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Question #1 

The plant is operating at 100% reactor power when the following occurs 

• 	 Time =00 min: 'A' RWR MG Set Field Breaker trips and AOP-8, Loss or Reduction 
of Reactor Coolant Flow, is entered. 

• 	 Time = 10 min: The Reactor Operator reports that the required 5 minute wait 
period for the idle RWR loop has commenced and that loop 
temperature is lowering 2°F\hr. 

At Time = 11 min, the Operator who is monitoring total core flow would expect to see 
indicated flow to be _(1)_ actual flow because the reverse flow summer _(2)_" 

(1) 	 (2) 

A. the same as 	 senses no DP 

B. the same as 	 senses a negative DP and is subtracting the flow 

C. less than 	 senses a positive DP and is subtracting the flow 

D. greater than 	 senses no DP 



ES·401 	 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: Level RO 
Tier # 1 
Group # 1 
KIA # 295001 AK 2.01 
Importance Rating 3.6/3.7 

AK 2.01 Knowledge of the interrelations between PARTIAL OR COMPLETE LOSS OF 
FORCED CORE FLOW CIRCULA TlON and the following: (CFR: 41.7145.8) 

Recirculation system 

Proposed Question: 1 

The plant is operating at 100% reactor power when the following occurs 

• 	 Time = 00 min: 'A' RWR MG Set Field Breaker trips and AOP-8, Loss or Reduction 
of Reactor Coolant Flow, is entered. 

• 	 Time = 10 min: The Reactor Operator reports that the required 5 minute wait 
period for the idle RWR loop has commenced and that loop 
temperature is lowering 2QF\hr. 

At Time =11 min, the Operator who is monitoring total core flow would expect to see 
indicated flow to be _(1)_ actual flow because the reverse flow summer _(2)_" 

(1 ) 	 (2) 

A. the same as 	 senses no DP 

B. the same as 	 senses a negative DP and is subtracting the flow 

C. IE~ss than 	 senses a positive DP and is subtracting the flow 

D. greater than 	 senses no DP 

Proposed Answer: 
A. the same as 	 senses no DP 



Explanation (Optional): isolating the RWR loop is a Subsequent Action of AOP-8 (not an 
Immediate Action) therefore the Candidate would not know where or what has occurred in 
AOP-8 without the stem bullet of Time 10 min. The Time 10 bullet is necessary. 

A. 	 Correct: As part of AOP-8 actions, the recirc discharge valve is closed (to prevent 
reverse rotation) for the first 5 minutes after the discharge valve is closed or until a 
c:ooldown of the idle loop would preclude a startup. With the discharge valve closed 
there is no reverse flow 

B. 	 Incorrect:. This would be correct if the discharge valve is open 
C. 	 Incorrect: This would be correct during low power conditions in which there is positive 

flow through the loop but the reverse flow summer still subtracts it. 
D. 	 Incorrect: This would be correct if the RWR MG Set field breaker was racked out (as 

opposed to tripping). The reverse ·now summer is disabled and all flow is seen as 
positive. 

Technical Reference(s): SDLP-02H, AOP-8, OP-65 

Proposed references to be provided to applicants during examination: None 

Learning Objective: 	 SDLP-02H; 1.09.e 

Question Source: 	 Bank# 
Modified Bank # 
New __.X 

Question History: 

Question Cognitive Level: 	 Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 (7) 

Comments: 



Question #2 

The plant is operating at 100% power when the following occurs: 

• 	 Transformers T2 and T3 trip due to high winds and flying debris 
• 	 An Unusual Event is declared 
• 	 Annunciator 09-8-2-24 "4160V BUS 1 0500 DEGRADED VOLTAGE TIMER 


INITIATED" alarms 

• 	 EPIC alarm A-721 "SWGR BUS 12500 VOLT LOW" is in alarm at 588 VAC 
• No Operator actions are taken 

10 seconds after the annunciator is received you note the following indications: 

• 	 10500 Bus voltage as indicated at the 09-8 panel is currently 3850 volts and steady 
• 	 Drywell pressure is 1.8 psig and steady 
• 	 RPV water level is 201 inches and steady 

Based on the above indications, which of the following is the correct action to be taken? 

A. Raise 10500 bus voltage via the 71T-4 tap changer. 

B. f~aise 10500 bus voltage via the EDG A(C) voltage regulator(s). 

C. Enter and execute AOP-18, "Loss of 10500 Bus." 

D. Enter and execute AOP-59, "Loss of RPS Bus A Power." 



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

Examination Outline Cross-Reference: 	 Level RO 
Tier# 1 
Group # 1 
KJA# 295003 AK 2.01 
Importance Rating 4.2/4.0 

Partial or Complete Loss of A.C. Power 

2.4.50 Emergency Procedures I Plan 

Ability to verify system alarm setpoints and operate controls identified in the alarm 
response manual. (CFR: 41.10143.5145.3) 

Proposed Question: 2 


The plant is operating at 100% power when the following occurs: 


• 	 Transformers T2 and T3 trip due to high winds and flying debris 
• 	 An Unusual Event is declared 
• 	 Annunciator 09-8-2-24 "4160V BUS 10500 DEGRADED VOLTAGE TIMER 

INITIATED" alarms 
• 	 EPIC alarm A-721 "SWGR BUS 12500 VOLT LOW" is in alarm at 588 VAC 
• No Operator actions are taken 

10 seconds after the annunciator is received you note the following indications: 

• 	 10500 Bus voltage as indicated at the 09-8 panel is currently 3850 volts and steady 
• 	 Drywell pressure is 1.8 psig and steady 
• RPV water level is 201 inches and steady 

Based on the above indications, which of the following is the correct action to be taken? 

A. Raise 10500 bus voltage via the 71T -4 tap changer. 

B. Raise 10500 bus voltage via the EDG A(C) voltage regulator(s). 

C. Enter and execute AOP-18, "Loss of 10500 Bus." 

D. Enter and execute AOP-59, "Loss of RPS Bus A Power." 

Proposed Answer: 

A. Raise 10500 bus voltage via the 71T-4 tap changer. 



Explanation (Optional): 

A. 	 Correct: Raise 10500 bus voltage via the 71T-4 tap changer. Based on the conditions 
liisted in the question stem, 10500 bus voltage is greater than 2975 volts and there is no 
indication that a LOCA is occurring. Therefore, the auto starts of the A and C EDGs 
have not yet occurred (occur at 45 seconds after the timer initiates). The 10304 and 
10514 tie breakers will still be shut, therefore raising 10500 bus voltage shall be 
accomplished via the 71T-4 tap changer. 

B. 	 Incorrect: Raise 10500 bus voltage via the EDG A(C) voltage regulator(s). Based on 
the conditions listed in the question stem, 10500 bus voltage is greater than 2975 volts 
and there is no indication that a LOCA is occurring. Therefore, the auto starts of the A 
and C EDGs have not yet occurred (occur at 45 seconds after the timer initiates). The 

0304 and 10514 tie breakers will still be shut, therefore raising 10500 bus voltage shall 
be accomplished via the 71T-4 tap changer not the EDG A(C) voltage regulators. 
Plausible if the candidate does not correlate the conditions provided in the stem. 

C. 	 Incorrect: Enter and execute AOP-18, "Loss of 10500 Bus." Based on the conditions 
provided in the question stem, the 10500 bus has not been lost. Therefore the entry 
conditions for AOP-18 have not been met. Plausible is the candidate cannot recall the 
entry conditions for AOP-18. 

D. 	 Incorrect: Enter and execute AOP-59, "Loss of RPS Bus A Power." Based on the 
conditions provided in the question stem, the 10500 bus has not been lost and thus RPS 
Bus A has not been lost either. Therefore the entry conditions for AOP-59 have not been 
met. Plausible is the candidate cannot recall the entry conditions for AOP-59. 

Technical Reference(s): ARP-09-8-2-24, AOP-18, AOP-59 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-71E; 1.12.a 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (10) 

Comments: 

http:OCFR55.41


Question #3 

The plant was conducting a shutdown \ cooldown when the following occurred: 

• Drywell pressure: 3.1 psig, rising 1 psig/min 
• Rx Pressure: 460 psig, lowering 6 psig/min 
• Bus 10500 tripped on a high differential current bus fault 

Assuming no operator actions for the next 10 minutes, complete the following statement 
concerning the OVERALL trend of DC battery voltages: 

The "B" LPCI MOV batteries (71BAT-3B) voltage trend will be to ____ and the "An 
Station Batteries (71SB-1A) voltage trend will be to ____ 

71BAT-3B 71SB-1A 

A. Remain the same Lower 

B. Lower Remain the same 

C. Remain the same Remain the same 

D. Lower Lower 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295004 AA 2.03 
Importance Rating 2.8/2.9 

AA 2.03 Ability to determine and/or interpret the following as they apply to PARTIAL 

OR COMPLETE LOSS OF D.C. POWER: 

(CFR: 41.10143.5145.13) 


Battery voltage 


Proposed Question: 3 


The plant was conducting a shutdown \ cooldown when the following occurred: 


• Drywell pressure: 3.1 psig, rising 1 psig/min 
• Rx Pressure: 460 psig, lowering 6 psig/min 
• Bus 10500 tripped on a high differential current bus fault 

Assuming no operator actions for the next 10 minutes, complete the following statement 
concE~rning the OVERALL trend of DC battery voltages: 

The "B" LPCI MOV batteries (71 BAT-3B) voltage trend will be to and the "An 
Station Batteries (71SB-1A) voltage trend will be to ____ 

A. Remain the same 	 Lower 

B. Lower 	 Remain the same 

C. Remain the same 	 Remain the same 

D. Lower 	 Lower 

Proposed Answer: D: Lower, Lower 

http:41.10143.5145.13


Explanation (Optional): 

10500 supplies the "An Station Battery charger. The EDGs will auto start to resupply 10500 
loads but the bus fault (high differential current) will cause the EDGs to trip off the bus. So 
the Station Batteries (without a charger) continue to supply loads (such as RHR logic). 
10600 supplies the LPCI "B" battery charger. However it lost the charger because a LOCA 
signal was generated (DW press >2.7 psig) which is a system design feature. Normally, 
voltage would remain steady since there are no active loads on the bus. However, at 450 
psig the LPCI injection valve will open (since there is a LOCA signal) and lower the battery 
voltage. Only after 10 minutes can the operators manually place the battery charger back in 
service. 

Technical Reference(s): 

Proposed references to be provided to applicants during examination: 

Learning Objective: SDLP-71 B. EO 1.10 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (1 0) 

Comments: 

http:OCFR55.41


Question #4 

A reactor startup is in progress. Reactor power is currently 23%. The Main Turbine is 
paralleled to the grid when the following annunciator is received in the Control Room: 

• 09-5-2-09 "MAIN TURB TRIP" 

Based on the above, a reactor scram _(1)_ and the Turbine Bypass valves will open to 
prevent exceeding the Tech Spec limit for _(2)_" 

ill 

A. occurs MCPR 

B. occurs APLHGR 

C. does NOT occur MCPR 

D. does NOT occur APLHGR 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295005 AK 3.07 
Importance Rating 3.8/3.8 

AK 3.07 Knowledge of the reasons for the following responses as they apply to MAIN 
TURBINE GENERATOR TRIP: (CFR: 41.5/45.6) 

Bypass valve operation 

Proposed Question: 

A reactor startup is in progress. Reactor power is currently 23%. The Main Turbine is 
paralleled to the grid when the following annunciator is received in the Control Room: 

• 09-5-2-09 "MAIN TURB TRIP" 

Based on the above, a reactor scram _(1)_ and the Turbine Bypass valves will open to 
prevent exceeding the Tech Spec limit for _(2)_. 

A. occurs 	 MCPR 

B. occurs 	 APLHGR 

C. does NOT occur 	 MCPR 

D. does NOT occur 	 APLHGR 

Proposed Answer: 

C. does NOT occur 	 MCPR 



Explanation (Optional): 

Based on the conditions given in the question stem, with Reactor Power less than 29%, as 
the main turbine trips a reactor scram WILL NOT occur. The main turbine bypass valves are 
designed to bypass steam equivalent to 25% reactor power to the main condenser. 
Therefore, all bypass valves will open to mitigate the resultant reactor core reactivity addition 
(MCPR concern) due to the pressure rise in the RPV. The bypass valves are not designed 
to protect APLHGR but instead protect for LHGR and MCPR limits. 

Technical Reference(s): SDLP-94A, OP-9, T.S. 3.7.6 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-94A, EO 1.09.b,c,f 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1 OCFR55.41 (5) 

Comments: 

http:OCFR55.41


Question #5 

The R~eactor is operating at 95% power following 531 days of high power operations. 

The following events occur: 

T=O minutes: 

• The Reactor scrams. 
• The Main Turbine trips 
• The 4160V distribution buses fail to transfer to Reserve Power. 
• APRMs are downscale. 
• RPS buses 'N and 'B' remain energized throughout the transient. 

T=5 minutes: 

Immediate actions per AOP-1 "Reactor Scram" have been completed by the At the Controls 
(A TC) operator. 

T=6 minutes: 

The operator monitoring Reactor pressure will observe that Reactor pressure will 
__(1)__ because __(2)__" 

(1 ) (2) 

A. be rising until SRVs lift the MSIVs were manually shut 

B. be rising until SRVs lift the MSIVs automatically shut 

C. remain steady EHC will control pressure at 1040 psig 

D. remain steady EHC will control pressure at 970 psig 



ES-401 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KJA# 295006 AK 3.03 
Importance Rating 3.8/3.9 

AK 3.03 Knowledge of the reasons for the following responses as they apply to 

SCRAM: 

(CFR: 41.5/45.6) 


Reactor pressure response 

Proposed Question: 5 

The Reactor is operating at 95% power following 531 days of high power operations. 


The following events occur: 


T=O minutes: 


• The Reactor scrams. 
• The Main Turbine trips 
• The 4160V distribution buses fail to transfer to Reserve Power. 
• APRMs are downscale. 
• RPS buses 'A' and 'B' remain energized throughout the transient. 

T=5 minutes: 

Immediate actions per AOP-1 "Reactor Scram" have been completed by the At the Controls 
(A TC) operator. 


T=6 minutes: 


The operator monitoring Reactor pressure will observe that Reactor pressure will 

__(1)__ because __(2}__" 

(1) 	 (2) 

A. be rising until SRVs lift the MSIVs were manually shut 

B. be rising until SRVs lift the MSIVs automatically shut 

C. remain steady 	 EHC will control pressure at 1040 psig 

D. remain steady EHC will control pressure at 970 psig 

Proposed Answer: 
A. be rising until SRVs lift 	 the MSIVs were manually shut 



Explanation (Optional): RPS busses A & B mayor may not remain energized depending 
on timing of EDG startup and re-energizing the vital ECCS busses. This bullet in stem is 
necessary for Candidate to fully understand Plant response. Decay heat following 531 days 
of high power operations will be significant and cause Rx press to rise following scram. One 
minute after AOP-1 Immediate Actions are complete, RPV pressure will not have risen to the 
SRV relief setpoint yet. Therefore, RPV pressure will be rising. 

A. 	 Correct. With the failure to transfer to reserve power, the Circulating Water pumps 
are without power. An AOP-1 action is to close the MSIVs if the CW pumps are not 
operating. With decay heat being generated, reactor pressure will rise. 

B. 	 Incorrect. Since RPS logic remained energized throughout the transient, the MSIVs 
remain open. There is nothing in the stem that might cause them to close (other 
than a loss of power to their AC solenoids and stem states RPS 'A' and 'B' buses 
remain energized). 

C. 	 Incorrect. The "A" and "B" EHC pumps receive power from MCCs 231 and 241. 
These are not EDG powered busses and, with a loss of offsite power, these MCCs 
will no have power. However, if the candidate thinks they still have power, 1040 psig 
would be the normal operating reactor pressure with the turbine on line. 

D. 	 Incorrect. EHC pumps do no have power however, 970 psig is above the EHC 
pressure setpoint and EHC would control to this setpoint (the bypass valves would 
be full closed at 970 psig). 

Technical Reference(s): AOP-1, OP-68 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-36, EO 1.09; LP-AOP, EO 1.10 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (5) 

Comments: 

http:OCFR55.41


Question #6 

The Control Room was abandoned due to toxic gas. A reactor shutdown was commenced 
per the guidance of AOP-43 "Plant Shutdown from Outside the Control Room." 

• A reactor cooldown is currently in progress. 

• During the last 30 minutes, reactor pressure was lowered from 1013 psig to 666 psig. 

If the cool down continues at the SAME RATE (OF/hour) for the next 30 minutes, what will be 
the status of cooldown rate limits \ targets? 

A. 	 No limits \ targets will be exceeded. 

B. 	 Administrative limits \ targets will be exceeded; but no technical specifications will be 
violated. 

C. 	 Administrative limits \ targets and technical specifications will be exceeded; thirty 
minutes is the maximum time allowed to restore cooldown limits. 

D. 	 Administrative limits \ targets and technical specifications will be exceeded; one hour is 
the maximum time allowed to restore cooldown limits. 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295016 AA 2.03 
Importance Rating 4.3/4.4 

AA 2.03 Ability to determine and/or interpret the following as they apply to CONTROL 
ROOJIII ABANDONMENT: (CFR: 41.10/43.5/45.13) 

Reactor pressure 

Proposed Question: 6 

The Control Room was abandoned due to toxic gas. A reactor shutdown was commenced 
per the guidance of AOP-43 "Plant Shutdown from Outside the Control Room." 

• A reactor cooldown is currently in progress. 

• During the last 30 minutes, reactor pressure was lowered from 1013 psig to 666 psig. 

If the cooldown continues at the SAME RATE (OF/hour) for the next 30 minutes, what will be 
the status of cool down rate limits \ targets? 

A. 	 No limits \ targets will be exceeded. 

B. 	 Administrative limits \ targets will be exceeded; but no technical specifications will be 
violated. 

C. 	 Administrative limits \ targets and technical specifications will be exceeded; thirty 
minutes is the maximum time allowed to restore cooldown limits. 

D. 	 Administrative limits \ targets and technical specifications will be exceeded; one hour is 
the maximum time allowed to restore cooldown limits. 

Proposed Answer: 

B. 	 Administrative limits \ targets will be exceeded; but no technical specifications will be 
violated. 

http:41.10/43.5/45.13


Explanation (Optional): 

Based on the conditions stated in the question stem the reactor has cooled down 
approximately 48 degrees Fahrenheit in 30 minutes. Therefore, if the same cooldown rate is 
maintained for the subsequent 30 minutes, the hourly cooldown rate would be approximately 
96 degrees Fahrenheit per hour. This violates the administrative cooldown rate limits \ target 
of ST·26J which are listed as 85-95 degrees Fahrenheit per hour. The hourly cooldown rate 
does not exceed the Tech Spec LCO 3.4.9 limit of 100 degrees Fahrenheit per hour. The 
candidates will be required to take the data given in the question stem, convert the gage 
pressures to absolute and then look up the corresponding saturation temperatures using 
ASME steam tables and or AOP-1 Press-Temp Attachment 7 in order to calculate the 
cooldown rate. 

Technical Reference(s): AOP-43, Tech Spec LCO 3.4.9, ST-26J 

Proposed references to be provided to applicants during examination: Steam Tables, 
AOP-1 Attachment 7 

Learning Objective: SDLP-02A, EO 1.07.a, 1.08.a 
Question Source: Modified Bank - INPO #27888 

Question History: Cooper 2003 ILO Exam 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (1 0) 

Comments: 



Parent Question from INPO Exam Bank - Cooper 2003 ILO Exam 

Control room abandonment is required due to toxic gas in the control room. The CRS at the 
Alternate Shutdown Panel commences a reactor cooldown. The CRS lowers reactor 
pressure from 900 psig to 550 psig in 30 minutes. 

If the cooldown continues at the SAME RATE (F/minute) for the next thirty minutes, what will 
be the status of cooldown rate limits? 

a. No limits will be exceeded. 

b. Administrative limits will be exceeded; but no technical specifications will be violated. 

c. Administrative limits and technical specifications will be exceeded; thirty minutes is the 
maximum time allowed to restore cooldown limits. 

d. Administrative limits and technical specifications will be exceeded; one hour is the 
maximum time allowed to restore cooldown limits. 

Correct Answer: 

c. Administrative limits and technical specifications will be exceeded; thirty minutes is the 
maximum time allowed to restore cooldown limits. 



Question #7 

The plant is operating at 100% power with three RBCLC heat exchangers in service. 


Reactor Building Closed Loop Cooling pumps 'A' and 'C' are running supplying cooling to 

their respective loads. 


The following annunciator is received at the 09-6 panel: 


• 09-6-2-31 "RBC HDR PRESS LO" 

Which one of the following choices correctly describes a potential cause for this 
annunciator? 

A. The supply breaker for L-14, 11402 has tripped. 

B. A significant tube leak has developed from the 'B' Non-Regenerative Heat Exchanger. 

C. A significant tube leak has developed from the 'B' Drywell Unit Cooler. 

D. One RBC heat exchanger has been removed from service. 



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

Examination Outline Cross-Reference: 	 Level ROISRO 
Tier# 1 
Group # 1 
KIA # 295018 AA 2.03 
Importance Rating 3.2/3.5 

AA 2.03 Ability to determine and/or interpret the following as they apply to PARTIAL 
OR COMPLETE LOSS OF COMPONENT 
COOLING WATER: (CFR: 41.10/43.5/45.13) 

Cause for partial or complete loss 

Proposed Question: 7 


The plant is operating at 100% power with three RBCLC heat exchangers in service. 


Reactor Building Closed Loop Cooling pumps 'A' and 'C' are running supplying cooling to 

their respective loads. 


The following annunciator is received at the 09-6 panel: 


• 09-6-2-31 "RBC HDR PRESS LO" 

Which one of the following choices correctly describes a potential cause for this 
annunciator? 

A. The supply breaker for L-14, 11402 has tripped. 

B. A significant tube leak has developed from the 'B' Non-Regenerative Heat Exchanger. 

C. A significant tube leak has developed from the 'B' Drywell Unit Cooler. 

D. One RBC heat exchanger has been removed from service. 

Proposed Answer: 

C. A significant tube leak has developed from the 'B' Drywell Unit Cooler. 

http:41.10/43.5/45.13


Explanation (Optional): 

A. 	 Incorrect: The supply breaker for l-14, 11402 has tripped. l-14 supplies power to the 
'13' RBClC which is not running based on the conditions given in the question stem. 
Thus, the power loss could not be the cause for the RBC header pressure drop. 

S. 	 Incorrect: A significant tube leak has developed from the 'B' Non-Regenerative Heat 
Exchanger. This tube leak would result in leakage into the RBClC system since the 
RWCU system is operating at a higher pressure than RBClC. Therefore, a drop in 
RBClC header pressure would not occur. 

C. 	 Correct: A significant tube leak has developed from the 'B' Drywell Unit Cooler would 
leak into the drywell and cause system pressure to drop. 

D. 	 Incorrect: Removing a heat exchanger from service would affect heat loading on the 
system. Changing the heat load would affect temperature which would affect water 
density. 

Technical Reference(s): OP-40, ARP 09-6-2-22, ARP 09-6-2-31 

Proposed references to be provided to applicants during examination: None 

learning Objective: SDlP-15, EO 1.14.c 
Question Source: New 

Question History: New 

Question Cognitive level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (10) 

Comments: 

http:OCFR55.41


Question #8 

The plant is operating at 50% power. Power ascension is in progress following control rod 
sequence exchange. 

• 	 The Reactor Building NPO has just notified the Control Room that he has observed 
an air leak on the west side of RB 272' 

• 	 Instrument and service air header pressure is 106 psig and lowering at a rate of 1 
psig per minute. 

Based on the indications above: 

(1) 	How many Instrument Air Compressors are currently running? AND 
(2:) 	Assuming the air leak rate remains constant, how long until the Service Air Header 

Auto Isolation Valve (39FCV-11 0) auto closes? 

(1 ) (2) 

A. 2 11 minutes 

B. 3 11 minutes 

C. 2 21 minutes 

D. 3 21 minutes 



ES·401 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 1 
Group # 1 
KIA # 295019 AA 2.01 
Importance Rating 3.5/3.6 

AA 2.01 Ability to determine and/or interpret the following as they apply to PARTIAL 

OR COMPLETE LOSS OF INSTRUMENT AIR: 

(CFR: 41.10/43.5/45.13) 


Instrument air system pressure 

Proposed Question: 8 

The plant is operating at 50% power. Power ascension is in progress following control rod 
sequemce exchange. 

• 	 The Reactor Building NPO has just notified the Control Room that he has observed 
an air leak on the west side of RB 272' 

• 	 Instrument and service air header pressure is 106 psig and lowering at a rate of 1 
psig per minute. 

Based on the indications above: 

(1) How many Instrument Air Compressors are currently running? AND 
(2) Assuming the air leak rate remains constant, how long until the Service Air Header 

Auto Isolation Valve (39FCV-110) auto closes? 

(1 ) 	 (2) 

A. 2 	 11 minutes 

B. 3 	 11 minutes 

C. 2 	 21 minutes 

D. 3 	 21 minutes 

Proposed Answer: 

A. 2 	 11 minutes 

http:41.10/43.5/45.13


Explanation (Optional): 

Based on the conditions provided in the question stem, with instrument air header pressure 
at 106 psig, there should be a total of 2 air compressors running. Per AOP-12, the first 
standby air compressor starts at 107 psig and the second standby air compressor will not 
start until air header pressure lowers to 104 psig. With the air leak rate at 1 psig per minute it 
will talke 11 minutes to lower to the auto isolation setpoint of 95 psig for the service air 
header auto isolation valve (39FCV-110). The breathing air header auto isolation valve auto 
close setpoint is at B5 psig (therefore it will take 21 minutes to reach the closure setpoint). 

Technical Reference(s): AOP-12 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-39, EO 1.0B.a,c, and 1.14.b 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (1 0) 

Comments: 

http:OCFR55.41


Ques,tion #9 

The plant is in an outage with the following conditions. 

• RHR pump "A" is in shutdown cooling 
• Vessel Head is off 
• Reactor cavity is flooded up 
• The spent fuel pool gates are installed 
• Main condenser is tagged and isolated for tube work 
• Waste Collector Tank is tagged and isolated for cleaning 

Other plant equipment is operational and available. 

The following occurs: 

• An electrical short causes a trip of the running RHR pump "An. 

Per AOP-30, Loss of Shutdown Cooling, by maximizing flow through the system, which one 
of the following is currently capable of being used as an alternate cooling method? 

A. Fuel Pool Cooling 

B. Decay Heat Removal 

C. RWCU in blowdown mode 

D. RWCU in recirc mode 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295021 AK 3.04 
Importance Rating 3.3/3.4 

AK 3.04 Know/edge of the reasons for the following responses as they apply to LOSS 
OF SHUTDOWN COOLING: (CFR: 41.5/45.6) 

Maximizing reactor water cleanup flow 

Proposed Question: 9 


The plant is in an outage with the following conditions. 


• RHR pump "A" is in shutdown cooling 
• Vessel Head is off 
• Reactor cavity is flooded up 
• The spent fuel pool gates are installed 
• Main condenser is tagged and isolated for tube work 
• Waste Collector Tank is tagged and isolated for cleaning 

Other plant equipment is operational and available. 

The following occurs: 
• An electrical short causes a trip of the running RHR pump "A". 

Per AOP-30, Loss of Shutdown Cooling, by maximizing flow through the system, which one 
of the following is currently capable of being used as an alternate COOling method? 

A. Fuel Pool Cooling 

B. Decay Heat Removal 

C. RWCU in blowdown mode 

D. RWCU in recirc mode 

Proposed Answer: 

D. RWCU in recirc mode 



Explanation (Optional): 

A. Incorrect: This system requires the Fuel Pool Gates to be removed before use. 
s.. Incorrect This system requires the Fuel Pool Gates to be removed before use 
C. 	 Incorrect This mode of RWCU requires discharge to the condenser or radwaste, 

both of which are unavailable 
D. 	 Correct A flowpath for this exists as long as there is no isolation signal (and the stem 

has no isolation signal). 

Technical Reference(s): AOP-30 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-10, EO 1.09.e 
Question Source: New 

Question History: 


Question Cognitive Level: Memory or Fundamental Knowledge 


10 CFR Part 55 Content: 1 OCFR55.41 (5) 


Comments: 

http:OCFR55.41


Ques;tion #10 

While operating in Mode 5 with the Mode Selector Switch in "REFUEL" the _---'C..:,.1)'--__ 
in conjunction with (2) ensures that inadvertent criticality is not achieved 
while refueling. 

A. Rod Sequence Control System 

B. Rod Sequence Control System 

C. One-Rod-Out interlock 

D. One-Rod-Out interlock 

the proper rod withdrawal sequence loaded into 
the Rod Worth Minimizer (RWM) 

adherence to the approved fuel movement plan 
during fuel moves 

adherence to the approved fuel movement plan 
during fuel moves 

the proper rod withdrawal sequence loaded into 
the Rod Worth Minimizer (RWM) 



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

Examination Outline Cross-Reference: 	 Level 
Tier # 
Group # 
KIA # 
Importance Rating 

RO/SRO 
1 
1 
295023 AK 1.02 
3.2/3.6 

AK 1.02 Knowledge of the operational implications of the following concepts as they 
apply to REFUELING ACCIDENTS: (CFR: 41.8 to 41.10) 

Shutdown margin 

Proposed Question: 10 


WhilE~ operating in Mode 5 with the Mode Selector Switch in "REFUEL" the _----l(....:..1)1--__ 

in conjunction with 
while refueling. 

ill 
A. Rod Sequence Control System 

B. Rod Sequence Control System 

C. One-Rod-Out interlock 

D. One-Rod-Out interlock 

Proposed Answer: 

C. One-Rod-Out interlock 

ensures that inadvertent criticality is not achieved 

122 

the proper rod withdrawal sequence loaded into 


the Rod Worth Minimizer (RWM) 


adherence to the approved fuel movement plan 
during fuel moves 

adherence to the approved fuel movement plan 
during fuel moves 

the proper rod withdrawal sequence loaded into 
the Rod Worth Minimizer (RWM) 

adherence to the approved fuel movement 
plan during fuel moves 



Explanation (Optional): 

Per Technical Specification bases Section 3.9.2, in order to prevent inadvertent criticality 
during Mode 5, the refuel position one-rod-out interlock ensures no more than one control 
rod may be withdrawn thus providing protection against prompt reactivity excursions. 
Additionally, in conjunction with the one-rod-out interlock per Tech Spec bases Section 3.1.1 
(specifically SR 3.1.1.1) an evaluation of each in vessel fuel movement during fuel loading is 
required to ensure adequate SDM is maintained during refueling. This evaluation ensures 
that the intermediate loading patterns are bounded by the safety analyses for the final core 
loading pattern. The Rod Sequence Control System provides visual indication of proper rods 
to be withdrawn to prevent high rod worth during startup. The Rod Worth Minimizer 
performs a similar function to RSCS but will directly enforce rod blocks based on a 
prescribed rod withdrawal pattern. Nether RSCS nor RWM enforces blocks or provide 
indication which would prevent inadvertent criticality while performing refueling operations. 

Technical Reference(s): Tech Spec Bases B 3.1.1 and B 3.9.2 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-03F, EO 1.09.d 
Question Source: Bank - INPO Exam Bank #24857 

Question History: Duane Arnold 2002 ILO Exam 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1 OCFR55.41 (8) 

Comments: 

http:OCFR55.41


Parent Question from INPO Exam Bank - Duane Arnold 2002 ILO Exam 

Refueling operations are in progress with the Mode Switch in "REFUEL". 

Which of the following allows the withdrawal of a control rod AND ensures the reactor will 
remain shutdown? 

a. 	 The One-Rod permissive interlock and following the fuel moving plan during fuel 
moving. 

b. 	 The RSCS Group Selector switch selected to the correct sequence and adequate 
shutdown margin designed into the core. 

c. 	 Refueling Rod Block Interlocks and the proper rod withdrawal sequence loaded into 
the RWM. 

d. 	 The RSCS Mode Selector Switch placed in 'WITHDRAW" and following the fuel 
moving plan during fuel moving. 

Correct Answer: 

a. 	 The One-Rod permissive interlock and following the fuel moving plan during fuel 
moving. 



Question #11 

The plant has experienced a loss of coolant accident. The following plant conditions exist: 

• Drywell pressure: 6 psig. 
• Drywell temperature: 220°F. 
• Torus pressure: 7 psig 
• Torus Water temperature: 110°F 

If Drywell sprays were currently in service, the lowest Drywell pressure could go before 
being automatically secured would be (1) psig. 

If Drywell sprays were not in service then sprays _---..s(.=2.L.)__ to be placed in service. 

(1) (2) 

A. o are NOT allowed 

B. o are allowed 

c. 2.7 are NOT allowed 

D. 2.7 are allowed 



ES·4(}1 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KJA# 295024 EA 1.17 
Importance Rating 3.9/3.9 

EA 1.17 Ability to operate and/or monitor the following as they apply to HIGH 
DRYllrlELL PRESSURE: (CFR: 41.7/45.6) 

Containment spray: Plant-Specific 

Proposed Question: 


The plant has experienced a loss of coolant accident. The following plant conditions exist: 


• Drywell pressure: 6 psig. 
• Drywell temperature: 220°F. 
• Torus pressure: 7 psig 
• Torus Water temperature: 110°F 

If Drywell sprays were currently in service, the lowest Drywell pressure could go before 

being automatically secured would be (1) psig. 


If DryiNell sprays were not in service then sprays _---\{.=2)L...-_ to be placed in service. 


(1) 	 (2) 

A. 0 	 are NOT allowed 

8. 0 	 are allowed 

C. 2.7 	 are NOT allowed 

D. 2.7 	 are allowed 

Proposed Answer: C: 2.7. are NOT allowed 



Explanation (Optional): 

EOP-4 would have been entered when OW pressure reached 2.7 psig and OW temp 
reached 135 deg F. OW Spray could have been placed in service to maintain OW temp less 
than ~~09 deg F. Once in service, per EOP-4 direction, they must be secured before 
pressure drops below 0 psig. However, they will automatically secure if OW pressure 
reaches 2.7 psig. If not in service, they can only be started if the OW Spray Initiation Limit is 
met. Although OW spray uses Torus pressure (15 psig) as a bases to spray the OW, the 
OW Spray Initiation Limit is only based on OW parameters. Using OW parameters, the plant 
is in the unsafe region of the curve and can not spray. 

Technical Reference(s): EOP-4, EOP-11 

Proposed references to be provided to applicants during examination: EOP-11 

Learning Objective: MIT-301.11 E, EO 4.05 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (1 0) 

Comments: 

http:OCFR55.41
http:MIT-301.11


Question #12 

The plant is operating at 100% power when reactor pressure begins to rise unexpectedly. 

With no Operator action, the initial EHC system response will be to open a _(1)_ and the 
reason this occurs is that _{2}_, 

ill 

A. Bypass Valve (BV) 

B. Bypass Valve (BV) 

C. Turbine Control Valve (TCV) 

D. Turbine Control Valve (TCV) 

W 

Load Limit is set at 100% which prevents 
further TCV opening 

Max Combined Flow will allow up t0100% 
flow through the TCVs and then starts to 

open the BVs 

Max Combined Flow will allow up to 110% 
flow through the TCVs and then starts to 

open the BVs 

Load Limit is set at 111 % which allows 
further TCV opening 



ES401 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level 
Tier# 
Group # 
KIA # 
Importance Rating 

RO/SRO 
1 
1 
295025 EK3.08 
3.5/3.5 

High Reactor Pressure: Know/edge of the reasons for the following responses as they 
apply to HIGH REACTOR PRESSURE: Reactor/turbine pressure regulating system 
operation 

Proposed Question: 12 


The plant is operating at 100% power when reactor pressure begins to rise unexpectedly. 


With no Operator action, the initial EHC system response will be to open a _(1)_ and the 

reason this occurs is that _(2)_" 

ill 

A. 	 Bypass Valve (BV) 

B. 	 Bypass Valve (BV) 

c. Turbine Control Valve (TCV) 

D. Turbine Control Valve (TCV) 

Proposed Answer: 


D Turbine Control Valve 


Load Limit is set at 100% which prevents 
further TCV opening 

Max Combined Flow will allow up t0100% 
flow through the TCVs and then starts to 

open the BVs 

Max Combined Flow will allow up to 110% 
flow through the TCVs and then starts to 

open the BVs 

Load Limit is set at 111 % which allows 
further TCV opening 

Load Limit is set at 111 % which allows 
further TCV opening 



Explanation: . 

A incorrect- The Load Limit potentiometer has a setting of 0 - 10. However, a setting of 10 
corresponds to an actual load setting of 111 %. With load limit set higher than 
actual load the bypass valve will not open. However, the candidate can easily 
misconstrue the number 10 setting as corresponding to 100%. If it were at 100% 
then a bypass valve would open. 

S. 	 incorrect- The setting for Max Combined Flow potentiometer has a setting of 0 6. A 
setting of 6 (which is normal) is a setting of 110%. The setting would start opening 
the bypass valves (at 100% Turbine Load) if either all the TCVs were open (at 
100% TCV 4 is partially open) OR if Load Limit was set at 100% then Max 
Combined Flow would operate just as given in the distracter. 

C. 	 incorrect- The TCV does open first and Max Combined Flow will limit total flow (TCV 
and BVs combined) to 110% but will then will not further open the Bypass Valves. If 
Max Combined flow was set higher (it can go to a setting of 10 which corresponds to 
150%) then this distracter would be correct.. 

D. 	 correct- At 100% load, the #4 TCV is 15-25% open. With Load Limit set at 111 % AND 
with the #4 TCV not fully open, load can continue to increase until either 111 % load is 
reached or the #4 TCV is fully open. 

Technical Reference(s): OP-9 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-94C 1.05 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (5) 

Comments: 

http:OCFR55.41


Question #13 

The plant is at power when the following occur: 

• Torus Temperature is rising 
• EOP-4, "Primary Containment Control" is entered 
• CRS directs RHR be placed in Torus Cooling 
• RHRSW is unavailable 

A step in EOP-4 reads "IF ... RHRSW pumps cannot supply cooling water. .. THEN enter 
EP-10 and execute it concurrently with this procedure". 

The use of this procedure allows _(1)_ to supply cooling water to the _(2)_ RHR Heat 
Exchanger. 

(1) (2) 


A Fire Protection Water A 


B. Fire Protection Water B 

c. Emergency Service Water A 

D. Emergency Service Water B 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295026 EK 3.02 
Importance Rating 3.9/4.0 

EK 3.02 Knowledge of the reasons for the following responses as they apply to 
SUPPRESSION POOL HIGH WATER TEMPERATURE: (CFR: 41.5/45.6) 

Suppression pool cooling 

Proposed Question: 13 


The plant is at power when the following occur: 


• Torus Temperature is rising 
• EOP-4, "Primary Containment Control" is entered 
• CRS directs RHR be placed in Torus Cooling 
• RHRSW is unavailable 

A step in EOP-4 reads "IF ... RHRSW pumps cannot supply cooling water... THEN enter 
EP-10 and execute it concurrently with this procedure". 

The use of this procedure allows _(1)_ to supply cooling water to the _(2)_ RHR Heat 
Exchanger. 

