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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 1 B 

QuestionBank # KA system KA_number 
1801 SYS003 A1.02 

. .A desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RCPS controls 
including: (CFR: 41.5/ 45.5)DRCP pump and motor bearing temperatures ......................... . 

Given the following plant conditions: 

- Unit 2 is at 20% RTP. 

- NC Pump 2A Lower Bearing Temperature is currently 190°F and has been 
increasing for the last six hours (at a rate of approximately 5°F/hr). 

Which ONE (1) of the following is the minimum NCP Lower Bearing Temperature 
requiring NCP TRIP AND where this indication can be monitored? 

A. 235°F 
OAC AND Main Control Board 

B. 225°F 
OAC AND Main Control Board 

C. 235°F 
OAC ONLY 

D. 225°F 
OAC ONLY 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 1 B 

General Discussion 
Maximum NCP lower bearing temperature is 225 deg. NCP lower bearing temperature can be monitoring from both the OAC and via gages 
located in the control room on MC-5 

KA is matched because in order to answer the question the candidate must know where the parameter (RCP pump bearing temp) can be 
monitored (ability to monitor), and recall the design maximum temperature and recognize at what point this limit will be exceeded and at which 
the pump controls would have to be operated to trip the pump.(to prevent exceeded the design maximum temperature) 

Answer A Discussion 
Incorrect: First part is incorrect but plausible because 235°F is the limit for # I Seal Outlet temperature. Second part is correct, NCP lower 
bearing temperature can be monitoring from both the OAC and via gages located in the control room on MC-5 

Answer B Discussion 
CORRECT: 225 deg is the maximum design NCP lower bearing temperature and should this temperature be reached, a pump trip is required. 
This parameter can be monitoring on both the OAC and on MCB MC-5 

Answer C Discussion 

Incorrect. First part is incorrect but plausible because 235°F is the limit for # 1 Seal Outlet temperature. Second part is plausible if the applicant 
does not recall that temperatures can be monitored on gages on MC-5. 

Answer D Discussion 
Incorrect: First part of the distracter is correct. Second part is plausible if the applicant does not recall that temperatures can be monitored on 
gages on MC-5. 

Job Level Cognitive Level QuestionType 
RO 

f] Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Memory NEW 

Development References 
Lesson Plan OP-MC-PS-NCP Reactor Coolant Pump 
and Motor Rev. 25, Pg 43 

Learning Objective: OP-MC-PS-NCP Obj. 15 

QuestionBank # IKA system IKA number I 
1801lSYS003 IA1.02 I 

KA desc 

Question Source 

Student References Provided 

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RCPS controls 
including: (CFR: 41.5/ 45.5)DRCP pump and motor bearing temperatures ......................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 1 References: 

OBJECTIVES 

N N L L L 
L L P P 0 

OBJECTIVE 0 0 R S R 
R 0 0 

8 Describe the controls and any interlocks associated with the X X X X X 
Reactor Coolant Pump and Motor. 

9 Given a parameter associated with the Reactor Coolant Pumps or X X X 
Motors describe the indications for that parameter. 

10 Given a limit and/or precaution associated with an operating X X X 
procedure, discuss its basis and applicability. 

11 Explain the reason for closing the NC Pump Seal Return valves X X X X 
when NCS pressure is below 100 psi. 

12 Concerning the NC Pump seals: X X X X X 

• Describe the general design of the NC Pump Seals. 

( • Discuss the purpose of seal injection. 

• Discuss the flowpaths, flowrates and differential pressures 
associated with each seal. 

• Discuss the purpose of the seal injection throttle valves. 

• Discuss the purpose of the standpipes and the operation of the 
standpipe (draining and filling). 

13 Describe the operation for adjusting NC Pump seal controlled X X X X 
leakage. 

14 Concerning NC Pump Vibration Monitoring System: 

• State the purpose of the system. X X 

• Discuss the operation of the system. X X X 

15 State the parameters and setpoints which would require an NC X X X 
Pump to be stopped. 

Question 1 References: 

OBJECTIVES 

N N L L L 
L L P P 0 

OBJECTIVE 0 0 R S R 
R 0 0 

8 Describe the controls and any interlocks associated with the X X X X X 
Reactor Coolant Pump and Motor. 
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standpipe (draining and filling). 

13 Describe the operation for adjusting NC Pump seal controlled X X X X 
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15 State the parameters and setpoints which would require an NC X X X 
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WHEN reactor power greater than 25%, starting an NC Pump is prohibited. 

BASIS: The concern here is a power excursion which could result in a 
reactor trip and possible core damage. The idle loop temperature is at Tc for the 
system and the higher the reactor power the larger the core AT. 

Objective #15 

NC Pump trip criteria are: 

* Any motor bearing temperature exceeds 195op, 

* Any motor winding temperature exceeds 311°F. 

* The lower pump bearing temperature exceeds 225 of. 

* The motor frame vibration exceeds 5 mils. 
* The pump shaft vibration exceeds 20 mils. 
* The motor shaft vibration exceeds 20 mils. 
* The flywheel vibration exceeds 20 mils. 
* The flywheel axial vibration exceeds 20 mils. 
* High or Low oil level alarm with an adverse trend in either the upper or lower 

motor oil reservoirs. 
* No.1 seal outlet temperature exceeds 235 of. 

* ICCM indicates NC System is nearing saturation conditions (loss of subcooling). 

* The No.1 Seal AP is less than 200 PSL 

BASIS: Stopping a pump when any of these parameters is exceeded should 
reduce the possibility of any further degradation of the pump or motor. 

AP/l/A/5500/008 (Reactor Coolant Pump Malfunctions) provides guidance for No.1 sealleakoff 

concerns. 

BASIS: The AP provides the operator with guidance for responding to NCP 
malfunctions. 

Starting an NC Pump supplied from the same Auxiliary Transformer through which a D/G is paralleled to 

the system may result in tripping the D/G breaker. The D/G should be shutdown or the NC Pump 

transferred to the alternate Auxiliary Transformer before starting. 
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WHEN reactor power greater than 25%, starting an NC Pump is prohibited. 

BASIS: The concern here is a power excursion which could result in a 
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BASIS: Due to large power drawn by the NCP, the DIG breaker may trip upon NCP start if the pump is 

started on the Auxiliary Transformer where the DIG is paralleled to that related 4160V bus. ( 
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BASIS: Due to large power drawn by the NCP, the DIG breaker may trip upon NCP start if the pump is 

started on the Auxiliary Transformer where the DIG is paralleled to that related 4160V bus. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 2 c 

QuestionBank # KA system KA_number 
( 1802 SYS003 A3.01 

((A desc 
Ability to monitor automatic operation of the RCPS, including: (CFR: 41.7 I 45.5)OSeal injection flow .............................................. . 

Given the following INITIAL conditions on Unit 1: 

• Unit is operating at 100% RTP with all control systems in AUTO 
• Charging Header Flow - 100 GPM 
• Total Seal flow to NCPs - 30 GPM 

The following occurs: 

• 1NV-241 (U1 Seal Water Inj Flow Control) fails CLOSED 
• Operators have performed the immediate actions of AP-12 (Loss of Letdown, 

Charging Or Seal Injection). 

Assuming NO FURTHER OPERATOR ACTIONS, TOTAL seal injection flow 
15 minutes after the failure will be __ 

A. 0 GPM 

B. 30 GPM 

C. 35 GPM 

D. 50 GPM 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 2 c 

.:jeneral Discussion 
The failure of lNV-241 would isolate the normal charging flowpath resulting in all of the charging flow being diverted to the NCP seals. 
Immediate actions of AP-12 would have the operators isolate letdown. Ifno further actions are taken by the crew, PZR level would then begin 
to increase due to the loss of letdown and the PZR level master would reduce charging attempting to bring PZR level back to program. The level 
master would continue to reduce total charging flow until a flow rate of35 GPM is reached at which point the minimum setting oflevel master 
would be reached The PZR level master is set via a potentiometer, for a min charging flow of 3 5 GPM. This is the minimum flow regardless of 
the level master demand. Due to the closure of lNV -241, all ofthe flow would be directed to the seals and the total charging flow is sensed 
upstream of lNV-241so regardless of the seal injection individual flow control valve positions, charging flow would end up at 35 GPM. 

KA is matched because the candidate is required to understand the expected charging flow (seal injection) automatic response to a given 
transient and indicate what he would be seeing on the control board indications. (Monitor) 

This is a higher cog question because the candidate given an initiating transient must predict the plant response and the resulting effect on the 
PZR level control system. 

Answer A Discussion 
Plausible: If the candidate correctly realizes that charging flow will go to minimum but does not understand that charging flow is limited to a 
minimum flow of35 GPM. 

Answer B Discussion 
Plausible: because if the candidate does not recall that letdown would be isolated in AP-12 this would be correct. 

Answer C Discussion 

ICORRECT: See explanation above 

Answer D Discussion 
Having flow go up is plausible if the applicant fails to realize that Letdown would be isolated per the immediate actions of AP-12. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Technical Reference(s): OP-MC-PS-ILE, Rev. 18 page 
17 
Learning Objective: OP-MC-PS-ILE, Obj. 7 

QuestionBank # KA system KA number 
1802SYS003 A3.01 

KA desc 
Ability to monitor automatic operation of the RCPS, including: (CFR: 41.7/45.5)0 Seal injection flow .............................................. . 

401-9 Comments: 
003A301 
Swap B with C so values are increasing 
D: Why would flow go up given this failure and these conditions? 
RF A 10108/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
Having flow go up is plausible ifthe applicant fails to realize 
that Letdown would be isolated per the immediate actions of AP-
12. This statement added to the distracter 'D' discussion. 
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Question 2 References: 

From Lesson Plan OP-MC-PS-ILE page 17: 

Objective #6 

Integral means that the longer the input error signal exists, the larger the demand 
for control response. If actual level deviates from program level for a substantial 
amount of time, a significant demand for control response will develop. Once 
level has returned to program, this demand will slowly decrease causing level to 
overshoot or undershoot program setpoint depending on the direction of the 
initial level deviation. 

To clear this integral signal, the controller must be placed in manual, positioned 
to the desired output for actual conditions and then placed back in auto. 

0.0.1. PZR Level Master MAN-AUTO Station 

This station allows the input error signal to vary the controller output in the 
automatic mode, or allows manual control of controller output. The output is sent 
to the NV-238 and Positive Displacement (PD) Pump MAN-AUTO stations. 

Objective #7 

A potentiometer is provided on the controller to set a minimum limit on charging flow to 
ensure seal injection flow is maintained. The setting of 0 -10 turns corresponds to 0 -
200 gpm. The normal setting is 1.75 turns or 35 gpm. This function is bypassed 
when either the PZR Level Master OR the controller for NV-238is placed in 
manual. This pot is set up per OP/1 (2)/Al62001001A (Chemical and Volume Control 
System Letdown) Enc. 4.1. 

Objective #8 

When in MANUAL, the output of the controller sets a fixed position for NV-238 or 
a fixed speed for the PD Pump. Increasing the output causes NV-238 to open or 
PD Pump speed to increase. Decreasing the output causes NV-238 to close or PO 
Pump speed to decrease. (NV238 and/or PD Pump speed in Auto) 

Objective #4 

0.0.2. NV-238 MAN-AUTO Station 

This station is used to control the position of NV-238. In AUTO, it compares the 
output of the Level Master to actual charging flow to position valve for needed 
charging flow. In MAN, open/close push-buttons are used to position the valve. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 3 

QuestionBank # KA system KA number 
1803 SYS004 KS.49 

.~ desc 
Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.S/4S.7)OPurpose and method of 
hydrogen removal from RCS before opening system: explosion hazard, nitrogen purge .................... . 

Given the following conditions on Unit 1 : 

• Unit is in Mode 5 
• Preparations for refueling are in progress 
• The crew is preparing to perform a Nitrogen purge of the VCT 

Nitrogen is aligned to the VCT from (1) 
The purpose for performing this evolution is to (2) 

A. (1) Bulk Nitrogen 
(2) Remove air and non- condensable gases from the NC System in 

preparation for taking the plant solid. 

B. (1) Bulk Nitrogen 
(2) Remove Dissolved Hydrogen from the NC System to prevent formation of 

an explosive Hydrogen / Oxygen mixture. 

C. (1) Shutdown Waste Gas Decay Tank B 
(2) Remove air and non- condensable gases from the NC System in 

preparation for taking the plant solid. 

D. (1) Shutdown Waste Gas Decay Tank B 
(2) Remove Dissolved Hydrogen from the NC System to prevent formation of 

an explosive Hydrogen / Oxygen mixture. 

Thursday, October 15,2009 Pal!e 5 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 3 D 

QuestionBank # KA system KA number 
1803 SYS004 K5.49 

.~ desc 
Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.5/45.7)OPurpose and method of 
hydrogen removal from RCS before opening system: explosion hazard, nitrogen purge .................... . 

Given the following conditions on Unit 1: 

• Unit is in Mode 5 
• Preparations for refueling are in progress 
• The crew is preparing to perform a Nitrogen purge of the VCT 

Nitrogen is aligned to the VCT from (1) 
The purpose for performing this evolution is to (2) 

A. (1) Bulk Nitrogen 
(2) Remove air and non- condensable gases from the NC System in 

preparation for taking the plant solid. 

B. (1) Bulk Nitrogen 

C. 

(2) Remove Dissolved Hydrogen from the NC System to prevent formation of 
an explosive Hydrogen / Oxygen mixture. 

(1) Shutdown Waste Gas Decay Tank B 
(2) Remove air and non- condensable gases from the NC System in 

preparation for taking the plant solid. 

D. (1) Shutdown Waste Gas Decay Tank B 
(2) Remove Dissolved Hydrogen from the NC System to prevent formation of 

an explosive Hydrogen / Oxygen mixture. 

Thursday, October 15,2009 Pa!!e 5 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 3 D 

General Discussion 
The VCT is normally aligned to bulk H2 in order to maintain a minimal concentration for 02 scavenging in the NC system. In order to perform a 
degas of the RCS, Radwaste will align the 'B' Shutdown Waste Gas Decay Tank to the VCT in order to provide a Nitrogen overpressure. The 
PZR S1m space sample is then aligned to the WG compressor which is also aligned to the 'B' SWGDT. The alignment is maintained until the 
Hydrogen concentration in the VCT is less than 4 % and the NCS hydrogen is less than 5cc/kg. 

KA is matched because must understand the method ofH2 removal from the RCS during degas. The operational implication would be alternate 
alignment required to be performed associated with the WG system, SWGDT B alignment to the VCT (CVCS). The candidate must also 
understand the operational implication of performing this alignment (To prevent an explosive mixture from being created in the NC system). 

Answer A Discussion 
Plausible: (l)During degas, the NCDT and the PRT are aligned to bulk Nitrogen, it would be reasonable to believe that the VCT would be 
aligned there as well. (2) ) This is also part of the degas evolution but is not accomplished by Nitrogen alignment. 

Answer B Discussion 
[Plausible: (1) As explained above, Answer (2) is correct. 

Answer C Discussion 

Plausible: Answer (1) is correct. 
(2) Is plausible as this is also part of the degas evolution but not accomplished by Nitrogen alignment. 

Answer D Discussion 

[CORRECT. 

Job Level Cognitive Level QuestionType 

RO 

1 Developed 

M OPT Approved 

~ OPS Approved 

D NRC Approved 

Memory NEW 

Development References 
Technical Reference(s): OP-MC-WE-WG Rev 11 Pg. 
27 

Learning Objective: OP-MC-WE-WG Obj. 2 

QuestionBank # IKA system IKA number I 
18031SYS004 IK5.49 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.5/45.7) o Purpose and method of 
hydrogen removal from RCS before opening system: explosion hazard, nitrogen purge .................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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General Discussion 
The VCT is normally aligned to bulk H2 in order to maintain a minimal concentration for 02 scavenging in the NC system. In order to perform a 
degas of the RCS, Radwaste will align the 'B' Shutdown Waste Gas Decay Tank to the VCT in order to provide a Nitrogen overpressure. The 
PZR Stm space sample is then aligned to the WG compressor which is also aligned to the 'B' SWGDT. The alignment is maintained until the 
Hydrogen concentration in the VCT is less than 4 % and the NCS hydrogen is less than 5cC/kg. 

KA is matched because must understand the method of H2 removal from the RCS during degas. The operational implication would be alternate 
alignment required to be performed associated with the WG system, SWGDT B alignment to the VCT (CVCS). The candidate must also 
understand the operational implication of performing this alignment (To prevent an explosive mixture from being created in the NC system). 

Answer A Discussion 
Plausible: (I)During degas, the NCDT and the PRT are aligned to bulk Nitrogen, it would be reasonable to believe that the VCT would be 
aligned there as well. (2) ) This is also part of the degas evolution but is not accomplished by Nitrogen alignment. 

Answer B Discussion 
Plausible: (I) As explained above, Answer (2) is correct. 

Answer C Discussion 

Plausible: Answer (1) is correct. 
(2) Is plausible as this is also part of the degas evolution but not accomplished by Nitrogen alignment. 

Answer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType 

RO 

Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Memory 

I 

NEW 

Development References 
Technical Reference(s): OP-MC-WE-WG Rev II Pg. 
27 

Learning Objective: OP-MC-WE-WG Obj. 2 

QuestionBank # IKA system IKA_number I 
18031SYS004 iK5.49 

KA desc 

Question Source 

Student References Provided 

Knowledge of the operational implications of the following concepts as they apply to the CVCS: (CFR: 41.5/45.7)OPurpose and method of 
hydrogen removal from RCS before opening system: explosion hazard, nitrogen purge .................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 3 References: 

From Lesson Plan OP-MC-WE-WG page 27: 

Shutdown Operation 

Objective #2 

(See Drawing 7.5) 

Shutdown operation of WG may vary from outage to outage. Operations should follow 
the shutdown script to ensure proper operation and adherence to the outage schedule. 
The following is a generic description of WG alignment during a unit shutdown. 

Prior to reactor shutdown, we isolate the continuous purge from the VCT of both units, 
then place Shutdown Tank "8" in service (i.e. WG header to compressor, to SID tank, to 
recombiner). Closer to the shutdown we isolate H2 overpressure to the VCT and align 
Shutdown Tank "8" to provide a N2 overpressure. When directed by the outage script, 
we start VCT N2 purge (this removes H2 in the VCT and begins dropping H2 in the NC 
system). When the reactor is subcritical, we start the more rapid phase of degas. 

The gas flow from Shutdown Tank "B" splits - some flows to the VCT, and the 
rest is routed to the recombiner, then back to the compressor suction. This 
continues until the hydrogen concentration in the VCT is lowered to specifications (< 
4%). 

System flowpaths are similar to that for normal operation except that flow is 
through Shutdown Tank B. 

Prior to reactor startup, the nitrogen is removed and hydrogen is added through similar 
flowpaths. The nitrogen removed from the system is stored in Shutdown Tank "8" and 
may be reused once or twice before recharging with fresh nitrogen. 

Waste Gas Discharge 

Objective #2 

Releases of radioactive gases to the environment is covered in more detail in Lesson 
Plan WE-RGR, Radiological Gaseous Releases. 

Waste gas tanks are in two banks. One bank can be isolated for discharge while one 
bank remains in service. Discharge gas flows through 1WG160, Waste Gas 
Discharge Flow Controller, then through OEMF50 to the Unit Vent. (See Drawing 
7.4) 

Due to system arrangement we are unable to release a tank to the environment while 
the system is in recirc on the shutdown tank. (See Drawing 7.5) 
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From OP/1/A16100/SD·10 Enclosure 4.1: 

Endosure 4.1 

NC System, PRT and NCDT Degas 

1. Limits and Precautions 

OP/I/Al6100/SD-lO 
Page 1 of 17 

1.1 The VCT. NCDT and PRT Gas Space Hydrogen concentrations must be less than 4% for 
degas to be complete. 

1.2 The NC System Dissolved Hydrogen concentration must be less than 5 cclkg for degas 
to be complete. 

1.3 Due to the Unit 1 piping alTangement. the NC Pump sealleakoff' drain line serves as a 
surge volume for the NCDT. A change in NCDT pressure will cause a change in NCDT 
level. During high level. high pressure operation (degas). dropping pl'e8sure vvithout 
adjusting level could result in exceeding 100% level and introducing water into the 
suction of the Waste Gas C~mpressors. 

2. Initial Conditions 

2.1 RMWST is inservice with sufficient water level to supply Auxiliary Building 
components. 

2.2 Nitrogen (N2) is available to 100 psig header per OP/O/B/6450/008 (Nitrogen System). 

2.3 Two backup bottles of nitrogen al'e available to support NCDT degas activities, 

2.4 Component Cooling System (KC) is available per OP/lfAl6400/005 (Component 
Cooling Water System). 

2.5 Chemistry has requested that Degas activities COlllmence. 

3. Procl"durl" 

o 3.1 Evaluate aU outstanding R&Rs that may impact performance of this procedure. 

o 3.2 Monitor for abnormal indications on EMF-41 (Trip 1 or 2) throughout Degas evolutions. 

3.3 IF ally abnormal indications on EMF-41. notify Radwaste Chemistry and RP Shift. 

------~~~--~--_/--­
Person Notified (Radwaste) Date Time 

/ --------------
Person Notified (RP Shift) Date Time 

Unit 1 

( 

From OP/1/Al6100/SD-10 Enclosure 4.1: 

Enclosure 4.1 

NC System, PRT and NCDT Degas 
OP!liA/6100iSD-I0 
Page 1 of 17 

1. Limits and Precautions 

1.1 The VCT. NCDT and PRT Gas Space Hydrogen concentrations must be le~s than 40,0 for 
degas to be complete. 
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to be complete. 

1.3 Due to the Unit 1 piping amlllgement. the NC Pmnp sealleakoff drain line "en;es as a 
surge volmlle for the NCDT. A change in NCDT preSSlU'e wiII cause a change in NCDT 
level. During high level. high pressure operation (degas). dropping pressure without 
adjusting level could result:in exceeding 100% le,-ei and introducing water into the 
suction of the VlT3ste Gas Compressors. 

2. Initial Conditions 

2.1 

2.2 

2.3 

2.4 

RM\VST is inselTice with sufficient water level to supply Au:'{iliary Building 
components. 

Nitrogen (N2) is available to 100 psig header per OP/OiB/6450/008 (Nitrogen System). 

Two backup bottles of nitrogen are available to snppol1 NCDT degas activities. 

Component Cooling System eKC) is available per OP.!liAi6400/005 (Component 
Cooling VlTater System). 

2.5 Chemistry ha& requested that Degas activities commence. 

3. Procedure 

03.1 

03.2 

3.3 

Evaluate all outstanding R&Rs that may impact performance of this procedure. 

Ivfonitor for abnormal indications on EMF-41 (Trip 1 or 2) througholU Degas ewlutions. 

IF any abnonual indications on BvlF-41. notify Radwaste Chemistry and RP Shift. 

./ -----:::c------ ----
Person Notified (Radwaste) Date Time 

i 
-----=--c-----,-.,.-,-- ----
Person Notified (RP Shift) Date Time 

Unit 1 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 4 c 

QuestionBank # KA_system KA number 
1804 SYS005 2.4.50 

SYS005 GENERIC 0 Ability to verify system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10 / 43.5 / 
45.3) 

Given the following INITIAL conditions on Unit 1: 

• L TOP is in service 
• Tave = 175°F 
• Train B NO is in seNice 

The following occurs: 

• Annunciator 1AO-6 012 (PORV NC-32B Actuated) is in alarm 
• 1 NC-32B (PZR PORV) indicates OPEN 
• Loop "C" NARROW Range Pressure is reading 370 PSIG 
• Loop "0" WIDE Range Pressure is reading 380 PSIG 

The controlling channel for 1NC-32B is (1) ,and based on the conditions above, the 
operator would be required to (2) 

A. (1) Loop "C" Narrow Range Pressure 
(2) Ensure 1 NC- 32B closes when NC pressure is reduced below setpoint 

B. (1) Loop "0" Wide Range Pressure 
(2) Ensure 1NC- 32B closes when NC pressure is reduced below setpoint 

C. (1) Loop "C" Narrow Range Pressure 
(2) Close or isolate 1 NC-32B 

O. (1) Loop "0" Wide Range Pressure 
(2) Close or isolate 1 NC-32B 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 4 c 

QuestionBank # KA system KA number 
1804 SYS005 2.4.50 

.~ desc 
SYS005 GENERIC o Ability to verifY system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10/43.5/ 
45.3) 

Given the following INITIAL conditions on Unit 1: 

• LTOP is in service 
• Tave = 175°F 
• Train B NO is in service 

The following occurs: 

• Annunciator 1AO-6 012 (PORV NC-32B Actuated) is in alarm 
• 1 NC-32B (PZR PORV) indicates OPEN 
• Loop "C" NARROW Range Pressure is read ing 370 PSI G 
• Loop "0" WIDE Range Pressure is reading 380 PSIG 

The controlling channel for 1NC-32B is (1) ,and based on the conditions above, the 
operator would be required to (2) 

A. (1) Loop "C" Narrow Range Pressure 
(2) Ensure 1 NC- 32B closes when NC pressure is reduced below setpoint 

B. (1) Loop "0" Wide Range Pressure 
(2) Ensure 1 NC- 32B closes when NC pressure is reduced below setpoint 

C. (1) Loop "C" Narrow Range Pressure 
(2) Close or isolate 1 NC-32B 

O. (1) Loop "0" Wide Range Pressure 
(2) Close or isolate 1 NC-32B 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 4 c 

General Discussion 
Per procedure, RHR cannot be placed in service until RCS temperature is 250 Deg or less. Cold overpressure protection is required at this 
reduced temperature and is provided by PZR PORV NC-32B and NC-34A which are placed in L TOP mode at less than 320 Deg RCS 
temperature. The pressure channels which provide input to actuate these PORV's are 0-600 psig NR pressure instruments which are placed in 
service with RCS pressure below 1000 psig. The lift setpoint for these valves in LTOP mode is 385 PSIG and the input to NC-32B is from Loop 
'C' NR pressure transmitter (NCPT5142). The WR pressure transmitters are in service providing indication but provide no control actions. 

KA is matched because of the low temperature requirement in order to place ND in service L TOP operation is an integral part of RHR operation 
in providing low temperature overpressure protection. In the -given situation the candidate is presented with a situation where a relief valve has 
actuated (alarm generated) and then failed to reclose below setpoint. The candidate much then understand how to verify alarm setpoint (correct 
channel) and operate controls to isolate the PORV which should now be closed. 

This is a high cog question because evaluate a given set of plant conditions, determine a miss operation of a component and then decide on a 
action to mitigate the consequences. 

Answer A Discussion 
Plausible: Answer 1 is correct, answer 2 is plausible because the given WR pressure is within the range where a LTOP PORV actuation would 
be expected to occur but is not an input to the controlling circuit. 

Answer B Discussion 
Plausible: If the candidate believes the WR pressure inputs LTOP. Setpoint is plausible as described above. 

Answer C Discussion 

[CORRECT 

Answer D Discussion 
Plausible: Answer one is plausible as described above and answer 2 is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s):Lesson Plan OP-MC-PS-NC, 
Reactor Coolant System, Rev. 32, page 35 
Lesson Plan OP-MC-PS-IPE, Pressurizer Pressure 
Control page 27 and 29 

QuestionBank # IKA system I KA_number I 
18041SYS005 12.4.50 1 

KA desc 

Question Source 

Student References Provided 

SYS005 GENERIC o Ability to verify system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10/43.51 
45.3) 

401-9 Comments: 401-9 Comments RESPONSE 
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General Discussion 
Per procedure, RHR cannot be placed in service until RCS temperature is 250 Deg or less. Cold overpressure protection is required at this 
reduced temperature and is provided by PZR PORV NC-32B and NC-34A which are placed in LTOP mode at less than 320 Deg RCS 
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'C' NR pressure transmitter (NCPT5142). The WR pressure transmitters are in service providing indication but provide no control actions. 

KA is matched because of the low temperature requirement in order to place ND in service L TOP operation is an integral part of RHR operation 
in providing low temperature overpressure protection. In the given situation the candidate is presented with a situation where a relief valve has 
actuated (alarm generated) and then failed to reclose below setpoint. The candidate much then understand how to verify alarm setpoint (correct 
channel) and operate controls to isolate the PORV which should now be closed. 

This is a high cog question because evaluate a given set of plant conditions, determine a miss operation of a component and then decide on a 
action to mitigate the consequences. 

Answer A Discussion 
Plausible: Answer 1 is correct, answer 2 is plausible because the given WR pressure is within the range where a LTOP PORV actuation would 
be expected to occur but is not an input to the controlling circuit. 

Answer B Discussion 
Plausible: If the candidate believes the WR pressure inputs LTOP. Setpoint is plausible as described above. 

Answer C Discussion 

ICORRECT 

Answer D Discussion 
Plausible: Answer one is plausible as described above and answer 2 is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 
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KA desc 

Question Source 

Student References Provided 
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Question 4 References: 

From Lesson Plan OP-MC-PS-NC page 35: 

There are four Pzr pressure channels which have meter indication on 1(2)MC10. These channels 

provide 2 out of 4 logic for the high pressure (2385 psig) and low pressure (1945 psig) reactor trips. 

These channels provide the 2 out of 4 logic for the low pressure Safety Injection (1845 psig). Channels 

1,2 and 3 provide the 2 out of 3 logic for Pll (1955 psig). One of the channels can be selected for 

recording. Channels 1 or 3 can be selected for Pzr Pressure Control. 

The Pressurizer Pressure Control and Level Control are covered in more detail in lesson plans OP-MC-PS­

IPE and OP-MC-PS-ILE. 

2.7 Pressurizer Power Operated Relief Valves 

Objective # 13 

Each unit has three pressurizer power operated relief valves (PORVs): NC32B, 34A and 36B. The 

purpose of these valves is to limit pressure for large power mismatches, prevent high pressure reactor 

trip and minimize undesirable opening of code safety valves. Each PORV has its own block valve which 

can be operated from the main control board section 1(2)MC10. Each PORV block valve is equipped 

with a 3-position control switch: "Override - CLSD - OPEN". The block valves switches are interlocked 

such that only the first valve placed in the "CLSD" position will close. In order to close the other block 

valves, their switches must be place in the "Override'" position. 

Objective # 14 

In automatic, the pressurizer PORVs are controlled by the pressure master. The pressure master has 

compensating circuitry which can compensate for rapid pressure increases or longer intervals where 

pressure remains above or below setpoint for longer periods of time. This compensating ability can 

modify the PORV lift setpoint however, 2335 psig is the generally accepted lift setpoint for the PORVs. 

These valves are pneumatically operated and receive their normal motive force from the Instrument Air 

System. A backup source comes from A and B Cold Leg Accumulators (CLA) in the form of N2 gas 

through NI430A or NI431B respectively. These valves can be manually opened by their control switches 

on main control board section 1(2)MCll or they will be automatically opened when "low temperature 

overpressure protection" (LTOP) is in effect. LTOP provides a 380 psig lift setpoint to NC34Aand NC32B 

when NCS temperature is less than 3200 F and "low press" is selected on the key switch. The NC NR 

pressure transmitters must also be manually placed in service when NC pressure is less than 600 psig for 

this protection circuit to be operational. NC32B and NC36B are supplied from CLA "B" via NI431B and 

NC34A is supplied from CLA "A" via N1430A. Annunciator alarms on 1(2)AD6 alert the operator that the 

N2 from the CLA to NC32B and 34A has been enabled. During normal operation the N2 backup from the 

CLA is not normally selected. The CLAs have a minimum pressure required by Tech Specs therefore 

possible leakage or operation of the PORVs could allow the N2 pressure to fall below the Tech Spec 

requirement. Thus the N2 is only enabled when the operating mode does not have a CLA Tech Spec 

pressure requirement. 
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From Lesson Plan OP-MC-PS-IPE pages 27 and 29: 

A "Pressurizer Spray Emergency Close" switch has been added to the Main Control Board. 
These switches operate in parallel with the existing SSF controls. Selecting "Close" will 
energize solenoid valves which will isolate operating air to the valves. 

The spray valves have bypass flow. Manual valves in parallel with the spray valves are throttled 
to provide approximately 0.5 gpm bypass flow. This prevents thermal shock to the spray line 
and provides for mixing between the NCS and the Pzr. The spray lines are equipped with low 
temperature alarms to provide indication of low bypass flow. During boration or dilution events, 
PZR Heaters should be placed in MANUAL and energized. This will result in pressure trying to 
increase, with resultant spray flow. Doing this will allow faster mixing of the NCS and the Pzr to 
maintain a closer boron concentration. 

Operation (opening) of the Spray Valves can be overridden from the SSF by selecting "CLOSE" 
on the SSF Control Panel. This capability is in effect when 1 EMXA-4 is swapped to its alternate 
supply (SMXG). 

2.7 PORVs 
2.7.1 PORV Operation 

On an 'OPEN' signal, a solenoid actuates to align air to operate the PORVs. Normally the 
operating air is supplied from VI. Refer to Drawing 7.7, PORV N2 Backup. All three PORV's are 
provided with back-up N2 from the Cold Leg Accumulators, to be used if VI is lost. NC-32 & 36 
get N2 from CLA 'B' via NI-431, and NC-34 from CLA 'A' via NI-430. The N2 regulator is set 
slightly less than VI press to allow VI as first choice supplier. Any time 'Low Press Mode' is 

selected, NI-430 &431 will automatically open provided NC temperature < 320°F. NI-430 & 431 
can be manually opened anytime with control board switch. 

2.7.2 PORV Control 

I Objective #5 I 
Refer to Drawing 7.8, P.O. Relief Valve Control. The three PORVs each have two 'OPEN­
AUTO-CLOSE' control switches, one on the MCB and one on the Aux Shutdown Panel (ASP). 
The control switch desired for control is selected via the 'C/R-STATUS-LOCAL' switch on the 
ASP. When in 'AUTO', the PORV will open provided the interlock pressure is above 2185 psig 
and the control pressure is above 2335 psig (81.2% Press. Master output for NC34) and will 
reclose when control pressure is 2315 psig. 

I Objective #6 I 
Annunciators alert the Operator whenever pressure is less than the interlock setpoint of 2185 
psig. Manual operation of the PORVs is provided via the "OPEN" & "CLOSE" position of the 
control switches selected for control. When 'OPEN" is selected, the Low Pressure Interlock 
(2185 psig) is not in effect. Two of the PORVs have low temperature-overpressure protection, 
NC34 (TR "A") and NC32 (TR "B"). Both have 
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2.7 PORVs 
2.7.1 PORV Operation 
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2.7.2 PORV Control 

I Objective #5 I 
Refer to Drawing 7.8, P.O. Relief Valve Control. The three PORVs each have two 'OPEN­
AUTO-CLOSE' control switches, one on the MCB and one on the Aux Shutdown Panel (ASP). 
The control switch desired for control is selected via the 'C/R-STATUS-LOCAL' switch on the 
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and the control pressure is above 2335 psig (81.2% Press. Master output for NC34) and will 
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I Objective #6 I 
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psig. Manual operation of the PORVs is provided via the "OPEN" & "CLOSE" position of the 
control switches selected for control. When 'OPEN" is selected, the Low Pressure Interlock 
(2185 psig) is not in effect. Two of the PORVs have low temperature-overpressure protection, 

( NC34 (TR "A") and NC32 (TR "B"). Both have 



control circuitry like the one shown for NC32 on Drawing 7.8, P.O. Relief Valve Control. When 
NC temperature gets less than 320°F, a train related bistable, (Loop D WR Th for TR "A" and 
Loop C WR Tc for TR "B"). 

One is it annunciates to alert the Operator to select the low pressure mode of operation on the 
MCB keylock switch. The other is it satisfies the temperature permissive part of the low 
pressure mode OPEN circuitry. With the PORV selector switch in "AUTO" ( at either the MCB 

or ASP), and "Low Pressure" mode selected, and temperature less than 320°F, then the PORV 
will open (along with a PORV XXX Actuated annun.) when NC pressure increases above 380 + 
2 - 2 psig. This pressure is sensed off NC Narrow Range (0-600 psig) loop "D" pressure 
transmitter NCPT5122 (TR "A") and loop "C" NCPT5142 (TR "B"), and can be read on the 
OAC. When cooling down and depressurizing the plant, the operating procedure waits until 
pressure is 325 psig before directing the Operator to select to "LOW PRESS" control. This is to 
ensure the high pressure opening bistable has reset before being selected for control. When 

NC temperature increases to greater than 320°F, an annunciator alerts the Operator to select 
the "NORM" mode of control. 

A loss of KXA or KXB will prevent automatic operation of the PORVs. Manual operation is still 
possible. The PORVs are still considered operable per Technical Specifications and no action 
is required. 

3.0 SYSTEM OPERATION 

3.1 Normal Operation 

3.1.1 Limits and Precautions 
In "LOW PRESSURE MODE" the Pzr PORVs will open on NC NR Pressure between 378-
382 psig. (OAC Point M1(2)A1365 monitors pressure for 1(2)NC-34A and M1(2)A1359 
monitors pressure for 1(2)NC-32B). 

While there is a bubble in the Pzr and Pzr Liquid Space/NCS Hot Leg LiT exceeds 150 of, 

avoid inventory changes in the NCS that could cause a Pzr insurge. This could result in 
thermal shock of the surge line and Pzr lower hemisphere. If Pzr insurge cannot be 
prevented, attempt to minimize the rate of insurge by careful manipulation of plant 
controls. 

IF an inadvertent Pzr ins urge WHEN a Pzr bubble exists, results in Pzr Liquid 
Space/Steam Space LiT of greater than 100f=, hold abnormal high level until temperatures 
equalize, then return Pzr level to normal. 

IF the temperature difference between the Pzr and the spray fluid is greater than 320°F 
[do NOT initiate spray flow to minimize temperature transients to the pzr}. Aux spray 
should not be used if letdown is lost to avoid thermal shocking spray nozzle. 

( 

control circuitry like the one shown for NC32 on Drawing 7.8, P.O. Relief Valve Control. When 

NC temperature gets less than 320°F, a train related bistable, (Loop 0 WR Th for TR "A" and 
Loop C WR Tc for TR "B"). 

One is it annunciates to alert the Operator to select the low pressure mode of operation on the 
MCB keylock switch. The other is it satisfies the temperature permissive part of the low 
pressure mode OPEN circuitry. With the PORV selector switch in "AUTO" ( at either the MCB 

or ASP), and "Low Pressure" mode selected, and temperature less than 320°F, then the PORV 
will open (along with a PORV XXX Actuated annun.) when NC pressure increases above 380 + 
2 - 2 psig. This pressure is sensed off NC Narrow Range (0-600 psig) loop "0" pressure 
transmitter NCPT5122 (TR "A") and loop "C" NCPT5142 (TR "B"), and can be read on the 
OAC. When cooling down and depressurizing the plant, the operating procedure waits until 
pressure is 325 psig before directing the Operator to select to "LOW PRESS" control. This is to 
ensure the high pressure opening bistable has reset before being selected for control. When 

NC temperature increases to greater than 320°F, an annunciator alerts the Operator to select 
the "NORM" mode of control. 

A loss of KXA or KXB will prevent automatic operation of the PORVs. Manual operation is still 
possible. The PORVs are still considered operable per Technical Specifications and no action 
is required. 

3.0 SYSTEM OPERATION 

3.1 Normal Operation 

3.1.1 Limits and Precautions 
In "LOW PRESSURE MODE" the Pzr PORVs will open on NC NR Pressure between 378-
382 psig. (OAC Point M1(2)A1365 monitors pressure for 1(2)NC-34A and M1(2)A1359 
monitors pressure for 1(2)NC-32B). 

While there is a bubble in the Pzr and Pzr Liquid Space/NCS Hot Leg Li T exceeds 150 OF, 
avoid inventory changes in the NCS that could cause a Pzr insurge. This could result in 
thermal shock of the surge line and Pzr lower hemisphere. If Pzr insurge cannot be 
prevented, attempt to minimize the rate of insurge by careful manipulation of plant 
controls. 

IF an inadvertent Pzr insurge WHEN a Pzr bubble exists, results in Pzr Liquid 

Space/Steam Space LiT of greater than 10°F, hold abnormal high level until temperatures 
equalize, then return Pzr level to normal. 

IF the temperature difference between the Pzr and the spray fluid is greater than 320°F 
[do NOT initiate spray flow to minimize temperature transients to the pzr}. Aux spray 
should not be used if letdown is lost to avoid thermal shocking spray nozzle. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 5 

QuestionBank # KA system KA_number 
1805 SYS006 K2.01 

r<A desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)OECCS pumps ................................................... . 

Given the following on Unit 2: 

• A Reactor Trip and Safety Injection have occurred due to a Small Break LOCA 
• The 2A Safety Injection (N I) pump failed to automatically start 
• Attempts to manually start the pump have been unsuccessful 

To which ONE (1) of the following locations should the NEO be dispatched to check 
the 2A NI pump breaker? 

A. 2ETA 

B. 2EMXA 

C. 2ELXA 

D. 2TA 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 5 A 

~eneral Discussion 
The 2B NI Pump is powered from Emergency Bus 2ETB. It is not powered from a Safety Related Load Center (i.e. EMXB). 

The KA is matched because the applicant is required to know the power supplies to the Safety Injections pumps. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
IIncorrect. Correct unit. However, wrong bus. 

Answer C Discussion 

Incorrect. Correct unit. However, wrong bus. 

Answer D Discussion 
Incorrect. Correct unit. However, wrong bus. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

lJestionBank # KA system 
1805SYS006 

KA desc 

Lesson Plan OP-MC-ECC-NI Objective 5 Section 2.2 

KA number 
K2.01 

Knowledge of bus power supplies to the following: (CFR: 41.7)OECCS pumps .................................................. .. 

401-9 Comments: 401-9 Comments RESPONSE 
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2009 RO NRC Retake Examination QUESTION 5 A 

..:ieneral Discussion 
The 2B NI Pump is powered from Emergency Bus 2ETB. It is not powered from a Safety Related Load Center (i.e. EMXB). 

The KA is matched because the applicant is required to know the power supplies to the Safety Injections pumps. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect. Correct unit. However, wrong bus. 

Answer C Discussion 

Incorrect. Correct unit. However, wrong bus. 

Answer D Discussion 
Incorrect. Correct unit. However, wrong bus. 
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~ OPS Approved 

D NRC Approved 
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Lesson Plan OP-MC-ECC-NI Objective 5 Section 2.2 
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Knowledge of bus power supplies to the following: (CFR: 41.7)OECCS pumps ................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 5 References: 

From Lesson Plan OP-MC-ECC-NI page 13: 

2.0 COMPONENT DESCRIPTION 

2.1 Suction Supplies 

2.1.1 Refueling Water Storage Tank (FWST) 

The FWST provides a large volume of borated water to be used during refueling, ECCS 
actuation, fill of the Cold Leg Accumulators and makeup to the spent fuel pool. The 
normal volume is 395,000 gallons with a minimum Technical Specification volume of 
372,100 gallons (operating). The range of operating temperatures is from 70°F 
minimum to 100°F maximum. The tank is at atmospheric pressure. A typical Boron 
concentration is approximately 2700 - 2800 ppm (the actual COLR required value varies 
each cycle). Check valve NI-1 01 prevents backflow into the FWST when the NO pumps 
supply the NI pumps. NI-100B (common), NI-103A (Pump A) and NI-135B (Pump B) 
are normally Open suction line valves for the NI system. 
2.1.2 Containment Sump 

In the event of a major LOCA, the containment sump will receive water from the NC 
system break, ECCS injection flow through the break, and the ice condenser during ice 
melt. During the recirculation phase, water is taken from the containment sumps by the 
NO pumps and supplied to the Emergency Core Cooling System pumps including the NI 
pumps. NI-136B, ND-58A, NI-332A, and NI-333B are normally closed during power 
operation and Injection Phase, but are opened by operator action for cold leg 
recirculation and remain open for hot leg recirculation. NI-334B is normally open in this 
flow path. Annunciators inform the operator when containment sump level has reached 
greater than 2.5 and greater than 3 feet. This lets the operator know that adequate 
volume is contained in the sump for the recirculation phase. 

2.2 Safety Injection Pumps 

Objective # 4 

The safety injection pumps are designed to inject water into the NC system when the 
system pressure remains high, above the pressure at which the accumulator tanks can 
operate, for a relatively long period of time. Each pump has a shutoff head of 1520 
psig and a design capacity of 400 gpm at 2600 feet of head (1125 psid). The pumps 
start on receipt of a safety injection signal. Each pump is a multi-stage, centrifugal 
pump. 

I Objective # 5 

The pumps are train related and are powered from ETA and ETB, Essential 4160 
VAC. 
2.2.1 Valve Leak-Off 

By original design, valve stem leakoffs inside containment were routed to the NCDT. 
Since these leakoffs interfered with accurate NC System leakage determination, these 

( 

Question 5 References: 

From Lesson Plan OP-MC-ECC-NI page 13: 

2.0 COMPONENT DESCRIPTION 

2.1 Suction Supplies 

2.1.1 Refueling Water Storage Tank (FWST) 

The FWST provides a large volume of borated water to be used during refueling, ECCS 
actuation, fill of the Cold Leg Accumulators and makeup to the spent fuel pool. The 
normal volume is 395,000 gallons with a minimum Technical Specification volume of 
372,100 gallons (operating). The range of operating temperatures is from 70°F 
minimum to 100°F maximum. The tank is at atmospheric pressure. A typical Boron 
concentration is approximately 2700 - 2800 ppm (the actual COLR required value varies 
each cycle). Check valve NI-1 01 prevents backflow into the FWST when the NO pumps 
supply the Nl pumps. NI-100B (common), NI-103A (Pump A) and NI-135B (Pump B) 
are normally Open suction line valves for the Nl system. 
2.1.2 Containment Sump 

In the event of a major LOCA, the containment sump will receive water from the NC 
system break, ECCS injection flow through the break, and the ice condenser during ice 
melt. During the recirculation phase, water is taken from the containment sumps by the 
NO pumps and supplied to the Emergency Core Cooling System pumps including the Nl 
pumps. NI-136B, NO-58A, NI-332A, and NI-333B are normally closed during power 
operation and Injection Phase, but are opened by operator action for cold leg 
recirculation and remain open for hot leg recirculation. NI-334B is normally open in this 
flow path. Annunciators inform the operator when containment sump level has reached 
greater than 2.5 and greater than 3 feet. This lets the operator know that adequate 
volume is contained in the sump for the recirculation phase. 

2.2 Safety Injection Pumps 

Objective # 4 

The safety injection pumps are designed to inject water into the NC system when the 
system pressure remains high, above the pressure at which the accumulator tanks can 
operate, for a relatively long period of time. Each pump has a shutoff head of 1520 
psig and a design capacity of 400 gpm at 2600 feet of head (1125 psid). The pumps 
start on receipt of a safety injection signal. Each pump is a multi-stage, centrifugal 
pump. 

I Objective # 5 

The pumps are train related and are powered from ETA and ETB, Essential 4160 
VAC. 
2.2.1 Valve Leak-Off 

By original design, valve stem leakoffs inside containment were routed to the NCOT. 
Since these leakoffs interfered with accurate NC System leakage determination, these 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 6 

QuestionBank # KA_system KA_number 
1806 SYS006 K2.04 

r<A desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)DESFAS-operated valves .......................................... . 

Which ONE (1) of the following ESF operated valves will lose power if 1 EVDD is de­
energized? 

A. 1 NI-1 DB, NC Cold Leg Inj from NV 

B. 1 NV-24B, NC Loop to Excess LD Hx Isol 

C. 1 KC-228B, Trn B Rx Bldg Non Ess Sup Isol 

D. 1 NV-142B, VCT Outlet Isolation 
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QuestionBank # KA_system KA_number 
1806 SYS006 K2.04 

AA desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)DESFAS-operated valves .......................................... . 

Which ONE (1) of the following ESF operated valves will lose power if 1 EVDD is de­
energized? 

A. 1 NI-1 DB, NC Cold Leg Inj from NV 

B. 1 NV-24B, NC Loop to Excess LD Hx Isol 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 6 B 

~eneral Discussion 
1NV-24B is powered from lEVDD. All other loads listed in the distractors are powered from IEMXB. 

This KA is matched because all valves listed operate automatically on ESF AS signals and the applicant must know the power supply to all valves 
listed to determine the correct answer. 

Answer A Discussion 
l1ncorrect. Power supply is lEMXB. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 

IIncorrect. Power supply is lEMXB. 

Answer D Discussion 
IIncorrect. Power supply is lEMXB. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

r::J NRC Approved 

Memory 

.... estionBank # KA system 
1806 SYS006 

KA desc 

NEW 

Development References 
APIlIA/55001l5, Loss of Vital or Aux Control Power 
page 107 

KA number 
K2.04 

Question Source 

Student References Provided 

Knowledge of bus power supplies to the following: (CFR: 4 1.7) DESFAS-operated valves .......................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 6 References: 

( ~ 
I MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 

APl1 IA/55001 15 Enclosure 9 - Page 4 of 7 '107 of 268 

UNIT 1 1 EVDD Load List Rev, 20 

'10. NV System: 

• The following valves fail closed: 

I • '1 NV-24B (C NC Loop To Exs liD Hx Isol) I 
- 'lNV-25B (C NC Loop To Exs liD Hx Isol) 

- '1 NV-55B (B NC Pump Standpipe F[JI) 

- 1 NV-87B (0 NC Pump Standpipe Fill). 

- The following valves fail open: 

- mV-13B {NV Supply To A NC Loop Isol} 

-I NV-50B (B NC Pump Seal Return 1501) 

- ,[ NV-82B (0 NC Pump Seal Return Isol). 

( 
• 1 NV-26B (U'j Excess liD Hx Outlet Cntrl) loses Aux Shutdown Panel control only. 

• 1 NV-27B (Excess liD Hx om 3-Way Cntrl) fails to "VCT" position, 

Question 6 References: 

~ 
I MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 

AP/·llAl5500t15 Enclosure 9 - Page 4 of 7 "107 of 268 

U:\"IT 1 1 EVDD Load List Rev. 20 

'10, NV System: 

• The following valves fail closed: 

I • "1 NV-246 (C NC Loop To Exs liD Hx Isol) I 
• "1 NV-256 (C NC Loop To Exs LID Hx Isol) 

• 'I NV-55B (6 NC Pump Standpipe Fill) 

• '1 NV-87B (0 NC Pump Standpipe Fill). 

• The following valves fail open: 

• '!NV-DB (NV Supply To A NC Loop Isol) 

.\ NV-50B (6 NC Pump Seal Retum Isol) 

• "I NV-82B (0 NC Pump Seal Return Isol). 

( 
• 'I NV-268 (U'1 Excess LID Hx Outlet Cntrl) loses Aux Shutdown Panel control only. 

.1 NV-27B (Excess LID Hx Otlt 3-Way Cntrl) fails to "VCT" position. 



1 EMXB Load List: 

1EMXB LOADS 
ANNULUS VENT SYS DAMPER 

1EMXB 01A 1 AVS-D-7 

ANNULUS VENT SYS DAMPER 
1EMXB 01B 1 AVS-D-8 

ANNULUS VENT SYS DAMPER 
1EMXB 01C 1 AVS-D-9 

$ NCP MTR BRG OIL FILL ISOL 
1EMXB 010 VLV 1NC19SB 

AUX FDWP 1B SUCTION ISOL VLV 
1 EMXB 02A 1 CA9B 

Ref MC-1703-07.01 
Damper Fails As Is, Can not cycle for Annulus pressure 
control 
Damper Fails As Is, Can not cycle for Annulus pressure 
control, NOTE: Damper Not Closed enables Low press 
trip of VE Fan 1 B 
Damper Fails As Is, Can not cycle for Annulus pressure 
control 
Valve 1NC-19S Fails As Is, OAC pt 03368 oos 

Valve 1CA-9 Fails As Is, OAC pt D1S82 oos 

$ AUX FDWP 1B SUCTION FROM Valve 1CA-18 Fails As Is, OAC pt 01609 oos 
1EMXB 02B RN HDR 1A VLV 1CA18B 

$ TID AUX FDWP SUCTION FROM Valve 1 CA-116 Fails As Is, OAC pt D1S79 oos 
1EMXB 02C RN HDR 1AVLV 1CA116B 
1EMXB 020 SPARE SIZE 1 CFVR STR. 

NUCLEAR SERVICE WATER 
1 EMXB 03A STRAINER BACKFLUSH DRUM 1 B 

H2 MITIGATION SYSTEM PWR 
1 EMXB 03B PNLBD 1 B (GLOW PLUGS) 
1 EMXB 03C SPARE SIZE 1 CFVNR CONTR 

$ TID AUX FDWP DISCH TO SIG 
1EMXB 030 10 CTRL OTL ISOL VLV 1CA38B 

AUX FDWP 1 B DISCH TO SG 10 
IEMXB 03E CNTRL OTL ISOL VLV 1CA42B 
1 EMXB 04A FUTURE 
1 EMXB 04B SPARE SIZE 1 CFVNR STR. 

$ FUEL POOL COOLING PUMP 1 B 
1 EMXB 04C ESS AIR HDLG UNIT FP-AHU-1 B 
1 EMXB 040 SPARE SIZE 1 CFVNR STR. 

BORIC ACID TRANSFER PUMP 
1 EMXB 04E NO.1 B 

REFUELING WATER LOOP 
1EMXB 04F ISOLATION VLV 1 FW32B 

$ INCOMING FEEDER FROM 
1 EMXB OSA 1 ELXB-OSC 

$ FOR TO MCC 1EMXB1 & 
1 EMXB OSB MCC 1 EMXB2 

1 EMXB OSC FOR ro MCC 1 EMXB3-R04A 
1 EMXB OSD SPARE SIZE 1 CFVNR STR 

$ CONT SPRAY PUMP 1B ESS AIR 
1EMXB OSE HDLG UNIT CS-AHU-1B 

$ VITAL AC-DC SYSTEM 
BATTERY CHARGER EVCB NORM 

1 EMXB OSF FOR 
1 EMXB 06A SPARE SIZE 1 CFVNR STR 
1 EMXB 06B SPARE SIZE 1 CFVNR CONTR 

$ AlC SYSTEM 4KV SWGR ROOM 
1 EMXB 06C FAN SGR-AHU-1 B 

$ RHR PUMP 1 BESS AIR HDLG 
1EMXB 060 UNIT RHR-AHU-1B 

Strainer Backwash Motor OOS, vlvs 1 RN-2SB & 26B fail 
closed; NOTE: Annun & OAC alarms on assoc Hi dIp 
also OOS 
B Train Glow Plugs OOS 

Valve 1CA-38 Fails As Is, OAC pt D294S oos 

Valve 1CA-42 Fails As Is, OAC pt 02946 oos 

Fan OOS, 1RN-126 Closes IF in Auto only 

Pump OOS, OAC pts DOS26, D1S90 oos 

Valve 1 FW-32 Fails As Is, OAC pt 02933 oos 

1 ELXB-OSC is hard wired to feed buses 1 EMXB & 
1EMXB4 
1 EMXB-OSB is hard wired to 1 EMXB bus to feed Inc 
Bkrs at 1EMXB1 & 1EMXB2 (ref MC-1703-07.01) 

1 EMXB-OSC is hard wired to 1 EMXB bus to feed Inc Bkr 
at 1 EMXB3-R04A (ref MC-1703-07.01) 

Fan OOS - NS 1 B inop per interpret, 1 RN-227 Closes IF 
in Auto only 

Loss of charger UNLESS aligned to Unit 2 pwr (2EMXB) 

Fan OOS - 30 day Tech Spec per interpretation, 1YC-
204 and Damper SGR-D-2 Fail Open; Monitor 1 ETA Rm 
temp 
Fan OOS - NO 1 B inop per interpret, 1 RN-231 Closes IF 
in Auto only 
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1 EMXB Load List: 

1EMXB LOADS 
ANNULUS VENT SYS DAMPER 

1 EMXB 01A 1 AVS-D-7 

ANNULUS VENT SYS DAMPER 
1 EMXB 01 B 1 AVS-D-8 

ANNULUS VENT SYS DAMPER 
1EMXB 01C 1 AVS-D-9 

$ NCP MTR BRG OIL FILL ISOL 
1EMXB 010 VLV 1NC195B 

AUX FDWP 1 B SUCTION ISOL VLV 
1 EMXB 02A 1 CA9B 

$ AUX FDWP 1 B SUCTION FROM 
1EMXB 02B RN HDR 1A VLV 1CA18B 

$ TID AUX FDWP SUCTION FROM 
1EMXB 02C RNHDR1AVLV 1CA116B 
1 EMXB 020 SPARE SIZE 1 CFVR STR. 

NUCLEAR SERVICE WATER 
1 EMXB 03A STRAINER BACKFLUSH DRUM 1 B 

H2 MITIGATION SYSTEM PWR 
1 EMXB 03B PNLBD 1 B (GLOW PLUGS) 
1 EMXB 03C SPARE SIZE 1 CFVNR CONTR 

$ TID AUX FDWP DISCH TO SIG 
1 EMXB 030 10 CTRL OTL ISOL VLV 1 CA38B 

Ref MC-1703-07.01 
Damper Fails As Is, Can not cycle for Annulus pressure 
control 
Damper Fails As Is, Can not cycle for Annulus pressure 
control, NOTE: Damper Not Closed enables Low press 
trip of VE Fan 1 B 
Damper Fails As Is, Can not cycle for Annulus pressure 
control 
Valve 1 NC-195 Fails As Is, OAC pt 03368 oos 

Valve 1 CA-9 Fails As Is, OAC pt 01582 oos 

Valve 1CA-18 Fails As Is, OAC pt 01609 oos 

Valve 1 CA-116 Fails As Is, OAC pt 01579 oos 

Strainer Backwash Motor OOS, vlvs 1 RN-25B & 26B fail 
closed; NOTE: Annun & OAC alarms on assoc Hi dip 
also OOS 
B Train Glow Plugs OOS 

Valve 1 CA-38 Fails As Is, OAC pt 02945 oos 

AUX FDWP 1 B DISCH TO SG 10 Valve 1 CA-42 Fails As Is, OAC pt 02946 oos 
IEMXB 03E CNTRL OTL ISOL VLV 1CA42B 
1 EMXB 04A FUTU RE 
1 EMXB 04B SPARE SIZE 1 CFVNR STR. 

$ FUEL POOL COOLING PUMP 1 B 
1 EMXB 04C ESS AIR HDLG UNIT FP-AHU-1 B 
1 EMXB 040 SPARE SIZE 1 CFVNR STR. 

