. Plausible because at some point Core Performance Engineering will have to inspect the 

assembly, however, the assembly must be secured to prevent further damage. 
C. Incorrect. Plausible if thought that scraping the cladding on the assembly is acceptable to continue 

with the inspection. Starting additional fans would be desired to filter the air. 
D. Correct. This is the correct set of actions per ABN-908. Radiation Protection is notified to ensure 

that no contamination has occurred even though this is a new fuel assembly. 
 

Technical Reference(s) ABN-908, Section 4.3 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.RFO.FH5.OB16 

Given a specific fuel handling accident, be able to OUTLINE the Initial 
Operator Actions per ABN-908. 

 

Question Source: Bank # RFO.SYE.OB404-3  
 Modified Bank #  (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, 12 
 55.43  
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Comments / Reference: From ABN-908, Section 4.3 Revision # 4 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 1   
 K/A # G 2.1.3 
 Importance Rating 3.7   
 
Conduct of Operations: Knowledge of shift or short-term relief turnover practices 
Proposed Question: Common 66 
 
Given the following conditions: 
 

• You are on watch in the Control Room as the BOP with both Units at 100% power.  
• Shifts are 12 hours long and all shifts are manned to the minimum composition of 

ODA-102, Conduct of Operations.  
• Your relief is not on site for Shift Turnover. 

 
Which ONE (1) of the following describes the procedural guidance in this situation? 
 
Shift composition may... 
 

A. NOT drop below the minimum unless an operator exceeds 12 hours on watch. 
Turnover your watch station to the on-coming RO and depart. 

 
B. NOT drop below the minimum as a result of an on-coming watch stander being 

absent. Remain on watch. 
 

C. be one less than the minimum for two hours while attempting to find a replacement. 
Turnover your watch station to the on-coming RO and attempt to contact a 
replacement. 

 
D. be one less than the minimum for two hours. Turnover your watch station to the on-

coming RO but remain on site in standby until a replacement is found. 
 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because 12 hours is the maximum shift time excluding turnover, however, 

because the oncoming shift member is late or absent the position should not be unmanned. 
B. Correct. Per the guidance in ODA-102, Item #13. 
C. Incorrect. Plausible because shift composition can be one less than minimum for two hours, 

however, this does not apply when an oncoming shift member is late or absent. 
D. Incorrect. Plausible because shift composition can be one less than minimum for two hours, 

however, this does not apply when an oncoming shift member is not yet present. 
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Technical Reference(s) ODA-102, Attachment 8A, Item #13 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA1.OB02 
 
 
LO21.RLS.SL1.OB17 

CONDUCT shift relief and turnover in accordance with station procedures; 
VERIFYING that an adequate number of qualified personnel are available 
for turnover and ENSURING that all personnel are properly relieved.  
 

RECOGNIZE the conditions under which the Operations crew may be less 
than the minimum requirement. 

 

Question Source: Bank # ADM.XA3.OB01-7  
 Modified Bank #  (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 
 55.43  
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Comments / Reference: From ODA-102, Attachment 8A Revision #  
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Comments / Reference: From ODA-102, Attachment 8A Revision # 24 
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Comments / Reference: From ODA-102, Attachment 8A Revision # 24 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 1   
 K/A # G 2.1.17 
 Importance Rating 3.9   
 
Conduct of Operations: Ability to make accurate, clear, and concise verbal reports 
Proposed Question: Common 67  
 
Which ONE (1) of the following conditions identifies how radio communication of breaker tag 
number 1EB2-1/5M/BKR should be performed? 
 

A. One E B Two Dash One Breaker Five Mike. 
 

B. One Edward Boy Two Dash One Breaker Five Mary. 
 

C. One Easy Boston Two Dash One Breaker Five Mary. 
 

D. One Echo Bravo Two Dash One Breaker Five Em. 
 
 

Proposed Answer: A 
 

Explanation:  
A. Correct. Consistent with the NATO phonetic alphabet used at CPNPP. 
B. Incorrect. Plausible because this is consistent with communications used by Police Departments. 
C. Incorrect. Plausible because this is consistent with communications used by Western Union. 
D. Incorrect. Plausible because most phonetic alphabet usage is correct with the exception of Mike. 
 

Technical Reference(s) NMG-114, Site Verbal Communication Guide
 NMG-114, Attachment 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA1.OB07 
 
 
OPD1.ADM.XAD.OB07 

OPERATE the plant under the guidance of the appropriate administrative 
procedures; CONDUCTING routine watchstanding evolutions and 
MAINTAINING system status and plant configuration control. 
 

Given that a system is being returned to service following maintenance, 
DESCRIBE the required actions when performing a breaker (electrical) 
Lineup and an Independent Verification of the Lineup in accordance with 
STA-694, OWI-208 and the appropriate System Operating Procedures. 

 

Question Source: Bank # ADM.XAD.OB900-1  
 Modified Bank #  (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 
 55.43  
 

Comments / Reference: From NMG-114, Site Verbal Communication Guide Revision # 07/18/07 

 
Comments / Reference: From NMG-114, Attachment 1 Revision # 07/18/07 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 2   
 K/A # G 2.2.1 
 Importance Rating 4.5   
 
Equipment Control: Ability to perform pre-startup procedures for the facility, including operating those controls associated 
with plant and equipment that could affect reactivity 
Proposed Question: Common 68  
 
Given the following conditions with a Reactor Startup is in progress at EOL: 
 

• Control Rods are in MANUAL. 
• Reactor Power is 5%. 
• Intermediate Range startup rate is 0 DPM. 
• Steam Dump System is in the STEAM PRESSURE mode. 
• PK-507, Steam Dump Pressure Controller is in AUTO with a setting of 6.86. 

 
Which ONE (1) of the following would occur if PK-507, Steam Dump Pressure Controller 
potentiometer setting were to be changed to 7.20? 
 
Tavg would __________ and Reactor power would __________. 
 

A. decrease;  increase 
 

B. increase;  decrease 
 

C. increase;  increase 
 

D. decrease;  decrease 
 
 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible if thought that raising the potentiometer setpoint of the Steam Dump Pressure 

Controller would cause controlling steam pressure to lower. This would open the Steam Dump 
Valves and cause power increase. 

B. Correct. Placing the Steam Dump Pressure Controller at a potentiometer setting of 7.02 would 
raise the controlling pressure in the Steam Generators (>1092 psig which corresponds to a 
potentiometer setting of 6.86; see REMARKS section of TDM graph) and hence, raise Tavg. With 
the core at end-of-life conditions and above the point of adding heat, negative reactivity is inserted 
and power will decrease. 

C. Incorrect. Plausible because raising the potentiometer setpoint will cause Tavg to increase. If the 
core were at BOC conditions, positive reactivity would be inserted and power would increase. 

D. Incorrect. Plausible if thought that raising the potentiometer setpoint of the Steam Dump Pressure 
Controller would cause controlling steam pressure to lower. If the core were at BOC conditions, 
negative reactivity would be inserted and power would decrease. 

 

Technical Reference(s) OP51.SYS.SD1.LN, Page 14 & 18 
 Technical Data Manual Figure for 1-PK-507 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.SD1.OB07 

STATE the location (if applicable) of the following indications and controls, 
and DESCRIBE how each is interpreted or used to predict, monitor, or 
control changes in the Steam Dump System: 

• Steam Dump Controllers, Setpoint Adjustment, and Demand 
indication 

 

Question Source: Bank # SYS.SD1.OB12-9  
 Modified Bank #  (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 1, 5, 7 
 55.43  
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Comments / Reference: From OP51.SYS.SD1.LN, Page 14 Revision # 10/16/02  

STEAM DUMP PRESSURE CONTROLLER (U-PK-507) 
The Steam Dump Pressure Controller is a Westinghouse type M/A Station. The station is equipped 
with a ten-turn potentiometer which is used to adjust the automatic set point at which the Steam Dump 
System maintains SG pressure. The station also contains four pushbuttons. The bottom push-button 
(amber) is used to transfer the M/A Station to manual control. The next to the bottom button (green) is 
used to manually reduce the demand signal sent to the Steam Dump Valve I/P converter. The third 
button up (red) is used to manually increase the demand signal sent to the Steam Dump I/P converter. 
The top button (white) is used to transfer the M/A Station to its automatic control which uses the 
setting of the ten-turn potentiometer as a reference point for SG pressure. 

Comments / Reference: From OP51.SYS.SD1.LN, Page 18 Revision # 10/16/02  

During a unit startup, the Steam Dump System is placed into operation when RCS reaches 
approximately 330°F. When placed in operation, the Steam Dump Mode Selector Switch is in the 
"STEAM PRESSURE" position and the M/A Station is operated in its Manual mode. The operator 
manually positions the three cool down valves to maintain Reactor Coolant System temperature or 
control the rate of change of temperature. The system remains in this condition until RCS temperature 
has reached 557°F. At this temperature the heat up is stopped and the M/A Station is adjusted to 
maintain steam pressure in the SG's at 1092 psig. This SG pressure corresponds to a RCS temperature 
of 557°F. 
The M/A Station is adjusted to maintain steam pressure by adjusting the potentiometer set point and 
placing the controller in its automatic mode. The Steam Dump System will continue to operate in this 
manner until a secondary plant startup is commenced. 
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Comments / Reference: From Technical Data Manual Figure for 1-PK-507 Revision # 5 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 2   
 K/A # G 2.2.40 
 Importance Rating 3.4   
 
Equipment Control: Ability to apply Technical Specifications for a system 
Proposed Question: Common 69 
 
During MODE 2 operations, which ONE (1) of the following equipment out-of-service 
configurations on Emergency Core Cooling System equipment would result in entry into 
Technical Specification Limiting Condition for Operation, 3.0.3? 
 

A. Train A Centrifugal Charging Pump and Train B Residual Heat Removal Pump. 
 

B. Train A Safety Injection Pump and Train B Safety Injection Pump. 
 

C. Train A Centrifugal Charging Pump and Train B Safety Injection Pump. 
 

D. Train A Centrifugal Charging Pump and Train A Safety Injection Pump. 
 
 

Proposed Answer: B   
 

Explanation: 
A. Incorrect. Plausible because a CCP in one Train and RHR Pump in the other Train are 

INOPERABLE, however, this condition does not require LCO 3.0.3 entry. 
B. Correct. With both Safety Injection Pumps out of service 2 Train OPERABILITY is not met per the 

LCO. 
C. Incorrect. Plausible because a CCP in one Train and a SIP in the other Train are INOPERABLE, 

however, this condition does not require LCO 3.0.3 entry. 
D. Incorrect. Plausible because a CCP and a SIP are INOPERABLE in the same Train, however, this 

condition does not require LCO 3.0.3 entry. 
 

Technical Reference(s) Tech Spec LCO 3.5.2 
 Tech Spec LCO 3.0.3 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO21.RLS.SL1.OB12 

Given a Technical Specification or a Technical Specification situation, 
DIAGNOSE the situation and APPLY the LCO and SR Applicability of 
Section 3.0 to DETERMINE all corrective actions. 

 

Question Source: Bank # RLS.SL1.OB08-18  
 Modified Bank #  (Note changes or attach parent) 
 New   
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Question History: Last NRC Exam  
 

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

10 CFR Part 55 Content: 55.41 10 
 55.43  
 

Comments / Reference: From Tech Spec LCO 3.5.2 Amendment # 64 
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Comments / Reference: From Tech Spec LCO 3.0.3 Amendment # 64 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 3   
 K/A # G 2.3.7 
 Importance Rating 3.5   
 
Radiation Control: Ability to comply with radiation work permit requirements during normal or abnormal conditions 
Proposed Question: Common 70  
 
Which ONE (1) of the following would meet the minimum requirement for entry into a High 
Radiation Area (dose rates do not exceed 1.0 REM/hour at 30 centimeters) per Technical 
Specifications, Section 5.7, High Radiation Area? 
 
Individual is entered on a valid Radiation Work Permit and... 
 

A. has a monitoring device which continuously displays area radiation dose rate. 
 

B. is continuously under the surveillance of a Radiation Protection Technician 
equipped with a self-reading dosimeter. 

 
C. is accompanied by a Radiation Protection Technician with a neutron radiation 

monitoring instrument. 
 

D. has a monitoring device which updates individual dose record program. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. Per Technical Specification Section 5.7, this is one of the requirements to enter a High 

Radiation Area. 
B. Incorrect. Plausible because a Radiation Protection Technician can monitor an individual in a High 

Radiation Area, however, the RP Tech must have a monitoring device that continuously displays 
area dose rate and the individual must be wearing a self-reading dosimeter. 

C. Incorrect. Plausible because a Radiation Protection Technician can monitor individuals in a High 
Radiation Area, however, additional requirements and monitoring instruments are needed. 

D. Incorrect. Plausible because dose is continuously being updated, however, the individual may not 
be aware of the cumulative dose received. 

 

Technical Reference(s) Technical Specification Section 5.7 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP11.GFE.RR4.OB106 

 
STATE the requirements for access into a high radiation area. 

 



ES-401 CPNPP March 2009 NRC RO Written Exam Worksheet Form ES-401-5 
 

 Page 78 of 92 Rev. Final 

 
Question Source: Bank # RLS.SL5.OB107-3  
 Modified Bank #  (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 12 
 55.43  
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Comments / Reference: From Technical Specification Section 5.7 Amendment # 144 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 3   
 K/A # G 2.3.14 
 Importance Rating 3.4   
 
Radiation Control: Knowledge of radiation or contamination hazards that may arise during normal, abnormal, or emergency 
conditions or activities 
Proposed Question: Common 71  
 
Which ONE (1) of the following identifies how Fuel Handling Tools and equipment that have 
contacted Refueling Cavity Water must be handled per RFO-302, Handling of Fuel 
Assemblies? 
 
Fuel Handling Tools must... 
 

A. remain wetted or be re-lubricated prior to their next usage. 
 

B. be flushed with demineralized water to remove boric acid before their next usage. 
 

C. be flushed with demineralized water to remove radioactive contamination before 
touching. 

 
D. be considered radioactively contaminated and not be touched without protective 

clothing. 
 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because this action is desirable during use, however, not for long-term 

storage. 
B. Incorrect. Plausible because the removal of boric acid would be considered desirable if the tool 

were allowed to air dry, however, it is the radioactive contamination that must be considered. 
C. Incorrect. Plausible because this is a good operating practice, however, it does not preclude the 

use of protective clothing. 
D. Correct. Per RFO-302, Precautions for Fuel Assembly Handling. 
 

Technical Reference(s) RFO-302, Step 6.2.1 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.RFO.FH2.OB107 

IDENTIFY when the Fuel Handling tools and equipment must be 
considered contaminated. 
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Question Source: Bank # RFO.FH5.OB100-5  
 Modified Bank #  (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 12 
 55.43  
 

Comments / Reference: From RFO-302, Step 6.2.1 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 3   
 K/A # G 2.3.13 
 Importance Rating 3.4   
 
Radiation control: Knowledge of radiological safety procedures pertaining to licensed operator duties, such as response to 
radiation monitor alarms, containment entry requirements, fuel handling responsibilities, access to locked high radiation 
areas, aligning filters, etc 
Proposed Question: Common 72  
 
Given the following condition with a Refueling in progress: 
 

• Maintenance Services has requested entry into the Incore Instrumentation Room, 
Elev. 832’ to clean up debris around the Seal Table. 

 
Which ONE (1) of the following identifies the condition that must be met prior to allowing 
access per STA-620, Containment Entry? 
 
The Incore Detectors... 
 