(1) 	 (2) 

A. Fire Protection Water 	 A 

B. Fire Protection Water 	 B 

C. Emergency Service Water A 

D. Emergency Service Water B 

Proposed Answer: 

A Fire Protection Water A 



Explanation (Optional): 


NOTE: The title of EP-10 is not provided because: 

• EOP-4 does not provide the title in the step 
• It would provide information needed (Fire Protection Water) to obtain the correct 

answer. 
Additionally, information has been left out of the step as indicated by the 3 periods in a row 
( ... ) to indicate it is not a full quote. Again, this is because information within the step (that is 
for the A RHR Loop) would provide the correct answer. 

A. 	 Correct: Per EP-10, Fire protection water is aligned to the "A" heat exchanger. 

B. 	 Incorrect: EP-10 directs the use of Fire Protection water but only for the "An heat 
exchanger. 

C. 	 Incorrect: See A above on the use of ESW and RHR. 

D. 	 Incorrect: On a loss of RBC to RHR, ESW can be lined up to the RHR pump 

seals to provide cooling but not cooling for the heat exchanger 


Technical Reference(s): EOP-4, EP-10 

Proposed references to be provided to applicants during examination: None 

Learning Objective: MIT-301.11 E 4.03, 4.05 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (5) 

Comments: 

http:OCFR55.41
http:MIT-301.11


Question #14 

A large break loss of coolant accident (lOCA) has occurred. 

• 	 The operators in the Control Room are taking actions per EOP-2 "RPV Control" and 
EOP-4 "Primary Containment Control". 

• 	 Orywell pressure is 30 psig and rising. 
• 	 Orywell temperature is 270°F and rising. 

Per EOP-4 "Primary Containment Control", an NPO has been dispatched by the SNO to 
(1 the RBClC cooling supply to the drywell coolers and drywell 
equipment sump cooler in order to (2) ________ 

ill 	 rn. 
A. 	 isolate maintain adequate cooling to other RBCle cooled 

components 

B. 	 isolate prevent piping rupture due to voiding and water 
hammer 

C. 	 restore lower temperature in the drywell by providing a 
heat sink 

D. 	 restore lower pressure in the drywell by condensing steam 
generated by the leak 



ES·401 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 1 
Group # 1 
KIA # 295028 G 2.4.35 
Importance Rating 3.8/4.0 

2.4.35 Emergency Procedures / Plan 

Knowledge of local auxiliary operator tasks during an emergency and the resultant 
operational effects. (CFR: 41.10/43.5/45.13) 

Proposed Question: 

A lar~le break loss of coolant accident (LOCA) has occurred. 

• 	 The operators in the Control Room are taking actions per EOP-2 "RPV Control" and 
EOP-4 "Primary Containment Control". 

• 	 Drywell pressure is 30 psig and rising. 
• 	 Drywell temperature is 270°F and rising. 

Per EOP-4 "Primary Containment Control", an NPO has been dispatched by the SNO to 
(1 the RBCLC cooling supply to the drywell coolers and drywell 
equipment sump cooler in order to (2) ________ 

ill 	 m 
A. 	 isolate maintain adequate cooling to other RBCLC cooled 

components 

B. 	 isolate prevent piping rupture due to voiding and water 
hammer 

C. 	 restore lower temperature in the drywell by providing a 
heat sink 

D. 	 restore lower pressure in the drywell by condensing steam 
generated by the leak 

Proposed Answer: 

B. isolate prevent piping rupture due to voiding and water 
hammer 

http:41.10/43.5/45.13


Explanation (Optional): 

Based on the conditions provided in the question stem, the drywell temperature listed 
warralnts executing the override from the Drywell Temperature leg of EOP-4 to isolate the 
cooling water supply to the drywell coolers, drywell equipment sump cooler, and RWR pump 
and motor coolers per EP-12 if drywell temperature exceeds 260°F. Isolating these cooling 
water supply lines helps to minimize the chance of losing primary containment integrity due 
to a RBClC pipe rupture inside containment due to voiding and water hammer. Per 
precautions of OP-40 and AOP-11, when a lOCA condition exists, re-initiating RBC flow to 
drywe/l components is prohibited. Therefore, even though the reasons for restoring RBC 
flow to these components are plausible to help mitigate drywell environmental parameters 
(temperature and pressure), they are not allowed in the condition listed in the question stem. 
Isolating RBC flow to the drywell components would ensure adequate RBC temperatures to 
the remainder of the RBC cooled components, but it is not the reason for isolation. 

Technical Reference(s): EP-12, EOP-4, AOP-11, OP-40 

Proposed references to be provided to applicants during examination: None 

learning Objective: SDlP-15, EO 1.12.a, EO 1.15.a 
Question Source: New 

Question History: New 

Question Cognitive level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (1 0) 

Comments: 

http:OCFR55.41


__ 

Question #15 

The plant is conducting a normal reactor shutdown with the 10600 bus out of service. During 
the shutdown, a loss of coolant accident (LOCA) occurs. 

Plant conditions are as follows: 

• Torus Pressure is 3.0 psig. 
• Torus Level is 6.0 feet. 
• Torus Temperature is 190°F. 
• RPV water level is 58 inches and lowering slowly. 
• RPV pressure is 200 psig. 
• LPCI injection flow rate is 6500 gpm per loop. 

Based on the conditions above, what action, if any, is required with respect to RHR Pump 
NPSH limits while maintaining maximum LPCI injection flow rate? 

A. No action is necessary. 

B. Lower LPCI injection rate to 1,000 gpm per loop. 

C. Lower LPCI injection rate to 3,000 gpm per loop. 

D. Raise LPCI injection rate to 9,500 gpm per loop. 

RHR PUMP NPSH LIMIT 
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240.00 2 Pump. Opataling'L---..: r- _ .•_ ..•. -
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IL ---... 
~ ---- ;igI ~~'o.oo ---- ~p Overpressure·--.,.,

It! :itOO.OO;:) -........ 

, .. ~ r-.....~ 1190.00 

w ~ 5ig Overpressure·b.~ 
~ ,~ 
:::E 1180.00; 
l- ~ w -- --
I/) ..... , -~ 1170.00 

~ , ~ I- 1160.00 "
1150.00 Overpressure·"- J~~ 
ft40.00 

1130.00 \" 
o 1 2 3 5 6 1 8 9 10 11 

SINGLE LOOP RHR - FLOW PER PUMP (gpm X 1000) 

*Torus Overpressure '" Torus Pressure + 0.4 (Torus Water Level - 1.92) 

http:I-1160.00


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

Examination Outline Cross-Reference: Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295030 EK 2.04 
Importance Rating 3.7/3.8 

EK 2.04 Knowledge of the interrelations between LOW SUPPRESSION POOL WATER 
LEVEL and the following: (CFR: 41.7/45.8) 

RHRlLPCI 

Proposed Question: 15 

The plant is conducting a normal reactor shutdown with the 10600 bus out of service. During 
the shutdown, a loss of coolant accident (LOCA) occurs. 

Plant conditions are as follows: 

• Torus Pressure is 3.0 psig. 
• Torus Level is 6.0 feet. 
• Torus Temperature is 190°F. 
• RPV water level is 58 inches and lowering slowly. 
• RPV pressure is 200 psig. 
• LPCI injection flow rate is 6500 gpm per loop. 

Based on the conditions above, what action, if any, is required with respect to RHR Pump 
NPSH limits while maintaining maximum LPCI injection flow rate? 

A. No action is necessary. 

B. Lower LPCI injection rate to 1,000 gpm per loop. 

C. Lower LPCI injection rate to 3,000 gpm per loop. 

D. Raise LPCI injection rate to 9,500 gpm per loop. 



---

RHR PUMP NPSH LIMIT 
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130.00 
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SINGLE LOOP RHR • FLOW PER PUMP (gpm X 1000) 

*Torus Overpressure .. Torus Pressure + 0.4 (Torus Water Level • 1.92) 

Proposed Answer: 

C. Lower LPCI injection rate to 3,000 gpm per loop. 



Explanation (Optional): 

Based on the conditions listed in the question stem, at the current LPCI flow rate and torus 
temperature, the RHR pumps are being operated above their respective NPSH limits. Based 
on the curves provided from OP-13A, torus overpressure is approximately 4.6 psig. To 
determine the NPSH limit for a single loop of RHR, the candidate must use the 0 psig 
overpressure curves. Since the 10600 bus is out of service, there can only be one RHR 
pump operating per loop of RHR; therefore the 1 pump operating curve should be used. 
At 6500 gpm, with a torus temperature of 190°F, the RHR pump is operating at a point 
exceeding the NPSH limit, therefore LPCI flow rate should be lowered to 3000 gpm to be 
within the limits of the curve. If the candidates misinterpret the curves by either assuming 2 
pumps are operating in a RHR loop or use the 5 pSig overpressure curves, the other 
distractors become plausible. Also, the question asks, what the maximum LPCI injection 
flow rate is, therefore any value less than 3000 gpm would be incorrect. 

Technical Reference(s): OP-13A, EOP-4 

Proposed references to be provided to applicants during examination: l\Ione 

Learning Objective: SDLP-10, EO 1.10.f 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #16 

The plant was operating at power when a series of events result in a scram. All control rods 
do NOT fully insert and reactor power is greater than 2.5%. 

EOP-3 "Failure to Scram" has been entered. The Control Room Supervisor has directed the 
SNO to take action to achieve a RPV water level between -19 and +110 inches. 

What is the Bases for a maximum RPV water level of +110 inches while experiencing the 
conditions listed above? 

A. To provide more core inlet subcooling. 

B. To raise the amount of natural circulation in the RPV. 

C. To mitigate the consequences of any irregular neutron flux oscillations. 

D. To lower water inventory thus raising the concentration of boron when added. 



ES401 	 Sample Written Examination Form ES401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295031 G 2.4.18 
Importance Rating 3.3/4.0 

2.4.18 Emergency Procedures / Plan 


Knowledge of the specific bases for EOPs. (CFR: 41.10/43.1/45.13) 


Proposed Question: 

The plant was operating at power when a series of events result in a scram. All control rods 
do NOT fully insert and reactor power is greater than 2.5%. 

EOP-3 "Failure to Scram" has been entered. The Control Room Supervisor has directed the 
SNO to take action to achieve a RPV water level between -19 and +110 inches. 

What is the bases for a maximum RPV water level of +110 inches while experiencing the 
conditions listed above? 

A. To provide more core inlet subcooling. 

B. To raise the amount of natural circulation in the RPV. 

C. To mitigate the consequences of any irregular neutron flux oscillations. 

D. To lower water inventory thus raising the concentration of boron when added. 

Proposed Answer: 

C. To mitigate the consequences of any irregular neutron flux oscillations. 

http:41.10/43.1/45.13


Explanation (Optional): 

Based on the conditions stated in the question stem, the SNO will terminate and prevent all 
injection into the RPV with the exception of RCIC, CRO, and SLC per the guidance in EP-5 
in order to lower RPV water level to less than 110". This is done in order to prevent or 
mitigate the consequences of any large irregular neutron flux oscillations induced by 
neutronic/thermal hydraulic instabilities by lowering RPV water level below the elevation of 
the feedwater sparger nozzles. This places the feedwater spargers in the steam space 
providing effective heating of the relatively cold feedwater and eliminating the potential for 
high core inlet subcooling. Choice 'A' is incorrect since lowering RPV water level 
intentionally lowers the amount of core inlet subcooling per the explanation above. Choice 
'B' is incorrect since lowering level will lower the amount of natural circulation potential in the 
RPV due to the lower thermal driving head available. Choice '0', although a true statement 
in theory, is not the reason for intentionally lowering RPV water level. 

Technical Reference(s): EOP-3, MIT-301.11 0 

Proposed references to be provided to applicants during examination: l\lone 

Learning Objective: MIT-301.110, EO 1.07 
Question Source: Bank -INPO Exam Bank 23478 

Question History: Columbia 2003 ILO Exam 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 10CFR55.41(10) 

Comments: 

http:MIT-301.11


Parent Question from INPO Exam Bank - Columbia 2003 ILO Exam 

The plant was operating at power when a series of events result in a scram. All control rods 
do not fully insert and reactor power is greater that 5%. 

EOP 5.1.2 has been entered. The level leg directs that RPV level be maintained between 
65" and -192". 

What is the reason for lowering level to at least -65" in this condition? 

a. To increase core inlet subcooling. 
b. To increase the amount of natural circulation. 
c. To mitigate the consequences of any irregular neutron flux oscillations. 
d. To reduce water inventory thus increaSing the concentration of boron when added. 

COrrE!ct Answer: 

c. To mitigate the consequences of any irregular neutron flux oscillations. 



Question #17 

The plant was at 100% power when the followed occurred: 

• An automatic RPS scram 
• Multiple control rods fully withdrawn from the core 
• Reactor power is 7% 
• SLC was injected with an initial tank level of 80%. 
• RPV pressure is controlled by the Main Turbine Bypass Valves 

Current plant conditions are: 

• SLC tank level is 53%. 
• Reactor power is on mid-scale on range 5 of the IRM's. 
• RPV pressure control remains on the Main Turbine Bypass Valves 

With the current plant conditions, the Reactor is __(1)__ and (2)__, 

(1 ) 

A. shutdown 

B. shutdown 

C. not shutdown 

D. not shutdown 

(2) 

may go critical again if a cooldown is commenced 

will remain shutdown under all conditions 

will be shutdown if SLC tank level drops to 34% 

reactor level must be controlled less than 110" 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 295037 EK 1.06 
Importance Rating 4.0/4.2 

EK 1.06 Know/edge of the operational implications of the following concepts as they 
apply to SCRAM CONDITION PRESENT AND REACTOR POWER ABOVE APRM 
DOWNSCALE OR UNKNOWN: (CFR: 41.8 to 41.10) 

Coo/down effects on reactor power 

Proposed Question: 

The plant was at 100% power when the followed occurred: 

• An automatic RPS scram 
• Multiple control rods fully withdrawn from the core 
• Reactor power is 7% 
• SLC was injected with an initial tank level of 80%. 
• RPV pressure is controlled by the Main Turbine Bypass Valves 

Current plant conditions are: 

• SLC tank level is 53%. 
• Reactor power is on mid-scale on range 5 of the IRM's. 
• RPV pressure control remains on the Main Turbine Bypass Valves 

With the current plant conditions, the Reactor is __(1 )__ and (2)__ 

(1 ) 	 (2) 

A. shutdown may go critical again if a cooldown is commenced 

B. shutdown will remain shutdown under all conditions 

C. Not shutdown will be shutdown if SLC tank level drops to 34% 

D. Not shutdown reactor level must be controlled less than 110" 

Proposed Answer: 

A. Shutdown may go critical again if a cooldown is commenced 



Explanation (Optional): 

A. Correct: The reactor is in Hot Shutdown as defined by boron injection with at least a 
26% tank decrease. But this only insures shutdown with hot standby conditions. A 
cooldown can bring the reactor to Cold Shutdown in which shutdown (i.e. not being critical) 
can no longer be assured. 
B. Incorrect: The reactor is in Hot Shutdown but this is defined as boron which maintains 
the re,actor in hot shutdown in hot standby conditions. If the reactor is removed from these 
hot standby conditions, shutdown can not be assured. 
C. Incorrect: The reactor is in Hot Shutdown. The additional injection of boron (a 46% 
decrease in tank level) would place the reactor in Cold Shutdown. The candidate may think 
it is not shutdown since IRMs are on mid-scale of Range 5. An IRM on Range 6 or below 
with an ATWS and boron indicates a decreasing neutron population and a shutdown 
reactor. 
D. Incorrect: The reactor is in Hot Shutdown. (see C for explanation for thinking the reactor 
is not shutdown). With the initial stem conditions, level would have been lowered to 110" 
but with Hot Shutdown boron weight injected (tank decrease of 26") then level can and 
should be raised to 177" to 222.5" (for boron mixing). 

Technical Reference(s): EOP-3, OP-17, MIT-301.11 0 

Proposed references to be provided to applicants during examination: None 

Learning Objective: MIT-301.11D, EO 1.03 and EO 1.07 
Question Source: 

Question History: Modified 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 10CFR55.41(B through 10) 

Comments: 

http:MIT-301.11


Parent Question from Fitzpatrick Requal 

The plant was operating steady state at 75% power when an MSIV isolation occurs. 
The following conditions exist: 

• One SRV has stuck open. 
• Boron injection was initiated with SLC tank level at 82%. 
• After EP-3 actions are completed, 24 control rods remain at position 48. 
• Torus Temperature 115°F. 
• SLC tank level is now at 28%. 
• ALL IRMS are on Range 7. 

Is a normal cooldown allowed under these conditions, and why or why not? 

A. Nc), because the reactor is not shutdown 

B. Nc), because Cold Shutdown Boron Weight has not been injected into the vessel. 

C. YE~S, because Cold Shutdown Boron Weight has been injected into the vessel. 

D. No, because Hot Shutdown Boron Weight has not been injected into the vessel. 

KA References: 
295037:EA2.03 [4.3/4.4] 
295037:EK1.04 [3.4/4.6] 
295037:EK3.05 [3.2/3.7] 

Question #: 20110074 
Answer "a" 
A: con~ect-range 6 indicates rx is sid, it is not, therefore c/d not permitted 
B: incorrect-82-28=54%, which> 46%. Cold sid weight has been injected 
C: incorrect-82-28=54%, which is > 46%, however power is too high 
D: incorrect-hot sid weight does not affect cld, it affects restoration of water level 

http:295037:EK3.05
http:295037:EK1.04
http:295037:EA2.03


Question #18 

The plant is operating at 7% power when the following annunciator alarms in the Control 
Room due to exceeding the setpoint for the SERV WTR EFF RAD MONITOR (17RM-351): 

09-3-2-30 "LIQUID PROCESS RAD MONITOR HI-HI" 

Which one of the choices below correctly states: 

(1) where the SNO can monitor the actual rad level indication from 17RM-351 AND 

(2) the potential cause for the 17RM-351 alarm? 

ill W 
A. 09-3 Panel Condenser Air Removal Pump Seal Cooler leak 

B. 09-3 Panel RBClC heat exchanger tube leak 

C. 09-10 Panel Condenser Air Removal Pump Seal Cooler leak 

D. 09-10 Panel RBClC heat exchanger tube leak 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 1 
Group # 1 
KIA # 295038 EA 1.03 
Importance Rating 3.7/3.9 

EA 1.03 Ability to operate and/or monitor the following as they apply to HIGH OFF
SITE RELEASE RATE: (CFR: 41.7/45.6) 

Process liquid radiation monitoring system 

Proposed Question: 


The plant is operating at 7% power when the following annunciator alarms in the Control 

Room due to exceeding the setpoint for the SERV WTR EFF RAD MONITOR (17RM-351): 


09-3-2-30 "LIQUID PROCESS RAD MONITOR HI-HI" 


Which one of the choices below correctly states: 


(1) where the SNO can monitor the actual rad level indication from 17RM-351 AND 
(2) the potential cause for the 17RM-351 alarm? 

ill 	 m 
A. 09-3 Panel 	 Condenser Air Removal Pump Seal Cooler leak 

B. 09-3 Panel 	 RBCLC heat exchanger tube leak 

C. 09-10 Panel Condenser Air Removal Pump Seal Cooler leak 

D. 09-10 Panel 	 RBCLC heat exchanger tube leak 

Proposed Answer: 

D. 09-10 Panel 	 RBCLC heat exchanger tube leak 



Explanation (Optional): 

A. 	 Incorrect: candidate may select this because the alarm is received on 09-3 and the 
Condenser Air Removal Pump seal water can become contaminated when the pump 
removes condenser off-gas. SW is the cooling water for the seal water. However, the 
pump can not be in service greater than 5% power. 

B. 	 Incorrect: Candidate may select 09-3 for the reason in A above. 
C. 	 Incorrect: Candidate may select Condenser Air Removal Pump for the reason in A 

above. 
D. 	 Correct: the reading is on 09-10 and the Alarm Response (ARP-09-3-2-30) lists 

RBCLC tube leak as a possible cause of the alarm. 

Technical Reference(s): OP-31, ARP-09-3-2-30 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-17, EO 1.05.a.6, EO 1.11.c.1, EO 1.14.d.9 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory 

10 CFR Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #19 

A fire has ignited in the RWR Motor Generator Set room rendering it inaccessible to 
members of the Fire Brigade. 

This area is supplied with (1) for fire suppression. The fire suppression 
system in this area can be actuated by ___J..:(2::..t)___-'

ill 	 ill 

A. CO2 	 heat sensed in the area only 

B. 	 CO2 heat sensed in the area .QLmanual 
pushbutton on the FPP 

C. 	 water sprinklers heat sensed in the area .QLmanual 
pushbutton on the FPP 

D. water sprinklers 	 heat sensed in the area only 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KJA# 600000 AK 2.01 
Importance Rating 2.6/2.7 

AK 2.01 Know/edge of the interrelations between PLANT FIRE ON SITE and the 
following: 

Sensors / detectors and valves 

Proposed Question: 

A fire has ignited in the RWR Motor Generator Set room rendering it inaccessible to 
members of the Fire Brigade. 

This area is supplied with (1) for fire suppression. The fire suppression 
system in this area can be actuated by ___l..:(2::..L.)___"":' 

ill 	 W 
A. CO2 	 heat sensed in the area only 

B. 	 CO2 heat sensed in the area or manual 
pushbutton on the FPP 

C. 	 water sprinklers heat sensed in the area .2Lmanual 
pushbutton on the FPP 

D. water sprinklers 	 heat sensed in the area only 

Proposed Answer: 

water sprinklers 	 heat sensed in the area '!!t.ffl8 l"1tJei l~";~
..,.n"'8"btJ~61"1 61'l tRe FPFl- ~h~ 2 12.



Explanation (Optional): 

Per OP-33, the RWR MG set room is equipped with water sprinklers for fire suppression. 
Since the fire in the RWR MG set room has rendered the area inaccessible, manual hose 
stations and CO2 fire extinguishers are not able to be used to suppress the fire manually. 
The water sprinkler system that supplies fire water to the RWR MG set room is a supervised 
preaction type assembly. This means that it takes two independent actions to occur prior to 
allowing fire water to flow into the area via the sprinkler head; the heat in the area must be 
high Emough to open the fused sprinkler heads and the flow control valve must be opened 
by one of the following methods: temperature switch activation, local breakglass station 
pushbutton, pushbutton on the FPP, or manual release lever at the flow control valve. 
Choice 'B' is plausible if the candidate does not recall that the Relay Room is the only area 
that requires manual initiation of CO2• Choice '0' is plausible if the candidate does not recall 
that fire suppression system for the RWR MG set room is designed as a preaction unit. 
Choice 'A' is plausible if the candidate does not recall that the area is protected by water 
sprinklers versus CO2• 

Technical Reference(s): TRM Section 3.7, SOLP-76, OP-33 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SOLP-76: EO 1.05.a.8, EO 1.05.c.3.e, EO 1.06.e 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

1 0 CFR Part 55 Content: 10CFR55.41(7,8) 



Question #20 

The plant is conducting a reactor startup with the following conditions: 

• Reactor power is currently 7%. 
• Main Turbine shell warming is in progress 
• A heavy rain storm with lightning is occurring. 

The following sequence of events occurs: 

• 	 At T = 0 seconds: lightning severs NMP-FITZ 115 KV Line #4 in the switchyard, 
rendering Line #4 out of service. 

• 	 At T =10 seconds: a Line fault on LHH-FITZ 115KV Line #3 causes the 

LHH-FITZ 115KV LINE 3 BKR 10022, to trip. 


• At T =70 seconds: 	 the Line fault on LHH-FITZ 115KV Line #3 clears. 

Based on the conditions above, which one of the following correctly states the status of the 
4160V buses listed below? 

10100 Bus 	 10200 Bus 

A. Energized 	 Energized 

B. De-energized 	 Energized 

C. Energized 	 De-energized 

D. De-energized 	 De-energized 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 1 
KIA # 700000 AK 2.03 
Importance Rating 3.0/3.1 

AK 2.. 03 Know/edge of the interrelations between GENERATOR VOLTAGE AND 

ELECTRIC GRID DISTURBANCES and the following: 

(CFR: 41.4,41.5,41.7,41.10/45.8) 


Sensors, detectors, indicators 


Proposed Question: 

The plant is conducting a reactor startup with the following conditions: 

• 	 Reactor power is currently 7%. 
• 	 Main Turbine shell warming is in progress. 
• 	 A heavy rain storm with lightning is occurring. 

The fiJllowing sequence of events occurs: 

• 	 At T = a seconds: lightning severs NMP-FITZ 115 KV Line #4 in the switchyard, 
rendering Line #4 out of service. 

• 	 At T = 10 seconds: a Line fault on LHH-FITZ 115KV Line #3 causes the LHH
FITZ 115KV LINE 3 BKR 10022, to trip. 

• At T =70 seconds: 	 the Line fault on LHH-FITZ 115KV Line #3 clears. 

Based on the conditions above, which of the following correctly states the status of the 
4160V buses listed below? 

10100 Bus 	 10200 Bus 

Energized 	 Energized 

De-energized 	 Energized 

Energized 	 De-energized 

De-energized 	 De-energized 

Proposed Answer: 
D. De-energized De-energized 



Explanation (Optional): 

Based on the conditions provided in the question stem, the Main Generator is not yet 
supplying power to the 4160V electrical buses. Therefore, the 115KV system is supplying 
power to all 4160V buses. When the lightning strike causes line #4 to become inoperable, 
the only power supply left to the 4160V buses listed is from 115KV line #3. When the 10022 
breaker trips on the line fault at T = 10 seconds, per ARP 09-8-6-1 and SDLP-71D, an auto 
reclosure scheme activates. If the line fault clears within 10 seconds (by T =20 seconds) the 
breaker will reclose and power all of the buses listed. At T = 55 seconds the 10017 
disconnect will open to sectionalize the 115KV supply lines in an effort to isolate the fault. If 
the fault clears by T = 60 seconds, the 10022 breaker will reclose and power the 10200 and 
10400 buses only. Since the fault does not clear until T = 70 seconds, the 10022 breaker will 
not reclose, therefore all of the listed 4160V buses will be de-energized (the Main Generator 
is not available to carry the loads either). Choice 'c' is plausible if the candidate cannot 
recall which buses are supplied by Line #3 with the 10017 disconnect open. 

Technical Reference(s): AOP-72, OP-65, ARP 09-8-6-1, SDLP-71D 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-71D, EO 1.05.b.1 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 10CFR55.41(4,5,7,10) 

Comments: 



Questi4ln #21 

Refueling activities are being conducted in the Reactor Building. Fuel moves between the 
Spent Fuel Pool (SFP) and RPV Cavity are taking place. 

The following occurs: 

• 	 As a recently irradiated fuel bundle is being transferred to the SFP, the Refuel Bridge 
Grapple breaks and the bundle falls. 

• 	 Numerous fuel pins break and a gaseous bubble is reported to have escaped the 
Cavity water. 

• 	 Reactor Building Ventilation Radiation Monitors alarm and are 1x104 cpm and rising. 

Which of the following correctly lists the areas that are designed to be protected from 
exceeding dose limits during this event? 

A. Control Room and Offsite onlv 

B. On-site Assembly Area and Offsite only 

C. Plant Vital Area and On-site Assembly Area only 

D. Control Room and Technical Support Center only 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 1 
Group # 2 
KIA # 295034 2.1.28 
Importance Rating 4.1/4.1 

Secondary Containment Ventilation High Radiation: Know/edge of the purpose and 
function of major system components and controls. 

Proposed Question: 

Refueling activities are being conducted in the Reactor Building. Fuel moves between the 

Spent Fuel Pool (SFP) and RPV Cavity are taking place. 


The following occurs: 


• 	 As a recently irradiated fuel bundle is being transferred to the SFP, the Refuel Bridge 
Grapple breaks and the bundle falls. 

• 	 Numerous fuel pins break and a gaseous bubble is reported to have escaped the 
Cavity water. 

• 	 Reactor Building Ventilation Radiation Monitors alarm and are 1x104 cpm and rising. 

Which of the following correctly lists the areas that are designed to be protected from 
exceeding dose limits during this event? 

A. Control Room and Offsite only 

B. On-site Assembly Area and Offsite only 

C. Plant Vital Area and On-site Assembly Area only 

D. Control Room and Technical Support Center only 

Proposed Answer: 

A. Control Room and Offsite only 



Explanation: At 1x104 cpm, the RB Ventilation Rad Monitors will isolate RB Ventilation and 
start SBGT to filter radio-nuclides to prevent exceeding Control Room and Offsite dose limits. 
This is the purpose \ design of the system. 

TS 3.3.6.2: Reactor Building and Refueling Floor Ventilation Exhaust Radiation-high SAFETY 
ANALYSES, (continued) LCO, and APPLICABILITY 

The Reactor Building and Refueling Floor Ventilation Exhaust Radiation-High Functions are 
required to be OPERABLE in MODES 1 j 2, and 3 where considerable RCS energy exists; 
thus, there is a probability of pipe breaks resulting in significant releases of radioactive steam 
and gas. In MODES 4 and 5, the probability and consequences of these events are low due to 
the RCS pressure and temperature limitations of these MODES; thus, these Functions are not 
required. In addition, the Functions are also required to be OPERABLE during OPDRVs and 
movement of recently irradiated fuel assemblies in the secondary containment, because the 
capability of detecting radiation releases due to fuel failures (due to fuel uncovery or dropped 
fuel assemblies) must be provided to ensure that offsite and control room dose limits are 
not exceeded. Due to radioactive decay, the Function is only required to isolate secondary 
containment during fuel handling accidents involving handling recently irradiated fuel (Le., fuel 
that has occupied part of a critical reactor core within the previous 96 hours). 

Technical Reference(s): Tech Spec 3.3.6.2 Bases (RB Vent High Rad section) 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-01 B 1.02 SDLP-16A 1.02 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Questilon #22 

The plant is conducting a reactor startup (RPV pressure is 550 psig). 

• 	 The Rx has just been declared critical. 
• 	 An inadvertent reactor scram occurs. 
• 	 Concurrent with the reactor scram, the plant experiences a complete loss of the 

Uninterruptable Power Supply (UPS). 

Following the reactor scram: 

• 	 SRM meters indicate lowering reactor power. 
• 	 All IRMs indicate downscale. 

Based on the conditions listed above, in addition to AOP-21 "Loss of UPS," which of the 
following procedures will be executed? 

).> AOP-1 (Reactor Scram) 

).> EOP-2 (RPV Control) 

).> EOP-3 (Failure to Scram) 


A. AOP-1 only 

B. AOP-1 and EOP-2 only 

C. AOP-1 and EOP-3 only 

D. AOP-1, EOP-2, and EOP-3 



ES-401 	 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 2 
KJA# 295015 AK 2.03 
Importance Rating 3.2 / 3.6 

AK 2.03 Knowledge of the interrelations between INCOMPLETE SCRAM and the 
following: (CFR: 41.7/45.8) 

Rod co'ntro/ and information system 

Proposed Question: 

The plant is conducting a reactor startup (RPV pressure is 550 psig). 

• 	 The Rx has just been declared critical. 
• 	 An inadvertent reactor scram occurs. 
• 	 Concurrent with the reactor scram, the plant experiences a complete loss of the 

Uninterruptible Power Supply (UPS). 

Following the reactor scram: 

• 	 SRM meters indicate lowering reactor power. 
• 	 All IRMs indicate downscale. 

Based on the conditions listed above, in addition to AOP-21 "Loss of UPS," which of the 
following procedures will be executed? 

y AOP-1 (Reactor Scram) 

y EOP-2 (RPV Control) 

y EOP-3 (Failure to Scram) 


A. AOP-1 only 

B. AOP-1 and EOP-2 only 

C. AOP-1 and EOP-3 only 

D. AOP-1, EOP-2 and EOP-3 

Proposed Answer: 
A. AOP-1 only 



Explanation (Optional): 

Based on the conditions provided in the question stem, since reactor power is low when the 
reactor scram occurs, an entry condition into EOP-2 on low RPV level will not occur. 
Therefore, even though the full-core display (i.e. loss of RPIS full in indication for the control 
rods) is not available due to the loss of UPS, with the indications provided, the candidate can 
determine that reactor power is < 2.5%. Since EOP-2 is not entered, there is no requirement \ 
reason to enter EOP-3 based on the conditions in the stem. Therefore, only AOP-1 needs to 
be executed. Refer to the Attachments in AOP-21 for the indications and actions to perform if 
a scram occurs concurrent with a complete loss of UPS. 

Technical Reference(s): AOP-21, MIT -301.11 C, MIT -301.11 D, SDLP-3G 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-3G, EO 1.1 O.a; MIT-301.11 C, EO 1.02; MIT-301.11 D, EO 
1.02 

Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1OCFR55.41 (7) 

Comme~nts: 



Question #23 

Given conditions: 

• The plant is in day 5 of an Outage. 
• The 'B' RHR loop is in a Shutdown Cooling Lineup removing heat from the RPV. 

The following occurs: 

• RPV pressure has risen to 110 psig. 

Based on the above information: 

1) 	 Which of the following valve(s) do you expect to be in the CLOSED position? 

• 10MOV-18: 	 RHR Shutdown Cooling Inbd Isol Valve 
• 	 10MOV-25B: RHR B LPCllnbd Inj Valve 

and 

2) 	 This high pressure isolation signal ____ be disabled lAW OP-13D, 
"RHR-Shutdown Cooling". 

1) Valve(s} closed 	 2) Isolation Signal 

A. 10MOV-18 only 	 can 

B. 10MOV-25B only 	 can NOT 

C. 10MOV-18 and 10MOV-25B 	 can NOT 

D. 10MOV-18 and 10MOV-25B 	 can 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 2 
KIA # 295007 AK 2.06 
Importance Rating 3.5/3.7 

AK 2.06 Knowledge of the interrelations between HIGH REACTOR PRESSURE and the 
following: (CFR: 41.7/45.8) pels 
Proposed Question: 
Given conditions: 

• The plant is in day 5 of an Outage. 
• The 'B' RHR loop is in a Shutdown Cooling Lineup removing heat from the RPV. 

The following occurs: 

• RPV pressure has risen to 110 psig. 

Based on the above information: 

1} Which of the following valve(s) do you expect to be in the CLOSED position? 

• 10MOV-18: RHR Shutdown Cooling Inbd Isol Valve 
• 10MOV-25B: RHR B LPCllnbd Inj Valve 


and 


2} This high pressure isolation signal be disabled lAW OP-13D, 

"RHR-Shutdown Cooling". 


1} Valve(s} closed 2} Isolation Signal 


A. 10MOV-18 only 	 can 

B. 10MOV-25B only 	 can NOT 

C. 10MOV-18 and 10MOV-25B 	 can NOT 

D. 10MOV-18 and 10MOV-25B 	 can 

Proposed Answer: C, 10MOV-18 and 10MOV-25B, can NOT 



Explanation (Optional): 

Note: Not to be confused with AOP-15 Isolation Verification and Recovery (2.7 psig/177".) 
Per OP-13 and SDLP-10 for the Residual Heat Removal system, when the RHR system is in 
a shutdown cooling lineup, if RPV pressure rises to .:::..109 psig the RHR system will isolate 
automatically. When the automatic isolation occurs, the following valves go to the CLOSED 
position: 10MOV-17, 101'v10V-18, and 10MOV-25B (or 101'v10V-25A if the 'A' RHR loop is the 
loop lined up for shutdown cooling mode). OP-13D contains section G.12 for SDC 
Protection which defeats the high RPV pressure isolation for modes 4 and 5. 

Technical Reference(s): OP-13D, AOP-30, SDLP-10, AOP-15 

Proposed references to be provided to applicants during examination: I\lone 

Learning Objective: SDLP-16C, EO 1.09.i 
Ques1tion Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Questicln #24 

Given the following: 

• The plant is operating at rated power. 
• The Exosensors are currently out of service due to power supply failures. 

A small break LOCA occurs and causes entry into EOP-2 "RPV Control" and EOP-4 
"Primary Containment ControL" 

Per EOP-4, "if the hydrogen or oxygen monitoring system is unavailable, then the drywell and 
torus shall be sampled for hydrogen and oxygen". 

Which of the following correctly describes the area of the plant where the necessary sample 
can be obtained to monitor the hydrogen and oxygen concentrations of both the drywell AND 
the torus? 

A. Torus Room 

B. RWR MG Set Room 

C. 27CAD panel in the Relay Room 

D. Primary Sample Sink Panel 95SP-7 



ES401 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: Level RO/SRO 
Tier# 1 
Group # 2 
KIA # 295010 AA 1.04 
Importance Rating 3.1/3.0 

AA 1.04 Ability to operate and/or monitor the following as they apply to HIGH DRYWELL 
PRESSURE: (CFR: 41.7 / 45.6) 

Drywel/ sampling system 

Proposed Question: 

Given the following: 

• The plant is operating at rated power. 
• The Exosensors are currently out of service due to power supply failures. 

A small break LOCA occurs and causes entry into EOP-2 "RPV Control" and EOP-4 
"Primary Containment ControL" 

Per EOP-4, "if the hydrogen or oxygen monitoring system is unavailable, then the drywell and 
torus shall be sampled for hydrogen and oxygen". 

Which of the following correctly describes the area of the plant where the necessary sample 
can be obtained to monitor the hydrogen and oxygen concentrations of both the drywell AND 
the torus? 

A. Torus Room 

B. RWR MG Set Room 

C. 27CAD panel in the Relay Room 

D. Primary Sample Sink Panel 95SP-7 

Proposed Answer: 

B. RWR MG Set Room 



Explanation (Optional): 

Based on the conditions provided in the question stem, with the Exosensors out of service and 
unavailable for restoration per EP-2 (as directed by EOP-4) the guidance contained in PSP-17 
and/or CA-01.02 must be followed in order to obtain hydrogen and oxygen concentrations of 
the containment environs. In order to obtain a sample of both the drywell and torus hydrogen 
and oxygen levels, the only area in the plant that provides a sample of both containment areas 
is at the Post Accident Sampling Station in the RWR MG Set room per PSP-17. CA-01.02 
allows sampling of both the drywell and the torus, but the samples come from either the Torus 
Room or at the Drywell Sampling Rack in the Reactor Building 300' elevation. The 27CAD 
panel in the Relay Room is the normal sample point with the Exosensors in service. 

Technical Reference(s): EOP-4, PSP-17, CA-01.02, MIT-301.11 E 

Proposed references to be provided to applicants during examination: None 

Learning Objective: MIT-301.11 E, EO-4.05 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

1 0 CFR Part 55 Content: 1 OCFR55.41 (7) 

http:OCFR55.41
http:MIT-301.11
http:MIT-301.11
http:CA-01.02
http:CA-01.02
http:CA-01.02


Question #25 

The Plant is operating at power when the following alarms are received: 

• 09-4-2-32 RX BLDG FLOOR SUMP LEAKAGE 
• EPIC alarm for high crescent water level. 