BORIC ACID TRANSFER PUMP 
1 EMXB 04E NO.1 B 

REFUELING WATER LOOP 
1EMXB 04F ISOLATION VLV 1 FW32B 

$ INCOMING FEEDER FROM 
1 EMXB 05A 1 ELXB-05C 

$ FOR TO MCC 1 EMXB1 & 
1 EMXB 05B MCC 1 EMXB2 

1 EMXB 05C FOR TO MCC 1 EMXB3-R04A 
1 EMXB 050 SPARE SIZE 1 CFVNR STR 

$ CONT SPRAY PUMP 1 BESS AIR 
1 EMXB 05E HDLG UNIT CS-AHU-1 B 

$ VITAL AC-DC SYSTEM 
BATTERY CHARGER EVCB NORM 

1 EMXB 05F FOR 
1 EMXB 06A SPARE SIZE 1 CFVNR STR 
1 EMXB 06B SPARE SIZE 1 CFVNR CONTR 

$ AlC SYSTEM 4KV SWGR ROOM 
1 EMXB 06C FAN SGR-AHU-1 B 

$ RHR PUMP 1B ESS AIR HDLG 
1 EMXB 060 UNIT RHR-AHU-1 B 

Fan OOS, 1 RN-126 Closes IF in Auto only 

Pump OOS, OAC pts 00526, 01590 oos 

Valve 1 FW-32 Fails As Is, OAC pt 02933 oos 

1 ELXB-05C is hard wired to feed buses 1 EMXB & 
1EMXB4 
1 EMXB-05B is hard wired to 1 EMXB bus to feed Inc 
Bkrs at 1EMXB1 & 1EMXB2 (ref MC-1703-07.01) 
1 EMXB-05C is hard wired to 1 EMXB bus to feed Inc Bkr 
at 1 EMXB3-R04A (ref MC-1703-07.01) 

Fan OOS - NS 1 B inop per interpret, 1 RN-227 Closes IF 
in Auto only 
Loss of charger UNLESS aligned to Unit 2 pwr (2EMXB) 

Fan OOS - 30 day Tech Spec per interpretation, 1YC-
204 and Damper SGR-D-2 Fail Open; Monitor 1 ETA Rm 
temp 
Fan OOS - NO 1 B inop per interpret, 1 RN-231 Closes IF 
in Auto only 



$ VITAL AC-DC SYSTEM BATT 
1 EMXB 06E CHARGER EVCD AL T FDR 
1EMXB 07A SPARE 150A FDBKR 

Loss of charger UNLESS aligned to Unit 2 pwr (2EMXB) 

UNIT 1 NI SYSTEM NORM TRACE 
1EMXB 07B HEATING PNLBD 1EHTB 

$ ND / NS ROOMS SUMP PUMP 
lEMXB 07C 1B 

Sump Pump OOS, (Sump Pump 1A pwr from 1 EMXA), 
OAC pts D2896 (U1) & D1651 (U2) 005 

1 EMXB 07D SPARE SIZE 2 CFVNR STR 
AUX BLDG NON ESS RETURN 

1 EMXB 07E AUTO ISOL VLV 1 KC2B 
Valve 1 KC-2 Fails As Is, OAC pt D1368 005 

Valve 1 KC-18 Fails As Is, OAC pt D1344 005 REAC BLDG NON ESS RETURN 
1 EMXB 07F AUTO ISOL VLV 1 KC18B 

TRAIN 1 B TO A BLDG NON ESS 
1 EMXB 08A SUP HDR ISOL VLV 1 KC53B 

Valve 1 KC-53 Fails As Is, OAC pt D021 0 005 

$ KC TRAIN 1 B RECIRC LINE 
1EMXB 08B ISOLATION VLV 1KC54B 

Valve 1 KC-54 Fails As Is, OAC pt D0211 005 

Valve 1 KC-81 Fails As Is, OAC pt D0212 005 

Valve 1KC-228 Fails As Is, OAC pt D0213 005 

ND HX 1BAUTO SUPPLYVLV 
1EMXB 08C 1KC81B 

$ KC TRAIN 1 B TO RB NON ESS 
1 EMXB 08D SUP HDR ISOL VLV 1 KC228B 

1EMXB1 
01A 
1EMXB1 
01B 
1EMXB1 
01C 
1EMXB1 
01D 
1EMXB1 
12A 

1EMXB1 
02B 
1EMXB1 
02C 
1EMXB1 
02D 
1EMXB1 
03A 
1EMXB1 
03B 
1EMXB1 
03C 

1EMXB1 
03D 

1EMXB1 
04A 
1EMXB1 
04B 
1EMXB1 
04C 
1EMXB1 
)4D 
1EMXB1 
05A 

1EMXB1 
05B 

1 EMXB 1 LOADS Ref MC-1703-07. 05 
NC PUMP SUPPLY HDR PENT Valve 1KC-338 Fails As Is, OAC pt D1166 OOS 
ISOL VLV 1 KC338B 
REACTOR MAKEUP SUPPLY HDR Valve 1 NB-260 Fails As Is, OAC pt D1576 OOS 
CO NT ISOL VLV 1 NB260B 
$ N2 TO PRT CONT ISOL VLV Valve 1 NC-53 Fails As Is, OAC pt D1190 OOS 
1NC53B 
$ PRESS RELI EF TANK SPRAY Valve 1 NC-56 Fails As Is, OAC pt D1189 OOS 
CONT ISOL VL V 1 NC56B 
NC LOOP 1 C TO ND PUMP 1 B Valve 1 ND-4 Fails As Is, Loss of CB indication only 
CONT ISOL VLV 1 ND4B 
ND HX 1 B OUTLET Valve 1 ND-15 Fails As Is, Loss of CB indication only 
CROSSOVER BLOCK VLV 
1ND15B 
ND PUMP 1 BAND HX 1 B Valve 1 ND-67 Fails As Is, Loss of CB indication only 
MINIFLOW STOP VLV.1ND67B 
PALS PNL SMPLE RET TO CONT Valve 1WL-1301 Fails As Is, OAC pt D1194 OOS 
ISOL VLV (OUTSIDE) 1WL 1301B 
BIT DISCHARGE ISOL. VLV. Valve 1NI-10 Fails As Is, Loss of CB indication only 
1NI10B 
TEST HDR OUTSIDE Valve 1 NI-96 Fails As Is, Loss of CB indication only 
CONTAINMENT ISOL VLV 1NI96B 
$ FWST TO SAFETY INJECTION Valve 1 NI-1 00 Fails As Is, Loss of CB indication only 
PUMPS VLV 1 NI100B 
$ SAFETY INJ PUMP SUCT Valve 1 NI-333 Fails As Is, Loss of CB indication only 
CROSSOVER FROM NV VLV 
1NI333B 
$SAFETY INJ PUMP SUCT Valve 1 NI-334 Fails As Is, Loss of CB indication only 
CROSSOVER TO NV ISOL VLV 
1NI334B 
SAFETY INJ PUMP 1A MINIFLOW Valve 1 NI-115 Fails As Is, Loss of CB indication only 
LINE ISOLVLV.1NI115B 
SAFETY INJ PUMP TO ACCU. FILL Valve 1 NI-120 Fails As Is, Loss of CB indication only 
LINE ISOL.VLV.1 NI120B 
SAFETY INJECTION PUMP 1 B Valve 1 NI-135 Fails As Is, Loss of CB indication only 
SUCTION VLV 1NI135B 

FUTURE 
Fan OOS - 30 day Tech Spec per interpretation, 1YC-

$ AC SYSTEM 4KV SWGR ROOM 218 and Damper SGR-D-6 Fail Open; Monitor 1 ETB Rm 
FAN SGR-AHU-1 D temp 

( 

$ VITAL AC-OC SYSTEM BATT 
1 EMXB 06E CHARGER EVCO AL T FOR 
1EMXB 07A SPARE 150AFOBKR 

UNIT 1 NI SYSTEM NORM TRACE 
1 EMXB 07B HEATING PNLBO 1 EHTB 

$ NO / NS ROOMS SUMP PUMP 
lEMXB 07C 1B 
1 EMXB 070 SPARE SIZE 2 CFVNR STR 

AUX BLDG NON ESS RETURN 
1 EMXB 07E AUTO ISOL VLV 1 KC2B 

REAC BLDG NON ESS RETURN 
1EMXB 07F AUTO ISOL VLV 1KC18B 

TRAIN 1B TO A BLDG NON ESS 
1EMXB 08A SUP HOR ISOL VLV 1KC53B 

$ KC TRAIN 1B RECIRC LINE 
1EMXB 08B ISOLATION VLV 1KC54B 

NO HX 1 B AUTO SUPPLY VLV 
1 EMXB 08C 1 KC81 B 

$ KC TRAIN 1 B TO RB NON ESS 
1EMXB 080 SUP HOR ISOL VLV 1 KC228B 

Loss of charger UNLESS aligned to Unit 2 pwr (2EMXB) 

Sump Pump OOS, (Sump Pump 1A pwr from 1 EMXA), 
OAC pts 02896 (U1) & 01651 (U2) oos 

Valve 1KC-2 Fails As Is, OAC pt 01368 oos 

Valve 1 KC-18 Fails As Is, OAC pt 01344 oos 

Valve 1 KC-53 Fails As Is, OAC pt 00210 oos 

Valve 1 KC-54 Fails As Is, OAC pt 00211 oos 

Valve 1 KC-81 Fails As Is, OAC pt 00212 oos 

Valve 1 KC-228 Fails As Is, OAC pt 00213 oos 

1 EMXB 1 LOADS Ref MC-1703-07. 05 
1 EMXB1 
01A 
1EMXB1 
01B 
1 EMXB1 
01C 
1 EMXB1 
010 
1 EMXB1 
12A 

1EMXB1 
02B 
1EMXB1 
02C 
1 EMXB1 
020 
1EMXB1 
03A 
1EMXB1 
03B 
1 EMXB1 
03C 

1 EMXB1 
030 

1EMXB1 
04A 
1EMXB1 
04B 
1EMXB1 
04C 
1 EMXB1 
)40 
1 EMXB1 
05A 

1EMXB1 
05B 

NC PUMP SUPPLY HOR PENT Valve 1 KC-338 Fails As Is, OAC pt 01166 OOS 
ISOL VLV 1 KC338B 
REACTORMAKEUPSUPPLYHOR Valve 1NB-260 Fails As Is, OACpt0157600S 
CONT ISOL VLV 1 NB260B 
$ N2 TO PRT CONT ISOL VLV Valve 1 NC-53 Fails As Is, OAC pt 01190 OOS 
1NC53B 
$ PRESS RELIEF TANK SPRAY 
CONT ISOL VLV 1 NC56B 
NC LOOP 1C TO NO PUMP 1 B 
CONT ISOL VLV 1 N04B 
NO HX 1 B OUTLET 
CROSSOVER BLOCK VLV 
1 N015B 

Valve 1 NC-56 Fails As Is, OAC pt 01189 OOS 

Valve 1 NO-4 Fails As Is, Loss of CB indication only 

Valve 1 NO-15 Fails As Is, Loss of CB indication only 

NOPUMP1BANOHX 1B Valve 1NO-67 Fails As Is, LossofCB indication only 
MINIFLOW STOP VLV.1N067B 
PALS PNL SMPLE RET TO CONT Valve 1WL-1301 Fails As Is, OAC pt 01194 OOS 
ISOL VLV (OUTSIDE) 1WL1301B 
BIT DISCHARGE ISOL. VLV. Valve 1 NI-1 0 Fails As Is, Loss of CB indication only 
1 NI10B 
TEST HOR OUTSIDE Valve 1 NI-96 Fails As Is, Loss of CB indication only 
CONTAINMENT ISOL VLV 1NI96B 
$ FWST TO SAFETY INJECTION Valve 1 NI-1 00 Fails As Is, Loss of CB indication only 
PUMPS VLV 1NI100B 
$ SAFETY INJ PUMP SUCT Valve 1 NI-333 Fails As Is, Loss of CB indication only 
CROSSOVER FROM NV VLV 
1 NI333B 
$SAFETY INJ PUMP SUCT Valve 1 NI-334 Fails As Is, Loss of CB indication only 
CROSSOVER TO NV ISOL VLV 
1NI334B 
SAFETY INJ PUMP 1A MINIFLOW Valve 1 NI-115 Fails As Is, Loss of CB indication only 
LINE ISOLVLV.1NI115B 
SAFETY INJ PUMP TO ACCU. FILL Valve 1 NI-120 Fails As Is, Loss of CB indication only 
LINE ISOLVLV.1 NI120B 
SAFETYINJECTIONPUMP1B Valve 1NI-135 Fails As Is, LossofCBindicationonly 
SUCTION VLV 1 NI135B 

FUTURE 
Fan OOS - 30 day Tech Spec per interpretation, 1YC-

$ AC SYSTEM 4KV SWGR ROOM 218 and Damper SGR-0-6 Fail Open; Monitor 1 ETB Rm 
FAN SGR-AHU-10 temp 



1 EMXB1 ND HX 1 B TO SAFETY INJ. PUMP Valve 1NI-136 Fails As Is, Loss of CB indication only 
05C 1B VLV 1NI136B 
1 EMXB1 SAFETY INJ PUMP 1B MINIFLOW Valve 1 NI-144 Fails As Is, Loss of CB indication only 
05D LINE ISOL VLV. 1 NI144B 

1EMXB1 SAFETY INJ PUMP 1B COLD LEG Valve 1NI-150 Fails As Is, Loss of CB indication only 
05E INJ LINES ISOL VLV 1NI150B 
1 EMXB1 SAFETY INJ PUMP 1B HOT LEG Valve 1NI-152 Fails As Is, Loss of CB indication only 
06A INJ HDR ISOL VLV 1NI152B 
1 EMXB1 ND HDR TO NC COLD LEGS 1CD Valve 1NI-178 Fails As Is, Loss of CB indication only 
06B VLV. 1NI178B 
1 EMXB1 ND HDR TO NC HOT LEGS. ISOL. Valve 1NI-183 Fails As Is, Loss of CB indication only 
06C VLV. 1 NI183B 
1 EMXB1 CONTAINMENT SUMP LINE 1 B Valve 1NI-184 Fails As Is, Loss of CB indication only 
06D ISOL. VLV. 1NI184B 
1EMXB1 NORMAL INCOMING FDR FROM 
07A MCC1EMXB 

PZR STEAM SAMPLE HDR Valve 1NM-7 Fails As Is, OAC pt D11 07 OOS 
1 EMXB1 OUTSIDE CONT ISOL. VLV. 
07B 1NM7B 

NC HOT LEGS SAMPLE HDR Valve 1NM-E29326 Fails As Is, OAC pt D1106 OOS 
1 EMXB1 OUTSIDE CONT. ISOL. VLV. 
07C 1NM26B 

SG 1A SAMPLE HDR Valve 1 NM-191 Fails As Is, OAC pt D11 05 OOS 
1EMXB1 CONTAINMENT ISOL VLV 
08A 1NM191B 

SG 1C SAMPLE HDR Valve 1 NM-211 Fails As Is, OAC pt D11 04 OOS 
1 EMXB1 CONTAINMENT ISOL VLV 
08B 1NM211B 

1 EMXB1 NS PUMP 1 B SUCT FROM CONT Valve 1 NS-1 Fails As Is, OAC pt D1192 OOS 
08C SUMP BLOCKVLV 1NS1B 
1 EMXB1 NS PUMP 1 B SUCT FROM FWST Valve 1NS-3 Fails As Is, OAC pt D1191 OOS 
08D BLOCK VLV 1 NS3B 

1 EMXB2 LOADS 
1EMXB2 NS PUMP 1 B DISCH Valve 1 NS-12 Fails As Is, OAC pt D2242 OOS 
F01A CONTAINMENT ISOL VLV 1NS12B 
1EMXB2 NS PUMP 1 B DISCH CONT ISOL Valve 1 NS-15 Fails As Is, OAC pt D2241 OOS 
F01B VLV 1NS15B 

ND PUMP 1 B DISCH TO NS Valve 1 NS-38 Fails As Is, OAC pt D2244 OOS 
1EMXB2 NOZZLES CONT ISOL VLV 
F01C 1NS38B 
1EMXB2 NV LETDOWN CONTAINMENT Valve 1 NV-7 Fails As Is, OAC pt D3632 OOS 
F01D ISOL VLV 1NV7B 

NC PUMPS SEAL RETURN Valve 1 NV-95 Fails As Is, OAC pt D3634 OOS 
1EMXB2 CONTAINMENT ISOL VLV 
F02A 1 NV95B 

1EMXB2 $ VOLUME CONTROL TANK Valve 1 NV-142 Fails As Is, OAC pt D3636 OOS 
F02B OUTLET ISOL VLV 1NV142B 
1EMXB2 $ NV PUMPS MINI FLOW BLOCK Valve 1 NV-150 Fails As Is, OAC pt D3637 OOS 
F02C VLV 1NV150B 
1EMXB2 
F02D SPARE SIZE 1 CFVR STR 

1EMXB2 $ NV PUMPS SUCTION FROM Valve 1 NV-222 Fails As Is, OAC pt 03640 OOS 
F03A FWST SUPPLYVLV 1NV222B 
1EMXB2 CHARGING LINE CONTAINMENT Valve 1 NV-245 Fails As Is, OAC pt D3642 OOS 
F03B ISOL VLV 1 NV245B 

1EMXB2 BORIC ACID TO CHARGING Valve 1 NV-265 Fails As Is, OAC pt D3643 OOS 
-:03C PUMPS BLOCK VLV 1 NV265B 
.EMXB2 
F03D SPARE SIZE 1 CFVR STR 

1EMXB2 AUX FDWP 1 B DISCH TO SIG 1 C Valve 1CA-46 Fails As Is, OAC pt D2941 OOS 
F04A CTRL OTL ISOL VL V 1 CA46B 

1EMXB2 $$ TID AUX FDWP DISCH TO SIG Valve 1CA-50 Fails As Is, OAC pt D2943 OOS 
F04B 1C CTRL OTL ISOL VLV 1CA50B 

1 EMXB1 ND HX 1 B TO SAFETY INJ. PUMP Valve 1NI-136 Fails As Is, Loss of CB indication only 
05C 1B VLV 1NI136B 

1 EMXB1 SAFETY INJ PUMP 1B MINIFLOW Valve 1 NI-144 Fails As Is, Loss of CB indication only 
05D LINE ISOL VLV. 1NI144B 

1EMXB1 SAFETY INJ PUMP 1 B COLD LEG Valve 1NI-150 Fails As Is, Loss of CB indication only 

( 05E INJ LINES ISOL VLV 1NI150B 

1 EMXB1 SAFETY INJ PUMP 1B HOT LEG Valve 1 NI-152 Fails As Is, Loss of CB indication only 
06A INJ HDR ISOL VLV 1 NI152B 
1 EMXB1 ND HDR TO NC COLD LEGS 1 CD Valve 1 NI-178 Fails As Is, Loss of CB indication only 
06B VLV. 1NI178B 
1 EMXB1 ND HDR TO NC HOT LEGS. ISOL. Valve 1 NI-183 Fails As Is, Loss of CB indication only 
06C VLV.1NI183B 
1 EMXB1 CONTAINMENT SUMP LINE 1 B Valve 1NI-184 Fails As Is, Loss of CB indication only 
06D ISOL. VLV. 1NI184B 
1EMXB1 NORMAL INCOMING FDR FROM 
07A MCC1EMXB 

PZR STEAM SAMPLE HDR Valve 1NM-7 Fails As Is, OAC pt D11 07 OOS 
1 EMXB1 OUTSIDE CONT ISOL. VLV. 
07B 1NM7B 

NC HOT LEGS SAMPLE HDR Valve 1NM-E29326 Fails As Is, OAC pt D11 06 OOS 
1EMXB1 OUTSIDE CONT. ISOL. VLV. 
07C 1 NM26B 

SG 1A SAMPLE HDR Valve 1 NM-191 Fails As Is, OAC pt D11 05 OOS 
1EMXB1 CONTAINMENT ISOL VLV 
08A 1NM191B 

SG 1 C SAMPLE HDR Valve 1 NM-211 Fails As Is, OAC pt D11 04 OOS 
1 EMXB1 CONTAINMENT ISOL VLV 
08B 1NM211B 

1 EMXB1 NS PUMP 1 B SUCT FROM CONT Valve 1 NS-1 Fails As Is, OAC pt D1192 OOS 
08C SUMP BLOCK VLV 1 NS1 B 
1 EMXB1 NS PUMP 1 B SUCT FROM FWST Valve 1NS-3 Fails As Is, OAC pt D1191 OOS 
08D BLOCK VLV 1 NS3B 

( 1 EMXB2 LOADS 
1EMXB2 NS PUMP 1 B DISCH Valve 1NS-12 Fails As Is, OAC pt D2242 OOS 
F01A CONTAINMENT ISOL VLV 1NS12B 
1EMXB2 NS PUMP 1 B DISCH CONT ISOL Valve 1 NS-15 Fails As Is, OAC pt D2241 OOS 
F01B VLV 1NS15B 

ND PUMP 1 B DISCH TO NS Valve 1 NS-38 Fails As Is, OAC pt D2244 OOS 
1EMXB2 NOZZLES CONT ISOL VLV 
F01C 1NS38B 
1EMXB2 NV LETDOWN CONTAINMENT Valve 1 NV-7 Fails As Is, OAC pt D3632 OOS 
F01D ISOL VLV 1NV7B 

NC PUMPS SEAL RETURN Valve 1 NV-95 Fails As Is, OAC pt D3634 OOS 
1EMXB2 CONTAINMENT ISOL VLV 
F02A 1 NV95B 

1EMXB2 $ VOLUME CONTROL TANK Valve 1NV-142 Fails As Is, OAC pt D3636 OOS 

F02B OUTLET ISOL VLV 1 NV142B 
1EMXB2 $ NV PUMPS MINI FLOW BLOCK Valve 1 NV-150 Fails As Is, OAC pt D3637 OOS 
F02C VLV 1NV150B 
1EMXB2 
F02D SPARE SIZE 1 CFVR STR 

1EMXB2 $ NV PUMPS SUCTION FROM Valve 1 NV-222 Fails As Is, OAC pt D3640 OOS 

F03A FWST SUPPLYVLV 1NV222B 
1EMXB2 CHARGING LINE CONTAINMENT Valve 1 NV-245 Fails As Is, OAC pt D3642 OOS 
F03B ISOL VLV 1 NV245B 

1EMXB2 BORIC ACID TO CHARGING Valve 1 NV-265 Fails As Is, OAC pt D3643 OOS 

( -:03C PUMPS BLOCK VLV 1 NV265B 
.EMXB2 
F03D SPARE SIZE 1 CFVR STR 

1EMXB2 AUX FDWP 1 B DISCH TO S/G 1 C Valve 1CA-46 Fails As Is, OAC pt D2941 OOS 

F04A CTRL OTL ISOL VLV 1 CA46B 

1EMXB2 $$ TID AUX FDWP DISCH TO S/G Valve 1CA-50 Fails As Is, OAC pt D2943 OOS 

F04B 1C CTRL OTL ISOL VLV 1CA50B 



1EMXB2 
F04C 

1EMXB2 
F04D 

IEMXB2 
R01A 
1EMXB2 
R01B 
1EMXB2 
R01C 
1EMXB2 
R01D 
1EMXB2 
R02A 

1EMXB2 
R02B 

1EMXB2 
R02C 
1EMXB2 
R02D 
1EMXB2 
R03A 

1EMXB2 
R03B 
1EMXB2 
R03C 

1EMXB2 
R03D 
1EMXB2 
Q04A 

1EMXB2 
R04B 

1EMXB2 
R04C 

1EMXB3 
F01A 
1EMXB3 
F01B 

1EMXB3 
F01C 
1EMXB3 
F01D 

1EMXB3 
F02A 

1EMXB3 
F02B 
1EMXB3 
F02C 
1EMXB3 
F02D 

JEMXB3 
F03A 

1EMXB3 
F03B 
1EMXB3 

$ 1A S/G CF TO CA NOZZLE 
PREHEATER BYPASS VLV 
1CF126B 
$ 1 B S/G CF TO CA NOZZLE 
PREHEATER BYPASS VLV 
1CF127B 

NS HX 1 B CONTROL VLV 
1RN238B 
$ C S/G TEMPERING ISOLATION 
VLV 1CF155B 
$ D S/G TEMPERING ISOLATION 
VLV 1CF157B 

SPARE SIZE 1 CFVR STR 
$ RN TRAIN 1B SUPPLY 
ISOLATION VLV 1RN18B 

$ RN TRAIN B ASSURED SUP TO 
AUX FDWPS ISOL VLV 1RN162B 

COMPONENT COOLING HX 1 B 
SUPPLY ISOL VLV 1RN187B 
NS HX 1 B SUPPLY ISOL VLV 
1RN235B 
AB NON ESS RETURN ISOLATION 
VLV 1RN63B 
$ 1 C S/G CF TO CA NOZZLE 
PREHEATER BYPASS VLV 
1CF128B 

SPARE SIZE 1 CFVR STR 

REFUELING WTR STRG TANK 
RECIRC LOOP ISOL VLV 1FW49B 
NORMAL INCOMING BKR FED 
FROM MCC 1 EMXB 

$ RN TRAIN 1 B NON ESS HDR 
SUPPLY VLV 1 RN41 B 
$ 1 D S/G CF TO CA NOZZLE 
PREHEATER BYPASS VLV 
1CF129B 

1 EMXB3 LOADS 

Valve 1CF-126 Fails As Is, OAC pt D3448 OOS 

Valve 1 CF-127 Fails As Is, OAC pt D3449 OOS 

Valve 1 RN-238 Fails As Is, NOTE: If 1 RN-238 is not 
closed then 1RN-1005 (1EMF-45B) supply Opens 

Valve 1CF-155 Fails As Is, OAC pt D3366 OOS 

Valve 1CF-157 Fails As Is, OAC pt D3367 OOS 

Valve 1RN-18 Fails As Is, 1.47 Byp Pnl indication 
OOS 
Valve 1RN-162 Fails As Is 

Valve 1RN-187 Fails As Is 

Valve 1 RN-235 Fails As Is 

Valve 1 RN-63 Fails As Is 

Valve 1CF-128 Fails As Is, OAC pt D3450 OOS 

Valve 1 FW-49 Fails As Is, OAC pt D2935 OOS 

Valve 1 RN-41 Fails As Is, (Vlv receives Unit 1 & Unit 
2 Signals, Reference TAC sheet for U2 guidance as 
needed) 
Valve 1CF-129 Fails As Is, OAC pt D3451 OOS 

UNIT 1 AUX BLDG VENT SYSTEM Valve 1 RN-279 Fails As Is 
ISOL VL V 1 RN279B 

SPARE SIZE 1 CFVR STR 
$ RN TRAIN 1B ESSENTIAL HDR Valve 1RN-297 Fails As Is 
RETURN ISOL VLV 1 RN297B 
RV CONTAINMENT OUTSIDE ISOL Valve 1 RV-77 Fails As Is, (1 RV-76 can isol pen) 
VLV 1RV77B 
$ EXCESS LETDOWN HX SUPPLY Valve 1 KC-305 Fails As Is, Mtr Htr & OAC pt D1331 
CONT ISOL VLV 1 KC305B OOS 
$ EXCESS LETDOWN HX RETURN Valve 1KC-315 Fails As Is, Mtr Htr & OAC pt D1332 
CONT ISOL VLV 1KC315B OOS 
UNIT 1 BREATHING AIR CONT Valve 1VB-49 Fails As Is 
ISOL VLV 1VB49B 

SPARE SIZE 1 CFVR STR 
CONTAINMENT PRESSURE 
CHANNEL 21S0L VLV 
1 NSSV5570 
CONTAINMENT PRESSURE 
CHANNEL 4 ISOL VLV 
1 NSSV5590 
SPARE SIZE 1 CFVR STR 

Valve 1 NSSV5570 Fails As Is 

Valve 1 NSSV5590 Fails As Is 

$ 1A S/G CF TO CA NOZZLE Valve 1CF-126 Fails As Is, OAC pt 03448 OOS 
1EMXB2 PREHEATER BYPASS VLV 
F04C 1CF126B 

$ 1 B S/G CF TO CA NOZZLE Valve 1CF-127 Fails As Is, OAC pt 03449 OOS 
1EMXB2 PREHEATER BYPASS VLV 
F04D 1CF127B 

IEMXB2 NS HX 1 B CONTROL VLV Valve 1 RN-238 Fails As Is, NOTE: If 1 RN-238 is not 

R01A 1RN238B closed then 1 RN-1 005 (1 EMF-45B) supply Opens 
1EMXB2 $ C S/G TEMPERING ISOLATION Valve 1CF-155 Fails As Is, OAC pt 03366 OOS 
R01B VLV 1CF155B 
1EMXB2 $ 0 S/G TEMPERING ISOLATION Valve 1 CF-157 Fails As Is, OAC pt 03367 OOS 
R01C VLV 1CF157B 
1EMXB2 
R01D SPARE SIZE 1 CFVR STR 
1EMXB2 $ RN TRAIN 1B SUPPLY Valve 1RN-18 Fails As Is, 1.47 Byp Pnl indication 
R02A ISOLATION VLV 1RN18B OOS 

1EMXB2 $ RN TRAIN B ASSURED SUP TO Valve 1 RN-162 Fails As Is 

R02B AUX FDWPS ISOL VLV 1RN162B 

1EMXB2 COMPONENT COOLING HX 1 B Valve 1RN-187 Fails As Is 

R02C SUPPLY ISOL VLV 1RN187B 
1EMXB2 NS HX 1 B SUPPLY ISOL VLV Valve 1 RN-235 Fails As Is 
R02D 1RN235B 
1EMXB2 AB NON ESS RETURN ISOLATION Valve 1 RN-63 Fails As Is 
R03A VLV 1RN63B 

$ 1C S/G CF TO CA NOZZLE Valve 1CF-128 Fails As Is, OAC pt 03450 OOS 
1EMXB2 PREHEATER BYPASS VLV 
R03B 1CF128B 
1EMXB2 
R03C SPARE SIZE 1 CFVR STR 

1EMXB2 REFUELING WTR STRG TANK Valve 1 FW-49 Fails As Is, OAC pt 02935 OOS 

R03D RECIRC LOOP ISOL VLV 1 FW49B 
1EMXB2 NORMAL INCOMING BKR FED 

( Q04A FROM MCC 1 EMXB 
Valve 1 RN-41 Fails As Is, (Vlv receives Unit 1 & Unit 

1EMXB2 $ RN TRAIN 1 B NON ESS HDR 2 Signals, Reference TAC sheet for U2 guidance as 
R04B SUPPLYVLV 1RN41B needed) 

$ 10 S/G CF TO CA NOZZLE Valve 1CF-129 Fails As Is, OAC pt 03451 OOS 
1EMXB2 PREHEATER BYPASS VLV 
R04C 1CF129B 

1 EMXB3 LOADS 
1EMXB3 UNIT 1 AUX BLDG VENT SYSTEM Valve 1 RN-279 Fails As Is 
F01A ISOL VL V 1 RN279B 
1EMXB3 
F01B SPARE SIZE 1 CFVR STR 

1EMXB3 $ RN TRAIN 1 B ESSENTIAL HDR Valve 1 RN-297 Fails As Is 

F01C RETURN ISOL VLV 1RN297B 
1EMXB3 RV CONTAINMENT OUTSIDE ISOL Valve 1 RV-77 Fails As Is, (1 RV-76 can isol pen) 
F01D VLV 1RV77B 

1EMXB3 $ EXCESS LETDOWN HX SUPPLY Valve 1 KC-305 Fails As Is, Mtr Htr & OAC pt 01331 

F02A CONT ISOL VL V 1 KC305B OOS 

1EMXB3 $ EXCESS LETDOWN HX RETURN Valve 1 KC-315 Fails As Is, Mtr Htr & OAC pt 01332 

F02B CONT ISOL VLV 1KC315B OOS 

1EMXB3 UNIT 1 BREATHING AIR CONT Valve 1VB-49 Fails As Is 
F02C ISOL VL V 1 VB49B 
1EMXB3 
F02D SPARE SIZE 1 CFVR STR 

CONTAINMENT PRESSURE Valve 1 NSSV5570 Fails As Is 
IEMXB3 CHANNEL 2 ISOL VLV 
F03A 1 NSSV5570 

CONTAINMENT PRESSURE Valve 1 NSSV5590 Fails As Is 
1EMXB3 CHANNEL 4 ISOL VLV 
F03B 1 NSSV5590 
1EMXB3 SPARE SIZE 1 CFVR STR 



F03C 
1EMXB3 
F03D 
1EMXB3 
F04A 
1EMXB3 
:-04B 
1EMXB3 
F04C 
1EMXB3 
F04D 
1EMXB3 
R01A 

1EMXB3 
R01B 
1EMXB3 
R01C 
1EMXB3 
R01D 
1EMXB3 
R01E 
1EMXB3 
R01F 
1EMXB3 
R02A 
1EMXB3 
R02B 
1EMXB3 
R02C 
1EMXB3 
R02D 
1EMXB3 
i~03A 

1EMXB3 
R03B 
1EMXB3 
R03C 
1EMXB3 
R03D 
1EMXB3 
R04A 
1EMXB3 
R04B 
1EMXB3 
R04C 

1EMXB4 
01A 
1EMXB4 
01B 
1EMXB4 
01C 
1EMXB4 
02A 
1EMXB4 
J2B 

1EMXB4 
02C 
1EMXB4 
03A 
1EMXB4 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 
$ VI SYST NON ESS UPPER CONT Valve 1VI-148 Fails As Is 
SUP CONT ISOL VLV 1VI148B 
$ VI SYST NON ESS LOWER Valve 1VI-150 Fails As Is 
CONT SUP CONT ISOL VLV 
1VI150B 
$ VI SYST ESS SUPPLY FROM Valve 1VI-160 Fails As Is 
TANK 1B CO NT ISOL VLV 1VI160B 

SPARE 40 A FDBKR 
$ CONT HYDROGEN ANALYZER Analyzer OOS E355since 480v sample pump oos 
1 B SAMPLE PUMP 

SPARE 40 A FDBKR 
RB DEMIN WATER SUPPLY CONT Valve 1YM-115 Fails As Is 
ISOL VLV 1YM115B 
UNIT 1 STATION AIR CONT ISOL Valve 1VS-12 Fails As Is 
VLV 1VS12B 
CONT VENT UNIT CONDENSATE Valve 1WL-322 Fails As Is, Mtr Htr OOS 
CONT ISOL VLV 1WL322B 
$ VI SYST ESS SUP FROM TANK Valve 1VI-129 Fails As Is 
1A CONT ISOL VLV 1VI129B 
$ NCDT VENT CONTAINMENT Valve 1WL-41 Fails As Is, Mtr Htr OOS 
ISOL VLV 1WL41B 
$ RB SUMP PUMP DISCHARGE Valve 1WL-65 Fails As Is, Mtr Htr OOS 
CONT ISOL VLV 1WL65B 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 
NORMAL INCOMING BKR FED 
FROM 1EMXB 

SPARE SIZE 1 CFVNR STR 
$ NCDT PUMPS DISCHARGE Valve 1WL-1 Fails As Is, Mtr Htr OOS 
CONTISOLVLV 1WL1B 

1 EMXB4 LOADS 

SPARE SIZE 1 CFVR STR 
NC PUMP 1B THERMAL BARRIER Valve 1KC-364 Fails As Is, OAC pts D0008 & D1056 
OTL T AUTO ISOL VL V 1 KC364B OOS 
NC PUMP 1 D THERMAL BARRIER Valve 1 KC-413 Fails As Is, OAC pts D1057 & D2077 
OTL T AUTO ISOL VL V 1 KC413B OOS 
NC PUMPS RETURN HDR INSIDE Valve 1KC-424 Fails As Is, OAC pt D1058 OOS 
CONT ISOL VLV 1KC424B 
REACTOR BLDG KC DRN HDR Valve 1KC-429 Fails As Is, OAC pt D1059 OOS 
INSIDE CO NT ISOL VLV 1KC429B 
ACCUMULATOR 1 B DISCHARGE Valve 1 NI-65 Fails As Is, Loss of CB indication only 
ISOL VLV 1NI65B 
INCOMING FEEDER FROM L.C. 
1ELXB 
FDR TO 600 VOLT MCC 1 EMXB5 Breaker 1 EMXB4-03B load side is hard wired into bus 

F03C 
1EMXB3 
F03D SPARE SIZE 1 CFVR STR 
1EMXB3 
F04A SPARE SIZE 1 CFVR STR 

( 
1EMXB3 
=04B SPARE SIZE 1 CFVR STR 
1EMXB3 
F04C SPARE SIZE 1 CFVR STR 
1EMXB3 
F04D SPARE SIZE 1 CFVR STR 
1EMXB3 $ VI SYST NON ESS UPPER CONT Valve 1VI-148 Fails As Is 

R01A SUP CONT ISOL VLV 1VI148B 
$ VI SYST NON ESS LOWER Valve 1VI-150 Fails As Is 

1EMXB3 CONT SUP CONT ISOL VLV 
R01B 1VI150B 
1EMXB3 $ VI SYST ESS SUPPLY FROM Valve 1VI-160 Fails As Is 

R01C TANK 1B CONT ISOL VLV 1VI160B 
1EMXB3 
R01D SPARE 40 A FDBKR 
1EMXB3 $ CONT HYDROGEN ANAL YZER Analyzer OOS E355since 480v sample pump oos 
R01E 1 B SAMPLE PUMP 
1EMXB3 
R01F SPARE 40 A FDBKR 
1EMXB3 RB DEMIN WATER SUPPLY CONT Valve 1YM-115 Fails As Is 
R02A ISOL VLV 1YM115B 
1EMXB3 UNIT 1 STATION AIR CONT ISOL Valve 1VS-12 Fails As Is 
R02B VLV 1VS12B 

1EMXB3 CONT VENT UNIT CONDENSATE Valve 1WL-322 Fails As Is, Mtr Htr OOS 

R02C CONT ISOL VLV 1WL322B 
1EMXB3 $ VI SYST ESS SUP FROM TANK Valve 1VI-129 Fails As Is 

R02D 1A CONT ISOL VLV 1VI129B 

( 1EMXB3 $ NCDT VENT CONTAINMENT Valve 1WL-41 Fails As Is, Mtr Htr OOS 
i~03A ISOL VLV 1WL41B 

1EMXB3 $ RB SUMP PUMP DISCHARGE Valve 1WL-65 Fails As Is, Mtr Htr OOS 

R03B CONT ISOL VLV 1WL65B 
1EMXB3 
R03C SPARE SIZE 1 CFVR STR 
1EMXB3 
R03D SPARE SIZE 1 CFVR STR 
1EMXB3 NORMAL INCOMING BKR FED 
R04A FROM 1EMXB 
1EMXB3 
R04B SPARE SIZE 1 CFVNR STR 
1EMXB3 $ NCDT PUMPS DISCHARGE Valve 1WL-1 Fails As Is, Mtr Htr OOS 
R04C CONT ISOL VLV 1WL1B 

1 EMXB4 LOADS 
1EMXB4 
01A SPARE SIZE 1 CFVR STR 

1EMXB4 NC PUMP 1 B THERMAL BARRIER Valve 1 KC-364 Fails As Is, OAC pts D0008 & D1056 

01B OTL T AUTO ISOL VLV 1 KC364B OOS 

1EMXB4 NC PUMP 1 D THERMAL BARRIER Valve 1 KC-413 Fails As Is, OAC pts D1 057 & D2077 

01C OTL T AUTO ISOL VLV 1 KC413B OOS 

1EMXB4 NC PUMPS RETURN HDR INSIDE Valve 1 KC-424 Fails As Is, OAC pt D1 058 OOS 

02A CONT ISOL VLV 1 KC424B 

1EMXB4 REACTOR BLDG KC DRN HDR Valve 1 KC-429 Fails As Is, OAC pt D1 059 OOS 

12B INSIDE CONT ISOL VLV 1KC429B 
1EMXB4 ACCUMULATOR 1 B DISCHARGE Valve 1 NI-65 Fails As Is, Loss of CB indication only 
02C ISOL VLV 1 NI65B 
1EMXB4 INCOMING FEEDER FROM L.C. 
03A 1ELXB 
1EMXB4 FDR TO 600 VOLT MCC 1EMXB5 Breaker 1 EMXB4-03B load side is hard wired into bus 



03B 
1EMXB4 
03C 
1EMXB4 
030 

,EMXB4 
03E 

1EMXB4 
04A 
1EMXB4 
04B 
1EMXB4 
04C 
1EMXB4 
05A 
1EMXB4 
05B 
1EMXB4 
05C 
1EMXB4 
06A 
1EMXB4 
06B 

1EMXB4 
06C 
1EMXB4 
07A 
1EMXB4 
07B 

1EMXB4 
17C 
IEMXB4 
OSA 
1EMXB4 
OSB 
1EMXB4 
OSC 

1EMXB5 
01A 
1EMXB5 
01B 
1EMXB5 
01C 

1EMXB5 
02A 
1EMXB5 
02B 
1EMXB5 
02C 
1EMXB5 
020 
1EMXB5 
12E 
,EMXB5 
03A 
1EMXB5 
03B 
1EMXB5 
03C 

BUS 1EMXB5 

FUTURE 
ACCUMULATOR 10 DISCHARGE 
ISOL VLV 1 NISSB 
HOTLEG INJ. CHECK Valve 1 NI-122 Fails As Is 
1N1124,1N112S TEST ISOL VLV 
1 NI122B 
CONTAINMENT AIR RETURN FAN 
1B DAMPER 1RAF-D-4 

SPARE SIZE 1 CFVR STR 
NI ACCUM 1A SMPL LINE INSIDE 
CO NT ISOL VLV 1 NM72B 
NI ACCUM 1 B SMPL LINE INSIDE 
CONT ISOL VLV 1 NM75B 

NI ACCUM 1C SMPL LINE INSIDE 
CONT ISOL VLV 1 NM7SB 
$ ACC 1 B BtU N2 TO PORV 1 NC-
32 BLACKOUT SUP VLV 1NI431B 

NI ACCUM 10 SMPL LINE INSIDE 
CO NT ISOL VLV 1NMS1B 
SG 1 B UPPER SHELL SMPL CONT 
ISOL VLV 1NM197B 

SG IB BLOW DOWN LINE SAMPLE 
CO NT ISOL VLV 1 NM200B 

SPARE SIZE 1 CFVR STR 
SG 10 UPPER SHELL SAMPLE 
CO NT ISOL VLV 1NM217B 

SG 10 BLOW DOWN LINE SMPL 
CONT ISOL VLV 1 NM220B 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 

SPARE SIZE 1 CFVR STR 

1 EMXB5 LOADS 

$H2 PURGE EXHAUST CO NT 
VESSEL CO NT ISOL VLV 1VE6B 
RV CONTAINMENT INSIDE ISOL 
VALVE 1RV33B 
H2 SKIMMER FAN 1 B SUCTION 
ISOLATION VLV 1VX2B 

$ INC FOR FROM MCC 1 EMXB4-
03B (HARD WIRED TO 1EMXB5) 

FUTURE 

SPARE SIZE 2 CFVNR STR. 
A StG TEMPER ISOLATION VLV 
1CF151 B 
B StG TEMPER ISOLATION VLV 
1CF153B 

SPARE SIZE 1 CFVR STR. 

SPARE SIZE 1 CFVR STR. 

SPARE SIZE 1 CFVR STR. 

Valve 1NM-72 Fails As Is, OAC pt 01015 OOS 

Valve 1 NM-75 Fails As Is, OAC pt 01014 OOS 

Valve 1NM-7S Fails As Is, OAC pt 01013 OOS 

Valve 1 NI-431 Fails As Is, OAC pt 03370 OOS 

Valve 1NM-S1 Fails As Is, OAC pt 01012 OOS 

Valve 1NM-197 Fails As Is, OAC pt 01010 OOS 

Valve 1 NM-200 Fails As Is, OAC pt 01011 OOS 

Valve 1NM-217 Fails As Is, OAC pt 01009 OOS 

Valve 1 NM-220 Fails As Is, OAC pt 01011 OOS 

Ref MC-1703-007.09, 1EMXB5 fed from 1EMXB4 (No 
Alt) , 
Valve 1VE-6 Fails As Is 

Valve 1RV-33 Fails As Is (1 RV-32 from 1EMXA1 can 
isol pen) 
Valve 1VX-2 Fails As Is, NOTE: must be open to start 
Skimmer Fan 

Valve 1 CF-151 Fails As Is, OAC pt 03364 OOS 

Valve 1CF-153 Fails As Is, OAC pt 03365 OOS 

038 8US 1EMX8S 
1EMX84 
03C FUTURE 
1EMX84 ACCUMULATOR 1D DISCHARGE 
03D ISOL VLV 1 NI888 

( 
HOTLEG INJ. CHECK Valve 1 NI-122 Fails As Is 

,EMX84 1N1124,1N1128 TEST ISOL VLV 
03E 1 NI1228 
1EMX84 CONTAINMENT AIR RETURN FAN 
04A 18 DAMPER 1 RAF-D-4 
1EMX84 
048 SPARE SIZE 1 CFVR STR 

1EMX84 NI ACCUM 1A SMPL LINE INSIDE Valve 1 NM-72 Fails As Is, OAC pt D101S OOS 
04C CaNT ISOL VLV 1 NM728 
1EMX84 NI ACCUM 18 SMPL LINE INSIDE Valve 1 NM-7S Fails As Is, OAC pt D1 014 OOS 
OSA CaNT ISOL VLV 1 NM7S8 

1EMX84 NI ACCUM 1C SMPL LINE INSIDE Valve 1 NM-78 Fails As Is, OAC pt D1013 OOS 
OS8 CaNT ISOL VLV 1 NM788 
1EMX84 $ ACC 18 8/U N2 TO PORV 1 NC- Valve 1 NI-431 Fails As Is, OAC pt D3370 OOS 
OSC 32 8LACKOUT SUP VLV 1 NI431 8 

1EMX84 NI ACCUM 1 D SMPL LINE INSIDE Valve 1 NM-81 Fails As Is, OAC pt D1 012 OOS 
06A CaNT ISOL VLV 1NM818 
1EMX84 SG 18 UPPER SHELL SMPL CaNT Valve 1NM-197 Fails As Is, OAC pt D1 01 0 OOS 
068 ISOL VLV 1NM1978 

1EMX84 SG 18 8LOW DOWN LINE SAMPLE Valve 1 NM-200 Fails As Is, OAC pt D1011 OOS 
06C CaNT ISOL VLV 1 NM2008 
1EMX84 
07A SPARE SIZE 1 CFVR STR 
1EMX84 SG 1 D UPPER SHELL SAMPLE Valve 1NM-217 Fails As Is, OAC pt D1 009 OOS 
078 CaNT ISOL VLV 1NM2178 

1EMX84 SG 1D 8LOW DOWN LINE SMPL Valve 1 NM-220 Fails As Is, OAC pt D1 011 OOS 
f 17C CaNT ISOL VLV 1 NM2208 ( IEMX84 

08A SPARE SIZE 1 CFVR STR 
1EMX84 
088 SPARE SIZE 1 CFVR STR 
1EMX84 
08C SPARE SIZE 1 CFVR STR 

Ref MC-1703-007.09, 1 EMX8S fed from 1 EMX84 (No 
1 EMX8S LOADS Alt) 

1EMX8S $ H2 PURGE EXHAUST CaNT Valve 1VE-6 Fails As Is 
01A VESSEL CaNT ISOL VLV 1VE68 
1EMX8S RV CONTAINMENT INSIDE ISOL Valve 1 RV-33 Fails As Is (1 RV-32 from 1 EMXA1 can 
018 VALVE 1 RV338 isol pen) 
1EMX8S H2 SKIMMER FAN 18 SUCTION Valve 1VX-2 Fails As Is, NOTE: must be open to start 
01C ISOLATION VLV 1VX28 Skimmer Fan 

1EMX8S $ INC FDR FROM MCC 1 EMX84-
02A 038 (HARD WIRED TO 1 EMX8S) 
1EMX8S 
028 FUTURE 
1EMX8S 
02C SPARE SIZE 2 CFVNR STR. 
1EMX8S A S/G TEMPER ISOLATION VLV Valve 1CF-1S1 Fails As Is, OAC pt D3364 OOS 
02D 1CF1S18 
1EMX8S 8 S/G TEMPER ISOLATION VLV Valve 1CF-1S3 Fails As Is, OAC pt D336S OOS 

( 12E 1 CF1S38 
,EMX8S 
03A SPARE SIZE 1 CFVR STR. 
1EMX8S 
038 SPARE SIZE 1 CFVR STR. 
1EMX8S 
03C SPARE SIZE 1 CFVR STR. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 7 B 

Question Bank # KA_system KA number 
1807 SYS007 A1.01 

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the PRTS controls 
including: (CFR: 41.5/ 45.5) 0 Maintaining quench tank water level within limits ........................................................ .. 

Unit 1 was operating at1 00% RTP when it was determined that 1 NV-6 (Letdown Line 
Inside RB Relief) is leaking 9.0 GPM to the PRT. 

1) Assuming a starting level in the PRT of 70%, what would be the indicated PRT 
level after 4 hours? 

2) To which location is the PRT drained to prevent exceeding the design limit for 
PRT level per OP/1/A/61501004 (Pressurizer Relief Tank)? 

REFERENCE PROVIDED 

A. 1) 86% 
2) Containment Floor and Equipment Sump 

B. 1) 86% 
2) NCDT 

C. 1) 90% 
2) Containment Floor and Equipment Sump 

D. 1) 90% 
2) NCDT 

Wednesday, October 14, 2009 Page 13 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 7 B 

,Question Bank # KA system KA number 
1807 SYS007 Al.Ol 

t<A desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the PRTS controls 
including: (CFR: 4l.5 / 45.5) 0 Maintaining quench tank water level within limits ......................................................... . 

Unit 1 was operating at 100% RTP when it was determined that 1 NV-6 (Letdown Line 
Inside RB Relief) is leaking 9.0 GPM to the PRT. 

1) Assuming a starting level in the PRT of 70%, what would be the indicated PRT 
level after 4 hours? 

2) To which location is the PRT drained to prevent exceeding the design limit for 
PRT level per OP/1/A/61501004 (Pressurizer Relief Tank)? 

REFERENCE PROVIDED 

A. 1) 86% 
2) Containment Floor and Equipment Sump 

B. 1) 86% 
2) NCDT 

C. 1) 90% 
2) Containment Floor and Equipment Sump 

D. 1) 90% 
2) NCDT 

Wednesday, October 14, 2009 Page 13 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 7 B 

General Discussion 
Initial PRT level is given at 70% which represents a volume of9750 gal. With a 9 GPM 'input for 4 hours (240 Minutes), a total of2160 gal. 
The resulting volume in the tank will be 11910 gal. Using the reference provide this new volume would represent a new indicated level of 86%. 
The X axis on the tank curve is graduated in divisions of250 gal, if the candidate was off 1/2 of this value Standard allowable margin for error 
reading curves, on each tank level, the new derived level would be 90%. Per station procedure OP/1/Al61501004 (Pressurizer Relief Tank), Enc. 
4.2 (Adjusting PRT level) the PRT level is lowered by draining to the NCDT via PRT Drain. The alternate option provided is via the PRT 
sample line. This flowpath is very limited and would not be sufficient to prevent exceeding the design maximum level in the tank. 

KA is matched because given an input to the PRT the candidate must predict it resulting level after a stated period oftime using a reference tank 
curve to determine this new level. "Operating the controls" knowledge is required due the required knowledge as to where to the PRT would be 
drained in this situation and all of the above is required in order to maintain the water level within limits. 

This is a higher cognitive level question because the candidate must take the information given, interpret a tank curve and predict an outcome. 
He must also possess system operational knowledge. At the very least, the question requires a mUlti-part mental process to successfully answer. 

Answer A Discussion 
Incorrect: Level is correct, location to drain is wrong. Plausible because the level is correct, and the location is possible but would not used in 
the situation. 

Answer B Discussion 
ICORRECT. See explanation above. 

Answer C Discussion 

Incorrect: Both answers are wrong. Plausible: As explained above, error reading the tank curve would provide this level and the location is 
possible but would not used in the situation given. 

Answer D Discussion 
Incorrect: First answer wrong, second is correct. Plausible: As explained above for tank level, an error reading the tank curve would provide this 
answer. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s) Lesson Plan OP-MC-PS-NC, 
Reactor Coolant System, Rev. 31, page 35-37 

Learning Objective: OP-MC-PS-NC Obj. 19 

QuestionBank # IKA system IKA number I 
18071SYS007 IA1.01 I 

KA desc 

Question Source 

Student References Provided 
U-l Data Book Curve 7.2 (Q7) 

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the PRTS controls 
including: (CFR: 41.5 I 45.5)0 Maintaining quench tank water level within limits ......................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 

Thursday, October 15,2009 Page 14 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 7 B 

General Discussion 
Initial PRT level is given at 70% which represents a volume of 9750 gal. With a 9 GPM input for 4 hours (240 Minutes), a total of 2160 gal. 
The resulting volume in the tank will be 11910 gal. Using the reference provide this new volume would represent a new indicated level of 86%. 
The X axis on the tank curve is graduated in divisions of 250 gal, if the candidate was off 112 of this value Standard allowable margin for error 
reading curves, on each tank level, the new derived level would be 90%. Per station procedure OP/1/A/6150/004 (Pressurizer Relief Tank), Enc. 
4.2 (Adjusting PRT level) the PRT level is lowered by draining to the NCDT via PRT Drain. The alternate option provided is via the PRT 
sample line. This flowpath is very limited and would not be sufficient to prevent exceeding the design maximum level in the tank. 

KA is matched because given an input to the PRT the candidate must predict a resulting level after a stated period of time using a reference tank 
curve to dete=ine this new level. "Operating the controls" knowledge is required due the required knowledge as to where to the PRT would be 
drained in this situation and all of the above is required in order to maintain the water level within limits. 

This is a higher cognitive level question because the candidate must take the info=ation given, interpret a tank curve and predict an outcome. 
He must also possess system operational knowledge. At the very least, the question requires a multi-part mental process to successfully answer. 

Answer A Discussion 
Incorrect: Level is correct, location to drain is wrong. Plausible because the level is correct, and the location is possible but would not used in 
the situation. 

Answer B Discussion 
ICORRECT. See explanation above. 

Answer C Discussion 

Incorrect: Both answers are wrong. Plausible: As explained above, error reading the tank curve would provide this level and the location is 
possible but would not used in the situation given. 

Answer D Discussion 
Incorrect: First answer wrong, second is correct. Plausible: As explained above for tank level, an error reading the tank curve would provide this 
answer. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s) Lesson Plan OP-MC-PS-NC, 
Reactor Coolant System, Rev. 31, page 35-37 

Learning Objective: OP-MC-PS-NC Obj. 19 

QuestionBank # IKA system IKA number I 
18071SYS007 IA1.01 I 

KA desc 

Question Source 

Student References Provided 
U-l Data Book Curve 7.2 (Q7) 

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the PRTS controls 
including: (CFR: 41.5/ 45.5)DMaintaining quench tank water level within limits ......................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 

Thursday, October 15,2009 Page 14 of 151 



Question 7 References: 

N N LP LP L 

OBJECTIVE L L R S 0 

0 0 0 0 R 

R 

19 State the purpose of the pressurizer relief tank and the design features X X X X 

which accomplish the purpose. 

( 

Question 7 References: 

N N lP lP l 

OBJECTIVE l l R S 0 

0 0 0 0 R 

R 

19 State the purpose of the pressurizer relief tank and the design features X X X X 

which accomplish the purpose. 

( 

( 



( 

1,.1 

1.4 

15 

1.0 

, -
.,. j~ 

1.S; 

OP}' l(.4l61W/OO4 
3 or! 4 

e5lir~!1L'1l!!a Ta "B" OI BW& !,:mtliseEi mmtma Nl ~BE:t 00 llh<! Pi:.T ~ 
noo:mltl 'W' ,ilti~~.-

.~. ''all!! loclllll!!le b~1emtf!le cQtJilml-e-nt ]!6~~. maJ . .respet:etive ;{(i!:~!lmmt 
~.:.'!:Siid! S.llIml1!lle be ei~es;ed mr.:iEw.amet I!ilftig;l'f9ZlI!ipm. 

VIIkes lJ~t!:U!~. ~~;;:eet ~ill.:tb!.,l)pH!l;jll!~~rt.~hilll!ms ~:. I~!mJjJ5il: 
ilKit be mifu:::.~illU}'a:.,:;~~:DL, m.c.Ibe i!S tl~l!cmm:g 'l'n ~ft::j1li.1'm1! bmd:~iLe!l. it 

dllel1ltm"-"i:!i!l ~rJ IlU'!. 

}j.f',.~.~'I.m1l NCDI' :p_ru.::~~ fill.V;:is: l~ gpm ~rime plmlf0 m PItT coolmg 
.ll~m1 :r'.m~m conceml 

Unit 1 

( 

( 

1. Purp~~ 

I.1 

, , 
.'~.' 

""I -; _.J 

1.4 

, .-..... ) 

I.o 

, -.ii( .• f
t 

~~..:!tC.Ct\1: TJrlk ''D'' 00: BuIkXin:&~cD sw :JI:::lll:tml'l N1 t:rlet 00 ib: Pi'..! C:uriI:.:: 
~CpcriltiOI3. - -

Tb: 'I.'ellI! ,'all!!! :ocJ.:c!l b=m'e~tf:c c.o:[.ii1~..!i! f€lemtit':!I . .utC rfS]lec1i.ve ci!r::.ja~"r'IT·€l.r. 
~I.zj:iii!c :50klicc .. 'm'l! :;:l<.;;ruld be .l'J6:ires~ in: ;::C~i.cm:r.1' ·::u:ea.d: il.1itig,rioocpm. 

V~ O]:8"J..tec i:l tms pKlcedu,;e .(!J!.:::t be .c:;:era:l!c; by r::.nTIJ::Z1L lI:.c;u:s orJ:;.'. Ih.ey Dl·J5.: 
::lot be ,utfh:::illy ~=~::;re;i Si!l.Cb as tighrri;',!!i :!'rfO'~ 'i!,'W! 1h~ bro::lwneeJ or !2::iq 11. 

cMilcCI'-l..u cn . .!I.l!l!!C.·E.:''aNtE. 

>ils.icll.:JI:. XCDT :?.:rmp fudulf,gJ! :tcts.· is, lSi) §".1m ('Jc.e p"..lOlp) in PRl' ;:co:i!:g 
,ilign.t:i:r.: (]u:n:.:t :rJJ:.l!crcoo.ce.ml 

1.8. :!'r:f.icim:.J.Ol NeD! md PRT PH: .• i:[1! !; (I~. {PIP-M-99-5074} 

3. Procedmof' 



I;&cklmlT~ 41.2 

Adljmtillg PRI u~ 
OPtllA/61:5QiOO4 
~'g,! I af4 

1.1 ~'lu.m:,;jJ""'E: Td ''H'' '00: Bulk Nm'~~ siWI miWrlt!1fI.ll N2 'Mrul&et! 00 Pl.T crag 
rnmm!!. 'f!lpmttllZins. 

1.3 PItT b!Lrel 

15 Mi!"iUm1iU.n NCUT1illi:i PR1'pm;;smre is. fJ'~. {P~M-!l9-5.Ct74} 

!. lDitiail CG'UditiOllL~ 

101 If'PiLT~;B!~~. be llltwered. usimg ~ NeDT 
OPHlAl6SOG.OOI W;!I£t!!i Sl;S;tf<m). 

o 3.3. PF..l' Le'lo~ U::mglJsar1"ity F~~ 
o Sa.~u 3.4. laimg PR1' Le'Iorel Us,mgF'.t!lil:iiar Mik'!rilp Water ~!li 
o 35, !£I1ii~amg PItT l.eve2 Umg INC-I07 A (PItT Drnin) 
o 3.15. Uliw!IiIuy'SC!b:i~ixlI!;gPRT Le.i'el. Usmg INC- Ul9 (PRT i¥l Sm!ple) 

Unit 1 

( 
\ 

EmdoSllre .fI,2 

AdjusDJlg fR r Lenl 
OP/liA/6150/004 
?age m oJ4 

1.2 S:hctCotJ.'1:: rJ.Jl.!i: ''B'' 'i)J Bulk Xirri1'g~!:i. s.lJ.an rr;?lir;tili;.i!I XI t:rier: 00 :he PRT 6uriI:g 
:nCllrcl cpl:![ario:c.:;, 

15 ~fiI:.iDl:JDl NeDT :u;;i PRTpressJ.m! ii I[\~. {PI?-M~9·5074} 

~" lnitiilJl Conditio.ll} 

2.1 IF PRT ~i&e: IN be r.ri:s;~;i f...i!ilCtCJMi'!ke:']p 'Ilo'ma: :p;".ll2.'bie p!I mvVA.:!5:2{!-J;'(I B 1 
::RE!?Jrror :\IJJ;ec'p Wil.~![ iy:1em). 

1J IT PRT Ie'!.'e: ro 'he Jcwer~ 1J5irJg il:.e NCDT !l.1-s;tell:. NCD! 51';r.2O. ope:rJ.'i:r:g per 
OP"1.'~4.·'650l}:OOi (1.i~Ji:i W~'te s.~~'i1'e};;l), 

o :;.1 E\';ili..::!?lte all QU::S;~ilLiiiI:~' R....'tR3. :b't!l:.~· :imp:lD: perrotulill:.:::e of "l'j::., PQceiw€:. 

:; .1 Pa:c:rn: the: ilpplicabll! SEc<:::i::.u: 

[] S.~l::';)D 3.3. B..iIr:l.I:g PF.T I.e,'el U:;mg: wl'ri11'!:I:. 
[] Se.:t:-ol: 3.4, Rais;in;g PIlI" Im,'i!l U::..mg RS?i:::ror ::-"f~o:.1p Witter Ptm:.;: 
[] Se. ~~D 15.1o'tl.'erUig PRT Le\rei! Vwg INC-lOlA (PRT Dril:ir.) 
[] SEc<:r!iJ1:. 3.tS. lo'tl.·l:![ilIg/S,t!bj:izX.~ PRT w.'el U;icg: INC·I{l9 (PRT #1 Smrple) 

lTn:it 1 



"-~ • .l 
.ujmtiq !'R1"l.nII 

3.3 Ibisirtg JlI..T I.nR.U'SiDg GrnUy Fill 

33.1 

m IlA16·]501004 
,..,2,.'4 

33.2 Al"l'Ut. dI!smd Iev!Il6dteii, dDse l'NC-SU (PIlI Sp;irf SupplJ' BJod;). 

3.4 hisilJg JJl:ILevenJ5_,1t.ac.tE,~ Wider PmIIp 

(] 1.4.1 PllceKM\VSTin~:permli~12(J..ucta:"Mab!ilpW" 
SJ!IUl). 

1.4.2 Op!a INC-50. (ftT Sp:ay ~ Blmd:). 

1.4.1 .I.FIU. dtiimi In'elJl!ldwd, daR lHe-SIA. (PIlI SpgJ SWlJBkId;). 

(] 3.4.4 SlDIR,lM'fIiSTIKUrnliltilm peI'QPf]'AJ6lOOItlll OtItilOD['JIIalqIlUi!r 

3,5 ~ PlU' Level Usimg lNC-l00A (PItT~ 

(] 35.1 Muit«NC ~ seaI~ daselyUl! ,*jiiDIg~ in·NC'DT. 

15.2 Natify~~_P.ll':lI!velmbe~ 

! 
DIE 'I"iIIII' 

I NOD: EqtaJiMg ~ IIH!IJrem PlU' alfCDTlHDr.es ~ofNCD"ll"·ParJ·.· 
15.4 IF desimi 1D ai5t!IIIlT~, DadifJ ~ CJwmj9hymai5e :PIt.'f 

~JBOPfOI~]1 {1Il"GE~. 