A. should be stored and tagged out-of-service. 
 

B. must NOT be inserted in the core. 
 

C. must be continuously monitored at the Seal Table. 
 

D. Drive System must NOT be disconnected. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. Per STA-620 the Incore Detectors System should be stored and tagged out of service to 

prevent possible movement and radiation overexposure of personnel. 
B. Incorrect. Plausible if thought that storing the Incore Detectors in this location provides a hazard to 

individuals in the room, however, this is a desirable location. 
C. Incorrect. Plausible because the Seal Table is one of the locations where movement of the Incore 

Detectors could take place, however, the system is tagged out to prevent inadvertent movement. 
D. Incorrect. Plausible if thought that disconnecting the drive system could allow inadvertent 

movement of the Incore Detectors, however, it is the tagout that ultimately protects personnel. 
 

Technical Reference(s) STA-620, Step 6.1.3 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP21.ADM.XAE.OB29 

 
LIST the prerequisites that must be met prior to a containment entry. 

 

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 12 
 55.43  
 

Comments / Reference: From STA-620, Step 6.1.2 Revision # 12 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G 2.4.43 
 Importance Rating 73   
 
Emergency Procedures/Plan: Knowledge of emergency communications systems and techniques 
Proposed Question: Common 73  
 
Which ONE (1) of the following plant notification methods is used during a medical 
emergency involving a contaminated and injured mechanic? 
 

A. Sound the Site Radiation alarm for ~10 seconds. 
Press the ALL PAGE button on the Gaitronics and make the announcement. 
Sound the Site Radiation alarm again for ~10 seconds. 
Repeat the announcement. 

 
B. Sound the Site Yelp alarm for ~10 seconds. 

Press the ALL PAGE button on the Gaitronics and make the announcement. 
Sound the Site Yelp alarm again for ~10 seconds. 
Repeat the announcement. 

 
C. Sound the Site Radiation alarm for ~10 seconds. 

Press the ALL PAGE button on the Gaitronics and make the announcement. 
Repeat the announcement. 

 
D. Sound the Site Yelp alarm for ~10 seconds. 

Press the ALL PAGE button on the Gaitronics and make the announcement. 
Sound the Site Yelp alarm for ~10 seconds. 

 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because a contaminated injured person could be construed as a Site 

Radiation emergency. 
B. Correct. This is the correct sequence per the Operations Desktop Instruction. 
C. Incorrect. These actions do not meet the “shall perform” statement of the OPS Instruction. 
D. Incorrect. These actions do not meet the “shall perform” statement of the OPS Instruction in 

addition to the misconception of the contaminated injured person. 
 

Technical Reference(s) Shift Operations Desktop Instruction #002 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
ADM.XA1.OB21 

RESPOND to plant emergencies in accordance with station procedures, 
including deviation from Technical Specifications and normal recovery 
methods when required, and EVALUATE plant and personnel response to 
emergencies. 

 

Question Source: Bank # ADM.XA1.OB21-10  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

Question History: Last NRC Exam April 2007 NRC Exam 
 

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

10 CFR Part 55 Content: 55.41 10 
 55.43  
 

Comments / Reference: From Shift Operations Desktop Instruction #002 Revision # 2 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G 2.4.5 
 Importance Rating 3.7   
 
Emergency Procedures/Plan: Knowledge of the organization of the operating procedures network for normal, abnormal, and 
emergency evolutions 
Proposed Question: Common 74  
 
Which ONE (1) of the following procedure groups are the Optimal Recovery Guidelines at 
Comanche Peak? 
 

A. EOP, EOS, Status Trees. 
 

B. EOP, ECA, FRG. 
 

C. ECA, FRG, Status Trees. 
 

D. EOP, EOS, ECA. 
 
 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because EOP and EOS procedures are correct, however, the Status Trees are 

part of the Functional Recovery Guidelines. 
B. Incorrect. Plausible because EOP and ECA procedures are correct, however, the FRGs are part of 

the Functional Recovery Guidelines. 
C. Incorrect. Plausible because the ECA procedures is correct, however, the FRGs and Status Trees 

are part of the Functional Recovery Guidelines 
D. Correct. These are the three sets of procedures that make up the Optimal Recovery Guidelines. 
 

Technical Reference(s) LO21.ERG.XG1.LN, Page 12 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO21.ERG.XG1.OB04 

LIST and DIFFERENTIATE between the three types of Optimal Recovery 
Guidelines. 

 

Question Source: Bank # ERG.XG1.OB104-1  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

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 
 55.43  
 

Comments / Reference: From LO21.ERG.XG1.LN, Page 12 Revision # 03/02/06 

Optimal Recovery Guidelines (ORGs) 
In keeping with the primary emergency operations concept, the ORGs are designed to be entered upon 
determining that the reactor protection and/or safeguards limits have been exceeded.  These symptom-
based event-related recovery strategies guide the operator in recovering the plant to a stable condition 
from which any needed repairs can be made.  They provide guidance for diagnosis and recovery from a 
broad spectrum of predefined events found to be the significant risk contributors.  Since the events are 
predefined, extensive analysis and available industry experience are used to develop the ORGs. 

The events for which ORGs are provided were selected based on a probabilistic study of PWR plant 
accident initiators (i.e., loss of reactor coolant, loss of secondary coolant, steam generator tube rupture), 
and functional system failures.  A cutoff frequency of 10-8 occurrences per reactor-year is used to 
define those events considered to be significant risk contributors.  ORGs are provided for all events 
with frequencies greater than 10-8 per reactor-year.  

The ORG format presents technical guidance in a logical fashion which directs operator actions in 
response to symptoms present.  The format permits the strategies to be arranged in a network of 
interconnected guidelines.  Transitions between guidelines are provided by symptom-based instructions 
which direct the operator to the appropriate guideline and step.  Two features that enhance the 
symptom-based guidelines are the two column format and fold-out pages.  The two column format 
allows transitions at specific times, while the fold-out pages provide for them in a continuous manner. 

The guidelines are organized in four groups, or series, which are related to the four categories of 
emergency events discussed earlier. 
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Comments / Reference: From LO21.ERG.XG1.LN, Page 12 Revision # 03/02/06 

Category 0 is the Non-accident. This category includes the entry point to the ERGs following a reactor 
trip or safety injection actuation.  This series provides for verification of automatic actuations and 
diagnostics for both non-accident and accident events.  Guidance for non-accident events is provided, 
including response to reactor trip (with no SI), loss of all AC power and natural circulation cooldown.  
The other categories of emergency events are entered from this non-accident category. 

Category 1 is a Loss of Reactor Coolant. This series addressed symptoms associated with the loss of 
reactor coolant.  It includes guidance for cooldown and depressurization following a loss of reactor 
coolant, reduction and termination of safety injection, switchover to long term recirculation and loss of 
recirculation capability.  Basic recovery actions for a loss of secondary coolant are also directed from 
this series. 

Category 2 is a Loss of Secondary Coolant. This category addresses symptoms specifically associated 
with the loss of secondary coolant, including loss of secondary coolant from multiple steam generators.  
This category provides guidance for isolation of faulted steam generators. 

Category 3 is a Steam Generator Tube Rupture. This series covers response to symptoms associated 
with steam generator tube ruptures, including tube ruptures in multiple steam generators and tube 
ruptures in combination with loss of reactor or secondary coolant.  Guidance is included for cooldown 
and depressurization following steam generator tube ruptures, reduction and termination of safety 
injection and failure of pressurizer pressure control capability. 

The ORGs within each series of guidelines are subdivided into three different types: 

EOP guidelines (entry guidelines) 

EOS guidelines (sub-guidelines) 

ECA guidelines (emergency contingency actions) 

This organization results in an entry guideline for each series with associated sub-guidelines and 
emergency contingency action guidelines.  EOSs provide alternate recovery strategies within the event 
category.  ECAs supplement both the entry and sub-guidelines by providing guidance for low 
probability or unique events.  Use of ECAs allows these less probable events to be addressed without 
unduly complicating the EOP and EOS guidelines. 

CPSES Optimal Recovery Guidelines are identified in Table 1. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier # 3   
 Group # 4   
 K/A # G 2.4.31 
 Importance Rating 4.2   
 
Emergency Procedures/Plan: Knowledge of annunciator alarms, indications, or response procedures 
Proposed Question: Common 75  
 
Given the following conditions: 
 

• Unit 1 is operating at 100% power. 
• 1-ALB-05C-1.1, RV FLANGE LKOFF TEMP HI is alarming. 
• 1-TI-5400A, CNTMT AVE TEMP is indicating 95°F 
• 1-TI-401, RV FLANGE LKOFF TEMP is indicating 165°F. 
• Three (3) Containment Fan Coolers are in service. 

 
Which ONE (1) of the following actions should be performed? 
 

A. Make a Containment Entry to close 1RC-8069B, RV 1-01 HEAD INNER SL LKOFF 
ISOL VLV and open 1RC-8069A, RV 1-01 HEAD OUTER SL LKOFF ISOL VLV. 

 
B. Start an additional Containment Fan Cooler in accordance with SOP-801A, 

Containment Ventilation System. 
 

C. Open 1/1-8032, RV SEAL LKOFF VLV and perform OPT-303, Reactor Coolant 
System Water Inventory. 

 
D. Make a Containment Entry to close 1RC-8069A, RV 1-01 HEAD OUTER SL 

LKOFF ISOL VLV, and open 1RC-8069B, RV 1-01 HEAD INNER SL LKOFF ISOL 
VLV. 

 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. When conditions permit, Containment entry is made and the valve alignment listed 

performed. 
B. Incorrect. Plausible because this is the correct action if Containment average temperature is 

greater than or equal to 110°F. 
C. Incorrect. Plausible because OPT-303 should be performed to determine leak rate, however, 

1/1-8032 should be closed to isolate leakoff flow. 
D. Incorrect. Plausible because both of these valves must be manipulated, however, 1-RC-8069A, 

Reactor Vessel Outer Seal Leakoff Valve should be opened and 1-RC-8069B, Reactor Vessel 
Inner Seal Leakoff Valve should be closed. 
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Technical Reference(s) ALM-0053A, 1-ALB-5C-1.1   
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC2.OB03 

STATE the performance and design attributes of the following Reactor 
Vessel and Internals System components, flowpaths, and features: 

• Reactor Vessel Head 
• Penetrations and “O” Rings 

 
Question Source: Bank # SYS.RC2.OB11-1  
 Modified Bank #  (Note changes or attach parent) 
 New   
 

Question History: Last NRC Exam September 2005 NRC Exam 
 

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

10 CFR Part 55 Content: 55.41 10 
 55.43  
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Comments / Reference: From ALM-0053A, 1-ALB-5C-1.1   Revision # 6 

 
 
 



CPNPP Mar 2009 NRC Written Examination 
Senior Reactor Operator 

Answer Key 
 

1. C 26. C 51. B 76. C 
2. B 27. A 52. A 77. B 
3. A 28. A 53. D 78. A 
4. B 29. D 54. C 79. B 
5. A 30. A 55. C 80. B 
6. A 31. D 56. D 81. A 
7. B 32. A 57. C 82. B 
8. D 33. C 58. D 83. D 
9. C 34. B 59. C 84. C 
10. C 35. A 60. B 85. D 
11. B 36. D 61. C 86. C 
12. C 37. D 62. A 87. A 
13. D 38. C 63. B 88. B 
14. A 39. C 64. C 89. D 
15. C 40. B 65. D 90. C 
16. A 41. B 66. B 91. C 
17. D 42. A 67. A 92. A 
18. D 43. C 68. B 93. D 
19. B 44. C 69. B 94. B 
20. B 45. D 70. A 95. B 
21. D 46. B 71. D 96. A 
22. D 47. A 72. A 97. D 
23. A 48. A 73. B 98. A 
24. A 49. D 74. D 99. A 
25. B 50. C 75. A 100. B 
 
 
Exam Answer Breakdown: 
 

A. 28 
B. 26 
C. 23 
D. 23 

 - 1 - Rev Final 



ES-401 CPNPP March 2009 NRC SRO Written Exam Worksheet Form ES-401-5 
 

 Page 1 of 119 Rev. Final 

Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 026 G 2.4.41 
 Importance Rating   4.6 
 
Loss of Component Cooling Water: Emergency Procedures / Plan: Knowledge of the emergency action level thresholds and 
classifications 
Proposed Question: SRO 76  
 
Given the following conditions: 
 

• The Site has felt an Earthquake that resulted in the following: 
• Both Units tripped due to Loss of All Offsite Power. 
• Unit 2 has lost Train A Component Cooling Water due to a rupture. 
• Unit 1 has both Emergency Diesels running. 
• Unit 2 has the Train B Emergency Diesel running. 
• Both Units are implementing EOS-0.1, Reactor Trip Response and ABN-601, 

Response to a 138/345 KV System Malfunction. 
 
Which ONE (1) of the following describes the HIGHEST Emergency Plan Action Level that 
applies to this situation? 
 

A. NOTIFICATION OF UNUSUAL EVENT due to loss of all Preferred and Alternate 
Offsite Power to 1E Buses for >15 minutes. 

 
B. ALERT due to loss of all Preferred and Alternate Off-Site Power to 1E Buses for 

>15 minutes and failure to supply all 1E Buses from the Diesels on Unit 2. 
 

C. ALERT due to an Earthquake felt in the plant and detected by Seismic Instruments 
GREATER than OBE. 
 

D. SITE AREA EMERGENCY due to conditions existing which indicate actual failures 
of plant equipment needed to protect the public. 
 

 

Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because these conditions would require declaration at NOUE if a higher EAL 

did not exist. 
B. Incorrect. Plausible because these conditions would require declaration at NOUE but the failure to 

supply one Train from the EDG on Unit 2 does not escalate to a higher EAL. 
C. Correct. Earthquake on site with safety system damage is an ALERT. 
D. Incorrect. Plausible because it could be thought that Safety System failures have occurred to the 

extent that a Site Area Emergency exists, however, with one emergency train available on Unit 2, 
Design Basis Accident criteria have been met.  
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Technical Reference(s) EPP-201, Attachment 1, Charts 5, 8 & 9 
 EPP-201, Attachment 2 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: EPP-201, Attachment 1 and 2 
 

Learning Objective: 
EP21.AC1.AG1.OB09 

DESCRIBE the process for Emergency Action Classification and DISCUSS 
the use of the EPP-201 Emergency Action Classification Charts and Bases. 

 

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 
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Comments / Reference: From EPP-201, Attachment 1, Chart 8 Revision # 11 
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Comments / Reference: From EPP-201, Attachment 1, Chart 5 Revision # 11 
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Comments / Reference: From EPP-201, Attachment 1, Chart 9 Revision # 11 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 007 EA2.05 
 Importance Rating   3.9 
 
Reactor Trip-Stabilization-Recovery: Ability to determine and interpret the following as they apply to a reactor trip: Reactor 
trip first-out indication 
Proposed Question: SRO 77 
 
Given the following conditions: 
 

• Unit 1 is operating at 100% power with all systems aligned normally. The following 
alarm is received: 
• 1-ALB-6C-4.2, RX ≥ 48% PWR 1 OUT OF 4 RC LOOP FLO LO 

 
Which ONE (1) of the following describes the immediate response to this alarm? 
 

A. Enter ABN-713, RCS Loop Flow Instrument Malfunction, and verify the other 
channels on the associated loop are normal. 

 
B. Enter EOP-0.0A, Reactor Trip or Safety Injection, and verify the Reactor and 

Turbine are tripped. 
 

C. Enter ABN-101, Reactor Coolant Pump Trip/Malfunction, and verify RCPs in loops 
with Pressurizer Spray Valves, running. 
 

D. Enter ABN-101, Reactor Coolant Pump Trip/Malfunction, and verify at least one 
RCP running. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because SSPS uses a 2 out of 4 logic for Low Flow trip.  
B. Correct. Alarm Panel 1-ALB-6C is the First Out panel and alarming conditions are the result of a 

trip condition. Conditions for a trip on RCS Low Flow exist and EOP-0.0A, Reactor Trip or Safety 
Injection entry is required. 