An operator is dispatched to the crescents in the Reactor Building. The operator reports that 
water is leaking from downstream of 10MOV-151B (RHR Torus Suction Valve). A review of 
the EPIC screen shows: 

• East Crescent Area Water Level: 17.6 inches and rising 

Monitor and control 
REACTOR BUILDING WATER LEVELS 

IF 	 THEN 

Either reactor building floor drain sump :-;.... Operate available sump pumps to 
level is above the "hqh" setpoint resto~e and maintain the followmg 

OR conditons; 

Either crescent area water level is above iJ ~g~~T:~; g~,i~<t!~~rg1[.,a~~tPOint
O'n. AND 

-::J Both crescent area water levels at 
o in 

~ If ......... 	either reactor building floor 
drain sump level cannot be 
restored and maintained below 
the nhigh" setpoint, 

OR ....... either crescent area water 
level cannot be restored to 
and maintained at 0 in., 

THEN ••• 	isolate aU systems that are 
discharging into the area 
except systems required to: 

a Suppress a fire 

::J Operate in accordance 
wah EOPs 

A prima,y system is discharging Into the 	 BEFORE either crescent area water level 
reactor buIlding 	 reaches 18m" en1er EOP-2, "RPV Control,~ 

and execute it concurrently with this 
procedure. 

;;.,... Shut down the reactor.Both crescent area water levels 
are above 18 in. ~ IF ......... a primary system is diScharging 

into the reactor building, 
THEN ••. EMERGENCY RPV 

DEPRESSURIZATlDN IS 
REQUIRED. Enter EOP-2, 
"RPV Control," and execute 
It concurrently with this 
procedure 

I 

Per the EOP-5 (Secondary Containment Control) Basis Document, inserting a manual scram 
under these conditions, _ (1) _ and the reason why (2) ___ 

(1 ) 	 (2) 

A. is required to be performed to reduce the driving head of the leak 

B. is not required to be performed a primary system is not discharging into the Reactor Bldg 

C. is required to be performed Secondary Containment integrity is being threatened 

D. is not required to be performed ECCS equipment availability is not being challenged 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 1 
Group # 2 
KIA # 295036 EK 3.02 
Importance Rating 2.8/2.8 

EK 3.0~~ Know/edge of the reasons for the following responses as they apply to 
SECONDARY CONTAINMENT HIGH SUMP/AREA WATER LEVEL: (CFR: 41.5/45.6) 
Reactor SCRAM 
The Plant is operating at power when the following alarms are received: 

• 09-4-2-32 RX BLDG FLOOR SUMP LEAKAGE 
• EPIC alarm for high crescent water level. 

An operator is dispatched to the crescents in the Reactor Building. The operator reports that 
water is leaking from downstream of 1 OMOV-151 B (RHR Torus Suction Valve). A review of 
the EPIC screen shows: 

• East Crescent Area Water Level: 17.6 inches and rising 
Monitor and conlrol J 

( REACTOR BUILDING WATER LEVELS 

IF 

Either reactor building floor drain sump 
level is above the ~high" setpoin! 

OR 

Either crescenl areawaler level is above 
Oin 

A primary system IS discharging mto the 
reactor building 

Both crescent aree water levels 
are above 181n 

THEN 

;... Operate availll~le sump pumps to 
restore and ma.nteun Ihefollowlng 
conditons: 

Q ~~;reav~r; ~I~~n~~:g~ta~~tpolnl 
AND 

o Both crescent area water levels at 
Oin 

:,.. IF ••, ••• 	 either reactor bu~dlng floor 
drain sump level cannot be 
restored and maintained below 
the "high" "tpomt, 

OR ....... either creS(;enl ares water 
level (;8nnol be restored to 
and maintained atO in , 

THEN ••• 	isolate all systerne that are 
discharging into the area 
except systems required to 

Q Suppres.safire 

Q 	Operate in accordl5nce 
With fOPs 

BEFORE either crescent area water level 
reaches 181n, enter EOP-2, "RPV Control,~ 
and execute it concurrently With thiS 
procedure 

~Shut down the reactor 

;.....IF .•...•... a primary system tsdischarging 
Into the reactor buidtng, 

TliEN ... EMERGENCY RPY 
DEPRESSURIZATION IS 
REQUIRED. Enler EOP·2, 
~RPV Control," and execute 
it cOl'ICurrenlly With this 
procedure 

Per the EOP-5 (Secondary Containment Control) Basis Document, inserting a manual scram 
under these conditions, _ (1) _ and the reason why (2) ___ 

(1) 	 (2) 
A. 	 is Irequired to be performed to reduce the driving head of the leak 

B. 	 is Inot required to be performed a primary system is not discharging into the Reactor Bldg 

C. 	 is required to be performed Secondary Containment integrity is being threatened 

D. 	 is Inot required to be performed ECCS equipment availability is not being challenged 

Proposed Answer: B. is not required to be performed a primary system is not discharging 
into the Reactor Bldg 



Explanation (Optional): 

• 	 Candidate must determine if water leaking from the Torus is classified as a Primary 
System. Water leaking from 10MOV-151B (RHR Torus Suction Valve) would be from the 
Torus. This is not a Primary System discharging into the Rx Bldg. Therefore a Rx scram 
is not directed per EOP-5. Once Crescent area water levels are above 18 inches, 
direction is given to shutdown the reactor. A manual scram is not prohibited once >18 
inches (in BOTH areas) but is not required. A normal shutdown can be conducted. 

MIT-301-11 F excerpt: 
(EO-1.07) Primary systems comprise the pipes, valves, and other components connected to 
the RPV such that a reduction in RPV pressure will effect a decrease in the flow of steam or 
water being discharged through an unisolated break in the system. 
A reactor scram effected through entry to EOP-2 RPV Control promptly reduces to decay heat 
levels the energy that the RPV may be discharging to the reactor building. The instruction to 
take this action prior to reaching the maximum safe operating water level may obviate the later 
need for the more severe action of rapidly depressurizing the RPV. 
This StE~P provides instructions to shut down or scram the reactor, and depressurize the RPV 
based upon the source of water addition to reactor building areas. 
When t:he accumulation of water can no longer be confined to one reactor building 
area, a direct threat exists relative to secondary containment integrity, to equipment 
located in the reactor building, and to continued safe operation of the plant. Irrespective 
of the source of water, it is prudent to commence an orderly reactor shutdown. 
Action to scram the reactor is not precluded by the wording of this step. However, if a primary 
system is not discharging into the reactor building, a reactor scram would not achieve the 
desired reduction in area water level. Shutting down the reactor in accordance with normal 
operating procedures is the most appropriate action based upon the current status of reactor 
building parameters. Should an operator determine at anytime while performing this step that 
the reactor building water level increase is, in whole or in part, due to a primary system 
discharge, this step also provides the necessary direction to scram the reactor and 
depressurize the RPV. 
Should reactor building water levels continue to increase and exceed their maximum safe 
operating values in more than one area and a primary system is discharging outside the primary 
containment, the RPV must be depressurized. Depressurizing the RPV promptly places the 
primary system in its lowest possible energy state, rejects heat to the suppression pool in 
preference to outside the containment, and reduces the driving head and flow of primary 
systems that are unisolated and discharging into the reactor building. 
The criteria of "both" specified in this step identifies the rise in secondary containment water level 
(crescent area) as a wide-spread problem which may pose a direct and immediate threat to 
secondary containment integrity, equipment located in the secondary containment, or continued 
safe operation of the plant. 

A. ED would reduce driving head 
C. Scram not required 
D. ECCS equipment would be threatened as level continues to rise 
Technical Reference(s): MIT-301.11 F, EOP-5 
Proposecl references to be provided to applicants during examination: None 
Learning Objective: MIT-301.11 F, EO 1.07 
Question Source: New 
Question History: 
Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (5) 	 Comments: 

http:OCFR55.41
http:MIT-301.11
http:MIT-301.11


Questi()n #26 

The plant is conducting a reactor startup with the following conditions: 

• RPV pressure is 950 psig. 
• 'A' CRD pump is running. 

The following annunciator is received: 

• 09-5-1-49 "CRD PMP 3P-16A TRIP" 

Thirty (30) seconds after the annunciator is received: 

• CRD Charging Water Header pressure is 925 psig. 
• Accumulator alarm for fully withdrawn control rod 22-27 is received. 

Based on the conditions above, which of the following choices correctly describes the required 
action? 

A. 	 Immediately insert a manual scram. 

B. 	 Fully insert and disarm control rod 22-27. 

C. 	 Take manual control and close CRD Flow Control (03FIC-301), then start the 'B' 

CRD pump. 


D. 	 If Charging Water header pressure cannot be restored to ~940 psig within 20 

minutes, then insert a manual scram. 




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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 2 
KIA # 295022 G 2.1.23 
Importance Rating 4.3/4.4 

2.1.23 Ability to perform specific system and integrated plant procedures during all 
modes ofplant operation. 

(CFR: 41.10143.5145.2145.6) 

Proposed Question: 26 


The plant is conducting a reactor startup with the following conditions: 


• RPV pressure is 950 psig. 
• 'A' CRD pump is running. 

The following annunciator is received: 

• 09-5-1-49 "CRD PMP 3P-16A TRIP" 

Thirty (30) seconds after the annunciator is received: 

• CRD Charging Water Header pressure is 925 psig. 
• Accumulator alarm for fully withdrawn control rod 22-27 is received. 

Based on the conditions above, which of the following choices correctly describes the required 
action? 

A. 	 Immediately insert a manual scram. 

B. 	 Fully insert and disarm control rod 22-27. 

C. 	 Take manual control and close CRD Flow Control (03FIC-301), then start the 'B' 

CRD pump. 


D. 	 If Charging Water header pressure cannot be restored to .:::940 psig within 20 

minutes, then insert a manual scram. 


Proposed Answer: 
C. 	 Take manual control and close CRD Flow Control (03FIC-301), then start the 'B' 


CRD pump. 




Explanation (Optional): 

Based on the conditions provided in the question stem, the candidates must recognize that 
they arB in an AOP-69 "CRO Pump Trouble" event. Per the overrides in AOP-69, "if RPV 
pressure is less than 900 psig and charging water header pressure is less than 940 psig and 
any accumulator alarm is received on a withdrawn control rod" a manual scram shall be 
inserted. Likewise, "if RPV pressure is greater than 900 psig and charging water header 
pressure is less than 940 psig and 20 minutes have elapsed since a second accumulator 
alarm is received on a withdrawn control rod" a manual scram shall also be inserted. In the 
conditions provided, RPV pressure is greater than 900 psig and charging water header 
pressure is 925 pSig. There is only one accumulator alarm on a withdrawn control rod. Since a 
full scram condition does not exist, the immediate actions of AOP-69 require that the CRO 
Flow Controller be placed in Manual and closed prior to starting the 'B' CRO pump. B, 
candidate may incorrectly believe control rod 22-27 is inop and has to be valved out or 
service. Choice '0' is incorrect, since a scram would only be required 20 minutes AFTER the 
second accumulator alarm is received; not if pressure alone cannot be restored within 20 min. 

Technical Reference(s): AOP-69 

Proposed references to be provided to applicants during examination: None 

Learning Objective: LP-AOP, EO 1.03.a, b, c 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 10CFR55.41 (10) 

Comments: 

http:10CFR55.41


Question #27 

The plant is operating at power when the following occurs: 

• A small steam leak in the Drywell occurs 

• OW pressure: 1.8 psig and rising slowly 
• OW temp: 136°F and rising quickly 

EOP-4 "Primary Containment Control" directs "IF drywell temperature cannot be restored and 
maintained below 135°F THEN Operate all available drywell cooling." 

This statement is attempting to preserve ... 

A. RHR Drywell Spray design capability 

B. Primary Containment component qualification 

C. RPV level instrumentation integrity 

D. Hydrogen \ Oxygen sampling validity 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 1 
Group # 2 
KIA # 295012 AK3.01 
Importance Rating 3.5/3.6 

Knowledge of the reasons for the following responses as they apply to HIGH DRYWELL 
TEMPERA TURE: Increased drywell cooling. 

Propos1ed Question: 


The plant is operating at power when the following occurs: 


• A small steam leak in the Drywell occurs 
• OW pressure: 1.8 psig and rising slowly 
• OW temp: 136°F and rising quickly 

EOP-4 "Primary Containment Control" directs "IF drywell temperature cannot be restored and 
maintained below 135°F THEN Operate all available drywell cooling." 

This statement is attempting to preserve the integrity of which one of the following? 

A. RHR Drywell Spray design capability 

B. Primary Containment component qualification 

C. RPV level instrumentation integrity 

D. Hydrogen \ Oxygen sampling validity 

Proposed Answer: 

B Primary Containment component qualification 



Explanation: . MIT-301.11 E excerpts: 

(EO-4.05) When it is determined that drywell temperature cannot be maintained below the 
maximum normal operating temperature (a conclusion that may be reached prior to drywell 
temperature actually reaching this value), DWrr has explicit instruction to place into operation 
all available methods by which drywell cooling can be effected. 

(E0-4.05) If operation of all available drywell cooling is unable to terminate increasing drywell 
temperature before applicable component qualification or structural design temperature 
limits are reached, drywell sprays are initiated to effect the required drywell temperature 
reduction-status of governing plant conditions permitting. 

The refl3rence to Caution #1 warns of the effect of elevated drywell temperatures on RPV 
water le~vel indication. 

Spray c'peration effects a drywell pressure and temperature reduction through the combined 
effects iQf evaporative cooling and convective cooling. 

(EO-4.03/4.05) If drywell temperature cannot be restored and maintained below applicable 
component qualification or structural design limits, emergency RPV depressurization is 
performed. This action minimizes any continuing direct energy release to the drywell through 
a primary system break and ensures that the SRVs are opened while still operable. 

When the monitoring systems for hydrogen or oxygen become unavailable, the concentration 
of these gases must be determined by sample and analysis. 
At the time this override is reached, it may not be possible to determine if the monitoring 
system is presently unavailable because of the time required to complete such prerequisites 
as sample path alignment and detector warm-up. However, the monitoring system should not 
be considered unavailable until ample opportunity has been taken for placing the system in 
service. During the time it takes to place the monitoring system in service, it may be learned 
that the system will not become available (e.g., due to equipment malfunction, etc.). In this 
case, it would be appropriate to initiate sample and analysis activities as directed by this 
override so that primary containment gas concentrations can be determined by alternate 
means. CA-01.02 is a backup means of sampling the primary containment atmosphere if the 
exosensors are unavailable. Sampling requires local access to sampling connections 

A. incorrect: Drywell spray design is governed by the Drywell Spray Initiation Limit. 
B. correct: see above 
C. incorrect: RPV level instrumentation integrity is governed by RPV saturation temp limits 
D. incorrect: H2\02 sampling ability requires local access to sampling connections. Also 
validity is not dependent on DW temp. 

Technic;al Reference(s): MIT-301.11 E 
Proposed references to be provided to applicants during examination: None 
Learning Objective: MIT-301.11E EO-4.05 SDLP-16A 1.07 
Question Source: New 
Question History: New 
Question Cognitive Level: Memory or Fundamental Knowledge 
10 CFR Part 55 Content: 1 OCFR55.41 (5) 

Comments: 

http:OCFR55.41
http:MIT-301.11
http:CA-01.02
http:EO-4.03/4.05
http:MIT-301.11


Question #28 

The plant has experienced a Design Bases Loss of Coolant Accident on the "A" Recirc Loop. 
The following conditions exist: 

• 	 DW pressure is 20 psig and rising 

• 	 RPV pressure is 200 psig and lowering 

• 	 ATIS Trip Unit at Panel 09-95 (VESSEL PRESS RHR 02-3-253A) failed to trip 
(10A-K90A is energized) 

• 	 Annunciator 09-3-1-34 (RWR INJ VLV PERM) is not in alarm 

• 	 02MOV-53A (RWR PMP A DISCH) is open 

• 	 02MOV-53B (RWR PMP B DISCH) is closed 

• 	 "C" RHR Pump is the only ECCS pump running 

Based em the above conditions, which one of the following correctly states the status of LPCI 
and the, required Operator action? 

LPCI status 

A. 	 Injecting into the RPV 

B. NOT injecting into the RPV 

C. 	 Injecting into the RPV 

D. NOT injecting into the RPV 

Operator action 


Verify Open 02MOV-53A 


Open 02MOV-53B 


Verify Closed 02MOV-53B 


Close 02MOV-53A 




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

Examination Outline Cross-Reference: Level RO / SRO 
Tier # 	 2 
Group # 1 
KJA# 	 203000A2.10 
Importance Rating 3.3/3.5 

RHRlLPCI: Injection Mode: Ability to (a) predict the impacts of the following on the 
RHRlLPCI: INJECTION MODE (PLANT SPECIFIC) and (b) based on those predictions, 
use procedures to correct, control, or mitigate the consequences of those abnormal 
conditions or operations: Nuclear boiler instrument failures. 
Proposed Question: 

The plant has experienced a Design Bases Loss of Coolant Accident on the "A" Recirc Loop. 
The following conditions exist: 

• 	 DW pressure is 20 psig and rising 

• 	 RPV pressure is 200 psig and lowering 

• 	 ATTS Trip Unit at Panel 09-95 (VESSEL PRESS RHR 02-3-253A) failed to trip 
(10A-K90A is energized) 

• 	 Annunciator 09-3-1-34 (RWR INJ VLV PERM) is not in alarm 

• 	 02MOV-53A (RWR PMP A DISCH) is open 

• 	 02MOV-53B (RWR PMP B DISCH) is closed 

• "'C" RHR Pump is the only ECCS pump running 

Based on the above conditions, which one of the following correctly states the status of LPCI 
and the required Operator action? 

LPCI status Operator action 

A. Injecting into the RPV 	 Verify Open 02MOV-53A 

B. NOT injecting into the RPV 	 Open 02MOV-53B 

C. Injecting into the RPV 	 Verify Closed 02MOV-53B 

D. NOT injecting into the RPV 	 Close 02MOV-53A 

Proposed Answer: 

D. NOT injecting into the RPV 	 Close 02MOV-53A 

http:203000A2.10


Explanation: 2.7 psig or <59.5" is a LPCI initiation. When RPV pressure is < 345#, RWR 
discharge valve 02MOV-53A should auto close to isolate a break in the Recirc loop and allow 
RHR to recover RPV level. With Annunciator 09-3-1-34 (RWR INJ VLV PERM) not in alarm, 
means that the pressure transmitter [A ITS Trip Unit at Panel 09-95 (VESSEL PRESS RHR 
02-3-2e;3A) failed to trip (10A-K90A is energized)] therefore the auto close initiation signal to 
02MOV-53A is not active and the valve should be manually closed. 80th the ARP and 
OP-13A direct the Operator to verify \ ensure the Recirc discharge valves are closed. This is 
required to insure LPCI does not inject out the break. The JlC" RHR pump injection valve has 
automatically opened with the LPCI initiation and low reactor pressure. It is injecting into the 
loop that has the break. With the RWR 53A valve open, LPCI is being diverted into the break 
and the lowest pressure region (Le. the 20 psig drywell rather than the 200 psig reactor). 

A. 	 Incorrect - Chosen if the candidate believes LPCI injects downstream of the valve and 
associates the RWR isolation signal with the RWR suction valve rather than the 
discharge valve .. 

B. 	 incorrect - This would be chosen for the same reasons as choice "An with the exception 
that the candidate believes "C" RHR injects into the "8" RWR Loop. 

C. 	 incorrect - This would be correct if "C" RHR injected into the "8" RWR loop. 
D. 	 Correct - see above. 

Technical Reference(s): OP-13A, ARP 09-3-1-34 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-10 1.10, 1.14 SDLP-02H 1.10, 1.14 

Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (5) 

Comments: 

http:OCFR55.41


Question #29 

36 hours ago, the Plant entered into a Forced Outage. 

The following conditions exist: 

• RHR Loop 'B' is in a Shutdown Cooling lineup 
• Recirc Pump 'A' is running 
• RPV level is 217 inches 

The following occurs: 

• 10300 and 10500 Busses de-energize due to a lockout condition 

Which one of the following choices is correct concerning Reactor Coolant temperature 
indication and the reason why? 

Coolant temperature indication Reason why 

A. Could become invalid Decay heat is insufficient 

B. Could become invalid RPV level is insufficient 

C. Will remain valid RWR flow is sufficient 

D. Will remain valid SDC flow is sufficient 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 205000 K3.03 
Importance Rating 3.8/3.9 

Shutdown Cooling: Knowledge of the effect that a loss or malfunction of the 
SHUTDIOWN COOLING SYSTEM (RHR SHUTDOWN COOLING MODE) will have on the 
following: Reactor temperatures (moderator, vessel, flange). 

Proposed Question: 

36 hours ago, the Plant entered into a Forced Outage. 


The following conditions exist: 


• RHR Loop 'B' is in a Shutdown Cooling lineup 
• Recirc Pump 'A' is running 
• RPV level is 217 inches 

The following occurs: 

.10300 and 10500 Busses de-energize due to a lockout condition 

Which one of the following choices is correct concerning Reactor Coolant temperature 
indication and the reason why? 

Coolant temperature indication 	 Reason why 

A. Could become invalid 	 Decay heat is insufficient 

B. Could become invalid 	 RPV level is insufficient 

C. Will remain valid 	 RWR flow is sufficient 

O. Will remain valid 	 SOC flow is sufficient 

Proposed Answer: 

B Could become invalid, RPV level is insufficient 



Explanation: 10300 de-energizing results in RWR 'A' tripping. Therefore no RWR pumps 
running. 10500 de-energizing results in a loss of RPS 'A' which results in a loss of SOC. With 
no forced circulation in RPV, OP-130 states: CAUTION If RPV water level is less than 234.5 
inches with no forced core recirculation, reactor coolant temperature indications could be 
invalid due to insufficient natural circulation. AOP-30 states: RPV WATER LEVEL CONTROL 
Attempt to maintain RPV water level as follows: 

A. No RWR pump running: BETWEEN 234.5 and 270 inches. 
B. RWR pump running: BETWEEN 200 and 270 inches. 

Candidate may incorrectly believe a Rx shutdown only 36 hours ago would have enough 
decay heat to promote natural circulation. 

Technical Reference(s): OP-130, AOP-30 

Propos,sd references to be provided to applicants during examination: None 

Learning Objective: SOLP-10 1.09, 1.15 

Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #30 

The Plant was operating at 45% when a complete loss of Instrument Air occurred. 

The reactor has successfully scrammed and the following conditions exist: 

• Operators are performing actions per EOP-2 "RPV Control". 
• RPV Water Level is 145 inches and lowing slowly. 
• RPV Pressure is 590 psig and lowering slowly. 

Which of the following systems should be used to restore and maintain RPV water level 
between 177 and 222.5 inches? 

A. HPCI 

B. L.PCI 

C. Condensate 

D. Feedwater 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 206000 G 2.4.6 
Importance Rating 3.7/4.7 

2.4.6 Knowledge of EOP mitigation strategies. (CFR: 41.10/43.5/45.13) 

Proposed Question: 


The Plant was operating at 45% when a complete loss of Instrument Air occurred. 


The reactor has successfully scrammed and the following conditions exist: 


• Operators are performing actions per EOP-2 "RPV Control". 
• RPV Water Level is 145 inches and lowing slowly. 
• RPV Pressure is 590 psig and lowering slowly. 

Which of the following systems should be used to restore and maintain RPV water level 
between 177 and 222.5 inches? 

A. HPCI 

B. LPCI 

C. Condensate 

D. Feedwater 

Proposed Answer: 

A. HPCI 

http:41.10/43.5/45.13


Explanation (Optional): 

Based on the conditions provided in the question stem, since there has been a complete loss 
of Instrument Air, the Outboard MSIVs drift shut, therefore Feedwater system is not available 
for injection. Although RPV pressure is less than the discharge head of the Condensate 
Booster pumps, the loss of Instrument Air causes the Condensate and Condensate Booster 
Pump minimum flow valves to fail open; this results in any Condensate flow to be diverted to 
the Main Condenser and not the RPV. Additionally, RPV pressure is still greater than the 
LPCI injection permissive pressure of 450 psig. Therefore, the only system listed that is 
available for injection to restore level is HPCI and would have to be manually started since 
RPV level is above its auto start value. 

Technical Reference(s): EOP-2, MIT-301.11 C, AOP-12 (Loss of Instrument Air) 

Proposed references to be provided to applicants during examination: None 

Learning Objective: MIT-301.11C, EO 1.07 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 10CFR55.41 

CommEmts: 

http:10CFR55.41
http:MIT-301.11


Question #31 

Given the following: 

• 	 The plant has experienced an Anticipated Transient Without Scram (ATWS). 
• 	 The ATC has just commenced injection of Standby Liquid Control with the 'A' SLC 

pump. 
• 	 RPV water level is 100 inches and steady. 
• 	 RPV pressure is 1000 psig and slowly rising. 

Which of the following valves would you expect to be in the CLOSED position? 

1. CLN UP INBD SUCT ISOL VALVE (12MOV-15) 

2. CLN UP OUTBD SUCT ISOL VALVE (12MOV-18) 

3. CLN UP RETURN ISOL VALVE (12MOV-69) 

4. DRYWELL EQUIPMENT DRAIN (20MOV-94) 

A. 1 and 3 only 

B. 2 and 3 only 

C. 1,2, and 3 only 

D. 1, 2, 3, and 4 



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

Examination Outline Cross-Reference: 	 Level ROISRO 
Tier # 2 
Group # 1 
KJA# 211 000 K 1.05 
Importance Rating 3.4/3.6 

K 1.05 Know/edge of the physical connections and/or cause effect 

relationships between STANDBY LIQUID CONTROL SYSTEM and the following: (CFR: 

41.2 to 41.9/45.7 to 45.8) 

RWCU 

Proposi::d Question: 

Given the following: 

• 	 The plant has experienced an Anticipated Transient Without Scram (A TWS). 
• 	 The ATC has just commenced injection of Standby Liquid Control with the 'A' SLC 

pump. 
• 	 RPV water level is 100 inches and steady. 
• 	 RPV pressure is 1000 psig and slowly rising. 

Which of the following valves would you expect to be in the CLOSED position? 

1. CLN UP INBD SUCT ISOL VALVE (12MOV-15) 
2. CLN UP OUTBD SUCT ISOL VALVE (12MOV-18) 
3. CLN UP RETURN ISOL VALVE (12MOV-69) 
4. DRYWELL EQUIPMENT DRAIN (20MOV-94) 

A. 1 and 3 only 
B. 2 and 3 only 
C. 1,2, and 3 only 
D. 1. 2, 3, and 4 

Proposed Answer: 

D. '1.2,3. and 4 



Explanation (Optional): 

During 1m ATWS, operators are expected to carry out the actions of EOP-3. The power control 
leg of EOP-3 mandates RPV injection using SLC. There is an interlock between SLC and the 
RWCU system that causes 12MOV-18 (RWCU suction isolation valve) and 12MOV-69 
(RWCU return isolation valve) to auto close when an SLC pump is started from the 09-3 
panel. Auto closure of these valves prevents the sodium penta borate from being removed 
from the RCS water makeup by the RWCU system filters. Based on the conditions provided in 
the question stem, the candidates must also realize that a Group 2 isolation would have also 
occurred based on RPV water level such that 12MOV-15 (RWCU inboard suction isolation 
valve) and 20MOV-94 (Drywell Equipment Isolation valve) would also be in the CLOSED 
position. 

Technical Reference(s): OP-17, AOP-15, SDLP-11 

Proposed references to be provided to applicants during examination: None 

Learnin!~ Objective: SDLP-11, EO-1.09.a 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (2 through 9) 

Comments: 

http:OCFR55.41


Question #32 

The unit was operating at rated power with "C" EDG is tagged out for maintenance. 

The following timeline of events occur: 

• Time =05:00 min: Drywell pressure increased to 3.5 psig 
• Time =06:00 min: "B" &"0" EDGs are not running and can not be started 
• Time = 10:00 min: Breaker 10514 (BUS 10300-10500 TIE BKR) inadvertently trips 

At Time =12:00 min, which of the following choices correctly lists which Core Spray pumps( s), 
(if any), will be operating: 

A. None 

B. "A" Pump ONLY 

C. "B" Pump ONLY 

D. BOTH "A" and "B" Pumps 



ES-401 	 Sample Written Examination Form ES·401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 2 
Group # 1 
KJA# 209001 A 4.01 
Importance Rating 3.8/3.6 

Low Pressure Core Spray System: Ability to manually operate and/or monitor in the 
control room: Core spray pump 

Proposed Question: #32 

The unit was operating at rated power with "C" EOG is tagged out for maintenance. 

The following timeline of events occur: 

• Time =05:00 min: Orywell pressure increased to 3.5 psig 
• Time =06:00 min: "8" & "0" EOGs are not running and can not be started 
• Time =10:00 min: Breaker 10514 (BUS 10300-10500 TIE BKR) inadvertently trips 

At Time = 12:00 min, which of the following choices correctly lists which Core Spray pumps(s), 
(if any), will be operating: 

A. NOnE~ 

B. "A" Pump ONLY 

C. "B" Pump ONLY 

O. 80TH "A" and "B" Pumps 

Proposed Answer: 

O. 80TH "A" and "8" Pumps 



Explanation (Optional): 

Both Cone Spray pumps started on a LOCA signal with Drywell pressure at 2.7 psig. The loss of 
the feede,r breaker to 10500 (Breaker 10514 (BUS 10300-10500 TIE BKR)) caused an 
undervoltage trip and load shed of the bus. The EDGs start the ECCS pumps and sequence onto 
the bus. The "C" EDG powers the 10500 bus as does the "A" EDG. The loss of "C" EDG does 
not preve'nt the "A" EDG from powering the bus. The loads sequence on as before with the 
exception that one RHR pump will no longer sequence on. The time for the diesel to start (10 
secs) and for the CS pump to sequence on (-12 secs) is within the band of the 2 minutes 
between the breaker trip and the CS pump starting. The other CS pump has been steadily 
running from time 00:05:00. 

A. 	 Incorrect: This would be selected if the candidate thought the "B" and "D" EDGs powered 
the 10500 and the "C" EDG would not power CS (as opposed to RHR). 

B. 	 Incorrect: This would be selected if the candidate thought the "B" and "D" EDGs powered 
the 10500 and that "A" CS was powered from 10600. 

C. 	 Incorrect: This would be selected if the candidate thought the "B" and "D" EDGs powered 
the 10500 and correctly remember "B" CS is powered from 10600. 

D. 	 Correct 

Technical Reference(s): AOP-18, 

Proposed references to be provided to applicants during examination: 

Learning Objective: SDLP-93 1.04a, 1.06c 
Question Source: Bank Dresden 2010 NRC Exam 

Question History: 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Questi4)n #33 

The plant is conducting a reactor startup per OP-65 "Startup and Shutdown Procedure" with 
the following conditions: 

• The Mode switch is in Startup. 
• Reactor power is 8%. 

APRM "A" has one of it's11 LPRMs inputs fail and the APRM count circuitry now counts 10 
LPRM inputs. 

Operations is preparing to bypass the "A" APRM when the following events occur: 

• The 'A' Main Steam Line unexpectedly isolates (Outboard MSIV goes shut). 
• The resulting pressure spike causes APRMs to reach the following peak readings: 

o APRM B: 13% 
o APRM C: 16% 
o APRM D: 12% 

Based on these conditions, which one of the following correctly states the status of the Reactor? 

A. No full or half scram has occurred. 

B. Y2 scram RPS 'A' only. 

C. Y2 scram RPS 'B' only. 

D. Full scram has occurred. 



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

Examination Outline Cross-Reference: 	 Level RO / SRO 
Tier# 2 
Group # 1 
KIA # 212000 K 6.02 
Importance Rating 3.7/3.9 

K 6.02 Knowledge of the effect that a loss or malfunction of the following will have on 
the REACTOR PROTECTION SYSTEM: (CFR: 41.7/45.7) 

Nuclear instrumentation 

Proposed Question: 

The plant is conducting a reactor startup per OP-65 "Startup and Shutdown Procedure" with 
the following conditions: 

• The Mode switch is in Startup. 
• Reactor power is 8%. 

APRM "A" has one of it's11 LPRMs inputs fail and the APRM count circuitry now counts 10 
LPRM inputs. 

Operations is preparing to bypass the "A" APRM when the following events occur: 

• The 'A' Main Steam Line unexpectedly isolates (Outboard MSIV goes shut). 
• The resulting pressure spike causes APRMs to reach the following peak readings: 

o APRM B: 13% 
o APRM C: 16% 
o APRM D: 12% 

Based on these conditions, which one of the following correctly states the status of the reactor? 

A. No full or half scram has occurred. 

B. 112 scram RPS 'A' only. 

C. 112 scram RPS 'B' only. 

D. Full scram has occurred. 

Proposed Answer: 

B. 112 scram RPS 'A' only. 



Explanation (Optional): 

A. 	 Incorrect: The APRM count circuit becoming less that 11 LPRM inputs generated a % 
scram on the "A" side. Additionally, the "C" APRM becoming greater than 15% in 
Startup generated an additional % scram on the "A" side. 

S. 	 Correct: As explained above 
C. 	 Incorrect: The MSIVs going closed creates a % scram to a full scram signal but it 

depends on specific combinations of MSIVs and the mode switch has to be in run. If in 
run, an MSIV in both the "A" and "C" lines going closed would cause a % scram. 

D. 	 Incorrect: Only the "A" side of RPS generated a scram signal, 2 different times, on an 
APRM inop and and APRM upscale.1 

Technical Reference(s): SDLP-05, GE Drawings 1.60-17,1.67-97 through 100 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-05, EO 1.10.c 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #34 

A startup is in progress with the following conditions 

• The Mode Switch is in Startup 
• AlIlRMs range switches are on Range 6 
• IRM H range switch contacts have remained on Range 4 
• IRMs A through G are currently reading 14 on Range 6 

Annunciator 9-5-2-34 APRM DOWNSCALE has just alarmed. It is determined that APRM "F" 
has failed downscale. 

The expected indication for IRM H would be __{1 and considering just the failures of 
APRM "F" and IRM "H" __{2}__ . 

ill 

A. 	 below the downscale trip setpoint a control rod block has been generated by 
IRM H ONLY 

B. 	 below the downscale trip setpoint a control rod block has been generated 
individually by the IRM and APRM failures. 

c. 	 above the upscale trip setpoint a 'Y2 scram has been generated which 
required both the IRM and APRM failures 

D. 	 above the upscale trip setpoint a 'Y2 scram has been generated by IRM H 
ONLY 



ES·401 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO / SRO 
Tier# 2 
Group # 1 
KIA # 215003 K 3.04 
Importance Rating 3.6 / 3.6 

K 3.04 .Knowledge of the effect that a loss or malfunction of the INTERMEDIATE RANGE 
MONITOR (IRM) SYSTEM will have on following: (CFR: 41.7145.4) 

Reactor power indication 

PropoSC:ld Question: 

A startup is in progress with the following conditions 


• The mode switch is in Startup 
• All IRMs range switches are on Range 6 
• IRM H range switch contacts have remained on Range 4 
• IRMs A through G are currently reading 14 on Range 6 

Annunciator 9-5-2-34 APRM DOWNSCALE has just alarmed. It is determined that APRM "F" 
has failed downscale. 

The expected indication for IRM H would be _(1)_ and considering just the failures of 
APRM "F" and IRM "H" _{2}_" 

ill 

A. Below the downscale trip setpoint 

B. Below the downscale trip setpoint 

C. Above the upscale trip setpoint 

D. Above the upscale trip setpoint 

Proposed Answer: 

D. Above the upscale trip setpoint 

a control rod block has been generated by 
IRM H ONLY 

a control rod block has been generated 
individually by the IRM and APRM failures. 

a % scram has been generated which 
required both the IRM and APRM failures 

a % scram has been generated by IRM H 
ONLY 

a % scram would be generated by IRM H 
ONLY 



Explanation (Optional): 

A. 	 Incorrect: Read choice B for explanation for first part of the distracter. The second 
part of the distracter is true for an IRM downscale in the Startup mode. 

B. 	 Incorrect: The first part would be if the candidate confused the factor of 10 scaling 
(see D below) and multiplying the number 14 by 10, divided it by 10. In the stem 
conditions a rod block would be generated if it read less that 2.5. Additionally, a rod 
block is generated by an APRM reading less than 2.5 (Downscale) but only occurs in 
the Run mode. 

C. 	 Incorrect: The first part is correct (see below). The second part is incorrect. If the 
mode switch was in Run, a combination of an IRM upscale and associated APRM 
downscale will cause a scram signal. IRM Hand APRM F are associated but together 
did not cause a Y2 scram because the mode switch is in startup. 

D. 	 Correct: For every 2 IRM ranges, power changes by a factor of 10. If ranging up 
indicated power decreases by a factor of 10. If IRMs on Range 8 are reading 14 then 
an IRM on Range 4 would be at 140. The trip setpoint must be ~ 120 so IRM H has 
19xceeded that. That setpoint causes a Y2 scram if the mode switch is not in Run. 

Technical Reference(s): OP-16, ARP 09-5-2-2, ARP 09-5-2-42, ARP 09-5-2-52 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-07B, EO 1.09.a,b 
Question Source: New 

Question History: New 

Question Cognitive Level: Comprehension or Analysis 

10 CFR Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #35 

The plant is conducting a plant startup per OP-65 "Startup and Shutdown Procedure". 

The following conditions exist: 

• 	 The reactor has just been declared critical. 
• 	 The ATC has just completed obtaining critical data and is withdrawing control rods to 

establish conditions for RPV heatup. 

While establishing an allowable heatup rate, L 16 de-energizes. 

With respect to SRMs, which of the following choices below correctly describes the effect of 
the loss of L 16? 

A. Loss of SRM 'B' and '0' detector drive capability 

B. Loss of SRM 'B' and '0' trip auxiliary units 

C. Loss of indication from the SRM recorder at the 09-5 panel 

O. Loss of indication from the SRM count and period meters 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KlA# 215004 K 2.01 
Importance Rating 2.6/2.8 

K 2.01 Knowledge of electrical power supplies to the following: (CFR: 41.7) 

SRM channels/detectors 

Proposed Question: 


The plant is conducting a plant startup per OP-65 "Startup and Shutdown Procedure". 


The following conditions exist: 


• 	 The reactor has just been declared critical. 
• 	 The A TC has just completed obtaining critical data and is withdrawing control rods to 

establish conditions for RPV heatup. 

While establishing an allowable heatup rate, L 16 de-energizes. 

With respect to SRMs, which of the following choices below correctly describes the effect of 
the loss of L 16? 

A. Loss of SRM 'B' and '0' detector drive capability 

B. Loss of SRM 'B' and '0' trip auxiliary units 

C. Loss of indication from the SRM recorder at the 09-5 panel 

O. Loss of indication from the SRM count and period meters 

Proposed Answer: 

A. Loss of SRM detector drive capability 



Explanation (Optional): 

Based on the conditions provided in the question stem, the loss of L 16 results in a loss of 
71ACNMS-B will cause the detector drive motors for SRMs Band 0 to lose power. The other 
distractors are powered by AC power supplies either from 24DC or from the Uninterruptible 
Power Supply (UPS). Refer to OP-46B for the loads supplied. 

Technical Reference(s): OP-16,OP-46B 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-07B, EO 1.04.a, b, c, d 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR: Part 55 Content: 1 OCFR55.41 (7) 

Comments: 

http:OCFR55.41


Question #36 

During a reactor shutdown, OP-65 "Startup and Shutdown Procedure" requires (1) to be 
performed. 