35.5 IF IW-MAC (ill, He ~ Sal Wider B.emm Cam JiJsi.lEhai).AN!D 
lfNV-95B (til NC JID1p Sa1I Wim: I.etam.Oam ~ hDl) apeD.. check 
vcr ~ is g,D!!IiB: duD,PI..T p:ewae. 

35.6 Opat INC-lOlA (I1R.'lDAinl 

UBit 1 

I 

( 

( 

( 

., ., 
J.;:! 

Eor!.osure ".2 

Adju'SDllglPR T Le-,-eI 

F~iri.g PET Let!!:l Using GnwifJ Fill 

OP/I:A/o15D/OO4 
?age 2; 0:4 

3.3. i Open INC-58A \'YF .. T SIJ,lY S:uppty BWck). 

03.4.1 

3.4.2 

3.4.1 

03.4.4 

o 3.:L 

P:?l1:·e ~t.':P'J.:ST m re:irct:iJ.ttcr. per OPo'1"A,'621>[l.'{J12 (F.eiJcoor ).-weq' WJ.~er 
Sy~[C!l!l). 

Sea:re ilt~rST red:rruilrior. p~!OP:IL.tI'6100/0n (:?':p'\iC:C! Milkiru~ Warer 
S,';r2'£l"L 

.3 .. i -+ .IF d.e:.ireC! ro rJ.l5.f! ?F...T pli!5i!.:lIf!, M-;L."\ F .. ?iliwil£ie::;r.e!d5;:r:.~ tiJ j:3j:.e .PRT 
pe;s,me]:e! OP,·Ct,;i..6::!OO0l8 IJf?i5:e Gas O;&i1!ioJC.). 

----------, ---_. 

CAt'l'IOS: ]:,:(:'1 pre~;-J!I!: wrU.rt:e np:id.ly to ?RT :;rre~i,,![i!, IFXCI:r ?re5~i! .~€:i ,:()O",,'£ 

'\:'(T pIi!iilL"'e,XC ?amp #2 J!1rl :;i:3;eiU will be :'.IC!:er'£f!ir J£fe:teC!. 

IE' lK"'t''-94AC (t.TSX::" ?r~"""":; .~eJ.l, V;'ill:er Re'!J.L"!l :::Clot fus;ice l!:;alj'j _~"D - .. -~.... ,,~--
1:!>4".:"-~5B:-U: K::': :0.."' ...... , SeM 'Water Re-run:. Cor:t O1.:~t'iide liCl': lYre!::. rhe::l • <!I;'".~. ~""'r 

.... r·:::·1 :;:.re£5'l[1! E gJel1er furu::. PRJ pre:i:'J!I!, 

35,6 

Unit 1 



EKoosmi! 4.2 OPlliA./615I)lOO4 

.. :!jJli~i!illg PRl' L~'RJl ~.~ 3 4 

3 . .5.7 .U'mB desired ~lr~ Ie!.dled,piIfn dle f~n~g: 

35.7.1 

35.7.2 

3SS 

35.11:.1 

35.8.2 

:IF PIlT Ifi'e[" p~s:l:b"e ~~rl, limtif'J F..Jift~'il:JitE' (;tl.~5;t.r}' to 
ls;{l']zte; PR! ~rol!f p~s.ure pel OPtDl .. l\i6200'.j}1! (Wll~! Uti 
~Zln~n). 

NOOfy Iti~iI~te Chl!!mis;~ !B dle f'l',Ali7I'lIi"!m~'" 

o It is, ~d ltoi~pem 1'WL-41B (NCDT Vent 
Iscl) 

, , 

Pm.:!tli.N{!.~ D~ TiJIl2 

~\BEN ~i!(Ji!dby F~1!f~£'~1! ChasliI;r. 
(NCD!Ve.m C~Dt Isof). 

. 
--}--

Unit 1 

l\l,11.-41B 

( 

3.5.7.2 

35.111 

( 35.:U 

( 

Eru"Josnr! ".2 

AdjmtiDg PR r llfTeIi 

Clo:E: lNG-I C~7A (PR.T Dr;,.m). 

OP.'l:A"61:S0/004 
hge:; 0:4 

n- PRY" OW![ p::e£S'ID! iDi:!i.J.'led, IiC::fy F.J.d'i\"~:~e; Ciemi:'!rY to 
i.5:nl,te PRT (1i:e!" prE!5s.m-e pef OP,'D,' .. !\.·lS200'Ol& (U'?l;ti! Gi5 
O?mdor.). 

, , 

:Y~te!:m2 

Notify Rao1ls,te CtEI!l'ht'}' ofl!be fo:Lo'i\"IDg', 

o It i5. :ieilied. ~oc:?.m 1TJi,'lAIB .:,NCD! Vem C'il!!! (rJr::ne 
hal) 

o F..ld'i\·:li:1E rJs:: !L.Qd~c! WG::Ornpli!:~:;ccr :'Ci! pOpi!I O]:~:wc 

o C'llI!I"!!It NCDT pIE!::5.1l.JE: p~ 

, , 

Pi!I:v c N (I riiii!li ::"?lte Time 

n,m~ dir"ec;ecby F..l-i""·:.'l::i! (!:iP-D1isuy. ope!::. nl'l.-41B 
(NCDTVe.l:( (oc,:Ou.Ei&: !sol). 

. ----

Cnit 1 



UNIT 1 

I 

I I -~-+-+-IT -+--I-+-+--~ 
1-

.. -~--+--, ~ l00:III}.Hn •• 1~~~_ 
o 10 20 30 40 50 60 70 80 90 100 110 

PERCENT LEVEL INSTRUMENTATION INDICATION 

This data is also available on the OAe. UNIT 1 

UNIT 1 
OPl1lAl61 00/22 

ENCLOSURE 4.3 
CURVE 7.2 

PRESSURIZER RELIEF TANK 
(VOLUME vs. lEVEL) 

14000 T"T-;-!"""""7'""T'"'1'":-,...,-r--r-,...,.,....,.---r-,..-;-..,.----r-,--"T_-;-!-_,... __ 'T" _ _ "TI-"_i-jr-_-"'T"+"T 1_-___ -_ '--:-i'T t--"""!,---_~r-. ___ ,.-__ -___ ""f"""'!~__r"' .... _-.-;-:--..,......".j --1- -r-'- - ----! -----~----~--- + --, -- --------- ____ L 
! _____ jL 

13000 1=t$~~~±±t=1s==E~$~8i=b=~~r~il1~oO~"!.~o ~L~EV~E~l~=~1~3,S1~72~G~AL~L~'O~N~S~1'-~;Eg±~E3 
12000 t~-j-l--:---S'-E~:E~a=+~:±t~~~~'~=8=t--tf-~~~ --t -~rEt~~--±i t~---~--tl-~t_~j-:.,..~""'±-bj±~E3 r -4-'-

11000 ~_+~-+~~_+~~'~~-r+--+~-4-r-;~~_r+_~~~~--~_r~~~'~: ~~~~~~~--~ 

j- ---- i 

-, -1 
I ----;--- --- -- --- --- --- - -j.- ii t 

l 
-, --~- ~ :F~ :--r -,- -- ----- __ x __ --j- ------- -Vi ; i i; '1 T~ 

, 

PERCENT LEVEL INSTRUMENTATION INDICATION 

This data is also available on the OAG. UNIT 1 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 8 

IQuestionBank # IKA system IKA number I 
1808 I SYS008 I A2.03 I 

AA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCWS, and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those malfunc- tions or operations: (CFR: 41.5/43.5/45.3/ 45. 13) o High/low CCW 
temperature ...................................... . 

The following conditions exist on Unit 2: 

• A normal plant shutdown is in progress 
• All NC pumps are in service 
• Train A of NO cooling was placed in service 5 minutes ago 
• 3 minutes ago the following alarms were received on the OAC: 

o "2A KC HX Outlet Temp Hi Hi" 
o "NC Pump Thermal Barrier KC Outlet Temp Hi" for all NCPs 
o "NC Pump Mtr Upper BRG CLR KC Outlet Temp Hi" for all NCPs 

• The following readings exist on all running NCPs: 
o Motor bearing temperatures are 185°F 
o Lower radial bearings are 200°F 
o Seal outlet temperatures are 165°F 

Operator action in response to these conditions will be to (1) 
because (2) 

A. (1 ) reduce the KC heat load by reducing NO flow 
(2) an NCP bearing temperature limit has been exceeded due to a loss of 

cooling flow 

B. (1 ) reduce the KC heat load by reducing NO flow 
(2) KC HX temperatures are approaching design limits 

C. (1 ) immediately stop all running NCPs 
(2) an NCP bearing temperature limit has been exceeded due to a loss of 

cooling flow 

O. (1 ) immediately stop all running NCPs 
(2) KC HX temperatures are approaching design limits 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

I 
1808 I SYS008 J A2.03 I 

AA desc 

QUESTION 8 B 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCWS, and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those malfunc- tions or operations: (CFR: 41.5/43.5/45.3/ 45. 13) o High/low CCW 
temperature ...................................... . 

The following conditions exist on Unit 2: 

• A normal plant shutdown is in progress 
• All NC pumps are in service 
• Train A of NO cooling was placed in service 5 minutes ago 
• 3 minutes ago the following alarms were received on the OAC: 

o "2A KC HX Outlet Temp Hi Hi" 
o "NC Pump Thermal Barrier KC Outlet Temp Hi" for all NCPs 
o "NC Pump Mtr Upper BRG CLR KC Outlet Temp Hi" for all NCPs 

• The following readings exist on all running NCPs: 
o Motor bearing temperatures are 185°F 
o Lower radial bearings are 200°F 
o Seal outlet temperatures are 165°F 

Operator action in response to these conditions will be to (1) 
because (2) 

A. (1 ) reduce the KC heat load by reducing NO flow 
(2) an NCP bearing temperature limit has been exceeded due to a loss of 

cooling flow 

B. (1) reduce the KC heat load by reducing NO flow 
(2) KC HX temperatures are approaching design limits 

C. (1 ) immediately stop all running NCPs 
(2) an NCP bearing temperature limit has been exceeded due to a loss of 

cooling flow 

O. (1 ) immediately stop all running NCPs 
(2) KC HX temperatures are approaching design limits 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 8 B 

General Discussion 
Explanation (Optional): In the scenario provided in this question, indications are provided in which an excessive heat load has been placed on 
the operating train ofKC. NCP pump temperatures are elevated but have not exceeded any operational limits. To address this condition the 
crew will need to reduce the NC cooldown rate which will decrease the heat load on the KC system to provide additional cooling to the NCP's. 

The KIA is matched because the applicant must evaluate the impact of the malfunction (Hi CCW temperature) on the system's ability to perfonn 
its design function (in this case provide cooling to the NC pumps). Based on the predicted impact to the system (design limits will be exceeded), 
the applicant must select the correct action to mitigate. 

The question is higher cog because the candidate must predict an outcome and select an action to solve the problem. This requires using the 
knowledge and its meaning to solve a problem. 

Answer A Discussion 
Plausible: First part is correct, Lower radial bearing temperature is > 195 deg with is the limit for motor bearings. 

Answer B Discussion 
ICORRECT. See explanation above 

Answer C Discussion 

Plausible: Candidate may believe that NCP limits have been exceeded. The values given in the stem are close to design limits. 

Answer D Discussion 
Plausible Candidate may believe that NCP limits have been exceeded. The values given in the stem are close to design limits. Second part is 
correct. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): Lesson Plan OP-MC-PSS-KC, 
Rev. 25 
Lesson Plan OP-MC-PS-NCP, 
Learning Objective: OP-MC-PSS-KC, Obj. 8 

QuestionBank # IKA system IKA number I 
18081SYS008 1A2·03 I 

KA desc 

Question Source 

Student References Provided 

Ability to (a) predict the impacts of the following malfunctions or operations on the CCWS, and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those malfunc- tions or operations: (CFR: 4l.5 / 43.5 / 45.3/ 45. 13) 0 High/low CCW 
temperature ...................................... . 

401·9 Comments: 401·9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 8 B 

General Discussion 
Explanation (Optional): In the scenario provided in this question, indications are provided in which an excessive heat load has been placed on 
the operating train ofKC. NCP pump temperatures are elevated but have not exceeded any operational limits. To address this condition the 
crew will need to reduce the NC cooldown rate which will decrease the heat load on the KC system to provide additional cooling to the NCP's. 

The KIA is matched because the applicant must evaluate the impact of the malfunction (Hi CCW temperature) on the system's ability to perform 
its design function (in this case provide cooling to the NC pumps). Based on the predicted impact to the system (design limits will be exceeded), 
the applicant must select the correct action to mitigate. 

The question is higher cog because the candidate must predict an outcome and select an action to solve the problem. This requires using the 
knowledge and its meaning to solve a problem. 

Answer A Discussion 
Plausible: First part is correct, Lower radial bearing temperature is > 195 deg with is the limit for motor bearings. 

Answer B Discussion 
ICORRECT. See explanation above 

Answer C Discussion 

Plausible: Candidate may believe that NCP limits have been exceeded. The values given in the stem are close to design limits. 

Answer D Discussion 
Plausible Candidate may believe that NCP limits have been exceeded. The values given in the stem are close to design limits. Second part is 
correct. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): Lesson Plan OP-MC-PSS-KC, 
Rev. 25 
Lesson Plan OP-MC-PS-NCP, 
Learning Objective: OP-MC-PSS-KC, Obj. S 

QuestionBank # IKA system IKA number J 
ISOSISYSOOS 1A2·03 I 

KA desc 

Question Source 

Student References Provided 

Ability to (a) predict the impacts of the following malfunctions or operations on the CCWS, and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those malfunc- tions or operations: (CFR: 41.5 143.5 145.3 1 45. 13) DHighilow CCW 
temperature ...................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 8 References: 

MNS MALFUNCTION OF NC PUMP PAGE NO. 
_M>111 A/55OOlOB Case I 2 of 24 

IJNIT 1 NC Pump Seal Of Pump LO'Wef Bearing Malfunction Re·'i.I-. 

ACTION/El{P£CIED RESPONSE RESPONSE NOT OBTl'.n'JED 

B. Symptoms 

• He pump m.mher 1 sealleakoff flow going up 

• He pump number 1 sealleakoff flow going down 

• NCpump number 1 sea! outlet temperalure going up 

• He pump lower beacing temperature going up 

• "NC PMP NO.1 SEAl LO DIP" alarm. 

t Check abnormal He pump pBlrameter -
KNOWN TO BE VAlID. 

2. Check NC pump parameters within 
operating limits: 

_ • AliNe pump lower oo<d bearinQ 
temperatures - LESS THAN 225"F 

_ • AliNe pump number 1 seal outlet 
ten1plaratures - LESS THAN 235"F 

_ • All NC pump nUimber 1 seal delta Ps -
GREATER THAN 200 PSID . 

3. 
e:xc 

4. !iQ 12 Step 6. 

. any operating limit 
GOIQStep5. 

_ GO TO Enclosure 1 (Validation of HC 
Pump Parameters). 

_ IF trip criteria va!id, THEN GO TO Step 5. ( 

Question 8 References: 

MNS MALfUNCTION OF NC PUMP PAGE NO. 
./lP/1iAi5500'08 Cdsel 2 of 24 

lJNIT 1 NC Pump Sea! or Pump LO'IiVef Bearing Malfunction Re ..... I·, 

Acncn·l/EKPE.CIED aaSPCNSE 

B. Symptoms 

• He pump moiler 1 seal leak off flow going up 

• HC pump numbe,. 1 seal ieakoff flow going down 

• tIC pump number 1 sea:l outlet temperature going up 

• He pump lower bearing temperature going up 

• "HC PMP NO.1 SEAL LO DIP" alarm. 

C. OperatQcAg~ 

i. Check abnormal HC Ilump parameter -
KNOWN TO BE VALlO. 

_ GO TO Enclosure 1 (Validation of HC 
Pump Parameters). 

2. Check NC pump parameters within 
operating limits: 

_ • All NC pump 10000ef radial bearinq 
te"1l€fatures - LESS THAN 225"F 

_ • All NC pump number 1 seal outlet 
temperatures - LESS THAN 235"F 

_ • All NC pump number 1 seal delta Ps -
GREATER THAN 200 PSlD. 

3. 

4. 

lEAl ANY' TIME any operating limit 
exceeded, THEN ~ ill Step 5. 

gO, 1Q. Step 6. 

_ IF trip criteria valid, THEN GO TO Step 5. 



MNS MALfUNCTION OF NC PUMP PAGE NO. 
API1/Ai55OO108 Case II -14 of 24 

lJNIT I NC Pump r.,'totor or Motor Bearing Malfunction Rev. II 

ACTION/EXPECTED RES);l<:mSE 

B. Symptoms 

• HC pump statoc winding temperature going up 

• NC pump motor bearing temperatures going up 

• NC pump upper/Iowel" oil reservoir level computer akwm. 

"1. Check abnormal Ne pwnp parameter -
KNOWN TO BE VALID. 

_ !ill. TO Enclosure 1 (Validation of HC 
Pump Parameters). 

2. Check HC pump parameters within 
operating limits: 

_ • All NC pump stator ·winding temperatures 
- LESS THAN 311°F 

_ • All NC pump nIDtor bearing temperatures 
- LESS THAN 19S"F 

_ • All NC pump oil resef\''Oir leveJ col1l14.11er 
points - INDICATING BET1J\.'EEN 
(-}1.25 AND (+)1.25. 

3. IF AT ANY TIME any operating limit 
exceeded, THEN GO TO Step 5. 

4.. GO TO Step 6. 

_ tF trip criteria valid, THEN GO TO Step 5. 

( 

MNS MALFUNCTION OF NC PUMP PAGE NO. 
API11Ai55OO108 Case II '14 of 24 

UNITl NC Pump r..'Totor or l\.'1otOl" Bearing Malfunction Rev_ '11 

AGTICN/EXPErCIED ;:':;::SPCNSE 

B. Symptoms 

• NC pump stator winding temperature going up 

• NC pump motor bearing temperatures going up 

• He pump tippee/lower oil reservoir level computer alarm. 

C. Operator Actions 

1_ Check abnornud He pump parameter -
KNOWN TO BE VALID. 

_ GO TO Enclosure 1 (Validation of HC 
Pump Parameters). 

2_ Check Ne pump parameters within 
operating Umits: 

_ • All NC pump stator winding temperatures 
-LESS THAN 311°F 

_ • A~ NC pump motor bearing temperatures 
- LESS THAN 195"F 

_ • All NC pump oil reseJ\I'oir !evei COfnputer 
points - IND!CATING BETVVEEN 
{-)125 AND (+)'125_ 

3_ IF AT ANY TIME any operating limit 
exceeded, THEN GO TO Step 5. 

4. GO TO Step 6. 

_ IF trip critecia valid, THEN GO TO Step 5. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 9 

QuestionBank # KA system KA number 
1809 SYSOI0 K6.04 

. .A desc 
Knowledge of the effect of a loss or malfunction of the following will have on the PZR PCS: (CFR: 41.7! 45.7)DPRT 

Given the following conditions on Unit 1 : 

• NC system pressure is 1985 PSIG and slowly decreasing due to a leaking 
Press urizer Cod e Safety Valve (1 N C-1 ) 

• PRT pressure is currently 65 PSIG 
• Discharge temperature downstream of 1NC-1 is 310°F 
• Containment pressure is currently 0.1 PSIG 

If the PRT rupture disc fails prematurely given the conditions above, the rate of NC 
system depressurization will (1) AND the temperature downstream of 1NC-1 
will (2) 

A. (1) increase 
(2) remain the same 

B. (1) increase 
(2) decrease 

C. (1) remain the same 
(2) remain the same 

D. (1) remain the same 
(2) decrease 

Thursday, October 15, 2009 Page 17 of 151 

B 

( 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 9 

QuestionBank # KA system KA number 
1809 SYSOIO K6.04 

.A. desc 
Knowledge of the effect of a loss or malfunction of the following will have on the PZR PCS: (CFR: 41.7! 45.7)DPRT 

Given the following conditions on Unit 1 : 

• NC system pressure is 1985 PSIG and slowly decreasing due to a leaking 
Pressurizer Code Safety Valve (1 N C-1) 

• PRT pressure is currently 65 PSIG 
• Discharge temperature downstream of 1NC-1 is 310°F 
• Containment pressure is currently 0.1 PSIG 

If the PRT rupture disc fails prematurely given the conditions above, the rate of NC 
system depressurization will (1) AND the temperature downstream of 1NC-1 
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2009 RO NRC Retake Examination QUESTION 9 B 

General Discussion 
When the PRT rupture disc fails the differential pressure across the leaking Safety Valve will increase thereby increasing the rate ofleakage and 
the rate of depressurization. With the Safety Valve now discharging to a lower pressure (Containment atmospheric pressure), the isenthalpic 
throttling process will now result in a lower discharge temperature on the Safety Valve discharge line. 

The KA is matched because the applicant must determine what happens to the rate of the NC system pressure decrease when the PRT rupture 
disc fails. 

This is a comprehension level question because the applicant must evaluate a change in conditions (i.e. before and after PRT rupture disc failure) 
and determine the consequence to NC system leak rate and Safety Valve discharge line temperature. 

Answer A Discussion 
Incorrect. Part 1 is correct. Part 2 is plausible if the applicant does not comprehend that the Safety Valve is now discharging to a lower pressure 
when the PRT rupture disc fails. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 
Incorrect. Both parts are plausible if the applicant does not comprehend that the Safety Valve is now discharging to a lower pressure which 
affects the isenthalpic throttling characteristics and that the larger DP across the valve affects the leakage. 

Answer D Discussion 
Incorrect. Part 2 is correct. Part I is plausible if the applicant does not comprehend that the larger DP across the valve will result in a higher leak 
rate. 
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~ Developed 
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1809SYSOIO 
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Development References 
Lesson Plan BNT-TH03R3 Steam Properties Objective 
14 page 32 
BNT-CP02R8P, Sensors and Detectors - Process 
Objective 16A page 46 and 47 

KA number 
K6.04 

Question Source 

Student References Provided 

Knowledge of the effect of a loss or malfunction of the following will have on the PZR PCS: (CPR: 41.7/ 45.7)DPRT 
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Question 9 References: 

From Lesson Plan BNT-CP02R8P pages 46 and 47: 

DUKE ENERGY Basic Nuclear Training 

!ObjectiH> 15~ 

Tills method is used for both Continuous and Single Point measurement. A high frequency sound 
signal is generated and the inte111.!ptioll or detection of the generated signal is the basis for the 
Single Point measurement, 

The Continuous measurement device measures the elapsed time fi'om the signal emission to 
reception of the sound signal. The elapsed time is proportional to level. 

Operation requires that sensors be mounted and aimed to direct the ultrasonic signal toward the 
material being sensed, A transmitter sensor sends the Sigth1.L The signal is ternlinated by 
reception of the echo returned by the material being measured, 

The elapsed time detemllnes the distance the signal traveled which directly relates to level 
indication. 

6.0 FLOW:MEASlTRKMENT 
Flow is the passage of a quantity of a fluid past a l)oim per unit time. Many methods have been 
developed to measure the flow of fluids, Each device uses specitlc principles to produce a flow 
measurement. Each device has its own particular advantages and limitations. 

6.1 lJ},;"'ITS OF FLOW 

Flow measurements are divided into two major categories: (1) flo\vrate. and (2) total flo\y (total 
quantity). Flowrate is the amount of fluid that moves past a given point per tmit of time. Total 
flow is the amotmt of fluid that moves past a given point during a specified time. 

Flo,Yfate can be expressed in ternlS of mass or YOllUlle per Ullit of time, Mass flmvrate is the 
quantity of material in units of pounds mass Howing past a point at a given instant in time. Mass 
flowrate is expressed as pounds mass per how' (Ibm/Ill) and pounds mass per second (lbmisec). 
Steam flow is a parameter normally measured in unit'> of ma,s flo\vrate, 

Volumetric flm,vrate is the volume of material in cubic units flowing past a point per tmit of time. 
For liquid flo,v measmements. the volumetric flow rate is nOl1ually expressed in units. of gallons 
per minute. For measuring the flo\vrate of gases. units of standard cubic feet per second (scis). 
standard cubic feet per minute (scfm). and standard cubic feet per hour (scfu) are conul1only 
used. 

Total How is also expressed in tenus of mass or volume. Total mass flow is the number of 
pounds mass of a material that has passed a point in a given time. Total vollUuetric flow is 
similar to total mass flow, Total flow is normally used ,vhen it is inlportant to know how much 
material has Howed rather than how fast it i .. flowing. snch as in radwaste ')ump drains. 

6.2 FLO\V RATE ~[EASUREMENT 

IObj@ctiw loA! 
6.2.1 DIFFERENTIAL PRESS1JRE DETECTORS 

Many different types of flow rate measurement devices are used in power plants and industry, A 
type: called a "head flow meter" operates on the principle that placing a restriction in the fluid 
flow path causes a drop in pressure that is proportional to the rate of flow. The resulting 
differential pressure is measured to provide flow information. 

In Thermodynamics we 'Nill derive proof that a flowing fluid contains energy associated ,'lith its 
motion (kinetic energy) as well as its pressure, Head flow meters work by cOllverting some of 
the pressure "head" ( energy) of the fluid to velocity head. As the fluid flows through a 
re5trictioll its velocity increases and its pressure decreases. By sensing pressure upstream of the 
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TIlls method is used for both Continuous and Single Point measurement. A high frequency sound 
signal is generated and the inte1l1.lption or detection of the generated signal is the basis :for the 
Single Point mea,uremellt, 

The Continuous mea>urement device measures the elap,ed time £i'om the signal eml'>sion to 
reception of the sound signal. The elapsed time is proportional to level. 

Operation requires that sensors be mounted and aimed to direct the ultrasonic signal toward the 
material being semed. A transmitter sensor sends the signal. The signal is terminated by 
receptiou of the echo retumed by the material being measured. 

The elapsed time determines the distance the signal traveled \yhich directly relates to leyel 
indication. 

6.0 FLOW ~'lEASURKMEXT 

Flow is the passage of a quantity of a fluid past a point per ullit time. Many methods have been 
developed to measure the flO1Y of fluids, Each device llses specific principle, to produce a flow 
measurement. Each device has its own palticular advantages and iimitatiom. 

6.1 lJ}';"'ITS OF FLOW 

Flow measuremeuf> are divided into two major categories: (1) flowrate. aud (2) total flo\y (total 
quantity). Flowrate is the amount of fluid that moves past a given point per uuit of time. Total 
±low is the amount of fluid that moves past a given point during a specified time, 

FlO1vrate can be expressed in te1111S of mass or volume per unit of time. Mas'> flowrate is the 
quantity of material in units of pounds mass Howing past a point at a given instant in time. Mass 
flowrate is expressed as pounds mass per hour (lbm'hr) and pounds mass per second (Ibm.'sec). 
Steam flo\v is a parameter nonnany measured in lUllts of mass flo\.vrate. 

Vohunetric flo,vrate is the volume of material in cubic units flowing pasr a point per lUlit of time. 
For liquid flow measm-emellts. the volumetric flo\\- rate is n011na11y expressed in units of gallons 
per minute. For measuring the Ho\vrate of gases. units of standard cubic feet per second (sets). 
standard cubic feet per minute (scfm). and standard cubic feet per hour (scth) are comlllonly 
used. 

Total flow is also expressed in tenns of mass or volume. Total mass flow is the number of 
pounds mass of a material that has passed a point in a given time. Total vohulletric flow is 
similar to total mass flow, Total flow is normal1y used when it is impOliallt to know how much 
material has Howed rather than how fast it is flowing. such as in radwaste sump drains. 

6.2 FLOW RATE ~[EASUREME~T 

IObj@cuve 16Aj 

6.2.1 DIFFERENTIAL PRESSLlRE DETECTORS 

Many different types of How rate measurement devices are used in power plants and industry. A 
type called a "head flow meter" operates on the principle that placing a restriction in the fluid 
flow path causes a drop in pressure that is proportional to the rate of flow. The resulting 
differential pressure is measured to provide flow information. 

In ThemlOdynamic.s we will derive proof that a flowing fluid contains energy associated ,\'it11 its 
motion (kinetic energy) as well as its pressure, Head How meters work by converting some of 
the pressure "head" (energy) of the ±luid to velocity head. As the Huid flows through a 
restriction its velocity increases and its pressure decreases. By sensing pressure upstream of the 

OP-BNT-CP02P FOR TRAINING PURPOSES ONL Y 
46 of 70 

Rev. 8 



DUKE ENERGY Basic Nucfear Training 

'restriction and in the restriction, a differential pressure is sensed. The differential pressure vanes­

with the flow rate. the volumetric flow rate CV ) remains constant as velocity increases and 
pressure decreases. The change in pressure (DIP is pt'oportional to the square of the volumetric 
flow rate. 

Equation 1 

Therefore, since DIP is measured, the volumetric flow rate can be detennined with the equation: 

EqaaUon3 

Where: 

K = a constant for the restriction 

For example, if flowrate doubles, the DIP increases by a factor of four. 

A differential pressure cell is used to measure the DIP. A special non.linear Oleter scale may be 
used which indicates volumebic flowrate directly from the DiP signal. Frequently, however, a 
square root exfr!u:tion circuit is built into the instruntent. This circuit creates a signal that 
11Jpresents the flow by taking the squaB root of the DIP. In this application, should f10wrate 
double, the DIP increases by a factor of four. The sqUa11J root device gives an output of the 
square root of four, or two. this way, the fIOal signal undergoes a change identi.cal to the change 
in flow. Orifice plates, flow nozzles, and venturi tubes use this principle. Each device will be 
discussed separately in the fonowing sections, including their advantages and disadvantages, 

6.2.2 SQUARE ROOT EXTRACTORS 

IObjective 171 

Since the flow rate is proportional to the square root of the differential preSSUl'e, a square root 
extractor circuit performs the square root operation to convert the AP into flow rate, For a given 
flow detecting system. the proportionality constant. K, doesn't change as flow rate changes so 
we can derive a relationship to determine the either the flow rate or DiP as conditions change. 

IObjective 181 

Examples and Solutions: 

V2 ~D/~ 
~ = ~D/~ 

Equation 4 

Main steam flow indicates 5 x 1061bmlhr when the DiP senses a 40 psid differential 
pressure. If flow changes such that the DiP is 30 psid, what is the approximate main 
steam flow rate? 

OP-BNT-CP02P 

r?, =(5xI061bm!h!")(~)=4.3XI061bm/hr 
- ..,,40 
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restriction and in the restriction. a differential pressure is sensed. TIle differential pressure varies 

with the flow rate. The vohmletric flow l'ate (V) remains constant as velocity increase~ and 
pressure decreases, The change in pressure (DIP is proportional to the square of the vohmletric 
flow rate. 

Eqoation 2 

Therefore. since DiP is measured. the volumetric flo,,,. rate can be detellnined with the equation: 

Eqnation 3 

Where: 

K a constant for the restriction 

For example. if flowrate doubles. the DiP increases by a factor of four. 

A differential pressure cell is used to measure the DiP. A special non-linear meter scale may be 
me<! which indicates volumetric Hov,Trate directly from the DiP signal. Frequently. however, a 
square root extraction circuit i~ built into the instlUment. This circuit creates a ~ignal that 
represents the flow by taking the square root of the DIP. In this application. should Ho\vrate 
double. the DiP increases by a factor of four. The square root de,rice gives an output of the 
square root of fOUL or two, This way. the final signal undergoes a change identical to the change 
in How, Orifice plates. flow nozzles. and venturi tubes use this principle. Each device will be 
discussed separately in the following sections. including their advantages and disadvantages. 

6.2.2 SQ{}ARE ROOT EXTRACTORS 

IObjective 171 

Since the flow rate is proportional to the square root of the differential pressure. a square root 
extractor circuit periollus the square root operation to conve11 the ilP into flo\\" rate. For a given 
How detecting system. the proportionality constant. K. doesn't change as flow rate changes so 
we can derive a relationship to determine the eitllC1' the flow rate or DiP as condition~ change. 

IObjectin 1S[ 

Examples and Solution",: 

Vc_.JD'P: 

r;- .jD'~ 

Equation 4 

Main steam How indicates 5 x 10° lbm/hr \vhen the DiP sense", a 40 psid differential 
pressure. If flow changes such that ilie DiP is 30 psid. \vhat is the approximate main 
steam How rate? 
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In many processes. subcooling is of considerable concern. A prime example is illustrated by the 
inadequate cooling of liquid at the intake of a pump. If the liquid is not sufficiently sub cooled. 
the headloss (pressme drop) at the suction of the pump can result in some of the liqui.d flashing 
into a vapor (cavitation), the result of which is the erosion (pitting) of the internal pump 
components, In severe cases. if too much of the liquid is vaporized. the pump may actually 
become "vapor locked". A pump designed to pump liquid often requires the liquid flmv to cool 
its components, If the pump is vapor locked, there is insufficient cooling and the resultant 
differential expansion of the dissimilar metals making up the pump rotor and casing can result in 
pump seizure. 

7.0 THE MOLLIER DL~GRAL"I 
Since the state of .vater can be determined if any two of its properties are given. several different 
graphical portrayal> are possible. \Ve have already examined a T -h plot and a T -s plot. Another 
plot that i" often used is the Enthalpy-Entropy (11-05) plot. 

The MollieI' diagram is an h-s plot for steam. It is a very useful tool for quickly detel111ining 
water propelties and evaluating thenllodynamic proce,>se,. 

On the Monier diagram (See Figure 8) constant enthalpy lines are drawn horizontally and 
constant entropy lines are drawn vettically. A saturatiolliine can then he plotted since there is II 
unique combination of enthalpy and entropy for a satm-ated liquid and vapor at every pressm-e. 
011 the Mollier diagram, the critical point is located neat" the lower left portion of the diagram. 

To the right of this point along the saturation line. the wate!' is a saturated vapor. To the left, it is 
a saturated liquid. Points underneath the saturation line, then, are in the wet vapor state while 
points above the saturation line are in the superheated vapor state. If we hold pressme constant 
for a saturated vapor al~d transfe1" heat into the vapor, it becomes superheated and both its 
enthalpy and entropy increase (11 t and 5 -+ on the h-s diagram). Conversely if we keep pressure 
constant and renlove heat from the saturated vapor state it becomes a. wet va.por and both its 
enthalpy and entropy decrease (h -l, and s +- on the h-s diagram). 
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In many processes. sllbcooling is of considerable concem. A prime example is illustrated by the 
inadequate cooling of liquid at the intake of a pump. If the liquid is not sufficiently subcooled. 
the headloss (presslU"e drop) at the suction of the pump can result in some of the liquid Hashing 
into a vapor (cayitation). the result of which is the erosion (pitting) of the intemal pump 
components. hI severe cases. if too much of the liquid i, vaporized. the pump may actually 
become "vapor locked". A pump designed to pump liquid often requires the liquid How to cool 
its components. If the pump is vapor locked. there i, insufticient cooling and the resultant 
differential expansion of the dissimilar metals making up the pump rotor and casing can result in 
pwnp seizw·e. 

7.0 THE MOLLIER DU.GRAM 
Since the state of ,vater can be determined if any two of its properties are given. several different 
graphical pOltrayals are possible. 'Ve have already examined a T -il plot and a T -s plot. Another 
plot that is often used is the Enthalpy-Entropy (h-s) plot. 

The Mollier diagram is an h-s plot :for steam. It is a very usefit! tool for quickly detell11ining 
water propeltie, and evaluating:: thenllod),llamic processes. 

On the Mollie1' diagl'anI (See Figufe 8) constant enthalpy lines are drawn horizontally and 
constant entropy lines are dfawn vettically. A saturation line can then be plotted since there is a 
unique combination of enthalpy and entropy for a saturated liquid and yapOf at every preS~Ul'e. 
On the MollieI' diagram. the critical point is located neat' the lower left portion of the diagram. 

To dIe right of this point along the saturation line. the water is a saturated vapor. To the left. it is 
a satufated liquid. Points underneath the saturation line. then. are in the wet vapor state while 
point<; aboye the saturation line afe in the superheated vapor state. Ifwe hold pressure constant 
for a saturated vapor and transfer heat into the vapor, it become'> superheated and both its 
enthalpy and entropy increase (h t and s -+ on the h-s diagram). Conversely if we keep preSSlU"e 
constant and remove heat from the saturated vapor state it becomes a wet vapor and both its 
enthalpy and entropy decrease (h J, and so(- on the h-s diagram). 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 10 

QuestionBank # KA_system KA number 
1810 SYS012 K6.03 

AA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the RPS: (CFR: 41.7/ 45/7) o Trip logic circuits 

Given the following: 

• Reactor power is steady state at 50% RTP 
• Power Range Channel N-42 has just failed LOW 
• Power Range Channels N-41, N-43, & N-44 are OPERABLE 

Which ONE (1) of the following combinations of remaining OPERABLE channels 
indicate the status of the trip logic coincidence required for the High Neutron Flux Trip: 

1) After the failure has occurred, but BEFORE Power Range Channel N-42 is 
removed from service? 

2) AFTER all required I&E actions have been completed for removing Power Range 
Channel N-42 from service? 

A. 

B. 

C. 

D. 

BEFORE 
Channel Removal 

1/3 

1/3 

2/3 

2/3 
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AFTER 
Channel Removal 

1/3 

2/3 

1/3 

2/3 
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2009 RO NRC Retake Examination QUESTION 10 

QuestionBank # KA system KA_number 
1810 SYS012 K6.03 . 

AA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the RPS: (CFR: 41.7/ 4SI7)OTrip logic circuits 

Given the following: 

• Reactor power is steady state at 50% RTP 
• Power Range Channel N-42 has just failed LOW 
• Power Range Channels N-41, N-43, & N-44 are OPERABLE 

Which ONE (1) of the following combinations of remaining OPERABLE channels 
indicate the status of the trip logic coincidence required for the High Neutron Flux Trip: 

1) After the failure has occurred, but BEFORE Power Range Channel N-42 is 
removed from service? 

2) AFTER all required I&E actions have been completed for removing Power Range 
Channel N-42 from service? 

BEFORE AFTER 
Channel Removal Channel Removal 

A. 1/3 1/3 

B. 1/3 2/3 

C. 2/3 1/3 

D. 2/3 2/3 
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General Discussion 
Since N-42 has failed low, the Hi Neutron Flux Trip Logic will never receive a trip signal from that channel. Since two high flux signals are 
required to initiate a trip signal and there are only three channels remaining which could potential generate a high flux trip signal, the logic for a 
Power Range Hi Flux trip is 2/3 channels. 

When the I&E actions for removing N-42 have been completed the High Flux Trip Bistable is placed in the tripped position. Since only one 
more (ofthe remaining 3) High Flux Trip Bistable signals is required to intiate a Hi Flux Trip, the logic now becomes 1/3 channels. 

The KA is matched because the question requires the applicant to know how the loss of a channel will effect the RPS trip logic before and after a 
channel is removed from service. 

This is a comprehension level question because the applicant must recall the normal trip logic from memory, must understand that with the 
channel failed low the trip logic is unaffected, must understand that when the channel is removed from service the high flux trip bistable is 
placed in the trip condition, and must associate all of those pieces of information to determine the correct answer. 

Answer A Discussion 
Incorrect. Plausible if the applicant confuses the channel failing low with the channel failing high in which case this answer would be correct. 

Answer B Discussion 
Incorrect. Plausible ifthe candidate confuses the channel failing low the the channel failing high AND believes that the I&E actions for 
removing N-42 from service will de-energize the Hi Flux Trip Bistable for that channel. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible if the candidate does not understand that the failed channel Hi Flux Trip Bistable is placed in the tripped position when I&E 
actions are complete for removing the channel from service. 
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General Discussion 
Since N-42 has failed low, the Hi Neutron Flux Trip Logic will never receive a trip signal from that channel. Since two high flux signals are 
required to initiate a trip signal and there are only three channels remaining which could potential generate a high flux trip signal, the logic for a 
Power Range Hi Flux trip is 2/3 channels. 

When the I&E actions for removing N-42 have been completed the High Flux Trip Bistable is placed in the tripped position. Since only one 
more (of the remaining 3) High Flux Trip Bistable signals is required to intiate a Hi Flux Trip, the logic now becomes 113 channels. 

The KA is matched because the question requires the applicant to know how the loss of a channel will effect the RPS trip logic before and after a 
channel is removed from service. 

This is a comprehension level question because the applicant must recall the normal trip logic from memory, must understand that with the 
channel failed low the trip logic is unaffected, must understand that when the channel is removed from service the high flux trip bistable is 
placed in the trip condition, and must associate all of those pieces of information to determine the correct answer. 

Answer A Discussion 
Incorrect. Plausible if the applicant confuses the channel failing low with the channel failing high in which case this answer would be correct. 

Answer B Discussion 
Incorrect. Plausible if the candidate confuses the channel failing low the the channel failing high AND believes that the I&E actions for 
removing N-42 from service will de-energize the Hi Flux Trip Bistable for that channel. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible if the candidate does not understand that the failed channel Hi Flux Trip Bistable is placed in the tripped position when I&E 
actions are complete for removing the channel from service. 
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Per TS Table 3.3.1-1 Condition 0 applies: 

ACTIONS (continued) 

CONDITION REQUIRED ACT10N 

D_ One channel inoperablR -----------NOTE-----------

.. 

One channel may be bypassed for 
up to 12 hours for surveillance 
testing and setpoint adjustment 

0_1_1 ------NOTE------­
Only required to be 
performed when the Power 
Range Neutron Flux input to 
QPTR is inoperable 

Perform SR 32.42 

0.12 Place channel in trip_ 

02 Be in MODE 3_ 

RTS Instrumentation 
3_3_1 

COMPLETION TIME 

12 hours from 
discovery of 
THERMAL POWER 
> 75% RTP 

Once per 12 hours 
thereafter 

72 hours 

78 hours 

(continued) 

( 

( 

Per TS Table 3.3.1-1 Condition 0 applies: 

ACTIONS (continued) 

CONDITION REQUIRED ACTION 

D. One channel inoperable. ---------------NOTE-----------------
One channel may be bypassed for 
up to -12 hours for surveillance 
testing and setpoint adjustment. 

D.1.1 -----------NOTE------------­
Only required to be 
performed when the Power 
Range Neutron Flux input to 
QPTR is inoperable 

Perform SR 32.42 

D.12 Place channel in trip. 

D2 8e in MODE 3. 

RTS Instrumentation 
3.3.1 

COMPLETION TII'IllE 

-12 hours from 
discovery of 
THERrvlAL POWER 
> 75<!IQ RTP 

Once per -12 hours 
thereafter 

72 hours 

78 hours 

(continued) 



Comanche Peak Question EB878: 

QUESTION#: EB878 DETAILS 

KA(S): 

012 A2 Ability to (a) predict the impacts of the following malfunctions or operations on the RPS; 
and (b) based on those predictions, use procedures to correct, control, or mitigate the 
consequences of those malfunctions or operations: 

012 A2.02 Loss of instrument power ....... 3.63.9 

012 A3 Ability to monitor automatic operation of the RPS, including: 

012 A3.06 Trip logic ....... 3.73.7 

012 K4 Knowledge of RPS design feature(s) and/or interlock(s) which provide for the following: 

012 K4.01 Trip logic when one channel OOC or in test ...... 3.74.0 

NO COMMENT 

DIFFICULIT AN LEVE 

STP 

NRC 

y D L 

USED ON EXAMS SINCE 10/95: NO 

QUESTION ON NEXT PAGE 

( 
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Comanche Peak Question EB878: 

QUESTION#: EB878 DETAILS 

KA(S): 

012 A2 Ability to (a) predict the impacts of the following malfunctions or operations on the RPS; 
and (b) based on those predictions, use procedures to correct, control, or mitigate the 
consequences of those malfunctions or operations: 

012 A2.02 Loss of instrument power ....... 3.6 3.9 

012 A3 Ability to monitor automatic operation of the RPS, including: 

012 A3.06 Trip logic ....... 3.73.7 

012 K4 Knowledge of RPS design feature(s) and/or interlock(s) which provide for the following: 

012 K4.01 Trip logic when one channel OOC or in test ...... 3.74.0 

NO COMMENT 

STP 

NRC 

DIFFICULIT AN LEVE 
Y D L 

USED ON EXAMS SINCE 10/95: NO 

QUESTION ON NEXT PAGE 



( 

QUESTION#: EB878 SSPS, RPS, NI, power range 

Given the following: 

• Reactor power is steady state at 50%. 
• Power Range Channel N-42 upper detector has just failed LOW. 
• Power Range Channels N-41, N-43, & N-44 are OPERABLE. 

Which ONE of the following combinations indicate the status of the trip logic 
coincidence required for the High Neutron Flux Trip: 

1) After the failure has occurred, but BEFORE Power Range Channel N-42 is removed 
from service? 

2) AFTER Power Range Channel N-42 has been removed from service per OPOP04-
NI-0001, Nuclear Instrument Malfunction? 

A. 

B. 

c. 

D. 

BEFORE 
Channel Removal 

1/3 

1/3 

2/3 

2/3 

!Answer: c 

AFTER 
Channel Removal 

1/3 

2/3 

1/3 

2/3 

( 

( 

QUESTION#: EB878 SSPS, RPS, NI, power range 

Given the following: 

• Reactor power is steady state at 50%. 
• Power Range Channel N-42 upper detector has just failed LOW. 
• Power Range Channels N-41, N-43, & N-44 are OPERABLE. 

Which ONE of the following combinations indicate the status of the trip logic 
coincidence required for the High Neutron Flux Trip: 

1) After the failure has occurred, but BEFORE Power Range Channel N-42 is removed 
from seNice? 

2) AFTER Power Range Channel N-42 has been removed from seNice per OPOP04-
NI-0001, Nuclear Instrument Malfunction? 

A. 

B. 

c. 

D. 

BEFORE 
Channel Removal 

1/3 

1/3 

2/3 

2/3 

I Answer: c 

AFTER 
Channel Removal 

1/3 

2/3 

1/3 

2/3 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 11 c 

QuestionBank # KA system KA number 

1811 I SYS013 A4.03 

t\A desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)DESFAS initiation ................................................ . 

Given the following: 

• An inadvertent Reactor Trip/Safety Injection has occurred due to IAE testing 
• Both reactor trip breakers opened as expected 

Which of the following describes the effect of pushing the SI reset pushbuttons after 
the safety injection actuation? 

A. After the SI reset pushbuttons are depressed ONLY, automatic SI reinitiation 
can occur. 

B. After the SI timer has timed out and the SI reset push buttons are depressed, 
automatic SI reinitiation can occur. 

C. After the SI timer has timed out and the SI reset push buttons are depressed, 
only a manual SI can be initiated, automatic SI reinitiation remains blocked. 

D. After the SI reset pushbuttons are depressed and the reactor trip breakers are 
cycled, only a manual SI can be initiated, automatic SI reinitiation remains 
blocked. 

Wednesday, October 14,2009 Page 21 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 11 c 

QuestionBank # KA system KA number 

( 1811 SYS013 A4.03 

t\A desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)DESFAS initiation ................................................ . 

( 

Given the following: 

• An inadvertent Reactor Trip/Safety Injection has occurred due to IAE testing 
• Both reactor trip breakers opened as expected 

Which of the following describes the effect of pushing the SI reset pushbuttons after 
the safety injection actuation? 

A. After the SI reset pushbuttons are depressed ONLY, automatic SI reinitiation 
can occur. 

B. After the SI timer has timed out and the SI reset push buttons are depressed, 
automatic SI reinitiation can occur. 

C. After the SI timer has timed out and the SI reset push buttons are depressed, 
only a manual SI can be initiated, automatic SI reinitiation remains blocked. 

D. After the SI reset pushbuttons are depressed and the reactor trip breakers are 
cycled, only a manual SI can be initiated, automatic SI reinitiation remains 
blocked. 

Wednesday, October 14,2009 Page 21 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 11 

.Jeneral Discussion 
Each train has a Safety Injection Reset pushbutton on the Control Board. In order to reset safety injection, one minute must have passed since 
the actuation (60 second timer has timed out) and the train related reactor trip breaker must be open (P-4). Following safety injection reset, only 
manual safety injection actuation is available. To reinstate the automatic actuation the reactor trip breakers must be reclosed. 

This KA is matched because the applicant must understand the consequences of manual action taken (Ability to manually operate and/or 
monitor) with regards to depressing the SI reset pushbuttons and the impact on ESF AS initiation capability. 

Answer A Discussion 
Incorrect. Plausible because the SI reset pushbuttons do have to be depressed to reinstate automatic Safety Injection. However, the Reactor Trip 
breakers have to be cycled also to reinstate auto S1. 

Answer B Discussion 
Incorrect. Plausible because the SI timer must time out and the SI reset pushbuttons depressed to reinstate auto S1. However, the Reactor Trip 
breakers must also be cycled to reinstate auto S1. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible because this is true provided the SI timer has timed out and reactor trip breakers have not been cycled. Once the reactor trip 
breakers are cycled, automatic SI is reinstated. 

Job Level Cognitive Level QuestionType Question Source 
RO 

~ Developed 

Zl OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory 

QuestionBank # KA system 
1811 SYS013 

KA desc 

BANK MNS Exam Bank Question AECCISERO 1 

Development References [StUdent References Provided 
Lesson Plan OP-MC-ECC-ISE Objective 12 page 25 

KA number 
A4.03 

Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)DESFAS initiation ................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 11 c 

.3eneral Discussion 
Each train has a Safety Injection Reset pushbutton on the Control Board. In order to reset safety injection, one minute must have passed since 
the actuation (60 second timer has timed out) and the train related reactor trip breaker must be open (P-4). Following safety injection reset, only 
manual safety injection actuation is available. To reinstate the automatic actuation the reactor trip breakers must be reclosed. 

This KA is matched because the applicant must understand the consequences of manual action taken (Ability to manually operate and/or 
monitor) with regards to depressing the SI reset pushbuttons and the impact on ESF AS initiation capability. 

Answer A Discussion 
Incorrect. Plausible because the SI reset pushbuttons do have to be depressed to reinstate automatic Safety Injection. However, the Reactor Trip 
breakers have to be cycled also to reinstate auto S1. 

Answer B Discussion 
Incorrect. Plausible because the SI timer must time out and the SI reset push buttons depressed to reinstate auto S1. However, the Reactor Trip 
breakers must also be cycled to reinstate auto S1. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible because this is true provided the SI timer has timed out and reactor trip breakers have not been cycled. Once the reactor trip 
breakers are cycled, automatic SI is reinstated. 

Job Level Cognitive Level QuestionType Question Source 
RO 

~ Developed 

Zl OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory 

QuestionBank # KA system 
1811 SYS013 

KA desc 

BANK MNS Exam Bank Question AECCISERO 1 

Development References IStudent References Provided 
Lesson Plan OP-MC-ECC-ISE Objective 12 page 25 

KA number 
A4.03 

Ability to manually operate and/or monitor in the control room: (CFR: 4l.7 / 45.5 to 45.8)DESFAS initiation ................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 11 References: 

From Lesson Plan OP-MC-ECC-ISE page 25: 

• Sends open signal to normally open cold leg accumulator isolation valves 

• Provides Containment Isolation Phase 'A' (St) 

• Starts ESS AHU's for NO, NS, and KF pumps 

• Provides Main Feedwater (CF) Isolation 

• Provides Containment Ventilation Isolation (SH) 

• Turbine Trip 

Objective # 8 & 9 I 
The Low Pressurizer Pressure Safety Injection signal can be manually blocked to 
allow cooldown and depressurization of the plant without causing a safety 
injection actuation. 

Objective # 10 I 
In order to block the Low Pressurizer Pressure Safety Injection signal, "2 of 3" 
pressurizer pressure channels must be less than 1955 psig (P-11). There are two 
BLOCK push buttons on the Control Board provided (1 for each train). 

I Objective # 11 I 
Once the (P-11) permissive is satisfied, BOTH BLOCK pushbuttons must be 
depressed in order to prevent the actuation from occurring when the respective 
setpoint is reached. This actuation BLOCK signal will be automatically 
unblocked if pressurizer pressure increases above 1955 psig (P-11). 

I Objective # 12 I 
Each train has a Safety Injection Reset pushbutton on the Control Board. In order 
to reset safety injection, one minute must have passed since the actuation (60 
second timer has timed out) and the train related reactor trip breaker must be 
open (P-4l. Following safety injection reset, only manual safety injection actuation is 
available. To reinstate the automatic actuation the reactor trip breakers must be 
reclosed. 

NOTE: Resetting the Safety Injection (Ss) signal will not cause any equipment to stop or any 

valves to realign. 

( 

( 

( 

Question 11 References: 

From Lesson Plan OP-MC-ECC-ISE page 25: 

• Sends open signal to normally open cold leg accumulator isolation valves 

• Provides Containment Isolation Phase 'A' (St) 

• Starts ESS AHU's for NO, NS, and KF pumps 

• Provides Main Feedwater (CF) Isolation 

• Provides Containment Ventilation Isolation (SH) 

• Turbine Trip 

Objective # 8 & 9 

The Low Pressurizer Pressure Safety Injection signal can be manually blocked to 
allow cooldown and depressurization of the plant without causing a safety 
injection actuation. 

Objective # 10 I 
In order to block the Low Pressurizer Pressure Safety Injection signal, "2 of 3" 
pressurizer pressure channels must be less than 1955 psig (P-11). There are two 
BLOCK push buttons on the Control Board provided (1 for each train). 

I Objective # 11 I 
Once the (P-11) permissive is satisfied, BOTH BLOCK pushbuttons must be 
depressed in order to prevent the actuation from occurring when the respective 
setpoint is reached. This actuation BLOCK signal will be automatically 
unblocked if pressurizer pressure increases above 1955 psig (P-11). 

I Objective # 12 I 
Each train has a Safety Injection Reset pushbutton on the Control Board. In order 
to reset safety injection, one minute must have passed since the actuation (60 
second timer has timed out) and the train related reactor trip breaker must be 
open (P-4l. Following safety injection reset, only manual safety injection actuation is 
available. To reinstate the automatic actuation the reactor trip breakers must be 
reclosed. 

NOTE: Resetting the Safety Injection (Ss) signal will not cause any equipment to stop or any 

valves to realign. 



MNS Exam Bank Question AECCISER01 : 

AECCISER01 

1 Pt Given the following: 

Answer 488 

• An inadvertent Reactor trip/Safety Injection has occurred due to IAE 
testing. 

• Both reactor trip breakers opened as expected. 

Which of the following describes the effect of pushing the SI reset 
pushbuttons after the safety injection actuation? 

A. After the SI reset pushbuttons are pressed and the reactor trip 
breakers are cycled, only a manual SI can be initiated, automatic SI 
reinitiation remains blocked 

B. After the SI reset pushbuttons are pressed, automatic SI reinitiation 
can occur 

C. After the SI timer has timed out and the SI reset push buttons are 
pressed, only a manual SI can be initiated, automatic SI reinitiation 
remains blocked 

D. After the SI timer has timed out and the SI reset pushbuttons are 
pressed, automatic SI reinitiation can occur 

C 

ECC-ISE, section 3.1 

( 

MNS Exam Bank Question AECCISER01 : 

AECCISER01 

1 Pt Given the following: 

Answer 488 

• An inadvertent Reactor trip/Safety Injection has occurred due to IAE 
testing. 

• Both reactor trip breakers opened as expected. 

Which of the following describes the effect of pushing the SI reset 
pushbuttons after the safety injection actuation? 

A. After the SI reset pushbuttons are pressed and the reactor trip 
breakers are cycled, only a manual SI can be initiated, automatic SI 
reinitiation remains blocked 

B. After the SI reset pushbuttons are pressed, automatic SI reinitiation 
can occur 

C. After the SI timer has timed out and the SI reset pushbuttons are 
pressed, only a manual SI can be initiated, automatic SI reinitiation 
remains blocked 

D. After the SI timer has timed out and the SI reset pushbuttons are 
pressed, automatic SI reinitiation can occur 

C 

ECC-ISE, section 3.1 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 12 D 

QuestionBank # KA system KA number 
1812 SYS013 K1.01 

.~ desc 
Knowledge of the physical connections and/or cause effect relationships between the ESFAS and the following systems: (CFR: 41.2 to 41.9 / 
45.7 to 45.8)DInitiation signals for ESF circuit logic .............................. . 

Given the following on Unit 1: 

• Unit is operating at 100% RTP 
• Containment Pressure Channel III has been BYPASSED for testing 

Which ONE (1) of the following lists the logic for a Safety Injection actuation based on 
the cond itions above? 

A. 1/3 

B. 2/3 

C. 1/2 

D. 2/2 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 12 D 

QuestionBank # KA system KA number 
1812 SYS013 K1.01 

. ..A desc 
Knowledge of the physical connections and/or cause effect relationships between the ESF AS and the following systems: (CFR: 41.2 to 41. 9 / 
45.7 to 45.8)DInitiation signals for ESF circuit logic .............................. . 

Given the following on Unit 1: 

• Unit is operating at 100% RTP 
• Containment Pressure Channel III has been BYPASSED for testing 

Which ONE (1) of the following lists the logic for a Safety Injection actuation based on 
the cond itions above? 

A. 1/3 

B. 2/3 

C. 1/2 

D. 2/2 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 12 

General Discussion 
The normal logic for a Hi Containment pressure SI is 2/3 chaunels. The applicaut must undertaud that bypassing the chaunel meaus that a Hi 
Pressure signal from that chaunel will not be seen by the logic. However, two chaunels are still required to initiate a Safety Injection signal aud 
there are only two chaunels remaining which could cause the initiation. Therefore, the logic is now 2/2. 

The KA is matched because it requires the applicaut to know the effect of bypassing a containment pressure channel on the initiation logic for a 
Safety Injection signal. 

Answer A Discussion 
Incorrect. Plausible if the applicaut confuses bypassing a chaunel with placing the chaunel in trip AND confuses the SI and Spray logics. 

Answer B Discussion 
Incorrect. Plausible if the applicaut believes that the bypassed channel will still provide au input to the SI actuation logic OR if the applicant 
confuses the SI and Spray logics. 

Answer C Discussion 

Incorrect. Plausible if the applicaut confuses bypassing a channel with placing the chaunel in trip. 

Answer D Discussion 

iCORRECT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 
Lesson PIau OP-MC-ECC-ISE, pages 59 aud 77. 

~ OPT Approved 

.:iZl OPS Approved 

D NRC Approved 

QuestionBank # IKA system IKA number I 

1812iSYS013 iK1.01 

KA desc 
Knowledge of the physical connections and/or cause effect relationships between the ESFAS aud the following systems: (CFR: 41.2 to 41.91 
45.7 to 45.8)DInitiation signals for ESF circuit logic .............................. . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 12 D 

General Discussion 
The normal logic for a Hi Containment pressure SI is 2/3 channels. The applicant must undertand that bypassing the channel means that a Hi 
Pressure signal from that channel will not be seen by the logic. However, two channels are still required to initiate a Safety Injection signal and 
there are only two channels remaining which could cause the initiation. Therefore, the logic is now 2/2. 

The KA is matched because it requires the applicant to know the effect of bypassing a containment pressure channel on the initiation logic for a 
Safety Injection signal. 

Answer A Discussion 
Incorrect. Plausible if the applicant confuses bypassing a channel with placing the channel in trip AND confuses the SI and Spray logics. 

Answer B Discussion 
Incorrect. Plausible if the applicant believes that the bypassed channel will still provide an input to the SI actuation logic OR if the applicant 
confuses the SI and Spray logics. 

Answer C Discussion 

Incorrect. Plausible if the applicant confuses bypassing a channel with placing the channel in trip. 

Answer D Discussion 

iCORRECT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 
Lesson Plan OP-MC-ECC-ISE, pages 59 and 77. 

~ OPS Approved 

0 NRC Approved 

QuestionBank # IKA system IKA number j 
18121SYS013 IKl.Ol I 

KA desc 
Knowledge of the physical connections andlor cause effect relationships between the ESP AS and the following systems: (CPR: 4l.2 to 41.9 1 
45.7 to 45.8)DInitiation signals for ESP circuit logic .............................. . 

401-9 Comments: 401-9 Comments RESPONSE 
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References for Question 12: 
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PHASE "A" ISOLATION .-------1 
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MANUAL 
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INJECTION 

REACTOR 
TRIP 



TEST 
BYPASS 

TEST 
BYPASS 

.35 psig 
CPCS 

TEST 
BYPASS 

STEAMLINE ISOLATION 

PHASE "8" ISOLATION 

SPRAY ACTUATION 

TEST 
BYPASS 

( 

( 

TEST 
BYPASS 

TEST 
BYPASS 

.35 psig 
CPCS 

TEST 
BYPASS 

STEAMLINE ISOLATION 

PHASE "S"ISOLATION 

SPRAY ACTUATION 

TEST 
BYPASS 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 13 D 2009 RO NRC Retake Examination 

JQuestionBank # IKA system IKA number I 
1813 I SYS022 I A2.03 I 

. .A desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5 / 45.3 / 45. 13)OFan motor thermal 
overloadlhigh-speed operation .................... . 