C. Incorrect. Plausible because the operator could interpret this to be a problem with Pressurizer 
Spray flow.  

D. Incorrect. Plausible because the operator could interpret this annunciator improperly. 
 

Technical Reference(s) ALM-0063A, 1-ALB-6C-4.2 
 EOP-0.0A, Step 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
OP51.SYS.ES1.OB14 

For the Reactor Trip, Block, TSLBs and Permissive Status Indications, 
DESCRIBE the meaning of any given window. 

 

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 / Reference: From ALM-0063A, 1-ALB-6C-4.2 Revision # 5 
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Comments / Reference: From EOP-0.0A, Step 1 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 057 G 2.4.1 
 Importance Rating   4.8 
 
Loss of AC Instrument Bus: Emergency Procedures / Plan: Knowledge of EOP entry conditions and immediate action steps 
Proposed Question: SRO 78  
 
Given the following conditions: 
 

• Unit 1 is at 100% power and the following annunciator just alarmed. 
•  1-ALB-10B-4.14, 118 VAC INV IV1C3 TRBL 

• The BOP reports that Instrument Bus 1C3 has been lost. 
 
Which ONE (1) of the following best describes the actions that are required and why? 
 

A. Enter ABN-604, Loss of a Non-1E Instrument Bus. Direct a Turbine Runback and 
trip the Reactor if Steam Generator levels decrease uncontrollably.  
Loss of forward flow from the Heater Drains System has occurred. 

 
B. Enter ABN-604, Loss of a Non-1E Instrument Bus. Verify all Plant Computer CRT 

Screens performing normally and direct the NEO to shift the bus loads to the 
alternate source at Non-safeguards inverter IV1C3.  
Plant Computer FAILOVER has occurred. 
 

C. Enter ABN-603, Loss of a Protection or Instrument Bus. Place Rod Control in 
MANUAL and manually control Seal Injection, Letdown and Charging flows. 
Multiple primary instrument and control failures have occurred. 
 

D. Enter ABN-603, Loss of a Protection or Instrument Bus. Swap to Alternate Power, 
verify instrument indications, and refer to Technical Specifications for required 
actions.  
Loss of safety related indications with no automatic actions has occurred. 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. This is the correct procedure and actions to perform. 
B. Incorrect. Plausible because these are some of the symptoms and actions for a loss of Instrument 

Bus 1C5 or 1C6. 
C. Incorrect. Plausible because these are some of the symptoms and actions for a loss of Protection 

Bus 1PC1. 
D. Incorrect. Plausible because these are some of the symptoms and actions for a loss of Bus 1EC1. 
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Technical Reference(s) ABN-604, Step 3.3.1 & Section 4.0 
 ALM-0102A, 1-ALB-10B-4.14 
 OP51.SYS.AC3.LN, Page 44 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.AC3.OB13 

ANALYZE the indications and DESCRIBE the mitigation strategy and major 
steps taken, both initial and subsequent, for: 

• ABN-604, Loss of Non-1E Instrument Bus 
 

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 
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Comments / Reference: From ABN-604, Step 3.3.1 Revision # 4 
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Comments / Reference: From ABN-604, Section 4.0 Revision # 4 

 
Comments / Reference: From ALM-0102A, 1-ALB-10B-4.14 Revision # 10 
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Comments / Reference: From OP51.SYS.AC3.LN, Page 44 Revision # 12/15/03 

LOSS OF UC3 
Loss of uC3 causes a secondary transient that cannot be controlled at full power. Initially Steam 
Generator Blowdown isolates, the normal level control valves for feedwater heaters 1A & B, 2A & B, 
4A & B, 5A & B and 6A & B fail closed, and the alternate level control valves send heater drains to the 
Main Condenser. Heater Drain Tank level and Heater Drain Pump discharge flow decrease until the 
Main Feed Pumps trip on low suction pressure. The Main Feed Pump trip annunciators and runback will 
not actuate. The Steam Dumps are unavailable because C9 is lost. A manual trip will probably be 
required from high power levels. Following the trip, the Steam Generator Atmospheric Relief valves 
will control steam pressure and RCS temperature. Auxiliary Feedwater will respond normally and Safety 
Injection should not be necessary. Seismic Monitoring and Sequencer trouble alarms will also require 
operator attention.  ABN-604 directs a load reduction to 800 MWe. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # W/E04 EA2.1 
 Importance Rating   4.3 
 
LOCA Outside Containment: Ability to determine and interpret the following as they apply to the LOCA Outside Containment: 
Facility conditions and selection of appropriate procedures during abnormal and emergency operations 
Proposed Question: SRO 79  
 
Given the following conditions: 
 

• Unit 1 is in MODE 3 following a Reactor trip from 50% power. 
• Safety Injection has actuated due to low Pressurizer pressure.  
• Containment parameters are normal. 
• Safety Injection termination criteria cannot be met at this time. 
• Residual Heat Removal Area Radiation Monitor (RHR-122) is in RED alarm and rising. 
• Safeguards Building Ventilation Exhaust Monitor (SBV-287) is in RED alarm and rising. 
• The crew is performing EOP-0.0A, Reactor Trip or Safety Injection, diagnostics. 

 
Which ONE (1) of the following procedures should be performed? 
 

A. EOP-1.0A, Loss of Reactor or Secondary Coolant. 
 

B. ECA-1.2A, LOCA Outside Containment directly from EOP-0.0A. 
 

C. Remain in EOP-0.0A and complete all steps. 
 

D. ECA-1.1A, Loss of Emergency Coolant Recirculation. 
 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because it appears that a Loss of Reactor Coolant is occurring therefore a 

transition to EOP-1.0A seems appropriate, however, answers to the Action/Expected Response 
column of EOP-0.0A, Step 14 would all be YES and continuation in EOP-0.0A would be required. 

B. Correct. When an abnormal radiation level is sensed outside Containment a transition to ECA-1.2A 
is required. 

C. Incorrect. Plausible because conditions in the Stem do not immediately identify any reason to 
leave EOP-0.0A, however, at Step 19 a transition would be made because Safeguards Building 
radiation levels are rising. 

D. Incorrect. Plausible because there are indications of a LOCA Outside Containment which would 
inhibit coolant recirculation due to loss of inventory, however, this procedure is not entered from 
EOP-0.0A but rather ECA-1.2A when a LOCA Outside Containment cannot be isolated. 
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Technical Reference(s) ECA-1.2A, Entry Conditions C.1) 
 EOP-0.0A, Steps 14 & 19 
 ECA-1.1A, Symptoms or Entry Conditions 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.EO0.XG2.OB14

Given specific plant and/or monitoring equipment conditions, DESCRIBE the 
Senior Reactor Operator’s responsibilities in accordance with CPSES 
Administrative Guidelines. Discussion should include:  

• Selection of procedures and mitigation strategies based on 
system conditions, system parameters, and/or alarms. 

 

Question Source: Bank # SM1.XGH.OB03-1  
 Modified Bank #  (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 4, 5 
 

Comments / Reference: From ECA-1.2A, Entry Conditions C.1) Revision # 8 
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Comments / Reference: From EOP-0.0A, Step 19 Revision # 8 
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Comments / Reference: From ECA-1.1A, Symptoms or Entry Conditions Revision # 8 
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Comments / Reference: From EOP-0.0A, Step 14 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 008 G 2.1.23 
 Importance Rating   4.4 
 
Pressurizer Vapor Space Accident: Conduct of Operations: Ability to perform specific system and integrated plant procedures 
during all modes of plant operation 
Proposed Question: SRO 80  
 
Given the following conditions: 
 

• Unit 1 has experienced a Loss of Coolant Accident.  
• All required ESF actuations occurred as expected.  
• EOS-1.2A, Post LOCA Cooldown and Depressurization, is being implemented.  
• Current conditions are as follows: 

• Pressurizer pressure is 1050 psig and stable. 
• Pressurizer level is 55% and rising. 
• Reactor Vessel Level Indication is less than 11 inches above the Core Plate. 
• Highest Core Exit Thermocouples are 600°F. 

 
Which ONE (1) of the following identifies the highest priority Functional Recovery Guideline 
and action required? 
 

A. Enter FRP-0.2A, Response to Anticipated Pressurized Thermal Shock to establish 
inventory control by reducing ECCS flow. 

 
B. Enter FRC-0.3A, Response to Saturated Core Cooling to verify adequate ECCS 

flow and ensure Pressurizer vent paths are closed. 
 

C. Enter FRI-0.3A, Response to Voids in the Reactor Vessel and eliminate voids via 
operation of Reactor Head vents. 
 

D. Enter FRI-0.1A, Response to High Pressurizer Level, to regain inventory control via 
Charging and Letdown. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because the Pressurizer going solid can lead to a PTS concern. The actions to 

reduce ECCS flow are not in FRP-0.2A and would be inappropriate.  
B. Correct. Given the conditions listed, this is the correct Functional Response Procedure to enter. 
C. Incorrect. Plausible because voiding is indicated but not for the same reason that FRI-0.3A is 

combating. The first step has you return to the procedure in affect if ECCS is in service.  
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D. Incorrect. Plausible because Pressurizer level is high but it is due to excess inventory. The first 
step has you return to the procedure in affect if ECCS is in service. 

 

Technical Reference(s) FRC-0.3A, Steps 1 to 5 
 FRP-0.2A, Steps 2 and 5 
 FRI-0.3A, Step 1 
 FRI-0.1A, Step 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.EO0.XG2.OB14

Given specific plant and/or monitoring equipment conditions, DESCRIBE the 
Senior Reactor Operator’s responsibilities in accordance with CPSES 
Administrative Guidelines. Discussion should include: 

• Selection of procedures and mitigation strategies based on 
system conditions, system parameters, and/or alarms. 

 

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 
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Comments / Reference: From FRC-0.3A, Steps 1 to 5 Revision # 8 
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Comments / Reference: From FRP-0.2A, Steps 2 and 5 (Step 5 pasted in) Revision # 8 
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Comments / Reference: From FRI-0.3A, Step 1 Revision # 8 

 
Comments / Reference: From FRI-0.1A, Step 1 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   1 
 K/A # 062 AA2.03 
 Importance Rating   2.9 
 
Loss of Nuclear Service Water: Ability to determine and interpret the following as they apply to the Loss of Nuclear Service 
Water: The valve lineups necessary to restart the SWS while bypassing the portion of the system causing the abnormal 
condition 
Proposed Question: SRO 81 
 
Given the following condition: 
 

• Both Unit 1 and Unit 2 are in MODE 1 when Unit 2 Train A Station Service Water 
(SSW) System is declared INOPERABLE.  

 
Assuming no other Unit 1 and Unit 2 Limiting Conditions for Operations have been entered, 
which ONE (1) of the following LCOARs are applicable and where are the LCOARs 
maintained? 
 
An Active LCOAR for LCO 3.7.8 on Unit 2 is placed in the Unit 2 LCOAR Section of the 
Electronic LCOAR Program and... 
 

A. a Tracking LCOAR for LCO 3.7.8 on Unit 1 is placed in the Unit 1 Section of the 
Electronic LCOAR Program. 

 
B. an Active LCOAR for LCO 3.7.8 on Unit 1 is placed in the Unit 1 Section of the 

Electronic LCOAR Program. 
 

C. a Tracking LCOAR for LCO 3.7.8 on Unit 1 is placed in the Unit 2 Section of the 
Electronic LCOAR Program. 

 
D. an Active LCOAR for LCO 3.7.8 on Unit 1 is placed in the Unit 2 Section of the 

Electronic LCOAR Program. 
 
 

Proposed Answer: A 
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Explanation: 
A. Correct. A Tracking LCOAR for LCO 3.7.8 is initiated on Unit 1 and placed in a Unit 1 LCOAR 

Section of the Electronic LCOAR Program to ensure that any INOPERABILITY affecting Unit 1 
Station Service Water may be addressed by additional Technical Specification LCO Actions. 

B. Incorrect. Plausible because it could be thought that an Active LCOAR is required for Unit 1 
because an Active LCOAR is required for Unit 2, however, a Tracking LCOAR is required. 

C. Incorrect. Plausible because a Tracking LCOAR for Unit 1 is required, however, it must be 
maintained in the Unit 1 Section of the Electronic LCOAR Program. 

D. Incorrect. Plausible if thought that credit was not being taken for cross-connecting Unit Station 
Service Water Systems, however, this is identified in Technical Specification LCO 3.7.8, Condition 
A. 
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Technical Reference(s) ODA-308, Section 6.2 
 ODA-308, Definitions/Acronyms, Step 4.11 
 Tech Spec LCO 3.7.8, Condition A 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA5.OB12 

EVALUATE the different situations that an Active LCOAR, a Tracking 
LCOAR, Outage LCOAR would be used in. 

 

Question Source: Bank # ADM.XA5.OB13-1  
 Modified Bank #  (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 
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Comments / Reference: From ODA-308, Section 6.2 Revision # 12 
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Comments / Reference: From ODA-308, Section 6.2 Revision # 12 
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Comments / Reference: From ODA-308, Definitions/Acronyms, Step 4.11 Revision # 12 

 
Comments / Reference: From Tech Spec LCO 3.7.8, Condition A Amendment # 64 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 076 G 2.4.8 
 Importance Rating   4.5 
 
High Reactor Coolant Activity: Emergency Procedures / Plan: Knowledge of how abnormal operating procedures are used in 
conjunction with EOPs 
Proposed Question: SRO 82 
 
Given the following conditions: 
 

• Unit 2 has returned to 100% power after a plant trip two days ago.  
• Chemistry has just completed sampling the RCS for activity with the following results: 

• Dose equivalent I-131 is 65 µCi/gm. 
• Dose equivalent Xe-133 is 70 µCi/gm. 

 
Which ONE (1) of the following describes the required response to these sample results? 
 
The Technical Specification Limit on... 
 

A. Xe-133 has been exceeded, maximize RCS purification and go to MODE 3. 
 

B. I-131 has been exceeded, maximize RCS purification and go to MODE 3. 
 

C. Xe-133 has been exceeded. Restore Dose Equivalent Xe-133 to within limit in 7 
days. 
 

D. I-131 has been exceeded. Restore Dose Equivalent I-131 to within limit in 7 days. 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because the Xe-133 value is higher than normal and greater than the I-131 

limit, however, the action is for the I-131 limit of 60 µCi/gm. 
B. Correct. Tech Spec LCO 3.4.16 C applies if I-131 is >60 µCi/gm. 
C. Incorrect. Plausible because the Tech Spec ACTIONS are correct for an out-of-spec condition, 

however, Xe-133 activity does not exceed Tech Spec limits.  
D. Incorrect. Plausible because I-131 limits have been exceeded, however, the Tech Spec ACTIONS 

are incorrect. 
 

Technical Reference(s) Technical Specification LCO 3.4.16 
 ABN-102, Section 2.3 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
LO21.RLS.SL1.OB12 

Given a Technical Specification or a Technical Specification situation, 
DIAGNOSE the situation and APPLY the LCO and SR Applicability of Section 
3.0 to DETERMINE all corrective actions.   

 

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, 4 
 

Comments / Reference: From Technical Specification LCO 3.4.16 Amendment # 137 

 



ES-401 CPNPP March 2009 NRC SRO Written Exam Worksheet Form ES-401-5 
 

 Page 34 of 119 Rev. Final 
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Comments / Reference: From ABN-102, Section 2.3 Revision # 7 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # W/E08 EA 2.1 
 Importance Rating   4.2 
 
RCS Overcooling - PTS: Ability to determine and interpret the following as they apply to the Pressurized Thermal Shock: 
Facility conditions and selection of appropriate procedures during abnormal and emergency operations 
Proposed Question: SRO 83  
 
Given the following conditions on Unit 1: 
 

• RCS Tcold is 240°F and lowering slowly. 
• Reactor Coolant System pressure is 30 psig and lowering slowly. 
• Containment pressure is 30 psig and lowering slowly. 
• The Pressurizer is empty. 
• RVLIS indicates below 11 inches above the Core Plate. 
• Reactor Coolant System subcooling is 0°F. 
• All Engineered Safety Feature Actuations were as expected. 