Additionally, OP-65 requires IRMs to be (2) prior to performing the Surveillance Test. 

ill 	 @ 

A. 	 SRM-IRM Overlap Verification Fully withdrawn 
ST-5G 

B. 	 SRM-IRM Overlap Verification Fully inserted 
ST-5G 

C. 	 IRM-APRM Instrument Range Overlap Check, Fully withdrawn 
ST-5C 

D. 	 IRM-APRM Instrument Range Overlap Check, Fully inserted 
ST-5C 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 215005 K 1.02 
Importance Rating 3.7/3.7 

K 1.02 Know/edge of the physical connections and/or cause effect relationships 
between AVERAGE POWER RANGE MONITOR/LOCAL POWER RANGE MONITOR 
SYSTEM and the following: (CFR: 41.2 to 41.9/45.7 to 45.8) 

IRM 

Proposed Question #36: 

During a reactor shutdown, OP-65 "Startup and Shutdown Procedure" requires (1) to be 

performed. 


Additionally, OP-65 requires IRMs to be (2) prior to performing the Surveillance Test. 


ill 	 00 

A. 	 SRM-IRM Overlap Verification Fully withdrawn 
ST-5G 

B. 	 SRM-IRM Overlap Verification Fully inserted 
ST-5G 

C. 	 IRM-APRM Instrument Range Overlap Check, Fully withdrawn 
ST-5C 

D. 	 IRM-APRM Instrument Range Overlap Check, Fully inserted 
ST·5C 

Proposed Answer: 

D. 	 IRM-APRM Instrument Range Overlap Check, Fully inserted 
ST-5C 



Explanation (Optional): 

A. 	 INCORRECT: SRM-IRM overlap is performed on startups, not shutdowns. IRMs are Full 
Out prior to performing ST-5C. The IRMs are monitoring neutron flux even when fully 
withdrawn, however; the must be fully inserted to obtain accurate neutron flux readings 
from the Core. 

B. 	 INCORRECT: SRM-IRM overlap is performed on startups, not shutdowns 

C. 	 INCORRECT: IRM-APRM Instrument Range Overlap Check is performed on shutdowns 
to verify IRMs are functioning prior to transitioning to them for Rx power indication. IRMs 
are Full Out prior to performing ST-5C. IRMs can still provide scram capability fully 
withdrawn with the mode switch NOT in RUN. They must be full in to accurately monitor 
neutron flux in the Core iaw OP-65 Section F.3. AND ST-5C Step 4.4 also requires them 
to be fully inserted. 

D. 	 CORRECT: IRM-APRM Instrument Range Overlap Check is performed on shutdowns to 
verify IRMs are functioning prior to transitioning to them for Rx power indication. IRMs are 
Full Out prior to performing ST -5C. IRMs can still provide scram capability fully withdrawn 
with the mode switch NOT in RUN. They must be full in to accurately monitor neutron flux 
in the Core iaw OP-65 Section F.3. AND ST-5C Step 4.4 also requires them to be fully 
inserted. 

Technical Reference(s): OP-65, OP-16, ST-5C 

Propos1ed references to be provided to applicants during examination: None 

Learning Objective: SDLP-07B, EO 1.13.b, c; LPOP-65B EO 1.06 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1 OCFR55.41 (2,6,7) 

Comments: 

http:OCFR55.41


Question #37 

The plant is currently carrying out actions per EOP-2 "RPV Control" and EOP-3 "Failure to 
Scram." 

The following conditions exist: 

• RCIC is injecting into the RPV at 400 gpm. 
• SLC 'A' is injecting into the RPV. 
• Both CRD pumps are running. 
• CST level is 57 inches. 
• Torus level is 14.10 feet. 
• Torus temperature is 195"F and rising slowly. 

RCIC flow indication at the 09-4 panel begins to oscillate unexpectedly. 

A field operator reports from the RCIC room that the RCIC pump is extremely noisy and that it 
"sounds like the pump is pumping rocks." 


Which of the following choices correctly describes the reason for the current status of the 

RCIC pump? 


A. Pump vortexing due to the current Torus water level 

B. Pump vortexing due to the current CST water level 

C. Pump cavitation due to the current Torus temperature 

D. Pump cavitation due to the current CST water level 



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

Examination Outline Cross-Reference: Level RO / SRO 
Tier# 2 
Group # 1 
KJA# 217000 K 5.01 
Importance Rating 2.6/2.6 

K 5.01 Knowledge of the operational implications of the following concepts as they 
apply to REACTOR CORE ISOLATION COOLING SYSTEM (RCIC): (CFR: 41.5/45.3) 

Indicatlons ofpump cavitation 
Proposl9d Question: 

The plant is currently carrying out actions per EOP-2 "RPV Control" and EOP-3 "Failure to 
Scram." 

The following conditions exist: 

• RCIC is injecting into the RPV at 400 gpm. 
• SLC 'A' is injecting into the RPV. 
• Both CRD pumps are running. 
• CST level is 57 inches. 
• Torus level is 14.10 feet. 
• Torus temperature is 195°F and rising slowly. 

RCIC flow indication at the 09-4 panel begins to oscillate unexpectedly. 

A field operator reports from the RCIC room that the RCIC pump is extremely noisy and that it 
"sounds like the pump is pumping rocks." 

Which of the following choices correctly describes the reason for the current status of the 
RCIC pump? 

A. Pump vortexing due to the current Torus water level 

B. Pump vortexing due to the current CST water level 

C. Pump cavitation due to the current Torus temperature 

D. Pump cavitation due to the current CST water level 

Proposed Answer: 

C. Pump cavitation due to the current Torus temperature 



Explanation (Optional): 

Based on the conditions provided in the question stem, CST level is below the low level 
setpoint which causes RCIC suction to automatically swap to the torus. The flow oscillations 
and field observations of the RCIC pump are indications of pump cavitation. Per the 
precautions of OP-19 for RCIC operation, operation of RCIC with suction from the torus and 
torus water temperature> 190"F could cause pump cavitation. Choices Band 0 are plausible 
if the candidate fails to recognize that RCIC suction is aligned to the torus. Pump vortexing is 
only a concern at low torus water levels of less than 5.7 feet. Thus, the only response that is 
valid based on the given conditions is "C". 

Technical Reference(s): OP-19 

Proposed references to be provided to applicants during examination: None 

Learning Objective: SDLP-13, EO 1.07.e, 1.10.f 
Question Source: New 

Question History: New 

Question Cognitive Level: Memory or Fundamental Knowledge 

10 CFR Part 55 Content: 1OCFR55.41 (5) 

Commemts: 

http:OCFR55.41


Question #38 

The Plant was operating at power with RHR Pumps 'B' and 'D' tagged out of service when a 
coolant leak in the Drywell developed. 

The following conditions exist: 

• RPV level 59 inches and lowering slowly 
• Core Spray Pump 'A' failed to start 
• 10600 Bus is de-energized 
• RHR Pump 'A' is running with a discharge pressure of 195 psig 
• No EOP actions have been taken yet 

90 seconds later, RHR Pump 'A' shows signs of cavitation. 

• RHR Pump 'A' discharge pressure is oscillating between 85-115 psig 

Based on the above conditions, which one of the following correctly states the response of the 
Automatic Depressurization System (ADS) Timer and the ADS valves? 

ADS Timer ADS Valves 

A. Continues to time out Will not open at time 120 seconds 

B. Resets to zero Will open at time 120 seconds 

C. Resets to zero Will not open at time 120 seconds 

D. Continues to time out Will open at time 120 seconds 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 218000 K6.01 
Importance Rating 3.9/4.1 

ADS: Knowledge of the effect that a loss or malfunction of the fol/owing will have on the 
AUTOMATIC DEPRESSURIZATION SYSTEM: RHRlLPCI system pressure. 

Proposed Question: 38 

The Plant was operating at power with RHR Pumps 'B' and '0' tagged out of service when a 

coolant leak in the Orywell developed. 


The following conditions exist: 


• RPV level 59 inches and lowering slowly 
• Core Spray Pump 'A' failed to start 
• 10600 Bus is de-energized 
• RHR Pump 'A' is running with a discharge pressure of 195 psig 
• No EOP actions have been taken yet 

90 seconds later, RHR Pump 'A' shows signs of cavitation. 

• RHR Pump 'A' discharge pressure is oscillating between 85-115 psig 

Based on the above conditions, which one of the following correctly states the response of the 
Automatic Depressurization System (ADS) Timer and the ADS valves? 

ADS Timer 	 ADS Valves 

A. Continues to time out Will not open at time 120 seconds 

B. Resets to zero 	 Will open at time 120 seconds 

C. Resets to zero 	 Will not open at time 120 seconds 

D. Continues to time out 	 Will open at time 120 seconds 

Proposed Answer: A, Continues to time out Will not open at time 120 seconds 



Explanation: Adjustable timer (:::;134 seconds) a) Timer starts with signal from low-low-low water 
level and the low level confirmation. b) Will reset on: (1) Loss of power, (2) Placing associated 
normal/override switch in "override". (3) Level increasing to?i! 59.5" or ?i!177" within 134 seconds. 
Low pressure ECCS pump 1) ADS logic requires either an RHR or Core Spray Pump running 

with a discharge pressure of ?i!125 psig or ?i!1 00 psig respectively for initiation permissive. 
Assures that the relief valves will not open unless there is a method of putting water back into 
the reactor vessel. Stopping all pumps will allow ADS valves to shut with an initiation signal in. It 
does not reset the timer, and if a pump is started, the valves will open provided RPV level is 
< 59.5", 

A. -correct-see above explanation 
B. iincorrect- see above. 
C. incorrect- see above. 
D. incorrect- see above. 

Technical Reference(s): OP-68 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-02J 1.10 

Question Source: 	 Bank # 
Mod ified Bank # ___ (Note changes or attach parent) 
New X 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 JIl 
55.43 

Comments: 



Question #39 

The Plant is operating at power when a medium sized LOCA occurs in the Drywell. 

The Reactor is manually scrammed and the following conditions exist: 

• Control Rods: All not full in 

• RPV pressure: 705 psig lowering slowly 
• RPV level: Zero inches lowering quickly 

• HPCI: Running injecting 4250 gpm 

• RCIC: Running with a discharge pressure of 400 psig 
• RHR: Running 

• Core Spray: Running 

Based on the above conditions, which one of the following correctly states which Plant System is 
desiglned to assist in protecting the fuel cladding from overheating? 

A. Rod Control 

13. Reactor Core Isolation Cooling 

c. Automatic Depressurization 

D. Standby Liquid Control 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 2 
Group # 1 
KIA # 218000 2.1.27 
Importance Rating 3.9/4.0 

ADS: Know/edge ofsystem purpose and/or function. 

Proposed Question: 39 

The Plant is operating at power when a medium sized LOCA occurs in the Drywell. 

The Reactor is manually scrammed and the following conditions exist: 

• Control Rods: All not full in 
• RPV pressure: 705 psig lowering slowly 
• RPV level: Zero inches lowering quickly 

• HPCI: 	 Running injecting 4250 gpm 

• RCIC: 	 Running with a discharge pressure of 400 psig 

• RHR: 	 Running 
• Core Spray: Running 

Based on the above conditions, which one of the following correctly states which Plant System is 
designed to assist in protecting the fuel cladding from overheating? 

A. Rod Control 

B. Reactor Core Isolation Cooling 

C. Automatic Depressurization 

D. Standby Liquid Control 

Proposed Answer: C, Automatic Depressurization 



Explanation: Purpose: The Automatic Depressurization System (ADS) is provided to reduce 
reactor coolant system pressure during a small or intermediate break accident when the HPCI 
System either fails to operate or cannot provide water fast enough to maintain reactor water 
level. It is necessary in these situations to reduce reactor pressure so that the LPCI mode of 
RHR and/or Core Spray can restore reactor water level to protect the fuel cladding barrier from 
failure due to overheating. 

A. 	 incorrect- see above. Control Rods will lower the heat output of a fuel rod but not prevent 
overheating if a low RPV level exists 

B. 	 incorrect- see above. Even if RPV pressure was lower that the malfunctioning RCIC 
discharge pressure, RCIC is not credited\designed for Adequate Core Cooling 

C. 	 ·correct-see above explanation 
D. 	 iincorrect- see above. SLC will shutdown the Rx but cannot prevent fuel overheating with 

!Iow level 

Technical Reference(s): OP-68 

Proposed references to be provided to applicants during examination: none 

Learning Objective: SDLP-02J 1.01 

Question Source: 	 Bank # 
Mod ified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #40 

The plant is at 100% power. Assuming no operator actions, which one of the following would 
cause reactor pressure to increase and an SRV to lift? 

A. The inservice ("A") EHC pressure regulator senses a lowering reactor pressure 

B. An RWR controller malfunction causes speed to increase to its high limit 

C. Due to an RWCU resin intrusion, Main Steam Line Radiation levels exceed 4x normal 

D. A loss of main steam tunnel (MST) cooling causes MST temperatures to exceed 200"F 



ES-401 	 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 223002 K3.07 
Importance Rating 3.7/3.8 

PCIS/Nuc/ear Steam Supply Shutoff: Knowledge of the effect that a loss or malfunction 
of thE! PRIMARY CONTAINMENT ISOLA TlON SYSTEM/NUCLEAR STEAM SUPPL YSHUT
OFF will have on the following: Reactor pressure. 

Proposed Question: 40 

The plant is at 100% power. Assuming no operator actions, which one of the following would 
cause reactor pressure to increase and an SRV to lift? 

A. The inservice ("AU) EHC pressure regulator senses a lowering reactor pressure 

B. An RWR controller malfunction causes speed to increase to its high limit 

C. Due to an RWCU resin intrusion, Main Steam Line Radiation levels exceed 4x normal 

D. A loss of main steam tunnel (MST) cooling causes MST temperatures to exceed 200°F 

Proposed Answer: D, A loss of main steam tunnel (MST) cooling causes MST temperatures to 
exceed 200 0 F 



Explanation 

A. 	 incorrect- The EHC pressure regulator malfunction will cause reactor pressure to increase 
but at a 3 psig increase, the backup regulator will take control. 

B. 	 incorrect- The RWR pump is limited to 102.5% speed and EHC remains in control of 
pressure. Also, if pressure increased further, a scram would occur at 1080 psig and the 
remainder of pressure control would be through the condenser. 

C. 	 incorrect- 3x normal is an Group 1 signal, but not one that closes the MSIVs. AOP-3 
would be entered in which the operators would consider closing the MSIVs. 

D. 	 correct- The closure of the MSIVs will occur on steam tunnel temperature of 195 deg f. 
When 90% closed they will cause a scram. However, the condenser is no longer available 
and the 7% post scram decay heat will generate enough steam/pressure to cause an SRV 
lift. 

Technical Reference(s): AOP-15 

Proposed references to be provided to applicants during examination: none 

learning Objective: 	 _SDlP-16C 1.09,14,15 

Question Source: 	 Bank# 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of evety question.) 

Question Cognitive level: 	 Memory or Fundamental Knowledge -
Comprehension or Analysis 	 X 

10 CFR Part 55 Content: 	 55.41 ..ill 
55.43 

Comments: 



Question #41 

The Plant was operating at power when the following events occur: 

• 'B' 125 VDC distribution system de-energizes (complete loss) 

Presently ... 


1) __ (1) __ ADS/Safety Relief Valves could be operated from Control Room Panel 09-4. 


Should a Control Room evacuation be ordered ... 


2} __ (2) __ ADS/Safety Relief Valves could be operated from SRV Panel 02ADS-071. 


{1} Control Room operation (2) Panel 02ADS-071 operation 

A. No No 

B. All No 

C. No All 

D. All All 



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

Examination Outline Cross-Reference: Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 239002 K3.01 
Importance Rating 3.9/4.0 

SRVs:: Knowledge of the effect that a loss or malfunction of the RELIEF/SAFETY 
VAL \lES will have on the following: Reactor pressure control. 

Proposed Question: 41 


The Plant was operating at power when the following events occur: 


• '8' 125 VDC distribution system de-energizes (complete loss) 

Prese~ntly ... 


1) __ (1) __ ADS/Safety Relief Valves could be operated from Control Room Panel 09-4. 


Shoulld a Control Room evacuation be ordered ... 


2) __ (2) __ ADS/Safety Relief Valves could be operated from SRV Panel 02ADS-071. 


(1) Control Room operation (2) Panel 02ADS-071 operation 

A. No No 

lB. All No 

c. No All 

D. All All 

Proposed Answer: 8: All, No 



Explanation: The solenoids associated with Control Room SRVs operation are normally 
energized by 125 VDC Bus A and have 125 VDC Bus B backup. The solenoids associated 
with local operation are normally power by 125 VDC Bus B and have no backup. The loss 
of 12~5 VDC Bus B does not affect control room operation but will completely disable local 
operation. 

A. incorrect- see above. 
B. correct-see above explanation 
C. incorrect- see above. 
D. incorrect- see above. 

Technical Reference(s): OP-68 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-02J 1.04, 10 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #42 

The Plant has been operating at 100% power for 124 days when the following occurs: 

• 09-4-2-6 SRV SONIC MON ALARM HI alarms 
• 09-4-1-16 SRV LEAKING alarms 

Which one of the following sets correctly describes the Plant response and the correct Operator 
action to mitigate the event? 

Plant response Operator action 

A. Steam flow lowers Take manual control and lower Feedwater flow 

B. Main Generator load lowers Trip the Main Turbine 

C. Reactor power rises Lower Recirculation flow 

D. Reactor water level fluctuates Place FWLC in single element control 



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

Examination Outline Cross-Reference: 	 Level ROISRO 
Tier # 2 
Group # 1 
KJA# 239002 A2.03 
Importance Rating 4.1/4.2 

SRVs: Ability to (a) predict the impacts of the following on the RELIEF/SAFETY VALVES; 
and (b) based on those predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal conditions or operation: Stuck open SRV. 

Proposed Question: 42 

The Plant has been operating at 100% power for 124 days when the following occurs: 

• 09-4-2-6 SRV SONIC MON ALARM HI alarms 
• 09-4-1-16 SRV LEAKING alarms 

Which one of the following sets correctly describes the Plant response and the correct Operator 
action to mitigate the event? 

Plant response 	 Operator action 

A. Steam flow lowers Take manual control and lower Feedwater flow 

is. Main Generator load lowers 	 Trip the Main Turbine 

C. Reactor power rises 	 Lower Recirculation flow 

D. Reactor water level fluctuates Place FWLC in single element control 

Proposed Answer: C, Reactor power rises, Lower Recirculation flow 



Explanation: Alarms listed are symptoms of a stuck open SRV. Rx power will rise due to loss 
of Feedwater heating. Immediate actions per AOP-62 (Loss FW Heating) direct lowering power 
~ 100% using RWR. AOP-36 Subsequent Actions direct lowering Rx power only if SRV cannot 
be closed. 

A. 	 incorrect- sensed steam flow lowers and FW responds by lowering FW flow. This lowers 
vessel level and AOP-42, Feewater Control Malfunction, maybe entered on low level. 
However manual control of feedwater is only allowed if the feedwater control system 
malfunctions. In this case, the controller is responding as it should. 

B. 	 incorrect- the candidate may correctly assume a lower main steam line flow also means 
lower generator load. The candidate may select the Turbine Trip if it is assumed that the 
negative reactivity (caused by depressurization and voiding) will cause power to decrease 
to the point where the generator would trip on reverse power (when normally the turbine is 
manually tripped before this happens). 

C. 	 correct-see above explanation 
D. 	 incorrect- reactor water level fluctuating is a symptom listed for an open SRV in AOP-36. 

Placing Feedwater level control (FWLC) in single element control is not recommended 
above 25% power. Single element control would remove the steam flow input and is 
plausible. 

Technical Reference(s): AOP-36, 62, 41 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-29 1.09 LP-AOP 1.03 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure 10 provide the information will necessitate a detailed review of eve!}' question.) 

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

10 CFR Part 55 Content: 	 55.41 l§} 
55.43 

Comments: 



Ques1tion #43 

The Plant is operating at 24% power with the Main Generator synchronized to the Grid. 


A large load near Rack 25-5 is dropped in the Reactor Building causing an RPV level 

Instrument perturbation. 


The following conditions exist for the Feedwater and Main Turbine level Instruments: 


• 06lT-52A (Narrow Range IA') reads: 224.5 inches 
• 06lT -52B (Narrow Range 'B') reads: 201 inches 
• 06lT-52C (Narrow Range 'C') reads: 224.5 inches 

No Operator action is taken. 

Ten minutes later, which one of the following sets correctly lists the status of the Main Turbine 
and Heactor? 

Main Turbine Rx 

A. Not tripped Not scrammed 

B. Tripped Scrammed 

('v. Tripped Not scrammed 

D. Not tripped Scrammed 



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

Examination Outline Cross-Reference: Level 
Tier# 
Group # 
KIA # 
Importance Rating 

RO/SRO 
2 
1 
259002 K1.14 
2.9/3.0 

Reactor Water Level Control: Knowledge of the physical connectins and/or cause effect 
re/ati10nships between REACTOR WATER LEVEL CONTROL SYSTEM and the following: 
Main Turbine. 

Proposed Question: 43 


Question #43 


The Plant is operating at 24% power with the Main Generator synchronized to the Grid. 


A large load near Rack 25-5 is dropped in the Reactor Building causing an RPV Level 

Instrument perturbation. 


The following conditions exist for the Feedwater and Main Turbine Level Instruments: 


• 06LT-52A (Narrow Range 'A') reads: 224.5 inches 
• 06L T-52B (Narrow Range 'B') reads: 201.0 inches 
• 06L T-52C (Narrow Range 'C') reads: 224.5 inches 

No Operator action is taken. 

Ten minutes later, which one of the following sets correctly lists the status of the Main Turbine 
and Reactor? 

Main Turbine Rx 

A. Not tripped Not scrammed 

lB. Tripped Scrammed 

('v. Tripped Not scrammed 

D. Not tripped Scrammed 

Proposed Answer: B, Tripped, Scrammed 



Explanation: The Main Turbine and Feedwater pump trip logic is 2 out of 3 high inputs required. 
Two high inputs will result in a Main Turbine trip and Feedwater pump trip. With Rx power less 
than ~~9% an automatic Rx scram will not be generated from the Main Turbine trip, however; 
with a loss of high pressure Feedwater injection, RPV level will lower to the RPS scram setpoint 
of 177 inches. "No operator action" stated in stem results in no high pressure injection to RPV. 
Within 10 minutes, the low level scram setpoint will be reached. 

A. incorrect- see above. Turbine does trip, Rx does not scram 
B. correct-see above explanation 
C. incorrect- see above. Turbine does trip, Rx does not scram 
D. incorrect- see above. Turbine does trip, Rx does scram 

Technical Reference(s): OP-27A 

Proposed references to be provided to applicants during examination: 

Learning Objective: 	 _SDLP-02B 1 .09 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detai/ed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 (2-9) 
55.43 

Comments: 



Question #44 

The Plant is operating at 75%. 

At Time =00 min, a leak in the drywell occurs which results in the following: 

• 	 AOP-39 "Loss of Coolant" is entered 
• 	 DW pressure: 2.1 psig, rising 

At Time =05 min, the following was present: 

• 	 a Torus vent is established through SBGT "B" lAW OP-37 "Containment Atmosphere 
Dilution System" 

• 	 DW pressure: 2.2 psig, lowering 

At Time = 06 min, a spurious trip of Bus 10300-10500 Tie Brkr 10514 occurs which resulted 
in the following: 

• 	 EDG "A" fails to start 
• 	 EDG "C" has a slow start 
• 	 EDC "C" re-energizes the bus 15 seconds later 

With 110 operator actions taken, the SN02 would expect to find SBGT "A" __(1)__ and 
for drywell pressure to be _(2)_" 

(1 ) 

A. running 


lB. running 


('
'-'. NOT running 


D. NOT running 

(2) 

lowering 

rising 

lowering 

rising 



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

Examination Outline Cross-Reference: Level 	 RO/SRO 
Tier # 	 2 
Group # 1 
KJA # 	 261000 K6.03 
Importance Rating 3.0/3.1 

SGTS: Knowledge of the effect that a loss or malfunction of the following will have 
on thle STANDBY GAS TREATMENT SYSTEM: Emergency Diesel Generator system. 
Proposed Question: 44 

The Plant is operating at 75%. 

At Time = 00 min, a leak in the drywell occurs which results in the following: 

• 	 AOP-39 "Loss of Coolant" is entered 
• 	 DW pressure: 2.1 psig, rising 

At Time = 05 min, the following was present: 

• 	 a Torus vent is established through SBGT "B" lAW OP-37 "Containment Atmosphere 
Dilution System" 

• 	 DW pressure: 2.2 psig, lowering 

At Time = 06 min, a spurious trip of Bus 10300-10500 Tie Brkr 10514 occurs which resulted 
in the following: 

• 	 EDG "A" fails to start 
• 	 EDG "C" has a slow start 
• 	 EDC "C" re-energizes the bus 15 seconds later 

With no operator actions taken, the SN02 would expect to find SBGT "A" _(1L and for 
drywell pressure to be _(2L. 

(1) 	 (2) 

A. running 	 lowering 

B. running 	 rising 

C. NOT running 	 lowering 

D. NOT running 	 rising 

Proposed Answer: B, running, rising 



Explanation: The torus vent procedure has two possible vent paths, one that opens 27
MOV-123 and the other that opens 27-AOV-118. Both these valves will close on loss of 
RPS "A". RPS "A" gets its power from the 10500 bus and can normally withstand a 
momentary loss of power due to a flywheel which maintains power for 10 secs. This loss of 
power was for 15 secs which would cause RPS to trip. The trip of RPS "A" causes both of 
the torus outboard vent valves to close. Although SBGT "B" continues to run, it no longer is 
taking a suction on the torus and drywell pressure will rise. The RPS trip also causes rad 
monitoring to fail downscale which causes an Auto Start of SBGT "A", 

A. 	 incorrect- would be selected if the candidate either believed drywell pressure was high 
enough to start SBGT (however 2.2 psig is the setpoint for OW press Alarm Hi or Lo) 
or knows RPS was lost and caused the start but doesn't recall if RPS closes the 
valves used to vent the torus. 

B. 	 correct-see above explanation 
C. 	 incorrect- selected if candidate does not know that RPS was lost (or know the effect of 

a lost RPS on SBGT and torus vent valves). Would also be selected if the candidate 
thought that SBGT had a high OW pressure auto start but had previously been 
overridden off (as is procedurally called for with 2 SBGTs running after auto starting) 

O. 	 incorrect- Selected if candidate recognizes the loss of RPS on the vent valves but not 
,on SBGT or thinks SBGT A has been overridden off (see C above). 

Technical Reference(s): AOP-39, OP-37, AOP-59 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-01B 1.04,1.10 

Question Source: 	 Bank# 
Mod ified Bank # ___(Note changes or attach parent) 
New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detai/ed review of evety question.) 

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

10 CFR Part 55 Content: 	 55.41 J1) 
55.43 

Comments: 

http:1.04,1.10


Question #45 

The Plant is operating in Mode 5 with the Spent Fuel Pool (SFP) gates removed. 

• 	 The Control Room receives a report from the Refuel Floor that the RPV cavity level 

is lowering. 


• 	 AOP-53 (Loss of Spent Fuel Storage Pool, Reactor Head Cavity Well, or Dryer 

Separator Storage Pit Water Level) is entered. 


The Immediate Actions of AOP-53 state: "Ensure Reactor Building ventilation is isolated per 
Section G of OP-51A (Reactor Building Ventilation and Cooling System)". 

Which one of the following states the (1) correct manner to isolate RB ventilation and rn 
the required differential pressure (dP) to be maintained in the Reactor Building? 

Start one train of Standby Gas Treatment and ... 

ill 

A. 	 depress only the associated train pushbutton (-)0.1 to (-)0.25 inches water 

for RB VENT ISOLATION 


B. 	 depress only the associated train pushbutton more negative than (-)0.25 inches water 
for RB VENT ISOLATION 

C. 	 depress both pushbuttons more negative than (-)0.25 inches water 
for RB VENT ISOLATION 

D. 	 depress both pushbuttons (-)0.1 to (-)0.25 inches water 

for RB VENT ISOLATION 




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

Examination Outline Cross-Reference: Level 	 RO/SRO 
Tier# 	 2 
Group # 1 
KIA # 	 261000 A4.06 
Importance Rating 3.3/3.6 

SGTS: Ability to manually operate andlor monitor in the control room: Reactor 
Building differential pressure. 

Proposed Question: 45 

The Plant is operating in Mode 5 with the Spent Fuel Pool (SFP) gates removed. 

• 	 The Control Room receives a report from the Refuel Floor that the RPV cavity level 

is lowering. 


• 	 AOP-53 (Loss of Spent Fuel Storage Pool, Reactor Head Cavity Well, or Dryer 

Separator Storage Pit Water Level) is entered. 


The Immediate Actions of AOP-53 state: "Ensure Reactor Building ventilation is isolated per 
Section G of OP-51A (Reactor Building Ventilation and Cooling System)". 

Which one of the following states the (1) correct manner to isolate RB ventilation and m 
the required differential pressure (dP) to be maintained in the Reactor Building? 

Start one train of Standby Gas Treatment and... 

ill 

A. 	 depress only the associated train pushbutton (-)0.1 to (-)0.25 inches water 

for RB VENT ISOLATION 


B. 	 depress only the associated train pushbutton more negative than (-)0.25 inches water 
for RB VENT ISOLATION 

C. 	 depress both pushbuttons more negative than (-)0.25 inches water 
for RB VENT ISOLATION 

D. 	 depress both push buttons (-)0.1 to {-)0.25 inches water 

for RB VENT ISOLATION 


Proposed Answer: C, depress both pushbuttons for RB VENT ISOLATION, more negative 
than (-)0.25 inches water 



Explanation: AOP-53 requires RB vent to be isolated per OP-51A. First step of OP-51A 
requires SBGT running per OP-20 before securing RB ventilation. Therefore, start one train 
of SBGT, ensure> negative 0.25 inches water then isolate RB vent by depressing both RB 
VENT ISOL push buttons 

A. incorrect-see above. This would not isolate RB Vent and is not correct 
B. incorrect- see above. This would not isolate RB Vent and is not correct 
C. correct-see above explanation 
D. incorrect- see above. This would isolate RB Vent but is not correct dP 

Technical Reference(s): AOP-53, OP-51A, 20 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-01 B 1.02, 1.15 

Question Source: Bank # 
Modified Bank # ___ (Note changes or attach 

parent) 
New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #46 

The Plant is operating at 70% power performing a normal power reduction to 45% for online 
maintenance. All equipment is in a normal configuration. 

The following occurs: 

• 	 71 DC-A3 Relay Room Distribution Cabinet Breaker #20 (DC power to 10100 Breakers) 
trips. 

Which one of the following correctly states the automatic response of the 10100 bus to this 
condition? 

The 10100 bus ... 

A. de-energizes and remains de-energized. 

B. remains energized by the 10102 (NSS to Bus 10100) breaker 

C. remains energized by the 10112 (RSS to Bus 10100) breaker 

D. de-energizes then re-energizes by the 10112 (RSS to Bus 10100) breaker 



Sample Written Examination 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 262001 K6.01 
Importance Rating 3.1/3.4 

AC Electrical Distribution: Knowledge of the effect that a loss or malfunction of the 
following will have on the AC. ELECTRICAL DISTRIBUTION: D.C. power. 

Proposed Question: 46 

The Plant is operating at 70% power performing a normal power reduction to 45% for online 
maintenance. All equipment is in a normal configuration. 

The following occurs: 

• 	 71 DC-A3 Relay Room Distribution Cabinet Breaker #20 (DC power to 10100 Breakers) 
trips. 

Which one of the following correctly states the automatic response of the 10100 bus to this 
condiition? 

The 10100 bus ... 

A. de-energizes and remains de-energized. 

B. remains energized by the 10102 (NSS to Bus 10100) breaker 

C. remains energized by the 10112 (RSS to Bus 10100) breaker 

D. de-energizes then re-energizes by the 10112 (RSS to Bus 10100) breaker 

Proposed Answer: B, remains energized by the 10102 (NSS to Bus 10100) breaker 



Explanation: A loss of DC control power to the 4160 VAC breaker 10102 will not cause it to 
automatically open due to not being able to energize the Trip Coil. The breaker can only be 
opem~d manually \ locally. Therefore, the 10100 bus remains energized by the 10102 breaker. 

A. incorrect-see above 
B. correct-see above explanation 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): OP-46A 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-71 E_1.11 

Question Source: 	 Bank # 
Modified Bank # ___ {Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 ill 
55.43 

Comments: 



Question #47 

The Plant is operating at power when the following occurs: 

• 12600 Bus de-energizes 
• The UPS Inverter section trips 

Which one of the following correctly states the status of the 71ACUPS Distribution bus? 

The 71ACUPS Distribution bus has had (1) __ and the bus is (2) 

(1 ) (2) 

A. a momentary interruption energized from Battery 71 BCB-2A 

13. a complete interruption de-energized 

no interruption energized from Battery 71 BCB-2A('
IJ. 

D. no interruption energized from MCC-2S2 



ES·401 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 262002 A3.01 
Importance Rating 2.8/3.1 

ups: Ability to monitor automatic operations fo the UNINTERRUPTABLE POWER SUPPL Y 
(A.C'/D.C.) including: Transfer from preferred to alternate source.. 

Proposed Question: 47 


The Plant is operating at power when the following occurs: 


• 12600 Bus de-energizes 
• The UPS Inverter section trips 

Which one of the following correctly states the status of the 71ACUPS Distribution bus? 

The 71ACUPS Distribution bus has had (1) __ and the bus is (2) __ 

(1 ) (2) 

A. a momentary interruption energized from Battery 71 BCB-2A 

B. a complete interruption de-energ ized 

c. no interruption energized from Battery 71 BCB-2A 

D. no interruption energized from MCC-2S2 

Proposed Answer: D, no interruption energized from MCC-2S2 



Explanation: 12600 bus feeds MCC-262 which is the normal feed to the UPS. If it is unavailable, 
the UPS transfers to battery supply and uses the Inverter section. With a short in the Inverter, the 
alternate feed (MCC-252) will supply the UPS bus. The UPS has a static electronic switch that 
seamlessly transfers all power sources to the 71ACUPS Distribution bus. 

A. incorrect-see above 
B. incorrect- see above 
C. incorrect- see above 
D. correct-see above explanation 

Technical Reference(s): OP-46B 

Proposed references to be provided to applicants during examination: none 

Learning Objective: _SDLP-71F 1.05_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detai/ed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 ll.1 
55.43 

Comments: 



Question #48 

The plant is operating at full power when the following occurs: 

• 	 Annunciator 09-8-3-7 "LPCI MOV IPS A BATT VOLTS LO OR BKR TRIP" alarms 
• 	 An NPO reports that LPCI MOV Bus "A" Main Battery Breaker 1 CB2 has tripped. 
• 	 A Loss Of Coolant Accident occurs. 

10 minutes later, the following conditions exist: 

• 	 "B" RHR loop and the "A" and "B" Core Spray systems have maintained adequate core 
cooling 

• 	 The Shift Manager directs OP-43C "LPCI Independent Power Supply System", section G.2 
"LPCI MOV Bus A Operation Following LPCI Auto-Initiation" be used to re-energize the 
LPCI bus. 

• 	 The first step is to "Place LPCI MOV A PWR Supp switch in BYPASS at panel 09-08" 

This step (1) be performed because this will connect the (2) handle the loads without 
the batteries connected. 

(1 ) 
(2) 

A. will NOT 	 inverter, which can NOT 

B. will 	 Inverter, which can 

C. will NOT 	 maintenance tie, which can NOT 

D. will 	 maintenance tie, which can 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 263000 2.1.20 
Importance Rating 4.6/4.6 

DC Electrical Distribution: Ability to interpret and execute procedure steps. 

Proposed Question: 48 

The plant is operating at full power when the following occurs: 

• 	 Annunciator 09-8-3-7 "LPCI MOV IPS A BAn VOLTS LO OR BKR TRIP" alarms 
• 	 An NPO reports that LPCI MOV Bus "An Main Battery Breaker 1 CB2 has tripped. 
• 	 A Loss Of Coolant Accident occurs. 

10 minutes later, the following conditions exist: 

• 	 "B" RHR loop and the "A" and "B" Core Spray systems have maintained adequate core 
cooling 

• 	 The Shift Manager directs OP-43C "LPCI Independent Power Supply System", section G.2 
"LPCI MOV Bus A Operation Following LPCI Auto-Initiation" be used to re-energize the 
LPCI bus. 

• 	 The first step is to "Place LPCI MOV A PWR Supp switch in BYPASS at panel 09-08" 

This step (1) be performed because this will connect the (2) handle the loads without 
the batteries connected. 

(1 ) 	 (2) 

A. will NOT 	 Inverter, which can NOT 

B. will 	 Inverter, which can 

C. will NOT 	 maintenance tie, which can NOT 

D. will 	 maintenance tie, which can 

Proposed Answer: A, will NOT, Inverter, which can NOT 



Explanation: C.2.5 Precaution in OP-43C. A LPCI MOV independent power supply inverter 
shall not be lined up to power its associated LPCI MOV bus with the Main Battery Breaker 1 CB2 
open. The charger is not able to provide adequate current to the inverter to allow stroking any of 
the MOVs. During a LPCI initiation, there are procedural steps that allow the Alternate Feed to 
supply the bus during a LPCI event. Also, the annunciator procedure for the breaker trip calls for 
inverter shutdown (if time permits) or if immediate need is required. allows the Alternate Feed to 
be selected. 

A. correct-see above 
B. incorrect-see above 
C. incorrect- see above 
D. incorrect-see above 

Technical Reference(s): OP-13B, AOP-43A1B, 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-71B 1.05,1.08,1.13_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 J.1Q) 
55.43 

Comrnents: 

http:1.05,1.08,1.13


Question #49 

The Plant just completed a normal Reactor shutdown. 

A leak in Containment occurs with the following timeline conditions: 

• T=O sec Drywell pressure is 2.9 psig and rising slowly 

• T=1 sec Emergency Diesel Generator 'C' fails to start 

• T=5 sec RPV level is 52.5 inches and lowering fast 

• T=10 sec Transformer T3 de-energizes 

Assuming no operator action, which one of the following correctly states the status of the RHR 
system at time T =60 sec? 

A. Only one RHR pump is running 

B. Only two RHR pumps are running 

C. Only three RHR pumps are running 

D. All four RHR pumps are running 



ES·4C11 	 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 264000 A3.05 
Importance Rating 3.4/3.5 

EDGs: Ability to monitor automatic oerations of the EMERGENCY GENERA TORS 
(DIESEUJET) including: Load shedding and sequencing. 

Proposed Question: 49 


The Plant just completed a normal Reactor shutdown. 


A leak in Containment occurs with the following timeline conditions: 


• T=O sec Drywell pressure is 2.9 psig and rising slowly 

• T=1 sec Emergency Diesel Generator 'C' fails to start 

• T=5 sec RPV level is 52.5 inches and lowering fast 

• 10 sec Transformer T3 de-energizes 

Assuming no operator action, which one of the following correctly states the status of the RHR 
system at time T=60 sec? 