Given the following conditions 01) Unit 2: 

• The unit is operating at 100% RTP 
• A small NC System leak occurs inside Containment 
• Containment pressure is currently 0.25 PSIG and increasing slowly 

When Containment pressure reaches 0.5 PSIG, the non-operating Lower Containment 
Ventilation (VL) fans will (1) AND when Containment pressure reaches 
1.0 PSIG, the VL fans will (2) 

Which ONE (1) of the following correctly completes the statement above? 

A. (1) start in slow speed on their normal power supply 
(2) swap to slow speed on their emergency power supply 

B. (1) swap to emergency power and start in slow speed 
(2) swap to high speed on their emergency power supply 

C. (1) start in high speed on their normal power supply 
(2) swap to slow speed on their emergency power supply 

D. (1) start in high speed on their normal power supply 
(2) swap to high speed on their emergency power supply 

Thursday, October 15, 2009 Page 25 of 151 

( 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 13 D 2009 RO NRC Retake Examination 

IQuestionBank # IKA system IKA number I 

1813 I SYS022 I A2.03 I 
. .A desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 45.13)DFan motor thermal 
overload/high-speed operation .................... . 

Given the following conditions on Unit 2: 

• The unit is operating at 100% RTP 
• A small NC System leak occurs inside Containment 
• Containment pressure is currently 0.25 PSIG and increasing slowly 

When Containment pressure reaches 0.5 PSIG, the non-operating Lower Containment 
Ventilation (VL) fans will (1) AND when Containment pressure reaches 
1.0 PSIG, the VL fans will (2) 

Which ONE (1) of the following correctly completes the statement above? 

A. (1) start in slow speed on their normal power supply 
(2) swap to slow speed on their emergency power supply 

B. (1) swap to emergency power and start in slow speed 
(2) swap to high speed on their emergency power supply 

C. (1) start in high speed on their normal power supply 
(2) swap to slow speed on their emergency power supply 

D. (1) start in high speed on their normal power supply 
(2) swap to high speed on their emergency power supply 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 13 

General Discussion 
When containment pressure reaches 0.5 PSIG, all VL fans will start in high speed regardless of switch position. When containment pressure 
reaches 1.0 PSIG all VL fans will shunt trip off, swap to their emergency power supply, and start in high speed regardless of switch position. 

This KIA is met. The conditions given for Part 1 of this question cause automatic actions which the applicant must verifY as having occurred in 
accordance with the Annunciator Response for lAD-9. In addition, the immediate actions for lAD-9 / AS would require the applicant to place 
the VL fans in high speed (even though they are already running in high speed), to prevent fan cycling. Therefore Part b of the KIA related to 
"use procedures to correct, control, or mitigate the consequences" is met. 

Answer A Discussion 
Incorrect. Plausible to believe that all fans would start in slow speed at 0.5 PSIG (since all fans may not be running). Part 2 is plausible since VL 
fans do swap to emergency power supply. However, they are running in high speed. 

Answer B Discussion 
Incorrect. Swap to emergency power is plausbile since it does occur at 1.0 PSIG. Also plausible to believe that all fans start in slow speed at 0.5 
PSIG since all fans may not be running under normal conditions. 

Answer C Discussion 

Incorrect. Plausible since part I is correct. Part 2 is plausible since the VL fans do swap to emergency power supply. However, they will run in 
high speed. 

Answer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CNT-VUL Objectives 4 & 5 
pages 31 and 39 

QuestionBank # IKA system IKA number I 
IS13ISYS022 1A2·03 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 45.13)OFan motor thermal 
overload/high-speed operation .................... . 

401-9 Comments: 
022A203 
Under these conditions, I am not sure that swapping to high speed on 
their normal power is plausible. Suggest changing "A" and "C" part (2) 
to swap to slow speed on their emergency power. 
U because Potentially 2 NP distracters. 

Part 2 of the KA is not met (facility identified). Use procedures to 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
Modified question per Lead Examiner's comments. Changed 
Distracters A(2) and C(2) to read "swap to slow speed on their 
emergence power supply". 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE D 2009 RO NRC Retake Examination QUESTION 13 

General Discussion 
When containment pressure reaches 0.5 PSIG, all VL fans will start in high speed regardless of switch position. When containment pressure 
reaches 1.0 PSIG all VL fans will shunt trip off, swap to their emergency power supply, and start in high speed regardless of switch position. 

This KIA is met. The conditions given for Part 1 of this question cause automatic actions which the applicant must verify as having occurred in 
accordance with the Annunciator Response for lAD-9. In addition, the immediate actions for lAD-9 / AS would require the applicant to place 
the VL fans in high speed (even though they are already running in high speed), to prevent fan cycling. Therefore Part b of the KIA related to 
"use procedures to correct, control, or mitigate the consequences" is met. 

Answer A Discussion 
Incorrect. Plausible to believe that all fans would start in slow speed at 0.5 PSIG (since all fans may not be running). Part 2 is plausible since VL 
fans do swap to emergency power supply. However, they are running in high speed. 

Answer B Discussion 
Incorrect. Swap to emergency power is plausbile since it does occur at 1.0 PSIG. Also plausible to believe that all fans start in slow speed at 0.5 
PSIG since all fans may not be running under normal conditions. 

Answer C Discussion 

Incorrect. Plausible since part 1 is correct. Part 2 is plausible since the VL fans do swap to emergency power supply. However, they will run in 
high speed. 

Answer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 
Lesson Plan OP-MC-CNT-VUL Objectives 4 & 5 
pages 31 and 39 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA system IKA number I 
lS13lSYS022 1A2·03 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CCS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences ofthose malfunctions or operations: (CFR: 41.5 / 43.5 / 45.3 /45 .13)OFan motor thermal 
overload/high-speed operation .................... . 

401-9 Comments: 
022A203 
Under these conditions, I am not sure that swapping to high speed on 
their normal power is plausible. Suggest changing "A" and "C" part (2) 
to swap to slow speed on their emergency power. 
U because Potentially 2 NP distracters. 

Part 2 of the KA is not met (facility identified). Use procedures to 
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401-9 Comments RESPONSE 
Modified question per Lead Examiner's comments. Changed 
Distracters A(2) and C(2) to read "swap to slow speed on their 
emergence power supply". 
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Question 13 References: 

From Lesson Plan OP-MC-CNT -VUL page 31 : 

1.0 SYSTEM OPERATION 

1.1. Normal Operation 

VL System Operation 

I Objective #3 I 
Typical configurations for operation of the VL ventilation units are listed as 
follows in order of increasing cooling capacity: 
1. Two to four units at low speed 
2. Three units at high speed with one standby unit, and 
3. Four units at high speed. 
The number of ventilation units needed to cool lower Containment depends upon 
the season of the year, the cooling water inlet temperature, and the Containment 
heat load. The lower containment heat load has decreased due to improvements 
in insulation techniques. Therefore, operation with only two VL AHUs in low 
speed is now possible. The most desirable configuration for operation of the 
ventilation units is low speed operation. This will minimize the wear and required 
maintenance on the units. Optimum VL AHU and RV Pump configuration is based on 
Lower Containment Weighted Average Temperature (LCWAT), the number of VL AHUs 
in operation and the speed the VL AHUs are operating in. In Modes 1 through 5 , RN is 
the preferred source of cooling water. RV pumps can supply cooling, but are not the 
preferred source. In Mode 6, or No Mode, cooling water is not required. 

Objective #4 

At the initiation of the 0.5 psig lower Containment pressure signal, all four VL air 
handling units and both Pipe Tunnel Booster Fans will start and switch to "HI" 
speed. HVAC switch control is regained when pressure is less than 0.5 psig. 
The pressurizer booster fans have an electric interlock so that both fans can not be 
operated at the same time. One fan is operated during normal operation. One pipe 
tunnel booster fan is operated in "High" speed during normal operation. Each steam 
generator area booster fan operates during normal operation. 
VR System Operation 

I Objective #3 I 
Normal operation will consist of running a minimum of three (3) of the four (4) VR 
fans. 
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the season of the year, the cooling water inlet temperature, and the Containment 
heat load. The lower containment heat load has decreased due to improvements 
in insulation techniques. Therefore, operation with only two VL AHUs in low 
speed is now possible. The most desirable configuration for operation of the 
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fans. 



From Lesson Plan OP-MC-CNT -VUL page 39: 

3.2.2 Safety Injection ( Ss ) 

I Objective #5 I 
The VL units and Pressurizer Booster Fans are shunt tripped off their normal 
supply when an S5 signal is initiated. The Pressurizer Boost~r Fans swap to their 
emergency power supply, if available, and the selected fanwiU start. The VL 
units are transferred to the emergency power source, if available, and will start in 
high speed regardless of their switch position. When powered from this 
emergency power, control from the HVAC is disabled. (Refer to PIP #1-M97 -1861) 
Once transferred, manual re-transfer to the normal source is required. 
The VR units are shunt tripped from essential power when an S5 is initiated. If unit 
load center power is available, a transfer switch will automatically align to the 
emergency power source and start all units ( regardless of their switch position). 
Once transferred, manual re-transfer to the normal source is required. 
The VT units are shunt tripped from essential power when an S5 is initiated. If unit 
load center power is available, a transfer switch will automatically align to the 
emergency power source and start all units ( regardless of switch position). The 
fans can not be stopped under these conditions, however, normal or max cool can 
be selected as desired during this event. Once transferred, manual re-transfer to the 
normal source is required. 

The VU units, Return Air Fans, and the Pipe Tunnel Booster Fans are shunt 
tripped off on the S5 signal. Control power and indication is lost to all these fans 
when the shunt trip opens the respective breakers. 
The Steam Generator Booster Fans do not receive a S5 signal nor are they 
powered from an essential bus, therefore they continue to run as they were prior 
to the Safety Injection. 
NOTE: If a Loss of Offsite Power occurs prior to a Safety Injection, the transfer to 

emergency power will not occur. (PIP-2-M94-0027) 
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From Annunciator Response 1AD-9/ AS: 

CONY .5 PSIG ALERT 

SetpGiDt: Grearer than 0.5 psig 

OP/IIAl6100l010 J 
Page 13 of53 

Wimdmv: A8 

OJ.ig;n: Pressure sensor momtoring Narrow lange Lower Containment 
.Pressure (lNSPT-5550) 

Pl1IbaWe Cause: • Small LOCA 
• Small Steam Line or FeedW<de!" Line Break 
• Ins.tmmem failure 
• Chaood test 

Automatic Amon: If pressure sensocreaches 0.5 psig. Lower Containment Vent Fans 
that are NOT mooing start and an 4 faDS switch to high: speed 

fJmnediaw Action: 1. Select hi speed on an VI. AHUs topreveut fan C)'diog. 

2. IF alarm is due to small LOCA, go to APlliAl5500mlO (NC 
System Leak Widlin the Capacity ofNV Pumps). 

3. IF due to instmmeDt failure, notify wee SRO. 

4. IF due to small san line OR feedwater:line break, atkmpt to 
isolate break and go to APfllA/55001001 (Steam Leak). 

5. WHEN cause of Hi CouI:ainmmt Pres.sure resolved. evaluate 
restoring AHUs to origim1 se1edions. 

Supplementary Action: Refer to Tech Specs_ 

R.wences: • Tech Specs 
• Equipment Database 
• NSMMG-1-2126 
• PIPO .. M97-1151 

End Of Response 

Unit 1 
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From Annunciator Response 1AO-9/ AS: 

Annunciator R.esponSf For Pauf'1IAD-9 
OPiliA/6100/010 J 
Page 13 of 53 

N omencl!ttu:e: CO~T .5 PSIG ALERT Window: A8 

~tpoint: Gi"eater than 0.5 psig 

OJigin: Pressure sensor monitoring N arro\\' Range Lower Containment 
Pressure (lNSPT-5550) 

Pl'obab~ Canst>: • Small LOCA 
• Small Steam Line Of Feedwatff Line Bre.1k 
• Instrument failure 
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AutOJD.1tir Action: If pressure sensor reaches 0.5 psig, Lower eontainment Vent Fans 
that are NOT running start and all 4 fans sv.itch to high speed. 

Immedia te Action: 1. Se1~t hi speed on all VL AHUs to prevent fun cycling. 

2. IF alarm is due to small LOC.>\, go to AP/VAi5500l01O (NC 
System Leak Within the Capacity of NV Pumps). 

3. IF due to instrument failure, notify wec SRO. 

4. IF due to small steam line OR feed\l;-ater line bre.ak, attempt to 
isolate bre.ak and go to AP/l/Ai5500l001 (Steam Leak). 

5. "'HEl\- cause of Hi Containment Pressure resolved, evaluate 
restoring AHUs to original selections. . 

Su.ppl~melltary Action: Refer to Tech Specs. 

lU>fennces: • Tech Specs 
• Equipment Database 
• NSM MG-1-2126 
• PIP O-M97-1151 

EndOf~pon~ 

Ifnit 1 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 14 A 

9uestionBank # KA system KA number 
1814 SYS025 K502 

,.A. desc 
Knowledge of operational implications of the following concepts as they apply to the ice condenser system: (CPR: 41.5/ 45.7)DHeat transfer 

Which ONE (1) of the following describes the effect of operating with elevated Ice 
Condenser temperatures on the process of sublimation and the resulting operational 
implications should a high energy line break occur inside containment? 

• Sublimation rates would (1 } 

• Peak containment pressure would be (2} 

A. (1) increase 
(2) higher 

B. (1) increase 
(2) lower 

C. (1) decrease 
(2) higher 

D. (1) decrease 
(2) lower 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 14 

General Discussion 
As stated in the Ice condenser lesson plan, the process of sublimation is accelerated with prolonged operation with elevated Ice Condenser 
temperatures. This would result in a loss of ice inventory would decrease the total heat transfer capability of the ice condenser system. This 
would result in an increase in the energy remaining in the containment atmosphere during a high energy line break and a corresponding increase 
in the peak containment pressure. 

KA is matched because the candidate must first understand the process of sublimation (Heat transfer via changing state directly from a solid to a 
gas). He must then understand that this would reduce the overall heat transfer capability of the ice condenser system resulting in the operational 
implication of a higher peak containment pressure in the event of a HELBIC. 

This question is high cognitive because the understand multiple concepts and then predict the impact on plant operation. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect: See explanation above. Plausible: First part ofthe question is correct, second is incorrect. Should the candidate not understand the 
process of sublimation this could be a creditable answer. 

Answer C Discussion 

Incorrect: See explanation above. Plausible: It would be reasonable that the candidate would think that the ice would tend to melt at higher temps 
rather that sublimate. Second part is correct. 

Answer D Discussion 
Incorrect: See explanation above. Plausible: As described above 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): LP OP-MC-CNT-NF (Rev 31) 
Pg 13 & 59 

Learning Objective: OP-MC-CNT-NF Obj 16 

QuestionBank # IKA system IKA number I 

18141SYS025 IK502 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of operational implications of the following concepts as they apply to the ice condenser system: (CFR: 41.5 / 45.7)0 Heat transfer 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
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Question 14 References: 

From Lesson Plan OP-MC-CNT -NF pages 58 and 59: 

N N LP LP 

OBJECTIVE L L R S 

0 0 0 0 

R 

15 Given a limit and/or precaution associated with an NF System Operating X X X 

Procedure, discuss its basis and applicability. 

16 State the problems which will occur as a result of operating with elevated X X X 

Ice condenser temperature. 

Objective # 15 

• Glycol and ice making solution or demineralized water must be at proper levels to 
rotate ice machine drums. 

L 

0 

R 

X 

X 

Basis: The drum floats in the ice making solution. If the levels are not correct, 
damage to the drum or seals could occur. 

• Oil must be visible in sightglass to operate NF blower. 

Basis: Operation of blower without oil showing in sightglass will result in 
bearing damage. 

• Air filter must be in place to operate NF blower. 

Basis: This is done to prevent foreign materials from being introduced into 
the system. 

• Maximum DP on Ice Machine Glycol Simplex Strainer is 2 psid. 

Basis: Prevent crushing of strainer 

• WHEN isolating a portion of NF System, always allow for expansion of cold Glycol to 
ambient temperatures. 

Basis: Prevent over-pressurization of system components due to thermal 
expansion. 
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Basis: Prevent over-pressurization of system components due to thermal 
expansion. 



Objective # 16 

3.1.2 Normal Operation 

The ice condenser is a passive system which requires no actuation signals. To keep 
the ice condenser at approximately 15°F, each unit will have 30 AHUs operating to 
circulate air in the ice condenser, 3 or 4 operating chillers circulating glycol as cooling 
medium and 2 operating glycol pumps maintaining it at approximately 15°F. 

Operation of the NF system with elevated ice condenser temperatures increases 
sUblimation of the ice. Operating with elevated temperatures also creates a cyclic 
freeze/thaw cycle which has been identified with buckling/elevating the ice 
condenser wear slab which in turn has resulted in cracks adjacent to the inner 
portal frame. The combination of elevation of the wear slab and cracks in the 
inner portal frame has been shown to prevent the ice condenser doors from 
opening or exceeding their design opening torque. 
The cyclic freeze/thaw cycle identified is the movement of the frost line in the foam 
concrete of the ice condenser floor. This movement is caused by the increase in 
temperature of the lower part of the floor during power operation. In the warmer spots 
the frost line moves up more, and water is free to work into cracks in the concrete. 
When the plant cools during outages the frost line moves lower and more of the water 
freezes causing the ice to expand pushing the floor upward. 
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From Lesson Plan OP-MC-CNT-NF page 13: 

1.0 INTRODUCTION 

1.1 Purpose 
I Objective # 1 

The Ice Condenser is designed to absorb thermal energy released at the time of a LOCA for the 

purpose of limiting initial peak pressure in containment. After the initial incident the ice condenser 

continues to absorb thermal energy, thus it helps to maintain a lower containment pressure for a 

period of time. 

The ice in the Ice Condenser contains Sodium Tetraborate to help in pH control of the water (after ice 

melts) to enhance iodine absorption and the boron acts as a neutron poison. 

1.2 General Description 

The Ice Condenser region is essentially an insulated cold storage room located inside containment 

around the outside wall. It has inlet doors located in lower containment and upper deck doors located 

in upper containment. When a high energy line break inside containment occurs, the pressure increase 

inside lower containment will open the lower ice condenser doors causing the steam/air mixture to be 

forced through the ice condenser. The steam/air mixture will be cooled as it passes through the ice 

condenser and will be exhausted to upper containment through the intermediate and upper deck doors. 

After the mixture becomes a liquid it will drain back to lower containment through the refueling cavity 

drains or through the ice condenser floor drains. 

During normal operation, the ice bed temperature is maintained by a refrigeration system which passes 

cold air through the ice condenser and glycol through the ice condenser floor cooling coils. 

The initial ice load and make-up to the ice condenser is provided by the ice fabrication sub-system and 

ice conveyor sub-system. Periodic makeup is performed during plant outages due to loss of ice as a 

result of sublimation. This makeup is performed using ice conveyor lines which are temporally installed 

for this evolution. 

2.0 COMPONENT DESCRIPTION 

2.1 Ice Condenser Section (refer to Drawing 7.1) 

2.1.1 Ice Condenser Annulus and Ice Bays 

The Ice Condenser annulus (about 13 ft wide) is located between the containment vessel wall and the 

crane wall and covers a 3000 arc inside containment. It has 24 bays each containing 81 ice baskets for a 

total of 1,944 ice baskets. Each ice basket is 48 feet high and is made up of four sections for a total of 

7J76 sections. Each ice basket section is 12 feet long and 12 inches in diameter. The ice condenser is 

required to maintain a minimum amount of ice by Tech. Specs. The ice bed temperature is maintained 

at approximately lSoF by the Refrigeration System. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 15 c 2009 RO NRC Retake Examination 

iQuestionBank # IKA_system IKA_number I 
1815 I SYS026 I A2.08 I 

Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5 / 45.3 / 45. 13)0 Safe securing of 
containment spray when it can be done) .............. . 

The following conditions exist on Unit 1: 

• LOCA inside containment 
• 1 ETB has experienced a ground fault 
• Auto swap to Cold Leg Recirc. has failed due to 1NI-185A (Containment Sump 

Isolation Valve) not opening 
• Attempts to manually open 1NI-185A have failed 
• Control Room has implemented ECA-1.1 (Loss of Emergency Coolant Recirc) 
• Containment pressure is 12 PSIG and slowly going up 

Which ONE (1) of the following describes Operator actions associated with NS system 
operation following the receipt of "FWST Lo Lo Level?" 

A. Open 1 NS-18A (A NS Pump suctfrom Cont Sump) and close 1 NS-20A (A NS 
Pump Suct From FWST) , '1A' NS pump remains running. 

B. Secure '1A' NS pump, close 1 NO-19A (1A NO pump suct. from FWST or NC), 
swap NS suction to Containment Sump, restart NS pump. 

C. Secure '1A' NS pump, NS cannot be aligned to Containment Sump until1NI-
185A is open. 

O. Secure '1A' NS pump, close 1 NS-20A and open 1NS-18A, restart '1A' NS pump. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 15 c 2009 RO NRC Retake Examination 

iQuestionBank # IKA_system IKA number I 
1815 I SYS026 I A2.08 I 

r<A desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 45. 13)0 Safe securing of 
containment spray when it can be done) .............. . 

The following conditions exist on Unit 1: 

• LOCA inside containment 
• 1 ETB has experienced a ground fault 
• Auto swap to Cold Leg Recirc. has failed due to 1 NI-185A (Containment Sump 

Isolation Valve) not opening 
• Attempts to manually open 1NI-185A have failed 
• Control Room has implemented ECA-1.1 (Loss of Emergency Coolant Recirc) 
• Containment pressure is 12 PSIG and slowly going up 

Which 0 NE (1) of the following describes Operator actions associated with NS system 
operation following the receipt of "FWST Lo Lo Level?" 

A. Open 1NS-18A (A NS Pump suctfrom Cont Sump) and close 1 NS-20A (A NS 
Pump Suct From FWST), '1A' NS pump remains running. 

B. Secure '1A' NS pump, close 1 NO-19A (1A NO pump suct. from FWST or NC), 
swap NS suction to Containment Sump, restart NS pump. 

C. Secure '1A' NS pump, NS cannot be aligned to Containment Sump until1NI-
185A is open. 

O. Secure '1A' NS pump, close 1 NS-20A and open 1 NS-18A, restart '1A' NS pump. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 15 c 

General Discussion 
Distracter Analysis: Operator must know that at FWST 10 10 level the NS pump must be secured. Required within 45 sec. Operator must realize 
that due to the physical arrangement on the piping, the 1A NS pump cannot take suction from the Containment Sump without INI-IS5A open. 
Also, in order to swap suction, the NS pump must be secured, suction realigned and then restarted. Additionally, INS-1A is interlocked with 
1NI-1S5A such that INO-1S5 must be closed before INS-1SA can be opened. 

KA is matched because the candidate is given a situation where a malfunction has occurred which will impact the operators ability to place NS in 
a CLR alignment. The candidate must then predict the impact of this malfunction and understand how this condition will affect the ability the 
perform the appropriate procedure to mitigate this consequence. The NS pump will have to be secured due to this malfunction and while in ECA 
1.1 with containment pressure < 15 psig this would constitute a safe situation where the pump could be secured. 

This is a higher cognitive level question because evaluate a given set of conditions and predict an outcome. This will require using the system 
knowledge and applying its meaning to predict the impact. 

Answer A Discussion 
Incorrect: See explanation above. Plausible: Valve alignment is correct therefore plausible, pump remains running is plausible because the ND 
pumps remain running during swap to CLR. 

Answer B Discussion 
Incorrect: See explanation above. Plausible: The actions listed are correct with the exception of closing 1ND-19A. This action is required to 
swap the ND pump suction to the sump, candidate could confuse this with NS suction swap 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect: See explanation above. Plausible: The actions listed would be correct if I NI -IS5A were open. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS Bank Question ECCNSNOl2 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Technical Reference(s): OP-MC-ICC-NS, rev. 30, page 
15,35 and 39. 

Learning Objective: OP-MC-ECC-NS, Obj. S 

QuestionBank # IKA system IKA number I 
IS151SYS026 1A2·0S I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences ofthose malfunctions or operations: (CFR: 41.5/43.5/45.3/45.13)0 Safe securing of 
containment spray when it can be done) .............. . 

401-9 Comments: 
026A20S 
CAP: Do you expect the applicants to know what INI-1S5A is? If you 
state the valve nomenclature, would that give away the answer? 
RF A 1010S/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
The nomenclature for 1NI-IS5A was added to the question 
during validation. The version of the question sent to the Lead 
Examiner did not have the nomenclature. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 15 c 

General Discussion 
Distracter Analysis: Operator must know that at FWST 10 10 level the NS pump must be secured. Required within 45 sec. Operator must realize 
that due to the physical arrangement on the piping, the IA NS pump cannot take suction from the Containment Sump without INI-185A open. 
Also, in order to swap suction, the NS pump must be secured, suction realigned and then restarted. Additionally, INS-IA is interlocked with 
INI-I85A such that INO-I85 must be closed before INS-18A can be opened. 

KA is matched because the candidate is given a situation where a malfunction has occurred which will impact the operators ability to place NS in 
a CLR alignment. The candidate must then predict the impact of this malfunction and understand how this condition will affect the ability the 
perform the appropriate procedure to mitigate this consequence. The NS pump will have to be secured due to this malfunction and while in ECA 
1.1 with containment pressure < 15 psig this would constitute a safe situation where the pump could be secured. 

This is a higher cognitive level question because evaluate a given set of conditions and predict an outcome. This will require using the system 
knowledge and applying its meaning to predict the impact. 

Answer A Discussion 
Incorrect: See explanation above. Plausible: Valve alignment is correct therefore plausible, pump remains running is plausible because the ND 
pumps remain running during swap to CLR. 

Answer B Discussion 
Incorrect: See explanation above. Plausible: The actions listed are correct with the exception of closing IND-I9A. This action is required to 
swap the ND pump suction to the sump, candidate could confuse this with NS suction swap 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect: See explanation above. Plausible: The actions listed would be correct if I NI-185A were open. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS Bank Question ECCNSN012 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Technical Reference(s): OP-MC-ICC-NS, rev. 30, page 
15,35 and 39. 

Learning Objective: OP-MC-ECC-NS, Obj. 8 

QuestionBank # IKA system IKA number I 
18151SYS026 1

A2·08 
I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the CSS; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3 145.13) D Safe securing of 
containment spray when it can be done) .............. . 

401-9 Comments: 
026A208 
CAP: Do you expect the applicants to know what INI-185A is? If you 
state the valve nomenclature, would that give away the answer? 
RF A 10108/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
The nomenclature for INI-185A was added to the question 
during validation. The version of the question sent to the Lead 
Examiner did not have the nomenclature. 
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Question 15 References: 

From Lesson Plan OP-MC-ECC-NS pages 34 and 35: 

5 Describe the signals and permissives required to initiate the NS 
System. 

6 Describe the signals, setpoints, permissives, and logic required to 
initiate and reset NS System. 

8 Describe the NS System Operation (including automatic 
alignments). 

0.1. Abnormal and Emergency Operation 
Objective #5, 6, 8 

X 

X X X X 

X X X X 

The Containment Spray System will be initiated either manually from the Control Room 
or on coincidence of two out of four High-High Containment Pressure signal. For either 
initiating signal, CPCS must be at least 0.35 psig for the discharge valves to open or for 
the pumps to start. Either of the train related discharge valves must also be open to 
allow a pump start. An "Sp" signal will start the Containment Spray Pumps and open 
the discharge valves to the spray headers if CPCS interlock is met. If after an "Sp" 
signal, the containment pressure decreases to < .35 psig the containment spray pumps 
are automatically turned off and the discharge valves are automatically closed. If the 
pressure increases after the pumps have stopped, the Containment Pressure Control 
System will automatically open the discharge valves at ~ .35 psig and if pressure 
continues to increase CPCS will restart the pumps at ~ 0.8 psig. This provides a 
deadband and prevents frequent cycling of the pumps. The pumps and valves will 
continue cycling, at these setpoints until the spray signal is reset. 

If an "Sp" signal exists and containment pressure increases above .35 psig (opening the 
valves), the pumps may be manually started from the control room. The NS Pumps can 
be started with the pump start pushbutton any time CPCS is ~ .35 psig and its discharge 
valves are open. 

The Residual Heat Removal System shifts from the injection phase to the recirculation 
phase automatically when the Refueling Water Storage Tank level reaches the low level 
alarm point (180"). If the automatic switch over fails, the operator is instructed to 
manually switch to the recirculation. 

( 

( 

Question 15 References: 

From Lesson Plan OP-MC-ECC-NS pages 34 and 35: 

5 Describe the signals and permissives required to initiate the NS 
System. 

6 Describe the signals, setpoints, permissives, and logic required to 
initiate and reset NS System. 

8 Describe the NS System Operation (including automatic 
alignments). 

0.1. Abnormal and Emergency Operation 
Objective #5, 6, 8 

X 

X X X X 

X X X X 

The Containment Spray System will be initiated either manually from the Control Room 
or on coincidence of two out of four High-High Containment Pressure signal. For either 
initiating signal, CPCS must be at least 0.35 psig for the discharge valves to open or for 
the pumps to start. Either of the train related discharge valves must also be open to 
allow a pump start. An "Sp" signal will start the Containment Spray Pumps and open 
the discharge valves to the spray headers if CPCS interlock is met. If after an "Sp" 
signal, the containment pressure decreases to < .35 psig the containment spray pumps 
are automatically turned off and the discharge valves are automatically closed. If the 
pressure increases after the pumps have stopped, the Containment Pressure Control 
System will automatically open the discharge valves at ~ .35 psig and if pressure 
continues to increase CPCS will restart the pumps at ~ 0.8 psig. This provides a 
deadband and prevents frequent cycling of the pumps. The pumps and valves will 
continue cycling, at these setpoints until the spray signal is reset. 

If an "Sp" signal exists and containment pressure increases above .35 psig (opening the 
valves), the pumps may be manually started from the control room. The NS Pumps can 
be started with the pump start pushbutton any time CPCS is ~ .35 psig and its discharge 
valves are open. 

The Residual Heat Removal System shifts from the injection phase to the recirculation 
phase automatically when the Refueling Water Storage Tank level reaches the low level 
alarm point (180"). If the automatic switch over fails, the operator is instructed to 
manually switch to the recirculation. 



The NS pumps are manually aligned to the containment sump by the operator when the 
FWST reaches the low-low level alarm point (33"). When the FWST low-low level alarm 
is received, the operator has about 45 seconds to stop the NS Pumps before pump 
vortexing (air entrainment) begins. This 45 seconds assumes that both NS Pumps are 
running and some conservative assumptions on vortexing phenomena. To accomplish 
this swap the NS start signal can be reset even if containment pressure is above 3 psig. 
However the Safety Injection and DG sequencer signals must be reset also to allow the 
stopping of the NS pumps. 

The spray flow from the Residual Heat Removal Pumps is initiated to assure adequate 
spray to counteract any rise in Containment pressure that might occur after all the ice 
has melted. FSAR Figure 6-12 shows the ice melt transient lasting about one hour. 

NS System CPCS Failures (EP/1/N5000/FR-Z.1, Enclosure 2) 

Objective #3 

In the event of a CPCS malfunction, some local operator actions may be required. A 
malfunction may require the operator to locally place valves in the desired position. 
Other malfunctions may require obtaining keys from the key locker, and proceeding to 
the CPCS Cabinet (Auxiliary Building, 750 - Train A, 733 - Train B, Electrical 
Penetration Room). Here the key would be used to place the appropriate control switch 
for the malfunctioning component in the "TEST" position. The test potentiometer would 
then be adjusted until the component responded as desired. 

( 

The NS pumps are manually aligned to the containment sump by the operator when the 
FWST reaches the low-low level alarm point (33"). When the FWST low-low level alarm 
is received, the operator has about 45 seconds to stop the NS Pumps before pump 
vortexing (air entrainment) begins. This 45 seconds assumes that both NS Pumps are 
running and some conservative assumptions on vortexing phenomena. To accomplish 
this swap the NS start signal can be reset even if containment pressure is above 3 psig. 
However the Safety Injection and DG sequencer signals must be reset also to allow the 
stopping of the NS pumps. 

The spray flow from the Residual Heat Removal Pumps is initiated to assure adequate 
spray to counteract any rise in Containment pressure that might occur after all the ice 
has melted. FSAR Figure 6-12 shows the ice melt transient lasting about one hour. 

NS System CPCS Failures (EP/1/A/5000/FR-Z.1, Enclosure 2) 

Objective #3 

In the event of a CPCS malfunction, some local operator actions may be required. A 
malfunction may require the operator to locally place valves in the desired position. 
Other malfunctions may require obtaining keys from the key locker, and proceeding to 
the CPCS Cabinet (Auxiliary Building, 750 - Train A, 733 - Train B, Electrical 
Penetration Room). Here the key would be used to place the appropriate control switch 
for the malfunctioning component in the "TEST" position. The test potentiometer would 
then be adjusted until the component responded as desired. 



From Lesson Plan OP-MC-ECC-NS Page 39 Figure 7.1 (,;ontainment Spray (7/06/09): 

43 
A 

NO --- - -
1A 18 ND 

i PUMPS 
B 

14-NO 
LO 138 

4-

I t ~~ ,Jr20 J "J. a RHT 
32 

I 

~ 
LO isp-O 

29 

Sp-O 

LO 12 
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MNS Bank Question ECCNSN012: 

ECCNSN012 

1 Pt. The following conditions exist on Unit 1: 

• LOCA inside containment 

• 1 ETB has experienced a ground fault 

• Auto swap to Cold Leg Recirc. has failed due to 1 NI-185A not opening 

• Attempts to manually open 1 NI-185A has failed 

• Control Room has implemented ECA-1.1, Loss of Emergency Coolant 
Recirc 

• Containment pressure is 12 psig and slowly going up 

Which one of the following describes the NS system operation following the 
receipt of "FWST Lo Lo Level?" 

A. Open 1 NS-18A (A NS Pump suct from Cont Sump) and close 
1 NS-20A (A NS Pump suct from FWST), '1A' NS pump remains 
running. 

B. Secure '1A' NS pump, close 1 NS-20A and open 1 NS-18A, restart'1A' 
NS pump 

C. Secure '1A' NS pump, close 1 NO-19A (1A NO pump suct. from 
FWST or NC), swap NS suction to Containment Sump, restart NS 
pump 

O. Secure '1A' NS pump, NS cannot be aligned to Containment Sump 
unti11NI-185A is open 
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MNS Bank Question ECCNSN012: 

ECCNSN012 

1 Pt. The following conditions exist on Unit 1: 

• LOCA inside containment 

• 1 ETB has experienced a ground fault 

• Auto swap to Cold Leg Recirc. has failed due to 1NI-185A not opening 

• Attempts to manually open 1NI-185A has failed 

• Control Room has implemented ECA-1.1, Loss of Emergency Coolant 
Recirc 

• Containment pressure is 12 psig and slowly going up 

Which one of the following describes the NS system operation following the 
receipt of "FWST Lo Lo Level?" 

A. Open 1NS-18A (A NS Pump suctfrom Cont Sump) and close 
1 NS-20A (A NS Pump suct from FWST), '1A' NS pump remains 
running. 

B. Secure '1A' NS pump, close 1 NS-20A and open 1 NS-18A, restart'1A' 
NS pump 

C. Secure '1A' NS pump, close 1NO-19A (1A NO pump suct. from 
FWST or NC), swap NS suction to Containment Sump, restart NS 
pump 

O. Secure '1A' NS pump, NS cannot be aligned to Containment Sump 
unti11NI-185A is open 



Answer 48 

o 

Distracter Analysis: Operator must know that at FWST 10 10 level the NS 
pump must be secured. Operator must realize that the NS pump 
cannot take suction from the Containment Sump without 1 NI-185A 
open. 

LEVEL: RO & SRO 

KA: 026 A2.02 (4.2*/4.4*) 

SOURCE: NEW 

LEVEL OF KNOWLEDGE: Comprensive 

AUTHOR: CWS 

LESSON: OP-MC-ECC-NS 

OBJECTIVES: OP-MC-ECC-NS, obj 2 & 6 

OP-MC-EP-E1 OBJ 4 

REFERENCES: OP-MC-ECC-NS, pages 39 & 35 

( 
Answer 48 

( 

( 

o 

Distracter Analysis: Operator must know that at FWST 10 10 level the NS 
pump must be secured. Operator must realize that the NS pump 
cannot take suction from the Containment Sump without 1 NI-185A 
open. 

LEVEL: RO & SRO 

KA: 026 A2.02 (4.2*/4.4*) 

SOURCE: NEW 

LEVEL OF KNOWLEDGE: Comprensive 

AUTHOR: CWS 

LESSON: OP-MC-ECC-NS 

OBJECTIVES: OP-MC-ECC-NS, obj 2 & 6 

OP-MC-EP-E 1 OBJ 4 

REFERENCES: OP-MC-ECC-NS, pages 39 & 35 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 16 

uestionBank # KA_system KA number 
1816 SYS026 2.2.12 

~ desc 
SYS026 GENERIC 0 Knowledge of surveillance procedures. (CFR: 41.10/45.13) 

Unit 1 is at 100% RTP with the Ops Test Group (OTG) performing PT/1/A/420S/001 A 
(1A NS Pump Performance Test). The OTG Technician has reached the step in this 
PT which directs the starting of the 1A NS pump. 

Which ONE (1) of the following describes the required positions of 1 NS-29A (A NS 
Pump Disch Cont Outside Isol) and 1 NS-32A (A NS Pump Disch Cont Outside Isol) 
AND the required system alignmentforthe performance of this PT? 

A. Valves CLOSED 
"An Train NS system flowpath is through the HX and directly back to the 
pump suction. 

B. Valves CLOSED 

C. 

"A" Train NS system flowpath is through the HX to the FWST 

Valves OPEN 
"An Train NS system flowpath is through the HX and directly back to the 
pump suction 

D. Valves OPEN 
"A" Train NS system flowpath is through the HX to the FWST 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 16 

QuestionBank # KA system KA number 
1816 SYS026 2.2.12 

AA desc 
SYS026 GENERICDKnowledge of surveillance procedures. (CFR: 41.10/45.13) 

Unit 1 is at 100% RTP with the Ops Test Group (OTG) performing PT/1/A/420S/001 A 
(1A NS Pump Performance Test). The OTG Technician has reached the step in this 
PT which directs the starting of the 1A NS pump. 

Which ONE (1) of the following describes the required positions of 1 NS-29A (A NS 
Pump Disch Cont Outside Isol) and 1 NS-32A (A NS Pump Disch Cont Outside Isol) 
AND the required system alignment for the performance of this PT? 

A. Valves CLOSED 
"A" Train NS system flowpath is through the HX and directly back to the 
pump suction. 

B. Valves CLOSED 

C. 

"A" Train NS system flowpath is through the HX to the FWST 

Valves OPEN 
"A" Train NS system flowpath is through the HX and directly back to the 
pump suction 

D. Valves OPEN 
"A" Train NS system flowpath is through the HX to the FWST 

Thursday, October 15,2009 Page 31 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 16 B 

ueneral Discussion 
The IA NS pump performance test is accomplished by aligning the discharge of the IA NS pump via the normally aligned suction to the FWST. 
The pump discharges to the associated HX and then downstream of the HX, a manual valve alignment is performed which directs the discharge 
to the FWST. Full flow capability is provided and the containment isolation valves remain closed with their associated interlocks bypassed to 
allow pump operation. 

KA is matched because the operator must be familiar with the operational alignment required to perform this surveillance procedure. The 
knowledge required is specific to its performance and cannot be answered with system knowledge alone. 

Answer A Discussion 
Plausible: first part is correct, second part is plausible because when the ND performance test is performed the flowpath is directed back to the 
pump suction. 

Answer B Discussion 
ICorrect 

Answer C Discussion 

Plausible: The containment isolation valves are interlocked such at least one must be open to allow pump start. This interlock is bypassed by this 
PT. Second part is plausible as described above. 

Answer D Discussion 
Plausible: First part is plausible as described above and the second part is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

iY'l OPS Approved 

D NRC Approved 

Memory 

QuestionBank # KA system 
1816 SYS026 

NEW 

Development References 
Technical Reference(s): OP-MC-ECC-NS, Rev. 30, 
page 21 
PT/I/A/4208/001 A (IA NS Performance Test, Rev. 57, 
page 7 
Learning Objective: OP-MC-ECC-NS, Obj. 6 & 8 

KA number 
2.2.12 

SYS026 GENERIC o Knowledge of surveillance procedures. (CFR: 41.10 I 45.13) 

Question Source 

Student References Provided 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 16 B 

ueneral Discussion 
The lA NS pump performance test is accomplished by aligning the discharge of the lA NS pump via the normally aligned suction to the FWST. 
The pump discharges to the associated HX and then downstream of the HX, a manual valve alignment is performed which directs the discharge 
to the FWST. Full flow capability is provided and the containment isolation valves remain closed with their associated interlocks bypassed to 
allow pump operation. 

KA is matched because the operator must be familiar with the operational alignment required to perform this surveillance procedure. The 
knowledge required is specific to its performance and cannot be answered with system knowledge alone. 

Answer A Discussion 
Plausible: first part is correct, second part is plausible because when the ND performance test is performed the flowpath is directed back to the 
pump suction. 

Answer B Discussion 
ICorrect 

Answer C Discussion 

Plausible: The containment isolation valves are interlocked such at least one must be open to allow pump start. This interlock is bypassed by this 
PT. Second part is plausible as described above. 

Answer D Discussion 
Plausible: First part is plausible as described above and the second part is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory 

QuestionBank # KA system 
1816 SYS026 

NEW 

Development References 
Technical Reference(s): OP-MC-ECC-NS, Rev. 30, 
page 21 
PT/I/A/420S/001 A (lA NS Performance Test, Rev. 57, 
page 7 
Learning Objective: OP-MC-ECC-NS, Obj. 6 & 8 

KA number 
2.2.12 

SYS026 GENERlCOKnowledge of surveillance procedures. (CFR: 41.10 I 45.13) 

Question Source 

Student References Provided 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 32 of 151 



Question 16 References: 

From PT/1/A4208/001 A page 5: 

6. Limits ami Prec:autiolls 

PT/IIAl42081001 A 
PageS of 13 

6.1 lFusmgPTJUAl42OSlO28 A{S1ave StartNSPump lA)to sbrtpump. vmti:ogpec 
OpmAl68OOlO21 (tA NS Train Block Tagom) em NOT be perfom:Ied because pump 
cannot be shut downftom COAtrol Room. 

6.2 Only one min at a time shall be removed. from service for testing. 

63 Adequate care should be tIken to prevent spraying the containment during pump testing. 
INS-29A (A NS Pump Disch Com 0tm1de IsoI) ad INS-32A (A NS Pump Disch Coot 
Outside lso1) should be opemed only as dim::ted by this proc:edme as the nom:W 
oper.rtiooal inter10ck on the valves (Containment Pressure Control System Interlock) is 
bypassed during 1he test 

6.4 INS-1M (A NS Pump Suet From Cord Sump) sbou1d remain dosed \'¥ben high 
ND Pump suction pressure exists topmat ~the NS System 

7. Required Plallt Status 

None 

8. Pnrequisite System ConditiollS 

8.1 Emure SRO infunned that lA NS Pump will be mavaiJable and illopftable fur the 
pedormance of1his test 

8.2 Comaimnmt pressure less than or equalro 0.35 psig. 

83 An adequate supplyofwater awi1able in the F\\'ST fOr recin:Ubtioo of lA NS Pomp. 

8.4 IF testbeingpelfonnedinconjuDdion wi1hPTI1IAJ42OS1010 A (NS lAHeat 
Exchanger Heat Balance Test), NA S. 85 and 8.6. 

8.5 NS System aligllled per OPI1I Al62001007 (Corrtaimnent Spray System). 

8.6 lA NS Pump ABU capable ofbeing supplied cooling water by RN System.. 

8.1 Check: INSPG5120 (Unit 1 NS Pumps How To FWST) O£ test insI:rumentused fur this 
procedtJre in calibration. 

Unit 1 

( 

Question 16 References: 

From PTl1/A4208/001 A page 5: 

6. Limits and Precautions 

PT/liAI420Si001 A 
Page50f 13 

6.1 IF using PTiliAi4208i028 A (Slave Stan NS Pump lA) to start pump, venting per 
OP/1ii\J6S00i021 (IA NS Train Block Tagout) can NOT be perfonned bec.ause pump 
cannot be shut down from Cootrol Room. 

6.2 Only one train at a time shall be removed from 5efVice for testing. 

6.3 Adequate CMe should be taken to prevent spraying the containment during pump testing. 
INS-29A (A NS Pm:np Disch Cont Outside Iso]) and INS-32A (A NS Pump Disch Coot 
Outside Isol) should be operated only as directed by this procedure as the DOfDl3l 
operational interlock: on the valves (Containment Pressure COlltrol System Intel"lock) is 
bypassed during the test 

6.4 INS--l8A (A NS Pump Suet From Cont Sump) should remain closed when high 
ND Pump suction pressure e.xists to prellent ove:rpressuri.zin the NS System 

7. Required Plant St;ltus 

None 

8. Pl"el"equisite System Conditions 

8.1 Ensure SRO infonned that IA NS Pump will be unavailable and inoperable for the 
perfoonance of this test. 

8.2 Containment pressme less than or equal to 0.35 psig. 

8.3 An adequate supply of water available in the F\\lST fur recirculation of 1A NS Pump. 

S. 4 IF test being perfonned in conjunction with PT;' l.1A/4208/0 lOA (NS 1A Heat 
Exchanger Heat Balance Test), NA Steps 8.5 and S.6. 

8.5 NS S5'"S1em aligned per OP/liA/6200J007 (Contaillment Spray Sy;,"1em). 

8.6 IA NS Pump ABU capable of being supplied cooling water by RN System. 

8.7 Check: INSPG5120 (Unit 1 NS Pumps Flow To FWSl) or test instrument used for this 
procedure in calibration. 

ITnit 1 



12.5.2 CbecktbefoUowingopen: 

DINS-II (IA NS Pump Overftow Iso)) 
DINS-54 (lA NS Pump Dm Header Isol) 

PT/IIAl42081001 A 
Page70f 13 

I NOTE: Vem time applies ooiyto air passage and shall be measured using a cahbrated stopwatch. 

12.53 Throttle INS-127 (lA NS Pomp Vem) to 1/4 tum and start stopwatch. 

12.5-4 WIIEN~ solid. dose INS-IV (IANSPmnp Vent). 

o 12.5.5 R.ecord lA NS Pump vent time: ____ seconds 

125.6 If vent time greater 1tIan 5 seconds, noUiY S}Stem. Engineering. 

/' 
:::"Person----:-:No-a-:-:·fi:-"cd..,...---- -Date- -Tj-me-

I NOTE: Steps: 12.6 and 12.8 maybe perfonned COIlCUIJem1y or in. any order. 

12.6 Establish lA NS Pump recif:cu1a1ioo ali~t to the FWST as follows: 

12.6.1 ThIottle INS-70 (IA &, IB NS me Outlet To FWST Throttle) to 50%. 

o 12.6.2 Check 10dzd closed INS-I (m NS :ax Outlet To FWST Ism). 

12.63 Unlock and open lNS-25 (IA NS HX 0utJet To FWST Isoi). ----cv- -­
o 12.7 Check lock cliosed INS-165 (IA NS Testl.oop Isol). 

12.8 Ensure the foUowmg dosed: 

12JU INS-29A (A NS Pump Disch Coot Outside IsoI). 

12.12 

12.13 

INS-32A (A NS Pump Disch Coot Outside Isoi). 

INS-1M (A NS Pomp Suet From Com Sump). 

12.9 Open the following: 

• lEMXA-R.4A (IA NS Pump Suction From Coot Sump Isol Motor (INS-1M)) ----cv- --' 
• lEMXA-R.4C (IA NS :ax CIutkt Cmf Outside Isol Motor (1NS-29A») ----cv- --
• lEMXA-R.4D (tA NS HX Outlet Coot Outside Isol Motoc (lNS-32A» ----cv- --

Unit 1 

( 

( 

12.5.2 Check the follO'ilLring open: 

o INS-81 (1A NS Pump Overl1m¥ Isol) 
o INS-54 CIA NS Pump Dm He.1:der Isol) 

PT/lh\./4208/001 A 
Page 7 of 13 

NOIE: Vent time applies only to air passage and shall be measured using a calibrated stopu.atch.. 

12.5.3 Throttle lNS-127 (IA NS Pump Vent) to 1/4 tum and start stopwatch. 

125-4 WHEN water solid, close 1NS-127 (lANSPump Vent). 

o 12.5.5 Rf:cocd 1A NS Pump vent time: ____ seconds 

125.6 IF ,,'eDt time greater than 5 seconds, :ootify System Engineering. 

" ~--::-::---=----------
Person Notified Date Time 

NOn:: Steps 12.6 and 12 .. 8 may be performed concwrent1y or in any ordeL 

12.0 Establish 1A NS Pwnp redn:ulation alignment to the FWST as fonows: 

12.6.1 Throttle lNS-70 (1 A & 1B NS HX Outlet To FW'ST Throttle) to 5~'o. 

o 12.6.2 Check locked closed INS-8 (lB NS HX Outlet To FVlSTIsol) 

12.6.3 Unlock and open INS-25 (1A NS HX Outlet To FWST Isol). cv---
o 12.7 Ched;: lock closed INS-165 (lA NS Test Loop Isol). 

12.8 Ensure tbe fol~ing closed: 

12.8.1 1NS-29A (A NS Pump Disch Com Outside Isol). 

12.8.2 1NS-32A (A NS Pump Disch Coot Outside Isol). 

12.83 INS-1M (A NS Pump Suet From Coot Sump). ----
f 

12.9 Open the fono"\\l'in:g: 

• lE.N1X.4.-R4A (IA NS Pump Suction From Com Sump Isol Motor (INS-18A») cv---
• lBoflCA-R4C (1A NS HX Outlet Coot Outside !sol Motor (lNS-29A)) cv---
• lE1vDC.A-R4D (IA NS HX Outlet Coot Outside Isol Motor (lNS-32A) cv--

IJnit 1 



'""-" 
From Lesson Plan OP-MC-ECC-NS Pi. 3 Figure 7.1 Containment Spray (7/06/09): 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 17 

QuestionBank # KA system KA number 
1817 SYS039 K3.04 

t<.A desc 
Knowledge of the effect that a loss or malfunction of the MRSS will have on the following: (CFR: 41.7/ 45.6)OMFW pumps 

Given the following: 

• Unit 1 is at 100% RTP 
• Due to a severe packing leak, the Plant SRO decides to close 1SP-1 (MAIN 

STEAM TO 1A CF PUMP TURB ISOL) 

Assuming no additional operator actions are taken, what would be the effect of this 
action on the 1A FWPT operation? 

The 1A FWPTwould: 

A. remain in operation supplied by MSR exhaust ONLY. 

B. remain in operation but the steam supply would swap to 
Aux Steam ONLY. 

C. remain in operation but the steam supply would now be a combination of Aux 
Steam AND MSR exhaust. 

D. slow down and back out of the header due to the loss of its primary steam 
supply for full power operation. 
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( 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 17 

QuestionBank # KA system KA number 
1817 SYS039 K3.04 

«A desc 
Knowledge of the effect that a loss or malfunction of the MRSS will have on the following: (CFR: 41.7/ 45.6)OMFW pumps 

Given the following: 

• Unit 1 is at 100% RTP 
• Due to a severe packing leak, the Plant SRO decides to close 1SP-1 (MAIN 

STEAM TO 1A CF PUMP TURB ISOL) 

Assuming no additional operator actions are taken, what would be the effect of this 
action on the 1 A FWPT operation? 

The 1A FWPT would: 

A. remain in operation supplied by MSR exhaust ONLY. 

B. remain in operation but the steam supply would swap to 
Aux Steam ONLY. 

C. remain in operation but the steam supply would now be a combination of Aux 
Steam AND MSR exhaust. 

D. slow down and back out of the header due to the loss of its primary steam 
supply for full power operation. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 17 A 

General Discussion 
The low pressure governor valve opens first and is supplied by the Auxiliary Steam System until the Moisture Separators Reheater (MSR) steam 
has sufficient capacity to supply which occurs above 80% power. The high-pressure governor is supplied by the Main Steam System and is used 
when the low-pressure governor is not able to meet the demand. High-pressure steam will be supplied automatically iflow-pressure stream 
cannot maintain turbine speed. At 100% RTP the FWPT steam supply is from MSR exhaust only with the HP governor valves completely 
closed. With the given power level, closure of 1 SP-1 would have no effect on FWPT operation. Aux Steam is normally isolated at 100% power 
but is the primary steam supply at low power levels. 

KA is matched because the candidate is being asked to evaluate the loss of the main steam supply to a operating main feed pump with the plant 
operating at 100%. 

This is a higher cognitive level question because the candidate must evaluate a given plant condition, evaluate a change in plant lineup and 
predict an outcome. 

Answer A Discussion 

ICorrect. 

Answer B Discussion 
Plausible because AS is the primary steam supply at lower power levels and AS pressure is high enough to provide this function but procedurally 
not aligned at high power. 

Answer C Discussion 

Plausible because this would be true at lower power levels. 

Answer D Discussion 
Plausible because at intermediate power levels 20% to 80% power this would be a true statement. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): OP-MC-MT-MSR Rev 17 
Pg 17 
Learning Objective: OP-MC-MT-MSR Obj. 2 

QuestionBank # JKA_system IKA number I 
18171SYS039 IK3.04 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the effect that a loss or malfunction of the MRSS will have on the following: (CFR: 41.7/ 45.6)DMFW pumps 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 17 A 

General Discussion 
The low pressure governor valve opens first and is supplied by the Auxiliary Steam System until the Moisture Separators Reheater (MSR) steam 
has sufficient capacity to supply which occurs above 80% power. The high-pressure governor is supplied by the Main Steam System and is used 
when the low-pressure governor is not able to meet the demand. High-pressure steam will be supplied automatically if low-pressure stream 
cannot maintain turbine speed. At 100% RTP the FWPT steam supply is from MSR exhaust only with the HP governor valves completely 
closed. With the given power level, closure of ISP-I would have no effect on FWPT operation. Aux Steam is normally isolated at 100% power 
but is the primary steam supply at low power levels. 

K.A is matched because the candidate is being asked to evaluate the loss of the main steam supply to a operating main feed pump with the plant 
operating at 100%. 

This is a higher cognitive level question because the candidate must evaluate a given plant condition, evaluate a change in plant lineup and 
predict an outcome. 

Answer A Discussion 

ICorrect. 

Answer B Discussion 
Plausible because AS is the primary steam supply at lower power levels and AS pressure is high enough to provide this function but procedurally 
not aligned at high power. 

Answer C Discussion 

Plausible because this would be true at lower power levels. 

Answer D Discussion 
Plausible because at intermediate power levels 20% to 80% power this would be a true statement. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): OP-MC-MT-MSR Rev 17 
Pg 17 
Learning Objective: OP-MC-MT-MSR Obj. 2 

QuestionBank # IKA system JKA_number I 
18171SYS039 IK3.04 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the effect that a loss or malfunction ofthe MRSS will have on the following: (CFR: 41.7 14S.6)OMFW pumps 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 17 References: 

From Lesson Plan OP-MC-MT-MSR pages 12 and 13: 

2 Describe the flowpaths for the Moisture Separator Reheaters x x x x 
including the following: 

• MSR shell side. 

• First Stage Reheater (Low Pressure) and Drain System. 

• Second Stage Reheater (High Pressure) and Drain 
System. 

• FWPT A and B. 

( 

( 
Question 17 References: 

\ 

From Lesson Plan OP-MC-MT -MSR pages 12 and 13: 

2 Describe the flowpaths for the Moisture Separator Reheaters x x x x 
including the following: 

• MSR shell side. 

• First Stage Reheater (Low Pressure) and Drain System. 

• Second Stage Reheater (High Pressure) and Drain 
System. 

• FWPT A and B. 

( 

( 



1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The Moisture Separator Reheater (MSR) System is designed to take the high pressure 
turbine exhaust, remove the entrained moisture, provide heating through the first and 
second stage reheaters and supply moisture free, superheated steam to the low 
pressure turbines to improve efficiency and reduce maintenance on the low pressure 
turbine blading by reducing the low pressure turbine exhaust moisture. 

The MSR shell and the first and second stage reheater tube bundle drains are then 
returned to the condensate cycle, which improves cycle efficiency. 

1.2 General Description 

At full power, exhaust steam exits the high pressure turbine at about 176 psia and 14% 
moisture content and flows to the Moisture Separator Reheaters (MSR's). The steam is 
first passed through a moisture (chevron) separator where approximately 10 percent of 
the flow is extracted as moisture and drained to a drain tank. The remaining 90 percent 
flows up through a two-stage steam-heated reheater where steam quality is increased 
and temperature is raised to approximately 150°F superheat. From high pressure 
turbine exhaust to low pressure turbine inlet, there is a pressure loss of approximately 8 
to 9 psi at full power. 

I Objective # 2 I 
A steam supply is provided for operation of the Turbine Driven Main Feedwater Pumps 
from the reheated steam prior to entering the low pressure turbines. Once turbine load 
is approximately 80%, the steam exiting "A 1" and "81" MSR's is the source of steam for 
the main feedwater pump turbines through the LP stop/governor valves. 

2.0 COMPONENT DESCRIPTION 

Objective # 6 

In order to prevent turbine overspeed as a result of backflow or flashback, the first stage 
steam supply from "A" heater bleed, the MSR drain tank inlets and outlets and the first 
and second stage drain tank outlets are equipped with piston operated check valves. 
There are different types of these valves used in the MSR system. 

One type, when supplied with air (open demand) a piston moves to compress the spring 
and fully open the valve. The valve is held in the open position. If flow were to reverse, 
the valve would close against actuator air pressure. 

( 
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1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The Moisture Separator Reheater (MSR) System is designed to take the high pressure 
turbine exhaust, remove the entrained moisture, provide heating through the first and 
second stage reheaters and supply moisture free, superheated steam to the low 
pressure turbines to improve efficiency and reduce maintenance on the low pressure 
turbine blading by reducing the low pressure turbine exhaust moisture. 

The MSR shell and the first and second stage reheater tube bundle drains are then 
returned to the condensate cycle, which improves cycle efficiency. 

1.2 General Description 

At full power, exhaust steam exits the high pressure turbine at about 176 psia and 14% 
moisture content and flows to the Moisture Separator Reheaters (MSR's). The steam is 
first passed through a moisture (chevron) separator where approximately 10 percent of 
the flow is extracted as moisture and drained to a drain tank. The remaining 90 percent 
flows up through a two-stage steam-heated reheater where steam quality is increased 
and temperature is raised to approximately 150°F superheat. From high pressure 
turbine exhaust to low pressure turbine inlet, there is a pressure loss of approximately 8 
to 9 psi at full power. 

I Objective # 2 I 
A steam supply is provided for operation of the Turbine Driven Main Feedwater Pumps 
from the reheated steam prior to entering the low pressure turbines. Once turbine load 
is approximately 80%, the steam exiting "A1" and "81" MSR's is the source of steam for 
the main feedwater pump turbines through the LP stop/governor valves. 

2.0 COMPONENT DESCRIPTION 

Objective # 6 

In order to prevent turbine overspeed as a result of backflow or flashback, the first stage 
steam supply from "A" heater bleed, the MSR drain tank inlets and outlets and the first 
and second stage drain tank outlets are equipped with piston operated check valves. 
There are different types of these valves used in the MSR system. 

One type, when supplied with air (open demand) a piston moves to compress the spring 
and fully open the valve. The valve is held in the open position. If flow were to reverse, 
the valve would close against actuator air pressure. 



From Lesson Plan OP-MC-CF-CF page 17: 

1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The purpose of the Main Feedwater system is to take treated Condensate (CM) 
System water, heat it further to improve the plant's thermal efficiency, and deliver 
it at the required flow rate, pressure and temperature to the steam generators. 
The CF System is designed to maintain proper SIG water levels with respect to 
reactor power output and turbine steam requirements 
The CF System provides feedwater isolation (FWI) to containment if a FWI signal 
is generated. 

1.2 General Description 

Objective # 2 

Student will be required to draw a simplified system diagram as shown on 
Drawing 7.1. The Feedwater System begins at the Main Feedwater (CF) Pump suction 
header. The CF pumps discharge to the High Pressure Heaters (A 1, A2, A3 and 81, 
82, 83) where reclaimed steam from the Moisture Separator Heaters and High 
Pressure Turbine extraction steam is used to increase feedwater temperature from 
360°F to 440°F. The flow continues from the HP heaters through the feedwater control 
valves, containment isolation valves to the steam generators. The steam generators 
are used to produce steam for use in the main turbine and other auxiliary loads. 