 
Which ONE (1) of the following describes the challenge to Pressurized Thermal Shock and 
the actions that are required? 
 

A. ECCS flow has caused RCS cooldown to exceed the entry criteria for FRP-0.2A, 
Response to Anticipated Pressurized Thermal Shock Condition. Enter FRP-0.2A 
and reduce RCS cooldown by throttling ECCS flow. 

 
B. RCS pressure and temperature are to the right of the Limit A curve so no challenge 

exists to Pressurized Thermal Shock. Voids are indicated in the vessel and entry 
into FRI-0.3A, Response to voids in the Reactor Vessel should be entered to 
perform Reactor Head venting. 
 

C. RCS cooldown has exceeded the entry criteria for FRP-0.2A Response to 
Anticipated Pressurized Thermal Shock Condition. Enter FRP-0.2A and place Low 
Temperature Overpressure Protection in service. 
 

D. RCS cooldown has exceeded the entry criteria for FRP-0.1A, Response to 
Imminent Pressurized Thermal Shock Condition. Enter FRP-0.1A and verify RCS 
pressure is less than RHR Pump shutoff head.  
 

 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because ECCS flow has caused the cooldown but the criteria to reduce ECCS 

flow does not exist. 
B. Incorrect. Plausible because RCS pressure and temperature are to the right of the curve but that 

doesn’t mean a PTS challenge does not exist. FRI-0.3A does not take actions if ECCS is in 
service. 

C. Incorrect. Plausible because placing LTOP in service would be performed if ECCS was not 
required. 

D. Correct. An ORANGE PTS challenge exists but ECCS flow due to a Large Break LOCA is the 
cause and re-pressurizing is unlikely. The actions are to ensure the RHR Pumps are preserved. 

 

Technical Reference(s) FRP-0.1A, INTEGRITY CSFST 
 FRP-0.1A, Step 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.FRP.XH1.OB601 

Given specific parameters and conditions, ANALYZE indications to 
determine the nature and cause of a challenge to the Integrity Critical Safety 
Function in accordance with FRP-0.1 and FRP-0.2. 

 

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 
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Comments / Reference: From FRP-0.1A, INTEGRITY CSFST Revision # 8 
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Comments / Reference: From FRP-0.1A, Step 1  Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 003 AA2.03 
 Importance Rating   3.8 
 
Dropped Control Rod: Ability to determine and interpret the following as they apply to the Dropped Control Rod: Dropped rod, 
using in-core/ex-core instrumentation, in-core or loop temperature measurements 
Proposed Question: SRO 84 
 
Given the following conditions with a Unit Startup in progress: 
 

• Control Bank D is at 170 steps when the following annunciators are received: 
• 1-ALB-6D-3.5, DRPI ROD DEV. 
• 1-ALB-6D-3.7, ANY CONTROL ROD AT BOT. 

• Nuclear Instrumentation System indications are as follows: 
• NI-41 indicates 37% (Quadrant 4). 
• NI-42 indicates 36% (Quadrant 2). 
• NI-43 indicates 35% (Quadrant 1). 
• NI-44 indicates 36% (Quadrant 3). 

• No rod bottom lights are LIT.  
• Tave is not changing.   
• Axial Flux Distribution is in the target band.   
• Reactor power is stable.  
• Quadrant Power Tilt Ratio is within specification.   
• All Shutdown Group Rods are greater than 210 steps. 
• Digital Rod Position Indications (DRPI) are within ±12 steps of Group Demand position.

 

Which ONE (1) of the following has occurred and what action is required? 
 
Enter ABN-712, Rod Control System Malfunction, Section... 
 

A. 2.0, Abnormal Control Rod Response. 
The DRPI System is not consistent with other parameters present. 

 
B. 3.0, Dropped or Misaligned Rod in MODE 1 or 2. 

A dropped rod has occurred in Quadrant 1. 
 

C. 4.0, Digital Rod Position Indication Malfunction. 
The DRPI System is faulty. 

 
D. 7.0, Bank Demand Step Counter Malfunction. 

DRPI is greater than ± 8 steps of Group Demand position. 
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Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because one of the Rod Control System alarms is consistent with an Abnormal 

Control Rod Response, however, it is DRPI that has malfunctioned. 
B. Incorrect. Plausible because given the indications listed one might conclude that Quadrant 1 

power level was affected by a dropped rod, however, other indications such as Axial Flux 
Distribution and average temperature do not indicate this has occurred. 

C. Correct. Given the conditions listed a Digital Rod position indication malfunction exists. Actions 
must be taken to monitor Group Demand Position and DRPI once every 8 hours. 

D. Incorrect. Plausible if thought that Bank Demand Step Counters are not in agreement with DRPI, 
however, the tolerance is ± 12 steps not ± 8 steps. 

 

Technical Reference(s) ABN-712, Section 4.0 
 ABN-712, Section 2.0 
 ABN-712, Section 3.0 
 ABN-712, Section 7.0 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CR1.OB15 

ANALYZE the indications and DESCRIBE the mitigation strategy and major 
steps taken relative to the Rod Control System, both initial and subsequent, 
for: 

• ABN-712, Rod Control System Malfunction 
 

Question Source: Bank # S15.ROD.OB02-5  
 Modified Bank #  (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 2, 5 
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Comments / Reference: From ABN-712, Section 4.0 Revision # 10 

 
Comments / Reference: From ABN-712, Section 2.0 Revision # 10 
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Comments / Reference: From ABN-712, Section 3.0 Revision # 10 

 
Comments / Reference: From ABN-712, Section 7.0 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   1 
 Group #   2 
 K/A # 032 AA2.09 
 Importance Rating   2.9 
 
Loss of Source Range NI: Ability to determine and interpret the following as they apply to the Loss of Source Range Nuclear 
Instrumentation: Effect of improper HV setting 
Proposed Question: SRO 85 
 
Given the following conditions: 
 

• Unit 1 is in a Refueling outage with core re-load in progress.  
• 1-NI-50A-2, Gamma-Metrics Source Range Neutron Flux is out-of-service.  
• 1-NI-31B, Westinghouse Source Range Neutron Flux, has a lower voltage than  

1-NI-32-B, Westinghouse Source Range Neutron Flux. 
 

Which ONE (1) of the following describes the effect on 1-NI-31B due to the lower voltage and 
the applicable Technical Specification requirement if 1-NI-31B were declared out-of-service? 
 

A. With a lower voltage the count rate should be lower and be closer to going  
out-of-service.  
Technical Specifications require two (2) OPERABLE Channels and 1-NI-50B-2 and 
1-NI-32B are both available. 

 
B. With a lower voltage the count rate should be higher but there is no criterion for high 

counts.  
Technical Specifications require two (2) OPERABLE channels and with only one 
CORE ALTERATIONS must stop immediately. 

 
C. With a lower voltage the count rate should be higher but there is no criterion for high 

counts.  
Technical Specifications require two (2) OPERABLE Channels and 1-NI-50B-2 and 1-
NI-32B are both available. 

 
D. With a lower voltage the count rate should be lower and be closer to going  

out-of-service.  
Technical Specifications require two (2) OPERABLE Channels and with only one 
CORE ALTERATIONS must stop immediately. 
 

 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because when core offload or on load are not in progress this is the Channel 

Check for the Westinghouse SR channels, however, Technical Specifications are not being met. 
B. Incorrect. Plausible because when core offload or on load are not in progress this is the Channel 

Check for the Westinghouse SR channels. The Technical Specification ACTIONS are correct. 
C. Incorrect. Plausible because the shiftly Channel Check is correct for core reload, however, 

Technical Specifications are not being met. 
D. Correct. Channel Check is consistent with core configuration. As voltage drops, countrate would 

also. Credit can only be taken for matched pairs of channels; two Westinghouse or two Gamma-
metrics.  

 

Technical Reference(s) Tech Spec LCO 3.9.3 
 Tech Spec LCO 3.9.3 Bases 
 OPT-102A-6, Page 2 of 6 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.EC1.OB22 

EVALUATE the effect a loss of the Excore Instrumentation System has on 
the following: 

• Refueling operations 
 

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, 6 
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Comments / Reference: From Tech Spec LCO 3.9.3 Amendment #105 

 
Comments / Reference: From Tech Spec LCO 3.9.3 Bases Revision # 56 
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Comments / Reference: From OPT-102A-6, Page 2 of 6 Revision # 23 

 
 



ES-401 CPNPP March 2009 NRC SRO Written Exam Worksheet Form ES-401-5 
 

 Page 50 of 119 Rev. Final 

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 103 A2.03 
 Importance Rating   3.8 
 
Containment System: Ability to (a) predict the impacts of the following malfunctions or operations on the containment system; 
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Phase A and B isolation 
Proposed Question: SRO 86 
 
Given the following conditions with a Large Break Loss of Coolant Accident in progress on 
Unit 1: 
 

• Reactor Coolant System Cold Leg Temperature is 405°F and lowering. 
• Reactor Coolant System pressure is 260 psig and lowering. 
• Highest Core Exit Thermocouple is 410°F and lowering. 
• Containment pressure is 51 psig and slowly rising. 
• Steam Generator narrow range levels are:  

• #1 at 55% #2 at 45% #3 at 48% #4 at 47% 
• Total Auxiliary Feedwater flow is 380 gpm. 
• Pressurizer is empty. 
• RVLIS indicates 11 inches above the Core Plate. 

 

Which ONE (1) of the following identifies the greatest Critical Safety Function challenge and 
what action should be taken to mitigate the situation? 
 

A. 1.) INVENTORY Critical Safety Function is challenged due to the voiding indicated in 
 the Reactor Vessel. 
2.)  Enter FRI-0.3A, Response to Voids in the Reactor Vessel and perform 
 Reactor Head venting. 
 

B. 1.) HEAT REMOVAL Critical Safety Function is challenged due to less than 460 gpm 
 total feedwater flow. 
2.) Enter FRH-0.1A, Response to Loss of Secondary Heat Sink and raise AFW flow to 
 greater than 460 gpm. 

 
C. 1.) CONTAINMENT Critical Safety Function is challenged by high Containment 

 pressure. 
2.) Enter FRZ-0.1A, Response to High Containment Pressure, and ensure proper 
 Phase B isolation and Containment Spray alignment. 

  
D. 1.) INTEGRITY Critical Safety Function is challenged by the rapid cooldown. 

2.) Enter FRP-0.2A, Response to Anticipated Pressurized Thermal Shock Condition, 
 and place Low Temperature Overpressure Protection in service. 
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Proposed Answer: C 
 

Explanation: 
A. Incorrect. Plausible because voiding is indicated but entry criteria for FRI-0.3A is not met. 
B. Incorrect. Plausible because AFW flow is less than 460 gpm but is allowed if any Steam Generator 

level is >50% narrow range given Adverse Containment conditions. 
C. Correct. A Red Challenge exists based on Containment pressure. 
D. Incorrect. Plausible because an overcooling condition exists but this is a YELLOW condition that is 

expected for a Large Break LOCA. 
 

Technical Reference(s) FRZ-0.1A, CONTAINMENT CSFST 
 FRI-0.3A, INVENTORY CSFST 
 FRH-0.1A, HEAT SINK CSFST 
 FRP-0.2A, INTEGRITY CSFST 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.FRZ.XH5.OB602 
 
OPD1.FRZ.XH5.OB604 
 

Given specified Containment environmental parameters and conditions, 
ANALYZE indications to determine the nature and cause of a challenge to 
the Containment Integrity Critical Safety Function.  
 

Given specified Containment environmental conditions, EVALUATE and 
DIRECT operator actions to respond to hazards to plant personnel and 
public safety associated with challenges to the Containment Integrity 
Critical Safety Function. 

 

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 
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Comments / Reference: From FRZ-0.1A, CONTAINMENT CSFST Revision # 8 
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Comments / Reference: From FRI-0.3A, INVENTORY CSFST Revision # 8 
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Comments / Reference: From FRH-0.1A, HEAT SINK CSFST Revision # 8 
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Comments / Reference: From FRP-0.2A, INTEGRITY CSFST Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 061 A2.02 
 Importance Rating   3.6 
 
Emergency/Auxiliary Feedwater System: Ability to (a) predict the impacts of the following malfunctions or operations on the 
AFW; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those 
malfunctions or operations: Loss of air to steam supply valve 
Proposed Question: SRO 87 
Given the following condition on Unit 1: 
 

• Steam Generator #1 has just been isolated due to a tube rupture. 
 
Which ONE (1) of the following failures has an impact on the Steam Generator isolation and 
what action should be taken to mitigate the situation? 
 

A. 1.) Severed air line to 1-HV-2452-2, SG #1 TDAFWP Steam Supply Valve. 
2.)  Manually trip the TDAFW Pump. 

 
B. 1.) Solenoid power failure to HV-2325, SG #1 Atmospheric Relief Valve. 

2.) Swap solenoid power to the opposite train power. 
 

C. 1.) Severed air line to 1-HV-2397, #1 SG Blowdown Isolation Valve. 
2.) Close the associated downstream High Energy Line Break (HELB) Valve. 

  
D. 1.) Solenoid power failure to 1-HV-2409, MSL 1 MSIV Drip Pot Isolation Valve. 

2.) Locally isolate steam traps upstream of #1 Steam Generator MSIV. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. With a severed airline the valve will fail open and continue a release to atmosphere. 

EOP-3.0A directs the operator to trip the TDAFW Pump. 
B. Incorrect. Plausible because knowledge of failure mode is required and alternate solenoid power 

exists, however, because the valve fails closed Steam Generator isolation is not impacted. 
C. Incorrect. Plausible because knowledge of failure mode is required and HELB Valves are 

available, however, because the valve fails closed Steam Generator isolation is not impacted. 
D. Incorrect. Plausible because knowledge of failure mode is required and actions are correct for 

failure to be able to close, however, because the valve fails closed Steam Generator isolation is 
not impacted. 

 

Technical Reference(s) EOP-3.0A, Step 3.d, RNO Action 
 OP51.SYS.MR1.LM, Pages 32, 48 & 52 
 OP51.SYS.SB1.LN, Page 15 

Attached w/ Revision # See 
Comments / Reference 

 



ES-401 CPNPP March 2009 NRC SRO Written Exam Worksheet Form ES-401-5 
 

 Page 59 of 119 Rev. Final 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.EO3.XG5.OB21 
 
 
 
OP51.SYS.AF1.OB010 

Given specific plant and/or monitoring equipment conditions, DESCRIBE 
management expectations regarding: 

• Selection of proper procedures and mitigation strategies based on 
monitoring equipment trends, previous conditions, and/or alarms. 

 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the Auxiliary Feedwater System and the following 
systems, components or events: 

• Steam Generators 
 

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 
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Comments / Reference: From EOP-3.0A, Step 3.d, RNO Action Revision # 8 
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Comments / Reference: From OP51.SYS.MR1.LM, Page 32 Revision # 03/31/08 

Turbine Driven Auxiliary Feedwater Pump Steam Supply (Figure 5) 
Tapping off before the SG 1 and SG 4 MSIVs, redundant 4 inch TDAFWP steam supply lines and air 
operated valves ensure a diverse source of steam is always available to operate the TDAFWP.  Each 
line also has a stop check valve, downstream of the TDAFWP steam supply valve, to prevent reverse 
flow from feeding a Main Steam line break. 

TDAFWP steam supply valves u-HV-2452-1 (Train “A” – SG 4) and u-HV-2452-2 (Train “B” – SG 1) 
are operated from the Control Room at CB-09.  These valves are normally closed during plant 
operation.  They are held closed by instrument air and are provided with backup Safety Class 3 air 
accumulators since they are required to be remotely operated following a safe shutdown earthquake 
coincident with a loss of offsite power.   

Upon a loss of power to the solenoids or a loss of air will cause the TDAFWP steam supply valves to 
open.  This is because spring pressure will “fail” the valve in the “safe” direction thereby ensuring 
steam is available to operate the TDAFWP.   