A. Onlvone RHR pump is running 

B. Only two RHR pumps are running 

C. Only three RHR pumps are running 

D. All four RHR pumps are running 

Proposed Answer: C, Only three RHR pumps are running 



Explanation: 2.7 psig and < 59.5 inches is an auto start signal to all four RHR pumps. However, 
the EDG load shedding \ sequencing will not allow the second RHR pump to auto start if paired 
EDG output breaker is not shut (Le. both EDGs powering its respective bus). Therefore only 3 
RHR pumps will \ can auto start. 

A. incorrect-see above 
B. incorrect-see above 
C. correct-see above explanation 
D. incorrect-see above 

Technical Reference(s): OP-22 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-93 1.05, 1.09_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detai/ed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 ..ill 
55.43 

Comments: 



Question #50 

The Plant is operating at 100% power with MOD 10017 (NORTH-SOUTH 115KV BUS DISC SW) 
tagged open due to Maintenance, when the following transient occurs: 

• An NPO reports lightning strike in the 115KV switchyard 

• 	 Annunciators received: 


>- 09-8-6-15 NMP-FITZ 115KV LINE 4 BKR 10012 TRIP 

>- 09-5-1-2 MSIVs NOT FULL OPEN TRIP 

• 	 The SNO reports all MSIVs have both red and green lights illuminated 


>- No Operator actions are taken 


Ten (10) minutes after the transient begins, how many instrument air compressors, if any, would 
be available? 

A. 0 

B. 1 

C. 2 

D. 3 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KIA # 300000 K2.01 
Importance Rating 2.8/2.8 

Instrument Air: Knowledge of electrical power supplied to the following: Instrument air 
compressor. 

Proposed Question: 50 

The Plant is operating at 100% power with MOD 10017 (NORTH-SOUTH 115KV BUS DISC SW) 
tagged open due to Maintenance, when the following transient occurs: 

• An NPO reports lightning strike in the 115KV switchyard 

• Annunciators received: 

~ 09-8-6-15 NMP-FITZ 115KV LINE 4 BKR 10012 TRIP 

~ 09-5-1-2 MSIVs NOT FULL OPEN TRIP 


• 	 The SNO reports all MSIVs have both red and green lights illuminated 


~ No Operator actions are taken 


Ten (10) minutes after the transient begins, how many instrument air compressors, if any, would 
be available? 

A 0 

B. 1 

C. 2 

D. 3 

Proposed Answer: B, 1 



Explanation: Power supplies to SAC's are: 'A': L23 (10300) 'B': L24 (10400) 'c' L33 (10300). 
With the plant at power, the plant gets internal power from the T4 transformer. The trip of 10012 
caused a loss of the T3 transformer which powers the 10300 bus with the Unit off line. At 100% 
power, the mode switch is in RUN, and the closure of the MSIVs will cause a reactor scram. The 
scram will cause a generator/turbine trip (reverse power as steam flow decays down). The plant 
will normally fast transfer from the T 4 transformer to the T2 and T3 transformers. With only the T2 
transformer available, only "B" air compressor will be available. 

A. incorrect-see above 
B. correct-see above 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-39 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-39 1.03, 1.05_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #51 

The Plant is operating at rated power with the following Service Air Compressor (SAC) lineup: 

• 39AC-2A: Lead and running loaded 
• 39AC-2C: 1st Standby 
• 39AC-2B: 2nd Standby 

The following EPIC alarm is received in the Control Room: 

• EPIC-A-1539 39PT-10l l02psig 

NPO reports from the field: 

• Air Compressor 39AC-2A Trouble Alarm is in. 
• 39AC-2A inlet air filter is showing a high dP and is clogged with debris. 
• I&C has set up gauges to monitor inlet restriction pressure 
• 39AC-2A has an Inlet Restriction reading of 1 psiv 
• After 1 minute, the inlet restriction reading is 2 psiv with a constant rate of change 
• The NPO checks the air compressors 3 minutes later 

Which one of the following choices correctly states the status of Service Air Compressor 
39AC-2A, B, C alignment? 

A B C 

A. Tripped Running Running 

B. Running Running Standby 

C. Tripped Standby Standby 

D. Running Running Running 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 1 
KJA# 300000 K5.13 
Importance Rating 2.9/2.9 

Instrument Air: Knowledge of the operational implications of the following concepts as 
they iflpply to the INSTRUMENT AIR SYSTEM: Filters. 
Proposed Question: 51 

The Plant is operating at rated power with the following Service Air Compressor (SAC) lineup: 

• 39AC-2A: Lead and running loaded 
• 39AC-2C: 1st Standby 
• 39AC-2B: 2nd Standby 

The following EPIC alarm is received in the Control Room: 

• EPIC-A-1539 39PT-10l l02psig 

NPO reports from the field: 

• Air Compressor 39AC-2A Trouble Alarm is in. 
• 39AC-2A inlet air filter is showing a high dP and is clogged with debris. 
• I&C has set up gauges to monitor inlet restriction pressure 
• 39AC-2A has an Inlet Restriction reading of 1 psiv 
• After 1 minute, the inlet restriction reading is 2 psiv with a constant rate of change 
• The NPO checks the air compressors 3 minutes later 

Which one of the following choices correctly states the status of Service Air Compressor 
39AC-2A, B, C alignment? 

B 	 CA 

A. Tripped Running 	 Running 

lB. Running Running 	 Standby 

c. Tripped Standby 	 Standby 

D. Running Running 	 Running 

Proposed Answer: A, Tripped Running Running 



Explanation: With an Instrument Air pressure value of 102 psig, all three SAC should be 
running however an Inlet Restriction value of 3 psiv (loaded) is a compressor trip. Therefore 'A' 
is tripped after 1 more minute elapsed. 

A. correct-see above explanation 
B. incorrect-see above 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-39 

Proposed references to be provided to applicants during examination: 

Learning Objective: 	 _SDLP-39 1.08,14_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review ofeve/'}' question.) 

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

1 0 CFR Part 55 Content: 	 55.41 i§} 
55.43 

Comments: 



Question #52 

The Plant is operating at rated power during the month of January with the following 
component lineup: 

• Service Water Pump (SWP) 'c' is running 
• Service Water Header pressure is 95 psig 
• TBCLC pumps 'A' and 'c' are running 
• TBCLC Header pressure is 87 psig 
• Circulating Water inlet temperature is 39 of 

The following occurs: 

• The 10700 Bus de-energizes 

With no Operator action, which one of the following choices correctly describes the 
component alignment of the Service Water and TBCLC systems after 10 minutes? 

Service Water TBClC 

A. No pumps running 'A' pump only running 

B. 'A' and 'B' pumps running 'A' and 'B' pumps running 

C. 'B' pump only running 'A' pump only running 

D. 'A' pump only running 'A' and 'B' pumps running 



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

Examination Outline Cross-Reference: 	 level ROISRO 
Tier # 2 
Group # 1 
KIA # 400000 K6.05 
Importance Rating 2.8/2.9 

Component Cooling Water: Knowledge of the effect that a loss or malfunction of the 
following will have on the CCWS: Motors. 

Proposed Question: 52 

The Plant is operating at rated power during the month of January with the following 
component lineup: 

• Service Water Pump (SWP) 'C' is running 
• Service Water Header pressure is 95 psig 
• TBClC pumps 'A' and 'C' are running 
• TBClC Header pressure is 87 psig 
• Circulating Water inlet temperature is 39 OF 

The following occurs: 

• The 10700 Bus de-energizes 

With no Operator action, which one of the following choices correctly describes the 
component alignment of the Service Water and TBClC systems after 10 minutes? 

Service Water TBClC 

A. No pumps running 	 'A' pump only running 

B- 'A' and 'B' pumps running 'A' and 'B' pumps running 

c. 'B' pump only running 	 'A' pump only running 

D. 'A' pump only running 'A' and 'B' pumps running 

Proposed Answer: B, 'A' and 'B' pumps running, 'A' and 'B' pumps running 



Explanation: Loss of 10700 Bus results in 'C' SWP and TBCLC pumps tripping. When the 
'C' SWP electrically trips, both SWP 'A' and 'B' receive an auto start signal in their 
respective 4160 Vac breaker start ckt. When 'C' TBCLC pump trips, TBCLC header 
pressure will lower. When 85 psig is sensed, the standby 'B' TBCLC auto starts. 

A. incorrect-see above 
B. Il:orrect-see above explanation 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-13C and OP-41 

Proposed references to be provided to applicants during examination: 

Learning Objective: 	 _SDLP-37_1.05, 10 and SDLP-46A 1.05,10 

Question Source: Bank # 
Modified Bank # ___ (Note changes or attach 

parent) 
New X 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo Jess rigorous review by 
the NRC; failure to provide the information will necessitate a detai/ed review ofevery question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis _X _ 

10 CFR Part 55 Content: 	 55.41 ..ill 
55.43 

Comments: 



Question #53 

The Plant is operating at power with the following conditions: 

• TBCLC pumps have just been swapped. 
• 'A' and 'c' TBCLC pumps are running. 

5 minutes later the following occurs: 

o Annunciator 09-6-2-25 (TBC MAKEUP TK LVL HI OR LO) alarms 
o TBCLC Header Pressure is observed to be 110 psig 

The System Engineer has determined the 'A' TBCLC Heat Exchanger has a tube leak. 

The cause of the makeup tank alarm is from a (1) level which the system (2) 
attempting to automatically compensate for. 

ill m 

A. low is 

B. low is NOT 

C. high is 

D. high is NOT 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 2 
Group # 1 
KIA # 400000 A 1.04 
Importance Rating 2.8/2.8 

Component Cooling Water: Ability to predict and/or monitor changes in parameters 
associated with operating the CCWS controls including: Surge Tank Level. 

Proposed Question: 53 

The Plant is operating at power with the following conditions: 

• TBCLC pumps have just been swapped. 
• lA' and IC' TBCLC pumps are running. 

5 minutes later the following occurs: 

o Annunciator 09-6-2-25 (TBC MAKEUP TK LVL HI OR LO) alarms 
o TBCLC Header Pressure is observed to be 110 psig 

The System Engineer has determined the lA' TBCLC Heat Exchanger has a tube leak. 

The cause of the makeup tank alarm is from a (1) level which the system (2) 
attempting to automatically compensate for. 

ill 	 m 

A. low 	 is 

13. low 	 is NOT 

c. high 	 is 

D. high 	 is NOT 

Proposed Answer: A - Low, is 



Explanation: Normal TBCLC header pressure is 95 to 135 pSig. The normal range for SW 
pressure is 85 to 100 psig. The start of the TBCLC pump caused a heat exchanger leak to 
develop. With TBCLC pressure higher than the normal SW pressure range, the leak is into SW. 
Makeup tank level decreases. However, the system has an automatic makeup valve which 
compensates for the lowering level. 

A. 	 correct-see above explanation 
B. 	 incorrect- selected if the candidate remembers there is a manual fill valve that is used (and 

proceduralized) but doesn't remember there is an auto makeup valve. 
C. 	 incorrect- selected if candidate confuses the SW and TBCLC normal pressures but 

remembers that there is an overfill line from the tank vent that goes to floor drains. 
D. 	 incorrect- selected if candidate confuses the SW and TBCLC normal pressures and does 

not know/remembers that there is an overfill line from the tank vent that goes to floor 
drains. 

Technical Reference(s): OP-41 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-37 1.05, 1.12_ 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 J§) 
55.43 

Comments: 



Question #54 

The Plant has just completed a normal shutdown \ cool down in preparation to isolate the 'A' 
Recirculation Pump (RWR). 

• RPV pressure is 210 psig, lowering slowly 
• RWR pump 'A' is tripped 

Which one of the following choices states the correct manipulation of RWR Seal Purge and the 
reason why? 

A. Maintain seal purge in order to preserve the integrity of the RWR pump casing 

B. Lower seal purge rate due to a reduced heat load on the CRD system 

C. Raise seal purge rate to maintain differential pressure across the seals 

D. Secure seal purge to prevent over pressurizing the RWR seal casing 



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

Examination Outline Cross-Reference: Level RO/SRO 
Tier # 2 
Group # 2 
KIA # 201001 K1.03 
Importance Rating 3.1/3.1 

CRD Hydraulic: Knowledge of the physical connections and/or cause effect 
relationships between CONTROL ROD DRIVE HYDRAULIC SYSTEM and the following: 
Recirculation pumps (seal purge). 

Proposed Question: 54 

The Plant has just completed a normal shutdown \ cooldown in preparation to isolate the 'A' 
Recirc:::ulation Pump (RWR). 

• RPV pressure is 210 psig, lowering slowly 
• RWR pump 'A' is tripped 

Which one of the following choices states the correct manipulation of RWR Seal Purge and the 
reason why? 

A. Maintain seal purge in order to preserve the integrity of the RWR pump casing 

B. Lower seal purge rate due to a reduced heat load on the CRD system 

C. Raise seal purge rate to maintain differential pressure across the seals 

D. Secure seal purge to prevent over pressurizing the RWR seal casing 

Proposed Answer: 0, Secure seal purge to prevent over pressurizing the RWR seal casing 



Explanation: Each RWR pump provided with 2-4 gpm mini-purge flow from CRD to the RWR 
seals. Mini-purge must be valved-out (with a manual valve) when the pump is isolated from the 
Reactor to prevent excessive cooldown of and/or over-pressurization of the pump and seal 
casing. 

A. incorrect-see above 
B. incorrect-see above 
C. incorrect-see above 
D. correct-see above explanation 

Technical Reference(s): OP-25 and OP-27 

Proposed references to be provided to applicants during examination: none 

Learning Objective: SDLP-02H 1.05 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of evety question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowleqge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 (2-9) 
55.43 

Comments: 



Question #55 

The Plant is conducting a Reactor startup. Control Rod 10-19 is being withdrawn continuously 
from position 00 to 48 per OP-16 "Neutron Monitoring". 

As Control Rod 10-19 is withdrawing past position 32, the following occurs: 

• The Rod Emerg In - Notch Override Switch is released and spring returns to Off. 
• The Rod Movement Control switch remains in Out Notch. 

Which one of the following choices correctly lists the response of Control Rod 10-19? 

Control Rod 10-19 ... Settles 

A. continues to 48 No 

B. continues to 48 Yes 

c. stops at 34 Yes 

D. stops at 34 No 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # ~ 
KIA # 201002 K4.05 
Importance Rating 3.3/3.3 

RMCS: Know/edge of REACTOR MANUAL CONTROL SYSTEM design feature(s) and/or 
interlocks which provide for the following: "Notch override" rod withdrawal. 

Proposed Question: 55 

The Plant is conducting a Reactor startup. Control Rod 10-19 is being withdrawn continuously 
from position 00 to 48 per OP-16 "Neutron Monitoring". 

As Control Rod 10-19 is withdrawing past position 32, the following occurs: 

• The Rod Emerg In - Notch Override Switch is released and spring returns to Off. 
• The Rod Movement Control switch remains in Out Notch. 

Whicl1 one of the following choices correctly lists the response of Control Rod 10-19? 

Control Rod 10-19 ... 	 Settles 

A continues to 48 	 No 

B. continues to 48 	 Yes 

C. stops at 34 	 Yes 

D. stops at 34 	 No 

Proposed Answer: C, stops at 34 Yes 



Explanation: To continuously withdraw a Control Rod, two switches must be manipulated 
simultaneously; one to Notch Override and one to Out Notch. As soon as either control switch 
is released, the RMCS timer will complete its cycle and the rod will settle into an even notch 
position. 

A. 	 incorrect- this is correct if both switches had been held. The rod reaches position 48 and 
the rod is continued to be attempted to be moved to insure it is coupled. If position 
48 remains visible, then the rod is coupled, the switches are released and it goes 
through the settle function. 

B. 	 incorrect- the switch that was let go stalls the timer and the rod movement switch causes 
the initial movement of the rod. Once the switch that stalled the timer is released, 
the timer goes through a normal one notch out time cycle. This answer would 
correct if either switch was released at position 46. 

C. 	 correct-see above explanation 

D. 	 incorrect- this would be correct if the switch that was released (Rod Emerg In - Notch 
Override Switch) was used to drive a rod in (using the Emerg In position). This switch 
affects the rod control system timer in two ways. When driving a rod out (switch turned 
Glockwise) it just stalls the timer. When a rod is driven in (switch turned counter-clockwise) 
it bypasses the timer. It "settles" into a notch position by gravity as the water pressure 
underneath dissipates into the vessel (around the seals). 

Technical Reference(s): OP-26 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-03F_1.05 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
faifure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #56 

The Plant is operating at 75% power with the following conditions: 

• "A' Recirculation Pump (RWR) Scoop Tube "locked". 
• 'A' RWR Scoop Tube Auto Unlock: On 

The following events occur: 

• 'B' Reactor Feedwater Pump Turbine (RFT) Bearing Oil pressure: 3 psig and steady. 
• RPV level: 192 inches and steady 

Which one of the following choices correctly lists the status of the 'A' RWR MG set? 

A. locked 

13. 44% speed 

C. 30% speed 

D. tripped 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # g 
KJA# 202001 A1.01 
Importance Rating 3.6/3.5 

Recirculation: Ability to predict and/or monitor changes in parameters associated with 
operating the RECIRCULA TlON SYSTEM controls including: Recirculation pump flow. 

Proposed Question: 56 


The Plant is operating at 75% power with the following conditions: 


• 'A' Recirculation Pump (RWR) Scoop Tube "locked". 
• 'A' RWR Scoop Tube Auto Unlock: On 

The following events occur: 

• 'B' Reactor Feedwater Pump Turbine (RFT) Bearing Oil pressure: 3 psig and steady. 
• RPV level: 192 inches and steady 

Which one of the following choices correctly lists the status of the 'A' RWR MG set? 

A. locked 

B. 44% speed 

C. 30% speed 

D. tripped 

Proposed Answer: B, 44% speed 



Explanation: RFT Bearing Oil pressure of 3 psig is a Feed pump trip. That trip and an RPV level of 
< 196.5 is a Runback of the RWR MG set to 44%. With the Scoop Tube locked, an MG set won't 
runback unless the auto unlock feature is active (on) then it will automatically unlock and runback. 

A. incorrect-see above 
B. correct-see above explanation 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-27 and OP-3 

Proposed references to be provided to applicants during examination: none 

Learning Objective: _SDLP-02L1.05 

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

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 l§) 
55.43 

Comments: 



Question #57 

The Plant is operating at power when the following Annunciator alarms: 

• 09-5-1-60 CRD TEMP HI 

Which one of the following choices correctly lists (1) where this temperature is being sensed and 
(2) wlhat the significance of the alarm is? 

(1) sensed location 

A. Stub tube 

B. Indicator tube 

c. Index tube 

D. Piston tube 

(2) significance 


Stub tube leakage 


Seal degradation 


Rod drift 


Rod speed 




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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 6 
KIA # 214000 K4.02 
Importance Rating 2.5/2.5 

RPIS: Knowledge ofROD POSITION INFORMATION SYSTEM design feature(s) and/or 
interlocks which provide for the following: Thermocouple. 

Proposed Question: 57 

The Plant is operating at power when the following Annunciator alarms: 

• 09-5-1-60 CRD TEMP HI 

Which one of the following choices correctly lists (1) where this temperature is being sensed and 
(2) what the significance of the alarm is? 

(1) sensed location 	 (2) significance 

A. Stub tube 	 Stub tube leakage 

B. Indicator tube 	 Seal degradation 

C. Index tube 	 Rod drift 

D. Piston tube 	 Rod speed 

Proposed Answer: B, Indicator tube Seal degradation 



Explanation: The Indicator tube houses the Position Indicator Probe (PIP). A thermocouple is placed 
at the top of the PIP to monitor for high temps in the CRD Graphitar seals. The seals become brittle 
at high temperatures, and seal breakdown can result in undesirable drive speeds and scram times. 

A. incorrect-see above 
B. correct-see above explanation 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference( s): FSAR 

Propc)sed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-3A_1.05_ 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 .m 
55.43 

Comments: 

http:SDLP-3A_1.05


Question #58 

The Plant is operating at power performing a Traversing In-core Probe (TIP) calibration of LPRMs. 

When the TIP detector is almost full in-core, the following occurs: 

• The Reactor scrams on high Drywell Pressure. 
• 71ACNMS (power supply to TIP Ball Valves) de-energizes. 

Which one of the following correctly states the response of the TIP system? 

The TIP system ... 

A. does retract to the lead shield and the ball valve remains open. 

B. immediately retracts to the lead shield then the ball valve closes. 

C. does not retract to the lead shield and the ball valve remains open. 

D. shear valves fire and isolate the guide tube penetration. 



ES-4CI1 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 2 
Group # ~ 
KIA # 215001 K1.05 
Importance Rating 3.3/3.4 

Traversing In-core Probe: Knowledge of th physical connections and/or cause effect 
relationships between TRAVERSING IN-CORE PROBE and the following: Primary 
containment isolation system. 

Proposed Question: 58 


The Plant is operating at power performing a Traversing In-core Probe (TIP) calibration of LPRMs. 


When the TIP detector is almost full in-core, the following occurs: 


• The Reactor scrams on high Drywell Pressure. 
• 71ACNMS (power supply to TIP Ball Valves) de-energizes. 

Which one of the following correctly states the response of the TIP system? 

The TIP system ... 

A. does retract to the lead shield and the ball valve remains open. 


is. immediately retracts to the lead shield then the ball valve closes. 


C. does not retract to the lead shield and the ball valve remains open. 

D. shear valves fire and isolate the guide tube penetration. 

Proposed Answer: C, does not retract to the lead shield and the ball valve remains open. 



Explanation: High Drywell pressure scram setpoint is 2.7# and is also an auto retract signal for the 
TIP system. The Ball valves fail closed on a loss of power to them however, with the cable inserted in 
the guide tube, the ball valve cannot go closed. Loss of 71ACNMS also is a loss of retract power. 

A. incorrect-see above 
B. incorrect-see above 
C. correct-see above explanation 
D. incorrect-see above 

Technical Reference(s): RAP-7.3.14 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-07F_1.04 and 1.10 

Question Source: 	 Bank # 
Modified Bank # _-::-:-_ (Note changes or attach parent) 
New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 (2 to 9) 
55.43 

Comments: 

http:RAP-7.3.14


Question #59 

The Plant is operating at power when following isolation of Reference Leg Backfill to Level transmitter 
02-3LT-72A, the following occurs: 

• 	 A leak on the Reference leg of level transmitter 02-3LT-72A occurs, 

02-3LT-72A is an input to the RHR LPCI auto initiation circuit 


• 	 DW pressure is 2.9 psig and rising slowly. 

ConcE~rning only the status of LPCI, which one of the following selections correctly lists (1) the 
condition of 02-3L T-72A and (2) the status of the LPCI Mode of RHR? 

{1} 02·3LT·72A 	 (2} status of the LPCI Mode of RHR 

A. Downscale 	 Running 

B. Upscale 	 Running 

C. Downscale 	 Not running 

D. Upscale 	 Not running 



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

Examination Outline Cross-Reference: Level 	 RO/SRO 
Tier# 	 2 
Group # g 
KIA # 	 216000 K1.05 
Importance Rating 3.7/3.8 

Nuclefar Boiler Instrumentation: Knowledge of the physical connections and/or cause effect 
relationships between NUCLEAR BOILER INSTRUMENTA TION and the following: Residual 
heat removal. 

Proposed Question: 59 

The Plant is operating at power when following isolation of Reference Leg Backfill to level transmitter 
02-3L T-72A the following occurs: 

• 	 A leak on the Reference leg of level transmitter 02-3L T-72A occurs, 

02-3LT-72A is an input to the RHR LPCI auto initiation circuit 


• 	 OW pressure is 2.9 psig and rising slowly. 

ConcBrning only the status of LPCI, which one of the following selections correctly lists (1) the 
condition of 02-3L T-72A and (2) the status of the LPCI Mode of RHR? 

{1} 02-3L T-72A 	 {2} status of the LPCI Mode of RHR 

A. Downscale 	 Running 

13. Upscale 	 Running 

c. Downscale 	 Not running 

D. Upscale 	 Not running 

Proposed Answer: S, Upscale Running 



- -

Explanation: A leak in the Reference leg of transmitter 02-3LT-72A causes minimum dP being felt 
across the transmitter diaphragm. Minimum dP results in an upscale indication. LPCI initiation is 
2.7# or 59.5 inches. The logic arrangement of the LPCI ckt is designed so that a single detector 
failure, will not result in an inadvertent initiation or prevention of initiation. 

A. incorrect-see above 
B. correct-see above explanation 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-13 and OP-27A 

Proposed references to be provided to applicants during examination: none 

Learning Objective: SDLP-10 1.10 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 (2 to 9) 
55.43 

Comments: 



Question #60 

The Plant has just placed RHR Pump 'B' in the Fuel Pool Cooling Assist (FPCA) mode of operation 
when the following events occur: 

• RPV level lowers to 58 inches and is continuing to lower slowly 
• The 10500 bus receives a "lock-out" condition 

Which one of the following correctly states the response of the RHR system to the above conditions? 

A. RHR pump 'D' aligns to the FPCA mode of operation 

B. RHR pump 'B' remains in the FPCA Mode of operation 

C. RHR pump 'A' aligns to the LPCI Mode of operation 

D. RHR Pump 'C' aligns to the LPCI Mode of operation 



Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 2 
Group # 2 
KIA # 233000 K 2.02 
Importance Rating 2.8/2.9 

Fuel Pool Cooling/Cleanup: Know/edge of electrical power supplies to the following: RHR 
pumps. 

Proposed Question: 60 

The Plant has just placed RHR Pump 'B' in the Fuel Pool Cooling Assist (FPGA) mode of operation 
when the following events occur: 

• RPV level lowers to 58 inches and is continuing to lower slowly 
• The 10500 bus receives a "lock-out" condition 

Which one of the following correctly states the response of the RHR system to the above conditions? 

A. RHR pump '0' aligns to the FPGA mode of operation 

B. RHR pump 'B' remains in the FPGA Mode of operation 

G. RHR pump 'A' aligns to the LPGI Mode of operation 

D. RHR Pump 'C' aligns to the LPCI Mode of operation 

Proposed Answer: D, Pump "C' aligns to the LPGI Mode of operation 



Explanation: RHR pumps A \ C are in Loop A and pumps B \ D are in Loop B. A Lock-out of the 
10500 bus results in loss of power to RHR pumps A and B. RPV level ~ 59.5 inches is a LPCI 
initiation signal. Loop B will not re-align to the FPCA mode due to jumpers being installed to prevent 
the LPCI mode of operation from occurring. Since RHR pump C has power to it, it is the only 
component that can align to the LPCI mode of operation. 

A. incorrect-see above 
B. incorrect-see above 
C. incorrect-see above 
D. correct-see above explanation 

Technical Reference(s): OP-13 and 13F 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-10 1.10 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #61 

The Plant is in the process of Refueling when the following SEQUENCE of events occurs: 

1. All Control Rods are full in 

2. A Fuel Bundle is latched (grappled) in the Spent Fuel Pool 

3. A Control Rod is withdrawn two notches by a Control Room Operator 

4. The Fuel Bundle is raised to the full up position 

5. The Refuel Bridge moves over the core 

6. The Fuel Bundle is lowered into the core 

Which one of the following describes which Refuel Interlock first failed? 

The first Refuel Interlock that failed was when ... 

A. the Refuel Bridge moved over the core. 

B. the Fuel Bundle was lowered into the core. 

C. a Control Rod was selected. 

D. a Control Rod was moved two notches. 



ES-4C11 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # ~ 
KIA # 234000 A 3.02 
Importance Rating 3.1/3.7 

Fuel Handling Equipment: Ability to monitor automatic operations of the FUEL HANDLING 
EQUIPMENT including: Interlock operation. 

Proposed Question: 61 

The Plant is in the process of Refueling when the following SEQUENCE of events occur: 

1. All Control Rods are full in 

2. A Fuel Bundle is latched (grappled) in the Spent Fuel Pool 

3. A Control Rod is withdrawn two notches by a Control Room Operator 

4. The Fuel Bundle is raised to the full up position 

5. The Refuel Bridge moves over the core 

6. The Fuel Bundle is lowered into the core 

Which one of the following describes which Refuel Interlock first failed? 

The first Refuel Interlock that failed was when ... 

A. the Refuel Bridge moved over the core. 

B. the Fuel Bundle was lowered into the core. 

C. a Control Rod was selected. 

D. a Control Rod was moved two notches. 

Proposed Answer: A, Refuel Bridge moved over the core. 



Explanation: The first violated interlock was the Refuel Bridge Reverse stop, which should 
have stopped the Bridge as it first moved over the core since a control rod is withdrawn, the mode 
switch is in REFUEL, and the main grapple is loaded. A second interlock was violated when the 
grapple lowered with a control rod withdrawn and the main grapple loaded (Fuel Hoist Interlock). 
The reason for these interlocks is to prevent criticality while refueling. 

A. lcorrect-see above explanation 
B. incorrect-see above 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): OP-66 

Proposed references to be provided to applicants during examination: none 

Learning Objective: _SDLP-8A 1.09_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #62 

The plant is at 50% power when the following alarm comes in: 


" 09-7-3-10 MOIST SEP DRN TK 2A LVL HI 


Based on this alarm setpoint, the MSR First Stage Extraction Steam Supply is expected to 
be 

A. in service with full steam flow 

B. isolated with no steam flow 

C. throttled with the Hi Load Controller in service 

D. throttled with the Lo Load Controller in service 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # 2 
KIA # 239001 A 3.03 
Importance Rating 2.8/2.8 

Main and Reheat Steam: Ability to monitor automatic operations of the MAIN AND 
REHEA T STEAM SYSTEM including: Moisture separator reheat steam supply. 

Proposed Question: 62 

The plant is at 50% power when the following alarm comes in: 

• 09-7-3-10 MOIST SEP DRN TK 2A LVL HI 

Based on this alarm setpoint, the MSR First Stage Extraction Steam Supply is expected to 
be _______________ 

A. in service with full steam flow 

B. isolated with no steam flow 

C. throttled with the Hi Load Controller in service 

D. throttled with the Lo Load Controller in service 

Proposl~d Answer: A, in service with full steam flow 



Explanation: The second level switch on the MSR drain tank causes a Turbine Trip. No info 
given in stem that level raised to the second switch. On a Turbine Trip, the Non-Return 
Valves !~et a close signal. The Steam Stop to the First Stage Reheater also gets an isolation 
signal. The steam supply to the 2nd stage reheater does not isolate on a turbine trip but does 
have hi and 10 load controllers (which the 1 sl stage does not). 

A. 	 cc,rrect-see above explanation 
B. 	 incorrect- this would be selected if the candidate did not recognize that a turbine trip has 

not yet occurred (and the resultant isolation). 
C. 	 incorrect- this would be selected if the candidate believed the turbine tripped but 

confused the first stage steam supply with the second stage steam supply 
D. 	 incorrect- this would be selected if the candidate believed the turbine tripped and 

confused the first stage steam supply with the second stage steam supply. 

Technic:al Reference(s): OP-10 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-94A 1.05_ 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of eve/}' question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #63 

The Plant is operating at 65% with the following Condensate lineup: 

• Condensate Pumps 'B' & 'C' are running 

•• Condensate Booster Pumps 'B' & 'C' are running. 

'J Condensate Booster Pump 'A' Auxiliary Oil Pump is tagged out of service for repair. 


The following event occurs: 

• The Rx scrams. 
• 4160VAC Bus 10400 de-energizes. 

Re~larding Condensate and Condensate Booster pump status, which of the following is correct? 

A. Only Condensate Pump 'A' auto starts 

B. No Condensate or Condensate Booster Pumps are running 

C. Both Condensate Pump 'A' &Condensate Booster Pump 'A' auto start 

D. Only Condensate Pump 'C' &Condensate Booster Pump 'C' remain running 



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

Examination Outline Cross-Reference: Level RO/SRO 
Tier# 2 
Group # g 
KIA # 256000 K 6.04 
Importance Rating 2.8/2.8 

Reactor Condensate: Knowledge of the effect that a loss or malfunction of the following will 
have on the REACTOR CONDENSATE SYSTEM: A.C. power 

Proposed Question: 63 

The Plant is operating at 65% with the following Condensate lineup: 

II Condensate Pumps 'B' & 'C' are running 
II Condensate Booster Pumps 'B' & IC' running. 
II Condensate Booster Pump 'A' Auxiliary Oil Pump is tagged out of service for repair. 

The following event occurs: 

• The Rx scrams. 
• 4160VAC Bus 10400 de-energizes. 

Regarding Condensate and Condensate Booster pump status, which of the following is correct? 

A. Only Condensate Pump 'A' auto starts 

B. No Condensate or Condensate Booster Pumps are running 

C. Both Condensate Pump 'A' &Condensate Booster Pump lA' auto start 

D. Only Condensate Pump 'C' & Condensate Booster Pump 'C' remain running 

Propos,ed Answer: A, Only Condensate Pump 'A' auto starts 



- -

Explanation: A Condensate pump \ Booster pump will not start if there is insufficient Aux Oil 
pressure. With Condensate Booster Pump 'A' Auxiliary Oil Pump tagged out of service for repair, 
Booster Pump 'A' will not start even with an auto start signal. The 'B' train of Condensate is powered 
from the 10400 bus and the 'C' train is powered from the 10700 bus. Stem states loss 10400 bus, 
therefore 'B' train is not running. On a Rx scram, the 10700 bus de-energizes due to the Main 
Generator tripping. This results in a loss of the 'C' train of Condensate. Condensate Pump 'A' will 
auto start on 1 of 2 conditions: trip of a running pump or low discharge header pressure. 

A. 	 correct-see above explanation 
B. 	 incorrect-see above. Plausible should candidate not remember auto start of Cond pump 'A' and 

no start of Booster pump 'A' 
C. 	 incorrect-see above. Plausible should candidate not remember auto start of Cond pump 'A' and 

no start of Booster pump 'A' 
D. 	 incorrect-see above. Plausible should candidate not make the "connection" that the 10700 bus 

dE!-energizes due to a Main Turbine trip and no transfer to Reserve power capability 

Technical Reference(s): OP-46A,OP-3 

ProposE:.!d references to be provided to applicants during examination: none 

Learning Objective: SDLP-33 1.15 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of evety question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



. Quesltion #64 

The Plant is operating at 65% power with an SRV leaking by. 


One loop of RHR is in a Torus Cooling lineup to maintain Torus temperature steady at 85°F. 


The following conditions occur: 


• Hydrogen Injection System has just been returned to service 
• Annunciator 09-6-4-35 H2 ADDITION SYS TROUBLE alarms 
• Annunciator 09-6-1-7 OFF GAS LINE PRESS HI alarms 
• The Rx is manually scrammed 
• AOP-1 immediate actions are complete 

With no further Operator actions, which one of the following correctly states the response of the 
Plant? 

A. After 15 minutes, 01-1 07AOV-1 00 (Off-gas Outlet Isolation Valve) closes. 

B. The MSIVs close on low RPV pressure. 

C. The Turbine Bypass Valves close on low Condenser Vacuum. 

D. After 90 minutes, 38AOV-115 (Off-gas Air Purge Valve) opens. 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2 
Group # ~ 
KIA # 271000 A 1.01 
Importance Rating 3.3/3.2 

Offgas: Ability to predict and/or monitor changes in parameters associated with operating 
the OFFGAS SYSTEM controls including: Condenser vacuum. 

Proposed Question: 64 

The Plant is operating at 65% power with an SRV leaking by. 

One loop of RHR is in a Torus Cooling lineup to maintain Torus temperature steady at 85°F. 

The following conditions occur: 

• Hydrogen Injection System has just been returned to service 
• Annunciator 09-6-4-35 H2 ADDITION SYS TROUBLE alarms 
• Annunciator 09-6-1-7 OFF GAS LINE PRESS HI alarms 
• The Rx is manually scrammed 
• AOP-1 immediate actions are complete 

With no further Operator actions, which one of the following correctly states the response of the 
Plant? 

.A. After 15 minutes, 01-107AOV-100 (Off-gas Outlet Isolation Valve) closes. 

B. The MSIVs close on low RPV pressure. 

C. The Turbine Bypass Valves close on low Condenser Vacuum. 

D. After 90 minutes, 38AOV-115 (Off-gas Air Purge Valve) opens. 

Proposed Answer: C, The Turbine Bypass Valves close on low Condenser Vacuum 



---

Explanation: Annunciators listed are symptoms of an explosion in the Air Ejector Discharge Piping 
which is entry to AOP-4. Vacuum SJAE Off-gas Trip system valves (38AOV-113A\B) (Le. inter
stage blocking valves) auto close on either 20 psig or 300F. When they close the SJAEs are 
isolated from the Main Condenser and Condenser vacuum degrades rather quickly. At 8 inches Hg 
the TBVs auto close. 

A. incorrect-see above. Also, 01-1 07AOV-1 00 closes on high radiation not pressure or temp 
B. 	 incorrect-see above. AOP-1 Immediate Actions require the Mode Sw to Shutdown. This 

bypasses the MSIV low pressure closure. The leaking SRV would "drag" down RPV 
pressure to this setpoint. With Torus cooling in service, this implies the SRV leak is 
significant. 

C. correct-see above explanation 
D. incorrect-see above. Also, 38AOV-115 closes 90 min after the SJAEs are placed in service 

Technical Reference(s): AOP-4 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-38 1.09 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detai/ed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 JQ} 
55.43 

Comments: 



Question #65 

The plant is at 100% power with the following conditions: 

• An NPO is doing a surveillance test run on East Diesel Fire Pump 76P-4. 
• The NPO reports a local alarm bell and the 76P-4 "Water Temperature Signal Light" is ON 
• A plant fire occurs activating the sprinkler system 
• Fire Main Header pressure drops to a low of 100 psig 
• Among other Annunciators, "09-8-3-32 BUS 10400 NORM SUPP BKR 10402 TRIP" alarms 

Including the Makeup pump, how many Fire Pumps should the NPO expect to find running? 

A. 1 

B. 2 

C. 3 

D. 4 



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

Examination Outline Cross-Reference: 	 Level 
Tier# 
Group # 
KIA # 
Importance Rating 

RO/SRO 
2 
2 

286000 K3.03 
3.6/3.8 

Fire Protection: Knowledge of the effect that a loss or malfunction of the FIRE PROTECTION 
SYSTEM will have on the following: Plant protection. 

Proposed Question: 65 

The plant is at 100% power with the following conditions: 

• An NPO is doing a surveillance test run on East Diesel Fire Pump 76P-4. 
• The NPO reports a local alarm bell and the 76P-4 "Water Temperature Signal Light" is ON 
• A plant fire occurs activating the sprinkler system 
• Fire Main Header pressure drops to a low of 100 psig 
• Among other Annunciators, "09-8-3-32 BUS 10400 NORM SUPP BKR 10402 TRIP" alarms 

Including the Makeup pump, how many Fire Pumps should the NPO expect to find running? 

A. 1 

B. 2 

C. 3 

D. 4 

Proposed Answer: B, 2 



---

Explanation: The normal lineup is the makeup pump is always running and maintains pressure 
between 140-160 psig. The AC pump 76P-2 starts at 109 psig. The Diesel pump 76P-1 starts at 
101 psig. The second Diesel pump 76P-4 starts at 92 psig. The makeup pump and AC pump 
received power from 600 VAC bus L-44 (14400). This bus is powered from 104000. The 
annunciator indicates a loss of the 104000 bus (since at 100% power it is powered from the Normal 
Supply breaker and not the Reserve). This loss removes the makeup pump and AC pump from 
service. Pressure dropped low enough to start the 76P-1 and the 76P-4 is already running. The 
alarm on 76P-4 indicates a Jacket Water Temperature of 210 deg F. However, this is not a trip, just 
an alarm. 