2.0 COMPONENT DESCRIPTION 

2.1 Main Feedwater Pumps 

Objective # 3 

There are two 50% capacity feed water pumps driven by two 50% capacity variable 
speed turbines (refer to Drawing 7.2). The main feed pumps increase system 
pressure from approx. 400 psig at its suction to approx. 1200 psig at its discharge 
at 100% power. High and low-pressure governor valves control the turbine speed. The 
low pressure governor valve opens first and is supplied by the Auxiliary Steam System 
until the Moisture Separators Reheater (MSR) steam has sufficient capacity to supply 
which occurs above 80% power. The high-pressure governor is supplied by the Main 
Steam System and is used when the low-pressure governor is not able to meet the 
demand. High-pressure steam will be supplied automatically if low-pressure stream can 
not maintain turbine speed. A check valve is provided in the low-pressure supply to 

( 

( 

From Lesson Plan OP-MC-CF-CF page 17: 

1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The purpose of the Main Feedwater system is to take treated Condensate (CM) 
System water, heat it further to improve the plant's thermal efficiency, and deliver 
it at the required flow rate, pressure and temperature to the steam generators. 
The CF System is designed to maintain proper SIG water levels with respect to 
reactor power output and turbine steam requirements 

The CF System provides feedwater isolation (FWI) to containment if a FWI signal 
is generated. 

1.2 General Description 

Objective # 2 

Student will be required to draw a simplified system diagram as shown on 
Drawing 7.1. The Feedwater System begins at the Main Feedwater (CF) Pump suction 
header. The CF pumps discharge to the High Pressure Heaters (A 1, A2, A3 and 81, 
82, 83) where reclaimed steam from the Moisture Separator Heaters and High 
Pressure Turbine extraction steam is used to increase feedwater temperature from 
360°F to 440°F. The flow continues from the HP heaters through the feedwater control 
valves, containment isolation valves to the steam generators. The steam generators 
are used to produce steam for use in the main turbine and other auxiliary loads. 

2.0 COMPONENT DESCRIPTION 

2.1 Main Feedwater Pumps 

Objective # 3 

There are two 50% capacity feedwater pumps driven by two 50% capacity variable 
speed turbines (refer to Drawing 7.2). The main feed pumps increase system 
pressure from approx. 400 psig at its suction to approx. 1200 psig at its discharge 
at 100% power. High and low-pressure governor valves control the turbine speed. The 
low pressure governor valve opens first and is supplied by the Auxiliary Steam System 
until the Moisture Separators Reheater (MSR) steam has sufficient capacity to supply 
which occurs above 80% power. The high-pressure governor is supplied by the Main 
Steam System and is used when the low-pressure governor is not able to meet the 
demand. High-pressure steam will be supplied automatically if low-pressure stream can 
not maintain turbine speed. A check valve is provided in the low-pressure supply to 



prevent reverse flow from the high-pressure turbine. For more information on the Main 
Feedwater Pump Speed control, refer to lesson plan OP-MC-CF-IWE. 
prevent reverse flow from the high-pressure turbine. For more information on the Main 
Feedwater Pump Speed control, refer to lesson plan OP-MC-CF-IWE. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 18 

QuestionBank # KA system KA_number 
1818 SYS059 K3.02 

r<A desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7/ 45.6)DAFW system 

Given the following conditions on Unit 1 : 

• Unit is in Mode 3 
• NC pressure is 1940 PSIG 
• CA auto start defeat "Defeated" lights are lit. 

The following sequence of events occur on Unit 1 while in Mode 3: 

1. A CF isolation occurs on S/G Hi-Hi level 
2. The S/G Hi-Hi level clears 
3. CF isolation is reset 
4. T-ave increases and NC pressure increases to 1960 PSIG 

Which ONE (1) of the following describes when (if at all) any CA pump(s) should have 
automatically started? 

A. Following the CF isolation reset 

B. When the S/G Hi-Hi level cleared 

C. When pressure increased above 1955 PSIG 

D. Should have remained off for these events 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 18 

QuestionBank # KA system KA number 
1818 SYS059 K3.02 

r<A desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7/ 45.6)DAFW system 

Given the following conditions on Unit 1: 

• Unit is in Mode 3 
• NC pressure is 1940 PSIG 
• CA auto start defeat "Defeated" lights are lit. 

The following sequence of events occur on Unit 1 while in Mode 3: 

1. A CF isolation occurs on S/G Hi-Hi level 
2. The S/G Hi-Hi level clears 
3. CF isolation is reset 
4. T-ave increases and NC pressure increases to 1960 PSIG 

Which ONE (1) of the following describes when (if at all) any CA pump(s) should have 
automatically started? 

A. Following the CF isolation reset 

B. When the S/G Hi-Hi level cleared 

C. When pressure increased above 1955 PSIG 

D. Should have remained off for these events 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 18 

General Discussion 
With both CF Pwnps tripped, the CA Pumps would normally start. However, the CA Pump auto start has been defeated as evidenced by the 
"Defeated" lights being lit. When pressure increase above P-ll (1955 psig), the auto start defeat will be automatically unblocked and the CA 
Pumps will auto start. 

The KIA is matched since the applicant must know how the Feedwater Isolation (loss or malfunction of the MFW) will affect the operation of 
the AFW system (i.e. AFW auto start). 

Answer A Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: could result in a CA pump start 

Answer B Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: normally true 

Answer C Discussion 

Correct answer The auto start defeat will Auto RESET when above P-ll and can be manually RESET at any time. 

Answer D Discussion 
Incorrect: auto resets 
Plausible: candidate does not recall the signal auto resets above P-ll 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2003 CNS NRC Q29 (Bank 229) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CF-CA, Objectives 4 & 6 Pages 
13 and 15 

QuestionBank # IKA system IKA number I 
IS1SISYS059 IK3.02 I 

KA desc 
Knowledge ofthe effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.71 45.6)OAFW system 

401-9 Comments: 
059K302 
Choice "C": Change P-ll to 1960 psig. This way they have to know 
what pressure P-ll is. This will increase plausibility and make the 
answer less obvious 
RF A 1010S/09 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
Lead Examiner suggested changing C to say "above 1960 PSIG" 
instead of "above P-ll ". Changed to "above 1955 PSIG" since 
this is where the actuation would really occur. Can't say "above 
1960 PSIG" since the actuation would have already occurred. 

Page 36 of 151 

( 

( 

FOR REVIEW ONLY - DO NOT DISTRIBUTE c 2009 RO NRC Retake Examination QUESTION 18 

General Discussion 
With both CF Pumps tripped, the CA Pumps would normally start. However, the CA Pump auto start has been defeated as evidenced by the 
"Defeated" lights being lit. When pressure increase above P-ll (1955 psig), the auto start defeat will be automatically unblocked and the CA 
Pumps will auto start. 

The KIA is matched since the applicant must know how the Feedwater Isolation (loss or malfunction of the MFW) will affect the operation of 
the AFW system (i.e. AFW auto start). 

Answer A Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: could result in a CA pump start 

Answer B Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: normally true 

Answer C Discussion 

Correct answer The auto start defeat will Auto RESET when above P-ll and can be manually RESET at any time. 

Answer D Discussion 
Incorrect: auto resets 
Plausible: candidate does not recall the signal auto resets above P-ll 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2003 CNS NRC Q29 (Bank 229) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CF-CA, Objectives 4 & 6 Pages 
13 and 15 

QuestionBank # IKA system IKA_number I 
18181SYS059 IK3.02 I 

KA desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.71 45.6)OAFW system 

401-9 Comments: 
059K302 
Choice "C": Change P-ll to 1960 psig. This way they have to know 
what pressure P-l1 is. This will increase plausibility and make the 
answer less obvious 
RF A 10108/09 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
Lead Examiner suggested changing C to say "above 1960 PSIG" 
instead of "above P-ll". Changed to "above 1955 PSIG" since 
this is where the actuation would really occur. Can't say "above 
1960 PSIG" since the actuation would have already occurred. 
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Question 18 References: 

1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The auxiliary feedwater system is provided as a backup for the main feedwater system. 
It is designed as a means to dissipate heat from the Reactor Coolant System 
when normal systems are not available. The auxiliary feedwater system may also 
be used in normal plant startup and shutdown, as main feedwater, when the flow 
is less than 3% maximum design feedwater flow. 

1.2 General Description 

Objective # 2 

Refer to Figure 7.1, 7.2, 7.3, 7.13. The CA system assures required feedwater flow to 
the steam generators for reactor coolant thermal energy dissipation when the CF 
system is not available through loss of power or other malfunctions. The CA system is 
required to operate until normal feedwater flow is restored or until the reactor coolant 
temperature is lowered to the point where the NO system can be utilized. The CA 
system is designed to start automatically for any event requiring emergency feedwater. 
Since the CA system is the only source of makeup water to the steam generators for 
reactor coolant heat removal when the main feedwater system becomes inoperable, it 
has been designed with redundancy and diversity. The CA system contains two motor 
driven pumps and one steam turbine driven pump for each unit. 

2.0 COMPONENT DESCRIPTION 

2.1 Motor Driven CA Pumps 

I Objective # 4,7,8 I 
The motor driven CA pumps are powered from essential power, ETA (pump A) 
and ETB (pump B). Each motor driven pump has a design flow rate of 450 gpm 
and is capable of supplying two steam generators. CA pump "A" supplies steam 
generators "A" and "B" while CA pump "B" supplies steam generators "c" and "D." 

Refer to Figure 7.12. The auto-start signals for the CA Motor Driven pumps are: 

• 2/4 detectors low-low level in anyone SG (17%) 

• Trip of both Main Feedwater pumps 

• AMSAC 
• Both Feedwater pumps tripped 

• Loss of flow to 3/4 SGs 

• S5 signal 
• Blackout signal 

( 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2003 RO NRC Examination QUESTION 29 c 

QuestionBank # IKA system IKA_number I 
229 I SYS061 I A2.05 I 

KA_desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the AFW; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5 /45.3/ 45. 13)DAutomatic control 
malfunction ..................................... 

Unit 1 is in mode 3. NC pressure is 1940 psig. CA auto start defeat "Defeated" lights 
are lit. 

The following sequence of events occur on unit 1 while in mode 3: 

1. CF isolation and the running CFPT trips on S/G Hi-Hi level 
2. The S/G Hi-Hi level clears 
3. CF isolation is reset 
4. T-ave increases and NC pressure increases to 1960 psig 

Which of the following correctly explains when (if at all) any CA pump(s) should have 
automatically started? 

A. Following the C F isolation reset. 

S. When the S/G Hi-Hi level cleared. 

C. When pressure increased above P-11. 

D. The CA pumps have remained off for these events. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2003 RO NRC Examination QUESTION 29 c 

QuestionBank # IKA system lKA number i 
229 I SYS061 I A2.05 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the AFW; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 45.13)DAutomatic control 
malfunction ..................................... 

Unit 1 is in mode 3. NC pressure is 1940 psig. CA auto start defeat "Defeated" lights 
are lit. 

The following sequence of events occur on unit 1 while in mode 3: 

1. CF isolation and the running CFPT trips on S/G Hi-Hi level 
2. The S/G Hi-Hi level clears 
3. CF isolation is reset 
4. T-ave increases and NC pressure increases to 1960 psig 

Which of the following correctly explains when (if at all) any CA pump(s) should have 
automatically started? 

A. Following the CF isolation reset. 

B. When the S/G Hi-Hi level cleared. 

C. 

D. 

When pressure increased above P-11. 

The CA pumps have remained off for these events. 
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FOR REVIEW ONLY 
2003 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 29 

Tests the candidates' knowledge of the low suction pressure protection circuitry when the CA has been reset. 

Answer A Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: could result in a CA pump start 

Answer B Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: normally true 

Answer C Discussion 
Correct answer The auto start defeat will Auto RESET when above poll and can be manually RESET at any time. 

Answer D Discussion 
Incorrect: auto resets 
Plausible: candidate does not recall the signal auto resets above P-I1 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK Bank Question: 592.1 

c 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Lesson Plan Objective: CA Obj: 9 
References: 
1. OP-CN-CF-CApages 10 and 11 

QuestionBank "# IKA system IKA number I 
229[SYS061 [A2.05 [ 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the AFW; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5! 43.5! 45.3 ! 45. 13) o Automatic control 
malfunction .................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY 
2003 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 29 

Tests the candidates' knowledge of the low suction pressure protection circuitry when the CA has been reset. 

Answer A Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: could result in a CA pump start 

Answer B Discussion 
Incorrect: defeated by CA auto start defeat 
Plausible: normally true 

Answer C Discussion 

Correct answer The auto start defeat will Auto RESET when above P-ll and can be manually RESET at any time. 

Answer D Discussion 
Incorrect: auto resets 
Plausible: candidate does not recall the signal auto resets above P-ll 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK Bank Question: 592.1 

c 

~ Developed Development References Student References Provided 
Lesson Plan Objective: CA Obj: 9 

~ OPT Approved References: 

~ OPS Approved 
1. OP-CN-CF-CA pages 10 and 11 

~ NRC Approved 

QuestionBank # IKA system IKA number I 
2291SYS061 IA2.05 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the AFW; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 45. 13)DAutomatic control 
malfunction .................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 19 

·QuestionBank # KA system KA_number 
1819 SYS059 K3.03 

AA desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7/ 45.6)OS/GS 

Given the following conditions on Unit 1 : 

• Unit 1 is operating at 60% RTP 
• Channel 41 of Nuclear Instrumentation fails to 120% 
• "PR TO S/G PROGRAM LEVEL CHANNEL DEFEAT" switch is in the "Normal" 

position 

Which ONE (1) of the following describes the effect this failure will have on the S/G 
level control system? 

A. The feedwater regulating valves on "A" and "0" S/G will open to increase the 
levels to 65% since NI Channel 41 is now the controlling channel for these 
S/G's. 

S. The feedwater regulating valves will remain in the same position for all S/G's. 
Trip program for "A and "0" S/G's will increase. 

C. All feedwater regulating valves will open to feed all S/G levels to 65%. Since 
the programmed level is a "High Select" circuit, Channel 41 will be controlling. 

O. The feedwater regulating valves on "S" and "C" S/G will open to increase the 
levels to 65% since NI Channel 41 is now the controlling channel for these 
S/G's. 
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QuestionBank # KA system KA number 
1819 SYS059 K3.03 

~ desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7 145.6)DS/GS 

Given the following conditions on Unit 1: 

• Unit 1 is operating at 60% RTP 
• Channel 41 of Nuclear Instrumentation fails to 120% 
• "PR TO S/G PROGRAM LEVEL CHANNEL DEFEAT" switch is in the "Normal" 

position 

Which ONE (1) of the following describes the effect this failure will have on the S/G 
level control system? 

A. The feedwater regulating valves on "A" and "0" S/G will open to increase the 
levels to 65% since NI Channel 41 is now the controlling channel for these 
S/G's. 

B. The feedwater regulating valves will remain in the same position for all S/G's. 

C. 

Trip program for "A and "0" S/G's will increase. 

All feedwater regulating valves will open to feed all S/G levels to 65%. Since 
the programmed level is a "High Select" circuit, Channel 41 will be controlling. 

O. The feedwater regulating valves on "B" and "C" S/G will open to increase the 
levels to 65% since NI Channel 41 is now the controlling channel for these 
S/G's. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 19 A 

General Discussion 
With the Unit initially at 60% power, the S/G program will maintain S/G levels at approximately 55%. When N41 fails high, it becomes the 
"High Select" controlling channel for 1A and 1D S/G level programs. The program level for A and D S/Gs will now be the 100% RTP program 
level or 65% NR S/G level. Therefore the feed reg valves on A and D will open to increase level to the new program level. 

This question matches the KA in that a malfunction of the Main Feedwater System has occurred (Feedwater Regulating Valves opening) as a 
result of the failure ofN41 (a malfunction of the S/G Level Control portion of the Main Feedwater System). This malfunction results in an 
increase in S/G levels (the affected component). 

This question is Comprehension level because the applicant must associate two pieces of information (one given and one recalled from memory) 
to correctly answer the question. The given information is that N41 has failed high. From memory, the applicant must recall that S/G A and D 
program levels are controlled by the High Select ofN41 and N43. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect. Plausible if the S/G Level Program Select switch were in the "Defeat 41/43" Position. 

Answer C Discussion 

Incorrect. Plausible if the S/G Level Program Select switch were in the "Defeat 42/44" Position. 

Answer D Discussion 
Incorrect. Plausible if the applicant does not understand which S/G level programs are controlled by which NIs. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS Exam Bank Question #ACFIFER07 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CF-IFE Objective 6 & 10, pages 
19 and 21. 

QuestionBank # )KA_system )KA number ) 

18191SYS059 iK3 .03 J 
KA desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7/ 45.6)OS/GS 

401·9 Comments: 401·9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 19 A 

General Discussion 
With the Unit initially at 60% power, the S/G program will maintain S/G levels at approximately 55%. When N41 fails high, it becomes the 
"High Select" controlling channel for lA and 1D S/G level programs. The program level for A and D S/Gs will now be the 100% RTP program 
level or 65% NR S/G level. Therefore the feed reg valves on A and D will open to increase level to the new program level. 

This question matches the KA in that a malfunction of the Main Feedwater System has occurred (Feedwater Regulating Valves opening) as a 
result of the failure ofN41 (a malfunction of the S/G Level Control portion of the Main Feedwater System). This malfunction results in an 
increase in S/G levels (the affected component). 

This question is Comprehension level because the applicant must associate two pieces of information (one given and one recalled from memory) 
to correctly answer the question. The given information is that N41 has failed high. From memory, the applicant must recall that S/G A and D 
program levels are controlled by the High Select ofN41 and N43. 

Answer A Discussion 

!CORRECT. 

Answer B Discussion 
Incorrect. Plausible if the S/G Level Program Select switch were in the "Defeat 41143" Position. 

Answer C Discussion 

Incorrect. Plausible if the S/G Level Program Select switch were in the "Defeat 42/44" Position. 

Answer D Discussion 
Incorrect. Plausible if the applicant does not understand which S/G level programs are controlled by which NIs. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS Exam Bank Question #ACFIFER07 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CF-IFE Objective 6 & 10, pages 
19 and 21. 

QuestionBank # IKA system IKA number I 
18191SYS059 IK3.03 I 

KA desc 
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: (CFR: 41.7/ 45.6)OS/GS 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 19 References: 

Steam Generator Level Error 

Purpose is to provide a level error signal based upon the difference between program 
level (based upon nuclear power) and actualleve/. 

Objective #6 & #10 

Program Level 

The programmed Level Setpoint is calculated for each steam generator as a function of 
nuclear power (Refer to Figure 2, Nuclear Power High Select Circuit, below). The 
nuclear power signal is derived from the Nuclear Instrumentation System power range 
channels. Channels N-411 43 (auctioneered high) provide S/G A&D program and 
Channels N-42/44 (auctioneered high) provide S/G B&C program. This is provided the 
'PR TO SG PROGRAM LEVEL CHANNEL DEFEAT' select switch is in the 'NORMAL' 
position. If the need arises, Channels N-41/43 can feed all four S/G level programs, by 
going to the 'Defeat 42-44' position, or Channels N-42/44 can feed all four S/G 
programs by going to the 'Defeat 41-43' position. 

NI-41 -----t 

NI-43 -----t 

NI-42 -----t 

NI-44 ------/ 

S/G LEVEL CONTROL 
HIGH SELECT LOGIC 

DEFEAT 
4143 

K1a 

NORMAL 

K1b K2b 

CF CONTROL 'A' >----

CF CONTROL 'D' >----

CF CONTROL '8' 
~--

~-----,=,,--,CONTROL 'C' 

FIGURE 2, NUCLEAR POWER HIGH SELECT CIRCUIT (MC-CF-IFE-2) 3/31/95 
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Steam Generator Level Error 

Purpose is to provide a level error signal based upon the difference between program 
level (based upon nuclear power) and actual level. 

Objective #6 & #10 

Program Level 

The programmed Level Setpoint is calculated for each steam generator as a function of 
nuclear power (Refer to Figure 2, Nuclear Power High Select Circuit, below). The 
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The programmed level setpoint is recorded on a 3 pen recorder along with the two WR 
levels for the two S/Gs that the setpoint is applicable to. For example, one recorder 
would have 'A' & '0' WR levels and the programmed level setpoint used for 'A' & '0' 
S/G. The programmed level setpoint, as a function of nuclear power, is shown below on 
Figure 3, S/G Level Program. 

83%r-______ ~HI~H~IS=/G~LE~V~EL~(~P-~14~) ________________________ ~ 

%S/G 
LEVEL 

32% 

--

± 5% LEVEL DEVIATION 

65% - PROGRAM LEVEL 

______________________________________ --- _ --- _____ -- __________ --- __________ -- __ -- ______ -- __ -- _____ -- ___ I - LO LEVEL ALARM 

17% r---------------------------,..-----------------: _ LO LO LEVEL RX TRIP 

0% 

% NUCLEAR 
POWER 

100% 

( 

( 

( 

The programmed level setpoint is recorded on a 3 pen recorder along with the two WR 
levels for the two S/Gs that the setpoint is applicable to. For example, one recorder 
would have 'A' & '0' WR levels and the programmed level setpoint used for 'A' & '0' 
S/G. The programmed level setpoint, as a function of nuclear power, is shown below on 
Figure 3, S/G Level Program. 
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MNS Exam Bank Question ACFIFER07: 

ACFIFER07 

1 Pt With Unit 1 at 60% RTP, Channel 41 of Nuclear Instrumentation fails to 
120%. If the S/G level program select switch is in the "Normal" position, 
which of the following describes the effect this failure will have on the S/G 
level control system? 

Answer 31 

A. The feedwater regulating valves on "A" and "0" S/G will open to 
increase the levels to 65% since NI Channel 41 is now the controlling 
channel for these S/G's 

B. The feedwater regulating valves will remain in the same position for all 
S/G's. Trip program for "A and "0" S/G's will increase 

C. All feedwater regulating valves will open to feed all S/G levels to 65%. 
Since the programmed level is a "High Select" circuit, Channel 41 will 
be controlling 

D. The feedwater regulating valves on "B" and "C" S/G will open to 
increase the levels to 65% since NI Channel 41 is now the controlling 
channel for these S/G's 

A 

CF-IFE, section 2.2.2 
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MNS Exam Bank Question ACFIFER07: 

ACFIFER07 

1 Pt With Unit 1 at 60% RTP, Channel 41 of Nuclear Instrumentation fails to 
120%. If the S/G level program select switch is in the "Normal" position, 
which of the following describes the effect this failure will have on the S/G 
level control system? 

Answer 31 

A. The feedwater regulating valves on "A" and "0" S/G will open to 
increase the levels to 65% since NI Channel 41 is now the controlling 
channel for these S/G's 

B. The feedwater regulating valves will remain in the same position for all 
S/G's. Trip program for "A and "0" S/G's will increase 

C. All feedwater regulating valves will open to feed all S/G levels to 65%. 
Since the programmed level is a "High Select" circuit, Channel 41 will 
be controlling 

D. The feedwater regulating valves on "B" and "c" S/G will open to 
increase the levels to 65% since NI Channel 41 is now the controlling 
channel for these S/G's 

A 

CF-IFE, section 2.2.2 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 20 

QuestionBank # KA system KA number 
1820 SYS061 K1.01 

. .A desc 
Knowledge of the physical connections and/or cause-effect relationships between the AFW and the following systems: (CFR: 41.2 to 41.9 / 
45.7 to 45.8)OS/G system .................................................... . 

Given the following on Unit 2: 

• A reactor trip from 100% RTP has occurred 

• The TO CA pump tripped on overspeed upon starting 

• Bus 2ETA locked out 

Which ONE (1) of the following describes which S/Gs are currently being fed and the 
associated flow rates? 

A. A and B S/Gs at 450 GPM total flow 

B. C and 0 S/Gs at 450 GPM total flow 

C. A and B S/Gs at 450 GPM to each S/G 

O. C and 0 S/Gs at 450 GPM to each S/G 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 20 B 

QuestionBank # KA system KA number 
1820 SYS061 K1.01 

. .A desc 
Knowledge of the physical connections and/or cause-effect relationships between the AFW and the following systems: (CFR: 41.2 to 41.9/ 
45.7 to 45.8)OS/G system .................................................... . 

Given the following on Unit 2: 

• A reactor trip from 100% RTP has occurred 

• The TD CA pump tripped on overspeed upon starting 

• Bus 2ETA locked out 

Which ONE (1) of the following describes which S/Gs are currently being fed and the 
associated flow rates? 

A. A and B S/Gs at 450 GPM total flow 

B. C and D S/Gs at 450 GPM total flow 

C. A and B S/Gs at 450 GPM to each S/G 

D. C and D S/Gs at 450 GPM to each S/G 

Thursday, October 15, 2009 Page 39 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 20 B 

General Discussion 
The Turbine Driven CA pump is tripped. If it were running it would feed all 4 S/Gs. IA CA Pump normally feeds S/Gs IA and lB. IB CA 
Pump normally feeds S/Gs IC and ID. With the loss of power to Emergency Bus lETA, the IA CA Pump will not be running. Therefore, only 
lB CA Pump will be running feeding I C and 1D S/Gs. 

Each motor driven CA Pump is capable of supplying two S/Gs at a design total flow rate of 450 GPM. 

The KIA is matched because the applicant must know both the physical connections (i.e. which S/Gs are fed by which CA pumps) and the cause­
effect relationship (i.e. the effect ofthe TD CA pump and 2ETA lockout) as a result of the malfunctions related to the CA system. 

This is a comprehension level question because the applicant must associate mulitple pieces of information, some given and some recalled from 
memory. First, the candidate must recall that with Emergency Bus lETA locked out, the IA MDAFW pump will be unavailable. The candidate 
must then recall which S/Gs are fed from each MDAFW pump. The applicant must also recall that the rated flow for the MDAFW pumps 

Answer A Discussion 
Incorrect. Plausible if the applicant does not recall which S/Gs are fed by each MDAFW pump. The flowrate is correct. 

Answer B Discussion 
!CORRECT. 

Answer C Discussion 

Incorrect. Plausible if the applicant does not recall which S/Gs are fed by each MDAFW pump. Also, the flowrate number is correct but it is total 
flow and not flowrate to each S/G. 

Answer D Discussion 
Incorrect. The S/Gs supplied are correct and the flowrate numerical value is correct but it is total flowrate and not flowrate to each S/G. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q21 (CNS NRC Bank 98) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CF-CA Objectives 4, 7, & 8 page 
13 

QuestionBank # IKA_system IKA number I 
1820lSYS061 IK1.01 I 

KA desc 
Knowledge of the physical connections and/or cause-effect relationships between the AFW and the following systems: (CFR: 41.2 to 41.9/ 
45.7 to 45.8)OS/G system .................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 20 B 

General Discussion 
The Turbine Driven CA pump is tripped. If it were running it would feed all 4 S/Gs. lA CA Pump normally feeds S/Gs lA and lB. lB CA 
Pump normally feeds S/Gs lC and lD. With the loss of power to Emergency Bus lETA, the lA CA Pump will not be running. Therefore, only 
lB CA Pump will be running feeding lC and lD S/Gs. 

Each motor driven CA Pump is capable of supplying two S/Gs at a design total flow rate of 450 GPM. 

The KIA is matched because the applicant must know both the physical connections (i.e. which S/Gs are fed by which CA pumps) and the cause­
effect relationship (i.e. the effect of the TD CA pump and 2ETA lockout) as a result of the malfunctions related to the CA system. 

This is a comprehension level question because the applicant must associate mulitple pieces of information, some given and some recalled from 
memory. First, the candidate must recall that with Emergency Bus lETA locked out, the lA MDAFW pump will be unavailable. The candidate 
must then recall which S/Gs are fed from each MDAFW pump. The applicant must also recall that the rated flow for the MDAFW pumps 

Answer A Discussion 
Incorrect. Plausible if the applicant does not recall which S/Gs are fed by each MDAFW pump. The flowrate is correct. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 

Incorrect. Plausible ifthe applicant does not recall which S/Gs are fed by each MDAFW pump. Also, the flowrate number is correct but it is total 
flow and not flowrate to each S/G. 

Answer D Discussion 
Incorrect. The S/Gs supplied are correct and the flowrate numerical value is correct but it is total flowrate and not flowrate to each S/G. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q2l (CNS NRC Bank 98) 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Development References 
Lesson Plan OP-MC-CF-CA Objectives 4, 7, & 8 page 
l3 

QuestionBank # IKA_system IKA number I 

1 8201SYS06l IKl.Ol I 

KA desc 

Student References Provided 

Knowledge of the physical connections and/or cause-effect relationships between the AFW and the following systems: (CFR: 4l.2 to 4l.9 / 
45.7 to 45.8)OS/G system .................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 20 References: 

From Lesson Plan OP-MC-CF-CA page 13: 

1.0 INTRODUCTION 

1.1 Purpose 

Objective # 1 

The auxiliary feedwater system is provided as a backup for the main feedwater system. 
It is designed as a means to dissipate heat from the Reactor Coolant System 
when normal systems are not available. The auxiliaryfeedwater system may also 
be used in normal plant startup and shutdown, as main feedwater, when the flow 
is less than 3% maximum design feedwater flow. 

1.2 General Description 

Objective # 2 

Refer to Figure 7.1, 7.2, 7.3, 7.13. The CA system assures required feedwater flow to 
the steam generators for reactor coolant thermal energy dissipation when the CF 
system is not available through loss of power or other malfunctions. The CA system is 
required to operate until normal feedwater flow is restored or until the reactor coolant 
temperature is lowered to the point where the NO system can be utilized. The CA 
system is designed to start automatically for any event requiring emergency feedwater. 
Since the CA system is the only source of makeup water to the steam generators for 
reactor coolant heat removal when the main feedwater system becomes inoperable, it 
has been designed with redundancy and diversity. The CA system contains two motor 
driven pumps and one steam turbine driven pump for each unit. 

2.0 COMPONENT DESCRIPTION 

2.1 Motor Driven CA Pumps 

I Objective # 4, 7, 8 I 
The motor driven CA pumps are powered from essential power, ETA (pump A) 
and ETB (pump B). Each motor driven pump has a design flow rate of 450 gpm 
and is capable of supplying two steam generators. CA pump "A" supplies steam 
generators "A" and "8" while CA pump "8" supplies steam generators "c" and "D." 
Refer to Figure 7.12. The auto-start signals for the CA Motor Driven pumps are: 

• 2/4 detectors low-low level in anyone SG (17%) 

• Trip of both Main Feedwater pumps 

• AMSAC 
• Both Feedwater pumps tripped 

• Loss of flow to 3/4 SGs 

• Ss signal 

( 
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Objective # 1 
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the steam generators for reactor coolant thermal energy dissipation when the CF 
system is not available through loss of power or other malfunctions. The CA system is 
required to operate until normal feedwater flow is restored or until the reactor coolant 
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system is designed to start automatically for any event requiring emergency feedwater. 
Since the CA system is the only source of makeup water to the steam generators for 
reactor coolant heat removal when the main feedwater system becomes inoperable, it 
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driven pumps and one steam turbine driven pump for each unit. 

2.0 COMPONENT DESCRIPTION 

2.1 Motor Driven CA Pumps 
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The motor driven CA pumps are powered from essential power, ETA (pump A) 
and ETB (pump B). Each motor driven pump has a design flow rate of 450 gpm 
and is capable of supplying two steam generators. CA pump "A" supplies steam 
generators "A" and "B" while CA pump "B" supplies steam generators "c" and "D." 

Refer to Figure 7.12. The auto-start signals for the CA Motor Driven pumps are: 
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( 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 21 

QuestionBank # IKA system IKA number I 
98 I SYS061 I K6.02 I 

KA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the AFW components: (CFR: 41.7/45. 7)DPumps 
...................................................... '" 

Given the following on Unit 2: 

• A reactor trip from 1 00% power has occu rred. 
• The TO CA Pump tripped on overspeed upon starting. 

• Bus 1 ETA locked out. 

Assuming NO action has been taken, which one of the following describes which 
S/Gs are currently being fed and the approximate magnitude of total flow? 

A. A and B S/Gs at GREATER than 450 gpm. 

B. C and 0 S/Gs at GREATER than 450 gpm. 

C. A and B S/Gs at LESS than 450 gpm. 

O. C and 0 S/Gs at LESS than 450 gpm. 

Monday, October 12, 2009 Page 41 of 150 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 21 

QuestionBank # IKA system IKA number I 
98 I SYS061 I K6.02 I 

KA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the AFW components: (CFR: 4l.7 / 4S.7)OPumps 
...................................................... '" 

Given the following on Unit 2: 

• A reactor trip from 1 00% power has occu rred. 
• The TD CA Pump tripped on overspeed upon starting. 

• Bus 1 ETA locked out. 

Assuming NO action has been taken, which one of the following describes which 
S/Gs are currently being fed and the approximate magnitude of total flow? 

A. A and B S/Gs at GREATER than 450 gpm. 

B. C and D S/Gs at GREATER than 450 gpm. 

C. A and B S/Gs at LESS than 450 gpm. 

D. C and D S/Gs at LESS than 450 gpm. 

Monday, October 12, 2009 Page 41 of 150 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 21 B 

General Discussion 

Answer A Discussion 
A is incorrect. A and B S/Gs are supplied by "A" MD CA Pwnp, which is not running if lETA is dead 

Answer B Discussion 

Answer C Discussion 

IC is incorrect. Wrong S/Gs and 1 CA Pump will provide Heat Sink of>450 

Answer D Discussion 
D is incorrect. Correct S/Gs, but wrong capacity 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

CFCA3 

QuestionBank # IKA system IKA number I 
98lSYS061 IK6.02 I 

KA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the AFW components: (CFR: 41.7 I 45.7)DPwnps 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 21 B 

General Discussion 

Answer A Discussion 
A is incorrect. A and B S/Gs are supplied by "A" MD CA Pump, which is not running if lETA is dead 

Answer B Discussion 

Answer C Discussion 
C is incorrect. Wrong S/Gs and I CA Pump will provide Heat Sink of>450 

Answer D Discussion 
D is incorrect. Correct S/Gs, but wrong capacity 

Job Level Cognitive Level QuestionType Question Source 

RO Comprehension BANK 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

CFCA3 

QuestionBank # IKA system IKA number 

KA desc 

I 

I 

Knowledge of the effect ofa loss or malfunction ofthe following will have on the AFW components: (CFR: 41.7/ 45.7)OPumps 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 21 2009 RO NRC Retake Examination c 

IQuestionBank # IKA_system IKA number I 
1821 I SYS062 I K4.1O I 

Knowledge of ac distribution system design feature( s) and! or interlock( s) which provide for the following: (CFR: 41. 7) 0 Uninterruptable ac 
power sources ................................. . 

Given the following conditions: 

• The loads supplied by Static Inverter 1 KU are being supplied by their alternate 
power source due to an automatic transfer on low inverter output voltage. 

Which ONE (1) of the following describes the response of the Auxiliary Control Power 
system when inverter voltage is restored to normal? 

A. No response, loads must be manually restored to the inverter. 

B. No response, the alternate power source must be deenergized and the loads 
will then auto swap back to the inverter. 

C. Loads will auto swap back to the inverter if the inverter voltage remains stable 
for 30 seconds. 

D. Loads will auto swap back to the inverter as soon as inverter voltage returns 
to normal. 

Wednesday, October 14, 2009 Page 41 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

I 
1821 I SYS062 I K4.10 I 

KA desc 

QUESTION 21 c 
Knowledge of ac distribution system design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)DUninterruptable ac 
power sources ................................. . 

Given the following conditions: 

• The loads supplied by Static Inverter 1 KU are being supplied by their alternate 
power source due to an automatic transfer on low inverter output voltage. 

Which ONE (1) of the following describes the response of the Auxiliary Control Power 
system when inverter voltage is restored to normal? 

A. No response, loads must be manually restored to the inverter. 

B. No response, the alternate power source must be deenergized and the loads 
will then auto swap back to the inverter. 

C. Loads will auto swap back to the inverter if the inverter voltage remains stable 
for 30 seconds. 

D. Loads will auto swap back to the inverter as soon as inverter voltage returns 
to normal. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 21 c 

General Discussion 
The static automatic transfer switch will automatically swap auxiliary control power from its alternate source back to the inverter is the condition 
that caused the auto-swap has cleared (in this case low voltage) and conditions are stable for 30 seconds. 

This KA is met because the applicant must understand the system design features which provide for automatic transfer of auxiliary control power 
from its normal source (static inverter) to its backup source and vice versa. 

Answer A Discussion 
Incorrect. Plausible because in some cases loads must be manually transferred back to their normal power supply. 

Answer B Discussion 
Incorrect. Plausible because loads will automatically transfer back to normal power supply. However, the alternate source does not have to be de­
energized to cause this to happen. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible because the loads will automatically transfer back to the inverter when voltage is returned to normal. However, the inverter 
voltage must be stable for 30 seconds instead of 3 seconds. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK MNS Bank Question ELEPK032 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-EP-EPK Objective 16 pages 25 
and 27. 

QuestionBank # IKA system IKA number I 
l82llSYS062 IK4.1O I 

KA desc 
Knowledge of ac distribution system design feature( s) and! or interlock( s) which provide for the following: (CFR: 41.7) 0 Uninterruptable ac 
power sources ................................ .. 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 21 c 

General Discussion 
The static automatic transfer switch will automatically swap auxiliary control power from its alternate source back to the inverter is the condition 
that caused the auto-swap has cleared (in this case low voltage) and conditions are stable for 30 seconds. 

This KA is met because the applicant must understand the system design features which provide for automatic transfer of auxiliary control power 
from its normal source (static inverter) to its backup source and vice versa. 

Answer A Discussion 
Incorrect. Plausible because in some cases loads must be manually transferred back to their normal power supply. 

Answer B Discussion 
Incorrect. Plausible because loads will automatically transfer back to normal power supply. However, the alternate source does not have to be de­
energized to cause this to happen. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible because the loads will automatically transfer back to the inverter when voltage is returned to normal. However, the inverter 
voltage must be stable for 30 seconds instead of 3 seconds. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK MNS Bank Question ELEPK032 

~ Developed Development References Student References Provided 

~ OPT Approved 
Lesson Plan OP-MC-EP-EPK Objective 16 pages 25 
and 27. 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA system IKA number I 
18211SYS062 IK4.10 I 

KA desc 
Knowledge of ac distribution system design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)DUninterruptable ac 
power sources ................................. . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 21 References: 

From Lesson Plan OP-MC-EL-EPK pages 25 and 27: 

0.1. 125 VDC Auxiliary Control Power Distribution Centers (DCA, DCA-1, 
DCA-2, DCB, DCB-1 and DCB-2) 

Distribution centers DCA-1 (2) and DCB-1 (2) are fed from DCA and DCB respectively. Each 
of the distribution centers receive power from a battery and/or a battery charger, and 
supplies power to their associated DC loads. 

Objective # 14 

125 VDC Auxiliary Control Power Distribution Centers, DCA and DCB, can be tied 
together through their respective bus tie breakers. The bus ties will normally be 
open but are manually closed during an "equalizing charge" on one of the associated 
batteries or when a battery is removed from service. 
Whenever DCA and DCB are cross tied, both normal chargers (CXA & CXB) are connected 
to their respective bus, even though either charger can supply all of the normal baseline 
loads of both combined busses. In the event that one of these chargers should fail or trip, 
DC Loads will be supplied by the other charger without draindown of the "available" battery. 
In addition, the "available" battery is still there ready to provide the ultimate backup if 
needed. 
If only one charger were connected and a loss occurred, then the "available" battery would 
be required to supply the DC loads until the other charger could be aligned. The resulting 
battery draindown can be avoided by merely aligning both chargers to their respective bus 
during such operations. 

2.4 240/120VAC Auxiliary Control Power System 

Objective # 15 

The two 120 VAC auxiliary control power panel boards and the two 240/120 VAC 
operator aid computer power panel boards normally receive power from the 125 VDC 
Auxiliary Control Power System through the auxiliary control power static inverters 
(KXA, 1 KU, KXB, and 2KU). Power from each inverter is directed through their 
respective automatic static transfer switch (in the "Inverter to Load" position), their 
manual bypass switch (in the "Normal" position), then through a Disconnect Switch 
to each power panelboard. Static Inverter KXA, KXB, and spare inverter SKX are of a 
newer design than 1 KU and 2KU. In the following sections, any differences between the 
two types will be described. 

Objective # 16 

The automatic static transfer switch, associated with each auxiliary control power 
static inverter, provides automatic power transfer to an alternate power source 
(regulated power). The alternate power source is provided from 240/120 VAC 
Regulated Power Distribution Centers MKA (for 1 KU and KXA) and MKB (for 2KU and 
KXB). 

( 
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From Lesson Plan OP-MC-EL-EPK pages 25 and 27: 

0.1. 125 VDC Auxiliary Control Power Distribution Centers (DCA, DCA-1, 
DCA-2, DCB, DC B-1 and DCB-2) 

Distribution centers DCA-1 (2) and DCB-1 (2) are fed from DCA and DCB respectively. Each 
of the distribution centers receive power from a battery and/or a battery charger, and 
supplies power to their associated DC loads. 

Objective # 14 

125 VDC Auxiliary Control Power Distribution Centers, DCA and DCB, can be tied 
together through their respective bus tie breakers. The bus ties will normally be 
open but are manually closed during an "equalizing charge" on one of the associated 
batteries or when a battery is removed from service. 
Whenever DCA and DCB are cross tied, both normal chargers (CXA & CXB) are connected 
to their respective bus, even though either charger can supply all of the normal baseline 
loads of both combined busses. In the event that one of these chargers should fail or trip, 
DC Loads will be supplied by the other charger without draindown of the "available" battery. 
In addition, the "available" battery is still there ready to provide the ultimate backup if 
needed. 
If only one charger were connected and a loss occurred, then the "available" battery would 
be required to supply the DC loads until the other charger could be aligned. The resulting 
battery draindown can be avoided by merely aligning both chargers to their respective bus 
during such operations. 

2.4 240/120VAC Auxiliary Control Power System 

Objective # 15 

The two 120 VAC auxiliary control power panel boards and the two 240/120 VAC 
operator aid computer power panel boards normally receive power from the 125 VDC 
Auxiliary Control Power System through the auxiliary control power static inverters 
(KXA, 1 KU, KXB, and 2KU). Power from each inverter is directed through their 
respective automatic static transfer switch (in the "Inverter to Load" position), their 
manual bypass switch (in the "Normal" position), then through a Disconnect Switch 
to each power panel board. Static Inverter KXA, KXB, and spare inverter SKX are of a 
newer design than 1 KU and 2KU. In the following sections, any differences between the 
two types will be described. 

Objective # 16 

The automatic static transfer switch, associated with each auxiliary control power 
static inverter, provides automatic power transfer to an alternate power source 
(regulated power). The alternate power source is provided from 240/120 VAC 
Regulated Power Distribution Centers MKA (for 1 KU and KXA) and MKB (for 2KU and 
KXB). 



This switch provides an automatic, uninterrupted power transfer during the 
following: 

1. Inverter over current (> 120%). 

2. Inverter failure. 

3. Inverter under voltage. 

The Static Switch will automatically return to the "Inverter Supplying Load" position, 
if the condition clears and remains stable forthirty (30) seconds. However, a manual 
transfer of the Static Switch using the "Alternate AC Source to Load" push button on 
the front of the Static Switch Panel will require the operator to depress the "Inverter 
to Load" push-button to re-transfer back to the normal ("Inverter Supplying Load") 
position. 

Objective # 17 

(Refer to Drawings 7.3, 7.4, and 7.5) 

The manual bypass switch, associated with KXA, 1 KU, KXB and 2KU static inverters, is a 
three position switch which allows bypassing the automatic static transfer switch while still 
providing power to the associated AC loads. Because the manual bypass switch is a "make 
before break" switch, with overlapping contacts, transfer of the power source can be 
accomplished without an interruption of power. 

The following describes the three positions of the wall mounted manual bypass switch for lKU 

AND 2KU: 

• Normal - position aligns the inverter AC output to the associated AC loads. 

• Total System Bypassed -Alternate Source To Load - position aligns the 
regulated power source (from MKA or MKB) to the associated AC loads and 
totally bypasses the inverter and automatic static transfer switch. This type 
of transfer should only be made when "in sync" conditions exist as 
indicated by the "in sync" light at the inverter panel. 

• Static Switch Bypassed-Inverter To Load - position aligns the inverter AC 
output to the associated AC loads but bypasses the automatic static 
transfer switch. 

Manual bypass switch associated with KXA, KXB and SKX has three positions: 

( 

( 

( 

This switch provides an automatic, uninterrupted power transfer during the 
following: 

1. Inverter over current (> 120%). 

2. Inverter failure. 

3. Inverter under voltage. 

The Static Switch will automatically return to the "Inverter Supplying Load" position, 
if the condition clears and remains stable for thirty (30) seconds. However, a manual 
transfer of the Static Switch using the "Alternate AC Source to Load" push button on 
the front of the Static Switch Panel will require the operator to depress the "Inverter 
to Load" push-button to re-transfer back to the normal ("Inverter Supplying Load") 
position. 

Objective # 17 

(Refer to Drawings 7.3, 7.4, and 7.5) 

The manual bypass switch, associated with KXA, 1 KU, KXB and 2KU static inverters, is a 
three position switch which allows bypassing the automatic static transfer switch while still 
providing power to the associated AC loads. Because the manual bypass switch is a "make 
before break" switch, with overlapping contacts, transfer of the power source can be 
accomplished without an interruption of power. 

The following describes the three positions of the wall mounted manual bypass switch for lKU 

AND 2KU: 

• Normal - position aligns the inverter AC output to the associated AC loads. 

tI Total System Bypassed -Alternate Source To Load - position aligns the 
regulated power source (from MKA or MKB) to the associated AC loads and 
totally bypasses the inverter and automatic static transfer switch. This type 
of transfer should only be made when "in sync" conditions exist as 
indicated by the "in sync" light at the inverter panel. 

• Static Switch Bypassed-Inverter To Load - position aligns the inverter AC 
output to the associated AC loads but bypasses the automatic static 
transfer switch. 

Manual bypass switch associated with KXA, KXB and SKX has three positions: 



( 

• Normal - aligns inverter output through static transfer switch to load 

• Inverter to Load - aligns output to bypass static transfer switch to load 

• Alternate AC Source to Load - aligns alternate AC source to the load, 
bypassing inverter and static transfer switch 

( 
\ 

• Normal - aligns inverter output through static transfer switch to load 

• Inverter to Load - aligns output to bypass static transfer switch to load 

• Alternate AC Source to Load - aligns alternate AC source to the load, 
bypassing inverter and static transfer switch 



Bank Question ELEPK032: 

ELEPK032 

1 Pt Given the following conditions: 

Answer 119 

• The loads supplied by Static Inverter 1 KU are being supplied by their 

alternate power source due to an automatic transfer on low inverter 
output voltage. 

Which ONE (1) of the following describes the response of the Auxiliary 

Control Power system when inverter voltage is restored to normal? 

A. No response, loads must be manually restored to the inverter. 

B. No response, the alternate power source must be deenergized and the 
loads will then auto swap back to the inverter. 

C. Loads will auto swap back to the inverter if the inverter voltage remains 

stable for 30 seconds. 

D. Loads will auto swap back to the inverter if the inverter voltage remains 
stable for 3 seconds. 

C 

EL-EPK, section 2.4 

Objective 16 

( 
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Answer 119 
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output voltage. 
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Control Power system when inverter voltage is restored to normal? 

A. No response, loads must be manually restored to the inverter. 
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loads will then auto swap back to the inverter. 
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EL-EPK, section 2.4 

Objective 16 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 22 

QuestionBank # KA system KA number 
1822 SYS063 K2.01 

KA desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)OMajor DC loads 

Which ONE (1) of the following receives power from 250VDC Auxiliary Power 
System? 

A. DIG Fuel Oil Booster Pump 

B. Reactor Trip Switchgear Control 

C. Turbine Emergency Bearing Oil Pump 

D. Power Operated Relief Valves Solenoids (both NC and SV systems) 
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2009 RO NRC Retake Examination QUESTION 22 

QuestionBank # KA system KA number 
1822 SYS063 K2.01 

KA desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)OMajor DC loads 

Which ONE (1) of the following receives power from 250VDC Auxiliary Power 
System? 

A. DIG Fuel Oil Booster Pump 

B. Reactor Trip Switchgear Control 

C. Turbine Emergency Bearing Oil Pump 

D. Power Operated Relief Valves Solenoids (both NC and SV systems) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 22 c 

General Discussion 
All loads are DC loads, DIG booster pump comes from 1DGDA. And rx trip switchgear and PORVs come from 125VDC vital 

The KIA is matched because the applicant is required to know and differentiate from memory the power supplies to major DC components. 

Answer A Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Answer B Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Answer C Discussion 

ICORRECT 

Answer D Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory 

\uestionBank # KA system 
1822 SYS063 

KA desc 

BANK 

Development References 
Lesson Plan OP-MC-EL-EPI Objective 4 

KA number 
K2.01 

Knowledge of bus power supplies to the following: (CFR: 41.7) 0 Major DC loads 

Question Source 
2008 CNS NRC Q48 (Bank 554) 

Student References Provided 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 22 c 

General Discussion 
All loads are DC loads, DIG booster pump comes from lDGDA. And rx trip switchgear and PORVs come from l25VDC vital 

The KIA is matched because the applicant is required to know and differentiate from memory the power supplies to major DC components. 

Answer A Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Answer B Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Answer C Discussion 

ICORRECT 

Answer D Discussion 
Incorrect. Plausible because it is supplied by DC power. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK 2008 CNS NRC Q48 (Bank 554) 

~ Developed Development References Student References Provided 
Lesson Plan OP-MC-EL-EPJ Objective 4 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

luestionBank # KA system 
1822 SYS063 

KA desc 

KA number 
K2.01 

Knowledge of bus power supplies to the following: (CFR: 41.7)OMajor DC loads ................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 22 References: 

From Lesson Plan OP-MC-EL-EPJ pages 12 and 13: 

4 List the typical loads powered by the 250 VDC Auxiliary X X X X 

Power System. 

Question 22 References: 

From Lesson Plan OP-MC-EL-EPJ pages 12 and 13: 

4 List the typical loads powered by the 250 VDC Auxiliary X X X X 

Power System. 
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2.4 250 VDC Deadlight Panel boards and Motor Load Power Supplies 

Objective # 4 

The following is a listing of the deadlight panelboards and their service location(s): 
Deadlight Panel board Service Location 

1 DLA Service Building, Control 
Room, and the 
Equipment Room. 

1 DLB Auxiliary Building and 
Unit 1 Diesel Rooms. 

1DLC 

*1DLD 

*1DLE 

2DLA 

2DLB 

2DLC 

*2DLD 

Turbine Building Unit 1 

Reactor Building Unit 1 

Administration Building 

Service Building, Control 
Room, and the 
Equipment Room. 

Auxiliary Building and 
Unit 2 Diesel Rooms. 

Turbine Building Unit 2 

Reactor Building Unit 2 

* These loads are shed 90 minutes after a Loss of all AC Power along with 
other DC motor loads to extend the capability of supplying the Generator 
Air-side Seal Oil Backup Pump. 

Note: These dead/ight panelboards provide a de power source for plant lighting in 
the event that our ac power source is removed. Dead/ight relays, attached to 
various essential and non-essential power panelboards throughout the plant, 
will sense the loss of their ac power source and transfer to the de power 
source. This is done to enhance personnel safety in the event of a loss of 
normal power. 

Objective # 4 

DC motors fed from 1 DP and 2DP are: 

• Turbine Backup Vapor Extractor(s) 
• Turbine Emergency Bearing Oil Pump(s) 
• Generator Air-side Seal Oil Backup Pump(s) 
• FWPT A Emergency Oil Pump(s) 
• FWPT B Emergency Oil Pump(s) 

( 
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From Lesson Plan OP-MC-OG-OGA page 73: 

There is also a breaker on the MCC which sends a 600 VAC supply to the diesel Battery Charger. 
The charger converts the 600 VAC to 125 VDC. Connected in parallel to the charger is a 125 
VDC battery bank used as a backup. The battery bank will automatically assume all DC loads 
without assistance upon a loss of the charger. The charger and battery outputs go to various 
125 VDC loads. A list of those loads are as follows: 

• Electronic Governor 

• Voltage Regulator (field flashing) 

II Speed Switches 

• Starting Air Solenoid Valves 

• Diesel Control Panel 

• Fuel Oil Booster Pump 

Each of the items listed above share a common supply breaker (Diesel Generator Control 
Power) except the Fuel Oil Booster Pump, which has a separate supply breaker. If the Diesel 
Generator Control Power breaker is opened, the diesel is then inoperable and unable to be 
started. 

3.0 SYSTEM OPERATION 

Objective # 55 

3.1 Limits and Precautions 

OP/O/A/6550/10A, Diesel Generator Fuel Oil Receiving 

RP 101 AI5700 1022, Spill Response Procedure, is controlling procedure for oil spills 

Basis: Fire hazard concern. 

Smoking, sparks, or open flame is prohibited around Fuel Oil. 

Basis: Fire hazard concern. 

When receiving Fuel Oil, an Operator must be present at all times. 

Basis: To ensure proper valve alignment to the correct fuel tank and to prevent 
spills. 

AD and FD Systems are Level III cleanliness area per NOS 104, Material 
Condition/Housekeeping, Cleanliness and Foreign Material Exclusion and Seismic 
Concerns. 

Basis: To ensure no Foreign Material or other contaminants enter the Diesel Fuel Oil 
System. 

When receiving Fuel Oil, extreme caution shall be used (PIP M-97-04581 and M-97-
03563) 

( 

From Lesson Plan OP-MC-DG-DGA page 73: 

There is also a breaker on the MCC, which sends a 600 VAC supply to the diesel Battery Charger. 
The charger converts the 600 VAC to 125 VDC. Connected in parallel to the charger is a 125 
VDC battery bank used as a backup. The battery bank will automatically assume all DC loads 
without assistance upon a loss of the charger. The charger and battery outputs go to various 
125 VDC loads. A list of those loads are as follows: 

• Electronic Governor • Starting Air Solenoid Valves 

• Voltage Regulator ljield flashing) • Diesel Control Panel 

• Speed Switches • Fuel Oil Booster Pump 

Each of the items listed above share a common supply breaker (Diesel Generator Control 
Power) except the Fuel Oil Booster Pump, which has a separate supply breaker. If the Diesel 
Generator Control Power breaker is opened, the diesel is then inoperable and unable to be 
started. 

3.0 SYSTEM OPERATION 

Objective # 55 

3.1 Limits and Precautions 

OP/O/A/6550/10A, Diesel Generator Fuel Oil Receiving 

RP /0/ A/5700/022, Spill Response Procedure, is controlling procedure for oil spills 

Basis: Fire hazard concern. 

Smoking, sparks, or open flame is prohibited around Fuel Oil. 

Basis: Fire hazard concern. 

When receiving Fuel Oil, an Operator must be present at all times. 

Basis: To ensure proper valve alignment to the correct fuel tank and to prevent 
spills. 

AD and FD Systems are Level III cleanliness area per NOS 104, Material 
Condition/Housekeeping, Cleanliness and Foreign Material Exclusion and Seismic 
Concerns. 

Basis: To ensure no Foreign Material or other contaminants enter the Diesel Fuel Oil 
System. 

When receiving Fuel Oil, extreme caution shall be used (PIP M-97-04581 and M-97-
03563) 



From AP-15: 

MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
.APtliAl55OO115 Enclosure 6 - Page 3 of 1 97 ot268 

UNiTl 1EVDA lood list Rev. 20 

6. NCSystem: 

- • NCP UF-UV1'.1onitor Panel 1A loses po"lNer, andajl Reactor trip bistables actuate. 

• ING-25A (RX Head Gasket leak.off Om Blk) fails open. -
• E he tolio'Nlng valves tall dosed: 

• 'lNC-34A (PZR POR\l)- Bolli "LmV PRESS" and "NORMAL" rnlOdie affected. -

- • 1 NC-58A (pRJ Spra~f Supply Block) 

• INC-lOlA (PRT Drain) -

- • lNC-272AC (Ul A Train Head Vent to PRT Is04)-Contr04 from SSF is unaffected if 
Distribution Genter "1 E\lDA-1 is s'.lIapped to its alternate power supply. 

- • INC-213AC (Ul A rain Head VenUo PRT Isol}- Cootr04 frool SSF is unaffected if 
Distribution Genter 1 EVDAc-1 is s' ..... apped to its alternate pow'er supply. 

7. NDSystem: 

• I ND-29 (1.A ND Hx Outlet Isol) fails open. -

8. NF System: 

• The folla"ving valves fail. closed: 

- • 'lNF-228A (UI Ice Good .AHUS Glycal Supply Heir Gent Outside Isol) 

• INF-234A WI Ice Cond .AHUS Glycai Retum Hdr Cont Outside Isoll. -

9. NSSystem: 

- • INSSV5551 (Unit I Cant NR Press Outside 1s04)fails closed. 

From AP-15: 

MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
APilfN5500/15 Enclosure 6 - Page 3 of 7 97 ot263 

l.OOT I 1EVDA load List Rev. 20 

6. NCSystem: 

- • NCP UF-UV Monitor Panel1A loses power, and ali Reactor trip bistab1es actuate. 

• INC-25A (RX Head Gasket leakoff Om Blk) fails open. -

• ! he tOl!Owlng valVes tam Closed: 

• lNC-34A (PZR PORV)- Both "LOV~! PRESS" and "NORMAL" rnooe affected. -

- • 1 NC-53A {PRT Spro}' Supply Block) 

• 1 NC-107 A {PRT Orai n) -

- • 1 NC-272AC (Ul A Train Head I"tentto PRT Isol)-Control from SSF is unaffected if 
Distribution Center 1 E\iDA-1 ~s swapped to its alternate power supply. 

- • 1 NC-273AC (Ul A rain Head VenUo PRT Isol)- Control from SSF is unaffected jf 
Distribution Center 1 E\!DA-1 is s' .... ·apped to its alternate pow'er supply. 

( 
7. NDSystem: 

• IND-29 ~1.A NO Hx Outlet lsol) fails open. -

8. NF System: 

• The following .... alvesfail dosed: 

- • lNF-228A (Ullee Good .!\HUS Gly-cal Supply Hdr Cont Outside Isol} 

• U.JF-234A WI lee Cond .AHUS Glyca! Return Hdr Cont Outside Isol). -

9. NS System: 

- • INSSV5551 {Unit I Cont NR Press Outs~de Isol) fuils dosed. 



MNS LOSS Of VITAL ORAUX CONTROL POWER PAGE NO. 
APf1IA155OO115 Enclosure 6 - Page 6 of 1 100 of 268 

UNITl 1EVDA load list Rev. 20 

15 .. SB System: 

_. All Condenser Steam Dump valves fail closed. 

16. SMSystem: 

• The fcdlowing IJ'alves fa~ closed: 

- • tSM-tAB (10 Main Steam IsoI) 

• 1SM-3ABC pC Main Steam 1isoI} -

- • 1SM-5AB (113 Main Steam IsoI), 

• ISM-7 AB (1A Main Steam IsoI) -

- • ISM-9AB (10 Main Steam lsol Bypass) 

• 'liSM-tOAB (1C Main Steam lsol Bypass) -

- • 1SM-11AB (113 Main Steam [isoll3ypass) 

• 1SM-12AB (1A Main Steam l!soIl3ypass}. -

11. SVSystem: 

• The fcdlowing valves fail closed: 

- • 1SV-1AB (10 Main Steam line PORV) 

• 1SV .. 7ABC pC Main Steam line PORV) -

- • 1SV-13AB (113 Main Steam line PORV) 

• ISV-19AB (1A Main Steam line PORV). -

18·. VQSystem: 

• The following valves fail closed: 

• WQ-1A (U1 Coot Air Release Inside lsol} -

- • WQ-6A (U1 Coot Air Addition Inside IsoI) .. 

MNS LOSS OF VITAL OR AUX CONTROL POVVER PAGE NO . 
. /!'pill Ar'5500/15 Enclosure 6 - Page £. of 7 100 of 268 

UNITl 1EVDA load list Rev. 20 

15. SB System: 

_ • All Condenser Steam Dump valves fail closed. 

16. SMSystem: 

• The folio-wing valves fail dosed: 

- • ·1 SM-1 AB {1 0 l\Ibin Steam IsolJ 

• 1 SM-3ABC ("1 C rvlain Steam Iso!) -

- • 1 SM-5AB (1 B Main Steam Isol) 

• 1 S M-7 AB (1.A Main Steam I.so.l) -

- • 1 SM-9AB 1,1 0 ~bn Steam Isol B~'pass) 

• ·lSf'..1-WAB (1 C fvlain Steam Isol Bypass) -

- • 1. 8M-1 ·1 AS (1 B Main Steam I soj BJrpass) 

( • ISM-·I2AB (1A Main Steam Isci S:Y'P><lss). -

H. SV Systetll: 

• The folb''''ing valves fail closed: 

- • ·1 SV-·lAB (10 Main Steam line PORV) 

• 1SV-7ABC (1C Main Steam une PORV} -

- • 1SV-13AB (1B Main Steam Line POR'(! 

• ·rSV-·19AB (1A Main Steam Line PORV). -

HI. VQSystem: 

• The fo/IioJNing v-alves fail dosed: 

• lVQ-1A {U1 Coot Air Release InsKlie Isol) -

- • ·tVa-SA {U1 Coot Air Adclitionlnside Isol). 



MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
.APl1lAl5500l15 Enclosure 6 - Page 7 of 7 101 of 268 

IJNIT 1 1 EVDA load list Rev. 20 

19. Hydrogen Analyzec 1A: 

- • Sample containment isolation valves fail closed. 

20. loss of Control Powec to the following breakers prevents remote operation; however, local 
manual ~ration of these breakers is possible pmvided the Charg~ng Springs are 
"Ch;:vge ': 

- • All Breakers on 4160 V Switchgear 1 ETA 

• All Breakers on 600 V LoacI Center 1 ElXA -

• All Breakers on 600 V loacl Center 1 ELXG. -

21. The shunt trip coi~s associated with the following breakers wiill not operate. Breaker trip 
capability is stU! furn:t.ional via the "W' coils. 

• Reactor Trip Breaker '1 RT A -

- • Reactor Trip Bypass Breaker mVA 

- 22. loss of all protective relaying for 4160 V Switchgear 1 ETA. 

MNS LOSS OF "lIT AL OR AUX CONTROL POWER PAGE NO. 
/Wl1 iAl5500l15 Enclosure 6 - Page 7 of 7 101 of 26B 

IJNIT 1 1 EVDA load list Rev. 20 

19. Hydrogen Analyzec 1A: 

_ • Sample contaimnent isolation valves fail closed. 

20. loss of Control Power to the following breakers prevents remote operation; however, local 
manual ~ration of these breakers is possible pmvided the Charging Springs are 
"Charge ': 

- • All Breakers on 4160 V S' .... itc~ear 1 ETA 

• All Breakers on 600 V Load Center 1 ElXA -

• All Breakers on 600 V Load Center 1 ELXC. -

21. The shunt trip coils associated with the following breakers will not opeI"ate. Breaker trip 
capability is stiIJ fooctiooal via the "UV" coils. 

_. Reactor Trip Breaker '1 RTA 

_ • Reactor Trip Bypass Breaker l BY A 

( 
- 22. Loss of aU protective relaying for 4160 V Switchgear 1 ETA. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2008 RO NRC Examination QUESTION 48 c 

QuestionBank # IKA system IKA number I 
554 I SYS063 I K2.01 I 

KA desc I 
Knowledge of bus power supplies to the following: (CFR: 41.7)DMajor DC loads ................................................ . I 

Which of the following receives power from 250VDC Auxiliary Power System? 

A. DIG Fuel Oil Booster Pump 

B. Reactor Trip Switchgear Control 

C. Unit 1 Turbine Emergency Bearing Oil Pump 

D. Power Operated Relief Valves Solenoids (both NC and SV systems) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2008 RO NRC Examination QUESTION 48 c 

QuestionBank # IKA system IKA number I 
554 I SYS063 I K2.0 1 I 

KA desc I 
Knowledge of bus power supplies to the following: (CFR: 41.7)DMajor DC loads I 

Which of the following receives power from 250VDC Auxiliary Power System? 

A. DIG Fuel Oil Booster Pump 

B. Reactor Trip Switchgear Control 

C. Unit 1 Turbine Emergency Bearing Oil Pump 

D. Power Operated Relief Valves Solenoids (both NC and SV systems) 

( 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2008 RO NRC Examination QUESTION 48 c 

General Discussion 
All loads are DC loads, DIG booster pump comes from lDGDA. And rx trip switchgear and PORVs come from l25VDC vital 

Answer A Discussion 

Answer B Discussion 

Answer C Discussion 

iCORRECT 

Answer D Discussion 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK 

~ Developed Development References Student References Provided 

o OPT Approved 

OOPS Approved 

~ NRC Approved 

QuestionBank # KA system 
554 SYS063 

AA desc 

EPL 

KA number 
K2.0l 

Knowledge of bus power supplies to the following: (CFR: 41.7)DMajor DC loads 

401-9 Comments: 401-9 Comments RESPONSE 

Friday, October 16, 2009 Page 96 of 150 
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FOR REVIEW ONLY 
2008 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 48 

All loads are DC loads, DIG booster pump comes from IDGDA. And rx trip switchgear and PORVs come from 125VDC vital 

Answer A Discussion 

Answer B Discussion 

Answer C Discussion 

ICORRECT 

Answer D Discussion 

Job Level Cognitive Level QuestionType Question Source 

RO Memory BANK 
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~ Developed Development References Student References Provided 

o OPT Approved 

OOPS Approved 

~ NRC Approved 
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KA number 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 23 c 

QuestionBank # KA_system KA_number 
1823 SYS064 A3.01 

AA desc 
Ability to monitor automatic operation of the ED/G system, including: (CFR: 41.7 / 45.5) o Automatic start of compressor and ED/G 

The Diesel Generator Starting Air compressors are designed to automatically 
maintain the Starting Air Header pressure between (1) . During an automatic 
start of the Diesel Generator, the Starting Air solenoid will open to supply the diesel 
for (2) or until Diesel Generator speed is >40%. 

Which ONE (1) of the following correctly completes the statement above? , 
A. (1) 225 - 235 PSIG 

(2) 10 seconds 

B. (1) 220 - 250 PSIG 
(2) 10 seconds 

C. (1) 225 - 235 PSIG 
(2) 20 seconds 

D. (1) 220 - 250 PSIG 
(2) 20 seconds 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 23 c 

General Discussion 
The Diesel Generator Starting Air compressors will automatically cycle to maintain the starting air headers pressurized between 225-235 psig. 
When the Diesel Generator gets an auto start signal, four starting air solenoids open to supply the diesel for 20 seconds or until Diesel Generator 
speed is greater than 40%. 

The KIA is matched because in order to monitor the automatic operation of the EDG starting air comperssors and the automatic operation ofthe 
EDG, the applicant must know the setpoints at which the EDG starting air compressor will automatically start and stop and must know the 
amount of time the EDG starting air solenoids will remain open on an auto start. 

Answer A Discussion 
Incorrect. Pressure is correct. Second part is plausible if applicant does not recall the amount of time air is supplied to the diesel as the speed is 
correct. 

Answer B Discussion 
Incorrect. Both parts incorrect. Plausible if the applicant does not recall air compressor auto starts or time that diesel generators are supplied 
starting air. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect.First part incorrect. Second part the time is correct but speed is incorrect. Plausible if the applicant does not recall air compressor auto 
starts or time that diesel generators are supplied starting air. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory NEW 

Development References 
Lesson Plan OP-MC-DG-DGA Objective 5 page 25 and 
Objective 8 page 31 

QuestionBank # IKA system IKA_number I 
18231SYS064 IA3.01 I 

KA desc 

Question Source 

Student References Provided 

Ability to monitor automatic operation of the ED/G system, including: (CFR: 41.7 / 45.5) D Automatic start of compressor and ED/G 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 46 of 151 

( 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 23 c 

General Discussion 
The Diesel Generator Starting Air compressors will automatically cycle to maintain the starting air headers pressurized between 225-235 psig. 
When the Diesel Generator gets an auto start signal, four starting air solenoids open to supply the diesel for 20 seconds or until Diesel Generator 
speed is greater than 40%. 

The KIA is matched because in order to monitor the automatic operation of the EDG starting air comperssors and the automatic operation ofthe 
EDG, the applicant must know the setpoints at which the EDG starting air compressor will automatically start and stop and must know the 
amount of time the EDG starting air solenoids will remain open on an auto start. 

Answer A Discussion 
Incorrect. Pressure is correct. Second part is plausible if applicant does not recall the amount of time air is supplied to the diesel as the speed is 
correct. 

Answer B Discussion 
Incorrect. Both parts incorrect. Plausible if the applicant does not recall air compressor auto starts or time that diesel generators are supplied 
starting air. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect.First part incorrect. Second part the time is correct but speed is incorrect. Plausible if the applicant does not recall air compressor auto 
starts or time that diesel generators are supplied starting air. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

j Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-DG-DGA Objective 5 page 25 and 
Objective 8 page 31 

QuestionBank #JKA system IKA number I 
1823!SYS064 IA3.01 I 

KA desc 
Ability to monitor automatic operation of the ED/G system, including: (CFR: 41.7 / 45.5) 0 Automatic start of compressor and ED/G 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14,2009 Page 46 of 151 



Question 23 References: 

From Lesson Plan OP-MC-OG-OGA Objective 5 page 25: 

To operate the turning gear while engaged, open the Cylinder Port Valves from each 
cylinder on the diesel engine, start the before & after lube oil pump and plug in the 
remote unit. 

To disengage the turning gear, release the pressure of the drive gear against the 
flywheel, slowly remove the locking pin and then lower assembly to its resting-place. 

I Objective # 3 I 
There are two limit switches associated with the turning gear that will prevent an 
automatic or manual start of the diesel if the turning gear is engaged. Both limit 
switches must be made to prevent an auto start. Only one switch must be made to 
prevent a manual start. A failure of either limit switch while the diesel operates will 
result in a manual mode trip. If both limit switches fail while operating in the auto mode, 
the diesel will not trip. If the diesel is prevented from automatically starting then it is 

BO/LOCA 1 
TURNING 

GEAR 
LIMITS 

inoperable. 

SEQUENCER AUTOMATIC ACTUATION (SAA) 

~ SEAL IN (DASR) 

~ LOCAL STOP SWITCH 

DIESEL AUTO START RELAY (DASR) 

2.2 Starting Air System 

Objective # 4 

I 
I Manual Start Switch 

TURNING 
GEAR 
LIMITS 

Diesel Manual Start Relay 

The Starting Air System provides fast start capability by using high-pressure air to roll 
the diesel engine until it is firing on its own. 

Objective # 5 

Each air compressor is designed to maintain its associated header pressure at 225-235 
psig. As header pressure decreases to 225 psig the compressor will automatically start. 
Once pressure increases to 235 psig, the compressor will automatically stop. 

Each compressor inlet is filtered. This reduces/prevents damage to compressor 
components and also helps reduce the overall air system particulate contamination. 

( 

Question 23 References: 

From Lesson Plan OP-MC-OG-OGA Objective 5 page 25: 

To operate the turning gear while engaged, open the Cylinder Port Valves from each 
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To disengage the turning gear, release the pressure of the drive gear against the 
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There are two limit switches associated with the turning gear that will prevent an 
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switches must be made to prevent an auto start. Only one switch must be made to 
prevent a manual start. A failure of either limit switch while the diesel operates will 
result in a manual mode trip. If both limit switches fail while operating in the auto mode, 
the diesel will not trip. If the diesel is prevented from automatically starting then it is 
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GEAR 
LIMITS 

inoperable. 

SEQUENCER AUTOMATIC ACTUATION (SAA) 

~ SEAL IN (DASR) 

~ LOCAL STOP SWITCH 

DIESEL AUTO START RELAY (DASR) 

2.2 Starting Air System 

Objective # 4 

I 
I Manual Start Switch 

TURNING 
GEAR 
LIMITS 

Diesel Manual Start Relay 

The Starting Air System provides fast start capability by using high-pressure air to roll 
the diesel engine until it is firing on its own. 

Objective # 5 

Each air compressor is designed to maintain its associated header pressure at 225-235 
psig. As header pressure decreases to 225 psig the compressor will automatically start. 
Once pressure increases to 235 psig, the compressor will automatically stop. 
Each compressor inlet is filtered. This reduces/prevents damage to compressor 
components and also helps reduce the overall air system particulate contamination. 



A relief valve is installed on each compressor outlet (set at 275 psig) to provide 
overpressure protection. 

The VG Compressors are not safety related equipment and is therefore an unnecessary 
load during a Safety Injection event. Each compressor is equipped with a shunt trip 
device that will load shed the compressor on a Safety Injection actuation. This load 
shed does not occur during a Blackout. 

From Lesson Plan OP-MC-DG-DGA Objective 8 page 31 : 

Once the event is over, I&E must remove the jumpers, which allows the VG solenoids to 
close. An FSAR Commitment (PIP M-02-02353, Revise MCS-1605.VI-OO-0001 
sections 4.1.2 and 5.1.2 to add: "The use of VG for the VI Blackout Header will be 
only at the discretion of the Technical Support Center during a plant event.") 
requires that this flow path be used only as a last resort. This flow path will only be 
used at the direction of the TSC during a plant Emergency. 

Objective # 8 

Four starting air solenoids (2 per header) auto open on a diesel start to supply 235-psig 
air to the engine. Once speed is ~ 40%, the solenoids receive a signal to close. A time 
delay allows the diesel twenty (20) seconds to obtain 40% speed. If speed is < 40% 
after the 20 second delay, the diesel stops and the solenoid valves auto close. 

If an auto start signal is present, the sequencer will continue to try engine restarts until 
either, the start is successful, the emergency stop pushbutton is depressed or the auto 
start signal is taken away. 

I Objective # 9 I 
Other components receiving the air supply downstream of the starting air solenoids are 
the Governor Booster Servomotor and the Starting Air distributors. 

The Governor Booster Servomotor pressurizes governor actuator oil to open the fuel 
racks faster on an engine start. As the Diesel Engine comes up to speed, a gear pump 
located internal to the Mechanical Governor builds fluid pressure beneath a speed 
setting servo. The speed setting servo uses a set of rotating flyweights to control 
governor oil pressure beneath the fuel supply servo. At 40% speed, starting air is 
removed from the diesel engine via the starting air solenoids closing. As oil pressure 
within the Mechanical Governor increases, the Governor Booster Servomotor resets to 
its initial condition allowing for a subsequent diesel start. 

The Starting Air Distributor sends an air signal to pilot valves on each cylinder which 
open allowing air from the starting air header to be admitted in a timed manner. The 
Starting Air Distributor consists of an air supply connection routed up to a rotating disc 
physically connected to the diesel camshaft. This rotating disc has a single hole in it. 
Also located in the same area is a stationary disc with eight holes in it. Coming off of 
the back side of the stationary disc are %" piping connections routed to pneumatically 
operated pilot valves located on the diesel engine cylinders. When the single hole on 
the rotating disc matches up with anyone of the eight holes on the stationary disc, 235 

( 

A relief valve is installed on each compressor outlet (set at 275 psig) to provide 
overpressure protection. 

The VG Compressors are not safety related equipment and is therefore an unnecessary 
load during a Safety Injection event. Each compressor is equipped with a shunt trip 
device that will load shed the compressor on a Safety Injection actuation. This load 
shed does not occur during a Blackout. 

From Lesson Plan OP-MC-DG-DGA Objective 8 page 31: 

Once the event is over, I&E must remove the jumpers, which allows the VG solenoids to 
close. An FSAR Commitment (PIP M-02-02353, Revise MCS-1605.VI-OO-0001 
sections 4.1.2 and 5.1.2 to add: "The use of VG for the VI Blackout Header will be 
only at the discretion of the Technical Support Center during a plant event.") 
requires that this flow path be used only as a last resort. This flow path will only be 
used at the direction of the TSC during a plant Emergency. 

Objective # 8 

Four starting air solenoids (2 per header) auto open on a diesel start to supply 235-psig 
air to the engine. Once speed is ;::: 40%, the solenoids receive a signal to close. A time 
delay allows the diesel twenty (20) seconds to obtain 40% speed. If speed is < 40% 
after the 20 second delay, the diesel stops and the solenoid valves auto close. 

If an auto start signal is present, the sequencer will continue to try engine restarts until 
either, the start is successful, the emergency stop pushbutton is depressed or the auto 
start signal is taken away. 

I Objective # 9 I 
Other components receiving the air supply downstream of the starting air solenoids are 
the Governor Booster Servomotor and the Starting Air distributors. 

The Governor Booster Servomotor pressurizes governor actuator oil to open the fuel 
racks faster on an engine start. As the Diesel Engine comes up to speed, a gear pump 
located internal to the Mechanical Governor builds fluid pressure beneath a speed 
setting servo. The speed setting servo uses a set of rotating flyweights to control 
governor oil pressure beneath the fuel supply servo. At 40% speed, starting air is 
removed from the diesel engine via the starting air solenoids closing. As oil pressure 
within the Mechanical Governor increases, the Governor Booster Servomotor resets to 
its initial condition allowing for a subsequent diesel start. 

The Starting Air Distributor sends an air signal to pilot valves on each cylinder which 
open allowing air from the starting air header to be admitted in a timed manner. The 
Starting Air Distributor consists of an air supply connection routed up to a rotating disc 
physically connected to the diesel camshaft. This rotating disc has a single hole in it. 
Also located in the same area is a stationary disc with eight holes in it. Coming off of 
the back side of the stationary disc are 'X" piping connections routed to pneumatically 
operated pilot valves located on the diesel engine cylinders. When the single hole on 
the rotating disc matches up with anyone of the eight holes on the stationary disc, 235 



psig starting air is allowed to pass through and deliver a pilot air signal to the pilot air 
valve allowing it to open. When the pilot air valve opens, air is admitted into the diesel 
engine cylinder associated with that pilot air valve. The rotating and stationary discs are 
set up in conjunction with the cam shaft timing to allow this pilot air signal to be admitted 
whenever the piston associated with that engine cylinder is at top dead center of its 
power stroke. There are two camshafts associated with each diesel and thus two 
starting air distributors (one for each camshaft). This pilot air signal is removed when 
diesel speed goes above 40%. This is when the starting air solenoids close and 
remove starting air from the diesel. 

! 
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psig starting air is allowed to pass through and deliver a pilot air signal to the pilot air 
valve allowing it to open. When the pilot air valve opens, air is admitted into the diesel 
engine cylinder associated with that pilot air valve. The rotating and stationary discs are 
set up in conjunction with the cam shaft timing to allow this pilot air signal to be admitted 
whenever the piston associated with that engine cylinder is at top dead center of its 
power stroke. There are two camshafts associated with each diesel and thus two 
starting air distributors (one for each camshaft). This pilot air signal is removed when 
diesel speed goes above 40%. This is when the starting air solenoids close and 
remove starting air from the diesel. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 24 

QuestionBank # KA system KA number 
1824 SYS064 K6.08 

KA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the ED/G system: (CFR: 4l.7 / 45.7) D Fuel oil storage tanks 

The following on Unit 1: 

• A unisolable leak develops on the 1A Fuel Oil Storage Tank (FOST) 
• At 0800 hours 1 A FOST level is 41,250 gal 
• At 0930 hours 1A FOST level is 40,000 gal 

Assuming the leak rate from the FOST remains constant, when will the 1A DIG fail to 
meet the LCO requirements for TS 3.8.3 and what action is required? 

REFERENCE PROVIDED 

A. 0954 hours 
Immediately declare the associated DG inoperable 

B. 1006 hours 
Immediately declare the associated DG inoperable 

C. 0954 hours 
Restore fuel oil level to within limits within 48 hours. 

D. 1006 hours 
Restore fuel oil level to within limits within 48 hours 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 24 D 

IQuestionBank # KA_system KA number 
1824 SYS064 K6.08 

KA desc 
Knowledge of the effect of a loss or malfunction of the following will have on the ED/G system: (CFR: 4l.7 / 45.7)DFuel oil storage tanks 

The following on Unit 1: 

• A unisolable leak develops on the 1A Fuel Oil Storage Tank (FOST) 
• At 0800 hours 1 A FOST level is 41,250 gal 
• At 0930 hours 1A FOST level is 40,000 gal 

Assuming the leak rate from the FOST remains constant, when will the 1A DIG fail to 
meet the LCO requirements for TS 3.8.3 and what action is required? 

REFERENCE PROVIDED 

A. 0954 hours 
Immediately declare the associated DG inoperable 

B. 1006 hours 
Immediately declare the associated DG inoperable 

C. 0954 hours 
Restore fuel oil level to within limits within 48 hours. 

D. 1006 hours 
Restore fuel oil level to within limits within 48 hours 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE D 2009 RO NRC Retake Examination QUESTION 24 

General Discussion 
In accordance with Tech Spec 3.8.3 Diesel FOST level must be >/= 39500 gal. IfFOST is <39500 gal but >31600 gal a 48 hour LCO is entered 
to refill the FOST. 

The leak rate from the tank = (41250 - 40000) / 90 = 13.89 GPM 

LCO 3.8.3 Condition A will be entered when FOST decreases to less than 39,500 gal. With a 13.89 gpm leak rate it will take approximately 36 
minutes for FOST level to reach 39500 gal. 

(40000 - 39500 gal) / 13.89 gpm = 36 min. 

36 min from 0930 would be 1006. 

The FOST leak will eventually lead to a condition where FOST level will place the unit in an LCO condition. Therefore, the KIA is matched. 

This is an analysis level question because the applicant must evaluate Tech Specs to determine the level at which the Diesel Generator 
operability will be effected, then calculate a leak rate, and based on the leak rate determine the time at which Diesel Generator operability will 
be effected and the action that must be taken. 

Answer A Discussion 
Incorrect. Plausible if the applicant believes that the Diesel becomes inoperable when FOST decreases to the Tech Spec min level of 39500 gal 
and miscalculates the leak rate using 60 min instead of 90 min. That would make this the correct answer. 

Answer B Discussion 
Incorrect. Plausible ifthe applicant believes that the Diesel becomes inoperable when FOST decreases to the Tech Spec min level of39500 gal 
as calculating based on that level would make this the correct answer. 

Answer C Discussion 

Incorrect. Plausible if the applicant uses 60 min to calculate the leak rate instead of 90 min. Calculating using that incorrect leak rate with the 
Trect level at which the Diesel becomes inoperable would make this the correct answer. 

.1swer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Specification 3.8.3, Diesel Fuel Oil and 
Starting Air 
Lesson Plan OP-MC-DG-DGA page 65 

QuestionBank # IKA system IKA number I 

18241SYS064 IK6.08 I 

KA desc 

Question Source 

Student References Provided 
Tech Spec 3.8.3 (Q24) 

Knowledge of the effect of a loss or malfunction ofthe following will have on the ED/G system: (CFR: 41.7/ 45.7)DFuel oil storage tanks 

401-9 Comments: 401-9 Comments RESPONSE 

Thursday, October 15, 2009 Page 48 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE D 2009 RO NRC Retake Examination QUESTION 24 

General Discussion 
In accordance with Tech Spec 3.8.3 Diesel FOST level must be >/= 39500 gal. IfFOST is <39500 gal but >31600 gal a 48 hour LCO is entered 
to refill the FOST. 

The leak rate from the tank = (41250 - 40000) / 90 = 13.89 GPM 

LCO 3.8.3 Condition A will be entered when FOST decreases to less than 39,500 gal. With a 13.89 gpm leak rate it will take approximately 36 
minutes for FOST level to reach 39500 gal. 

(40000 - 39500 gal) / 13 .89 gpm = 36 min. 

36 min from 0930 would be 1006. 

The FOST leak will eventually lead to a condition where FOST level will place the unit in an LCO condition. Therefore, the KIA is matched. 

This is an analysis level question because the applicant must evaluate Tech Specs to determine the level at which the Diesel Generator 
operability will be effected, then calculate a leak rate, and based on the leak rate determine the time at which Diesel Generator operability will 
be effected and the action that must be taken. 

Answer A Discussion 
Incorrect. Plausible if the applicant believes that the Diesel becomes inoperable when FOST decreases to the Tech Spec min level of39500 gal 
and miscalculates the leak rate using 60 min instead of 90 min. That would make this the correct answer. 

Answer B Discussion 
Incorrect. Plausible if the applicant believes that the Diesel becomes inoperable when FOST decreases to the Tech Spec min level of39500 gal 
as calculating based on that level would make this the correct answer. 

Answer C Discussion 

Incorrect. Plausible if the applicant uses 60 min to calculate the leak rate instead of90 min. Calculating using that incorrect leak rate with the 
Trect level at which the Diesel becomes inoperable would make this the correct answer. 

.1swer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Specification 3.8.3, Diesel Fuel Oil and 
Starting Air 
Lesson Plan OP-MC-DG-DGA page 65 

QuestionBank # IKA system IKA number I 
18241SYS064 IK6.08 I 

KA desc 

Question Source 

Student References Provided 
Tech Spec 3.8.3 (Q24) 

Knowledge of the effect of a loss or malfunction of the following will have on the ED/G system: (CFR: 41.7/ 45.7)DFuel oil storage tanks 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 24 References: 

From Technical Specification 3.8.3: 

3.8 ELECTRICAL POWER SYSTEMS 

3.8.3 Diesel Fuel Oil and Starting Air 

Diesel Fuel Oil and Starting Air 
3.8.3 

LCO 3.8.3 The stored diesel fuel oii and starting air subsystem shall be within limits 
for each required diesel generator (DG). 

APPLICABILITY: When associated DG is required to be OPERABLE. 

ACTIONS 

----NOTE---------------------
Separate Condition entry is allowed for each 00. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more DGs with Ai Restore fuel oil level to 48 hours 
fuel oil inventory within limits. 
< 39,500 gal and 
> 31,000 gal. 

8. One or more DGs with 8.1 Restore fuel oil total 1 days 
stored fuel oil total particulates within limit. 
particulates not within 
limit. 

C. One or more DGs with C.1 Restore stored fuel oil 30 days 
new fuel oil properties properties to within limits. 
not within limits. 

(continued) 

McGuire Units 1 and 2 3.8.3-1 Amendment Nos. 184/166 

( 

Question 24 References: 

From Technical Specification 3.8.3: 

3.8 ELECTRICAL POWER SYSTEl\·1S 

3.8.3 Diesel Fuel Oil and Starting Air 

Diesel Fuel Oil and Starting Air 
3.8.3 

LCO 3.8.3 The stored diesel fuel oil and starting air subsystem shall be within limits 
for each required diesel generator (DG). 

APPLICABILITY: When associated DG is required to be OPERABLE. 

ACTIONS 

-------------------------------------------------NOTE------------------------------------------
Separate Condition entry is allowed for each DG. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One Of more DGs with AI Restore fuel oil level to 48 hours 
fuel oil inventory within limits. 
< 39,500 gal and 
> 31,600 gal. 

B. One or more DGs with B.1 Restore fuel oil total 7 days 
stored fuel oil total particulates within limit. 
particulates not within 
limit. 

C. One or more DGs with C.1 Restore stored fuel all 30 days 
new fuel oil properties properties to within !fmits. 
not within limits. 

(continued) 

McGuire Units '1 and 2 3.8.3-1 Amendment Nos. 1841166 



ACTIONS (nti d' co nue I) 

CONDITION 

D. One or more DGs '"vith 
1 of 2 starting air 
recelver pressures 
<: 210 psig. 

E. Required Action and 
associated Completion 
Time not rnet 

OR 

One or more DGs diesel 
fuel oil or starting air 
subsystem not 'within 
limits for reasons other 
than Condiilion A, S, C, 
orO. 

McGLlire Units 1 and 2 

D.1 

AND 

0.2 

E.', 

Diesel Fuel Oil and Starting Air 
3.83 

REQUIRED ACTION COMPLETION TIME 

Initiate action to isolate the Immediately 
degraded starting air 
receiver. 

Restore both starting air 4B hoors 
receiver pressures to ~ 210 
psig. 

Declare associated DG Immediately 
inoperable, 

3.8.3-2 Arnendment Nos. 1 B4t166 

ACTIONS' d' tconlmue I) 

CONDITION 

D. One or mare DGs with 
1 of 2 starting air 
reOONer pressures 
<: 210 psig. 

E. Required Action and 
associated Completion 
Time not filet. 

OR 

One or more DGs diesel 
fuel oil or starting air 
subsystem not "Nitnin 
limits for reasons other 
than Condition A.. B, C, 
orO. ( 

McGuire Units 1 and 2 

( 

D.l 

AND 

D.2 

E.', 

Diesel Fuel Oil and Starting Air 
3JL3 

REQUIRED ACTION COMPLETlON TIME 

Initiate action to isolate the Immediately 
degraded starting air 
receIVer. 

Restore both starting air 48 hours 
receiver pressures to ;?: 210 
ps~. 

Declare associated DG Immediately 
inop€rable. 

3.8.3-2 Anlendment Nos. 184.f166 



Diesel Fuel Oil and Starting Air 
3.R3 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.3.1 Verify the fuel oil storage system contains ~ 39,500 gal of 3'1 days 
fuel for each DG. 

SR 3.8.3.2 Verify fuel oil properties of new and stored fuel oii are 
tested in accordance with, and maintained within the 
limits of, the Diesel Fuel Oil Tesbng Program. 

SR 3.8.3.3 Verify each DG air start receiver pressure is ~ 2"lO psig. 

SR 3.8.3.4 Check for and remove accumulated water from the fuel 
oil storage tank. 

In accordance with 
the Diesel Fuel OJI 
Testing Program 

3'1 days 

3'1 days 

l'v1cGuire Units 1 and 2 Amendment Nos. 21,5/196 

( 

( 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

Diesel Fuel OH and Starting Air 
3.R3 

FREQUENCY 

SR 3.8.3.1 Verify the fuel oil storage system contains ~ 39,500 gal of 3'1 days 
fuel for each DG. 

SR 3.8.3.2 Verify fuel oil properties of new and stored fuel oil are In accordance with 
tested in accordance with, and maintained within the the Diesel Fuel Oil 
limits of, the Diesel Fuel Oil Testing Program. Testing Program 

SR 3.8.3.3 Verify each DG air start receiver pressure is ~ 2'10 psig. 3'1 days 

SR 3.8.3.4 Check for and remove accumulated water from the fuel 3-1 days 
oil storage tank. 

I'vlcGuire Units 'I and 2 3.8.3-3 Amendment Nos. 21.5/196 



From Lesson Plan OP-MC-DG-DGA page 65: 

2.12 Instrumentation and Control 

Three Redundant Speed Switches are provided for each diesel. They monitor speed of 
the diesel using magnetic pickups installed over the camshaft gear and perform certain 
functions at predetermined settings. 

During startup the speed switches utilize four (4) adjustable internal relay outputs to 
initiate certain functions at 40%,95%,97% and 112% speed. 

• At 40% speed, starting air is removed and the generator field is flashed. 

• At 95% speed, the low lube oil pressure diesel trip is enabled with a 3D-second 
time delay. The diesel overspeed trip is enabled allowing for a trip at 112% 

• At 95% speed, DIG breaker closure is enabled. 

• At 97% speed, an accelerated sequence permissive is given to the Diesel 
Generator Load Sequencer. 

• At 112% speed (2/3 sensors) the diesel trips. 

A computer based Diesel Generator Monitoring System includes a local display 
monitor in each diesel generator room that is linked to the OAC. The purpose of this 
system is to provide real time operating parameter, trend data and sequence of event 
data (for troubleshooting). For each diesel generator there are approximately 90 inputs 
(60 analog and 30 digital). System graphics are available for KD, LD, FD, VG, ZD, 
battery voltage, exhaust temperatures and 4160V bus. Exhaust temperatures are on 
two graphic displays with each fed from separate thermocouples. If an exhaust 
temperature indication is lost on one graphic, then the second graphic may be used to 
check that cylinder temperature. All process gauges on the local control panel have 
associated OAC indication. Most parameters have associated computer alarms. 

Each diesel generator is monitored by numerous annunciator alarms. One Control 
Room Annunciator for the diesel generator, "DIESEL GENERATOR PANEL 
TROUBLE", is actuated by the local annunciator panel when any local alarm is 
energized. Annunciators are powered by a non-safety source KXA (KXB). 

( 

From Lesson Plan OP-MC-DG-DGA page 65: 

2.12 Instrumentation and Control 

Three Redundant Speed Switches are provided for each diesel. They monitor speed of 
the diesel using magnetic pickups installed over the camshaft gear and perform certain 
functions at predetermined settings. 

During startup the speed switches utilize four (4) adjustable internal relay outputs to 
initiate certain functions at 40%, 95%, 97% and 112% speed. 

• At 40% speed, starting air is removed and the generator field is flashed. 

• At 95% speed, the low lube oil pressure diesel trip is enabled with a 30-second 
time delay. The diesel overs peed trip is enabled allowing for a trip at 112% 

• At 95% speed, DIG breaker closure is enabled. 

• At 97% speed, an accelerated sequence permissive is given to the Diesel 
Generator Load Sequencer. 

• At 112% speed (2/3 sensors) the diesel trips. 
A computer based Diesel Generator Monitoring System includes a local display 
monitor in each diesel generator room that is linked to the OAC. The purpose of this 
system is to provide real time operating parameter, trend data and sequence of event 
data (for troubleshooting). For each diesel generator there are approximately 90 inputs 
(60 analog and 30 digital). System graphics are available for KD, LD, FD, VG, ZD, 
battery voltage, exhaust temperatures and 4160V bus. Exhaust temperatures are on 
two graphic displays with each fed from separate thermocouples. If an exhaust 
temperature indication is lost on one graphic, then the second graphic may be used to 
check that cylinder temperature. All process gauges on the local control panel have 
associated OAC indication. Most parameters have associated computer alarms. 

Each diesel generator is monitored by numerous annunciator alarms. One Control 
Room Annunciator for the diesel generator, "DIESEL GENERATOR PANEL 
TROUBLE", is actuated by the local annunciator panel when any local alarm is 
energized. Annunciators are powered by a non-safety source KXA (KXB). 



Local Annunciators 

1 2 3 4 5 6 7 

A JACKETWTR EXHAUST TEMP LUBE OIL TEMP FUEL OIL DAY GEN STATOR ENGINE TURBO 

TEMP HIGH HI/La HI/La TANK LEVEL TEMP HIGH OVERSPEED CHARGER 

HI/La OVERSPEED 

B JACKETWTR CRANKCASE LUBE OIL FILTER FUEL OIL STaR BUILDING CONTROL TURNING GEAR 

TEMP LOW VACUUM LOW HI D/P TANK LEVEL VENTILATION SWITCH NOT IN ENGAGED 

LOW MALFUNCTION AUTO 

c JACKETWTR JACKETWTR LUBE OIL PRESS FUEL OIL PRESS STARTING AIR CONTROL AIR EMERGENCY 

PRESS LOW LEVEL LOW LOW LOW PRESS LOW PRESS LOW STOP/FIRE 

LOCKOUT 

Local Annunciators 

1 2 3 4 5 6 7 

A JACKETWTR EXHAUST TEM P LUBE OIL TEMP FUEL OIL DAY GEN STATOR ENGINE TURBO 

TEMP HIGH HI/LO HI/LO TANK LEVEL TEMP HIGH OVERSPEED CHARGER 

HI/LO OVERSPEED 

B JACKETWTR CRANKCASE LUBE OIL FILTER FUEL OIL STOR BUILDING CONTROL TURNING GEAR 

TEMP LOW VACUUM LOW HI D/P TANK LEVEL VENTILATION SWITCH NOT IN ENGAGED 

LOW MALFUNCTION AUTO 

c JACKETWTR JACKETWTR LUBE OIL PRESS FUEL OIL PRESS STARTING AIR CONTROL AIR EMERGENCY 

PRESS LOW LEVEL LOW LOW LOW PRESS LOW PRESS LOW STOP/FIRE 

LOCKOUT 

( 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 25 

QuestionBank # KA system KA number 
1825 SYS073 A4.03 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)OCheck source for operability demonstration 

While performing daily surveillance checks on 1 EMF-33 (Condenser Air Ejector 
Exhaust), you determine that the OPERATE light is OFF. The Control Room 
SupeNisor asks you to perform an operability check of 1 EMF-33. 

Which ONE (1) of the following is required to be performed for this check per 
PT/1/A/46001003 B (Daily Surveillance Items)? 

A. Have RP perform a setpoint check. 

B. Have RP perform a source check. 

C. Verify the sample pump is in operation. 

D. Verify the correct sample point is selected. 

Wednesday, October 14,2009 Page 49 of 151 

I 
{ 
\ 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 25 B 

QuestionBank # KA system KA number 
1825 SYS073 A4.03 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41. 7/45.5 to 45.8)0 Check source for operability demonstration 

While performing daily surveillance checks on 1 EMF-33 (Condenser Air Ejector 
Exhaust), you determine that the OPERATE light is OFF. The Control Room 
SupeNisor asks you to perform an operability check of 1 EMF-33. 

Which ONE (1) of the following is required to be performed for this check per 
PT/1/A/46001003 B (Daily SUNeiliance Items)? 

A. Have RP perform a setpoint check. 

B. Have RP perform a source check. 

C. Verify the sample pump is in operation. 

D. Verify the correct sample point is selected. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE B 2009 RO NRC Retake Examination QUESTION 25 

General Discussion 
lEMF-33 is a process radiation that monitors the gaseous activity levels released to the unit vent by the condenser air ejector exhaust. As part of 
the daily surveillance checks performed by the reactor operators, the OPERATE light associated with the EMF control module is verified to be 
illuminated. If it is dark the PT being performed requires a source check to be performed. A successful source check ensures operability and 
usually results in the recovery of the operate light. 

KA is matched because know that due to indications on the EMF control module located in the CIR (Operate light dark) the question examines 
ability to monitor and understand that because of this indication, a source check is required. 

Answer A Discussion 
Incorrect: See explanation above. Plausible: In order for this EMF to perform its design function of detection of a primary to secondary leak, the 
setpoints would need to be correct therefore this action is plausible but not required by this PT. 

Answer B Discussion 
ICORRECT: See explanation above 

Answer C Discussion 

Incorrect: See explanation above. Plausible: This would be a correct action if this EMF had an sample pump which it does not. Plausible 
because we have other EMFs that do which are checked by the PT. 

Answer D Discussion 
Incorrect: See explanation above. Plausible: This would be a correct action if this EMF had sample point selection capability. Plausible because 
we have other EMFs that do which are checked by the PT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory MODIFIED 2006 NRC Q25 (Bank 102) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Technical Reference(s): PT/l/A/4600/003 B (Daily 
Surveillance Items) Rev 128 

QuestionBank # IKA_system IKA number I 
18251SYS073 IA4.03 I 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)0 Check source for operability demonstration 

401-9 Comments: 
073A403 
In accordance with the reference, it appears that a source check is 
required not a setpoint check. Please reverify correct answer .. 
The stem ask for a requirement. The word "Ensure" (distractors "C" and 
"D") are NOT "requirements". These two distracters will be immediately 
eliminated. 
U because "C" and 'D" are NP 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
Version sent to Ron had wrong answer listed as correct, OK in 
access program. 
Removed "ensure" from dist C & D and replaced with "Verify". 
Not sure what his problem is with this question, need to discuss 
during review. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE B 2009 RO NRC Retake Examination QUESTION 25 

General Discussion 
1EMF-33 is a process radiation that monitors the gaseous activity levels released to the unit vent by the condenser air ejector exhaust. As part of 
the daily surveillance checks performed by the reactor operators, the OPERATE light associated with the EMF control module is verified to be 
illuminated. If it is dark the PT being performed requires a source check to be performed. A successful source check ensures operability and 
usually results in the recovery of the operate light. 

K.A is matched because know that due to indications on the EMF control module located in the CIR (Operate light dark) the question examines 
ability to monitor and understand that because of this indication, a source check is required. 

Answer A Discussion 
Incorrect: See explanation above. Plausible: In order for this EMF to perform its design function of detection of a primary to secondary leak, the 
setpoints would need to be correct therefore this action is plausible but not required by this PT. 

Answer B Discussion 
ICORRECT: See explanation above 

Answer C Discussion 

Incorrect: See explanation above. Plausible: This would be a correct action if this EMF had an sample pump which it does not. Plausible 
because we have other EMFs that do which are checked by the PT. 

Answer D Discussion 
Incorrect: See explanation above. Plausible: This would be a correct action if this EMF had sample point selection capability. Plausible because 
we have other EMFs that do which are checked by the PT. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory MODIFIED 2006 NRC Q25 (Bank 102) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Technical Reference(s): PT/l/A/46001003 B (Daily 
Surveillance Items) Rev 128 

QuestionBank # IKA system IKA number I 
l8251SYS073 IA4.03 I 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7 I 45.5 to 45.8)DCheck source for operability demonstration 

401-9 Comments: 
073A403 
In accordance with the reference, it appears that a source check is 
required not a setpoint check. Please reverifY correct answer.. 
The stem ask for a requirement. The word "Ensure" (distractors "C" and 
"D") are NOT "requirements". These two distracters will be immediately 
eliminated. 
U because "c" and 'D" are NP 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
Version sent to Ron had wrong answer listed as correct, OK in 
access program. 
Removed "ensure" from dist C & D and replaced with "VerifY". 
Not sure what his problem is with this question, need to discuss 
during review. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 25 B 

QuestionBank # IKA system IKA number I 
102 I SYS073 I A4.03 I 

KA_desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)DCheck source for operability demonstration 
.......................... 

While performing daily surveillance checks on 1 EMF-33 (Condenser Air Ejector 
Exhaust), you determine that the OPERATE light is OFF. The Control Room 
Supervisor asks you to perform an operability check of 1 EMF-33. 

Which one of the following describes the item(s) required to be performed for this 
check per OP/O/A/65001080 (EMF Output Modules)? 

A. Perform a source check and ensure the sample pump is in operation. 

B. Attempt to restore the OPERATE light and perform a source check. 

C. Perform a setpoint check and ensure the sample pump is in operation. 

D. Attempt to restore the OPERATE light and ensure the sample pump is in 
operation. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 25 B 

QuestionBank # IKA system IKA number I 
102 I SYS073 I A4.03 I 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)DCheck source for operability demonstration 
.......................... 

While performing daily surveillance checks on 1 EMF-33 (Condenser Air Ejector 
Exhaust), you determine that the OPERATE light is OFF. The Control Room 
Supervisor asks you to perform an operability check of 1 EMF-33. 

Which one of the following describes the item(s) required to be performed for this 
check per OP/O/A/65001080 (EMF Output Modules)? 

A. Perform a source check and ensure the sample pump is in operation. 

B. Attempt to restore the OPERATE light and perform a source check. 

C. Perform a setpoint check and ensure the sample pump is in operation. 

D. Attempt to restore the OPERATE light and ensure the sample pump is in 
operation. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE B 2006 RO NRC Retake Examination 

General Discussion 

Answer A Discussion 
A incorrect. The setpoint check is not required. 

Answer B Discussion 

Answer C Discussion 
C incorrect. Neither of the checks are required. 

Answer 0 Discussion 
D incorrect. Sample pump check is not required. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Memory 

QuestionBank # KA system 
102SYS073 

KA desc 

BANK 

Development References 
OP/OIN65001080 

KA number 
A4.03 

QUESTION 25 

Question Source 

Student References Provided 

Ability to manually operate and/or monitor in the control room: (CFR: 41.7 I 45.5 to 45.8)DCheck source for operability demonstration 

401·9 Comments: 401·9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE B 2006 RO NRC Retake Examination 

General Discussion 

Answer A Discussion 
A incorrect. The setpoint check is not required. 

Answer B Discussion 

Answer C Discussion 
C incorrect. Neither of the checks are required. 

Answer D Discussion 
D incorrect. Sample pump check is not required. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Memory 

QuestionBank # KA system 
102 SYS073 

KA desc 

BANK 

Development References 
OP/O/A/6500/080 

KA number 
A4.03 

QUESTION 25 

Question Source 

Student References Provided 

Ability to manually operate and/or monitor in the control room: (CFR: 41.7 145.5 to 45.8)DCheck source for operability demonstration 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 26 B 

QuestionBank # KA system KA number 
1826 SYS076 K4.06 

Knowledge ofSWS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41/7)0 Service water train separation 

Given the following conditions: 

• Unit 1 @ 100% RTP 
• 1B RN Pump is in service with suction aligned to the Low Level Intake 
• A spurious Safety Injection Signal occurs (on both trains) 

Which ONE (1) of the following describes the alignment of the RN Pumps after the 
spurious Safety Injection? 

A. RN Pump 1A is running with suction from SNSWP and RN Pump 1 B is 
running with suction from the Low Level Intake. 

B. RN Pump 1A running with suction from the Low Level Intake and RN Pump 
1 B is running with suction from the SNSWP. 

C. RN Pump 1A is running with suction from the RC Crossover and RN Pump 1B 
is running with suction from the SNSWP. 

D. RN Pump 1A and RN Pump 1 B are running with suction from the SNSWP. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 26 B 

QuestionBank # KA system KA number 
1826 SYS076 K4.06 

KA desc 
Knowledge of SWS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41/7) 0 Service water train separation 

Given the following conditions: 

• Unit 1 @ 100% RTP 
• 1 B RN Pump is in seNice with suction aligned to the Low Level Intake 
• A spurious Safety Injection Signal occurs (on both trains) 

Which ONE (1) of the following describes the alignment of the RN Pumps after the 
spurious Safety Injection? 

A. RN Pump 1A is running with suction from SNSWP and RN Pump 1 B is 
running with suction from the Low Level Intake. 

B. RN Pump 1A running with suction from the Low Level Intake and RN Pump 
1 B is running with suction from the SNSWP. 

C. RN Pump 1 A is running with suction from the RC Crossover and RN Pump 1 B 
is running with suction from the SNSWP. 

D. RN Pump 1A and RN Pump 1 B are running with suction from the SNSWP. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 26 B 

General Discussion 
Whan an SI signal occurs the RN trains are automatically aligned to split the trains and 1A RN pump is started taking a suction from the LLI 
while 1B RN pump takes suction from the SNSWP. 

The KA is match because the applicant must be familiar with the RN system automatic alignment during an SI which provides for train 
separation which assures an RN supply to the units from at least one train. 

Answer A Discussion 
Incorrect. Plausible as both RN pumps do get an auto-start signal and the Low Level Intake and SNSWP are the correct suction sources for the 
RN system. However, the alignment is incorrect. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 
Incorrect. Plausible since both RN pumps get an auto start signal on an SI and the RC Crossover is one of the suction sources for the RN system. 
However, it is not a suction source during an SI. 

Answer D Discussion 
Incorrect. Plausible since both RN pumps get an auto start signal on an SI. It is also plausible to believe that the SNSWP will supply both trains 
since it is the assured source of water for the RN system. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK CNS NRC Bank Question 1046 (Never Used) 

~ Developed Development References Student References Provided 
Lesson Plan OP-MC-PSS-RN, Objective 8 Section 3.2 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA system I KA_number I 
18261SYS076 IK4.06 I 

KA desc 
Knowledge of SWS design feature(s) and/or interlock(s) which provide for the following: (CFR: 41/7)0 Service water train separation 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14,2009 Page 52 of 151 

/ , 
t 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 26 B 

General Discussion 
Whan an SI signal occurs the RN trains are automatically aligned to split the trains and lA RN pump is started taking a suction from the LLI 
while IB RN pump takes suction from the SNSWP. 

The KA is match because the applicant must be familiar with the RN system automatic alignment during an SI which provides for train 
separation which assures an RN supply to the units from at least one train. 

Answer A Discussion 
Incorrect. Plausible as both RN pumps do get an auto-start signal and the Low Level Intake and SNSWP are the correct suction sources for the 
RN system. However, the alignment is incorrect. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 

Incorrect. Plausible since both RN pumps get an auto start signal on an SI and the RC Crossover is one ofthe suction sources for the RN system. 
However, it is not a suction source during an SI. 

Answer D Discussion 
Incorrect. Plausible since both RN pumps get an auto start signal on an SI. It is also plausible to believe that the SNSWP will supply both trains 
since it is the assured source of water for the RN system. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK CNS NRC Bank Question 1046 (Never Used) 

~ Developed Development References Student References Provided 

~ OPT Approved 
Lesson Plan OP-MC-PSS-RN, Objective 8 Section 3.2 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA system IKA number I 
18261SYS076 IK4.06 J 

KA desc 
Knowledge of SWS design feature(s) and/or interlock(s) which provide for the following: (CFR: 4l/7)OService water train separation 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 26 References: 

From Lesson Plan OP-MC-PSS-RN section 3.2 page 49 and 51: 

3.2 Abnormal and Emergency Operation 

3.2.1 Abnormal Procedure AP/1 or21A15500/20 
AP20 purpose, Cases, Symptoms, and basis for steps are covered in the AP Lesson Plan. 

Objective # 16 

3.2.2 Blackout Alignment 
Blackout is a loss of power to the 4160 vac bus. When the low voltage condition is detected, the DIG 

will start and the sequencer will load the Blackout loads onto the bus. 

On receipt of a Blackout signal, Train A valves automatically assume low level alignment; Train B 

assumes SNSWP alignment. Many shared valves receive signals from both units to prevent loss of water 

from SNSWP. Isolation valves for all heat exchangers which are needed open automatically and the 

train related RN pump will start. All nonessential discharge is isolated except the containment vent 

units and NC pump motor cooler discharge. The containment vent units and the NC pump motor 

coolers are supplied with cooling water from "A" RN pump. The "A" RN pumps supply the containment 

ventilation units with cooling water because they have more NPSH since their suction is aligned to the 

LLI and because the RV pumps may not have power. Drawings 7.10 and 7.11 provides the unit blackout 

flow path. Drawings 7.12 and 7.13 provides the flow path for Train A and Train B Blackout respectively. 

If a Blackout occurs on the opposite unit, the non-blackout unit will have its non-essential header 

isolated from the B RN pump as a result of RN41B and RN43A closing ( Refer to Drawing 7.5 ). In order 

to supply the non-essential header on the non-blackout unit, the A Train RN pump must be started. 

3.2.3 Safety Injection Alignment 

On receipt of a Safety Injection signal basically the same automatic actuation occurs as after a blackout. 

The exceptions are that the supply to all nonessential equipment except the NC pump motor coolers 

and crossovers between essential trains are isolated. The "A" RN pump supplies Reactor Building non­

essential header. The RV pumps will start automatically and supply the containment ventilation units if 

a blackout does not occur concurrently with the LOCA. Drawings 7.14 and 7.15 provides the flow path 

for a unit safety injection. 

NOTE: An Ss signal will affect both units suction, discharge and AB non-essential headers. Refer to 

Drawing 7.14 

On receipt of a Phase B isolation signal (Sp) the RV pump suction is isolated to conserve water. The 

containment isolation valves close to isolate the NC pump motor coolers. All nonessential supply is 

isolated providing double isolation at this time between all essential and nonessential equipment. The 

NS heat exchanger inlet isolation valve is opened from the control room when required. During all 

Question 26 References: 

From Lesson Plan OP-MC-P55-RN section 3.2 page 49 and 51: 

3.2 Abnormal and Emergency Operation 

3.2.1 Abnormal Procedure AP/1 or2/A/5500/20 
AP20 purpose, Cases, Symptoms, and basis for steps are covered in the AP Lesson Plan. 

Objective # 16 

3.2.2 Blackout Alignment 
Blackout is a loss of power to the 4160 vac bus. When the low voltage condition is detected, the DIG 

will start and the sequencer will load the Blackout loads onto the bus. 

On receipt of a Blackout signal, Train A valves automatically assume low level alignment; Train B 

assumes SNSWP alignment. Many shared valves receive signals from both units to prevent loss of water 

from SNSWP. Isolation valves for all heat exchangers which are needed open automatically and the 

train related RN pump will start. All nonessential discharge is isolated except the containment vent 

units and NC pump motor cooler discharge. The containment vent units and the NC pump motor 

coolers are supplied with cooling water from "A" RN pump. The "A" RN pumps supply the containment 

ventilation units with cooling water because they have more NPSH since their suction is aligned to the 

LLI and because the RV pumps may not have power. Drawings 7.10 and 7.11 provides the unit blackout 

flow path. Drawings 7.12 and 7.13 provides the flow path for Train A and Train B Blackout respectively. 

If a Blackout occurs on the opposite unit, the non-blackout unit will have its non-essential header 

isolated from the B RN pump as a result of RN41B and RN43A closing ( Refer to Drawing 7.5 ). In order 

to supply the non-essential header on the non-blackout unit, the A Train RN pump must be started. 

3.2.3 Safety Injection Alignment 

On receipt of a Safety Injection signal basically the same automatic actuation occurs as after a blackout. 

The exceptions are that the supply to all nonessential equipment except the NC pump motor coolers 

and crossovers between essential trains are isolated. The "A" RN pump supplies Reactor Building non­

essential header. The RV pumps will start automatically and supply the containment ventilation units if 

a blackout does not occur concurrently with the LOCA. Drawings 7.14 and 7.15 provides the flow path 

for a unit safety injection. 

NOTE: An Ss signal will affect both units suction, discharge and AB non-essential headers. Refer to 

Drawing 7.14 

On receipt of a Phase B isolation signal ( Sp ) the RV pump suction is isolated to conserve water. The 

containment isolation valves close to isolate the NC pump motor coolers. All nonessential supply is 

isolated providing double isolation at this time between all essential and nonessential equipment. The 

NS heat exchanger inlet isolation valve is opened from the control room when required. During all 



modes of operation, water is available for assured makeup. Drawings 7.16 provides the flow path 

following a unit safety injection with a phase B signal. 

4.0 TECHNICAL SPECIFICATIONS 

I Objective # 17 I 
4.1 Tech Spec 3.7.7 Nuclear Service Water System (NSWS) 

4.2 Tech Spec 3.7.8 Standby Nuclear Service Water Pond (SNSWP) 

( 

modes of operation, water is available for assured makeup. Drawings 7.16 provides the flow path 

following a unit safety injection with a phase B signal. 

4.0 TECHNICAL SPECIFICATIONS 
I Objective # 17 I 
4.1 Tech Spec 3.7.7 Nuclear Service Water System (NSWS) 

4.2 Tech Spec 3.7.8 Standby Nuclear Service Water Pond (SNSWP) 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 27 

[question Bank # KA system KA number 
1827 SYS078 A3.01 

r\.A dese 
Ability to monitor automatic operation of the lAS, including: (CFR: 41.7/ 45.5)OAir pressure .................................................... . 

Due to a leak on the VI system the Unit 1 OATC observes the following indications: 

• 1AD-12 C1 (VINS Lo Pressure) is LIT 
• OVIP-5090 (VINS Press) dropped to a lowest reading of 86 PSIG and is now 

89 PSIG and increasing. 

Which ONE (1) of the following describes automatic actions which have occurred as 
a result of the indicated pressure transient? 

A. G and H VI Compressors Auto Started ONLY 

B. 1 VI-820 (VI to VS Supply) Auto Closed ONLY 

C. 1VI-820 Auto Closed AND 1VI-1812 (VI Dryer Bypass Vlv) has Auto Opened 

D. G and H VI Compressors Auto Started AND 1VI-820 (VI to VS Supply) Auto 
Closed 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

General Discussion 
At a decreasing VI pressure of90 PSIG the following actions occurr: 
1VI-820 (VI to VS Supply) Auto closes 
G and H (Diesel VI compressors) Auto Start 

QUESTION 27 

If VI pressure continues to decrease to 85 PSIG, 1VI-1812 (VI Dryer Bypass) will OPEN. 

D 

KA is matched because the candidate, given information obtained from monitoring a trend of VI pressure indications located in the control 
room, what automatic actions have occurred associated with the Instrument Air system. 

This is an analysis level question because the applicant is given set of plant conditions and must recall a setpoint from memory to determine if a 
set of automatic actions should have occurred. 

Answer A Discussion 
Incorrect: Answer is not complete and incorrect due to the ONLY designation. Plausible because this action would have occurred but is not 
complete. 

Answer B Discussion 
Incorrect: Answer is not complete and is incorrect due to the ONLY designation. Plausible because this action would have occurred but is not 
complete. 

Answer C Discussion 

Incorrect: 1 VI-1812 will not open until pres sue decreased to 85 PSIG. The lowest pressure given in the stem is 86 PSIG. Plausible: First part 
ofthe answer is correct, candidate may believe 1VI-1812 actuates with the other components at 90 PSIG. 

Answer D Discussion 
ICorrect as described above. 

Job Level Cognitive Level QuestionType 
RO Comprehension NEW 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

QuestionBank # KA system 
1827SYS078 

KA desc 

Development References 
Lesson Plan OP-MC-SS-VI Objective 7 Section 1.2.10 
page 67 and Objective 2 Section 1.3.1 page 89 
ARP for 1AD-12 Cl (VINS Low pressure) 

KA number 
A3.01 

Question Source 

Student References Provided 

Ability to monitor automatic operation of the lAS, including: (CFR: 41.7/ 45.5)DAir pressure .................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 27 References: 

From Lesson Plan OP-MC-SS-VI page 67: 

Objective # 4 

The Diesel VI Compressors operate in two modes of operation. These modes are Automatic and 

Manual. In the Manual Mode of operation, an operator will start and run the compressor using 

controls on the compressor control panel located at the compressors themselves. For a manual start 

of the compressor to be accomplished, the following must be true: 

• The AUTO/OFF-RESET switch must be selected to the OFF-RESET position 

• The START/WARM-UP/RUN switch is in the WARM-UP Position 

• The HIGH/LOW switch is selected to the desired position (normally HIGH) 

The operator then rotates the Engine Switch from the OFF position to the ON position and the 

compressor should start. Once the compressor has started and has warmed up, the operator can 

select the RUN position on the START/WARM-UP/RUN selector switch to allow the compressor to 

load. If the operator is starting the compressor as directed from the Loss of Instrument Air System 

Abnormal Procedure, the AP directs the operator to leave the START /WARM-UP/RUN switch in the 

RUN position to allow for immediate loading. 

The following is a set of conditions, which will allow the Diesel VI Compressors to automatically start: 

• The AUTO/OFF-RESET switch must be selected to AUTO 

• The START/WARM-UP/RUN switch is selected to RUN 

• The HIGH/LOW switch is selected to HIGH 

• The Latching Relay picks up 

The compressor will automatically start and load to the desired pressure. 

Objective # 7 

There are three signals, which will send an AUTO START signal to the Diesel Powered VI Compressors. 

These signals are: 

• Loss of VI header pressure as measured by OVIPS5070 

.:. set at 90 psig decreasing 

.:. Compressor control can be regained when pressure increases above 95 psig 

• Loss of 3/3 KR flow to the D, E, and F VI Compressors 

Loss of power to the VI Sequencer Panel (SKU#43) ISLXD/2SLXD-SMXU 

{ 
\ 
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Question 27 References: 

From Lesson Plan OP-MC-SS-VI page 67: 

Objective # 4 
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• The START/WARM-UP/RUN switch is selected to RUN 

• The HIGH/LOW switch is selected to HIGH 

• The Latching Relay picks up 

The compressor will automatically start and load to the desired pressure. 

Objective # 7 

There are three signals, which will send an AUTO START signal to the Diesel Powered VI Compressors. 

These signals are: 

• Loss of VI header pressure as measured by OVIPS5070 

.:. set at 90 psig decreasing 

.:. Compressor control can be regained when pressure increases above 95 psig 

• Loss of 3/3 KR flow to the D, E, and F VI Compressors 

Loss of power to the VI Sequencer Panel (SKU#43) lSLXD/2SLXD-SMXU 



From Lesson Plan OP-MC-SS-VI page 89: 

Objective # 2 

The Centrifugal Compressors normally operate, supplying all plant VI demands. 
The two diesel powered VI Compressors will automatically start upon decreasing 
air pressure, failure of the VI Compressor Sequencer panel, or loss of KR flow to 
VI Compressors D, E, and F. They also can be started manually at the respective 
diesel compressor's control panel. The Reciprocating Compressors are capable 
of supplying VI loads should the Centrifugal and Diesel Compressors become 
unavailable. The Reciprocating Compressors will automatically start if VI 
Receiver Pressure drops to the setpoint for the Standby-2 Mode Of Operation. If 
necessary, the Reciprocating Compressors can be started manually at the local 
compressor control panel. 

Air is normally supplied to the VS System through valve 1VI-820. The valve is 
normally open but will automatically close on low VI System pressure ( 90 psig) to 
prevent VI System depressurization. In addition, the output of the Diesel Powered 
VI Compressors can be directed to supply the VS System through a manual 
isolation valve if needed. 

Although the VI System is not classified as a "safety-related" system, McGuire Nuclear 
Station relies on the Instrument Air System during normal operation to actuate and/or 
control safety-related equipment. 

However, during transient and accident conditions, a loss of instrument air is assumed. 
Since air-operated equipment failure modes are predictable (equipment mode and/or 
position is known); a backup pneumatic source is provided for the equipment needed 
during transient and/or accident conditions to ensure this equipment can perform its 
intended function. Safety grade accumulators or nitrogen provide the backup 
pneumatic source. 

Many significant industry-related operational events have been traced to the design of 
Instrument Air Systems. But because these air system failures pose no significant 
challenge to plant safety, changes to existing NRC System Design Criteria are not 
required. 

( 
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AnalUltia.mr RespoOnse FoOl' PaDiellAD-ll 

VI/VS LO PRESS 

Setp_t 90 psig decreasing 

OPfllA/61001010 M 
Page 16 of 36 

WindOw: Cl 

Origin: Pressure switch 0''''IP8--531O on VI Dryer Oodet Header 

:Probable Call1w: • Imprope£ compressor liDeup 
• Hi DP on VI Dryus 
• Air Jealc 
• VI Dryer purgmg malfimction 

AutoUlaDe .-\cticm: 1. lVI-810 (VI to VS Supply) will close separating V8 from VI. 
(P:tessue Swikh OVIPS-64(1) 

2. VI Dryer purge ezhaust isolation wives lVI-ta31, 1&39, and 1840 
fiWed closed. (pressure swilch OVIPS-531O) 

3. G and H VI Compressors may have Auto Started and are supplying 
VIbeade.r. 

4. IF VI preSSOR decreases to 8:5 psig. 1 VI-laU (VI ~ B}'Pass 
Vlv) will open. (Pressure Switch OVIPS-5381) 

Immediate .-\d:ion: 1. Mooitor VI pessure on 1MC-13 to eIIS'II.re "Ill pressure recovers to 
normal 

2. Sendm Opet:lIito£ to G and H Vl Compessor to monitor fur: pcopel­
operati.oa D' they did NOT Auto Start, and at the discretion of the 
Comrollloo.m. pedorm an Emel'gency Mmma1 Start on each per 
OPJOlAl6450100:5 (Iostrumeol Air Sysmml 

3. IF pcessure cominnes to decrease, go to APIIJA/:5500J022 or 
UI2! Al5500/022 (Loss of VI). 

SUpfliemelltary Action: 1. Send operator to D, E. and F c~ to check proper 
operation of com.pressors. 