Comments / Reference: From OP51.SYS.MR1.LM, Page 48 Revision # 03/31/08 

Atmospheric Relief Valve Control (Figure 12)  
PV-2325/2326/2327/2328 are modulating, air operated, relief valves which are automatically controlled 
by a pressure transmitter on each Main Steam line.  Each relief valve has an M/A station on CB-08 for 
remote manual operation and for adjustment of the setpoint pressure.  Each atmospheric relief valve 
has open/close indicating lights on the vertical section of CB-07. Normal setpoint pressure is 1125 
psig.  The relief valves fail closed on a loss of air supply to the actuator and upon loss of electrical 
power. 

Comments / Reference: From OP51.SYS.MR1.LM, Page 52 Revision # 03/31/08 

Main Steam Line Drain Control (upstream MSIV)  
One drain pot is located upstream of each MSIV.  Moisture that accumulates in the pot passes through 
an isolation valve, a drain orifice, drain valve, and then to the main condenser. 

The isolation valve is air operated and is interlocked with the MSIVs.  Each isolation valve is operated 
from its own handswitch on CB-08, HS-2409 / 2410 / 2411 / 2412.  Each handswitch is CLOSE / 
AUTO / OPEN, spring return to AUTO, with green / red position indicating lights.  The isolation valves 
fail closed on a loss of air or electrical power.  These valves close when the associated MSIV is closed 
from the MSIV handswitch, and on a Main Steam Isolation signal.  These isolation valves also have 
indication on MLB-4A1 and 4B1 (2 each). 

The air operated drain valves fail open and can be manually opened from momentary pushbuttons on 
CB-08, HS-2371 / 2372 / 2373 / 2374.  Normally, the drain valves open automatically on a high level in 
the drain pot, and close when the high level clears.  A high high level in the drain pot will give a white 
indicating light on CB-08, and alarm on ALB-7A. 

Comments / Reference: From OP51.SYS.SB1.LN, Page 15 Revision # 12/08/08 

The SG Blowdown Isolation Valves are opened by energizing two 125 VDC solenoids. Once the 
solenoids are energized, air is ported to the diaphragm of the valve actuator causing the valve to move 
to its open position. The solenoids are arranged in a series manner in the air supply piping. Taking the 
handswitch to the "OPEN" position "sets" the retentive memory logic which energizes the two 
solenoids. Releasing the valve handswitch allows the handswitch to spring return to its "AUTO" 
position. The solenoids remain energized as long as none of its automatic closure signals are present. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 010 G 2.2.44 
 Importance Rating   4.4 
 
Pressurizer Pressure Control System: Equipment Control: Ability to interpret control room indications to verify the status and 
operation of a system, and understand how operator actions and directives affect plant and system conditions 
Proposed Question: SRO 88 
 
Given the following conditions with Unit 1 is at 100% power: 
 

• Pressurizer Pressure Controller, PS-455F, is selected to Channel 455 / 458. 
• Pressurizer Pressure Recorder is selected to Channel 457 when the following 

indications are observed: 
• PORV 456 indicates open. 
• Pressurizer Spray Valves are closed. 

• The following annunciators are lit: 
• 1-ALB-5B-3.1, PRZR PORV OUT TEMP HI 
• 1-ALB-5B-2.3, PRT TEMP HI 
• 1-ALB-5B-3.3, PRT PRESS HI 
• 1-ALB-5C-2.1, PRZR PRESS HI 
• 1-ALB-5C-3.1, PRZR 1 OF 4 PRESS HI 
• 1-ALB-5C-1.4, PORV 455A/456 NOT CLOSE 

 
Which ONE (1) of the following describes the condition causing the alarms and the required 
actions to take? 
 

A. Pressure Channel 456 has failed high.  
Enter EOP-0.0A, Reactor Trip or Safety Injection and close the PORV Block Valve 
for PCV-456. 

 
B. Pressure Channel 458 has failed high.  

Enter ABN-705, Pressurizer Pressure Malfunction and ensure RCS pressure is less 
than 2335 psig and then close PORV 456. 
 

C. Pressure Channel 455 has failed high.  
Enter EOP-0.0A, Reactor Trip or Safety Injection and ensure RCS pressure is less 
than 2335 psig and then close PORV 456. 

 
D. Pressure Channel 457 has failed high.  

Enter ABN-705, Pressurizer Pressure Malfunction and close the PORV Block Valve 
for PCV-456. 
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Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because this RNO Action would be correct if the PORV did not close, however, 

the Reactor has not tripped and EOP-0.0A entry is not required. 
B. Correct. In the 455/458 position the only function 458 has is to open PCV-456 on high pressure 

and give the Hi Pressure alarm. This is the correct procedure entry for this condition. 
C. Incorrect. Plausible because this procedure could be referenced, however, only if PT-455 failed 

high would it have opened PORV 455A. 
D. Incorrect. Plausible because the procedure entry is correct and PT-457 provides a PORV input but 

it is a permissive to the other PORV. 
 

Technical Reference(s) OP51.SYS.PP1.LN, Pages 12 & 13 
 ABN-705, Section 2.2 
 ABN-705, Step 2.2.1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.PP1.OB14 

ANALYZE the indications and DESCRIBE the mitigation strategy for the 
following procedures as they affect the Pressurizer Pressure and Level 
Control system: 

• ABN-705, Pressurizer Pressure Malfunction 
 

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 
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Comments / Reference: From OP51.SYS.PP1.LN, Pages 12 & 13 Revision # 03/01/03 

Each pressure detector is associated with a pressure transmitter that develops an electronic signal for 
remote indication. Transmitter u-PT-455F provides indication at the Remote Shutdown Panel. 
Transmitters u-PT-455, 456, 457, and 458 provide Control Room indication, control, protection, and 
alarm functions. 118VAC instrument buses supply power to the transmitters, uPC1 to PT-455, uPC2 to 
PT-456, uPC3 to PT-457, and uPC4 to PT-458. Power is supplied to each instrument channel from 
separate instrument busses in order to provide electrical separation. 

Pressure channels 455, 456, 457 and 458 provide indication on the Main Control Board with 1700 - 
2500 psig meters on control board panel u-CB-05. Each of these channels also provides input to the 
Solid State Protection System (SSPS) for the generation of reactor protection signals. A switch on the 
control board selects one of these channels to supply a chart recorder on u-CB-05. (See Figure 3) 
Another switch (1/u-PS-455F), located on u-CB-05, is a three-position switch that directs two channels 
to provide controlling functions. The center position of the switch, labeled 455/456, is normally selected. 
In this position, channels 455 and 456 are selected for control. The position labeled 457/456 substitutes 
channel 457 for channel 455, and the position labeled 455/458 substitutes channel 458 for channel 
456.  

The controlling signals function as follows: 

• Channel 455 normally selected - channel 457 alternate: 

• Provides actual pressure signal for the PRZR master pressure controller u-PK-455A 

• Controls both spray valve controllers u-PK-455B & C 

• Controls variable heater output 

• Actuates power operated relief valve u-PCV-455A at +100 psig error signal 

• Actuates pressure deviation hi alarm at +75 psig error signal 

• Actuates low pressure alarm and energize backup heaters at −25 psig error signal 

• Channel 456 normally selected - channel 458 alternate: 

• Actuates power operated relief valve u-PCV-456 at 2335 psig 

• Actuates high pressure alarm at 2310 psig 
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Comments / Reference: From ABN-705, Section 2.2 Revision # 12 
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Comments / Reference: From ABN-705, Step 2.2.1 Revision # 12 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 004 G 2.1.7 
 Importance Rating   4.7 
 
Chemical and Volume Control System: Conduct of Operations: Ability to evaluate plant performance and make operational 
judgments based on operating characteristics, reactor behavior, and instrument interpretation 
Proposed Question: SRO 89 
 
Given the following conditions: 
 

• Unit 1 is operating at 100% power at MOL conditions.  
• The Reactor Operator reports that it appears to be taking less dilution to maintain 

power and RCS temperature in the last two days and that VCT level has been steady 
at 50% over that same period.  

• Axial Flux Difference has been in a small oscillation for the past few days since Rod 
Exercising was completed. 

 
Which ONE (1) of the following describes the most likely cause of power remaining steady at 
100% with no operator positive reactivity additions and what actions should be taken, if any? 
 

A. A small leakage path through the cation demineralizer is diluting the RCS.  
Enter SOP-103A, Chemical and Volume Control System Operation and bypass the 
ion exchangers and monitor power level and RCS temperature for changes.  

 
B. The Axial Flux Difference is causing power changes.  

Enter OPT-403, Axial Flux Difference and contact Reactor Engineering to see if 
dampening is required. 
 

C. The burnout of burnable shims is causing a positive reactivity effect.  
Refer to TDM-105A, Reactor Boron Data and have Reactor Engineering verify 
using the curve for Critical Boron versus Burnup, U1C14 NDR Figure 4.1. 
 

D. A small, continuous dilution is occurring.  
Enter ABN-105, CVCS System Malfunction and isolate potential in-leakage sources 
until the source is isolated. 
 

 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because this could be a positive reactivity addition but there would be no gain 

of inventory to keep VCT level stable. SOP-103A, Step 5.3.6 would be used to bypass the 
demineralizers 

B. Incorrect. Plausible because AFD can affect power indications however there would be no gain of 
inventory to keep VCT level stable. OPT-403 would be used to monitor AFD when automated 
monitoring is not available. 

C. Incorrect. Plausible because early in core life this phenomenon does occur however there would 
be no gain of inventory to keep VCT level stable.  

D. Correct. The in-leakage is helping to maintain Volume Control Tank level while the reduced boron 
concentration is acting as a continuous dilution of the RCS. This is the correct procedure to enter 
to locate and isolate the leak. 

 

Technical Reference(s) ABN-105, Section 8.0 
 SOP-103A, Step 5.3.6 
 TDM-105A, Section 1.0 
 OPT-403, Section 1.0 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.CS1.OB10 
 
 
 
OP51.SYS.CS1.OB14 

STATE the physical connections and EVALUATE the cause-effect 
relationships between the CVCS and the following systems, components or 
events: 

• Uncontrolled boration or dilution. 
 

DETERMINE how VCT level, pressurizer level and makeup frequency can be 
used to detect an RCS or CVCS leak. 

 

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, 6 
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Comments / Reference: From ABN-105, Section 8.0 Revision # 7 
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Comments / Reference: From SOP-103A, Step 5.3.6 Revision # 17 

 
Comments / Reference: From TDM-105A, Section 1.0 Revision # 6 
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Comments / Reference: From OPT-403, Section 1.0 Revision # 10 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   1 
 K/A # 013 A2.05 
 Importance Rating   4.2 
 
Engineered Safety Features Actuation System: Ability to (a) predict the impacts of the following malfunctions or operations on 
the ESFAS; and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those 
malfunctions or operations: Loss of DC control power 
Proposed Question: SRO 90  
 
Given the following conditions: 
 

• Unit 1 experienced a loss of power 3 hours ago and entered ECA-0.0A, Loss of All AC 
Power.  

• Section 1 of Attachment 2, DC Load Shedding, was completed two (2) hours ago.  
• The operator stationed locally reports that DC Buses 1ED1 and 1ED2 have dropped 

below 110 VDC. 
 
Which ONE (1) of the following identifies the critical low voltage limit, the limiting component, 
and what action should be taken to mitigate the situation? 
 

A. 1.) Below 105 VDC the Steady-State Protection System (SSPS) components will 
  be drawing excessive amps and cause component failure. 
2.)  Perform Section 2 of Attachment 2, DC Load Shedding and open the breakers 
  for SSPS components. 

 
B. 1.) Below 108 VDC the MSIV solenoids can fail and cause Main Steam Isolation 

  Valves to re-open. 
2.) Manually isolate air to the hydraulic pump at each Main Steam Isolation Valve. 

 
C. 1.) Below 105 VDC the ability to recover the diesels or control breakers for recovery 

  may be lost. 
2.) Perform Section 2 of Attachment 2, DC Load Shedding to conserve Battery 
  BT1ED1 or BT1ED2 for subsequent Diesel Generator starts. 

  
D. 1.) Below 108 VDC the Turbine Driven Auxiliary Feedwater (TDAFW) Pump  

  Feedwater Control may become erratic and lost. 
2.) Perform Attachment 6, TDAFW Pump Flow Control for local manual operation of
  Flow Control Valves 1-HV2459, 2460, 2461, and 2462. 

 
 

Proposed Answer: C 
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Explanation: 
A. Incorrect. Plausible because lower voltages do cause higher amps, however, most of the breakers 

for SSPS are already open from Section 1. 
B. Incorrect. Plausible because MSIV solenoids do have a failure mechanism that can cause 

inadvertent opening, however, the first section of Attachment 2 has already isolated air to the 
MSIVs. 

C. Correct. Full DC load shedding is to protect the ability to flash the field for the diesels and have 
breaker operability for AC recovery. The load shedding actions ensure power as long as possible 
to these components. 

D. Incorrect. Plausible because loss of power to the flow control valves would require local control, 
however, local control was taken after 30 minutes due to loss of air. 

 

Technical Reference(s) ECA-0.0A, Attachment 2, Page 12 of 17 
 ECA-0.0A, Attachment 7, Step 16 Bases 
 ECA-0.0A, Step 15 Caution 
 ECA-0.0A, Attachment 2, Page 10 of 17 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ECA.XG1.OB501 

Given specific plant and/or monitoring equipment conditions, DESCRIBE 
the Senior Reactor Operator’s responsibilities in accordance with CPSES 
Administrative Guidelines. Discussion should include: 

• Selection of procedures and mitigation strategies based on  
system conditions, system parameters, and/or alarms 

 

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 
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Comments / Reference: From ECA-0.0A, Attachment 2, Page 12 of 17 Revision # 8 
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Comments / Reference: From ECA-0.0A, Step 15 Caution Revision # 8 
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Comments / Reference: From ECA-0.0A, Attachment 7, Step 16 Bases Revision # 8 
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Comments / Reference: From ECA-0.0A, Attachment 2, Page 10 of 17 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 015 A2.01 
 Importance Rating   3.9 
 
Nuclear Instrumentation System: Ability to (a) predict the impacts of the following malfunctions or operations on the NIS; and 
(b) based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Power supply loss or erratic operation 
Proposed Question: SRO 91 
 
Given the following conditions with Unit 1 operating at 100% power: 
 

• The following annunciators are in alarm: 
• 1-ALB-6D-2.4, RX ≥ 50% PWR LOW PR DET FLUX DEV HI 
• 1-ALB-6D-3.4, PR CHAN DEV 
• 1-ALB-6D-4.10, QUADRANT PWR TILT 

• Rod Control is in AUTOMATIC. 
• No other alarms or automatic control actions occurred. 
• ABN-703, Power Range Instrumentation Malfunction is in progress. 

 
Which ONE (1) of the following describes the cause of the alarms and what action should be 
taken to mitigate the situation? 
 

A. 1.) A Power Range NI Lower Detector has failed low. 
2.)  Direct a power reduction to < 75% RTP due to QPTR being greater than  
  Technical Specification limit. 

 
B. 1.) A Power Range NI Lower Detector has failed high. 

2.) Perform the required channel bypasses that will allow the remaining channels to 
  calculate QPTR. 

 
C. 1.) A Power Range NI Lower Detector has failed low. 

2.) Verify QPTR within limits using the Core Power Distribution Measurement every 
  12 hours. 

  
D. 1.) A Power Range NI Lower Detector has failed high. 

2.) Place Rod Control in MANUAL until the channel is restored. 
 
 

Proposed Answer: C 
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Explanation: 
A. Incorrect. Plausible because the detector did fail low. ABN-703 verifies if power is >75% and then 

instructs the operator to use the Movable Incore Detectors to verify QPTR. 
B. Incorrect. Plausible because it is a lower detector failure. If power was < 75% the actions would be 

correct. 
C. Correct. A failed high channel would have caused hi power and automatic rod motion. Power can 

remain at 100% as long as QPTR is verified using the Core Power Distribution Measurement every 
12 hours. 