A. incorrect- This would be picked if the loss of the two AC pumps IS recognized but it is 
thought the 101 psig start is for the 76P-4 pump OR the P-4 pump has tripped and the P-1 pump 
has started. 
B. correct-see above explanation 
C. incorrect- This would be picked if the candidate does NOT recognize the loss of AC but it is 
thought the 101 psig start is for the 76P-4 pump OR the P-4 pump has tripped and the P-1 pump 
has started. 
D. incorrect- This would be picked if the candidate does NOT recognize the loss of AC and 
the candidate confuses the pressure settings of the system. i.e. the makeup pump is running, the 
second pump starts at the lower end of normal pressure of 140 psig, the third pump starts at 109 
psi~1 and the fourth pump starts at 101 psig. 

NOTE: There are other plausible combinations for picking wrong answers that combine the loss of 
AC with how many (if any) pumps, the possible trip of the Diesel and the start pressures of the 
pumps. 

Technical Reference(s): OP-36 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-76 1.03_1.05 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 

http:1.03_1.05


Question #66 

The Plant is operating steady state at 99% power. 

With regards to the At the Controls (ATC) Operator, which one of the following actions would not be 
in compliance with "Control Board Monitoring" as defined in EN-OP-115 (Conduct of Operations)? 

A. Call up EPIC screen 'CTP' to view MWt history 

B. Review a Clearance Order for Core Spray 

C. Turn over ATC function to a licensed SRO 

D. Peer check Main GeneratorVAR loading 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 3 
Group # ~ 
KIA # 	 2.1.2 
Importance Rating 4.1/4.4 

Conduct of Operations: Knowledge of operator responsibilities during all modes of plant 
operation. 

Proposed Question: 66 

The Plant is operating steady state at 99% power. 

With regards to the At the Controls (ATC) Operator, which one of the following actions would not be 
in compliance with "Control Board Monitoring" as defined in EN-OP-115 (Conduct of Operations)? 

A. Call up EPIC screen 'CTP' to view MWt history 

B. Review a Clearance Order for Core Spray 

C. Turn over ATC function to a licensed SRO 

D. Peer check Main Generator VAR loading 

Proposed Answer: B, Review a Clearance Order for Core Spray 



Explanation: 5.8 CONTROL BOARD MONITORING 

[11 Refer to EN-OP-115-01, Operator Rounds, for administrative controls over performance of 
operator watch standing and equipment monitoring. 

[2] A licensed operator (RO or SRO) is designated as the operator "At the Controls" (ATC) 
whose primary focus is the monitoring of the parameters necessary to support safe reactor 
opera.tion. A licensed operator must be present At-the-Controls of the reactor during 
operations of the facility. 

[3] The ATC should not become involved in any activity that hampers the ATC's ability to 
monitor the plant. The ATC is permitted to perform peer checks for simple evolutions such 
as generator VAR adjustments. 

[41 Control Room reactor operators walk down the main Control Room panels once per shift to 
ensure that safety related switch and valve line-ups are in their required configuration. 

[5] The SM should perform an end-of-shift main Control Room board walk down. The walk down is 
not a component by component walk down but should concentrate on Safety Related controls 
manipulated during the shift. 

[6] When equipment/plant status is changing, all applicable indications will be monitored until the 
equipment/plant stabilizes. 

[7] Diverse indications will be used to monitor equipment/plant performance. 

[8] U!;e computer generated graphics to provide maximum trending and monitoring by the 
Control Room. This use is balanced with monitoring of installed main control board meters 
and charts 

A. incorrect-see above 
B. correct-see above explanation 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): EN-OP-115 

Proposed references to be provided to applicants during examination: none 
Learning Objective: _LP-AP 46.04_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 
Question Cognitive Level: Memory or Fundamental Knowledge X 

Comprehension or Analysis 
10 CFR Part 55 Content: 55.41 l.1.Q} 

55.43 
Comments: 



Question #67 

The Plant is operating at 72% performing a Control Rod Sequence Exchange. 

In accordance with EN-OP-115 (Conduct of Operations), which one of the following choices 
correctly lists an authorized individual who can verify Control Rod selection and movement? 

A. Nuclear Plant Operator (NPO) 

lB. License Candidate RO Under Instruction (RO-UI) 

C. Shift Technical Advisor (STA) 

D. Qualified Reactor Engineer (RE) 



ES·401 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 
Group # .iL 
KIA # 2.1.1 
Importance Rating 3.8/4.2 

Conduct of Operations: Know/edge of conduct of operations requirements. 

Proposed Question: 67 

The Plant is operating at 72% performing a Control Rod Sequence Exchange. 

In accordance with EN-OP-115 (Conduct of Operations), which one of the following choices 
correctly lists an authorized individual who can verify Control Rod selection and movement? 

A. Nuclear Plant Operator (NPO) 

B. License Candidate RO Under Instruction (RO-UI) 

C. Shift Technical Advisor (STA) 

D. Qualified Reactor Engineer (RE) 

Proposed Answer: C, ST A 



Explanation: EN-OP-115: A second individual (licensed operator or Shift Technical Advisor) 
with no concurrent activities should be present during manual rod insertion or withdrawal. The 
second individual should: 

• Verify operator selected correct control rod prior to rod movement 
• Verify proper control rod movement by observing diverse indications 

A. incorrect-see above 
B. 	 incorrect-see above. Additionally, an RO-UI can (and does) move rods under the instruction 

of a licensed RO during their on-shift time for reactivity manipulations. They cannot be 
an independent verifier though. 

C. correct-see above explanation 
D. incorrect-see above 

Technical Reference(s): EN-OP-115 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _LP-AP 46.04_ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 J.1Q} 
55.43 

Comments: 



Question #68 

The Plant was operating at full power when a significant event occurred. 

The following conditions are present: 

• Orywell temperature: 
• RPV pressure: 
• Narrow Range level instruments: 
• Wide Range level instruments: 
• Fuel Zone level indicator: 
• Fuel Zone level recorder: 
• Refuel Zone instrument: 

• EPIC: 

405F 
225 psig 
165 inches and steady 
32 inches and lowering 
Erratic, upscale and downscale 
De-energized 
300 inches and rising slowly 
"locked-up", not updating 

Which of the one of the following choices correctly lists which RPV level instrument(s) 
(if any) is\are indicating a valid reading? 

Valid RPV level instrument(s) 
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ES-401 Sample Written Examination Form ES~401 ~5 

Question Worksheet 

Examination Outline Cross-Reference: Level 
Tier # 
Group # 
KIA # 
Importance Rating 

RO/SRO 

2.1.45 
4.3/4.3 

Conduct of Operations: Ability to identify and interpret diverse indications to validate the 
response ofanother indication. 

Proposed Question: 68 


The Plant was operating at full power when a significant event occurred. 


The following conditions are present: 

• Drywell temperature: 
• RPV pressure: 

.' Narrow Range level instruments: 

.' Wide Range level instruments: 

.' Fuel Zone level indicator: 

.' Fuel Zone level recorder: 

.' Refuel Zone instrument: 

• EPIC: 


405F 
225 psig 
165 inches and steady 
32 inches and lowering 
Erratic, upscale and downscale 
De-energized 
300 inches and rising slowly 
"locked-up", not updating 

Which of the one of the following choices correctly lists which RPV level instrument(s) 
(if any) is\are indicating a valid reading? 

Valid RPV level instrument(s) 

A. Narrow Range 

B. Refuel Zone 

C. Wide Range 

D. None 

Proposed Answer: B, Refuel Zone 
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Explanation: Stem states a significant event occurred. The significant event is undefined as to 
what exactly occurred. The event could have been from a fire, hydrogen explosion \ fire, etc ... The 
candidate is not being required to diagnose the event, only to analyze parameters and determine if 
any RPV level instruments are valid. EP-1 (EOP Entry and Use) gives guidance on RPV level 
instrument reading validity. When adverse conditions exist near the instrument runs, RPV level 
indications may become unreliable due to boiling in the run. An RPV water level instrument may be 
used to determine RPV water level only if the instrument reads above its Minimum Usable 
Indicating Level. 
Values given in the stem, place conditions above the RPV Saturation Temperature curve. That in 
and of itself, does not mean that all level instrument readings are invalid, only that they may be 
unreliable. The reading must be plotted on the Min Usable Indicating Level chart to determine if 
invalid. Conditions given place only the Refuel Zone level indicator in the "good" or valid region. 
A. lincorrect-see above 
B. correct-see above explanation 
C. incorrect-see above 
D. incorrect-see above 
Technical Reference(s): EP-1, EP-11 
Proposed references to be provided to applicants during examination: EP-11 graph 
Learning Objective: __MIT-301.11 B 1.01 
Question Source: Bank # 

Modified Bank # (Note changes or attach parent) 
New X 

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 
Question Cognitive Level: Memory or Fundamental Knowledge _X_ 

Comprehension or Analysis 
10 CFH Part 55 Content: 55.41 m 

55.43 Comments: 

http:MIT-301.11


Question #69 

The Plant is in Mode 4 preparing to startup Reactor Recirculation Pump (RWR) pump 'A'. 

While executing Step 0.1.11 of OP-27 (Recirculation System), the Operator recognizes a 
discrepancy with the second bullet in the Step: 

0.1.11 Ensure open the following valves: 

• 02-RWR-38A (RWR pump A seal purge dnstr isol valve) 

• 02-RWP-39B (RWR pump A seal purge upstr isol valve) 

• 02-RWR-31A (Recirc pump A seal purge 02-2FCV-46A inlet isol valve) 

• 02-RWR-32A (Recirc pump A seal purge 02-2FCV-46A outlet isol valve) 

Which one of the following correctly states the most simple allowable method to fix the 
Component 10 discrepancy? 

Note: methods listed below are listed in order of most simple to most complex 

Initiate a (an) ... 

A. Editorial Correction Form 

B. Temporary Operating Procedure 

C. Limited Revision to OP-27 

O. Full Revision to OP-27 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier# 3 
Group # .JL 
KIA # 2.2.6 
Importance Rating 3.0/3.6 

Equipment Control: Knowledge of the process for making changes to procedures. 

Proposed Question: 69 

The Plant is in Mode 4 preparing to startup Reactor Recirculation Pump (RWR) pump 'A'. 

While executing Step D.1.11 of OP-27 (Recirculation System). the Operator recognizes a 
discrepancy with the second bullet in the Step: 

D.1.1 'I Ensure open the following valves: 

• 02-RWR-38A (RWR pump A seal purge dnstr isol valve) 

• 02-RWP-39B (RWR pump A seal purge upstr isol valve) 

• 02-RWR-31A (Recirc pump A seal purge 02-2FCV-46A inlet isol valve) 

• 02-RWR-32A (Recirc pump A seal purge 02-2FCV-46A outlet isol valve) 

Which one of the following correctly states the most simple allowable method to fix the 

Component I D discrepancy? 


Note: methods listed below are listed in order of most simple to most complex 


Initiate a (an) ... 


A. Editorial Correction Form 

B. Temporary Operating Procedure 

C. Limited Revision to OP-27 

D. Full Revision to OP-27 

Proposed Answer: A, Editorial Correction Form 



Explanation: AP-02.04 (Control of Procedures) Attachment 4 (Editorial Correction Form) is the 
appropriate method to correct Equipment number or titles. Its purpose is to correct typographical 
errors or add clarification to procedures without changing the technical content or intent of the 
procedure. 

A. correct-see above explanation 
B. incorrect-TOP would be used if no procedure exists to address a situation or condition 
C. incorrect-Limited Rev is outside of its intended use 
D. incorrect-Full Rev is outside of its intended use 

Technical Reference(s): AP-02.04 

Proposed references to be provided to applicants during examination: none 

Learning Objective: __LP-AP 4.02 

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

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of eve!), question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 l1Q} 
55.43 

Comments: 

http:AP-02.04
http:AP-02.04


Question #70 

The Plant has just entered a Refueling Outage following 722 continuous days of operation. 

The following conditions exist: 

• The Mode Switch is in Refuel 
• One Reactor Vessel Head Closure bolt has just been de-tensioned. 

A loss of Shutdown Cooling occurs. 

• RPV temperature is 215°F 

Which one of the following correctly states the Mode of Operation the Reactor is now in? 

A. 2 (Startup) 

B. 3 (Hot Shutdown) 

C. 4 (Cold Shutdown) 

D. 5 (Refuel) 



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

Examination Outline Cross-Reference: Level 
Tier # 
Group # 
KIA # 
Importance Rating 

RO/SRO 
3 
~ 

2.2.35 
3.6/4.5 

Equipment Control: Ability to determine Technical Specification Mode of Operation. 

Proposed Question: 70 


The Plant has just entered a Refueling Outage following 722 continuous days of operation. 


The following conditions exist: 


• The Mode Switch is in Refuel 
• One Reactor Vessel Head Closure bolt has just been de-tensioned. 

A loss of Shutdown Cooling occurs. 

• RPV temperature is 215°F 

Which one of the following correctly states the Mode of Operation the Reactor is now in? 

A. 2 (Startup) 

B. 3 (Hot Shutdown) 

C. 4 (Cold Shutdown) 

D. 5 (Refuel) 

Proposed Answer: D, 5 Refuel 



Explanation: Stem conditions imply decay heat load of RPV is significant. Coolant temp of >212F 
is plausible. Tech Spec Definitions Table 1.1-1 states the Rx is in Refuel Mode (5) when one or 
more RPV head closure bolts are less than fully tensioned with the Mode Switch is in Refuel no 
matter what RPV temperature is. 

A. incorrect-plausible should candidate not understand the definitions of Modes 
B. incorrect-plausible should candidate not understand the definitions of Modes 
C. incorrect-plausible should candidate not understand the definitions of Modes 
D. correct-see above explanation 

Technical Reference(s): T81.1 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 • .lLP-OPS-ITS02 1.03 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 m 
55.43 

Comments: 



Question #71 

The Plant has experienced a Loss of Coolant Accident. 

• 	 The Shift Manager has ordered the Primary Containment to be vented per EP-6, 
(Post Accident Containment Venting and Gas Control). 

Which one of the following correctly states preferred vent path and the reason why? 

preferred path reason why 

A. Torus 	 scrub radio-nuclides prior to reaching SBGT 

B. Drywell 	 maintain nitrogen in Torus 

C. Drywell 	 lower moisture content prior to reaching SBGT 

D. Torus 	 maintain nitrogen in Drywell 



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

Examination Outline Cross-Reference: Level RO/SRO 
Tier # 3 
Group # ~ 
KIA # 2.3.11 
Importance Rating 3.8/4.3 

Radiation Control: Ability to control radiation releases. 

Proposed Question: 71 


The Plant has experienced a Loss of Coolant Accident. 


• 	 The Shift Manager has ordered the Primary Containment to be vented per EP-6, 
(Post Accident Containment Venting and Gas Control). 

Which one of the following correctly states preferred vent path and the reason why? 

preferred path 

A. Torus 

B. Drywell 

C. Drywell 

D. Torus 

reason why 

scrub radio-nuclides prior to reaching SBGT 

maintain nitrogen in Torus 

lower moisture content prior to reaching SBGT 

maintain nitrogen in Drywell 

Proposed Answer: A, Torus scrub radio-nuclides prior to reaching SBGT 



Explanation: EP-6 states: The preferred vent/purge flow path is to vent from the torus and purge 
through the drywell. This flow path has the following advantages: 

• Maintains pressure suppression function 

• Scrubs gases before release 

• Ensures effective vent and purge of both drywell and torus. 

A. 	 incorrect-plausible should candidate believe nitrogen should be kept in Containment to 
minimize H2\02 production 

B. 	 incorrect- plausible should candidate believe nitrogen should be kept in Containment to 
minimize H2\02 production 

C. 	 incorrect- plausible should candidate believe drier air would be in DW and to protect charcoal 
in SBGT from getting wet 

D. 	 correct-see above explanation 

Technical Reference(s): EP-6 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 MIT-301.11E 4.05___ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 1112 
55.43 

Comments: 



Question #72 

The Plant is operating at full power with the ISFSI Fuel Cask being loaded. 

• The Bridge Operator informs the Control Room that a fuel bundle has just dropped. 
• The Refuel Floor ARM and RB Ventilation Rad Monitors show no change in value. 

Which one of the following correctly states the action{s) to be taken? 

A. 	 Obtain Refuel Bridge SRO and SM permission then, re-grapple the fuel 
bundle and return it to the Spent Fuel Pool rack. 

B. 	 Obtain Refuel Bridge SRO and SM permission then, re-grapple the fuel 
bundle and complete the fuel move to the Cask. 

C. 	 Stop further fuel moves and evacuate only the Refuel Floor. 

D. 	 Stop further fuel moves and evacuate the Refuel Floor and Reactor Bldg. 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 2
Group # ~ 
KIA # 2.3.13 
Importance Rating 3.4/3.8 

Radiation Control: Know/edge 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: 72 

The Plant is operating at full power with the ISFSI Fuel Cask being loaded. 

• The Bridge Operator informs the Control Room that a fuel bundle has just dropped. 
• The Refuel Floor ARM and RB Ventilation Rad Monitors show no change in value. 

Which one of the following correctly states the action(s) to be taken? 

A 	 Obtain Refuel Bridge SRO and SM permission then, re-grapple the fuel 

bundle and return it to the Spent Fuel Pool rack. 


B. 	 Obtain Refuel Bridge SRO and SM permission then, re-grapple the fuel 

bundle and complete the fuel move to the Cask 


C. 	 Stop further fuel moves and evacuate only the Refuel Floor. 

D. 	 Stop further fuel moves and evacuate the Refuel Floor and Reactor Bldg 

Proposed Answer: D, Stop further fuel moves and evacuate the Refuel Floor and Reactor Bldg 



Explanation: Dropped fuel assembly in the SFP is entry to AOP-44 (Dropped Fuel Assembly) 
Immediate operator actions, regardless of radiological conditions, require stopping further fuel 
moves and evacuation of the Refuel Floor and Reactor Bldg 

A. 	 incorrect-plausible should candidate believe it is acceptable to pick-up and move a dropped 
fuel assembly with no change in radiological conditions. 

B. 	 incorrect- plausible should candidate believe it is acceptable to pick-up and move a dropped 
fuel assembly with no change in radiological conditions. 

C. 	 incorrect- plausible should candidate believe it is acceptable evacuate the Refuel Floor only 
due to no change in radiological conditions on the Refuel Floor (no impact to the Rx Bldg). 

D. 	 correct-see above explanation 

Technical Reference(s): AOP-44 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 SDLP-08A 1.14 

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

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10195 wi/{ generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 J.:11) 
55.43 

Comments: 



Question #73 

The Plant is operating at full power when a serious fire occurs in the RB West Crescent area. 

• The Fire Protection Panel indicates ionization and actuation of fire suppression systems. 
• Numerous unexplained EPIC alarms and Annunciators are received in the Control Room. 
• An Alert emergency condition has been declared. 

Which one of the following correctly states the action(s) to be taken? 

A. Maintain Rx power steady, dispatch Fire Brigade 

B. Perform a rapid power reduction to 55% core flow 

C. Scram the Rx, trip both Recirc Pumps 

D. Commence a normal Rx shutdown 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # 
Group # 
KIA # 2.4.27 
I mportance Rating 3.4/3.9 

Emergency Procedures/Plan: Knowledge of "fire in the plant't procedures 

Proposed Question: 73 

The Plant is operating at full power when a serious fire occurs in the RB West Crescent area. 

• The Fire Protection Panel indicates ionization and actuation of fire suppression systems. 
• Numerous unexplained EPIC alarms and Annunciators are received in the Control Room. 
• An Alert emergency condition has been declared. 

Which one of the following correctly states the action(s) to be taken? 

A. Maintain Rx power steady, dispatch Fire Brigade 

B. Perform a rapid power reduction to 55% core flow 

C. Scram the Rx, trip both Recirc Pumps 

D. Commence a normal Rx shutdown 

Proposed Answer: C, Scram the Rx, trip both Recirc Pumps 



Explanation: Utilizing AOP-28 (Operation During Plant Fires) Flowchart 1, the given information 
directs entry into AOP-28 Section Section E directs performing Section 1 of applicable 
attachment. Attachment 2 (RB West Crescent) immediate actions direct the Rx to be manually 
scrammed and RWR pump tripped. There is one area that does not require a Rx Scram and RWR 
pumps tripped. That area is the CAD room. The CAD room contains Nitrogen for items such as 
SRVs and MSIVs. A rapid power reduction or normal shutdown would be warranted if Plant 
conditions degraded for a fire in this area. 

A. 	 incorrect-plausible should candidate believe a plant transient should not be introduced during 
a fire due to one Control Room Operator has to be dispatched to fight the fire. 

B. 	 incorrect-plausible should candidate believe Rx power should be lowered before inserting a 
scram. 

C. 	 correct-see above explanation 
D. 	 incorrect-plausible should candidate believe conditions warrant \ allow enough time for the Rx 

be shutdown normally vice scrammed. 

Technical Reference(s): AOP-28 (Operation During Plant Fires) 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review ofevery question.) 

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

10 CFR Part 55 Content: 	 55.41 J.1Q2 
55.43 

Comments: 



Question #74 

The Plant is operating at full power when the following occurs: 

• 09-3-2-40 "RX BLDG VENT RAD MON HI HI" alarms. 
• RP confirms the alarm is valid and value is 2x10E4 cpm. 

Based on the conditions listed above, which of the following procedures will be executed? 

? ARP 09-3-2-40 (RX BLDG VENT RAD MON HI-HI) 

? OP-20 (Standby Gas Treatment System) 

? AOP-15 (Isolation Verification and Recovery) 

? EOP-5 (Secondary Containment Control) 


A. ARP 09-3-2-40 only 

B. ARP 09-3-2-40 and OP-20 only 

C. ARP 09-3-2-40, OP-20 and AOP-15 only 

D. ARP 09-3-2-40, OP-20, AOP-15 and EOP-5 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # --L 
Group # ~ 
KIA # 2.4.5 
Importance Rating 3.7/4.3 

Emergency Procedures/Plan: Know/edge of the organization of the operating procedures 
network for normal, abnormal, and emergency evolutions 

Proposed Question: 74 

The Plant is operating at full power when the following occurs: 

• 09-3-2-40 "RX BLDG VENT RAD MON HI HI" alarms. 
• RP confirms the alarm is valid and value is 2x10E4 cpm. 

Based on the conditions listed above, which of the following procedures will be executed? 

~ ARP 09-3-2-40 (RX BLDG VENT RAD MON HI-HI) 

~ OP-20 (Standby Gas Treatment System) 

~ AOP-15 (Isolation Verification and Recovery) 

~ EOP-5 (Secondary Containment Control) 


A. ARP 09-3-2-40 only 

B. ARP 09-3-2-40 and OP-20 only 

C. ARP 09-3-2-40, OP-20 and AOp·15 only 

D. ARP 09-3-2-40, OP-20, AOP-15 and EOP-5 

Proposed Answer: D, ARP 09-3-2-40, OP-20, AOP-15 and EOP-5 



Explanation (Optional): 

RB Ventilation value of 1x1 OE4 cpm results in the following: 
• Annunciator 
• RB Vent isolation 
• SBGT auto start 
• EOP-5 entry condition 

Reactor Operators are required to know from memory auto starts and which procedure to follow up 
with to verify correct response from the systems mentioned above. Additionally, RO's are required 
to know EOP entry conditions. 

A. incorrect-not the only procedure to enter 
B. incorrect-OP-20 will be entered due to SBGT auto starting but distractor is not complete 
C. incorrect-AOP-15 will be entered due to RB Vent isolation but distractor is not complete 
D. correct-all four procedures should be entered, verified and executed. 

Technical Reference(s): EP-1 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 SDLP-66A 1.14 ____ 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question) 

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

10 CFR Part 55 Content: 	 55.41 J1Q) 
55.43 

Comments: 



Question #75 

The Plant was operating at 92% power when a loss of Feedwater heating occurs. 

As actions were being taken to mitigate the event, RWR Pump 'B' tripped. 

The following conditions now exist: 

• APRM average power =60% (varying between 54-66%) 
• Core Flow =30Mlb\hr 
• Annunciator 09-5-2-44 APRM UPSCALE is intermittently in alarm 

Based on the above, which one of the following correctly states the required Operator action? 

A. Raise RWR Flow 

B. Insert Control Rods 

C. Select SLO setpoints 

D. Manually scram the Rx 



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

Examination Outline Cross-Reference: 	 Level RO/SRO 
Tier # .L 
Group # 
KIA # 2.4.49 
Importance Rating 4.6/4.4 

Emergency Procedures/Plan: Ability to perform without reference to procedures those 
actions that require immediate operation ofsystem components and controls 

Proposed Question: 75 


The Plant was operating at 92% power when a loss of Feedwater heating occurs. 


As actions were being taken to mitigate the event, RWR Pump 'B' tripped. 


The following conditions now exist: 


• APRM average power = 60% (varying between 54-66%) 
• Core Flow = 30Mlb\hr 
• Annunciator 09-5-2-44 APRM UPSCALE is intermittently in alarm 

Based on the above, which one of the following correctly states the required Operator action? 

A. Raise RWR Flow 

B. Insert Control Rods 

C. Select SLO setpoints 

D. Manually scram the Rx 

Proposed Answer: D, Manually scram the Rx 



Explanation (Optional): 

Given indications are symptoms of THI. Scram required. 

A. incorrect-
B. incorrect-
C. incorrect-
D. correct-

Technical Reference(s): __OP-16, !...!AO.=;.:,..P....::-8=---__ 


Proposed references to be provided to applicants during examination: 


Learning Objective: _--=S:..::D:..::L:..:-P_-_______ (As available) 


Question Source: Bank # 

Modified Bank # _--:-:-_ (Note changes or attach parent) 
New X 

Ques1tion History: Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Quesltion Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 ~ 
55.43 

Comments: 



Question #76 

A LOCA and reactor scram has occurred with the following: 

• All control rods are stuck at position 04, except one at position 00 
• RPV pressure is 750 psig 
• All high pressure injection capability has been lost 
• RPV level is (-)19" and lowering slowly 
• Off-Site power has been lost 

The CRS should be implementing: 

A. 	 EOP-3 (Failure to Scram) to ensure the Rx remains shutdown. 

B. 	 The Alternate RPV Level Control leg of EOP-2 (RPV Control) to restore RPV level 
>177 inches. 

C. 	 The Emergency RPV Depressurization leg of EOP-2 (RPV Control) to allow low 
pressure injection to the RPV. 

D. 	 EOP-3a (Failure to Scram-ED) to allow low pressure injection to restore RPV level 
>177 inches. 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # 
KIA # 295031 EA2.04 
Importance Rating 

Reactor Low Water Level: Ability to determine andlor interpret the following as they apply to 
REACTOR LOW WATER LEVEL: Adequate core cooling. 

Proposed Question: 76 

A LOCA and reactor scram has occurred with the following: 

• All control rods are stuck at position 04, except one at position 00 
• RPV pressure is 750 psig 
• All high pressure injection capability has been lost 
• RPV level is (-)19" and lowering slowly 
• Off-Site power has been lost 

The CRS should be implementing: 

A. 	 EOP-3 (Failure to Scram) to ensure the Rx remains shutdown. 

B. 	 The Alternate RPV Level Control leg of EOP-2 (RPV Control) to restore RPV level 
>177 inches. 

C. 	 The Emergency RPV Depressurization leg of EOP-2 (RPV Control) to allow low 
pressure injection to the RPV. 

D. 	 EOP-3a (Failure to Scram-ED) to allow low pressure injection to restore RPV level 
>177 inches. 

Answer: 0, EOP-3a (Failure to Scram-ED) to allow low pressure injection to restore RPV level 
>177 inches. 



Explanation: 
A. This answer is incorrect although the criterion to enter EOP-3 is met; with rods stuck rod at 04, 
an ATWS condition exists. It CANNOT be determined that the reactor will remain shutdown in all 
cases without boron. Additionally, given RPV level and pressure warrant EOP-3a entry. 
B. This answer is incorrect because although RPV level cannot be maintained above 0", EOP-3/3a 
takes precedence. 
C. This answer is incorrect because although an ED is required, it must be performed iaw EOP-3a. 
D. This answer is correct because the RPV level is lowering and cannot be maintained above -19 
inches with conditions given. 

A. incorrect- see above 
B. incorrect- see above 
C. incorrect- see above 
D. Icorrect-see above 

Technical Reference(s): _EOP-2, 3, 3a__ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _----!!M.!!.IT.!--..:::3~01.:...:....!..11.!..::C:::........!1~.0::..:::3:....,..!.;1.:..::::.0~5-,1~.0~7_____ (As available) 


Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New _x__ 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review ofevery question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 _(5L 

Comments: 



Question #77 

The Plant is in Mode 4 with the following conditions: 

• RHR Pump 'A' has just been placed in Shutdown Cooling. 
• RHR Loop '8' is unavailable and inoperable 
• "An RWR pump is running 
• RPV temperature is 200 of 

The following occurs: 

• A pipe crack develops, upstream of 10MOV-15A, RHR SOC Suction Isolation Valve 
• "A" RHR pump has been manually tripped 
• West Crescent Area water level is 19 inches and rising slowly 
• The leak has not been isolated 
• Rx Level: +175" and steady 

Which one of the below completes the following statement: 

EOP-2 (RPV Control) entry _-I....:...L--__ and the "An RWR pump will be _----"""'-'--__ 

.ill m 
A. Is required left in service lAW AOP-30 (Loss of Shutdown Cooling) 

8. Is NOT required Tripped so the leak may be isolated 

C. Is required Tripped so the leak may be isolated 

O. Is NOT required left in service lAW AOP-30 (Loss of Shutdown Cooling) 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 1 
Group # _1_ 
KIA # 295021 AA2.07 
Importance Rating 3.1 

Loss of Shutdown Cooling: Ability to determine and/or interpret the following as they apply 
to LOSS OF SHUTDOWN COOLING: Reactor recirculation flow. 

Proposed Question: 77 

The Plant is in Mode 4 with the following conditions: 

• RHR Pump 'A' has just been placed in Shutdown Cooling. 
• RHR Loop 'B' is unavailable and inoperable 
• "A" RWR pump is running 
• RPV temperature is 200 OF 

The following occurs: 

• A pipe crack develops, upstream of 10MOV-15A, RHR SDC Suction Isolation Valve 
• "A" RHR pump has been manually tripped 
• West Crescent Area water level is 19 inches and rising slowly 
• The leak has not been isolated 
• Rx Level: +175" and steady 

Which one of the below completes the following statement: 

EOP-2 (RPV Control) entry _-1..(1:...1..)___ and the "A" RWR pump will be _--=(2:..L..)__ 

ill 

A. Is required left in service lAW AOP-30 (Loss of Shutdown Cooling) 

B. Is NOT required 	 Tripped so the leak may be isolated 

C. Is required 	 Tripped so the leak may be isolated 

D. Is NOT required left in service lAW AOP-30 (Loss of Shutdown Cooling) 

Proposed Answer: D, Is NOT required; left in service lAW AOP-30 



Explanation: Loss of SOC is entry to AOP-30. Crescent Area level> 0 inches is an EOP-5 entry. 
With cl primary system discharging into the area and crescent level> 18", EOP-2 entry is required 
(a branching step within EOP-5). However, the candidate may incorrectly think EOP-2 entry is 
required <177 inches but: 
EP-1 states: This procedure applies during all plant operating modes, except when reactor coolant 
temperature is less than 212 deg F and a reactor startup or shutdown is not in progress. The 
candidate must recognize stem parameters of Mode 4 and 200 deg F. 
AOP-30 states: IF shutdown cooling cannot be restored within one hour, OR reactor coolant 
temperature EXCEEDS 150°F, THEN ensure one or both RWR pumps are running per Section 0 of 
OP-27. It also has requirements that, if a RWR pump is running. to monitor inlet loop temperatures 

A. incorrect- see above 
B. incorrect- see above 
C. incorrect- see above 
D. correct- see above 

Technical Reference(s): _EOP-5_AOP-30 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _--=:.:........:.-=-=..;'----'-==-______ (As available) 


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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 



Question #78 

The Plant is operating at power when the following events occur: 

• Annunciator 09-5-1-38 (RX PRESS ALARM HI) is in alarm. 
• The ATC reports Reactor power steady at 97% and RPV level steady at 201 inches. 
• RPV pressure indicators read as follows: 

o 06PI-90A reads 1081 psig and steady 
o 06PI-90B reads 1083 psig and steady 
o 06PI-90C reads 1058 psig and steady 
o 06PI-90D reads 1081 psig and steady 

Which one of the following correctly lists the required operator action and NRC maximum 
reportability time limit for the above conditions? 

Action Maximum reportability time 

A. Rapid power reduction 4 hour 

B. Manual scram 4 hour 

c. Rapid power reduction 1 hour 

D. Manual scram 1 hour 



ES·401 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # _1_ 
KIA # 295025 G 2.1.7 
Importance Rating 4.7 

High Reactor Pressure: Conduct of Operations: Ability to evaluate plant periormance and 
make operational judgments based on operating characteristicsf reactor behaviorf and 
instrument interpretation. 

Proposed Question: 78 


The Plant is operating at power when the following events occur: 


• Annunciator 09-5-1-38 (RX PRESS ALARM HI) is in alarm. 
• The ATC reports Reactor power steady at 97% and RPV level steady at 201 inches. 
• RPV pressure indicators read as follows: 

o 06PI-90A reads 1081 psig and steady 
o 06PI-90B reads 1083 psig and steady 
o 06PI-90C reads 1058 psig and steady 
o 06PI-900 reads 1081 psig and steady 

Which one of the following correctly lists the required operator action and NRC maximum 
reportability time limit for the above conditions? 

Action 	 Maximum reportability time 

A. Rapid power reduction 	 4 hour 

B. Manual scram 	 4 hour 

C. Rapid power reduction 	 1 hour 

O. Manual scram 	 1 hour 

Proposed Answer: 0, Manual scram, 1 hour 



Explanation: Annunciator 09-5-1-38 (RX PRESS ALARM HI) is warning signal that Rx pressure is 
abnormally high. Its ARP setpoint is 1051 psig. 06PI-90C is slightly above that value. The other 
pressure indicators; A,B,D are significantly above that setpoint and are actually above 
ARP 09-5-1-22 "RPS HI RX PRESS TRIP" (ARP setpoint 1062 psig [TS value < 1080psig]). Even 
with Pressure Indicator 06PI-90C reading below the scram setpoint, one detector failure should not 
prevent the auto scram signal. The ATC report of "Reactor power steady at 97% and RPV level 
steady at 201 inches" is indicative of a failure to scram. A rapid power reduction would lower power 
and pressure to clear the high pressure alarm; however a manual scram is required due to multiple 
\ redundant indicators reading> 1080 psig. An automatic failure of RPS is an EAL call of Alert and 
the NI~C notification within 1 hour is required. 

A. incorrect see above 
B. incorrect- see above 
C. incorrect- see above 
D. correct - see above 

Technical Reference(s): _ARP-09-5-1-22 and -38 __ 

Proposed references to be provided to applicants during examination: IAP-2 

Learning Objective: 	 TS 3.3.1.1 SDLP-02D 1.07,1.18 SDLP-05 1.07,1.14 
JLP-OPS-ITS02 1.01,1.05 (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (6) 

Comments: 

http:1.01,1.05
http:1.07,1.14
http:1.07,1.18


Question #79 

The Plant has experienced a seismic event. 

The following conditions are present: 

• HPCI and RCIC are the only injection sources currently injecting into the RPV 
• All RHR and Core Spray pumps are running and available for injection 
• RPV level (-)5 inches and lowering 
• RPV pressure is 700 psig and lowering 
• Torus level 9.5 feet and lowering 
• No Operator actions have been taken 

Which one of the following correctly states the action(s) that are required to be performed in 
accordance with EOP's? 

A. Both HPCI and RCIC must be tripped. 

B. Both HPCI and RCIC must be left running. 

C. HPCI must be tripped, RCIC must be left running. 

D. HPCI must be left running, RCIC must be tripped. 



ES-4C11 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 1 
Group # _1_ 
KIA # 295030 EA2.03 
Importance Rating 3.9 

Low Suppression Pool Water Level: Ability to determine and/or interpret the following as 
they apply to LOW SUPPRESSION POOL WATER LEVEL: Reactor pressure. 

Proposed Question: 79 

The Plant has experienced a seismic event. 

The following conditions are present: 

• HPCI and RCIC are the only injection sources currently injecting into the RPV 
• All RHR and Core Spray pumps are running and available for injection 
• RPV level (-)5 inches and lowering 
• RPV pressure is 700 psig and lowering 
• Torus level 9.5 feet and lowering 
• No Operator actions have been taken 

Which one of the following correctly states the action(s) that are required to be performed in 
accordance with EOP's? 

A. Both HPCI and RCIC must be tripped. 

B. Both HPCI and RCIC must be left running. 

C. HPCI must be tripped, RCIC must be left running. 

D. HPCI must be left running, RCIC must be tripped. 

Proposed Answer: C, HPCI must be tripped, RCIC must be left running. 



Explanation: This question tests the Candidates knowledge of Primary Containment Control and 
RPV level strategy prioritization. EOP-4 bases states that HPCI should be tripped, irrespective of 
whether the core will be adequately cooled, if Torus level cannot be maintained> 10.75 feet due 
to the HPCI steam exhausting directly into the Torus air space will pressurize the Torus and lead to 
Containment failure. RCIC does not have this requirement due to the size \ volume of RCIC steam 
discharge. An RPV level on < °inches means that adequate core cooling does not exist so, 
although HPCI is adding water to the core, protection of Containment takes precedence. At 700 
psig, RPV pressure is too high for RHR\CS to assist in Level control. With RPV level < TAF and 
lowering, coupled with only RCIC injecting, RCIC must remain in service in an attempt to minimize 
further RPV level loss. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
D. incorrect- see above 

Technical Reference(s): _EOP-4___ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _.........!.'M:..:..:.I..!-,T--=:3:..::::0...!...1.:...!.1...!..1=E---,4--,-,.0=5'-----____ (As available) 


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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 



Question #80 

The Plant has experienced a Seismic Event resulting in damage to the Reactor Building. 

The following conditions exist: 

• One Control Rod is stuck at position 42 
• Twelve Control Rods are stuck at position 02 
• RPV level is (-)10 inches and steady 
• RCIC is the only available injection source 
• RPV pressure is 650 psig and lowering 
• A leak in the RCIC supply steam is escaping thru a Reactor Building breach 

Containment status 

• Drywell pressure is 0 psig 
• Drywell dose rates are 300 R\hr 
• Dose projections at the Site Boundary are 600mRem TEDE and rising. 

Based on the above conditions, which one of the following correctly lists the action and governing 
procedure that is required to be implemented? 