2:. IF staded. monitor G and H VI Compcessors foc proper opera1ion. 

COlldane Oil Next Par;e 

( 

( 

( 

AmmDciaror Response FOI' Panel LU)-12 
OPili~I\./6100/010 M 
Pltge 16 of 36 

\ifVS LO PRESS 

S{':tpoint: 90 psig decreasing 

Origin: PresSl.lre sViitc-h OVIPS-5380 on VI DlJ"'e'r Outlet Header 

Probable Caase': • Improper compressor lineup 
• Hi DP on VI Dryers 
• Air teak: 
• VI Dryer purging malfunction 

Automatic Acti>on: L 1VI-820 {VI to VS Supply) will dose separating VS from VI. 

Immediate Action: 

{Pressure Switch OVIPS-6441) 

2. "\lI Dryer purge exhaust isolatioll valves 1 Vl-1 838, 1839, and 1840 
failed dos~('- (pressure .switt:h OVIPS-5380) 

3. G and H VI Compressors may have Auto Started and are .supplying 
\1 header". 

4. IF VI pressure decreases to 85 psig, 1VI-1812 {VI Thy-erBypass 
Vlv)\Ii'ill ope1l- (pressure Switch OVIPS-5381) 

L Monitor VI pressure on IMC-13 to ensliUe VI pressure recovefS to 
norma1. 

, Send an Operator to G and H VI Compressor to momtOl· for proper 
operation. IF they did ~OT Auto Start, and at the discretion ofthe 
Control Room., perform an Emergency Manual Start 011 each per 
OP/O/A/6450/005 (Instrument Air System). 

3. IF presmce continues to decre.as:e, go to AP/1/Ai5500/022 or 
APi2/Ai5500lO22 (Loss of VI). 

Supplementary Action: 1. Send operator to D, E, and F compres"SOf"S to check proper 
operation of compressors. 

2. IF started, monitor G and H VI Compressors for proper operation. 

CODtinue On :Seox:t Page 



Allallada_1" R.espelllSe Fell' PaReJ lAD-12 
OP/I1Al61001010 M 
Page 17 of 36 

3. Send opentoc to \1J Dryen to check the following: 

A. IF Hi DP cODditiOI1 exist, put addii.tio:nal dryers in setViice pee 
OP/01Al64501005 (JnstrumemAU: System). 

B. Check VI Dryer 3-waynlves (m.tet and outlet) are aligned 
cOlTect1y by checking that movable white anows point 
bmizoo.taU.yaDd to same dryer chamber. 

I) IF my 3-way valve is misaligned, ensure tile 2 other VI 
c:1ryers are placed in SftViee" and shutdown a:ft'eded c:1ryer. 

2) Foe each dryer in service, select "OFF"' at local VI D!yer 
c~1 pmeI. (VI header flow witl remain uointetmpted). 

3) Ensure VI header pRlssure restored to 11OIJD&I., fben 
~ yellow left side ''RESET"' 01110eal VI DryH 
Ret1aslJ. Pauel (this will. open the purge exhaust vanres). 

4) Foe each dryer to be retu.tued to service, select "'ON" at 
local VI DIyec control pmel for one dIryer at a time, while 
momtormg VI header presmre. 

4. Send operators to locate my leaks. 

Refereaces: • Flow Diauam - MCFD -lao5 
• MCEE-24 SeriR 
• Equipment Database 

( 

Annunciator Response For Panel LID-12 
OP/l/Ai6100/0l0 M 
Page 17 of 36 

Re.fert'Rce:s: 

3. Send operator to VI Dryers to cbed:: the following: 

A. If Hi DP conditi.on exist, put additional dryers in sen.-ice per 
OPlOl.·\/6450i005 (Instrument Air System). 

R Check VI Dryer 3-way vah."es (inlet and outlet) ne aligned 
correctly by checking that movable white arrows point 
horizontally and to same dryel' chamber. 

1) IF any 3-way vah;e is misaligned, ensure the.2 othel'VI 
dcyerf.> are placed in service, and shutdown affected myer. 

2) For each dt)'er in sen-ice, select "OFF'" at local VI Dfye:c 
control panel (VI header' flow wi1l1-emam unintetrupted). 

3) Ensure \"1 headel' pressute restot'ed to normal, then 
depf-ess yellow left side "RESET" on local VI Dryer 
ReHash Panel (Um will open the putge exhaust ·,ralves). 

4) For each dt)'e£ to be returned to se.('1tice, .select "ON" at 
Ioc.a1 VI Drye.r control panel fo1' one dryer at a time, while 
monitoring VI header presf,ure. 

4. Send opernton to locate any leaks. 

• Flow Diagram - MCFD -l60j 
• MCEE-14 Series 
• Equipment Database 

End Of Responst" 



Anlil.1llilciatoI' Response For PaneIIAD-12 

'1 DRYERS PSI.. 
mOrBLE 

SetpOllilt: Alatm. Condition on Desiccant VI Dryer: 

• Loss of Power 

OP/llA/6100l010 M 
Page 28 O'f 36 

WinOOw: El 

• Red Dryef" Alarm Light Ltt on Dryer Control Panel 
• Yellow Dryer Waming Light lit on Dryer Control Panel 
• I VI-1812 (\'! Dryer Bj'PltSS Vbi) open 

Origin: ·VI Air Dryers Ret'lash Panel 

Probable Cause: • Pladng VI D1)~ in ;;e:rvice, first 24 OOtw.; of operation, may ha.'e II; 
yeno'l~- warning "High Humidity". This warning Vicill also be seetl 

as an alarm 011 VI Air DJ)~;; Reflash Module. Thyer may still be 
started and operated with this warning and a1ann in ;;en.~ice. 

• Loss of power 
• 'VI Dryer Malfunction 
• 'VI Dcyer Pucge EXhaust Outlet Isolation Valves closed 
• 1VI-1812 (VI DP/u B:ypass VIv) opened (85 psig on Ov'1PS-5381) 

Automatic Action: None 

Immediate Action: 1. Send. Operator to' VI Driers Refl.ash Module Panel to detenn:ine 
cause of alarm. 

2. SeiJ.d Opeotor to'\'! Dryer Control Panel and depress "M:ode Fl '" 
pushbutton and view "STATUS" window dlsp1a:ying existing 
al.amts. 

3. IF VI pressure decre.a;;es to 8:5 psig~ lVI·1812 (VI Dryef" Bypass 
Vhi) will open. (Press1l£e Switch OVIPS-5381) 

Supplemelltlll"Y Action: 1. IF red alarm light lit OIl Dryer Control Panel, perform the 
fonowing: 

A. Place standby Dryer in service. 

B. Remove a~g Dryer from sen'lce pee OPlOiAf6450i005 

Anouociator Response for Panel Lill-l:! 
OP,.'1lAI61 00/010 M 
Page 28 of 36 

NOmeDClatm:e: VI DRYERS P~. 
TROrBLE 

Window: El 

S~tpOiDt: A1ann Condition Oil Desiccant \'1 Dlyer: 

• Loss of Power 
• Red Dryer Alarm Light Lit on Dryer Control Pane1 
• Yellow Dryer Warning Light lit on Dr:Y'er Control Panel 
• IVI-1812 (\rI Dryer B~fPass Vh') open 

Origin: \,1 Air Dryers Reflash Panel 

Probable ralne: • Placing VI Dryw in &etvice, first 24 hours of operation, may have a 
yenO'i~' warning "High Humidity". Ihis warning will also be seen 
as an alarm 011 VI Air Dryers Retlash Module. Dryer may still be 
started and operated with this waming and alarm in .!.e1Vice. 

• Loss of power 
• VI Dryer Mal:function 
• VI Dryer Pw-ge Exhaust Outlet Isolation Valves closed 
• IVI-18 i 2 (VI Dp,rer BWass VIv) opened (85 psig 00. OVIPS-538I) 

Automadc Action: None 

Iuunediafe Action: 1. Send Oper-ator to VI Dryers Reflash Module Panel to detennine 
cau(;e of alarm. 

2. Send Operator to \'1 Dly'er Control Panel and dqlre~s ''},·lode Fl M 

pushbutton and view "STATUS" window displaying existing 
alanns. 

3. IF VI pressure decre./l!.;es to 85 psig, 1\'1-1812 {VI Thyer Bypass 
Vlv) will~. (Pressure Switch OVIPS-5381) 

Supplemeatary Action: 1. IF red alarm light lit 011 Dly'!!r Control Panel, perform the 
foUowing: 

A. Place~tandby Dty-e£ in service. 

B. Remove alanning Dryer from service per OPlOiAf6450/005 



Ano.unclator Re!Sp<)Rse For P3l1eI LID-12 

VIIVS LO-LO PRESS 

Sectpoint: 82 psig decreasing 

OPlIlAi6100l010 M 
Page 21 ef 36 

Window: Dl 

Origjn: Pce;;;su:re switch OVIPS-6440 on outlet of VI Dryers 

Probable Cause: • Header rnpmre 
• 1lI ])cyee Hi DP 

Autom.atic Action: G and H VI CompreMiOfS ha'ile Auto. Started and are supplying the 
vlheader. 

Immediate Action: 1. Go to AP/l or 2lAl5500/022 (Loss of VI) . 

2. Send Opeu:toc to check G and H ""I Compre~sors have Auto. 
Started and Me supplying the VI be<lde:L 

Supplementary Action: L Send operator to check all compressors ace ihU)' loaded. 

2. IF G and H VI CompcessOfs did NOT Auto Start, perfonn an 
Eme1"gency Manual Start of each pee OPiOlAl6450l00S (fustrum.ent 
.!\ic System). 

3. Send operator to VI Dryer Local Pan.e1(i) to detennme uHi. DP 
exist);. 

4. IF Hi DF exists, place additional DryeB in sen.'ice pee 
OPlOIAJ6450f005 (lruJtrument Air S·ystem). 

5. Send opentors to locate rupmre. 

6. Go to lAD-12, Cl ("''INS 1.0 Pce;;;;;J Supplementary Actions. 

ReferencH: • Flow Diagram - ~·ICFD -1605 
• MCEE-24 Series 

End Of Respons.e 

IJnit 1 
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Annunciator Response 1"01' Panel LID-12 

OPiliAi6100/010 M 

Page 21 of 36 

Nomenclature: VIlVS LO-LO PRESS Window: Dl 

Setpoint: 82 psig decreasing 

Origill: Pressure switch OVIPS-6440 on outlet of VI Dryers 

Probable Cauo;e: • Header rnpmre 
• VI Dryer Hi DP 

_~ut(nnaric ActiGn: G and H VI Compressors have Auto Started and are supplying the 
VI header. 

Im.mediate Actton: L Go to AP/l or 2/.A.l5500/022 (Lo'> .. of VI). 

2. Send Operator to check G and H VI Compre'>sOl"S have Auto 
Started and are supplying the VI header. 

3. Send Ope9;tor to e.tlS1.l1e 1 VI-1S12 (VI Dryer B y"pa~ Vb;) op€:ned. 

Supplementary Action: 1.. Send operatof to check:: all compressor:; are fnny loaded. 

l' IF G and H VI Compce';;son did ~OT Auto Start, perfbmt an 
EOlef"gency ~·Ia.1lual Start of each per OPiO/Ai6450i005 (lns1rument 
.!\if System). 

3. Send operator to VI Dryer Local Pan.e1(.,,) to determme uHi. DF 
exist)).. 

4. IF Hi DP exi"ts, place- additional Dryers in sef'irice per 
OP!'O/A/6450/o05 (Instrument Air S·ystem). 

5. Send o-perntors to locate mpt1:Jfe. 

6. Go to lAD-D, Cl (V1IVS Lo Pres;:;) SllPPlementMY Actions. 

References: • Flow Diagram - 1'.-KFD -1605 
• MCEE-24 Series 

E cd Of Response 

{Joit 1 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 28 B 

. QuestionBank # KA system KA_number 
1828 SYS103 A4.03 

.A desc 
Ability to manually operate and/or monitor in the control room: (CPR: 41.7/45.5 to 45.8)OESP slave relays ................................................ . 

Given the following conditions on Unit 1: 

• A Steam Break has occurred inside Containment 
• Containment pressure is 3.5 PSIG and decreasing 

Which ONE (1) of the following describes the MINIMUM action(s) required to allow 
restoration of Component Cooling Water to the NC pumps? 

A. Reset Phase A ONLY 

B. Reset Phase B ONLY 

C. Reset Phase A AND Phase B 

D. Reduce Containment pressure below 3.0 PSIG AND reset Phase AAND 
Phase B 
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QuestionBank # KA system KA number 
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.A desc 
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Thursday, October 15,2009 Page 55 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 28 B 

General Discussion 
KC to the NC pump motor coolers isolates on a Phase B signal. The Phase B can be reset with the signal still present. When the Phase B reset 
pushbuttons are depressed, control of valves that close on a Phase B signal is regained. 

This KA is matched because the applicant must understand the operation of Containment Isolation Phase B valves (operated by ESF slave 
relays) and how control is regained for those valves after a Phase B actuation to correctly answer the question. 

Answer A Discussion 
Incorrect. Plausible if the applicant does not understand that until the Phase B is reset they do not have control over the valves which were 
operated by the Phase B signal. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 

Incorrect. Plausible because frequently SI, Phase A and Phase B signals are reset simultaneously during the performance of Emergency 
Procedures. 

Answer D Discussion 
Incorrect. It is plausible to assume that since a Phase B signal occurs at 3.0 PSIG that Containment pressure must be reduced to less than 3.0 
PSIG to be able to reset Phase B. However, it may be reset at any time. 

Job Level Cognitive Level QuestionType Question Source 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Memory 

QuestionBank # KA system 
1828 SYS103 

KA desc 

BANK MNS Exam Bank Question ECCISEN04 

Development References Student References Provided 
OP-MC-ECC-ISE Objective 13 page 31 

KA number 
A4.03 

Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)OESF slave relays ................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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General Discussion 
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Job Level Cognitive Level QuestionType Question Source 
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~ Developed Development References Student References Provided 
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OP-MC-ECC-ISE Objective 13 page 31 

~ OPS Approved 

D NRC Approved 
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Question 28 References: 

Objective # 13 

Phase "8" Containment Isolation is actuated by: 

Hi Hi Containment Pressure > 3.0 psig on 2/4 channels 

Manually 1/2 pushbuttons 

Phase 8 actuation secures Component Cooling Water (KC) to the Reactor Coolant 
pumps, Nuclear SeNice Water (RN) to the Reactor Coolant Pump Motor Coolers, 
Containment Ventilation Cooling Water (RV) and Instrument Air (VI) to the containment. 

Phase "8" can be reset with signal still present, once resets are pushed, we regain 
control of valves that close on the Phase "8" signal. 
Containment Ventilation Isolation (SHl is initiated by any of the following: 

• Safety Injection (S5) 

• Manual Phase "A" (St) 

• Manual NS/Phase "8" 

• Trip 2 alarm on EMF-38, 39, or 40 
Containment Ventilation Isolation (SH) signal secures va and VP. 

To "Reset" Containment Ventilation Isolation following a Safety Injection, Manual Phase 
"A", or Manual Phase "8", the Containment Ventilation (SH) "Reset" Pushbuttons must 
be depressed (can reset without resetting the initiating signal). 

To "Reset" Containment Ventilation following an EMF 38, 39,40 Trip II, the EMF must 
be reset, then the Containment Ventilation "Reset Pushbuttons must be depressed. 

NOTE: Resetting the SH signal will allow manual control of VQ valves. VQ valves 
do not have an auto function. 

Annulus Ventilation System (VE) start maintains negative pressure in annulus. It 
is actuated automatically by a Hi Hi Containment pressure signal or manually by 
either depressing Manual "NS/Phase 8" Pushbutton or placing VE (Annulus 
Ventilation) to "ON". 
To reset the start signal we must reset the Phase "B" isolation, then, place VE (Annulus 
Ventilation) fan switch to "Reset" and place back in "auto". 

H2 Skimmer and Air Return Fan (VX) starts on a Hi Hi Containment Pressure (Sp) 
with CPCS or Manually by NS/Phase 8 pushbutton and CPCS after a 10 minute 
time delay. 
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MNS Exam Bank Question ECCISEN04: 

ECCISEN04 

1 Pt Given the following conditions: 

Answer 599 

1) Containment pressure is 3.8 psig 

2) Phase B containment isolation has occurred 

What are the minimum steps required to restore Component Cooling water 
to containment? 

A. Restore KC to operation immediately 

B. Reset Phase B, restore KC to operation 

C. Reset SI, reset Phase B, restore KC to operation 

D. Reduce containment pressure below 3.5 psig, reset Phase B, restore 
KC to operation 

Answer B 

MISCINFO: RO&SRO 

SOURCE: BCH 

REFERENCES: OP-MC-ECC-ISE page 29 

LESSON: OP-MC-ECC-ISE TASK: 

OBJECTIVE: l.N.2 TIME: 

K/ A: 022000K403 (3.6*/4.0*) DATE: 11/29/95 
( 
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Answer 599 

1) Containment pressure is 3.8 psig 

2) Phase B containment isolation has occurred 

What are the minimum steps required to restore Component Cooling water 

to containment? 

A. Restore KC to operation immediately 

B. Reset Phase B, restore KC to operation 

C. Reset SI, reset Phase B, restore KC to operation 

D. Reduce containment pressure below 3.5 psig, reset Phase B, restore 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 29 

QuestionBank # KA system KA number 
1829 SYS002 K3.03 

.~ desc 
Knowledge of the effect that a loss or malfunction of the RCS will have on the following: (CFR: 41.7)DContainrnent 

The following conditions exist on Unit 1 : 

• Unit 1 is at 100% RTP with a small NC system leak in Containment 
• Containment pressure is 0.28 PSIG and slowly increasing 
• The BOP places all VL fans in High Speed 

Which ONE (1) of the following correctly describes the impact of this action on the 
following Containment parameters? 

A. Containment Pressure AND Temperature will DECREASE. 

B. NO IMPACT on either Containment Temperature OR Pressure. 

C. NO IMPACT on Containment Temperature. Containment pressure will 
DECREASE. 

D. NO IMPACT on Containment Pressure. Containment Temperature and will 
DECREASE. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 29 A 

General Discussion 
The student must recognize that high speed effects more than just the air flow for the ABU. The student must determine what the higher air flow 
will impact. 

The KA is matched because under the conditions where a small NC system leak has occurred in containment, the applicant must determine the 
effect on containment conditions when additional ventilation flow is provided to containment. 

Answer A Discussion 

ICORRECT 

Answer B Discussion 
Incorrect. If the student does not understand the relationship of temperature and pressure to increased cooling from the VL units. 

Answer C Discussion 

Incorrect. If the student does not understand the relationship oftemperature and pressure or the methodology of dehumidification he will assume 
only the pressure goes down. 

Answer D Discussion 
Incorrect. If the student does not understand the relationship of temperature and pressure or the methodology of dehumidification he will assume 

. only the temperature goes down. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 CNS NRC Q55 (Bank 661) 

~ Developed Development References Student References Provided 

~ OPT Approved 

OPS Approved 

D NRC Approved 

OP-MC-CNT-VULpages 11,15, and 17 

QuestionBank # IKA system IKA number I 
18291SYS002 IK3.03 I 

KA desc 
Knowledge of the effect that a loss or malfunction of the RCS will have on the following: (CFR: 41.7)DContainment 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 29 References: 

From Lesson Plan OP-MC-CNT -VUL page 11: 

1.0 INTRODUCTION 

1.1. Purpose 

Objective #1 

The purpose of the Upper Containment Ventilation System (VU) is to provide 
cooling to the upper compartment of Containment during normal operation and 
shutdown. This system performs no safety-related functions, but is regulatory-required 
per Technical Specification surveillance requirements. 

The purpose of the Lower Containment Ventilation System (VL) is to provide 
cooling to the lower compartment of Containment during normal operation and 
shutdown. This system performs no safety-related functions, but is regulatory-required 
per Technical Specification surveillance requirements. 

The purpose of the Control Rod Drive Ventilation System (VR) is to provide 
cooling to the control rod drive mechanism shroud during normal plant 
operation. This system performs no safety-related functions and is not regulatory­
required. 

The purpose of the Incore Instrumentation Ventilation System (VT) is to maintain 
the incore instrumentation room during normal operation and shutdown to within 
the design temperature range for operation of equipment and for personnel 
access for inspection, maintenance and testing as required. This system performs 
no safety-related functions and is not regulatory-required. 

1.2. General Description 

The Containment Ventilation systems control the pressure and temperature of the air 
mass inside Containment. These parameters, defining the initial Containment 
conditions, serve as inputs into various accident analyses that determine peak 
Containment pressure and temperature. 

The VL, VR, VT, and VU systems are sub-systems of the Containment Ventilation 
System and are designed to maintain the temperature of the air within the lower 
Containment Compartment, Control Rod Drive Mechanism Shroud Area, Incore 
Instrumentation Room, and Upper Containment Compartment, respectively. 
Temperature limits were established based on acceptable limits for operation of 
equipment and for personnel access for inspection, maintenance, and testing as 
required. 

( 
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From Lesson Plan OP-MC-CNT -VUL page 15: 

These units are shunt-tripped from the essential power system upon receipt of an Ss 
signal. Once the shunt trip occurs, the fan's HVAC panel "ON - OFF" indication and 
control power is lost. The motors are overload protected. 

The purpose of the upper containment return air fans is to remove air from the dome 
area of the Containment to prevent stratification. The fans draw the air from the dome 
and discharge near the suction of an associated upper containment ventilation unit. 
There are four (4) fans associated with this purpose, two are normally operating. Each 
fan is interlocked with a corresponding upper containment ventilation unit so that the 
fans operate in conjunction with their associated upper containment ventilation unit. 
These are driven by 1 HP, 3 phase, non-nuclear safety related motors and perform no 
emergency functions. The motors are overload protected. 

Objective #8 

Each Return Air Fan is provided with a selector switch ("AUTO-START-STOP" 
pushbutton) on the HVAC panel. Each may be manually started or placed in the 
auto mode. If in auto, the return air fan will start when its corresponding air 
handling unit is started. Status indication is provided on the HVAC panel. 
The normal power supply for these units is a 600VAC Essential Motor Control Center. 
Following a Blackout, all units will be sequenced on regardless of switch position. 
Under these conditions, these fans can not be stopped until the sequencer is reset. 
These units are shunt-tripped from the essential power system upon receipt of an Ss 
signal and the "ON-OFF" indication on the HVAC panel is lost. 

1.3. Lower Containment Ventilation System (VL) 

The VL system is regulatory-required per Technical Specification surveillance 
requirements and performs no safety-related functions. The VL system is designed to 
maintain a maximum temperature (120°F) inside the lower Containment ,compartment 
during normal operation and a minimum temperature (60°F) during shutdown. 
Per Tech Spec 3.6.5, the average air temperature for Lower Containment shall be > 
100°F and ~ 120°F in Modes 1 - 4. 

NOTES: 

1. The minimum containment average air temperature in MODES 2, 3 and 4 may be reduced to 
60°F. 

2. Containment lower compartment temperature may be between 120°F and 125°F for up to 90 
cumulative days per calendar year provided lower compartment temperature average over the 
previous 365 days is less than 120°F. Within this 90 cumulative day period, lower compartment 
temperature may be between 125°F and 135°F for 72 cumulative hours. 

This temperature range was determined by incorporating the following temperature 
limits: (1) the lower Containment compartment temperature assumed in the 

( 

( 

From Lesson Plan OP-MC-CNT -VUL page 15: 
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Containment accident analyses, (2) the equipment qualification temperatures, and (3) 
temperature requirements for personnel access. 

From Lesson Plan OP-MC-CNT-VUL page 17: 

The Lower Containment Weighted Average Temperature (LCWAT) is used by the 
operator to determine optimum VURV/RN operations. The LCWAT program calculates 
the LCWAT using only the operating VL units inputs (temperatures associated with idle 
fans are not used). 

NOTE: In normal operation 4 VL AHU's operating in low speed is the preferred VL 
configuration. 

It is desirable for the VL system to operate during events such as a small isolable 
LOCA, small main steam break inside Containment, blackout and LOOP to avoid a rise 
in Containment pressure such that Containment Spray is unnecessarily actuated. 
Provisions in the design were made such that selected equipment from this system is 
capable of receiving safety-related 1 E power. 
The VL system consists of four (4) recirculating ventilation units and their associated 
cooling coils, fans, and associated ductwork. This equipment is located in the annular 
concrete chambers around the periphery of the lower Containment compartment (Fan 
Rooms). The temperature in the annulus between the reactor vessel and the primary 
shield may exceed the maximum average temperature of lower Containment (This 
temperature may be allowed to reach 135°F without detrimental effects to the installed 
instrumentation.) 

Objective #8 I 
Each VL AHU has an "OFF-LOW-HIGH" selector switch on the HVAC panel. The 
VL fan motors are overload protected and status indication is provided on the 
HVAC panel. Annunciators are provided to indicate mixed speed operation, 
transfer to emergency power, high speed start and high vibration. Bearing 
temperatures are monitored by the OAC. The 2A, 2B & 2C VL fan motors are a 
different design motor which is designed to operate at a higher temperature than 
the others on Unit 1 & 2. Therefore, these same VL fan motors have higher 
bearing temperature alarm setpoints on the OAC (see MM-10562). Discharge 
check damper position is provided on the HVAC panel. Each VL AHU has a 
suction damper control switch ("AUTO-OPEN-CLOSE" pushbutton) on the HVAC 
panel. Each VL ventilation unit fan has two-speed capability. At high speed the 
associated fan operates at 1800 rpm and at low speed the fan operates at 900 rpm. 

I Objective #2 I 
The cooling water supply is from the Containment Ventilation Cooling Water (RV) 
system. Nuclear Service Water (RN) through the RV System is the preferred 
source of cooling water in Modes 1 through 5. In Mode 6 or No Mode, cooling 
water is not required. Cooling water flow is maintained to the VL ventilation units until 
the "Phase 8" signal is received. Since the cooling water for the VL ventilation units is 
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capable of receiving safety-related 1 E power. 

The VL system consists of four (4) recirculating ventilation units and their associated 
cooling coils, fans, and associated ductwork. This equipment is located in the annular 
concrete chambers around the periphery of the lower Containment compartment (Fan 
Rooms). The temperature in the annulus between the reactor vessel and the primary 
shield may exceed the maximum average temperature of lower Containment (This 
temperature may be allowed to reach 135°F without detrimental effects to the installed 
instrumentation. ) 

Objective #8 

Each VL AHU has an "OFF-LOW-HIGH" selector switch on the HVAC panel. The 
VL fan motors are overload protected and status indication is provided on the 
HVAC panel. Annunciators are provided to indicate mixed speed operation, 
transfer to emergency power, high speed start and high vibration. Bearing 
temperatures are monitored by the OAC. The 2A, 2B & 2C VL fan motors are a 
different design motor which is designed to operate at a higher temperature than 
the others on Unit 1 & 2. Therefore, these same VL fan motors have higher 
bearing temperature alarm setpoints on the OAC (see MM-10562). Discharge 
check damper position is provided on the HVAC panel. Each VL AHU has a 
suction damper control switch ("AUTO-OPEN-CLOSE" pushbutton) on the HVAC 
panel. Each VL ventilation unit fan has two-speed capability. At high speed the 
associated fan operates at 1800 rpm and at low speed the fan operates at 900 rpm. 

I Objective #2 I 
The cooling water supply is from the Containment Ventilation Cooling Water (RV) 
system. Nuclear Service Water (RN) through the RV System is the preferred 
source of cooling water in Modes 1 through 5. In Mode 6 or No Mode, cooling 
water is not required. Cooling water flow is maintained to the VL ventilation units until 
the "Phase B" signal is received. Since the cooling water for the VL ventilation units is 



raw water, fouling of these tubes is a problem. As the fouling of the heat transfer area 
increases, the efficiency of the cooling coil is decreased, thus increasing the 
temperature of lower Containment. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Examination QUESTION 55 

QuestionBank # IKA system lKA number I 
661 I N/A II 

KA desc J 

Unit 1 is at 100% Power with a small NC leak in containment. Containment pressure 
is 0.28 PSIG and slowly increasing. The CRS asks you to place all Lower 
Containment Ventilation Fans in "High Speed". 

Which one of the following correctly describes the impact of this action on 
containment parameters? 

A. No impact on containment pressure or temperature. Containment Humidity 
will decrease. 

B. No impact on containment pressure or humidity. Containment temperature 
will decrease. 

C. No impact on containment pressure. Containment humidity and temperature 
will decrease. 

D. Containment pressure, temperature and humidity will decrease. 

Monday, October 12, 2009 Page 109 of 150 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Examination QUESTION 55 

QuestionBank # IKA system IKA number I 
661 I N/A I I 

KA desc 

Unit 1 is at 100% Power with a small NC leak in containment. Containment pressure 
is 0.28 PSIG and slowly increasing. The CRS asks you to place all Lower 
Containment Ventilation Fans in "High Speed". 

Which one of the following correctly describes the impact of this action on 
containment parameters? 

A. No impact on containment pressure or temperature. Containment Humidity 
will decrease. 

B. No impact on containment pressure or humidity. Containment temperature 
will decrease. 

C. No impact on containment pressure. Containment humidity and temperature 
will decrease. 

D. Containment pressure, temperature and humidity will decrease. 
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FOR REVIEW ONLY 
2006 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 55 D 

The student must recognize that "high speed" effects more than just the air flow for the AHU. A cooling water bypass valve or "full flow" valve 
is installed in parallel with the normal cooling water flow control valve. This valve will automatically open when the LCVU is selected to lllGH 
speed. The student must determine what the higher air flow with more cooling flow will impact. 

Answer A Discussion 
Ifthe student does not understand the full flow valve operation then he will assume more air flow but the same cooling water flow. This would 
have an effect on humidity 

Answer B Discussion 
If the student does not understand the relationship oftemperatnre and pressure or the methodology of dehumidification he will assume 
temperature goes down. 

Answer C Discussion 
The student must determine what the higher air flow with more cooling flow will impact. If the student does not understand the relationship of 
temperature and pressure, he will assume the temperature and humidity will decrease. 

Answer D Discussion 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Comprehension BANK 

Development References 
References: 
1. TS 3.6.4 and Bases 
2. VVLesson 

QuestionBank # KA system KA number 
661 N/A 

Question Source 

Student References Provided 

401-9 Comments: 401-9 Comments RESPONSE 
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temperature goes down. 

Answer C Discussion 

The student must determine what the higher air flow with more cooling flow will impact. If the student does not understand the relationship of 
temperature and pressure, he will assume the temperature and humidity will decrease. 
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( ~ NRC Approved 

QuestionBank # KA system KA number 
661 N/A 

IKA desc 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 30 B 

QuestionBank # KA_system KA number 
1830 SYS014 AI. 02 

~ desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RPIS controls, 
including: (CFR: 41.5/ 45.5) D Control rod position indication on control room panels ............... . 

Given the following plant conditions: 

• Reactor Startup in progress 

IMMEDIATELY after the Control Board Annunciator 1AD-2 D9 (RPI at Bottom Rod 
Drop) extinguishes, the Digital Rod Position Indication (DRPI) displays will indicate 
which ONE (1) of the following? 

A. All Shutdown Bank rods >6 steps. 

B. All Shutdown Bank rods withdrawn and Control Bank 'A' rods >6 steps. 

C. All Shutdown Bank rods and Control Bank 'A' rods fully withdrawn. 

D. All Shutdown Bank rods withdrawn and ALL Control Bank rods >6 steps. 

Thursday, October 15, 2009 Page 59 of 151 
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2009 RO NRC Retake Examination QUESTION 30 B 

QuestionBank # KA system KA number 
1830 SYS014 Al.02 

.>.A desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RPIS controls, 
including: (CFR: 41.5 I 45.5)DControl rod position indication on control room panels ............... . 

Given the following plant conditions: 

• Reactor Startup in progress 

IMMEDIATELY after the Control Board Annunciator 1AD-2 09 (RPI at Bottom Rod 
Drop) extinguishes, the Digital Rod Position Indication (DRPI) displays will indicate 
which ONE (1) of the following? 

A. All Shutdown Bank rods >6 steps. 

B. All Shutdown Bank rods withdrawn and Control Bank 'A' rods >6 steps. 

C. All Shutdown Bank rods and Control Bank 'A' rods fully withdrawn. 

D. All Shutdown Bank rods withdrawn and ALL Control Bank rods >6 steps. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 30 B 

General Discussion 
The "RPI at Bottom Rod Drop" clears when all Shutdown Bank rods are withdrawn and Control Bank 'A' rods are >6 steps. 

Difficult KIA match as there are no controls associated with the DRPI system to operate which could cause a change in parameters or prevent 
exceeding design limits. The closest KIA match possible is related to the DRPI indications in the Control Room as the system is operated. The 
"RPI at Bottom Rod Drop" annunciator was chosen since when it clears the indication for a rod being dropped is now enabled. Additionally, 
once the rod drop alarm is enabled, if a rod remains on the bottom as the other rods in that bank are withdrawn (>6 steps) the annunciator would 
alarm to alert the operator and potentially prevent exceeding design limits on the fuel (i.e. peaking factors). 

Answer A Discussion 
Incorrect. Plausible because >6 steps is the correct setpoint for the alarm to clear. 

Answer B Discussion 
[CORRECT. 

Answer C Discussion 
Incorrect. Plausible because the Shutdown Banks being withdrawn is correct and clearing the alarm is associated with withdrawal of Control 
Bank 'A'. However, it is >6 steps withdrawn and not fully withdrawn. 

Answer D Discussion 
Incorrect. Plausible because the Shutdown Banks being withdrawn is correct and the setpoint (>6 steps) is correct. However, it is the first bank 
(Control Bank 'A') and not all Control Banks being withdrawn >6 steps that clears the alarm. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK MNS Exam Bank Question ICEDA022 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-IC-EDA Objectives 7 & 9 page 33 

QuestionBank # IKA system IKA number I 
1830lSYS014 IAl.02 I 

KA desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RPIS controls, 
including: (CFR: 4l.5 / 45.5)0 Control rod position indication on control room panels ............... . 

401-9 Comments: 401-9 Comments RESPONSE 
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General Discussion 
The "RPI at Bottom Rod Drop" clears when all Shutdown Bank rods are withdrawn and Control Bank 'A' rods are >6 steps. 

Difficult KIA match as there are no controls associated with the DRPI system to operate which could cause a change in parameters or prevent 
exceeding design limits. The closest KIA match possible is related to the DRPI indications in the Control Room as the system is operated. The 
"RPI at Bottom Rod Drop" annunciator was chosen since when it clears the indication for a rod being dropped is now enabled. Additionally, 
once the rod drop alarm is enabled, if a rod remains on the bottom as the other rods in that bank are withdrawn (>6 steps) the annunciator would 
alarm to alert the operator and potentially prevent exceeding design limits on the fuel (i.e. peaking factors). 

Answer A Discussion 
Incorrect. Plausible because >6 steps is the correct setpoint for the alarm to clear. 

Answer B Discussion 
[CORRECT. 

Answer C Discussion 

Incorrect. Plausible because the Shutdown Banks being withdrawn is correct and clearing the alarm is associated with withdrawal of Control 
Bank 'A'. However, it is >6 steps withdrawn and not fully withdrawn. 

Answer D Discussion 
Incorrect. Plausible because the Shutdown Banks being withdrawn is correct and the setpoint (>6 steps) is correct. However, it is the first bank 
(Control Bank 'A') and not all Control Banks being withdrawn >6 steps that clears the alarm. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory BANK MNS Exam Bank Question ICEDA022 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-IC-EDA Objectives 7 & 9 page 33 

QuestionBank # IKA system IKA number I 
1830lSYS014 IA1.02 I 

KA desc 
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated with operating the RPIS controls, 
including: (CFR: 41.5/45.5)0 Control rod position indication on control room panels ............... . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 30 References: 

Annunciator :&.sponse For Pan.IIAD-2 
OPfl!AJ6100l010 C 
Page 360f 54 

RPI AT BOTTOM: ROD 
DROP 

Setpoi:JI.t: One or more fun length rods are at position "0" 

Window: D9 

NOTE: WBEN all Shutdown Baok Rods are full out and Control Baok 
A rods are offbottom., the abr.m will clear. 

Origin: Rod Bottom. Bistable 

Probable Cause: • Urgait Faiiure in Rod Position Indi:cation System 
• Failure in Rod Control System causing one or more full length 

rods rodeop 

Automatic Action: L 'U" light lit for affected rod(s). 

2. With rods in automatic, controlling group win step out to maintain 
T Il\1g with T mf. 

lm.JD.~iat. Action: Go to APl1fAJ5500/014 (Rod Control MaJ.fiml:tion). 

Suppll'.l'ntary Action: 1. IF desired to b2ve Engineering evalnation as to cause for alarm, 
fReze the Transient Monitor. 

2. Re.ferto Tech Specs. 

!teference>: • Tech Specs 
• Westinghouse Digital Rod Position Indication System 
• MCM-1399-95-192 
• Westinghoo.se Rod Control System 
• NSM MG-12126 

Unit 1 

( 

Question 30 References: 

Annunciator Response For PanellAD-2 
OPil/A/6100iOlO C 
Page 36 of 54 

Nomenclature: RPI AT BOTTOM ROD 
DROP 

Window: D9 

Setpowt: One oc more fu111en.gth rods are at position "0" 

1"0 IT: W1ffN all Shutdown Bank: Rods are full out and COIltrol Bank 
A rods are off bottom, the alann will cleaL 

Origin: Rod Bottom Bistable 

Pl"l}bable- (:anse: • Urgent Failure in Rod Position Indic:atiOll Sj'!>tem 
• Failure in Rod Control System causing one or more full length 

rods to drop 

Automatic Action: I. 'IRE" light lit for affected rod(s). 

2. \\lith rods in. automatic, controlling group will step out to maintain. 
T "''g with T ref-

Immediate- Action: Go to APll/.A/5500l0!4 (Rod Control Malfunction). 

Supplemental·}· Action: I. IF desired to have Engineering evaluation as to cause for aJann. 
freeze the Transient Monitor. 

2. Refer to Tech Specs. 

Refel'ence~: • Tech Specs 
• Westinghouse Digital Rod Position Indication System 
• MCM-1399'-9'5-192 
• Westinghouse Rod ControJ System 
• NS~'I MG-12126 

End of Response 

Unit 1 



3.2.2 Control Room Annunciators 

RPI Urgent Failure 

Indicates that at least one rod has invalid data for both A and B trains, or that there is a 'Rod 
Deviation'. This alarm output has full reflash capability, i.e. if any rod is in an urgent alarming 
condition and another rod has a problem, the alarm output to the annunciator will go 
momentarily "normal" then back to "alarm", causing the plant annunciator to go into a flashing 
alarm condition. Note: this annunciator comes in when and only when the DRPI Display 
"Urgent Alarm" comes in. 

RPI Non-Urgent Failure 

Indicates that at least one rod is in half-accuracy (either A or B data is invalid), or a logic error is 
detected (one rod has gray codes that don't agree, they must be either equal or A can be 1 
more than B). This alarm output has full reflash capability. 

RPI At Bottom Rod Drop 

Objective #7,9 

NOTE: On a reactor startup, starting with all rods on the bottom (control and shutdown) 
the alarm will be in. The alarm will not clear while withdrawing Shutdown 
Banks. The alarm will clear when all Control Bank A rods' are 6 steps 
withdrawn. After that, any Shutdown or Control Bank A rod dropping would 
bring in the alarm. Control Banks B, C, and 0 function the same way as Control 
Bank A (Le., a rod dropping in Bank B (C and D) would not activate the alarm 
until after that bank has been sequenced out 6 steps). Any control bank rod 
left in as its' bank is withdrawn will also cause the alarm to come in (for Control 
Bank 'A', alarm would remain in). 

This annunciator alarms when the best calculated position for that rod is "0". Note this includes 
scenarios where there is a Data A and a Data B failure on a rod, since it's calculated position 
defaults to "0" even though the rod has not dropped. 

RPI At Bottom> 1 Rod Dropped 

Same as the above 'RPI At Bottom Drop', except for two or more rods. 

3.2.3 "Rod Position Deviation" Computer Alarm 

The computer compares Bank Demand to Individual Rod Position. If any deviates 
greater than 12 steps the computer will alarm. This alarm is the "Rod Position Deviation 
Monitor". 

NOTE: This is stated in the surveillance requirements of Tech Spec 3.1.3.2 

3.2.4 OAC "RODS" 

This program provides step counter and Data 'A' and Data 'B' Grey codes. 

( 
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This annunciator alarms when the best calculated position for that rod is "0". Note this includes 
scenarios where there is a Data A and a Data B failure on a rod, since it's calculated position 
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MNS Exam Bank Question ICEDA022: 

ICEDA022 

1 Pt Given the following plant conditions: 

Answer 2449 

• Unit 1 in Mode 3 of operation. 

• Reactor Startup in progress; withdrawing the Shutdown Banks at this 
time. 

Which ONE (1) of the following explains when the Control Board 
Annunciator "RPI at Bottom Rod Drop" will clear (light will go off)? 

A. After all Shutdown Banks are withdrawn> 6 steps. 

B. After all Shutdown Banks are fully withdrawn (assuming proper rod 
withdrawal sequence). 

C. After all Shutdown Banks are withdrawn and Control Bank A rods 
indicate 6 steps off the bottom. 

D. After all Shutdown Banks and Control Bank A rods are fully withdrawn 
(assuming proper rod withdrawal sequence and bank overlap). 

C 

IC-EDA, section 3.2.2. 

Objective 9 

( 
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B. After all Shutdown Banks are fully withdrawn (assuming proper rod 
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Objective 9 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 31 c 

QuestionBank # KA system KA_number 
1831 SYSOl7 K6.01 

...A. desc 
Knowledge ofthe effect of a loss or malfunction of the following ITM system components: (CFR: 41. 7 / 45.7) D Sensors and detectors 

Given the following conditions on Unit 1 : 

• Unit is operating at 100% RTP 
• It is discovered that ONLY three (3) Gore Exit Thermocouples (GETs) are 

OPERABLE in core Quadrant 2 

Which ONE (1) of the following describes the status of GETs in Quadrant 2 and the 
requirements of Tech Spec 3.3.3 (PAM Instrumentation) if any, based on these 
conditions? 

REFERENCE PROVIDED 

A. Both channels of GETs are OPERABLE. No further actions required. 

B. Both channels of GETs are INOPERABLE. Restore one channel to 
OPERABLE within 7 days. 

G. One channel of GETs is INOPERABLE. Restore required channel to 
OPERABLE within 30 days. 

D. One channel of GETs in INOPERABLE. Initiate the actions ofT.S. 5.6.7 
immediately. 

Thursday, October 15, 2009 Page 61 of 151 
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2009 RO NRC Retake Examination QUESTION 31 c 

QuestionBank # KA system KA number 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE c 2009 RO NRC Retake Examination QUESTION 31 

General Discussion 
Tech Spec 3.3.3, PAM Instrumentation requires channels per core quadrant be operable in MODES 1, 2, and 3 with two operable detectors per 
channel. 

The KA is matched because the applicant must take a given set of conditions and apply technical specifications to determine the operability of 
the system and the required actions. In doing so, the applicant must demonstrate that they know the difference between an operable detector and 
an operable channel. 

Answer A Discussion 
Incorrect. Plausible if the applicant does not read the note associated with operable channels and does not realize that there is a difference 
between operable detectors and operable channels. 

Answer B Discussion 
Incorrect. Plausible if the applicant does not understand that with 3 detectors operable, there has to be one operable channel. The action is 
correct. 

Answer C Discussion 

Incorrect. Plausible because one channel is inoperable. However, the is no information to imply that the LCO time has been exceeded. 

Answer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType Question Source 

RO Comprehension NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-IC-ICM Objective 19 
Tech Spec 3.3.3, PAM Instrumentation 

Copy ofTS 3.3.3 (Q3l) 

QuestionBank # IKA system IKA number I 
18311SYS017 IK6.01 I 

KA desc 
Knowledge of the effect ofa loss or malfunction ofthe following ITM system components: (CFR: 41.71 45.7)0 Sensors and detectors 

401-9 Comments: 
017K60l 
I do not see where "A" is plausible given the circumstances. 
Replace "A" or prove plausibility. 
RF A 10/08/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
The distracter analysis is fine as written, should be able to 
convince Ron that this one is plausible. No Changes, will 
discuss during review. 
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General Discussion 
Tech Spec 3.3.3, PAM Instrumentation requires channels per core quadrant be operable in MODES 1,2, and 3 with two operable detectors per 
channel. 

The KA is matched because the applicant must take a given set of conditions and apply technical specifications to determine the operability of 
the system and the required actions. In doing so, the applicant must demonstrate that they know the difference between an operable detector and 
an operable channel. 

Answer A Discussion 
Incorrect. Plausible if the applicant does not read the note associated with operable channels and does not realize that there is a difference 
between operable detectors and operable channels. 

Answer B Discussion 
Incorrect. Plausible if the applicant does not understand that with 3 detectors operable, there has to be one operable channel. The action is 
correct. 

Answer C Discussion 

Incorrect. Plausible because one channel is inoperable. However, the is no information to imply that the LCO time has been exceeded. 

Answer D Discussion 

ICORRECT. 

Job Level Cognitive Level QuestionType Question Source 

RO Comprehension NEW 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-IC-ICM Objective 19 
Tech Spec 3.3.3, PAM Instrumentation 

Copy ofTS 3.3.3 (Q31) 

QuestionBank # IKA system IKA number I 
18311SYS017 IK6.01 I 

KA desc 
Knowledge of the effect of a loss or malfunction of the following ITM system components: (CFR: 41.7/45.7)0 Sensors and detectors 

401-9 Comments: 
017K601 
I do not see where "A" is plausible given the circumstances. 
Replace "A" or prove plausibility. 
RFA 10108/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
The distracter analysis is fine as written, should be able to 
convince Ron that this one is plausible. No Changes, will 
discuss during review. 
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Question 31 References: 

From Tech Spec 3.3.3 PAM Instrumentation: 

3.3 INSTRUMENTATION 

3.3.3 Post Accident Monitoring (PAM) Instrumentation 

PAM Instrumentation 
3.3.3 

LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1 shall be 
OPE:RABLE. 

APPLICABILITY: MOOES 1, 2, and 3. 

ACTIONS 

------------------NOTE------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COMPLETION TIME 

A One or more Functions A1 Enter the Condition Immediately 
with one or more referenced in Table 3.3.3-1 
required channels for the channel. 
inoperable. 

B- One or more Functions 8.1 Restore required channel 30 days 
with one required to OPERABLE status. 
channel inoperable. 

C. Required Action and C.l Initiate action in Immediately 
associated Completion accordance with 
Time of Condition B not Specification 5.6.7 
met. 

D. One or more Functions D.1 Restore required channel 7 days 
with one required to OPERABLE status. 
channel inoperable. 

(continued) 

McGuire Units 1 and 2 3.3.3-1 Amendment Nos. 221/203 
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Question 31 References: 

From Tech Spec 3.3.3 PAM Instrumentation: 

3.3 INSTRUfvlENTATION 

3.3.3 Post Accident Monitoring (PArvl) Instrumentation 

PAl\·1 Instrumentation 
3.3.3 

LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1 shaH be 
OPERABLE. 

APPLICABILITY: MODES 1, 2, and 3. 

ACTIONS 

--------------------------------------------NOTE------------------------------------------
Separate Condition entry is allowed for each Function. 

CONDITION REQUIRED ACTION COf\·1PLETION TIME 

A One or more Functions Ai Enter the Condition Immediately 
with one or more referenced in Table 3.3.3-1 
required channels for the channel. 
inoperable. 

B. One Of more Functions B.1 Restore required channel 30 days 
with one required to OPERABLE status. 
channel inoperable. 

C. Required Action and C.1 Initiate action in Immediately 
associated Completion accordance with 
Time of Condition B not Specification 5.6.7 
met 

D. One or more Functions D.1 Restore required channel 7 days 
with one required to OPERABLE status. 
channel inoperable. 

(continued) 

I\-1cGuire Units 1 and 2 Amendment Nos. 221/203 



ACTIONS (continued) 

CONDITION 

E. One Of more Functions E.1 
with two required 
channels inoperable. 

F. Not Used F.1 

G. Required Action and . G.1 
associated Completion 
Time of Condition D Of E AND 
not met. 

G.2 

H. Required Action and H.1 
associated Completion 
of Condition D not met. 

McGuire Units 1 and 2 

REQUIRED ACTION 

Restore one channel to 
OPERABLE status. 

Not Used 

Be in MODE 3. 

Be in MODE 4. 

Initiate action in 
accordance with 
Specification 5.6.7. 

PAM Instrumentation 
3.3.3 

COMPLETION TIME 

7 days 

Not Used 

6 hours 

12 hours 

Immediately 

3.3.3-2 Amendment Nos. 227 f 209 

ACTIONS (continued) 

CONDITION 

E. One or more Functions 
with two required 
channels inoperable. 

F. Not Used 

G. Required Action and 
assocfated Completion 
Time of Condition D or E 
not met 

H. Required Action and 
assocfated Completion 
of Condition D not met 

( 

f>",1cGuire Units 1 and 2 

E.1 

F.'[ 

G.1 

AND 

G.2 

H.'1 

REQUIRED ACTION 

Restore one channel to 
OPERABLE status. 

Not Used 

Be in MODE 3. 

Be in MODE 4. 

Initiate action in 
accordance with 
Specification 5.6.7. 

PAM Instrumentation 
3.3.3 

COMPLETION TlFvlE 

7 days 

Not Used 

6 hours 

12 hours 

Immediately 

Amendment Nos. 227 /209 



PAM Instrumentation 
3.3,3 

Table 3.3.3·1 (page'1 of 1 i 
Post Accicle!1t Monitoring Instrumentation 

FUNCTION REQUIRED CHANNELS CONDITIONS 

1. Neutron Rux (Wide Range) 2 

2. Reactor Coolant System (RCS) Hot leg Temperature 2 

3. RCS Cold leg Temperature 2 

4. RCS Pressure (Wide Ranoe) 2 

5. Reactor Vessel Water Leve! (Dynamic Head Range) 2 

6. Reactor Vessel Water Level (Lower Range) 2 

1. Containment Sump Water Level (Wide Range) 2 

8. COntainment Pressure {Wide Range) 2 

9. Containment Atmosphere Radiation (High Range) 

10. N<ltUsed N<ltUseci 

H. Pressurizer Level 2 

12. Steam Generator Water Level (Narrow Ranoe) 2 per steam generator 

13. Core Exit Temperature - Quadrant 1 ~a) 

14. COre Exit Temperature - Quadrant 2 ~a) 

15. Core Exit Temperature - Quadrant 3 ~a) 

16, COre Exit Temperature - Quadrant 4 2la) 

11. Auxiliary Feedwater Row 2 per steam generator 

18. RCS Subcooling Margin Monitor 2 

19. Steam Line Pressure 2 per steam generator 

20. Refueling Water Storage Tank Level 2 

21. DG Heat Exchanger NSWS Floy/(lJ) 1 per DG 

22. Containment Spray Heat Exchanger NSWS Flow(b} 1 pertrain 

(a\ A channel cons~ts of two core exit thermocouples (CETs). 

(b) Not applicable if the associated outlet valve is set to its fiow balance position with power removed or if the 
associated outlet valve's fiow balance position is fully open. 

B,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E.G 

D,H 

Not Used 

e,C,E,G 

B,C,E,G 

B,C,E,G 

e,C,E,G 

B,C,E,G 

e,C,E,G 

B,C,E,G 

B,C,E,G 

B,C,E,G 

e.C,E,G 

O,G 

O,G 

McGuire Units '1 and 2 3.3,3-4 Amendment Nos, 227 I 209 
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Table 3.3.3-1 (page 1 of 1) 

PAM Instrumentation 
3,3,3 

Post Accident Monitoring Instrumentation 

FLiNCTION REQUiRED CHANNELS CONDITIONS 

1. Neutron FjUK fll"idB Range) 2 B,C,E,G 

2. Reactor Coolant System {ReS) Hot Leg Temperature L B,C,E,G 

2. RCS Cold Leg Temperature 2 B,C,E,G 

4. ReS Pressure (Wide Range) 2 B.C,E,G 

5. Reactor Vessel ".'Vater Level (Dynamic Head Range) 2 B,C,E,G 

6. Reactor Vessel "Nater Le','el (Lower Range) 2 B,C,E,G 

7. Containment Sump 'Nater Level (WiQe Range) 2 B,C,E,G 

B. Containment Pressure fWiQe Range) 2 S,C,E,G 

9. ConlainmentAtmosphere Radiation l:High Range) D,H 

10. Not Used Not \Jsed Not Used 

11. Pressurizer Level 2 B,C,E,G 

12. Steam Generator ',vater Level ,:Narrow Range) 2 per steam generator B,C,E,G 

13. Core Exit Temperature - Quadrant 1 2,:a} RC,E,G 

14. Core Edt Temperature - Quadrant 2 2(a) B,C,E,G 

15. Core Exit Temperature - Quadrant 3 i a) 8,C,E,G 

16, CQ(e Exit Temperature - Quadrant 4 213 ) B,C,E,G 

17. Auxiliary FeeQ'waler Flow 2 pe r steam ge nerator B,C,E,G 

18. RCS Subcooling Margan Monitor 2 B,C,E.G 

19. Steam Line Pressure 2 per steam generator B,C,E,G 

20. Refueling "iVaterStorage Tarlk level 2 B,C,E,G 

21. DG Heat Exci1angBf NSWS Row(ll) 1 per DG D,G 

22. Containment Spray Heat Exchanger NSV'.'S Flow(l)) 1 per train D,G 

(a) ,", channel consists of two core eyjt thermocouples (eETs). 

(b) Not applicable if the associated outlet valve is set to its flow balance position with power removed or if the 
aSSOCiated outlet valve's flow balance pOSition is fully open. 

fiv1cGuire Units 1 and 2 3.3.3 .. 4 Amendment Nos, 227 l 209 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 32 

QuestionBank # KA system KA number 
1832 SYS029 A2.03 

AA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the Containment Purge System; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.31 
45.13) D Startup operations and the associated required valve lineups ............ . 

Unit 2 has entered Mode 5 for a refueling outage. Containment personnel airlocks are 
currently in service. VP Train B is being placed in service. 

• Containment pressure begins to increase at 0.1 PSIG per minute 
• An Operator in the plant reports that supply and exhaust flow rates indicate 

flow is balanced 

Which ONE (1) of the following is the probable cause of the Containment pressure 
increase and how can it be stabilized? 

A. VP SUPPLY AIR FLOW indication is reading LOWER than actual flow. 
Supply flow to Containment must be DECREASED. 

B. VP EXHAUST AIR FLOW indication is reading HIGHER than actual flow. 
Exhaust flow from Containment must be DECREASED. 

C. VP SUPPLY AIR FLOW indication is reading HIGHER than actual flow. 
Supply flow to Containment must be INCREASED. 

D. VP EXHAUST AIR FLOW indication is reading LOWER than actual flow. 
Exhaust flow from Containment must be INCREASED. 

Thursday, October 15, 2009 Page 63 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 32 A 2009 RO NRC Retake Examination 

IQuestionBank # IKA system IKA number I 
1832 I SYS029 I A2.03 I 

...A. desc 
Ability to (a) predict the impacts ofthe following malfunctions or operations on the Containment Purge System; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 
45.13) D Startup operations and the associated required valve lineups ............ . 

Unit 2 has entered Mode 5 for a refueling outage. Containment personnel airlocks are 
currently in service. VP Train B is being placed in seNice. 

• Containment pressure begins to increase at 0.1 PSIG per minute 
• An Operator in the plant reports that supply and exhaust flow rates indicate 

flow is balanced 

Which ONE (1) of the following is the probable cause of the Containment pressure 
increase and how can it be stabilized? 

A. VP SUPPLY AIR FLOW indication is reading LOWER than actual flow. 
Supply flow to Containment must be DECREASED. 

B. VP EXHAUST AIR FLOW indication is reading HIGHER than actual flow. 

C. 

Exhaust flow from Containment must be DECREASED. 

VP SUPPLY AIR FLOW indication is reading HIGHER than actual flow. 
Supplyflowto Containment must be INCREASED. 

D. VP EXHAUST AIR FLOW indication is reading LOWER than actual flow. 
Exhaust flow from Containment must be INCREASED. 

Thursday, October 15, 2009 Page 63 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE A 2009 RO NRC Retake Examination QUESTION 32 

General Discussion 
More air is being supplied to containment than is being exhausted which has resulting in an increase in containment pressure. This has been 
caused by the fact that 1 VPPG9140 Supply Air Flow is indicating low or 1 VPPG9250 Exhaust Air Flow is indicating high and the subsequent 
flow balance based on the erroneous indication is admitting more air to containment than is being exhausted. To correct the imbalance, supply 
air flow must be decreased or exhaust air must be increased. 

This KA is matched because the applicant must evaluate and adverse condition (containment pressure increasing) that has resulted from 
operation of the Containment Purge system during startup of the system and determine what actions must be taken to correct the problem. 

This is a comprehension level question because the applicant must analyze the given indications, determine what is causing the containment 
pressure increase, and determine what erroneous indications could have resulted in an imbalance in the supply and exhaust flows. 

Answer A Discussion 
ICORRECT. 

Answer B Discussion 
Incorrect. First part could be correct. However, if Exhaust flow was indicating higher than actual the correct action would be to increase exhaust 
flow to balance the Supply and Exhaust flows. 

Answer C Discussion 
Incorrect. First part incorrect. Containment pressure would be decreasing if actual supply flow was < indicated. Second part is incorrect. 
Increasing supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer D Discussion 
Incorrect. The first part is incorrect. If exhaust flow was reading lower than actual flow, containment pressure would be decreasing. Increasing 
exhaust flow would correct this problem. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q61 (Bank 667) 

~ Developed Development References Student References Provided 
Lesson Plan OP-MC-CNT-VP Objective 2 & 4 Section 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

3.1.2 

QuestionBank # IKA system IKA number I 
18321SYS029 1A2·03 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the Containment Purge System; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.3/ 
45. 13)0 Startup operations and the associated required valve lineups ............ . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE A 2009 RO NRC Retake Examination QUESTION 32 

General Discussion 
More air is being supplied to containment than is being exhausted which has resulting in an increase in containment pressure. This has been 
caused by the fact that 1 VPPG9140 Supply Air Flow is indicating low or 1 VPPG9250 Exhaust Air Flow is indicating high and the subsequent 
flow balance based on the erroneous indication is admitting more air to containment than is being exhausted. To correct the imbalance, supply 
air flow must be decreased or exhaust air must be increased. 

This KA is matched because the applicant must evaluate and adverse condition (containment pressure increasing) that has resulted from 
operation ofthe Containment Purge system during startup of the system and determine what actions must be taken to correct the problem. 

This is a comprehension level question because the applicant must analyze the given indications, determine what is causing the containment 
pressure increase, and determine what erroneous indications could have resulted in an imbalance in the supply and exhaust flows. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect. First part could be correct. However, if Exhaust flow was indicating higher than actual the correct action would be to increase exhaust 
flow to balance the Supply and Exhaust flows. 

Answer C Discussion 

Incorrect. First part incorrect. Containment pressure would be decreasing if actual supply flow was < indicated. Second part is incorrect. 
Increasing supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer D Discussion 
Incorrect. The first part is incorrect. If exhaust flow was reading lower than actual flow, containment pressure would be decreasing. Increasing 
exhaust flow would correct this problem. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q61 (Bank 667) 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Lesson Plan OP-MC-CNT-VP Objective 2 & 4 Section 
3.1.2 

QuestionBank # IKA system IKA number I 
18321SYS029 1A2·03 I 

KA desc 
Ability to (a) predict the impacts of the following malfunctions or operations on the Containment Purge System; and (b) based on those 
predictions, use procedures to correct, control, or mitigate the consequences of those malfunctions or operations: (CFR: 41.5/43.5/45.31 
45. 13)D Startup operations and the associated required valve lineups ............ . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 32 References: 

From Lesson Plan OP-MC-CNT -VP Section 3.1.2 page 23: 

3.1.2 Operating procedures 

The Containment Purge System is normally de-energized. It is used to purge 
Containment and the Incore Instrument Room when testing and maintenance are to be 
performed on equipment inside these areas. Manual actuation is provided from the 
HVAC Controls in the Main Control Room. Should the system be active at the time of a 
LOCA or detection of radiation leakage, the units are automatically de-energized and 
the associated isolation valves are closed upon receipt of a Containment Ventilation 
Signal (Sh). 