D. Incorrect. Plausible because Rod Control would be placed in MANUAL, however, the detector has 
failed low. 

 

Technical Reference(s) ABN-703, Section 2.2, 2nd Bullet 
 ABN-703, Section 2.1 
 ABN-703, Step 3 
 Tech Spec LCO 3.2.4, SR 3.2.4.2 
 OPT-302, Section 5.2 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.EC1.OB25 

ANALYZE the indications and DESCRIBE the mitigation strategy and major 
steps taken relative to the Excore Instrumentation system, both initial and 
subsequent, for: 

• ABN-703, Power Range Instrumentation Malfunction 
 

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 
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Comments / Reference: From ABN-703, Section 2.2, 2nd Bullet Revision # 8 
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Comments / Reference: From ABN-703, Section 2.1 Revision # 8 
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Comments / Reference: From ABN-703, Step 3 Revision # 8 
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Comments / Reference: From Technical Specification LCO 3.2.4, SR 3.2.4.2 Amendment # 144 
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Comments / Reference: From OPT-302, Section 5.2 Revision # 9 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 071 G 2.4.46 
 Importance Rating   4.2 
 
Waste Gas Disposal System: Emergency Procedures/Plan: Ability to verify that the alarms are consistent with the plant 
conditions 
Proposed Question: SRO 92  
 
Given the following conditions: 
 

• Waste Gas System Decay Tank #1 release is in progress.  
• The following alarms are received simultaneously: 

• PC-11 HIGH alarm for X-RE-5701 AUX BLDG VENT DUCT (ABV089). 
• 1-ALB-6B-3.7, GWPS PNL TRBL. 

• The Radwaste Operator reports the following alarm on the Gaseous Waste Panel: 
• ALM-0401-1.8, AUX BLDG VENT EXHAUST MONITOR HIGH RAD. 

 
Which ONE (1) of the following is the most likely cause and what action is required? 
 

A. Release permit setpoints for Waste Gas System Decay Tank #1 have been 
exceeded.  
Enter ABN-902, Accidental Release of Radioactive Gas and direct the Rad Waste 
Operator to ensure X-HCV-0014, Waste Gas Discharge Control Valve is closed. 

 
B. The in-service Waste Gas Decay Tank Relief Valve is lifting.  

Enter RWS-201, Gaseous Waste Processing System and isolate the in-service 
Waste Gas Decay Tank. 
 

C. The in-service Waste Gas Decay Tank Relief Valve is lifting.  
Enter ABN-902, Accidental Release of Radioactive Gas and ensure Emergency 
Recirculation Initiation has occurred. 
 

D. Release permit setpoints for Waste Gas System Decay Tank #1 have been 
exceeded. 
Enter RWS-201, Gaseous Waste Processing System and isolate Waste Gas 
System Decay Tank #1. 
 

 

Proposed Answer: A 
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Explanation:  
A. Correct. Given the conditions listed, these are the correct actions and procedure entry required. 
B. Incorrect. Plausible because the Waste Gas Decay Tank Relief Valve could be lifting, however, 

this discharge is directed to the Waste Gas Holdup Tank and annunciator ALM-0401-1.8 would not 
be an alarm. 

C. Incorrect. Plausible because the procedure entry is correct and the Waste Gas Decay Tank Relief 
Valve could be lifting, however, this action would not be required for the conditions listed. 

D. Incorrect. Plausible because release setpoints have been exceeded, however, ABN entry is 
required prior to performing actions to isolate the Waste Gas System Decay Tank. 

 

Technical Reference(s) ALM-0062A, 1-ALB-6B-3.7 
 ABN-902, Step 2.3.1.b 
 ALM-0401, 1.8 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.GH1.OB12 
 
OP51.SYS.GH1.OB03 

DESCRIBE how the Gaseous Waste Processing System Main Control 
Board/Plant Computer controls, alarms and indications are used to predict, 
monitor and control changes in the system.  
 
DRAW, LABEL and EXPLAIN a one-line diagram of the Gaseous Waste 
Processing System to include the major components listed in Objective 2 and 
the following connections:  

• Plant Ventilation 
 

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 4, 5 
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Comments / Reference: From ALM-0062A, 1-ALB-6B-3.7 Revision # 6 
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Comments / Reference: From ALM-0401, 1.8 Revision # 4 
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Comments / Reference: From ABN-902, Step 2.3.1.b Revision # 6 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   2 
 Group #   2 
 K/A # 035 A2.01 
 Importance Rating   4.6 
 
Steam Generator System: Ability to (a) predict the impacts of the following malfunctions or operations on the SG; and (b) 
based on those predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or 
operations: Faulted or ruptured SGs 
Proposed Question: SRO 93  
 
Given the following conditions on Unit 2: 
 

• A large steam break has occurred inside Containment. 
• During the performance of EOP-0.0B, Reactor Trip or Safety Injection, Containment 

pressure rose to 19 psig. 
• Proper operation of Containment Spray System was verified. 

• EOP-0.0B, Attachment 2, Safety Injection Actuation Alignment has been completed. 
• A transition has just been made to EOP-2.0B, Faulted Steam Generator Isolation. 
• Containment pressure is now 22 psig. 

 
Which ONE (1) of the following identifies the status of the Containment Critical Safety 
Function and what action should be taken to mitigate the situation? 
 

A. 1.) Critical Safety Function CONTAINMENT Status Tree is ORANGE. 
2.)  Continue to monitor Containment pressure and transition to FRZ-0.1B,  
  Response to High Containment Pressure if it exceeds 50 psig. 

 
B. 1.) Critical Safety Function CONTAINMENT Status Tree is RED. 

2.) Continue to monitor Containment pressure and transition to FRZ-0.1B,  
  Response to High Containment Pressure if it remains above 18 psig for more 
  than 1 hour. 

 
C. 1.) Critical Safety Function CONTAINMENT Status Tree is RED. 

2.) Transition to FRZ-0.1B, Response to High Containment Pressure to allow  
  verification of proper operation of the Containment Phase B Isolation valves. 

 
D. 1.) Critical Safety Function CONTAINMENT Status Tree is ORANGE. 

2.) Transition to FRZ-0.1B, Response to High Containment Pressure and then 
  transition back to EOP-2.0B, Faulted Steam Generator Isolation. 

 
 

Proposed Answer: D 
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Explanation: 
A. Incorrect. Plausible because the Containment CSFST is ORANGE and a transition would be 

required if pressure exceeded 50 psig, however, a transition condition already exists. 
B. Incorrect. Plausible because a transition is required, however, the transition condition already 

exists and should be performed as soon as recognized. 
C. Incorrect. Plausible because a transition is required, however, the first step of FRZ-0.1B directs the 

crew back to EOP-2.0B. 
D. Correct. ERG Rules of Usage required that any entry be made into FRZ-0.1B. The first step in 

FRZ-0.1B will direct the crew back to EOP-2.0B. The Containment CSFST is ORANGE. 
 

Technical Reference(s) FRZ-0.1B, Containment CSFST 
 FRZ-0.1B, Step 1 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.FRZ.XH5.OB602 
 
 
OPD1.FRZ.XH5.OB604 

Given specified Containment environmental parameters and conditions, 
ANALYZE indications to determine the nature and cause of a challenge to 
the Containment Integrity Critical Safety Function. 
 

Given specified Containment environmental conditions, EVALUATE and 
DIRECT operator actions to respond to hazards to plant personnel and 
public safety associated with challenges to the Containment Integrity Critical 
Safety Function. 

 

Question Source: Bank # ERG.XD2.OB16-4  
 Modified Bank #  (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 
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Comments / Reference: From FRZ-0.1B, Containment CSFST Revision # 8 
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Comments / Reference: From FRZ-0.1B, Step 1 Revision # 8 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   1 
 K/A # G 2.1.6 
 Importance Rating   4.8 
 
Conduct of Operations: Ability to manage the control room crew during plant transients 
Proposed Question: SRO 94 
 
Given the following conditions: 
 

• Unit 1 has experienced a Main Steam Line break inside Containment and is currently 
implementing EOP-1.0A, Loss of Reactor or Secondary Coolant.  

• ORANGE path conditions are reached for the Containment Safety Function. 
 
Which ONE (1) of the following describes the requirements for implementing FRZ-0.1A, 
Response to High Containment Pressure? 
 

A. Entry into FRZ-0.1A, Response to High Containment Pressure is required. Direct 
another qualified operator to perform the actions of FRZ-0.1A, Response to High 
Containment Pressure while continuing in EOP-1.0A, Loss of Reactor or Secondary 
Coolant. Verify all Functional Recovery Actions that were completed. 

 
B. Entry into FRZ-0.1A, Response to High Containment Pressure is required. Direct 

another qualified operator to continue the actions of EOP-1.0A, Loss of Reactor or 
Secondary Coolant of Reactor while you perform the actions for FRZ-0.1A, 
Response to High Containment Pressure. Verify all Optimal Recovery Actions that 
were completed. 
 

C. Entry into FRZ-0.1A, Response to High Containment Pressure is not required. 
Actions to ensure Containment Spray are Continuous Action Steps from EOP-0.0A, 
Reactor Trip or Safety Injection. 
 

D. Entry into FRZ-0.1A, Response to High Containment Pressure is not required. 
Actions to ensure Containment Integrity were verified in EOP-0.0A, Reactor Trip or 
Safety Injection. 
 

 

Proposed Answer: B 
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Explanation: 
A. Incorrect. Plausible because delegation is allowed but not the ERG specified path.  
B. Correct. The SRO must perform actions that are specified by the ERG. If parallel paths are desired 

they may be delegated on a not to interfere basis. FRG ORANGE paths must be addressed 
C. Incorrect. Plausible because they are continuous action steps in EOP-0.0A but ORANGE 

challenges must be addressed. 
D. Incorrect. Plausible because it would still address the ORANGE path it would not be timely. 
 

Technical Reference(s) ODA-407, Attachment 8.A  
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.EO0.XG2.OB21
 
 
OPD1.EO0.XG2.OB14

Following a Reactor Trip and Safety Injection, DISCUSS and APPLY the 
“RULES OF USAGE” for Emergency Response Guidelines and Critical 
Safety Function Status Trees in accordance with ODA-407.  
 

Given specific plant and/or monitoring equipment conditions, DESCRIBE the 
Senior Reactor Operator’s responsibilities in accordance with CPSES 
Administrative Guidelines. Discussion should include: 

• Selection of procedures and mitigation strategies based on 
system conditions, system parameters, and/or alarms. 

 

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 
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Comments / Reference: From ODA-407, Attachment 8.A Revision # 12 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   1 
 K/A # G 2.1.34 
 Importance Rating   3.5 
 
Conduct of Operations: Knowledge of primary and secondary plant chemistry limits 
Proposed Question: SRO 95  
 
Given the following conditions: 
 

• Unit 2 has been at 100% power for 2 hours. 
• Chemistry has just reported the following Reactor Coolant System samples: 

• Chloride concentration is 2000 ppb. 
• Fluoride concentration is 1900 ppb. 

 
Which ONE (1) of the following actions should the Unit Supervisor take per the Technical 
Requirements Manual and why? 
 
Within six (6) hours, place the Unit in... 
 

A. MODE 2 because only the chloride concentration has exceeded the transient limit. 
 

B. MODE 3 because the chloride and fluoride concentrations have exceeded the 
transient limit. 

 
C. MODE 2 because the chloride and fluoride concentrations have exceeded the 

steady-state limit. 
 

D. MODE 3 because only the fluoride concentration has exceeded the steady-state 
limit. 

 
 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because the fluoride concentration has exceeded the transient limits, however, 

the Unit must be placed in MODE 3 within six hours. 
B. Correct. Unit must be placed in MODE 3 within 6 hours and be in MODE 5 within 36 hours 

because the fluoride concentration has exceeded the transient limit. 
C. Incorrect. Plausible because the steady-state fluoride limit has been exceeded, however, the TRM 

allows up to 24 hours to restore the parameter to within specification. Additionally, the Unit must be 
in MODE 3 within six hours. 

D. Incorrect. Plausible because the steady-state fluoride limit has been exceeded, however, the TRM 
allows up to 24 hours to restore the parameter to within specification. 
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Technical Reference(s) TRM Table 13.4.33-1 
 STA-609, Attachment 8.A 
 Technical Requirement TR 13.4.33 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP51.SYS.RC1.OB18 

LIST and DESCRIBE the following Technical Specifications (i.e., LCOs, 
action statements and conditional surveillance requirement of one hour and 
less, if applicable) for the Reactor Coolant System: 

• TR 13.4.33, RCS Chemistry 
 

Question Source: Bank #   
 Modified Bank # SYS.RC1.OB18-16 (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, 5 
 

Comments / Reference: From TRM Table 13.4.33-1 Revision # 56 
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Comments / Reference: From STA-609, Attachment 8.A Revision # 10 
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Comments / Reference: From Technical Requirement TR 13.4.33 Revision # 56 
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Comments / Reference: Exam Bank Question SYS.RC1.OB18-16 Revision # N/A 
Given the following conditions: 

• Unit 2 has been at 100% power for 2 hours. 
• Chemistry has just reported a Reactor Coolant System fluoride sample of 15 ppm. 

Which ONE (1) of the following actions should the Unit Supervisor take per the Technical 
Requirements Manual and why? 
Within six (6) hours, place the Unit in... 

A. MODE 2 because the fluoride concentration has exceeded the transient limit. 
B. MODE 3 because the fluoride concentration has exceeded the transient limit. 
C. MODE 2 because the fluoride concentration has exceeded the steady-state limit. 
D. MODE 3 because the fluoride concentration has exceeded the steady-state limit. 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   2 
 K/A # G 2.2.35 
 Importance Rating   4.5 
 
Equipment Control: Ability to determine Technical Specification Mode of Operation 
Proposed Question: SRO 96  
 
With the Unit operating in MODE 1, a Limiting Condition for Operation (LCO) is exceeded 
while performing maintenance on a component such that an LCO 3.0.3 condition arises.  
 
If the LCO is applicable in MODEs 1, 2 and 3, which ONE (1) of the following describes the 
ACTION required?  
 

A. Within 1 hour take action to place the Unit in MODE 3 within 7 hours; and MODE 4 
within 13 hours. 

 
B. Immediately place the Unit in MODE 2 and enter MODE 3 within 6 hours and 

MODE 4 within the following 12 hours. 
 

C. Within 1 hour take action to place the Unit in MODE 3 within 6 hours and MODE 4 
within 12 hours. 

 
D. Immediately commence a down power to place the Unit in MODE 3 within 7 hours 

and MODE 4 within 13 hours. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. Per Technical Specification LCO 3.0.3. 
B. Incorrect. Plausible because MODE 4 must ultimately be entered, however, the Station has up to 

one hour to place the Unit in MODE 3. 
C. Incorrect. Plausible because the initial ACTION is correct, however, MODE 3 entry must be made 

within 7 hours and MODE 4 entry within 13 hours. 
D. Incorrect. Plausible because the MODE entry actions are correct, however, the Station has up to 

one hour to place the Unit in MODE 3. 
 

Technical Reference(s) Technical Specification 3.0.3 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
LO21.RLS.SL1.OB08 

EXPLAIN the proper use of the LCO Applicability section in the Technical 
Specifications. 
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Question Source: Bank # RLS.SL1.OB08-14  
 Modified Bank #  (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 5 
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Comments / Reference: From Technical Specification 3.0.3 Amendment # 64 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   2 
 K/A # G 2.2.7 
 Importance Rating   3.6 
 
Equipment Control: Knowledge of the process for conducting special or infrequent tests 
Proposed Question: SRO 97  
 
Which ONE (1) of the following individuals is expected to be the SRO in charge of High Risk, 
Infrequent Evolution, or Heightened Level of Awareness activities conducted on watch? 
 