A. 	 Isolate RCIC in accordance with EOP-6 (Radioactivity Release Control). 

B. 	 Perform an Emergency Depressurization in accordance with EOP-2 (RPV Control). 

C. 	 Perform an Emergency Depressurization in accordance with EOP-3a (Failure to 
Scram-ED). 

D. 	 Flood the Primary Containment in accordance with the SAOGs (Severe Accident 
Operating Guidelines). 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 
Group # _1_ 
KIA # 295038 G2.4.4 
Importance Rating 4.7 

High Off-site Release Rate: Emergency Procedures I Plan: Ability to recognize abnormal 
indications for system operating parameters that are entry-level conditions for emergency 
and abnormal operating procedures. 

Proposed Question: 80 


The Plant has experienced a Seismic Event resulting in damage to the Reactor Building. 


The following conditions exist: 


RPV status 


• One Control Rod is stuck at position 42 
• Twelve Control Rods are stuck at position 02 
• RPV level is (-) 1 0 inches and steady 
• RCIC is the only available injection source 
• RPV pressure is 650 psig and lowering 
• A leak in the RCIC supply steam is escaping thru a Reactor Building breach 

Containment status 

• Drywell pressure is 0 psig 
• Drywell dose rates are 300 R\hr 
• Dose projections at the Site Boundary are 600mRem TEDE and rising. 

Based on the above conditions, which one of the following correctly lists the action and governing 
procE!dure that is required to be implemented? 

A. 	 Isolate RCIC in accordance with EOP-6 (Radioactivity Release Control). 

B. 	 Perform an Emergency Depressurization in accordance with EOP-2 (RPV ContrOl). 

C. 	 Perform an Emergency Depressurization in accordance with EOP-3a (Failure to 
Scram-ED). 

D. 	 Flood the Primary Containment in accordance with the SAOGs (Severe Accident 
Operating Guidelines). 

Proposed Answer: B, Perform an Emergency Depressurization in accordance with EOP-2 (RPV 
Control). 



Explanation: This question evaluates a Candidates knowledge of EOP-6 (Radioactivity Release 
Control) entry and mitigating actions to protect the Core and\or the Public. Conditions given are the 
E-Plan Alert level therefore EOP-6 is entered. EOP-6 contains two statements that concern a 
Primary system leaking outside of Containment: (1): Isolate all primary systems that are 
discharging into areas outside the primary and secondary containments except systems required to 
be operated by the EOPs and (2): IF a primary system is discharging into an area outside of the 
primary and secondary containments THEN ED is required. Enter EOP-2 and execute 
concurrently. RCIC leak is a Pri system leaking outside secondary Containment however; RCIC is 
the only injection source of water and is required per EOP-2. ED per EOP-3a is plausible should 
Candidate believe position 02 warrants entry to EOP-3 (it does not). Conditions given also indicate 
minor Core Damage has \ is occurring but not at 3000R\hr criteria. Containment Flooding is not yet 
warranted with given conditions although plausible should Candidate believe RCS integrity cannot 
be relied upon to protect fuel from further damage. 

A. incorrect- see above 
B. correct- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): 	 EOP-6 __ 

Proposed references to be provided to applicants during examination: IAP-2 

Learning Objective: 	 MIT -301.11 G 6.03__ (As available) 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (b)(5) 

Comments: 



Question #81 

The Plant is operating at full power with EDGs 'A' and 'B' inoperable due to a common cause 
failure. 

The following events take place: 

• Both Line 3 and Line 4 (115KV lines) have become inoperable due to severe weather. 
• Unidentified Drywell leakage has risen to 7 gpm. 
• Drywell pressure is 1.9 psig and rising very slowly. 

Which one of the following correctly states actions required to be taken for the above conditions? 

A. 	 Place a vent on the Torus and continue Plant operation for a maximum of 7 days. 

B. 	 Place HPCI/RCIC in Pressure Control Mode and lower Rx coolant temperature to 
:::. 212°F within 37 hours. 

C. 	 Secure all non-essential electrical loads then lower and maintain Rx power to 50-70 
MWe until EDG 'A' and 'B' are returned to service. 

D. 	 Insert a manual scram and commence a cooldown not to exceed 1 OO°F\hr using the 
Main Condenser. 



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

Examination Outline Cross-Reference: Level 	 SRO 
Tier # 	 _1_ 
Group # _1_ 
KIA # 	 295003 AA2.04 
Importance Rating 3.7 

Partial or Complete Loss ofAC: Ability to determine and/or interpret the following as they 
apply to PARTIAL OR COMPLETE LOSS OF A.C. POWER: System lineups. 

Proposed Question: 81 

The Plant is operating at full power with EDGs 'A' and 'B' inoperable due to a common cause 
failure. 

The following events take place: 

• Both Line 3 and Line 4 (115KV lines) have become inoperable due to severe weather. 
• Unidentified Drywell leakage has risen to 7 gpm. 
• Drywell pressure is 1.9 psig and rising very slowly. 

Which one of the following correctly states actions required to be taken for the above conditions? 

A. 	 Place a vent on the Torus and continue Plant operation for a maximum of 7 days. 

B. 	 Place HPCIIRCIC in Pressure Control Mode and lower Rx coolant temperature to 
~ 212°F within 37 hours. 

C. 	 Secure all non-essential electrical loads then lower and maintain Rx power to 50-70 
MWe until EDG 'A' and '8' are returned to service. 

D. 	 Insert a manual scram and commence a cooldown not to exceed 100°F\hr using the 
Main Condenser. 

Proposed Answer: B, Place HPCI/RCIC in Pressure Control Mode and lower Rx coolant 
temperature to ~ 212°F within 37 hours. 



-- -

Explanation: This question evaluates a Candidates knowledge on what to do should a Plant 
shutdown be required with reduced electrical power sources. Both EOGs "A' and 'B' (one 
subsystem) inoperable is a 14 day LCD 3.8.1.B. Two offsite 115kv circuit inoperable now results in 
4 AC power sources inoperable. Which, from TS 3.8.1.G directs LCD 3.0.3 immediately (a 7 day 
LCD exists if just the two off-site power sources were inoperable). LCO 3.0.3 requires Mode 4 (~ 
212F) within 37 hours. Additionally, a leak in the OW requires the Rx to be shutdown. A shutdown 
without Offsite power is a unique situation addressed in AOP-72 (115kv loss). AOP-72 provides 
guidance on how to shutdown the Rx w\o offsite power. In addition to lowering power to 50-75 
MWe, HPCI and RCIC are to be placed in Pressure Control Mode, then scram the Rx and close the 
MSIVs. Not only will the Rx have to be shutdown but TS 3.0.3 has to be met. Plant cooldown with 
HPCI and RCIC in Pressure Control Mode will have to be utilized to meet the LCD. Additionally, 
the philosophy of Plant manipulation under these conditions is not to loose RPV level inventory. As 
such, the MSIVs will be shut to conserve inventory, therefore the Main Condenser will not and 
should not be used to cooldown the Plant. 

A. incorrect- see above 
B. correct- see above 
C. incorrect- see above 
O. incorrect- see above 

Technical Reference(s): 	 TS 3.8.1 and TS 3.0.3 and AOP-72 and AOP-39 

Proposed references to be provided to applicants during examination: 

Learning Objective: 	 _____ (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo Jess rigorous review by the NRC; failure 
to provide the information will necessitate a detai/ed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (2) 

Comments: 



Question #82 

A steam leak in the Drywell has resulted in the following: 

• Drywell average temperature is 31 QOF and rising 1 OF/min 
• Drywen pressure is 15 psig and rising 1 psig/min 

Giverl the following choices, which one correctly states the next required CRS order for the above 
conditions? 

l' 
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w1(h thh pnH,:c.;'r..!Uf\.'. 

A. Spray the Drywell. 

B. Start the standby Drywell cooling fans. 

C. Emergency Depressurize the Rx. 

D. Anticipate Emergency Depressurization. 



ES-4Cl1 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 1 
Group # 
KIA # 295024 EA2.02 
Importance Rating 4.0 

High Drywell Pressure: Ability to determine and/or interpret the following as they apply to 
HIGH DRYWELL PRESSURE: Drywell temperature. 

Proposed Question: 82 

A steam leak in the Orywell has resulted in the following: 

• 	 Orywell average temperature is 310°F and rising 1°F/min 
Orywell pressure is 15 psig and rising 1 psig/min 

Given the following choices, which one correctly states the next required CRS order for the above 
conditions? 



-- , 
\\;Ihn.1I11 dl')wdllC:ll1l",raltlfl' hdm~' I:V,'!' U~ill!( lY,rilahk dry",.·;';!1 "",UOI<:_ 0 

If THEN 

D~''\\'tll trnlrX~l";ttHo.: t'at'Hl()~ ht· t }i",r••lc ;til ~\'ao!"hl<' <I",,,,t'lI ...",11"1( 
rt,S(nfl'..t aUlt U1.:.ttnt.1!Hl.*U bl.:h}'\v 1 ,,~t,!'r 

BEFORE , 
(DI1,,-dl <pr~: f 

~ . 
I)f~'H'lllcml'n;H\ln: n:;u:llL-" :\()')'I 

DRVWEll SPRAY IS REQUIRED. 

,
f ~ >l!IilHl<' <'110ft- 10 rt:"lOr.: dr~wdll"tnp.rnH1": 11,:1"", 1'>"\''1', 

IF 	 THEN 

Ory-\\'c.-u tnn;K'-r;oltU(-(' ";.]1'\1101 he 	 EMERGEHCV RPV 
tc:""ton:d !-ultl nLlillU~n(·d tK10w ..«f.';'l' 	 DEPRESSURIZATION IS 

REQUIRED.•'nlc'r EOI'-.!, "I!J>V 
Ctmcrnl.," ~lIhl t.:,:\t:O(HH: il t.:'v'h.'Ui'I'l'IHl,' 
with {hl1. Pf(l\.·\.'",IUf4.'. 

A. Spray the Drywell. 

B, Start the standby Drywell cooling fans. 

C. Emergency Depressurize the Rx. 

D. Anticipate Emergency Depressurization. 

Proposed Answer: A, Spray the Drywell 



Explanation: EOP-4 requires that Emergency depressurization would be appropriate if temperature 
could not be restored and maintained less that 309F. OW sprays have to be attempted before 
the determination of restored and maintained can be made. If an Emergency Depressurization is 
expected, then it can be anticipated and a rapid depressurization could be performed, however, 
once again, sprays would have to be attempted before it could be anticipated. Starting all available 
OW fans is not physically possible under high Drywell pressure conditions (the motors will trip \ are 
tripped). 

A. correct-see above 
B. incorrect-see above 
C. incorrect-see above 
D. incorrect-see above 

Technical Reference(s): 

Proposed references to be provided to applicants during examination: EOP-11 

Learning Objective: 	 MIT-301.11 E_4.05___ (As available) 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
l'Jew _X__ 

Question History: 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments 

http:MIT-301.11


9.!:!!§tion #83 

The Plant has experienced a Reactor scram from full power. 

The following report is received from the At the Controls (ATC) Operator: 

• The Mode switch is in Shutdown 
• All APRMs are downscale 
• IRMs are mid-scale on Range 5 
• Rod position for two Control Rods cannot be determined by any indication 
• EPIC "PLANT" screen is displaying: RODS OUT 
• RPV pressure is 900 psig and lowering slowly 
• An un-isolable steam leak has occurred on RCIC 
• One Reactor Building area temperature is above Max Safe and rising 
• Another Reactor Building area temperature is above Max Normal and rising 

Which one of the following correctly lists the procedure entered and strategy for the above 
conditions? 

A. AOP-1 (Reactor Scram) Insert Control Rods per AOP-1 

B. AOP-1 (Reactor Scram) Inject Standby Liquid Control 

C. EOP-3a (Failure to Scram-ED) Emergency Depressurization 

D. EOP-3 (Failure to Scram) Commence a cooldown < 100"F/hr 



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

Examination Outline Cross-Reference: 	 Level 
Tier # 
Group # 
KIA # 
Importance Rating 

SRO 
1 

-L 
295015 AA2.02 
4.2 

Incomplete SCRAM: Ability to determine and/or interpret the following as they apply to 
INCOMPLETE SCRAM: Control rod position. 

Proposed Question: 83 

The Plant has experienced a Reactor scram from full power. 

The following report is received from the At the Controls (ATC) Operator: 

• The Mode switch is in Shutdown 
• All APRMs are downscale 
• IRMs are mid-scale on Range 5 
• Rod position for two Control Rods cannot be determined by any indication 
• EPIC "PLANT" screen is displaying: RODS OUT 
• RPV pressure is 900 psig and lowering slowly 
• An un-isolable steam leak has occurred on RCIC 
• One Reactor Building area temperature is above Max Safe and rising 
• Another Reactor Building area temperature is above Max Normal and rising 

Which one of the following correctly lists the Procedure to enter and strategy for the above 
conditions? 

A. AOP-1 (Reactor Scram) 

B. AOP-1 (Reactor Scram) 

C. EOP-3a (Failure to Scram-ED) 

D. EOP-3 (Failure to Scram) 

Insert Control Rods per AOP-1 

Inject Standby Liquid Control 

Emergency Depressurization 

Commence a cooldown < 100°F/hr 

Proposed Answer: 0, EOP-3 (Failure to Scram), Commence a cooldown < 100°F/hr 



Explanation: This question evaluates Candidates knowledge of "will the reactor remain 
shutdown under all conditions without boron" with more than one Control Rod at or beyond 
position 02 and Emergency Depressurization requirements. 
EOP-5 is entered based on an Area Temp greater than Max Normal. EOP-5 directs entry into 
EOP-2 with a primary system (RCIC) discharging and one temp above Max Normal. EOP-2 
directs entry into EOP-3 because with more than one Rod position unknown, the answer to "will 
the reactor remain shutdown under all conditions without boron" is NO. EOP-3 directs, in the 
pressure leg, to cooldown < 100 deg F/hr if the Rx is shutdown without boron (shutdown in this 
box is defined IRMs <R6). For the distractors, AOP-1 will also be entered on any scram 
however the second part of the question makes the AOP-1 distractors plausible but wrong for 
the conditions given (SLC not directed in the AOP and rods are directed if not in the EOPs). For 
distractor EOP-3a "Emergency Depressurization ", would be warranted if there were 2 
temperatures above Max safe. 

A. incorrect- see above 
B. incorrect- see above 
C. incorrect- see above 
D. correct- see above 

Technical Reference(s): _AOP-1, EOP-3a, EOP-3, EP-1 __ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 MIT-301D. ___ (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 



Question #84 

Three hours ago the Plant had experienced a loss of coolant accident in the Drywell. 

Current conditions are as follows: 

• Chemistry reports the following: 

o Drywell Hydrogen concentration is 5% 
o Drywell Oxygen concentration is 7% 
o Torus Hydrogen concentration is 5% 
o Torus Oxygen concentration is 6% 

Drywell Gas Control 

OryweU Oxygen Concentration 

?5% or cannot be determined 10 be below 5% 

<5% TO~l.:sHydrogenConcentratlon 

<0.6% 

No _£lIOn N.80".0 I< 0.6% 
required reqli-lfed OW/G-2 

~iLij% ANti .. 5% DWiG-a 

Torus Gas Control 

Torus Oxygen Concentration 

~ 5% or cannot be determined to be be1-ow 5% 

<5% Drywell HYdrogen Concetitratio'i 

< C.6% I~O.S% AND" 8% be ~"I"rmmll<l 
Ulbilb"'iow6% 

No atlion '.80".' I" 0.6%
C required reqUIred T1G-2 

~ & o e :>0.11% AND" 6% .. ::.:<; T/G-3 

I-~ TIG'1·· 


:z: 	 ~'~ ~;.~".• 

".. ,-,," 


Based on the above conditions, which one of the following correctly lists EOP-4/4a (Primary 
Containment Control/Primary Containment Gas Control) actions for the Drywell? 

A. 	 Do NOT vent and purge. 

B. 	 Vent and purge with nitrogen, maintaining within normal radioactivity release rate limits. 

C. 	 Vent and purge with nitrogen, maintaining within GE EAL radioactivity release rates. 

D. 	 Vent and purge, exceeding offsite radioactivity release rate limits if necessary. 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 1 
Group # 2 
KIA # 500000 EA2.03 
Importance Rating 3.8 

High CTMT Hydrogen Cone. Ability to determine and/or interpret the following as they 
apply to HIGH PRIMARY CONTAINMENT HYDROGEN CONCENTRA TlONS: Combustible 
limits for drywell. 

Three hours ago the Plant had experienced a loss of coolant accident in the Drywell. 

Current conditions are as follows: 

• Chemistry reports the following: 

o Drywell Hydrogen concentration is 5% 
o Drywell Oxygen concentration is 7% 
o Torus Hydrogen concentration is 5% 
o Torus Oxygen concentration is 6% 

Drywell Gas Control 

DryweU Oxygen Concentration 

?:5% or canr\()t be determined to be below 5% 

<5% TorusHydrogel'Concentrattol'l 

;'6% N c~,.,",<>~ 

.: 0.6% I'!'Cu'% AND oC 6% bed9humll1&d 

No aetian No aclion I..:: 0.6% 
requited J"qlJlr"d OW/G~2 

DW/G·1 

Torus Gas Control 

TOfUS Oxygen Concentration 

2' 5% or canflo~ be determmed to be below 5% 

<5% Drywall Hydrogen ConcentratIOn 

..:: Q 8% had"h,m"n...:!I~C1j% AND <6% 

I 
 ."t... b"I;r", e'>., 


No action NO' aebon<06% 
fI!iquiled ;equlled T/G-2 

T/G-3 



Based on the above conditions, which one of the following correctly lists EOP-4/4a (Primary 
Containment Control/Primary Containment Gas Control) actions for the Drywell? 

A. Do NOT vent and purge. 

13. Vent and purge with nitrogen, maintaining within normal radioactivity release rate limits. 

C. Vent and purge with nitrogen, maintaining within GE EAL radioactivity release rates. 

D. Vent and purge, exceeding offsite radioactivity release rate limits if necessary. 

Proposed Answer: C, Vent and purge with nitrogen, maintaining within GE EAL radioactivity 
release rates. 

Explanation: This question evaluates Candidates knowledge of Containment combustion limits 
and what to do if limits are exceeded with offsite dose rates exceeding limits. EOP-4 
combustion limits for OW are 02 ,::5% and H2,::6%. EOP-4a requires that if OW 02,::5% and 
H2 ,::6% are present then Vent and Purge the OW, defeat isolation interlocks and exceed offsite 
rad release rate limit if necessary. Protecting PC takes precedence. Additionally, parameters 
given do not exceed PCPL therefore venting is allowable. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
O. incorrect- see above 

Tech 11 ieal Reference( s): _EOP-4,4a_ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 MIT-301 E 4.05 ___ (As available) 

Question Source: 	 Bank# 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of eve/}' question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 



10 CFR Part 55 Content: 55.41 
55.43 (5) 

Comments: 



Question #85 

The Plant is operating at full power with two evolutions in progress: 

1. 	 ISFSI fuel cask is being loaded 
2. HPCI surveillance test in progress 

The following events occur: 

• 	 A spent fuel bundle is dropped resulting in the Spent Fuel Pool Area Radiation Monitor 
reading above Max Safe. 

• 	 A HPCI steam leak has resulted in the East Crescent Area Radiation Monitor reading 
above Max Safe. 

• 	 HPCI Steam Supply valves 23MOV-15 and 23MOV-16 failed to isolate. 
• RB Vent Rad Monitors indicate 1 x1 03 cpm and rising slowly. 

All values are confirmed to be accurate and valid by Radiation Protection. 

Which one of the following correctly lists the appropriate order to be directed by the CRS and 
the reason why? 

eRS order 

A. 	 Verify SBGT has automatically 
started with suction from the RB 

B. 	 Override Rx Bldg Vent radiation 
isolation 

C. 	 Commence a normal Rx shutdown 

Prevent an unfiltered ground release of 
rad ioactivity. 

To allow ventilation to restore building habitability 
and personnel access. 

To lower radiation levels in the East HPCI 
Crescent area. 

D. Scram and Emergency To place the Rx in its lowest energy state to 
depressurize the Rx minimize the driving head of the leak. 



ES·401 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 1 
Group # -L 
KIA # 295033 G2.1.32 
Importance Rating 4.0 

High Secondary Containment Area Radiation Levels: Ability to explain and apply system 
limits and precautions. 

Proposed Question: 85 

The Plant is operating at full power with two evolutions in progress: 

• 	 ISFSI fuel cask is being loaded 
• 	 HPCI surveillance test in progress 

The following events occur: 

• 	 A spent fuel bundle is dropped resulting in the Spent Fuel Pool Area Radiation Monitor 
reading above Max Safe. 

• 	 A HPCI steam leak has resulted in the East Crescent Area Radiation Monitor reading 
above Max Safe. 

• 	 HPCI Steam Supply valves 23MOV-15 and 23MOV-16 failed to isolate. 
• 	 RB Vent Rad Monitors indicate 1 x1 03 cpm and rising slowly. 

All values are confirmed to be accurate and valid by Radiation Protection. 

Which one of the following correctly lists the appropriate order to be directed by the CRS and 
the rE~ason why? 

eRS order 

A. 	 Verify SBGT has automatically Prevent an unfiltered ground release of 
started with suction from the RB radioactivity. 

B. 	 Override Rx Bldg Vent radiation To allow ventilation to restore building habitability 
isolation and personnel access. 

C. 	 Commence a normal Rx shutdown To lower radiation levels in the East HPCI 
Crescent area. 

D. 	 Scram and Emergency To place the Rx in its lowest energy state to 
depressurize the Rx minimize the driving head of the leak 

Proposed Answer: D, Scram and Emergency depressurize the Rx, To place the Rx in its lowest 
energy state to minimize the driving head of the leak 



Explanation: This question evaluates a Candidates knowledge of appropriate actions should 2 
or more parameters in the RB exceed their maximum safe value and the reason for the action. 
If two values of the SAME parameter (even if unrelated) exist above max safe, it requires at a 
minimum a Rx shutdown. However one of the area max safe values is from a Primary system 
discharging. EOP-5 requires an Emergency Depressurization under this condition in order to 
place the primary system in its lowest possible energy state, reject heat to the torus in 
preference to outside the containment, and reduce the driving head and flow of primary systems 
that are unisolated and discharging into the secondary containment. The criteria of "two or 
more" specified in EOP-5 identifies the rise in reactor building radiation level as a wide-spread 
problem which may pose a direct and immediate threat to plant equipment and to personnel 
both on and off the site. One parameter (e.g., radiation) above its maximum safe operating 
value in one area and a different parameter (e.g., temperature or water level) above its 
maximum safe operating value in the same or another area is not a condition which requires 
emergency RPV depressurization. A combination of parameters exceeding maximum safe 
operating values in one area does not necessarily indicate that control of a given parameter 
cannot be maintained or that previous actions have not been effective in confining the trouble to 
one area. Expanding the application to encompass multiple parameters might lead to 
depressurization of the RPV when such action is not needed. RB Vent Rad Monitor setpoint is 
1x104 cpm for auto actions to occur. Ensure would imply to start if not started. Verify means 
only to check if auto start occurred, not to start it if it hasn't. 

A. incorrect- see above 
B. incorrect- the lOCA overrides can be bypassed but not the radiation one. 
C. incorrect- see above 
D. correct- see above 

Technical Reference(s): _EOP-5_ 

Proposed references to be provided to applicants during examination: EOP-11 graphs 

learning Objective: 	 MIT-301.11 F 1.07 ___ (As available) 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

Question Cognitive level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (b)(5) 

Comments: 

http:MIT-301.11


Question #86 

The Plant is in Mode 4, completing a Refueling Outage and is preparing for a Rx startup. 

The following conditions exist: 

• 	 RHR Loop 'B' is in a Shutdown Cooling (SOC) lineup with RHR pump 10P-30 and 

RHRSW pump 10P-10 running. 


• 	 RHR Loop 'A' is in a standby Shutdown Cooling lineup. 

Operators are preparing to place RHR Loop A in service for Shutdown Cooling when it is 
determined that 10MOV-25A (RHR Loop A Inboard LPCllnjection Valve) will not open. 

The evolution for swapping RHR SOC loops is stopped and maintenance is informed. 

Later, thE~ following alarm is received: 

• 	 O!~-3-1-36 RHRSW PMP 10P-10 OVERCURRENT 

Based on the above, which one of the following choices is correct concerning the ..!...:=.-'-'-'= number 
of OPERABLE RHR Shutdown Cooling Subsystems: 

(1) JUST PRIOR to the alarm (but after the 10MOV-25A failure) 

and 

{2} AFTER the alarm? 

ill 	 rn. 
PRIOR TO THE ALARM 	 AFTER THE ALARM 

A. 1 	 0 

B. 1 	 1 

C. 2 	 1 

O. 2 	 2 



ES-401 	 Sample Written Examination Form ES-401·5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier# ....L 
Group # _1_ 
KIA # 2050002.4.31 
Importance Rating 4.1 

Shutdown Cooling: Knowledge of annunciator alarms, indications, or response 
procedures. 
Proposed Question: 86 


The Plant is in Mode 4, completing a Refueling Outage and is preparing for a Rx startup. 


The following conditions exist: 


• 	 RHR Loop 'B' is in a Shutdown Cooling (SOC) lineup with RHR pump 10P-30 and 

RHRSW pump 10P-10 running. 


• 	 RHR Loop 'A' is in a standby Shutdown Cooling lineup. 

Operators are preparing to place RHR Loop A in service for Shutdown Cooling when it is 
determined that 10MOV-25A (RHR Loop A Inboard LPCllnjection Valve) will not open. 

The evolution for swapping RHR SOC loops is stopped and maintenance is informed. 

Later, thE~ following alarm is received: 

• 	 0!~-3-1-36 RHRSW PMP 10P-1D OVERCURRENT 

Based on the above, which one of the following choices is correct concerning the TOTAL number 
of OPERABLE RHR Shutdown Cooling Subsystems: 

(1) JUST PRIOR to the alarm (but after the 10MOV-25A failure) 

and 

(2) AFTER the alarm? 

ill 	 m 
PRIOR TO THE ALARM 	 AFTER THE ALARM 

A. 1 	 0 

B. 1 	 1 

C. 2 	 1 

D. 2 	 2 

http:2050002.4.31


Proposed Answer: C, 2 1 
Explanation: This question evaluates the Candidates knowledge of Annunciators and their impact 
on Plant conditions and based on that, evaluate the operability RHR SOC and the correct 
procedure to enter. 

A failure of 10MOV-25A to open during the swap alignment renders RHR Loop A unable to be 
used for RPV LPCI injection (TS 3.5.1 "ECCS-Operating"). This will not however impact TS 
3.4.8 (RHIR SOC) operability. 

When Alarm 09-3-1-36 RHRSW PMP 10P-1 0 OVERCURRENT is received, it means RHRSW 

pump '0' tripped. This results in only one RHRSW pump (B) to be available. 


TS 3.4.8 Bases states: 

An OPERABLE RHR shutdown cooling subsystem consists of one OPERABLE RHR pump, one 
heat exchanger, and the associated piping and valves. The two subsystems have a common 
suction source and are allowed to have a common heat exchanger and common discharge piping. 
Thus to meet the 
LCO, both RHR pumps (and two RHR service water pumps) in one loop or one RHR pump 
(and one RHR service water pump) in each of the two loops must be OPERABLE. 

Therefore, one subsystem of RHR SOC Loop 'B' is operable. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
O. incorrect- see above 

Technical Reference(s): _TS 3.4.8 RHR SOC_ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SOLP-10 1.0ge 1.18.d_ (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; failure 
to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 55.41 
55.43 (b)(2) 

Comments: 



Question #87 

The plant was at 100% power when the following happens: 

• 	 A LOCA occurs 
• 	 The LOCA is eventually terminated by the closure of the Recirc suction &discharge 

valves (02MOV-43A1B & 02MOV-53A1B) 
• 	 Torus Level: 18 ft and rising 
• 	 HPCI: in auto and injecting into the vessel 
• 	 RCIC: in auto and injecting into the vessel 
• 	 Condensate and Feedwater are unavailable 
• 	 Rx Level: 140" and rising 20"/min 
• 	 Reactor Pressure: 1 000 psig and steady 
• 	 DW Pressure: 4 psig and steady 
• 	 MSIV's are closed 

With regards to HPCI and RCIC, what order will the CRS give in accordance with EOP's? 

A. Control level with HPCI and place RCIC in standby 

B. Control level with HPCI and place RCIC in pressure control mode 

C. Ensure HPCI is aligned to the CST, control level with both HPCI and RCIC 

D. Secure HPCI, align RCIC for both injection and pressure control mode 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # 
KJA# 217000A2.17 
Importance Rating 3.4 

Ability to (a) predict the impacts of the following on the REACTOR CORE ISOLA TION 
COOLING SYSTEM (RC/C) and (b) based on those predictions, use procedures to correct, 
control, or mitigate the consequences of those abnormal conditions or operations: High 
suppression pool level. 

Proposed Question: 87 

The plant was at 100% power when the following happens: 

• 	 A LOCA ocpurs 
• 	 The LOCA is eventually terminated by the closure of the Recirc suction & discharge 

valves (02MOV-43A1B &02MOV-53A1B) 
• 	 Torus Level: 18 ft and rising 
• 	 HPCI: in auto and injecting into the vessel 
• 	 RCIC: in auto and injecting into the vessel 
• 	 Condensate and Feedwater are unavailable 
• 	 Rx Level: 140" and rising 20"/min 
• 	 Reactor Pressure: 1 000 psig and steady 
• 	 DW Pressure: 4 psig and steady 
• 	 MSIV's are closed 

With regards to HPCI and RCIC, what order will the CRS give in accordance with EOP's? 

A. Control level with HPCI and place RCIC in standby 

lB. Control level with HPCI and place RCIC in pressure control mode 

('v. Ensure HPCI is aligned to the CST, control level with both HPCI and RCIC 

D. Secure HPCI, align RCIC for both injection and pressure control mode 

Proposed Answer: A, Control level with HPCI and place RCIC in standby 

http:217000A2.17


Explanation: The crew is in EOP-2 and EOP-4. EOP-2 gives direction to restore level to 177 
222.5" with Group 1 systems. The Group 1 section includes HPCI and RCIC with directions to 
align to CST if available. However, EOP-4, for high torus water level, directs that if torus water 
level and RPV pressure can not be maintained below the SRV Tail Pipe Level limit 
(approximately 18 ft) and adequate core cooling can be assured, then terminate injection from 
sources external to primary containment. Normally, HPCI and RCIC are aligned to the CST. 
When torus water level reaches 14.5 ft HPCI automatically aligns suction to the torus. 
Adequate core cooling is assured because the stem states the LOCA has been secured and the 
fill rate for the core indicates virtually all HPCI flow (4,300 gpm) is going into the vessel. 
Therefore, RCIC should be placed in standby (to secure external injection) and HPCI allowed to 
bring level into the EOP-2 level band 

A. 	 correct- see above. 
B. 	 incorrect- Plausible because EOP-4 directs RPV pressure be maintained below SRV Tail 

Pipe level limit. However, although RCIC itself can be aligned for pressure contr91, it relies 
on a HPCI valve to accomplish this. Because HPCI has an auto initiation signal, that valve 
can not be opened. 

C. 	 incorrect- Plausible because EOP-2 directs injection with the CST (if possible) and EP-2 
has an override that will allow HPCI suction to be transferred from Torus to CST. But the 
candidate would have failed to recognize the actions required for SRV Tail Pipe level Limit. 

D. 	 incorrect- Plausible because the fill rate is rapid and HPCI will trip on high level. If RCIC 
is placed in both level and pressure control then RCIC can run at a constant GPM and be 
adjusted periodically so it maintains level in band without tripping. However, the candidate 
would not recognize that the needed HPCI valve could not be opened and that there 
should not be an external injection source going into the vessel. 

Technical Reference(s): _EOP-2, EOP-4_ 

Proposed references to be provided to applicants during examination: None 

Learning Objective: 	 MIT-301.11 E 4.05__ (As available) 

Question Source: 	 Bank# 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of evety question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (b)(5) 

Comments: 

http:MIT-301.11


Question #88 

The Plant is in a Refuel Outage with the following activities in progress: 

• CRDM replacements 
• LPRM string replacements 
• 'B' Battery system is tagged out of service for battery cell replacements 

The following occurs: 

• Annunciator 09-8-1-21 (125VDC BATT CHGR A DC GROUND) alarms 
• Ground Detector 'A' meter indicates (+)150 VDC (pegged high) 
• Battery Charger 'A' trips 
• Battery 'A' Bus voltage reads 127 VDC and lowering slowly 

Electricians have identified a ground on Battery Charger A. The battery charger is isolated. 

Electricians have determined another ground still exists on DC Power System A that is not 
isolated. 

Concerning the given conditions which of the following correctly states: 

1} Whether (or not) LCO 3.8.5 (DC Sources· Shutdown) is currently satisfied 

and 

2) A required action to perform? 

1) LCO 3.8.5 is ... 2) required action to perform ... 

A. 	 currently satisfied Start 71 BC-9 (temporary battery charger) per OP-43A 
"125VDC Power System". 

B. is NOT currently satisfied 	 Immediately suspend CRDM replacements. 

C. 	 currently satisfied Perform a 10CFR50.59 evaluation to justify continued 
plant operation. 

D. is NOT currently satisfied 	 Immediately suspend LPRM string replacements. 

http:10CFR50.59


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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 2 
Group # 1 
KfA# 263000 A2.01 
Importance Rating 3.2 

Abilil'y to (a) predict the impacts of the following on the D.C ELECTRICAL DISTRIBUTION 
and (b) based on those predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal conditions or operations: Grounds. 
Proposed Question: 88 

The Plant is in a Refuel Outage with the following activities in progress: 

• CRDM replacements 
• LPRM string replacements 
• 'B' Battery system is tagged out of service for battery cell replacements 

The following occurs: 

• Annunciator 09-8-1-21 (125VDC BATT CHGR A DC GROUND) alarms 
• Ground Detector 'A' meter indicates (+)150 VDC (pegged high) 
• Battery Charger 'A' trips 
• Battery 'A' Bus voltage reads 127 VDC and lowering slowly 

Electricians have identified a ground on Battery Charger A. The battery charger is isolated. 

Electricians have determined another ground still exists on DC Power System A that is not 
isolated. 

Concerning the given conditions which of the following correctly states: 

1) Whether (or not) LCO 3.8.5 (DC Sources· Shutdown) is currently satisfied 
and 

2} A required action to perform? 

1) LCO 3.8.5 is... 2) required action to perform ... 

A. 	 currently satisfied Start 71 BC-9 (temporary battery charger) per OP-43A 
"125VDC Power System". 

B. is NOT currently satisfied 	 Immediately suspend CRDM replacements. 

C. 	 currently satisfied Perform a 1 OCFR50.59 evaluation to justify continued 
plant operation. 

D. is NOT currently satisfied 	 Immediately suspend LPRM string replacements. 

Proposed Answer: B, is NOT currently satisfied, immediately suspend CRDM replacements 

http:OCFR50.59


Explanation: Question evaluates Candidates knowledge of Operability determination of the 
125VDC Battery and action to take if LCO Condition not met. 

With the 'A' Battery Charger out of service, the LCO is NOT met (subsystem inop, see Bases 
LCO). The required Action is to immediately suspend Core Alts, etc ... 

3.8 E..fCTrm:AL flOWER SYSTOO 

:U~. 5· DC Sourcelii-~t~ 

APPUCABIL1T'f: 1!ODE5 4 and 5,
During lOO'lt!ttef'ltof recently irralj;;lIteq fuel n~l iez. in 

t'lle seoondary cootll i ntl1I!1'lt. 

··1101£······ .. ·· ......... _... _. 
LOO :ULl is llQt appliable. 

Declare at1e<:too 
reQi11r~ te.atUF1l'(!.) 
lnor>;?rallle. 

lIS 
AiU 	 Su~no CCl<E 

IlLTEMTiOJil5 . 

A!(J 

10.2.2 	 S",s~d m~aoertt ot 
recently i rraUia1:ed 
fuel aSSerbl 'es in 
thI! seet.W:lary
coote i r-.nt. 

REOOIR[o ACTlt)ll COHPl€H{!fd TIHE 

1'1.2. J 	 [h1t1i1t<!: 3,cUOO to I1l111wiately
suspend o~rations 
"un a oot4!1lUal for 
drain-Irq tile reactor 
..'et;~'. 

AAIl 

1'1,2.4 	 t"itilIhl act100 t~ ImIt!diately 
restore re<jIJi red OC 
eleetrl(:~l ~ 
slIDsysten to CPERABLE 
$tatUS. 



Bases: 

LCO One 125 VDC electrical power subsystemcons;sting of one 
125 V battery. one battery charger. and the corresponding
control equipment and interconnecting cabling supplying 
power to the associated bus is required to be OPERABLE to 
support one DC distribution subsystem required OPERABLE by
lCO 3.B.B, "Distribution Systems-Shutdown." This 
requirement ensures the availability of sufficient DC 
electrical power sources to operate the plant in a safe 
manner and to mitigate the consequences of postulated events 
during shutdown (e.g .. refueling accidents involving 
handling recently irradiated fuel and inadvertent reactor 
vessel draindown). 

Core Alts are defined in TS Definitions: 

CORE ALTERATION CCRE ALTERATION shall be the movement of any fuel. 
sources. or reactivity control components within 
the reactor vessel with the vessel head removed 
and fuel in the vessel. The follow; eptions 
are not considered to be CORE ALTEAAT 

a. Hovement of source range monitors. local power 
range monitors, intermediate range monitors,
traversing incore probes. or special movable 
detectors (including undervessel replacement):
and 

b. Control rod movement. provided there are no 
fuel assemblies 1n the associated core cell. 

The actions of Distractors A &C come from AOP-22, DC Power System A Ground isolation and 
are correct by themselves. However the first part of the distractors is wrong (the LCO is NOT 
satisfied). 

A incorrect- see above 
B. correct- see above 
C. incorrect- see above 
D. incorrect- see above 



Technical Reference(s): TS3.8.5_ 


Proposed references to be provided to applicants during examination: TS 3.8.5, no Bases 


Learning Objective: __JLP-OPS-ITS02 1.02 __ (As available) 

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

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 



Question #89 

The Plant is operating at power with ESW in a normal standby alignment when Annunciator 
09-6-:2-4 (ESW SYS A OVERLOAD OR CNTRL PWR LOSS) alarms. 

• The Control Room Operator reports: 

o Green light for 46MOV-101A (ESW SYS A INJ VLV) is extinguished. 

With regards to the ESW 'A' system and Emergency Diesel Generators (EDGs) 'A' and 'C', 
which one of the following correctly lists the Tech Spec operability status of the two systems? 

ESW'A' EDG 'A' and 'c' 

A. Inoperable Operable 

B. Operable Operable 

C. Operable Inoperable 

D. Inoperable Inoperable 



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

Examination Outline Cross-Reference: Level SRO 
Tier# 
Group # 
KIA # 400000 G2.2.44 
Importance Rating 4.4 

Component Cooling Water: 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: 89 

The Plant is operating at power with ESW in a normal standby alignment when Annunciator 
09-6-2-4 (ESW SYS A OVERLOAD OR CNTRL PWR LOSS) alarms. 

• The Control Room Operator reports: 
o Green light for 46MOV-101A (ESW SYS A INJ VLV) is extinguished. 

With regards to the ESW 'A' system and Emergency Diesel Generators (EDGs) 'A' and 'C', 
which one of the following correctly lists the Tech Spec operability status of the two systems? 

ESW'A' EDG 'A' and 'C' 

A. Inoperable Operable 

B. Operable Operable 

c. Operable Inoperable 

D. Inoperable Inoperable 

Proposed Answer: A, Inoperable, Operable 



Explanation: This question evaluates the Candidates knowledge of understanding the impact 
that a system component (valve) failure has on Tech Spec operability status of that system and 
a system supported by that degraded system. Annunciator 09-6-2-4 (ESW SYS A OVERLOAD 
OR CNTRL PWR LOSS) means that 46MOV-101A (ESW SYS A II\JJ VLV) will not open if an 
ESW Lockout Matrix signal is generated. 46MOV-101A supplies ESW water to various 
components but does not affect cooling to the EDGs. TS 3.7.2 (ESW system and UHS) 
requires two ESW subsystems to be operable. TS 3.7.2 Bases defines operable as: the 
subsystem has an operable UHS, one operable pump and an operable flow path capable of 
taking suction from the intake structure and transferring the water to the appropriate equipment. 
Therefore since the transfer of water is impacted, the ESW 'A' subsystem is inoperable. Now, 
enteriing Condition A of TS 3.7.2 the Required Action statement is: NOTE: enter applicable 
Conditions and Required Actions of LCO 3.8.1 AC Sources-Operating, for emergency diesel 
generator subsystem made inoperable by ESW. Candidate may believe this direction is 
applicable due to 46MOV-101A not being able to be opened, however, ESW flow to EDG 'A' 
and 'C' is not impacted therefore EDG 'A' and 'C' are still operable. 

A. correct- see above 
B. incorrect- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference{s): _OP-21 and TS 3.7.2 and Bases_ 

Proposed references to be provided to applicants during examination: TS 3.7.2 

Learning Objective: 	 __ SDLP-46B 1.05, 1.16,17,18 ___ (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo tess rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (b )(2) 

Comments: 



Question #90 

The Plant was operating at power when a Seismic event occurred. 

The following conditions exist: 

• 	 Unisolable Reactor Water Cleanup leak in the Reactor Building 
• 	 Drywell pressure is 1.9 psig and rising slowly 
• 	 RPV water level is 65 inches and lowering slowly 
• 	 RPV pressure is 250 psig and lowering slowly 
• 	 LPCI Pump 'A' is the only injection source with power to it 
• 	 LPCI Pump 'A' is not running 
• 	 Annunciator 09-3-1-18 (RHR A or B DISCH NOT FULL) is in alarm 
• 	 Condensate transfer system cannot be lined up to RHR loop "A" 
• 	 NPO dispatched to vent 10LS-101 (RHR Loop A LPCI Keep Full Level Switch) reports 

air only is coming out of the vent valve. 

Concerning LPCI Loop 'A', which one of the following correctly states the (1) Operability, 
(2) when the pump can be started and used for injection? 

(1) Operable (2) when the pump can be started and used for injection 

A. 	 Yes Can be started with precautions taken to protect 

against water hammer. 


B. 	 Yes Can NOT be started until "RHR A or B DISCH NOT 

FULL" alarm is cleared. 


C. 	 No Can be started with precautions taken to protect 

against water hammer. 


D. 	 No Can NOT be started until "RHR A or B DISCH NOT 

FULL" alarm is cleared. 




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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # _1_ 
KIA # 203000 A2.17 
Importance Rating 

RHRlLPCI Injection Mode: Ability to (a) predict the impacts of the following on the 
RHRlLPCI Injection Mode and (b) based on those predictions, use procedures to correct, 
control, or mitigate the consequences of those abnormal conditions or operations: Keep 
fill s}'stem failure. 
Proposed Question: 90 

The Plant was operating at power when a Seismic event occurred. 

The following conditions exist: 

• 	 Unisolable Reactor Water Cleanup leak in the Reactor Building 
• 	 Drywell pressure is 1.9 psig and rising slowly 
• 	 RPV water level is 65 inches and lowering slowly 
• 	 RPV pressure is 250 psig and lowering slowly 
• 	 LPCI Pump 'A' is the only injection source with power to it 
• 	 LPCI Pump 'A' is not running 
• 	 Annunciator 09-3-1-18 (RHR A or B DISCH NOT FULL) is in alarm 
• 	 Condensate transfer system cannot be lined up to RHR loop "An 
• 	 NPO dispatched to vent 10LS-101 (RHR Loop A LPCI Keep Full Level Switch) reports 

air only is coming out of the vent valve. 

Concerning LPCI Loop 'A', which one of the following correctly states the (1) Operability and 
(2) when the pump can be started and used for injection? 

(1) Operable (2) when the pump can be started and used for injection 

A Yes 	 Can be started with precautions taken to protect 

against water hammer. 


B. 	 Yes Can NOT be started until "RHR A or B DISCH NOT 

FULL" alarm is cleared. 


C. 	 No Can be started with precautions taken to protect 

against water hammer. 


D. 	 No Can NOT be started until "RHR A or B DISCH NOT 

FULL" alarm is cleared. 


Proposed Answer: C: No, Can be started with precautions taken to protect against water 
hammer. 



Explanation: Question evaluates a Candidates knowledge of Operability and the usage of that 
component if needed for injection. Tech Spec 3.5.1 requires (per SR 3.5.1.1) that ECCS 
injection piping be filled with water from pump discharge valve to the injection valve to prevent 
water hammer damage when the pump is started. Annunciator 09-3-1-18 (RHR A or B DISCH 
NOT FULL) means the piping is not full of water therefore the ECCS Loop is Inoperable. The 
Caution in the ARP states: Starting an RHR pump in an RHR loop that is not full could result in 
severe water hammer and equipment damage. RHR loop piping shall be full prior to manually 
starting an RHR pump in that loop. There are two ways to fill the system: 1 - with the 
Keepfili/Condensate transfer system 2- in an emergency, by starting the pump with the 
discharge valve closed and slowly opening the valve to fill the system. In either case, flow can 
not be maximized until the system is filled. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
D. incorrect- see above 

Technical Reference(s): _TS 3.5.1, ARP 09-3-1-18_ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 __SDLP-10 1.10, 1.14, 1.16 (As available) 

Question Source: 	 Bank # 
Modified Bank # (Note challges or attach parent) 
New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detai/ed review of evety question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (b )(5) 

Comments: 



Question #91 

The plant is at 75% power when the following alarms come in: 

0~~-6-3-14 FDWTR HTR 1A DRN LOOP LVL HI 
09-6-3-04 FDWTR HTR 1A DRN LOOP LVL HI-HI 

The STA reports RPV FW Inlet temperatures as follows: 

• Epic Point A-3411: 385 deg F 
• Epic Point A-3412: 383 deg F 

Which one of the below choices completes the following statements in accordance with 
requirements of AOP-62, Loss of Feedwater Heating? 

The plant (1) TS LCO 3.3.2, Minimum Critical Power Ratio (MCPR) Condition A, 
"Any MCPR not within limits". 

The ATC must be directed to reduce power to less than __ (2) __ rated thermal power. 

ill i6} 

A. is required to enter 55% 

B. is required to enter 25% 

C. may (but is NOT required to) enter 55% 

D. may (but is NOT required to) enter 25% 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # .£ 
KIA # 256000 

G2.4.11 
Importance Rating 4.2 

Reactor Condensate: Knowledge of abnormal condition procedures. 

Proposed Question: 91 

The plant is at 75% power when the following alarms come in: 

09-6-3-14 FDWTR HTR 1A DRN LOOP LVL HI 
09-6-3-04 FDWTR HTR 1A DRN LOOP LVL HI-HI 

The STA reports RPV FW Inlet temperatures as follows: 

• Epic Point A-3411: 385 deg F 
• Epic Point A-3412: 383 deg F 

Which one of the below choices completes the following statements in accordance with 
requirements of AOP-62, Loss of Feedwater Heating? 

The plant (1) TS LCO 3.3.2, Minimum Critical Power Ratio (MCPR) Condition A, 
"Any MCPR not within limits". 

The A TC must be directed to reduce power to less than (2) __ rated thermal power. 

ill 
A. is required to enter 	 55% 

B. is required to enter 	 25% 

C. may (but is NOT required to) enter 	 55% 

D. may (but is NOT required to) enter 	 25% 

Proposed Answer: B, is required to enter, 25% 



Explanation: The Feedwater High alarm is an indication of a condensate tube leak 
and the FW temps indicate a loss of FW heating. AOP-62, "Loss of FW Heating" 
is entered. To determine MCPR limits, the EPIC temperatures must be compared 
to AOP-62 graph, Attachment 1. The temperatures are outside the bounds of the 
graph. The procedure says that temperatures outside the graph means the limits 
may be violated. The power reduction to 20% lower than pre-transient levels, than 
55% would be correct if just the Hi level alarm comes in. However the Hi-Hi level 
causes an isolation and requires a further power reduction to 25%. 

A. incorrect- see above 
B. correct - see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): _AOP-62, TS 3.3.2 

Proposed references to be provided to applicants during examination: 
Attachment 1 , AOP-62 

Learning Objective: 	 ___ (As available) 

Question Source: Bank # 
Modified Bank # __(Note changes or attach parent) 

New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo 
less ligorous review by the NRC; failure to provide the information will necessitate 
a det,ailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (b )(2) 

Comments: 



Question #92 

The Plant is operating at 75% power with Standby Gas Treatment (SBGT) Fan 'A' out of service 
for maintenance when the following occurs: 

• Drywell pressure reaches 2.8 psig 
• SBGT Fan 'B' fails to start 
• Reactor Building Ventilation Radiation Monitors read 145 cpm 
• Reactor Building dP is 0.1 inches water and steady 

Based on the above given information, which one of the following choices correctly states 
whether or not EOP-5 (Secondary Containment Control) and \ or EP-2 (Isolation/Interlock 
Overrides) is required to be entered \ executed? 

EOp·5 entry required? Ep·2 executed? 

A No Yes 

B. Yes No 

C. Yes Yes 

D. No No 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # 1 
KIA # 290001 G2.4.1 
Importance Rating 4.8 

Secondary CTMT: Know/edge of IEOP entry conditions and immediate action steps. 

Proposed Question: 92 

The Plant is operating at 75% power with Standby Gas Treatment (SBGT) Fan 'A' out of service 
for maintenance when the following occurs: 

• Drywell pressure reaches 2.8 psig 
• SBGT Fan 'B' fails to start 
• Reactor Building Ventilation Radiation Monitors read 145 cpm 
• Reactor Building dP is 0.1 inches water and steady 

Based on the above given information, which one of the following choices correctly states 
whether or not EOP-5 (Secondary Containment Control) and \ or EP-2 (Isolation/lnterlock 
Overrides) is required to be entered \ executed? 

EOP-5 entry required? 	 EP-2 executed? 

A. No 	 Yes 

B. Yes 	 No 

C. Yes 	 Yes 

D. No 	 No 

Proposed Answer: C, Yes, Yes 



Explanation: Question evaluates Candidates knowledge of EOP entry conditions, procedures 
used. 2.8 psig in DW results in an auto isolation of RB Vent and auto start of SGBT. However, 
stem states one train SBGT OOS and the other train failed to start. This results in no vacuum 
being drawn on RB, hence dP of 0.1 inches water. While not a "leg" in EOP-5, a dP 0.1 inches 
water is an entry condition to EOP-5. The override section in EOP-5 states: IF RB ventilation 
isolates AND RB Vent Exhaust Rad level is below 104 cpm THEN Restart RB Ventilation. 
Defeat high drywell pressure and low RPV water level isolation if necessary (EP-2). RB Vent 
Rad levels given are <104 cpm therefore defeating isolation per EP-2 is warranted. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
D. incorrect- see above 

Technical Reference(s): - EOP-5, EP-2 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 _SDLP-66A 1.14, 18_ MIT-301.11 F 1.03, 04_ (As available) 

Question Source: 	 Bank # 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 

http:MIT-301.11


Question #93 

The Plant is operating at 94% power in the month of August. 

• Record heat wave for central NY. 
• Outside air temperature is 112°F, 
• Control Room temperature is 91°F. 
• Lake water temperature is 83°F. 

The following occurs: 

• Both Refrigeration Water Chiller Units (70RWC-2A & B) trip and cannot be restarted. 
• Emergency Service Water is supplied to the Air Handler Units. 

Which one of the following choices correctly lists the status of Control Room HVAC? 

A. Operable until Control Room temperature exceeds 104°F 

13. Operable until Lake water temperature exceeds 8rF 

C. Inoperable due to Control Room temperature exceeding 90°F 

D. Inoperable due to Lake water temperature exceeding 80°F 



ES·4C11 	 Sample Written Examination Form ES-401-5 
Question Worksheet 

Examination Outline Cross-Reference: 	 Level SRO 
Tier # .L 
Group # _1_ 
KIA # 290003 A2.02 
Importance Rating 3.4 

Control Room HVAC: Ability to (a) predict the impacts of the following on the CONTROL 
ROOM HVAC; and (b) based on those predictions, use procedures to correct, control, or 
mitigcite the consequences of those abnormal conditions or operations: Extreme 
envin:mmental conditions. 

Proposed Question: 93 

The Plant is operating at 94% power in the month of August. 

• Record heat wave for central NY. 
• Outside air temperature is 112°F. 
• Control Room temperature is 91°F. 
• Lake water temperature is 83°F. 

The following occurs: 

• Both Refrigeration Water Chiller Units (70RWC-2A & B) trip and cannot be restarted. 
• Emergency Service Water is supplied to the Air Handler Units. 

Which one of the following choices correctly lists the status of Control Room HVAC? 

A Operable until Control Room temperature exceeds 104°F 

B. Operable until Lake water temperature exceeds 8rF 

C. Inoperable due to Control Room temperature exceeding gO°F 

D. Inoperable due to Lake water temperature exceeding 80°F 

Proposed Answer: A, Operable until Control Room temperature exceeds 104°F 



Explanation: Tech Spec 3.7.4: 

3.1.4 Controt Room Air Condltlonlnl (AC) System 

LeO 	3.1.4 Two control room At; au bsystems shel be OPERABLE. 

APPUCABlU1Y: MODES 1, 2, and 3, 
Durlnc movement of recently IrradIated fUel assemblies In the 

secondary containment, 
During operations with a potential for draining the reactor vessel 

(OPDRVs). 

ACTIONS 

CONDmON 	 REQUtRED ACTION COMPLETION TIME 

A. 	 One control room At A.1 Restore control room At aodays 
subsystem inoperable. subsystem to OPERABLE 


status. 


B. 	 Two control room At B.1 Verify control room area Once per 4 hours 

sul:J8yf5tems Inoperable. temperature < 90 ·F. 


Nm 

B.2 	 Restore OM control 72 hours 
room AC subayatem to 
OPERABlE status. 

C. 	 Required Action and 0.1 Be In MODE 3. 12 hours 

lSSOCiIIted Completion 

nma of Condition A or 8 MIl 

not met In MODE 1. 2. or 

3. 	 0.2 Be In MODE 4. 36houl'S 

-	 (continued) 



SURVEILLANCE R REMENTS 

SURVEIllANCE 	 FREQUENCY 

SR 3.7.4.1 	 Verify each control room AC subs)'stem has the 24 months 

capabi'~ to remove the assumed heat load. 


=:==========~------------============-

The Control Room AC System Is designed to provide a controlled 
environment under both normal and accident conditIone. A sinlle 
subsystem provides the required temperature control to malntaln a 
suitable controt room environment for a sustained occupancy of 
20 persons. The design conditions for the control room environment 
are 75°F and 50% relative humidItY. This can be accompltshed when 
a control room chiller Is provIding the cooling medium to the cooling 
coils of an air handling unit. The control room chillers are non-safety 
rellrted; however the Control Room AC System stili meets safety..
related QA category I requirements when the Emergency Service 
Water System Is aUgned to dlrectfy supply the cooling coils. The 
resulting maximum control room environmental conditions when the 
Emergency' Service Water System Is supplying the air handling unit 
cooling COils Is 1040f assuming a lake temperature of 85Of. This 
sat1sfJ8s the OPERABIUTY requlrementa of the control room 
equipment. The Control Room AC System operation In matntalnlng 
the control room temperature Is discussed In the UFSAR, 
Section 9.9.3.11 (Ref. 1) .. 

The Control Room AC System is considered OPERABLE when the 
Individual components necessary to maintain the control room 
temperature are OPERABLE In both subsystems. These oomponents 
Include the air handling units, recirculation exhaust fans, air handling 
unit fans, ductwork, dampers, and assocf8ted Instrumentation and 
controls. The cooling oolls of the air handlin, units may be cooled by 
the control room chmara, but to satisfy thfs LCO the Emergency
Service Water System must be capable of alignment to provide 
cooling water directly to the cooling colis" 

http:9.9.3.11


A. 	 correct- per TS bases 104°F is the max temperature with ESW in service. 
B. 	 incorrect- 8rF is the max FSAR temperature for RHRSW. (FSAR 6.5.1) ESW (and 

Control Room Vent) would be inop if lake temp reached 85°F. 
C. 	 incorrect- < gO°F is the temperature that must be verified when CR AC is inoperable. 
D. 	 incorrect- 80°F would exceed the 7rF limit for the maximum temperature for the lake 

epilimnion (upper layer of stratified water) per FASR 2.3.5.1. 

Technical Reference(s): _OP-55B, Tech Spec 3.7.4_ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: _ SDLP-70 1.16, 1.18 _ (As available) 

Question Source: 	 Bank# 
Mod ified Bank # ___ (Note changes or attach parent) 
New 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis _X _ 

10 CFR Part 55 Content: 	 55.41 
55.43 (b)(2) 

Comments: 



Question #94 

Technical Specification 3.4.6 "RCS Specific Activity" limits the allowable specific activity of 1-131 
in the Reactor Coolant to certain values. 

Which one of the following selections correctly lists the Bases behind the imposed limits? 

Limit the exposure 

A. 	 Personnel at the Site boundary and 
Control Room 

B. 	 Personnel at the Site boundary only 

C. 	 Personnel at the Site boundary only 

D. 	 Personnel at the Site boundary and 
Control Room 

during a DBA ______ 

Main Steam Line Break 

Recirc Loop Break 

Main Steam Line Break 

Recirc Loop Break 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 3 
Group # 
KJA# G 2.1.34 
Importance Rating 3.5 

Conduct of Operations: Know/edge of primary and secondary plant chemistry limits. 

Proposed Question: 94 

Technical Specification 3.4.6 "RCS Specific Activity" limits the allowable specific activity of 1-131 
in the Reactor Coolant to certain values. 

Which one of the following selections correctly lists the Bases behind the imposed limits? 

Limit the exposure to ____ during a DBA'--_____ 

A. 	 Personnel at the Site boundary and Main Steam Line Break 
Control Room 

B. 	 Personnel at the Site boundary only Recirc Loop Break 

C. 	 Personnel at the Site boundary only Main Steam Line Break 

D. 	 Personnel at the Site boundary and Recirc Loop Break 
Control Room 

Proposed Answer: A, Personnel at the Site boundary and Control Room, Main Steam Line 
Break 



Explanation: TS 3.4.6 Bases: This Main Steam Line Break (MSLB) release forms the basis for 
determining offsite and control room doses. The limits on the specific activity of the primary 
coolant ensure that the 2 hour thyroid and whole body doses at the site boundary. Resulting 
from an MSLB outside containment during steady state operation will not exceed 10% of the 
dose guidelines of 10 CFR 100. The limits on the specific activity of the primary coolant also 
ensure the thyroid dose to the control room operators, resulting from an MSLB outside 
containment during steady state operation will not exceed the limits specified in GDC 19 of 
10 CFR 50. Appendix A. 

A. correct- see above 
B. incorrect- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): _TS 3.4.6 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 __ JLP-OPS-ITS021.05_NET-238.3 1.04_ (As available) 

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

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of evel)l question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (b)(2) 

Comments: 



Question #95 

The Plant is in Mode 5 conducting refueling operations. The following conditions are present: 

• 	 A fuel bundle is in transit from the RPV cavity to the Spent Fuel Pool. 

• 	 The Reactor Analyst on the Refuel Bridge informs the Refuel SRO that the last bundle 
placed in the Core was in the wrong orientation. 

Based on the above information, which one of the following correctly lists the course of action 
the Refuel Bridge SRO is required to do in accordance with OSP-66.001 (Management of 
Refueling Activities)? 

First... 

A. 	 Complete the current bundle move 
to its Spent Fuel Pool location 

B. 	 Return the current bundle to the 
Core position it was removed from 

C. 	 Complete the current bundle move 
to its Spent Fuel Pool location 

D. 	 Return the current bundle to the 
Core position it was removed from 

Then... 

Re-orientate the mis-orientated bundle 
and continue fuel moves 

Stop further fuel moves until GMPO 
permission is granted to continue 

Stop further fuel moves until GMPO 
permission is granted to continue 

Re-orientate the mis-orientated bundle 
and continue fuel moves 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # ~ 
Group # 
KIA # G 2.1.35 
Importance Rating 3.9 

Conduct of Operations: Knowledge of the fuel-handling responsibilities of SROs. 

Proposed Question: 95 

The Plant is in Mode 5 conducting refueling operations. The following conditions are present: 

• 	 A fuel bundle is in transit from the RPV cavity to the Spent Fuel Pool. 

• 	 The Reactor Analyst on the Refuel Bridge informs the Refuel SRO that the last bundle 
placed in the Core was in the wrong orientation. 

Based on the above information, which one of the following correctly lists the course of action 
the Refuel Bridge SRO is required to do in accordance with OSP-66.001 (Management of 
Refueling Activities)? 

First ... 	 Then ... 

A. 	 Complete the current bundle move Re-orientate the mis-orientated bundle 
to its Spent Fuel Pool location and continue fuel moves 

B. 	 Return the current bundle to the Stop further fuel moves until GMPO 
Core position it was removed from permission is granted to continue 

C. 	 Complete the current bundle move Stop further fuel moves until GMPO 
to its Spent Fuel Pool location permission is granted to continue 

D. 	 Return the current bundle to the Re-orientate the mis-orientated bundle 
Core position it was removed from and continue fuel moves 

Proposed Answer: C, Continue moving the current bundle to its Spent Fuel Pool location, Stop 
furth€3r fuel moves until GMPO permission is granted to continue 



Explanation: This question evaluates an SRO knowledge of fuel move requirements should a 
refuel error occur. A mis-orientated fuel bundle is defined as a refuel error. Per OSP-66.001 
(Management of Refueling Activities) should a refuel error occur, refueling activities shall be 
immediately stopped. Refueling activities shall not resume until the condition is resolved and 
GMPO has granted permission. 

Distractor A &C plausibility: 
OSP-66.001 
DEFINITIONS 
4.1 Core Alteration: 

Suspension of core alterations shall not preclude completion of movement of a component 
to a safe position. 

Distractor B & D plausibility: 
OSP··66.001 
6.4 R.efuel Errors: 

6.4.1 A component shall not be placed in an unplanned interim storage location. If a 
component cannot be moved to the target location, the component shall be returned to 
its .2!·ior location. An exception is if a radiological emergency exists. The fuel bundle can be 
stored in an empty spent fuel pool rack location with the mast down and the grapple engaged. 
The move is completed once the emergency is cleared. 
No information or condition given in stem stating fuel bundle cannot be moved to its target 
location in Spent Fuel Pool. Therefore completion of move to SFP should \ must occur. B &D 
are plausible under different conditions. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
D. incorrect- see above 

Technical Reference(s): OSP-66.001 

Proposed references to be provided to applicants during examination: none 

Learning Objective: (As available) 

Question Source: Bank # 


Modified Bank # (Note changes or attach parent) 
New X 

Question History: Last NRC Exam 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of evety question.) 
Question Cognitive Level: Memory or Fundamental Knowledge _X_ 

Comprehension or Analysis 
10 CFR Part 55 Content: 55.41 

55.43 (7) 

Comments: 



Question #96 

A plant startup is in progress with the following: 

• The Reactor is critical and reached the point of adding heat at time 0715 
• The following heatup data has been recorded: 

Time 	 Reactor pressure (psig) Recirc loop suction 
I
(hhmm) 	 temperature (deg F) 

i 
 0730 0 88 

f-- 

.0800 0 I 118 

0830 0 169 

0900 0 187 

0930 0 211 

1000 36 232 

1030 53 264 

1100 74 292 


Which one of the following describes the Technical Specification implications of this heatup 

with respect to heatup rate and Minimum Reactor Coolant System PressurelTemperature 

Limits? 


Heatup Rate Limit 	 Minimum Reactor Coolant System 
PressurelTemperature Limits 

A. Not Exceeded 	 Not Exceeded 

B. Not Exceeded 	 Exceeded 

C. Exceeded 	 Not Exceeded 

D. Exceeded 	 Exceeded 



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

Examination Outline Cross-Reference: Level SRO 
Tier # 3 
Group # 
KIA # G 2.2.40 
Importance Rating 4.7 

Equipment Control: Ability to apply Technical Specifications for a system. 

Proposed Question: 96 

A plant startup is in progress with the following: 

• ThE! Reactor is critical and reached the point of adding heat at time 0715 
• The following heatup data has been recorded: 

Time~ Reactor pressure (psig) Recirc loop suction 
(hhmm) temperature (deg F) 

0730 0 88 
0800 0 118 
0830 0 169 
0900 0 187 
0930 0 211 
1000 36 232 
1030 53 264 
1100 74 292 

Which one of the following describes the Technical Specification implications of this heatup 
with respect to heatup rate and Minimum Reactor Coolant System PressurelTemperature 
Limits? 

Heatup Rate Limit Minimum Reactor Coolant System 
PressurelTemperature Limits 

A. 
B. 
C. 
D. 

Not Exceeded 
Not Exceeded 
Exceeded 
Exceeded 

Not Exceeded 
Exceeded 
Not Exceeded 
Exceeded 

Proposed Answer: B Not Exceeded, Exceeded 



Explanation (Optional): 

A. Incorrect -Minimum reactor vessel coolant temperature curve is violated at time 0730 
since the reactor is critical with temperature less than 90°F. 

B. Correct -Heatup rate limit is not exceeded because no one hour temperature change is 
above 100°F. Minimum reactor vessel coolant temperature curve is violated at time 
0730 since the reactor is critical with temperature less than 90°F. 

C. Incorrect -Heatup rate limit is not exceeded because no one hour temperature change 
is above 100°F. Minimum reactor vessel coolant temperature curve is violated at time 
0730 since the reactor is critical with temperature less than 90°F. 

D. Incorrect -Heatup rate limit is not exceeded because no one hour temperature change 
is above 100°F. 

A. incorrect- see above 
B. correct- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): TS 3.4.9 and TRM App F PTLR (Attach if not previously provided) 

Proposed References to be provided to applicants during examination: TS 3.4.9 and TRM App 
F PTLR 

Learning Objective: ITS-LP-007 1.04 ___ (As available) 

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

Question History: 	 Last NRC Exam 2010 9-Mile Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

Question Cognitive Level: 	 Memory or Fundamental Knowleqge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (2) 



Question #97 

The plant was at rated power with Offgas Radiation Monitor 17RM-150A failed downscale due 
to an lelectrical failure. 

An event then occurred that resulted in the following Annunciators alarming over the next 3 
minutes: 

• 	 09-3-2-27 OFF GAS RAD MON HI 
• 	 09-3-2-38 OFF GAS RAD MON HI-HI 

09-3-1-40 RX BLDG ARM RAD HI 
• 	 09-3-2-10 OFF GAS TIMER INITIATED 

The Operator reports the following observations: 

• 	 RWCU PUMP AREA ARM 18RIA-05119 indicates 40 mr/hr and lowering 
• 	 All Reactor Water Cleanup System isolation valves indicate green light on 
• 	 Offgas Radiation Monitor 17RM-150B indicates 1100 mr/hr and rising slowly 
• 	 Stack Gas Radiation Monitors 17RM-050A&B are rising slowly 

Which of the following states the required direction the SRO is to provide to mitigate the 
radiation hazard? 

Offgas Direction 

A. 	 Offgas will automatically isolate and is 
to be verified when isolated. 

B. 	 Offgas will automatically isolate and is 
to be verified when isolated. 

C. 	 Offgas will NOT automatically isolate 
and is to be manually isolated. 

D. 	 Offgas will NOT automatically isolate 
and is to be manually isolated. 

Reactor Power Direction 

Reduce reactor power lAW AOP-3 High 
Activity In Reactor Coolant or Off-Gas 

Shutdown the reactor lAW the 
Secondary Containment Control EOP 

Scram the reactor lAW the Secondary 
Containment Control EOP 

Scram the reactor lAW the 
Radioactivity Release Control EOP 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier # 
Group # 
KIA # G 2.3.14 
Importance Rating 3.9 

Radiation Control: Knowledge of the radiation or contamination hazards that may arise 
during normal, abnormal or emergency conditions or activities. 

Proposed Question: 97 
The plant was at rated power with Offgas Radiation Monitor 17RM-150A failed downscale due 
to an electrical failure. 
An event then occurred that resulted in the following annunciators alarming over the next 3 
minutes: 

• 	 09-3-2-27 OFF GAS RAD MON HI 
• 	 09-3-2-38 OFF GAS RAD MON HI-HI 
• 	 09-3-1-40 RX BLDG ARM RAD HI 
• 	 09-3-2-10 OFF GAS TIMER INITIATED 

The Operator reports the following observations: 

• 	 RWCU PUMP AREA ARM 18RIA-05119 indicates 40 mr/hr and lowering 
All Reactor Water Cleanup System isolation valves indicate green light on 
Offgas Radiation Monitor 17RM-150B indicates 1100 mr/hr and rising slowly 

• 	 Stack Gas Radiation Monitors 17RM-050A&B are rising slowly 

Which of the following states the required direction the SRO is to provide to mitigate the 
radiation hazard? 

Offgas Direction 

A. 	 Offgas will automatically isolate and is 
to be verified when isolated. 

B. 	 Offgas will automatically isolate and is 
to be verified when isolated. 

C. 	 Offgas will NOT automatically isolate 
and is to be manually isolated. 

D. 	 Offgas will NOT automatically isolate 
and is to be manually isolated. 

Reactor Power Direction 

Reduce reactor power lAW AOP-3 High 
Activity In Reactor Coolant or Off-Gas 

Shutdown the reactor lAW the 
Secondary Containment Control EOP 

Scram the reactor lAW the Secondary 
Containment Control EOP 

Scram the reactor lAW the 
Radioactivity Release Control EOP 

Proposed Answer: A, Offgas will automatically isolate and is to be verified when isolated. 
Reduce reactor power lAW AOP-3 High Activity In Reactor Coolant or Off-Gas 



Explal1ation: 
The plant was at rated power with an offgas radiation monitor failed downscale due to a power 
failure. An event then occurs which shows a leak in the RWCU System, high radiation in the 
offgas system, an area radiation monitor in alarm, and increased radiation in the stack. Several 
procedures could be entered: the ARP for the alarms, AOP-3, Secondary Containment Control 
EOP, and possibly the Radioactive release Control EOP. The Operator observations show that 
the RWCU System isolated, as designed. The offgas radiation monitor is above the high 
setpoint and the RWCU ARM radiation indication is lowering (confirming that the RWCU leak 
has been stopped). The logic for offgas radiation monitors for isolating the offgas system is both 
hi-hi, or one downscale and 1 hi-hi. Thus, with the information provided, 1 radiation monitor is 
hi-hi and 1 is downscale. This started the isolation timer and in 15 minutes off-gas will be 
isolated. For the conditions provided, AOP-3 directs lowering reactor power in an attempt to 
clear the alarms which, in tum, prevents the offgas system isolation. The Secondary 
Containment Control EOP directs a scram prior to exceeding a max normal value, provided that 
a primary system is discharging into the Secondary Containment. From the question, it shows 
that a primary system was discharging into the Secondary Containment but is no longer and 
radiation levels are lowering. Thus a scram is not the appropriate action. Indications show that 
an offsite radiological release is in progress, but it does not rise to the point of the entry 
condition for the Radioactive Release Control EOP. If it had, then a scram would be 
appropriate. A reactor shutdown is appropriate in the Secondary Containment Control EOP if a 
non-primary system were discharging into the Secondary Containment and two radiation areas 
were above max safe levels. 

A. correct- see above 
B. incorrect- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): 

Proposed references to be provided to applicants during examination: none 

Learning Opjective: LP-AOP E.O. 1.02, 1.03 ___ (As available) 

Question Source: 	 Bank# _x,__ 
Modified Bank # ___ (Note changes or attach parent) 
New 

Question History: 	 Last NRC Exam 2010 Oyster Creek,_-:--___ 
(Optional: Questions validated at the facility since 10/95 will generally undergo less rigorous 
review by the NRC; failure to provide the information will necessitate a detailed review of every 
question.) 

Question Cognitive Level: Memory or Fundamental Knowleqge 
Comprehension or Analysis x_ 

10 CFR Part 55 Content: 55.41 
55.43 (5) 

Comments: 



Question #98 

The plant has declared a General Emergency with a large release of radioactive material. 

• 	 All Emergency Facilities are fully manned. 

• 	 Two people have volunteered to stop the release and prevent general population 
overexposure to the release. 

• 	 It is expected that the person who tries to stop the release will be exposed to 65 
REM TEDE. 

The two peoples pertinent information is as follow: 

Dose History 

Person 1 • 1.9 Rem YTD TEDE 	 32 
• 4.1 Rem TEDE in 2011 


Person 2 • 45 mRem YTD TEDE 48 

• 	 11 Rem TEDE in 2003 to save a life 

Which one of the below choices indicates the person that would be selected to stop the release 
and the person who can authorize the exposure? 

A. Person 1 	 Emergency Director OR Shift Manager 

B. Person 2 	 Emergency Director OR Shift Manager 

C. Person 1 	 Emergency Director ONLY 

D. Person 2 	 Emergency Director ONLY 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# ~ 
Group # 
KIA # 	 G 2.3.4 
Importance Rating 3.7 

Radiation Control: Knowledge of radiation exposure limits under normal or emergency 
conditions. 

Proposed Question: 98 

The plant has declared a General Emergency with a large release of radioactive material. 

• 	 All Emergency Facilities are fully manned. 
• 	 Two people have volunteered to stop the release and prevent general population 

overexposure to the release. 
• 	 It is expected that the person who tries to stop the release will be exposed to 65 

REM TEDE. 

The two peoples pertinent information is as follow: 

Volunteer Status Age 


Person 1 • 1.9 Rem YTD TEDE 32 

• 4.1 Rem TEDE in 2011 


Person 2 • 45 mRem YTD TEDE 48 

• 	 11 Rem TEDE in 2003 to save a life 

Which one of the below choices indicates the person that would be selected to stop the release 
and the person who can authorize the exposure? 

A. Person 1 	 Emergency Director OR Shift Manager 

B. Person 2 	 Emergency Director OR Shift Manager 

c. Person 1 	 Emergency Director ONLY 

D. Person 2 Emergency Director ONLY 

Proposed Answer: C Person 1, Emergency Director ONLY 



Explanation: 

Although Volunteer 2 has a much lower accumulated dose for the year 2012, he has previously 
excee!ded dose limits to save a life. EAP-15 Section 4.3.6 states: Emergency exposures shall 
be limited to one occurrence in a lifetime, thus Volunteer 2 cannot be used. Although Volunteer 
1 is close to Administrative Limits, this person would be chosen over Volunteer 2. 

The Shift Manager is initially the Emergency Director. But will all facilities manned, he has 
turned over the responsibility of being the Emergency Director and thus can no longer approve 
it. 

A. incorrect- see above 
B. incorrect- see above 
C. correct- see above 
D. incorrect- see above 

Technical Reference(s): 	 EAP-15 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 ___ (As available) 

Question Source: 	 Bank# 
Modified Bank # ___ (Note changes or attach parent) 
New x 

Question History: 	 Last NRC Exam 
(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 
failure to provide the information will necessitate a detailed review of every question.) 

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

10 CFR Part 55 Content: 	 55.41 
55.43 (4) 

Comments: 



Question #99 

Question contains sensitive information - not for public disclosure. 



Question #100 

The Plant has experienced an emergency radiological event with the following conditions \ 
timelil1e: 

Time 	 Condition 

• 0800: 	 General Emergency (GE) declared. 
• 	 0815: Part 1 Notification sent with the following Protective Action 

Recommendations (ERPAs) circled: 1,2,3,4,5 

• 	 0900: GE still is still in effect however, environmental conditions now 
dictate ERPAs 3,4,5,6,7 warrant evacuation. 

Which one of the following correctly lists the latest time a new Part 1 Notification is required to 
be transmitted by and the ERPAs that should be circled? 

Latest time 	 ERPAs 

A. 0915 	 3,4,5,6,7 

B. 0915 	 1,2,3,4,5,6,7 

C. 0930 	 3,4,5,6,7 

D. 0930 	 1,2,3,4,5,6,7 



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

Examination Outline Cross-Reference: 	 Level SRO 
Tier# 3 
Group # 
KIA # G 2.4.44 
Importance Rating 4.4 

Emergency Procedures/Plan: Know/edge of emergency plan protective action 
recommendations. 

Proposed Question: 100 

The Plant has experienced an emergency radiological event with the following conditions \ 
timeline: 

Time 	 Condition 

• 0800: 	 General Emergency (GE) declared. 
• 	 0815: Part 1 Notification sent with the following Protective Action 

Recommendations (ERPAs) circled: 1,2,3,4,5 

• 	 0900: GE still is still in effect however, environmental conditions now 
dictate ERPAs 3,4,5,6,7 warrant evacuation. 

Which one of the following correctly lists the latest time a new Part 1 Notification is required to 
be transmitted by and the ERPAs that should be circled? 

Latest time 	 ERPAs 

A. 0915 	 3,4,5,6,7 

B. 0915 	 1,2,3,4,5,6,7 

C. 0930 	 3,4,5,6,7 

D. 0930 	 1,2,3,4,5,6,7 

Proposed Answer: B, 0915, 1,2,3,4,5,6,7 



Explanation: From EAP-1.1: Part 1 Notifications are required to be updated every 30 minutes 
unless: reclassification of EAL, initial PARs or a PAR changes occur. If PARs change, an 
updated Part 1 is required to be transmitted within 15 minutes. From EAP-4: Do not delete 
ERPAs from a PAR that previously recommended the ERPA for evacuation or sheltering unless 
an error was made and recognized prior to the County taking action to implement the PAR. 

A. incorrect- see above 
B. correct- see above 
C. incorrect- see above 
D. incorrect- see above 

Technical Reference(s): _EAP-1.1, EAP-4 _ 

Proposed references to be provided to applicants during examination: none 

Learning Objective: 	 ___ (As available) 

Question Source: 	 Bank # 
Mod ified Bank # ___ (Note changes or attach parent) 
New x 

Question History: Last NRC Exam 

(Optional: Questions validated at the facility since 10195 will generally undergo less rigorous review by the NRC; 

failure to provide the information will necessitate a detailed review of every question.) 


Question Cognitive Level: 	 Memory or Fundamental Knowledge 
Comprehension or Analysis 

10 CFR Part 55 Content: 	 55.41 
55.43 (5) 

Comments: 