A. Line Manager, senior to the Shift Manager 
 

B. Director, Operations 
 

C. Shift Operations Manager 
 

D. Unit Supervisor 
 

 

Proposed Answer: D 
 

Explanation: 
A. Incorrect. Plausible because consideration is given to assigning this individual with the authority 

and experience to exercise continuous responsibility for the oversight of a particular test or 
evolution, however, it is the Unit Supervisor who acts as the SRO in charge. 

B. Incorrect. Plausible because the Director of Operations normally holds an SRO license, however, 
they are not in charge of these activities. 

C. Incorrect. Plausible because the Shift Operations Manager has management responsibilities at the 
Station, however, it is the Unit Supervisor who is the SRO in charge. 

D. Correct. As prescribed in OWI-107. 
 

Technical Reference(s) OWI-107, Step 6.2.2.F 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA1.OB01 

The Senior Reactor Operator shall be able to DESCRIBE the responsibilities 
of and ASSUME Control Room command function. 

 

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 5 
 

Comments / Reference: From OWI-107, Step 6.2.2.F Revision # 7 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   3 
 K/A # G 2.3.15 
 Importance Rating   3.1 
 
Radiation Control: Knowledge of radiation monitoring systems, such as fixed radiation monitors and alarms, portable survey 
instruments, personnel monitoring equipment, etc 
Proposed Question: SRO 98  
 
Given the following conditions: 
 

• Unit 2 is in MODE 3 preparing for a Reactor Startup. 
• The Containment Gaseous Radiation Monitor is declared INOPERABLE.  
 

Which ONE (1) of the following is the REQUIRED ACTION if the Containment Gaseous 
Radiation Monitor cannot be restored to OPERABLE status within four (4) hours? 
 

A. Isolate the affected flow path by the use of at least one closed and de-activated 
automatic valve within one (1) hour. 

 
B. Place and maintain the Containment Ventilation Valves in the CLOSED position 

within 72 hours. 
 

C. Isolate the affected flow path by the use of at least one closed and de-activated 
automatic valve within 24 hours. 

 
D. Place and maintain the Containment Ventilation Valves in the CLOSED position 

immediately. 
 
 

Proposed Answer: A 
 

Explanation: 
A. Correct. As required per Technical Specification 3.6.3, CONDITION B. 
B. Incorrect. Plausible because this answer would apply to CONDITION C for time requirement, 

however, the ACTION is incorrect and the valves are covered by CONDITION B. 
C. Incorrect. Plausible because this ACTION is required, however, the time is based on valves not 

within leakage limits. 
D. Incorrect. Plausible because the ACTION to enter TS 3.6.3 immediately when four (4) hours have 

elapsed is required, however, the time is one hour and the listed ACTION is incorrect. 
 

Technical Reference(s) Tech Spec LCO 3.3.6.B 
 Tech Spec LCO 3.6.3.B 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
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Learning Objective: 
LO21.RLS.SL1.OB12 

Given a Technical Specification or a Technical Specification situation, 
DIAGNOSE the situation and APPLY the LCO and SR Applicability of Section 
3.0 to DETERMINE all corrective actions. 

 

Question Source: Bank # A00.SL3.OB00-8  
 Modified Bank #  (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 2 
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Comments / Reference: From Tech Spec LCO 3.3.6.B Amendment # 86 
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Comments / Reference: From Tech Spec LCO 3.6.3.B Amendment # 64 
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Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   4 
 K/A # G 2.4.30 
 Importance Rating   4.1 
 
Emergency Procedures/Plan: Knowledge of events related to system operation/status that must be reported to internal 
organizations or external agencies, such as the State, the NRC, or the transmission system operator 
Proposed Question: SRO 99  
 
Which ONE (1) of the following identifies the requirements of implementing 10 CFR 50.54(x) 
during performance of the Emergency Operating Procedures? 
 
Implementation of 10 CFR 50.54(x) must be approved by the... 
 

A. Shift Manager and requires NRC notification within one hour. 
 

B. Director, Operations and requires NRC notification within one hour. 
 

C. Shift Manager and requires NRC notification within 24 hours. 
 

D. Director, Operations and requires NRC notification within 24 hours. 
 

 

Proposed Answer: A 
 

Explanation: 
A. Correct. As prescribed in ODA-407. 
B. Incorrect. Plausible because the NRC notification time is correct, however, it is the Shift Manager 

that approves implementation of 50.54(x) actions. 
C. Incorrect. Plausible because Shift Manager approval is required, however, notification must be 

made within one hour. 
D. Incorrect. Plausible if thought that the Director, Operations was the on-site authority to implement 

50.54(x), however, it must be approved by that individual most cognizant of conditions at the time. 
 

Technical Reference(s) LO21.RLS.SL9.LP, Page 5 
 ODA-407, Step 6.4.B 

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OPD1.ADM.XA1.OB21 
 
 
LO21.ERG.XDC.OB04

RESPOND to plant emergencies in accordance with station procedures, 
including deviation from Technical Specifications and normal recovery 
methods when required, and EVALUATE plant and personnel response to 
emergencies.  

DESCRIBE the policy and requirements included in the Code of Federal 
Regulations 10CFR50.54(x) regarding taking actions in violation of license 
conditions of Technical Specifications. 
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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 1 
 

Comments / Reference: From LO21.RLS.SL9.LP, Page 5 Revision # 03/11/08 

1. In emergencies, personnel may take reasonable action that departs from a license condition or Tech 
Specs when this action is immediately needed to protect the public health and safety and no action 
consistent with license conditions and Tech Specs, that can provide adequate or equivalent 
protection, is immediately apparent. These actions shall be approved by the SM prior to taking such 
actions. This action is allowed per 10CFR50.54(x) and requires a 1 hour notification under 
10CFR50.72. 
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Comments / Reference: From ODA-407, Step 6.4.B Revision # 12 

 
 



ES-401 CPNPP March 2009 NRC SRO Written Exam Worksheet Form ES-401-5 
 

 Page 118 of 119 Rev. Final 

 
Examination Outline Cross-reference: Level RO  SRO 
 Tier #   3 
 Group #   4 
 K/A # G 2.4.11 
 Importance Rating   4.2 
 
Emergency Procedures/Plan: Knowledge of the abnormal condition procedures 
Proposed Question: SRO 100  
 
Given the following conditions: 
 

• Unit 1 tripped due to a Feedwater Control Valve failure three days ago.  
• ODA-108, Post RPS/ESF Actuation Evaluation, is complete and all reviews were 

acceptable.  
 
Which ONE (1) of the following authorizes the MODE change to re-start the Unit? 
 

A.  Shift Manager  
 

B. Director, Operations 
 

C. Station Operations Review Committee 
 

D. Plant Manager 
 

 

Proposed Answer: B 
 

Explanation: 
A. Incorrect. Plausible because they are in the review chain and this was a “clean” trip. 
B. Correct. As outlined in ODA-108. 
C. Incorrect. Plausible because they must review and recommend approval to the Plant Manager if 

reviews were unacceptable. 
D. Incorrect. Plausible because he must review and approve if reviews were unacceptable. 
 

Technical Reference(s) ODA-108, Post RPS/ESF Actuation Eval 
  

Attached w/ Revision # See 
Comments / Reference 

 

Proposed references to be provided during examination: None 
 

Learning Objective: 
OP21.ADM.XAF.OB08

 
STATE who can authorize a restart after a reactor trip. 

 

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  
 55.43 3 
 

Comments / Reference: From ODA-108, Post RPS/ESF Actuation Evaluation Revision # 14 
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FALSE

LIQUID EFFLUENT PC-11 
CHAN TBD-*72 IN ALARM 

RED >15 MIN. AND 
*-RV-5100 FAILS TO DIVERT

NOTIFICATION OF 
UNUSUAL EVENT

NO ACTION 
THIS 

CATEGORY

ALERT

SITE AREA 
EMERGENCY

GENERAL 
EMERGENCY

RADIOACTIVE EFFLUENT RELEASE EPP-201               REV. 11               CHART 1

VENT STACK RELEASE > Ci/sec 
OR 

VENT STACK MONITOR AT ALERT LEVEL 
AND PROJECTED TO EXCEED 

THE ABOVE LIMIT WITHIN 30 MIN. 
[SUM OF PVF-684 & PVF 685] 

1.A

TRUE

FALSE
FALSE

FALSE

TRUE

TRUE

UNPLANNED OR UNEXPLAINED 
AREA RADIATION MONITOR 

INCREASE BY A FACTOR OF 1000

1.F

FALSE

1.I 1.J

1.K

TRUE TRUE

FALSE

LIQUID EFFLUENT PC-11 CHAN 
TBD-*72 > 10 TIMES ODCM LIMITS 
AND *-RV-5100 FAILS TO DIVERT

TRUETRUE

FALSE

1.LLIQUID EFFLUENT PC-11 
CHAN LWE-076 IN 
ALARM-RED AND 

X-RV-5253 FAILS TO CLOSE 
AND RELEASE CONC. > 

RELEASE PERMIT VALUE

LIQUID EFFLUENT PC-11 CHAN 
LWE-076 RELEASE CONC. >10 

TIMES RELEASE PERMIT VALUE

1.B 1.C

FALSEFALSE

TRUEVENT STACK RELEASE 
> Ci/sec 

[SUM OF PVF-684 & PVF-685]

DOSE 
PROJECTIONS 

NOT AVAILABLE.

TRUEPROJECTED DOSE 
> 100 mrem TEDE 

OR 
> 500 mrem CDE THYROID 

AT THE EAB.
FALSE

1.H

FALSE

TRUE

TRUE

1.D 1.E

1.G

VENT STACK RELEASE 
> Ci/sec 

���������	�
������	�
����

VENT STACK RELEASE 
> Ci/sec 

���������	�
������	�
����

FALSE

PROJECTED DOSE 
> 1 rem TEDE 

OR 
> 5 rem CDE THYROID 

AT THE EAB.

TRUE



ALERT

NO ACTION 
THIS 

CATEGORY

RCS LEAKAGE GREATER 
THAN EITHER OF THE 

FOLLOWING:

POTENTIAL LOSS OF 
CNTMT INTEGRITY 
��������������������	�


��
����������

������������

������������������

���������������������

���

��������������������

2.E

FALSE

RCS LEAK 
> 50 gpm 
��	������

RCS LEAK > CAPACITY 
OF AVAILABLE CCP's 

FOLLOWING SI ACTUATION

2.C

NOTIFICATION OF 
UNUSUAL EVENT

SI FLOW REQUIRED 
AND 

TOTAL ECCS COOLING LESS 
THAN MINIMUM REQUIRED. 

����������������� �

���

�������������� �

�����
����	��������� ������

TRUE

2.G

THIS CHART SHALL NOT BE USED IF A STEAM GENERATOR TUBE FAILURE IS THE ONLY EVENT. 
GO TO CHART 3, "STEAM GENERATOR TUBE FAILURE".

EPP-201         REV. 11          CHART 2

FALSE

FALSE

FALSE FALSE

FALSE

FALSE

2.D
FAILED FUEL 

INDICATED BY ONE 
OR MORE OF THE 

FOLLOWING:
CHEMICAL ANALYSIS 
FFL- *60 > 64 uCi/ml 
CTE- *16 > 15 R/hr 
CTW- *17 > 15 R/hr 
LOCAL RAD READING 

�����������

����	
�����

TRUE TRUE TRUE

TRUE

TRUE TRUE

2.B

2.F

2.A

LOSS OF REACTOR COOLANT BOUNDARY

SITE AREA 
EMERGENCY

gpm UNIDENTIFIED 
gpm IDENTIFIED 

NOTE:

GENERAL 
EMERGENCY

FAILED FUEL 
INDICATED BY ONE 
OR MORE OF THE 

FOLLOWING:
CHEMICAL ANALYSIS 
FFL- *60 > 64 uCi/ml 
CTE- *16 > 15 R/hr 
CTW- *17 > 15 R/hr 
LOCAL RAD READING 

�����������

����	
����� 



POTENTIAL LOSS OF 
CNTMT INTEGRITY 
�������������������	�


��
����������

������������

������������������

��������������������

���

�������������������

S/G TUBE RUPTURE 
>CAPACITY OF AVAILABLE 

CCP's FOLLOWING SI 
ACTUATION.

SITE AREA 
EMERGENCY

ALERT

GENERAL 
EMERGENCY

NOTIFICATION OF 
UNUSUAL EVENT

��������� LOSS OF 
CNTMT INTEGRITY 

�������������������	�


��
����������

������������

������������������

��������������������

���

�������������������

	
�

S/G TUBE LEAKAGE 
>10 gpm 

��	����������	������

RELEASE IS TO 
ATMOSPHERE

FAILED FUEL 
INDICATED BY ONE OR 

MORE OF THE FOLLOWING: 
  

FFL  -*60 > 64 uCi/ml 
 

�

����������

EPP-201         REV. 11          CHART 3

3.A 3.C

FALSE

FALSE

TRUE

TRUE

STEAM GENERATOR TUBE FAILURE

S/G TUBE RUPTURE 
>CAPACITY OF AVAILABLE 

CCP's FOLLOWING SI 
ACTUATION.

SUSTAINED STEAM RELEASE  IN 
PROGRESS FROM RUPTURED 

STEAM GENERATOR 

RELEASE IS TO 
ATMOSPHERE

��������������

��������

��	����������	������

SUSTAINED STEAM RELEASE  IN 
PROGRESS FROM RUPTURED 

STEAM GENERATOR 
 

SUSTAINED STEAM RELEASE  IN 
PROGRESS FROM RUPTURED 

STEAM GENERATOR 
 

RELEASE IS TO 
ATMOSPHERE

POTENTIAL LOSS OF 
CNTMT INTEGRITY 

�������������������	�


��
����������

������������

������������������

��������������������

���

�������������������

SUSTAINED STEAM RELEASE  IN 
PROGRESS FROM RUPTURED 

STEAM GENERATOR 
 

3.B

TRUE

3.J

GO TO 
CHART 4

3.M
3.N

3.K

	
�

FALSE

TRUE

FALSE

TRUE

	
�

FALSE

TRUE

FALSE

TRUE

3.G

TRUE

3.O 3.P

FALSE

3.L

	
�

TRUE

TRUE

	
�

TRUE

FALSE

FALSE

FALSEFALSE

TRUE

FALSE FALSE

TRUE

FALSE

FALSE

TRUE

TRUE

NO ACTION 
THIS CATEGORY



TRUE

FALSE

4.E

FALSE

TRUE TRUE

4.B

SITE AREA 
EMERGENCY

ALERT

NO ACTION 
THIS CATEGORY

GENERAL 
EMERGENCY

FALSE

4.C

TRUE

NOTIFICATION OF 
UNUSUAL EVENT

EPP-201          REV 11            CHART 4

FALSE

FALSE

TRUE

4.A 4.D

FUEL ELEMENT / COOLDOWN EVENTS

������������

�	��
��������	�����

�������������������	��

CHEMICAL ANALYSIS 
FFL - *60>64 UcI/ML 
LOCAL RAD READING 

�

������������ 

������������������

�	��
��������	�����

�������������������	��

FFL - *60 > 1300 uCi/ml 
DOSE EQUIVALENT I 131 

  >300uCi/gm 
ANY TWO RCS SAMPLES 

  TAKEN 30 MIN. APART 
  INDICATE > 1%CHANGE 
  IN FUEL FAILURES

RAPID DEPRESSURIZATION 
OF THE SECONDARY 

����������	����
�������

RAPID DEPRESSURIZATION 
OF THE SECONDARY 

����������	����
�������

SPENT FUEL DAMAGED 
OR POTENTIALLY UNCOVERED 

OUTSIDE 
THE REACTOR VESSEL 
INDICATED BY ONE OR 

MORE OF THE FOLLOWING:

SFP-001 > 15mR/hr 
SFP-002 > 15mR/hr 
SFP-003 > 15mR/hr 
SFP-004 > 15mR/hr 
RFC-*10 > 1000mR/hr 
RFC-*12 > 1000mR/hr

4.G

CORE EXIT TC's > 1200 F 
OR 

CORE EXIT TC's > 750 F 
AND RVLIS BOTTOM LIGHT OFF

PC-11 CHANNEL 
CTE-*16 > 173 R/hr 

OR 
CTW-*17 > 173 R/hr

FALSE

TRUE

4.F

TRUE

FALSE



LOSS OF ALL 1E DC PWR. 
[ V-*ED1, *ED2, *ED3, *ED4 < 100 VDC ] 

EPP-201     REV. 11     CHART 5 �������������	
�������	�����������������
�
�
������
���

LO SS  O F  ALL  AFW  
FLO W  >  2  H R S .  

[  F I -2458A  ]  

 
LOSS OF PREFERRED 

AND 
ALTERNATE OFFSITE 

POWER TO 1E BUSSES  
FOR > 15 MIN. 

[ SSII TRAIN A AND B] 
 

LOSS OF ALL 1E 
POW ER.  

[  V- *EA1,  V-*EA2 ]

 TRUE 

 5.B

 TRUE 

 5.C

 TRUE 

 5.D

 TRUE 

 FALSE FALSE FALSE

 FALSE

 5.E

 TRUE 

 5.F

 TRUE 

 FALSE
 FALSE

FALSE

FALSE

FALSE

TRUE

5.K

TRUE

TRUE TRUE TRUE

TRUE

FALSE

FALSE

FALSE

5.G

5.H

5.I 5.J

5.L

�����������	

�	��

������	�������

����

�	
��	������

�����������	�
�

�	������������

�������	������

 5 .A

	�����	���	���		��

�������	�
�����

�����������

�	

�	������

	��������	�
��	�

	��
����������
�

�����������	���������������


����	 ���	��� ����������


����	����	�������

�	

�	���������

�	 ��������

������
�

�	

�	���������

��� �������

������
�


��������!���	��

���������


��������!���	��

���������

���
�
���
������

�������������

���	�

�
����	���

���	�����

������
���

��
��������	�

����	���
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ANY PZR PORV OR SAFETY 
OR 

ANY S/G ARV OR SAFETY 
FAILS TO RESEAT AFTER 

PRESSURE REDUCTION TO 
APPROPRIATE RESEAT PRESSURE.

ALERT

SITE AREA 
EMERGENCY

NOTIFICATION OF 
UNUSUAL EVENT

6.A

6.K
TRUE

FALSE

FALSE

TRUE
7.H

FALSE

NO ACTION 
THIS CATEGORY

TRUE

6.B

TRUE

6.C

6.D

FALSE

TRUE

6.E

TRUE

FALSE

6.F

TRUE

FALSE6.G

FALSE

TRUE

TRUE

FALSE

6.I

6.J

EPP-201         REV. 11          CHART 6

ALL S/G NR LEVELS < 5% 
AND 

TOTAL AFW FLOW < 460 gpm.

FALSE

SAFETY SYSTEM FAILURE OR MALFUNCTION

GENERAL 
EMERGENCY

FALSE

TRUE

SI FLOW REQUIRED 
AND 

TOTAL ECCS COOLING LESS 
THAN MINIMUM REQUIRED. 

 [CORE  EXIT TC's  
0R 

CORE EXIT TC's  
AND RVLIS  BOTTOM LIGHT OFF]

T R U E

FAILED FUEL 
INDICATED BY ONE OR 

MORE OF THE FOLLOWING: 
 

SPENT FUEL DAMAGED 
OR POTENTIALLY UNCOVERED 

INSIDE 
THE REACTOR VESSEL 
INDICATED BY ONE OR 

MORE OF THE FOLLOWING: 
 

F A L S E

6 . H

 
FFL -*60 > 64 uCi/ml 

��������������	
� 
 

   >12  

RFC-*10  > 1000 mR/hr 
RFC-*12  > 1000 mR/hr 

UNABLE TO FEED ANY S/G 
USING MFW OR CONDENSATE 

SYSTEM.

REACTOR FAILED TO BECOME 
SUBCRITICAL FOLLOWING AN 
AUTOMATIC REACTOR TRIP 

SIGNAL.

REACTOR FAILED TO BECOME 
SUBCRITICAL FOLLOWING A 

MANUAL REACTOR TRIP 
FROM THE CONTROL ROOM.

UNIT IN MODE 1, 2, 3, or 4 
A N D 

TOTAL LOSS OF ABILITY TO CONTROL RCS 
TEMPERATURE WITHIN MODE LIMITS OR MAINTAIN 

SHUTDOWN MARGIN WITHIN MODE LIMITS. 

UNIT IN MODE 5 or 6 
A N D 

TOTAL LOSS OF ABILITY TO CONTROL RCS 
TEMPERATURE WITHIN MODE LIMITS OR MAINTAIN 

SHUTDOWN MARGIN WITHIN MODE LIMITS. 

ALL CHARGING PUMPS 
INOPERABLE OR RWST 
AND BOTH BAT's EMPTY 



NO ACTION 
THIS 

CATEGORY 

NOTIFICATION OF 
UNUSUAL EVENT 

 

ALERT 

SITE AREA 
EMERGENCY 

GENERAL 
EMERGENCY 

ON GOING 
SECURITY THREAT 

 [e.g. 
- EXPLOSIVE DEVICE FOUND 
  WITHIN A VITAL AREA - - 
- EXPLOSIVE DEVICE DETONATED  
  WITHIN THE P.A. 
- HOSTILE FORCE OCCUPIES 
  AN AREA OF THE PLANT 
- VALID NRC NOTIFICATION 
   PROVIDING INFORMATION OF AN 
   AIRLINER THREAT < 30 MINUTES 
- NOTIFICATION FROM SITE 
  SECURITY OF AN ARMED ATTACK, 
  EXPLOSIVE ATTACK, AIRLINER   
  IMPACT, OR HOSTILE ACTION 
  WITHIN THE OCA 

- etc.] 

CREDIBLE 
SECURITY THREAT 

[e.g. 
- CREDIBLE BOMB THREAT 
- EXPLOSIVE DEVICE FOUND  
  WITHIN THE P.A. 
- ATTEMPTED ENTRY 
- ATTEMPTED SABOTAGE 
- CREDIBLE SITE SPECIFIC 
   SECURITY THREAT  
   NOTIFICATION 
- VALID NRC NOTIFICATION 
   PROVIDING INFORMATION   
   OF AN AIRCRAFT THREAT 

- etc.] 

PLANT SECURITY LOST 
[e.g. A HOSTILE FORCE HAS TAKEN 
CONTROL OF PLANT EQUIPMENT 
SUCH THAT PLANT PERSONNEL 

ARE UNABLE TO OPERATE 
EQUIPMENT REQUIRED TO 

MAINTAIN SAFETY FUNCTIONS.]

 7.A

 TRUE 

 7.B

 TRUE 

 7.C

 TRUE 

 7.D

 TRUE 

 FALSE

 FALSE

 FALSE

 FALSE

7.E

 TRUE 

 7.F

 TRUE 

 FALSE
 FALSE

 NOTE:  FOR ADDITIONAL INFORMATION THE SHIFT MANAGER SHOULD CONSULT THE SECURITY CONTINGENCY PLAN.

SIGNIFICANT SECURITY 
BREACH / COMPROMISE 

[e.g. 
- HOSTILE FORCE OCCUPIES 
  VITAL AREA 
- EXPLOSIVE DEVICE DETONATED  
  WHICH AFFECTS SAFETY SYSTEM  
  OPERABILITY 
- NOTIFICATION FROM SITE  
  SECURITY THAT AN ARMED 
  ATTACK, EXPLOSIVE ATTACK,   
  AIRLINER IMPACT, OR  OTHER 
  HOSTILE ACTION IS OCCURRING 
  OR HAS OCCURRED WITHIN THE 
  P.A. 

- etc.] 

CONTROL ROOM 
EVACUATION 

IS REQUIRED. (Consider 
dispatching communications 

to EOF for Notifications)

REMOTE SHUTDOWN 
PANEL CONTROL NOT 

ESTABLISHED IN 15 
MINUTES

EPP-201     REV 11     CHART 7 LOSS OF PLANT CONTROL / SECURITY COMPROMISE 

 



NO ACTION 
THIS 

CATEGORY 

ALERT 

EPP-201     REV 11     CHART 8 

NOTIFICATION OF 
UNUSUAL EVENT 

 

NATURAL PHENOMENA 

EARTHQUAKE FELT IN PLANT 
O R  

DETECTED BY SEISMIC 
INSTRUMENTS 

[ALB-2A 1.1] 
 

SSI LEVEL > 790.5'  
ELEVATION 

[ USGS LEVEL METER ] 

 
WEATHER SERVICE 
WARNING OF WINDS 

> 80 MPH 
O R  

MET TOWER WIND SPEED 
> 80 MPH 

(SUSTAINED) 

TORNADO 
OBSERVED 

WITHIN THE EAB. 

INDICATED EARTHQUAKE 
GREATER THAN OBE 

[ ALB-2A 4.1 
AND 

MULTIPLE RED LIGHTS ON RESPONSE 
SPECTRUM ANNUNCIATOR] 

 8.B

SSI LEVEL > 796' 
ELEVATION 

 [ USGS LEVEL METER ] 

SSI  LEVEL < 762.5 '  
ELEVATION 

 [  USGS LEVEL METER ]  

 
WEATHER SERVICE 
WARNING OF WINDS 

> 110 MPH 
OR 

MET TOWER WIND SPEED 
> 100 MPH 
(SUSTAINED) 

TORNADO STRIKES 
FACILITY INSIDE 

PROTECTED AREA 

SS I  LEVEL  <  769 .5 '  
ELEVAT ION 

[  US GS  LEVEL METER ]  
 

 8.A 

 TRUE  TRUE

 FALSE

 FALSE

 FALSE

 FALSE

FALSE

 FALSE

FALSE

 FALSE

 FALSE

 FALSE

8.C

TRUE TRUE

TRUE

TRUE

TRUE

8.D

8.F8.E

TRUE

TRUE

8.I

TRUE

8.G

8.J

8.H



SAFETY SYSTEM 
OPERABILITY AFFECTED.

TURBINE CASING 
PENETRATION 

BY TURBINE INTERNALS.

EPP-201     REV 11     CHART 9  

NOTIFICATION OF 
UNUSUAL EVENT 

 

SITE AREA 
EMERGENCY 

NO ACTION 
THIS CATEGORY 

GENERAL 
EMERGENCY 

 FALSE

ALERT 

 OTHER HAZARDS

TRUE 

 FALSE

 
TRUE 

TRUE 

 FALSE

 FALSE

 FALSE

 FALSE

TRUE 

TRUE 

 FALSE

TRUE 

TRUE 

 FALSE

TRUE 

 FALSE

TRUE

9.B

 FALSE

TRUE 

TRUE 

 FALSE

9.C

9.D

9.E
9.F

9.G

9.I

9.J

9.K

9.L

UNCONTROLLED ENTRY OF TOXIC 
OR FLAMMABLE GAS INTO P.A.

 AIRCRAFT CRASH INTO P.A. 

EXPLOSION INSIDE  EAB 

 MISSILE IMPACT ON PLANT 

CONDITIONS EXIST WHICH 
INDICATE A POTENTIAL 

DEGRADATION OF THE LEVEL 
OF SAFETY OF THE PLANT 

TOXIC OR FLAMMABLE GAS 
CONCENTRATION IN PLANT 
WHICH PREVENTS SAFETY 

SYSTEM OPERATION. 

CONDITIONS EXIST WHICH 
INDICATE AN ACTUAL OR 
POTENTIAL SUBSTANTIAL 

DEGRADATION OF THE LEVEL 
OF SAFETY OF THE PLANT.

CONDITIONS EXIST WHICH 
INDICATE ACTUAL OR LIKELY 
MAJOR FAILURES OF PLANT 

FUNCTIONS NEEDED FOR THE 
PROTECTION OF THE PUBLIC.

POTENTIAL EXISTS FOR 
UNCONTROLLED RELEASES 

WHICH CAN REASONABLY BE 
EXPECTED TO EXCEED EPA 

P.A.G. PLUME EXPOSURE 
LEVELS OUTSIDE THE EAB.

NOTIFICATION OF 
UNUSUAL EVENT 

 

���

FIRE INSIDE THE PROTECTED 
AREA LASTING > 15 MINUTES

FALSE

TRUE
9.H

ALERT 
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BASES for LOSS of PLANT CONTROL / SECURITY COMPROMISE
EPP-201   REV. 11   CHART 7

7.A Based on CPSES Security Contingency Plan and NRC Bulletin 2005-02. (See Note 1) (NUREG-0654, NRC Bulletin 2005-02, S.O. 2002)

7.B Based on CPSES Security Contingency Plan and NRC Bulletin 2005-02. (See Note 1) (NUREG-0654, NRC Bulletin 2005-02)

7.C Based on CPSES Security Contingency Plan and NRC Bulletin 2005-02. (See Note 1) (NUREG-0654, NRC Bulletin 2005-02)

7.D This IC encompasses conditions under which a HOSTILE FORCE has taken physical control of VITAL AREAs (containing vital equipment or
controls of vital equipment) required to maintain safety functions and control of that equipment cannot be transferred to and operated from another
location.  Typically, these safety functions for a PWR are reactivity control, RCS inventory, and secondary heat removal.  If control of the plant
equipment necessary to maintain safety functions cna be transferred to another, then the above initiating condition is not met.

This EAL includes loss of physical control of spent fuel pool cooling systems if imminent fuel damage is likely (e.g. freshly offloaded reactor core in
the pool).

Loss of physical control of the control room or remote shutdown capability alone may not prevent the ability to maintain safety functions per se. 
Design of the remote shutdown capability and the location of the transfer switches should be taken in to account. (NEI 99-01 HG1)

7.E Control Room evacuation requires additional support for plant monitoring and/or direction of plant staff by the TSC, OSC, and/or EOF.
(NUREG-0654)

7.F Control has been established when the necessary transfer switches (ABN-803 or ABN-905) have been shifted to the Remote Shutdown Panel. 
(NUREG-0654)

GENERAL NOTES:

1. The discovery of an unknown device would change the level of security interest (i.e. SECON level) but by itself would not meet the
criteria for declaring an emergency.  In determining whether or not a suspicious object is an explosive device several factors can be used. 
Does the device have characteristics of an explosive device (wiring to a timing device or fuse mechanism), a portion of the device appears
to be an explosive (sticks of TNT or plastic explosive), a bomb threat is received that describes the appearance/location of the device, etc.

2. PA is the Protected Area.

3. Vital Areas are defined by Security controls. Vital Areas are listed on form STA-902-1.
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	STATE the physical connections and EVALUATE the cause-effect relationships between the Main Steam System and the following systems, components or events:
	 Reactor Coolant System
	 Main Steam Isolation Valves
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	ANALYZE the indications and DESCRIBE the mitigation strategy for the following procedures as they affect the Component Cooling Water system:
	 ABN-502, Component Cooling Water System Malfunctions
	Given plant/system conditions indicating a Loss of Reactor Coolant event (LOCA) has occurred, RECOGNIZE, DETERMINE and EVALUATE parameters, and DISCUSS operator actions to respond to the event in accordance with EOP1.0A/B. 
	LIST the three (3) requirements necessary for effective natural circulation. 
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	 Plant Ventilation
	1. In emergencies, personnel may take reasonable action that departs from a license condition or Tech Specs when this action is immediately needed to protect the public health and safety and no action consistent with license conditions and Tech Specs, that can provide adequate or equivalent protection, is immediately apparent. These actions shall be approved by the SM prior to taking such actions. This action is allowed per 10CFR50.54(x) and requires a 1 hour notification under 10CFR50.72.
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