To start the Purge Supply and Exhaust Fans select 100% capacity (normal operation) or 
50% capacity on Purge and Supply Mode Switch. If for some reason it is necessary to 
operate the purge system at 50% capacity select Train "A" or Train "S" position. 

Objective #2 & 4 

Place the Purge Mode Selector Switch, on local panel RB-CP-1, to the desired position 
"NORMAL" or "REFUEL". In the NORMAL position dampers RBPS-O-8 and 9 in the supply air 
lines position to provide a flow split of 2/1 ratio of supply air (Upper vs. Lower Containment). 
Upper and lower supply flows are indicated on RB-CP-1. In the REFUEL position the flow split 
is 4/1. To operate the system in the Refuel mode, the missile shield must be removed 
(procedure requirement). 

Operation of the supply and exhaust fans should be such that the total air flow rate 
entering the containment equals that exhausting containment to avoid placing the 
Containment vessel under a positive or negative pressure. Air flow rates into and out of 
containment are controlled by throttling a set of pneumatic dampers, one on the 
discharge and one on the recirculation line, for the supply (RSPS-0-5 and 6) and 
exhaust (RSPE-0-4 and 5). As one of the dampers throttles closed the other will open 
to maintain the desired flow rate. 

For the supply air VPMPS-5 on RS-CP-1 controls dampers RSPS-0-5 and 6 in the 
supply duct system. When this control is rotated in the clockwise position the discharge 
damper, RSPS-0-6 closes. As 0-6 closes, supply air flow rate to the Containment 
decreases and 0-5 opens to maintain flowrate for the operating supply fanes). An air 
monitor mounted in the supply duct to the Containment furnishes air flow rate (cfm) 
read-out on RS-CP-1 indicating the rate (cfm) air is being supplied to the Containment. 

For the exhaust air VPMPS-6 on RS-CP-1 control dampers RSPE-0-4 and 5 in the 
exhaust duct system. When this control is rotated in the clockwise position the 
discharge damper, RSPE-0-4 closes. As 0-4 closes, exhaust air flow rate from the 
Containment decreases and 0-5 opens to maintain flowrate for the operating exhaust 

( 

Question 32 References: 

From Lesson Plan OP-MC-CNT -VP Section 3.1.2 page 23: 

3.1.2 Operating procedures 

The Containment Purge System is normally de-energized. It is used to purge 
Containment and the Incore Instrument Room when testing and maintenance are to be 
performed on equipment inside these areas. Manual actuation is provided from the 
HVAC Controls in the Main Control Room. Should the system be active at the time of a 
LOCA or detection of radiation leakage, the units are automatically de-energized and 
the associated isolation valves are closed upon receipt of a Containment Ventilation 
Signal (Sh). 

To start the Purge Supply and Exhaust Fans select 100% capacity (normal operation) or 
50% capacity on Purge and Supply Mode Switch. If for some reason it is necessary to 
operate the purge system at 50% capacity select Train "A" or Train "B" position. 

Objective #2 & 4 

Place the Purge Mode Selector Switch, on local panel RB-CP-1, to the desired position 
"NORMAL" or "REFUEL". In the NORMAL position dampers RBPS-O-8 and 9 in the supply air 
lines position to provide a flow split of 2/1 ratio of supply air (Upper vs. Lower Containment). 
Upper and lower supply flows are indicated on RB-CP-1. In the REFUEL position the flow split 
is 4/1. To operate the system in the Refuel mode, the missile shield must be removed 
(procedure requirement). 

Operation of the supply and exhaust fans should be such that the total air flow rate 
entering the containment equals that exhausting containment to avoid placing the 
Containment vessel under a positive or negative pressure. Air flow rates into and out of 
containment are controlled by throttling a set of pneumatic dampers, one on the 
discharge and one on the recirculation line, for the supply (RBPS-0-5 and 6) and 
exhaust (RBPE-0-4 and 5). As one of the dampers throttles closed the other will open 
to maintain the desired flow rate. 

For the supply air VPMPS-5 on RB-CP-1 controls dampers RBPS-0-5 and 6 in the 
supply duct system. When this control is rotated in the clockwise position the discharge 
damper, RBPS-0-6 closes. As 0-6 closes, supply air flow rate to the Containment 
decreases and 0-5 opens to maintain flowrate for the operating supply fan(s). An air 
monitor mounted in the supply duct to the Containment furnishes air flow rate (cfm) 
read-out on RB-CP-1 indicating the rate (cfm) air is being supplied to the Containment. 

For the exhaust air VPMPS-6 on RB-CP-1 control dampers RBPE-0-4 and 5 in the 
exhaust duct system. When this control is rotated in the clockwise position the 

( discharge damper, RBPE-0-4 closes. As 0-4 closes, exhaust air flow rate from the 
\ Containment decreases and 0-5 opens to maintain flowrate for the operating exhaust 



fan(s). An air monitor mounted in the exhaust duct from the Containment furnishes air 
flow rate (cfm) read-out on RB-CP-1 indicating the rate (cfm) air is being exhausted 
from the Containment. 
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fan(s). An air monitor mounted in the exhaust duct from the Containment furnishes air 
flow rate (cfm) read-out on RB-CP-1 indicating the rate (cfm) air is being exhausted 
from the Containment. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Examination QUESTION 61 

QuestionBank # IKA system IKA number I 
667 I N/A I I 

KA desc 

Unit 2 has entered Mode 5 for a refueling outage. Containment personnel airlocks are 
currently in service. B Train VP is being placed in service. 

• Containment pressure begins to increase at 0.1 PSIG per minute. 
• NLO's report that supply and exhaust flow rates are equal. 

Which one of the following is the probable cause of the containment pressure 
increase and how can it be stabilized? 

A. 1VPP5150 (CaNT. PURGE SUPPLY AIR FLOW) is out of calibration and 
reading low. Supply flow to containment must be decreased to stabilize 
containment pressure. 

B. 1VPP5200 (CaNT. PURGE EXHAUST AIR FLOW) is out of calibration and 
reading high. Exhaust flow from containment must be decreased to stabilize 
containment pressure. 

C. 1VPP5150 (CO NT. PURGE SUPPLY AIR FLOW) is out of calibration and 
reading low. Supply flow to containment must be increased to stabilize 
containment pressure. 

D. 1VPP5200 (CO NT. PURGE EXHAUST AIR FLOW) is out of calibration and 
reading low. Exhaust flow from containment must be increased to stabilize 
containment pressure. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Examination QUESTION 61 

QuestionBank # IKA system IKA number I 
667 I N/A I I 

KA desc 

Unit 2 has entered Mode 5 for a refueling outage. Containment personnel airlocks are 
currently in service. B Train VP is being placed in service. 

• Containment pressure begins to increase at 0.1 PSIG per minute. 
• NLO's report that supply and exhaust flow rates are equal. 

Which one of the following is the probable cause of the containment pressure 
increase and how can it be stabilized? 

A. 1VPP5150 (CaNT. PURGE SUPPLY AIR FLOW) is out of calibration and 
reading low. Supply flow to containment must be decreased to stabilize 
containment pressure. 

B. 1VPP5200 (CaNT. PURGE EXHAUST AIR FLOW) is out of calibration and 
reading high. Exhaust flow from containment must be decreased to stabilize 
containment pressure. 

C. 1VPP5150 (CaNT. PURGE SUPPLY AIR FLOW) is out of calibration and 
reading low. Supply flow to containment must be increased to stabilize 
containment pressure. 

D. 1VPP5200 (CaNT. PURGE EXHAUST AIR FLOW) is out of calibration and 
reading low. Exhaust flow from containment must be increased to stabilize 
containment pressure. 
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FOR REVIEW ONLY 
2006 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 61 A 

More air is being supplied to containment than indicated on IVPP5150. This would result in a containment pressure increase if exhaust flow is 
matched to the erroneous supply flow. Decreasing the supply flow or increasing the exhaust flow can be performed to stabilize containment 
pressure. 

Answer A Discussion 

Answer B Discussion 
First part incorrect. Containment pressure would be decreasing if actual exhaust flow was > indicated. Second part is incorrect. Increasing 
supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer C Discussion 
First part incorrect. Containment pressure would be decreasing if actual supply flow was < indicated. Second part is incorrect. Increasing 
supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer D Discussion 
iThe fIrst part is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Comprehension BANK 

Development References 
References: 
1. VP Lesson 
2. OP-CN-CNT-VP-03 

QuestionBank fI. KA system KA number 
667N/A 

401-9 Comments: 

Monday, October 12, 2009 

Question Source 

Student References Provided 

401·9 Comments RESPONSE 
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FOR REVIEW ONLY 
2006 RO NRC Examination 

General Discussion 

DO NOT DISTRIBUTE 
QUESTION 61 A 

More air is being supplied to containment than indicated on I VPP5150. This would result in a containment pressure increase if exhaust flow is 
matched to the erroneous supply flow. Decreasing the supply flow or increasing the exhaust flow can be performed to stabilize containment 
pressure. 

Answer A Discussion 

Answer B Discussion 
First part incorrect. Containment pressure would be decreasing if actual exhaust flow was> indicated. Second part is incorrect. Increasing 
supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer C Discussion 
First part incorrect. Containment pressure would be decreasing if actual supply flow was < indicated. Second part is incorrect. Increasing 
supply flow or decreasing exhaust flow would be the correct action for containment pressure decreasing. 

Answer D Discussion 
iThe fIrst part is correct. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

Comprehension BANK 

Development References 
References: 
I. VP Lesson 
2. OP-CN-CNT-VP-03 

QuestionBank # KA system KA number 
667N/A 

401-9 Comments: 

Monday, October 12, 2009 

Question Source 

Student References Provided 

401·9 Comments RESPONSE 

Page 122 of 150 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 33 

QuestionBank # KA system KA_number 
1833 SYS034 A3.03 

KA desc 
Ability to monitor automatic operation of the Fuel Handling System, including: (CFR: 41.7/ 45.5)DHigh flux at shutdown 

Given the following conditions: 

• Reactor is in MODE 6 
• Core reload is in progress 
• Source range instrument N31 has read approximately 80 CPS for the past hour 
• Electronic noise from a welder inadvertently caused N31 to reach 3000 CPS for 

30 seconds 

Which ONE (1) of the following describes the correct plant response? 

A. If a VQ release is in progress, it should be secured. 

B. The Containment Purge Supply and Exhaust dampers close ONLY. 

C. The Containment Evacuation alarm sounds. 

D. A Containment Ventilation Isolation actuates. 

Wednesday, October 14, 2009 Page 65 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 33 

QuestionBank # KA system KA number 
1833 SYS034 A3.03 

KA desc 
Ability to monitor automatic operation of the Fuel Handling System, including: (CFR: 41.7/ 45.5)DHigh flux at shutdown 

Given the following conditions: 

• Reactor is in MOD E 6 
• Core reload is in progress 
• Source range instrument N31 has read approximately 80 CPS for the past hour 
• Electronic noise from a welder inadvertently caused N31 to reach 3000 CPS for 

30 seconds 

Which ONE (1) of the following describes the correct plant response? 

A. If a va release is in progress, it should be secured. 

B. The Containment Purge Supply and Exhaust dampers close ONLY. 

C. The Containment Evacuation alarm sounds. 

D. A Containment Ventilation Isolation actuates. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 33 c 

General Discussion 
If the 'High Flux at Shutdown' is unblocked on the affected source range instrument which it would be required to be in Mode 6 during core 
alterations, an increase in count rate in excess of.S decades above background would result in the actuation ofthe containment evacuation 
alarm. A related alarm which would result in a containment evacuation alarm would be a Trip 2 from on the containment radiation monitors, 
lEMF 38,39 & 40. This would also result in a containment ventilation signal which in turn isolate a VQ release, VP release and secure the 
containment floor & equipment sump pumps. 

It is not possible to completely match this KA at MNS because there is no automatic action associated with the fuel handling equipment affected 
by a high flux shutdown alarm. A high flux at shutdown alarm would actuate a containment evacuation alarm which would require fuel handling 
activities to be suspended, equipment to be placed in a safe configuration and the fuel handling crew to leave containment. With this in mind, 
the question is testing the candidates ability to monitor what should have occurred in the event of a high flux at shutdown alarm. 

This is an analysis level question since the applicant is given a set of plant conditions and is required to recall from memory the setpoint for high 
flux at shutdown to determine what automatic actions should have occurred. 

Answer A Discussion 
Incorrect: A VQ release be unaffected. Plausible: Ifthe candidate believes the high flux condition described should have resulted in a 
containment ventilation isolation signal then this would be a correct answer 

Answer B Discussion 
Incorrect: A VP release would be unaffected. Plausible: . If the candidate believes the high flux condition described should have resulted in a 
containment ventilation isolation signal then this would be a correct answer 

Answer C Discussion 

ICORRECT: See explanation above 

Answer D Discussion 
Incorrect: Containment sump pumps would be unaffected. Plausible If the candidate believes the high flux condition described should have 
resulted in a containment ventilation isolation signal then this would be a correct answer. 
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2009 RO NRC Retake Examination QUESTION 33 c 

General Discussion 
If the 'High Flux at Shutdown' is unblocked on the affected source range instrument which it would be required to be in Mode 6 during core 
alterations, an increase in count rate in excess of.S decades above background would result in the actuation of the containment evacuation 
alarm. A related alarm which would result in a containment evacuation alarm would be a Trip 2 from on the containment radiation monitors, 
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containment floor & equipment sump pumps. 

It is not possible to completely match this KA at MNS because there is no automatic action associated with the fuel handling equipment affected 
by a high flux shutdown alarm. A high flux at shutdown alarm would actuate a containment evacuation alarm which would require fuel handling 
activities to be suspended, equipment to be placed in a safe configuration and the fuel handling crew to leave containment. With this in mind, 
the question is testing the candidates ability to monitor what should have occurred in the event of a high flux at shutdown alarm. 

This is an analysis level question since the applicant is given a set of plant conditions and is required to recall from memory the setpoint for high 
flux at shutdown to determine what automatic actions should have occurred. 

Answer A Discussion 
Incorrect: A VQ release be unaffected. Plausible: Ifthe candidate believes the high flux condition described should have resulted in a 
containment ventilation isolation signal then this would be a correct answer 

Answer B Discussion 
Incorrect: A VP release would be unaffected. Plausible: . If the candidate believes the high flux condition described should have resulted in a 
containment ventilation isolation signal then this would be a correct answer 

Answer C Discussion 

ICORRECT: See explanation above 

Answer D Discussion 
Incorrect: Containment sump pumps would be unaffected. Plausible Ifthe candidate believes the high flux condition described should have 
resulted in a containment ventilation isolation signal then this would be a correct answer. 
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Instrument Power Fuses - Overcurrent protection for power supply circuits. Instrument 
power supplies the meters, circuit processing components, high voltage supply and 
detector power. This is true for the IR and PR drawers/circuits also. 

( 

Instrument Power Fuses - Overcurrent protection for power supply circuits. Instrument 
power supplies the meters, circuit processing components, high voltage supply and 
detector power. This is true for the IR and PR drawers/circuits also. 



( MNS Exam Bank Question AICENBR05: 

AICENBR05 

1 Pt Given the following conditions: 

Answer 5 

• Reactor is in MODE 5 

• Source range instrument N31 has read approximately 80 cps for 
several hours 

• Boron concentration is 1300 ppm 

• Electronic noise from a welder inadvertantly caused N31 to reach 3000 
cps for 30 seconds 

Which of the following describes the correct plant response? 

A. If a VQ release is in progress, it should be secured 

B. The containment purge supply and exhaust dampers close 

c. The containment evacuation alarm sounds 

D. A containment ventilation isolation actuates 

c 
IC-ENB, section 2.1.2 and 3.1.4 
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AICENBR05 

1 Pt Given the following conditions: 

Answer 5 

• Reactor is in MODE 5 

• Source range instrument N31 has read approximately 80 cps for 
several hours 

• Soron concentration is 1300 ppm 

• Electronic noise from a welder inadvertantly caused N31 to reach 3000 
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S. The containment purge supply and exhaust dampers close 

C. The containment evacuation alarm sounds 

D. A containment ventilation isolation actuates 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 34 c 2009 RO NRC Retake Examination 

iQuestionBank # IKA. system iKA_number I 
1834 I SYS045 I K4.13 I 

KA desc 
Knowledge ofMT/G system design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)OOverspeed protection 

Which ONE (1) of the following best describes the overspeed protection for the Main 
Turbine? 

A. Electrical trip at 103% and mechanical trip at 113%. 

B. Electrical trip at 111% and mechanical trip at 113%. 

c. Mechanical trip at 110% and electrical trip at 111 %. 

D. Mechanical trip at 110% and electrical trip at 115%. 
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QUESTION 34 c 2009 RO NRC Retake Examination 

IQuestionBank # IKA system IKA number I 
1834 I SYS045 I K4.13 I 

KA desc 
Knowledge ofMT/G system design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)DOverspeed protection 

Which ONE (1) of the following best describes the overspeed protection for the Main 
Turbine? 

A. Electrical trip at 103% and mechanical trip at 113%. 

B. Electrical trip at 111 % and mechanical trip at 113%. 

c. Mechanical trip at 110% and electrical trip at 111 %. 

D. Mechanical trip at 110% and electrical trip at 115%. 
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2009 RO NRC Retake Examination QUESTION 34 c 

General Discussion 
The mechanical overspeed trip mechanism trips the Main Turbine at 11 O%. The electrical overspeed device trips the Main Turbine at 111%. 

The KIA is matched because the applicant must know the setpoints for the Main Turbine overspeed protection trips. 

Answer A Discussion 
Incorrect. The mechanical overspeed trip is correct. An electrical trip at 103% is plausible since the OPC overspeed protection actuates at 103%. 

Answer B Discussion 
Incorrect. The electrical overspeed trip is correct. A mechanical overspeed trip at 113% is plausible if the applicant confuses the Main Turbine 
trip with the EDG Overspeed trip. 

Answer C Discussion 

!CORRECT. 

Answer D Discussion 
Incorrect. The mechanical overspeed trip is correct. An electrical overspeed trip at 115% is plausible if the candidate confuses the Main Turbine l 
trip with the SSF Diesel Overspeed trip. 
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RO Memory BANK CNS NRC Exam Bank 1048 (Never Used) 
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~ OPT Approved 
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Knowledge ofMT/G system design feature(s) and/or interlock(s) which provide for the following: (CFR: 41.7)DOverspeed protection 
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Question 34 References: 

From Lesson Plan OP-MC-MT -MT page 29: 

In a purely impulsive turbine the blade speed is half that of the speed of the steam. This 
provides more work than reaction (analogous to the low gear in a truck) and steam 
velocity is higher than in a purely reactionary turbine. 
The turbine was designed to maintain the main generator speed so that it will provide a 
60 cycle output frequency under all load conditions. Steam demand is determined by 
the generator's electrical load. Maximum efficiency and the required work output is 
obtained by using combination blading. 

2.7 Reheat Stop and Intercept Valves 

Steam leaving a Moisture Separator Reheater (MSR) passes through a Reheat Stop 
Valve (RHSV) and then an Intercept Valve before reaching the LP turbine. 

I Objective # 3 I 
The reheat stop valves separate the LP turbine from the MSR on a turbine trip. 
These valves are either open (turbine reset) or closed (turbine tripped). 

I Objective # 3 I 
The Intercept valves are used to control turbine speed during an overspeed of 
103% or a complete loss of load condition sensed by the GBX relay. 
If turbine speed increases to >103% (on 2/3 speed sensors), the Overspeed Protection 
Control circuit (OPC) valves open to bleed off pressure in the LH emergency trip header 
which causes the Governor Valves and Intercept Valves to close. When speed 
decreases to <103% the OPC solenoid valves reclose causing the LH header to 
repressurize and open the Governor and Intercept Valves. 

GBX Relay 

The Unit 1 GBX relays monitor Generator breakers 1A, 1 Band switchyard PCB's 8,9, 
11 and 12. The Unit 2 GBX relays monitor Generator breakers 2A, 2B and switchyard 
PCB's 58, 59, 61 and 62. 
When the cross-over pressure supply to the low pressure turbine # 3 reaches a 
pressure equivalent to 22% load, the Load Drop Anticipatory Circuit (LOA) is 
armed. This circuit stays in effect until first stage impulse pressure is > 50%. 
If the generator becomes separated from the grid, EHC shifts to SPEED control mode. 
Also, the GBX relays become de-energized, thus detecting a "Complete Loss of Load" 
condition. This initiates the actuation of the LDA Circuit, which causes the two OPC 
valves to open, which closes the GV's and IV's. After 2.5 seconds the OPC valves 
close and the IV's reopen. The GV's will reopen after 5.5 seconds. 
If a complete loss of load occurs when Channel 2 Turbine Impulse Pressure is > 
50% (360PSIG), a "Turbine Load Reject Turbine Trip" will be actuated. 

( 
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From Lesson Plan OP-MC-MT-MT page 41: 

With either type of valve, when air is removed (close demand) the spring expands and 
applies force to close the valve. While this action mayor may not stop flow in the 
forward direction (depending on DP across the disk, see PIP M-03-03204 or lesson plan 
MT-MSR), it does ensure rapid closure upon (or just prior to) establishing reverse flow 
conditions, which would occur following a turbine trip. Steam hammer events due to 
valve slamming are therefore prevented. 
These valves are air assisted via the Fluid Operated Air Pilot (FOAP) valve and each 
has its own individual air controller. They are held open by Instrument Air supplied to 
the valves via the FOAP Valve. The FOAP valve will close the VI supply and open the 
vent path to allow the check valves to close when LH emergency header pressure is 
lost due to 103% OPC, GBX relay de-energizing or a turbine trip. 

2.16 Front Standard 

The front standard is located on the north end of the HP turbine. Monitoring, trip 
protection device and the shaft driven lube oil pump are located here. The HP Turbine 
Shroud has been permanently removed to facilitate maintenance. 
The Stub Shaft, also called the control rotor, is a small extension of the main turbine 
shaft which is bolted to the main shaft. The components located on or mounted to the 
stub shaft are the main shaft oil pump, speed sensors and the mechanical overspeed 
trip device. 
The Main Shaft Oil Pump supplies Auto Stop Oil for turbine trips, provides a backup 
high pressure seal oil supply at rated speed and drives the MTOT Eductor. The eductor 
supplies generator lube oil requirements and provides a backup low pressure seal oil 
supply at rated speed. 

I Objective # 8 & 19 I 
A Sixty (60) Toothed Wheel mounted on the stub shaft provides turbine RPM, 
Zero Speed indication, 103% and 111 % overspeed protection signals via speed 
sensors. Speed is sensed by five proximity probes adjacent to the wheel. 
Passing gear teeth generate a signal whose frequency is proportional to turbine 
speed. Three signals go to the DEH system. The remaining two probes are used 
to supply Control Room meters, the OAC and local panel indication. 

I Objective # 8 I 
The Mechanical Overspeed Trip Device trips the turbine at 110% rated speed to 
prevent damage due to excessive centrifugal force. The mechanism consists of 
an eccentric weight mounted in a transverse hole in the turbine shaft. The weight 
is offset from the center so centrifugal force tends to move it outward against 
spring force. When the turbine overspeeds, the weight moves out to strike a 
trigger mechanism which trips the overspeed trip valve and releases auto-stop oil 
and high pressure EH fluid to drain. 
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From Lesson Plan OP-MC-MT-MT page 63: 

Turbine Trips Setpoints 

Low Vacuum 20 - 23 inches of mercury 

Thrust Bearing Wear > 75 - 80 psig; 45 mils 

Low Bearing Oil Pressure 5 - 7 psig at #1 journal 
bearing 

Overspeed Mechanical - 110% 
Electrical - 111 % 

S/G Hi Hi Level 83% Narrow range level on 
2 of 3 detectors 

Loss of both FWPT's 2 of 2 FWPT's Tripped 
Manual or Automatic 

Reactor Trip Any reactor trip signal 
Manual or Automatic 

Turbine Oil Fire Lockout Breakglass station in the 
Control Room on MC9 or 
Manual actuation 

Safety Injection Any Safety Injection signal 
Manual or Automatic 

Turbine Load Rejection Channel 2 Turbine Impulse 
Pressure >360# and the 
Main Generator Separated 
from the Grid 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 35 A 

QuestionBank,# KA system KA_number 
1835 SYS055 K1.06 

t<A desc 
Knowledge of the physical connections and! or cause-effect relationships between the CARS and the following systems: (CFR: 41.2 to 41.9 / 
45.7 to 45.8)DPRM system ................................................... . 

The following conditions exist on Unit 2: 

• 2A S/G has developed a 200 GPD tube leak 
• 2EMF-33 (CSAE Discharge) Trip 2 light is illuminated 

Which ONE (1) of the following describes the discharge flowpath for the Condenser 
Steam Jet Air Ejectors (CSAE) AND what occurs as a result 2EMF-33 counts 
reaching Trip 2? 

A. The CSAEs discharge to the Unit Vent. 
Annunciator ONLY. 

B. The CSAEs discharge to the Unit Vent. 
Annunciator AND CSAE discharge flowpath isolates. 

C. The CSAEs discharge to the Turbine Building roof. 
Annunciator ONLY. 

D. The CSAEs discharge to the Turbine Building roof. 
Annunciator AND CSAE discharge flowpath isolates. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 35 A 

General Discussion 
The CSAEs discharge to the Unit Vent. In the past, the CSAEs discharged to the Turbine Building roof and the discharge swapped to the Unit 
Vent on a lEMF-33 Trip 2 condition. However, that automatic action has been defeated and the CSAEs now continuously discharge to the Unit 
Vent. IEMF-33 now only performs a monitoring function with no automatic actions. 

The K/ A is met because the candiate must be understand the discharge flowpath of the CARS (Physical connection) and the effect of an alarm 
associated with the PRM which monitors this system. 

Answer A Discussion 

ICORRECT 

Answer B Discussion 
.Incorrect. Correct discharge path. The PRM control function is plausible because it used to work this way and this is true of all of the other 
PRR's that monitor a flowpath which discharges directly to the environment. 

Answer C Discussion 
Incorrect. Discharge flow path is plausible since the discharge at one time did go to the turbine building roof. The second part of the question is 
correct. 

Answer D Discussion 
Incorrect. Discharge flow path is plausible as explained above. The PRM control function is plausible because it used to work this way and this 
is true of all of the other PRR's that monitor a flowpath which discharges directly to the environment. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory NEW 

Development References 
Lesson Plan OP-MC-MT-ZM Objective 4 Section 2.2 

QuestionBank # IKA system IKA number I 
l8351SYS055 IK1.06 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the physical connections and/or cause-effect relationships between the CARS and the following systems: (CFR: 41.2 to 41.9/ 
. 45.7 to 45.8)DPRM system .................................................. .. 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 35 References: 

From Lesson Plan OP-MC-MT -ZM Section 2.2: 

Objective # 2 

Steam exhausting from the LP Turbines is channeled down around tube bundles 
from all directions. Non-condensable gasses enter the air cooling section. The 
CSAE's and Main Vacuum Pumps take a suction on this section to remove these 
gasses. The major portion of the vacuum is created by steam condensing to 
water around the tube bundles. 

2.0 COMPONENT DESCRIPTION 

2.1. Rubber Belt Expansion Joint (Boot Seal) (See Drawing 7.3) 

Objective # 3 

The boot seals allow for expansion and contraction of the turbine during load 
changes. They are located between each low pressure turbine and its associated 
condenser. They are physically attached to the condenser neck and low pressure 
turbine. There is a seal trough that runs around the perimeter of the boot seals. Water 
can be supplied to the seal troughs from the YM or the eM System. It was once 
believed that this practice would help mitigate the consequences of any small leaks that 
may develop in the seal. 

Engineering began researching the merit of this practice in 1997. They discovered that 
the boot seal material actually degrades faster when it is covered in water. The vendor 
said the seal was designed to run dry and recommended that we discontinue our 
current practice. It is postulated that a pinhole leak in the seal would propagate quickly 
due to the differential pressures involved. Therefore, it was determined that the water 
would probably not be very effective in slowing down a seal leak. Also, we were using 
roughly 50,000 gallons of water per day to provide seal trough water to both units. After 
all of these factors were considered, the decision was made in 1998 to isolate the boot 
seal water supplies. 
The procedures, valves and piping necessary to supply the seal troughs still exist 
however, in case such an alignment is desired in the future. The YM System (>:::J100 
psig) would be the preferred source of water. The eM System (>:::J200 psig) is the 
backup supply and comes from the discharge of the Hotwell Pumps. Swapping 
between YM and eM is manually performed by procedure whenever necessary. Due to 
the large pressure differential between supply sources, manual valves must be adjusted 
when changing supply sources. This is done to ensure adequate overflow from the 
seals. When in this alignment, water overflows to a floor drain via seal trough overflow 
lines. 
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Question 35 References: 

From Lesson Plan OP-MC-MT -ZM Section 2.2: 

Objective # 2 

Steam exhausting from the LP Turbines is channeled down around tube bundles 
from all directions. Non-condensable gasses enter the air cooling section. The 
CSAE's and Main Vacuum Pumps take a suction on this section to remove these 
gasses. The major portion of the vacuum is created by steam condensing to 
water around the tube bundles. 

2.0 COMPONENT DESCRIPTION 

2.1. Rubber Belt Expansion Joint (Boot Seal) (See Drawing 7.3) 

Objective # 3 

The boot seals allow for expansion and contraction of the turbine during load 
changes. They are located between each low pressure turbine and its associated 
condenser. They are physically attached to the condenser neck and low pressure 
turbine. There is a seal trough that runs around the perimeter of the boot seals. Water 
can be supplied to the seal troughs from the YM or the eM System. It was once 
believed that this practice would help mitigate the consequences of any small leaks that 
may develop in the seal. 

Engineering began researching the merit of this practice in 1997. They discovered that 
the boot seal material actually degrades faster when it is covered in water. The vendor 
said the seal was designed to run dry and recommended that we discontinue our 
current practice. It is postulated that a pinhole leak in the seal would propagate quickly 
due to the differential pressures involved. Therefore, it was determined that the water 
would probably not be very effective in slowing down a seal leak. Also, we were using 
roughly 50,000 gallons of water per day to provide seal trough water to both units. After 
all of these factors were considered, the decision was made in 1998 to isolate the boot 
seal water supplies. 
The procedures, valves and piping necessary to supply the seal troughs still exist 
however, in case such an alignment is desired in the future. The YM System (~1 00 
psig) would be the preferred source of water. The eM System (~200 psig) is the 
backup supply and comes from the discharge of the Hotwell Pumps. Swapping 
between YM and eM is manually performed by procedure whenever necessary. Due to 
the large pressure differential between supply sources, manual valves must be adjusted 
when changing supply sources. This is done to ensure adequate overflow from the 
seals. When in this alignment, water overflows to a floor drain via seal trough overflow 
lines. 



2.2. Condenser Steam Air Ejector (CSAE) (See Drawing 7.2) 

Objective # 4 

Each CSAE draws the non-condensable gases and water vapor mixture from a 
condenser shell to the first air ejector stage. The mixture then flows to the inter­
condenser where it is cooled to condense and remove the water vapor and 
motive steam. The second air ejector stage draws the uncondensed portion of 
the cooled mixture from the inter-condenser and compresses it further. The 
compressed mixture then passes through the after-condenser where it is cooled 
and more water vapor and motive steam are condensed. The condensed water 
vapor and motive steam from the first stage drain to the main "C" condenser. The 
second stage drains are normally aligned to the Turbine Building ditch in order to 
aid in removal of residual ammonia from the water system. The remaining non­
condensable gases and water vapor are released to the atmosphere through the 
unit vent. 
There are three CSAE's per unit, each one connected to a header that is normally 
aligned to all three of the main condenser shells and the CF pump condensers. Each 
CSAE has two sets of primary and secondary jets. The procedure directs having one 
set in service with the spare set in standby. The second set of primary and secondary 
jets may be placed in service if desired. This alignment is typically used_during Unit 
startup or when off-gas readings are high. 

I Objective # 5 I 
Steam to the air ejector jets is supplied from the AS (aux steam) header. There is 
a connection from Main steam to supply the air ejectors, but it's not used. There 
is no procedural guidance to allow Main steam to be aligned to the CSAE's. 
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aligned to all three of the main condenser shells and the CF pump condensers. Each 
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set in service with the spare set in standby. The second set of primary and secondary 
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a connection from Main steam to supply the air ejectors, but it's not used. There 
is no procedural guidance to allow Main steam to be aligned to the CSAE's. 
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STEAM 

ZJ002 

ZJ-2 and 
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pressure drops 
below setpoint 
(140 PSIG). 

1------l~I----~..A.._..:I~ CSAE's 

ZJ096 

ZJ-4 will be throttled 
to maintain 145 psig 

ZJ004 

MO-1 00361/200362 changed the way steam pressure to the Unit 1/2 CSAE's is 
controlled. ZJ004 will be throttled by procedure to maintain steam pressure at 145 
psig. Both control valves will normally be closed. A dual acting controller 
controls both ZJ002 and ZJ096. As pressure decreases below the setpoint of 140 
PSIG, ZJ002 opens in an attempt to maintain pressure. If ZJ002 reaches the full 
open position and pressure remains below setpoint, ZJ096 will begin opening and 
continue opening as long as pressure is below setpoint. The throat size of the two 
control valves combined is less than that of ZJ-004 and they would not be able to 
maintain 140 psig without flow from the bypass valve. 

Stage steam admission is via manual valves. There are two sets of first and second 
stage valves per CSAE. The second stage is placed in service before first stage. Each 
first stage jet has a supply connection from each main and FWPT condenser. These 
manually operated isolation valves are used to separate all supply headers from the 
associated first stage jet. 

Air discharge flow monitors (one high flow 0-50 SCFM and one low flow 0-15 SCFM), 
on the discharge of each CSAE, can be valved in to check off gas flow rate. Typically 
we run with one set of primary and secondary jets in service (set number two) on all 
three CSAE's. 
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The air stream to the unit vent is monitored by EMF-33 (CSAE Discharge). An EMF 
Trip II alarm, signals the Control Room of a high off gas activity level. The detectors 
associated with 1/2EMF-33 were changed per MG-12549 and 22549. The new type of 
detector is mounted in-line of the exhaust header piping. It uses a gamma sensitive 
scintillation detector and does not require any type of sample pump. This MOD was 
implemented due to recurring problems with maintaining sample flow. 

The gland steam condenser air discharge combines with the condenser off-gas 
discharge and flows to the unit vent. This connection is located downstream of the 
EMF-33 sample connection. The gland seal discharge is not monitored for activity. 

Cooling water is supplied to the CSAE inter and after-condensers from the Condensate 
(CM) System. CM flow must be established prior to ejector startup. 

CSAE main header and FWPT condenser vacuum gauges are located on a panel on 
the main turbine floor. These gauges indicate vacuum at the inlet of the jets. 

The air stream to the unit vent is monitored by EMF-33 (CSAE Discharge). An EMF 
Trip II alarm, signals the Control Room of a high off gas activity level. The detectors 
associated with 1/2EMF-33 were changed per MG-12549 and 22549. The new type of 
detector is mounted in-line of the exhaust header piping. It uses a gamma sensitive 
scintillation detector and does not require any type of sample pump. This MOD was 
implemented due to recurring problems with maintaining sample flow. 

The gland steam condenser air discharge combines with the condenser off-gas 
discharge and flows to the unit vent. This connection is located downstream of the 
EMF-33 sample connection. The gland seal discharge is not monitored for activity. 

Cooling water is supplied to the CSAE inter and after-condensers from the Condensate 
(CM) System. CM flow must be established prior to ejector startup. 
CSAE main header and FWPT condenser vacuum gauges are located on a panel on 
the main turbine floor. These gauges indicate vacuum at the inlet of the jets. 



FIGURE 7.2 Condenser Steam Vacuum System (03/11/04) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 36 

QuestionBank # KA system KA_number 
1836 SYS068 2.4.50 

.A. desc 
SYS068 GENERICDAbility to verifY system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10/43.5 / 
45.3) 

Units 1 and 2 were operating at 100% RTP with a WMT release is in progress. Given 
the following: 

• Annunciator 1 RAD1 C5 (EMF 49 Liquid Waste Disch Hi Rad) is in alarm. 
• 1WP-37 (Liquid Waste to RC Cntrl) indicates OPEN. 
• 1WP-35 (WMT & VUCDT to RC Cntrl) indicates OPEN. 
• 1WM-46 (OEMF-49 Outlet Hi Rad Shutoff Isol) indicates CLOSED. 

Concerning the OEMF-49 RP86A Digital Module, which ONE (1) of the following 
statements correctly describes the status of the associated indicator lights and the 
required operator actions? 

A. Amber Light ON L Y - LIT 
Ensure 1WP-35 and 1WM-46 are closed on 1MC-11. 

B. Amber Light AN D Red Lig ht - LIT 
Ensure 1WP-35 and 1WM-46 are closed on 1MC-11. 

C. Amber Light ONLY - LIT 
Ensure 1WP-37 and 1WP-35 are closed on 1MC-11 

D. Amber LightAND Red Light - LIT 
Ensure 1WP-37 and 1WP-35 are closed on 1MC- 11 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 36 B 

QuestionBank # KA system KA number 
1836 SYS068 2.4.50 

.A desc 
SYS068 GENERICDAbility to verifY system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10/43.5 / 
45.3) 

Units 1 and 2 were operating at 100% RTP with a WMT release is in progress. Given 
the following: 

• Annunciator 1 RAD1 C5 (EMF 49 Liquid Waste Disch Hi Rad) is in alarm. 
• 1WP-37 (Liquid Waste to RC Cntrl) indicates OPEN. 
• 1WP-35 (WMT & VUCDT to RC Cntrl) indicates OPEN. 
• 1WM-46 (OEMF-49 Outlet Hi Rad Shutoff Isol) indicates CLOSED. 

Concerning the OEMF-49 RP86A Digital Module, which ONE (1) of the following 
statements correctly describes the status of the associated indicator lights and the 
required operator actions? 

A. Amber Light ON L Y - LIT 
Ensure 1WP-35 and 1WM-46 are closed on 1MC-11. 

B. Amber Light AN D Red Lig ht - LIT 
Ensure 1WP-35 and 1WM-46 are closed on 1MC-11. 

C. Amber Light ONLY - LIT 
Ensure 1 WP-37 and 1WP-35 are closed on 1 MC- 11 

D. Amber LightAND Red Light - LIT 
Ensure 1 WP-37 and 1WP-35 are closed on 1 MC- 11 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 36 B 

General Discussion 
Alarm given in the stem of this question is caused by a Trip 2 associated OEMF-49. The EMF digital module has a red led with would be 
illuminated if the Trip 2 setpoint were to be reached. The yellow LED is for a Trip I. ARP for this annunciator directs the operator to ensure 
I WP-35 and 1 WM-46 are closed. 

K.A is matched because candidate must know how to verify from the a liquid rad waste alarm is valid and then determine the required controls 
which need to be operated in order to respond to the alarm per the associated Alarm Response Procedure. 

Answer A Discussion 
Plausible ifthe candidate believes that the amber light indicates Trip 2, second part ofthe question is correct. 

Answer B Discussion 
ICORRECT 

Answer C Discussion 

Plausible: first part as described above, second because one of the valves is correct, the other is closed by a different EMF for a similar liquid 
waste release. 

Answer D Discussion 
Plausible: First part is correct, second is plausible as described above. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory NEW 

Development References 

ITechnical Reference(s): OP-MC-MC-EMF, Rev 19 
pages III & 113 
OP/I/A/6 10010 I 0 Q Pg 28 

Learning Objective: OP-MC-MC-EMF, Obj. 3 

QuestionBank # IKA system IKA number I 

18361SYS068 12.4.50 1 

KA desc 

Question Source 

Student References Provided 

SYS068 GENERIC D Ability to verify system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10 I 43.5 I 
45.3) 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 36 B 

General Discussion 
Alarm given in the stem ofthis question is caused by a Trip 2 associated OEMF-49. The EMF digital module has a red led with would be 
illuminated if the Trip 2 setpoint were to be reached. The yellow LED is for a Trip I. ARP for this annunciator directs the operator to ensure 
IWP-35 and lWM-46 are closed. 

KA is matched because candidate must know how to verifY from the a liquid rad waste alarm is valid and then determine the required controls 
which need to be operated in order to respond to the alarm per the associated Alarm Response Procedure. 

Answer A Discussion 
Plausible if the candidate believes that the amber light indicates Trip 2, second part of the question is correct. 

Answer B Discussion 
ICORRECT 

Answer C Discussion 

Plausible: first part as described above, second because one of the valves is correct, the other is closed by a different EMF for a similar liquid 
waste release. 

Answer D Discussion 
Plausible: First part is correct, second is plausible as described above. 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 
ITechnical Reference(s): OP-MC-MC-EMF, Rev 19 

~ OPT Approved pages III & 113 

~ OPS Approved 
OP/l/A/6100/010 Q Pg 28 

D NRC Approved Learning Objective: OP-MC-MC-EMF, Obj. 3 

QuestionBank # IKA_system lKA_number J 
18361SYS068 12.4.50 I 

KA desc 
SYS068 GENERICDAbility to verifY system alarm setpoints and operate controls identified in the alarm response manual. (CFR: 41.10/43.5/ 
45.3) 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 72 oflSl 



Question 36 References: 

From Lesson Plan OP-MC-WE-EMF page 113: 

DETECTOR 
NUMBER 

1&2 EMF 4" &B 

OEMF47 

1&2EMF 48A&B 

OEMF 49 

OEMF 50 

PROCESS 
MONITORED 

COMPONENT 
COOLING WATER 

BORON RECYCLE 

REACTOR COOLANT 
WATER 

LIQUID WASTE 

GASEOUS WASTE 

FUNCTION 

CLOSES SURGE TANK 
VENT (KC122) 

DIVERTS NB EVAP, DISTILLATE 
FLOW BACK TORBT BY 
DIVERTINGNB 219 

MONITORS NC SAMPLE 
FROM "A" & "D" HOT LEGS 

TERM:INATES LIQUID WASTE 
RELEASE (CLOSES WM46 ) 
(NOirn4ALLYISOLATED) 
AND CLOSES WP35, 

TERMINATES GASEOUS 
WASTE RELEASE 
(CLOSES WG160) 

LOCATION 

SOUTH END OF 
KCHX 

NORTH END OF 733 
LEVEL OF AUX BLDG 

716 LEVEL OUTSIDE 
HOT LAB 

NEAR WM:T 

716 LEVEL NORTH 
END 

Question 36 References: 

From Lesson Plan OP-MC-WE-EMF page 113: 

DETECTOR 
NUMBER 

1&2 EMF 46A &B 

OEMF 47 

1&2 EMF 48A&B 

OEMF 49 

OEMF 50 

PROCESS 
MONITORED 

COMPONENT 
COOLING WATER 

BORON RECYCLE 

REACTOR COOLANT 
WATER 

LIQUID WASTE 

GASEOUS WASTE 

FUNCTION 

CLOSES SURGE TANK 
VENT (KC122) 

DIVERTS NB EVAP. DISTILLATE 
FLOW BACK TO RHT BY 
DIVERTINGNB 219 

MONITORS NC SAMPLE 
FROM "AI) & liD I) HOT LEGS 

TERMINATES LIQUID WASTE 
RELEASE (CLOSES WM46 ) 
(NORMALLYISOLATED) 
AND CLOSES WP3!. 

TERMINATES GASEOUS 
WASTE RELEASE 
(CLOSES WG160) 

LOCATION 

SOUTH END OF 
KCHX 

NORTH END OF 733 
LEVEL OF AUX BLDG 

716 LEVEL OUTSIDE 
HOT LAB 

NEAR WMT 

716 LEVEL NORTH 
END 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 37 

~uestionBank # KA system KA number 
1837 SYS071 A4.14 

~ desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)OWDGS status alarms 

Given the following: 

• Unit 1 is operating at 100% RTP 
• Unit 2 is refueling 
• Unit 1 is releasing a minimally decayed Waste Gas Decay Tank 
• A significant packing leak starts on isolation valve 1WG-160, 0NG Decay Tank 

Outlet to Unit Vent Control) 

Which ONE (1) of the following correctly describes the automatic actions which will 
ensure that the leak is contained and filtered? 

A. 1 EMF-35 (Unit Vent Part Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans AND 1 EMF-41 (Aux Bldg Vent Hi Rad) 
automatically aligns the Auxiliary Building ventilation filter trains. 

B. 1 EMF-41 (Aux Bldg Vent Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans AND 1 EMF-36 (Unit Vent Gas Hi Rad) 
automatically closes 1WG-160. 

C. 1 EMF-36 (Unit Vent Gas Hi Rad) automatically closes 1WG-160 AND 1 EMF-
35 (Unit Vent Part Hi Rad) automatically aligns the Auxiliary Building 
ventilation filter trains. 

D. OEMF-50 (Waste Gas Disch Hi Rad) automatically closes 1WG-160 AND 
1 EMF-41 (Aux Bldg Vent Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 37 

~uestionBank # KA system KA number 
1837 SYS071 A4.14 

~ desc 
Ability to manually operate andlor monitor in the control room: (CFR: 41.7/45.5 to 45.8)DWDGS status alarms 

Given the following: 

• Unit 1 is operating at 100% RTP 
• Unit 2 is refueling 
• Unit 1 is releasing a minimally decayed Waste Gas Decay Tank 
• A significant packing leak starts on isolation valve 1WG-160, ryvG Decay Tank 

Outlet to Unit Vent Control) 

Which ONE (1) of the following correctly describes the automatic actions which will 
ensure that the leak is contained and filtered? 

A. 1 EMF-35 (Unit Vent Part Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans AND 1 EMF-41 (Aux Bldg Vent Hi Rad) 
automatically aligns the Auxiliary Building ventilation filter trains. 

B. 1 EMF-41 (Aux Bldg Vent Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans AND 1 EMF-36 (Unit Vent Gas Hi Rad) 
automatically closes 1WG-160. 

C. 1 EMF-36 (Unit Vent Gas Hi Rad) automatically closes 1WG-160 AND 1 EMF-
35 (Unit Vent Part Hi Rad) automatically aligns the Auxiliary Building 
ventilation filter trains. 

D. OEMF-50 (Waste Gas Disch Hi Rad) automatically closes 1WG-160 AND 
1 EMF-41 (Aux Bldg Vent Hi Rad) automatically stops the Auxiliary Building 
ventilation unfiltered exhaust fans. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 37 A 

General Discussion 
The release of radioactive gas into the Auxiliary Building will be picked up by the Auxiliary Building Ventilation System which discharges to 
the plant vent. The Unit I Low Range Particulate Vent Monitor (EMF 35) should alarm which will automatically stop the Auxiliary Building 
Unfiltered Exhaust Fans. The Auxiliary Building Ventilation Monitor (EMF 41) should also alarm which will place the Auxiliary Building 
Ventilation Filter system in service. 

There are no specific WGDS status alarms in the Main Control Room. Therefore, an exact match for this KA is difficult. The closest match 
possible is to test applicant's ability to evaluate conditions related to the WGDS and determine how the status of the WGDS will change based on 
radiation monitor alarms (in the Main Control Room) and automatic actions associated with those alarms. 

This is a higher cognitive level because the candidate must comprehend the physical location of the leak and based on that location analyze the 
given answers to determine which automatic actions will mitigate the consequences of the leak. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect: EMF 41 does not automatically stop these fans. Plausible if the candidates do not recognize that this is not an automatic action for 
EMF 41 but for EMF 35/37. 

Answer C Discussion 

Incorrect: EMF 35 does not realign ventilation filters. Plausible if applicant does not recognize this. Also, EMF 36 can close 1 WG-160. But, 
since it's setpoint is high enough to allow the release to occur, EMF 36 will not alarm. 

Answer D Discussion 
Incorrect. EMF 50 will not get to Trip 2 because it is set for the activity being released, and EMF 41 does not automatically stop these fans. 
Plausible as these are automatic actions for the EMF monitors. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS NRC Bank 771 /2009 NRC Question 49 

~ Developed Development References Student References Provided 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

OP-MC-WE-EMF, rev. 29, page 29 Objective 3 

QuestionBank # KA_system 
1837 SYS071 A4.14 

KA desc 
Ability to manually operate and/or monitor in the control room: (CFR: 41.7/45.5 to 45.8)OWDGS status alarms 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 37 A 

General Discussion 
The release of radioactive gas into the Auxiliary Building will be picked up by the Auxiliary Building Ventilation System which discharges to 
the plant vent. The Unit 1 Low Range Particulate Vent Monitor (EMF 35) should alarm which will automatically stop the Auxiliary Building 
Unfiltered Exhaust Fans. The Auxiliary Building Ventilation Monitor (EMF 41) should also alarm which will place the Auxiliary Building 
Ventilation Filter system in service. 

There are no specific WGDS status alarms in the Main Control Room. Therefore, an exact match for this KA is difficult. The closest match 
possible is to test applicant's ability to evaluate conditions related to the WGDS and determine how the status ofthe WGDS will change based on 
radiation monitor alarms (in the Main Control Room) and automatic actions associated with those alarms. 

This is a higher cognitive level because the candidate must comprehend the physical location ofthe leak and based on that location analyze the 
given answers to determine which automatic actions will mitigate the consequences of the leak. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect: EMF 41 does not automatically stop these fans. Plausible ifthe candidates do not recognize that this is not an automatic action for 
EMF 41 but for EMF 35/37. 

Answer C Discussion 

Incorrect: EMF 35 does not realign ventilation filters. Plausible if applicant does not recognize this. Also, EMF 36 can close 1 WG-160. But, 
since it's setpoint is high enough to allow the release to occur, EMF 36 will not alarm. 

Answer D Discussion 
Incorrect. EMF 50 will not get to Trip 2 because it is set for the activity being released, and EMF 41 does not automatically stop these fans. 
Plausible as these are automatic actions for the EMF monitors. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK MNS NRC Bank 771 1 2009 NRC Question 49 

~ Developed Development References Student References Provided 
OP-MC-WE-EMF, rev. 29, page 29 Objective 3 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

QuestionBank # KA system 
1837SYS071 

KA desc 

KA number 
A4.14 

Ability to manually operate and/or monitor in the control room: (CFR: 4l.7 1 45.5 to 45.8)DWDGS status alarms 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 74 of 151 



Question 37 References: 

From OP-MC-WE-EMF page 29: 

The purpose of the auto actions: 

• EMF34 effluent is directed to ground water drainage sump "A", therefore isolating this 
flowpath prevents contaminating this sump. 

• S/G blowdown blowoff tank effluent may be directed to either the condensate system or the 
turbine building sump, isolating blowdown will prevent contaminating these systems via the 
blowdown pathway. 

• Conventional sampling effluent may be directed to the CST or turbine building sump, isolating 
conventional sampling will prevent contaminating these systems via this pathway. 

These channels use dual range gamma liquid assembly. The low range uses a gamma liquid ( Nal Scint ) 

while the high range uses a GM detector. 

2.1.4 Unit Vent Airborne Monitor 
The following channels are used to monitor the unit vent: 

• 1(2) EMF 35 (L) Unit 1(2) Unit Vent Particulate (Low Range) 

• 1(2) EMF 36 (L) Unit 1(2) Unit Vent Gas (Low Range) 

• 1(2) EMF 36 (H) Unit 1(2) Unit Vent Gas (High Range) 

• 1(2) EMF 37 Unit 1(2) Unit Vent Iodine 

Objective # 2 

These EMFs, utilize a sample probe located within the Unit Vent to monitor, record, and alarm the 

gaseous, iodine and air particulate activity levels released to the atmosphere from the combined 

ventilation systems within the station. 

Atmosphere from the Containment Purge, Containment Annulus Ventilation, Auxiliary Building 

Ventilation, Condenser Air Ejector, Fuel Pool Ventilation and other potentially radioactive systems are 

discharged through the Unit Vent. 

Objective # 2, 3 

The automatic actions for these EMFs are as follows: 

• A Trip 2 high radiation alarm on lEMF 35 (L), lEMF 37, 2EMF 35 (L), or 2EMF 37 will stop 
Auxiliary Building Unfiltered Exhaust Fans lABFXF-1A, lABFXF-1B, 2ABFXF-1A, and 2ABFXF-2B. 

• lEMF 36 (L) will also alarm and indicate at the Waste Gas Processing Panel. 

( 
\ 

( 

Question 37 References: 

From OP-MC-WE-EMF page 29: 

The purpose of the auto actions: 

• EMF34 effluent is directed to ground water drainage sump "A", therefore isolating this 
flow path prevents contaminating this sump. 

• S/G blowdown blowoff tank effluent may be directed to either the condensate system or the 
turbine building sump, isolating blowdown will prevent contaminating these systems via the 
blowdown pathway. 

• Conventional sampling effluent may be directed to the CST or turbine building sump, isolating 
conventional sampling will prevent contaminating these systems via this pathway. 

These channels use dual range gamma liquid assembly. The low range uses a gamma liquid ( Nal Scint ) 

while the high range uses a GM detector. 

2.1.4 Unit Vent Airborne Monitor 
The following channels are used to monitor the unit vent: 

• 1(2) EMF 35 (L) Unit 1(2) Unit Vent Particulate (Low Range) 

• 1(2) EMF 36 (L) Unit 1(2) Unit Vent Gas (Low Range) 

• 1(2) EMF 36 (H) Unit 1(2) Unit Vent Gas (High Range) 

• 1(2) EMF 37 Unit 1(2) Unit Vent Iodine 

Objective # 2 

These EMFs, utilize a sample probe located within the Unit Vent to monitor, record, and alarm the 

gaseous, iodine and air particulate activity levels released to the atmosphere from the combined 

ventilation systems within the station. 

Atmosphere from the Containment Purge, Containment Annulus Ventilation, Auxiliary Building 

Ventilation, Condenser Air Ejector, Fuel Pool Ventilation and other potentially radioactive systems are 

discharged through the Unit Vent. 

Objective # 2, 3 

The automatic actions for these EMFs are as follows: 

• A Trip 2 high radiation alarm on lEMF 35 (L), lEMF 37, 2EMF 35 (L), or 2EMF 37 will stop 
Auxiliary Building Unfiltered Exhaust Fans lABFXF-lA, lABFXF-lB, 2ABFXF-IA, and 2ABFXF-2B. 

• lEMF 36 (L) will also alarm and indicate at the Waste Gas Processing Panel. 



2.1.6 Auxiliary Building Ventilation Monitor 

The Auxiliary Building is monitored by OEMF 41 - Aux Building Ventilation. 

Objective # 2, 5 

EMF-41 uses a scanner capable of monitoring 12 points within the Auxiliary Building ventilation ducts. 

These points are located to provide maximum coverage of Auxiliary Building rooms. (refer to Drawing 

7.2 and 7.3) 

NOTE: Sample point 6 has been deleted, so only 11 points are currently monitored. 

A timed sample system is used to control the solenoid valves (refer to Drawing 7.4). Each sample 

point takes about 2.5 minutes, 1.5 minutes to purge and 1 minute to sample. Thus, each point will be 

sampled twice per hour. The flow rate for each sample line is 1 scfm. This 1 scfm from the sampled line 

is routed through the detector. A SCAN/STOP switch is provided to control EMF 41 operation mode: ( 

refer to Drawing 7.4 ) 

• Scan Mode - provides automatic sequential sampling of 11 Aux. Bldg areas. PT/1/A/4600/03B 
requires the toggle switch to be in the scan position. 

• Stop - provides continuous sampling of one area. 

A ready light - illuminates while EMF is sampling and off while purging. A STEP switch allows manual 

selection of desired sample point. This option is available in the SCAN mode only. A point window 

provides an LED readout that displays selected sample point. When the scanner is selected to a single 

point, remote readout to the OAC and Pi database is disabled. Only the local Control Room module 

readout is available. 

Objective # 2, 3 

On a Trip 2 high radiation alarm, Aux. Building Ventilation will be passed through filter units ABFU-1 

and ABFU-2 (filter bypass will be terminated). The following dampers will open: 

• 1ABF-D-4A 2ABF-D-4A 

• 1ABF-D-4B 2ABF-D-4B 

• 1ABF-D-SA 2ABF-D-SA 

• 1ABF-D-SB 2ABF-D-SB 

The following dampers will close: 

• 1ABF-D-3 

• 2ABF-D-3 

• 1ABF-D-6 

• 2ABF-D-6 
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The Auxiliary Building is monitored by OEMF 41 - Aux Building Ventilation. 
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MNS NRC Exam Bank Question 771: 

1 Pt(s) 

Answer: D 

Unit 1 is operating at full power and Unit 2 is refueling. Unit 1 is releasing a minimally 
decayed waste gas decay tank when a significant packing leak starts on isolation valve 
1 WG-160, (WG Decay Tank Outlet to Unit Vent Control). 

Which one of the following statements correctly describes the automatic actions 
required to assure that the leak is contained and filtered? 

A. lEMF-50 (WASTE GAS DISCH HI RAO) automatically closes 1 WG-160, and lEMF-41 (Aux 

BLOG VENT HI RAO) automatically stops the auxiliary building ventilation unfiltered 

exhaust fans. 

B. lEMF-41 automatically stops the auxiliary building ventilation unfiltered 

exhaust fans, and lEMF-36 (UNIT VENT HI RAO) automatically closes 1 WG-160. 

c. lEMF-36 automatically closes 1 WG-160, and lEMF-35 (UNIT VENT PART HI RAO) 

automatically aligns the auxiliary building ventilation filter trains. 

D. lEMF-35 automatically stops the auxiliary building ventilation unfiltered 

exhaust fans, and lEMF-41 automatically aligns the auxiliary building 

ventilation filter trains. 
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MNS NRC Exam Bank Question 771 : 

1 Pt(s) 

Answer: D 

Unit 1 is operating at full power and Unit 2 is refueling. Unit 1 is releasing a minimally 
decayed waste gas decay tank when a significant packing leak: starts on isolation valve 
1 WG-160, (WG Decay Tank Outlet to Unit Vent Control). 

Which one of the following statements correctly describes the automatic actions 
required to assure that the leak: is contained and filtered? 

A. lEMF-50 (WASTE GAS DISCH HI RAO) automatically closes lWG-160, and lEMF-41 (Aux 

BLDG VENT HI RAO) automatically stops the auxiliary building ventilation unfiltered 

exhaust fans. 

B. lEMF-41 automatically stops the auxiliary building ventilation unfiltered 

exhaust fans, and lEMF-36 (UNIT VENT HI RAO) automatically closes lWG-160. 

C. lEMF-36 automatically closes 1 WG-160, and lEMF-35 (UNIT VENT PART HI RAO) 

automatically aligns the auxiliary building ventilation filter trains. 

D. lEMF-35 automatically stops the auxiliary building ventilation unfiltered 

exhaust fans, and lEMF-41 automatically aligns the auxiliary building 

ventilation filter trains. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 38 

QuestionBank # KA system KA number 
1838 SYS075 K2.03 

,t<.A, desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)DEmergency/essential SWS pumps ................................. .. 

Which ONE (1) of the following is the power supply to 1 B Nuclear Service Water 
Pump? 

A. 1ETB 

B. 1ELXB 

C. 1TB 

D. 1EMXB 
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2009 RO NRC Retake Examination QUESTION 38 

QuestionBank # KA system KA number 
1838 SYS075 K2.03 

,t<.A, desc 
Knowledge of bus power supplies to the following: (CFR: 41.7)DEmergency/essential SWS pumps .................................. . 

Which ONE (1) of the following is the power supply to 1 B Nuclear SeNice Water 
Pump? 

A. 1ETB 

B. 1 ELXB 

C. 1TB 

D. 1EMXB 
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A 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 38 

General Discussion 
The 1B Nuclear Service Water Pump is powered from emergency bus IETB. 

The KIA is matched because the applicant must know the power supply for the Nuclear Service Water pumps. 

Answer A Discussion 

ICORRECT. 

Answer B Discussion 
Incorrect. Plausible because it is the correct unit and correct train and lETB is supplied from 1 TD which is supplied by lATB. 

Answer C Discussion 

Incorrect. Plausible because it is the correct unit and lETB can be supplied from 1 TB. 

Answer D Discussion 
Incorrect. Plausible because it is the correct unit and correct train and IEMXB is a safety-related load center which is supplied from lETB. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Memory 

luestionBank # KA system 
1838 SYS075 

BANK 

Development References 
OP-MC-PSS-RN Objective 3 
Page 21 

KA number 
K2.03 

Question Source 
MNS Bank Question PSSRN006 

Student References Provided 

I L-__________________________ ~ 

Knowledge of bus power supplies to the following: (CFR: 41.7)OEmergency/essential SWS pumps .................................. . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 38 A 

General Discussion 
The 1B Nuclear Service Water Pump is powered from emergency bus lETB. 

The KIA is matched because the applicant must know the power supply for the Nuclear Service Water pumps. 

Answer A Discussion 

iCORRECT. 

Answer B Discussion 
Incorrect. Plausible because it is the correct unit and correct train and lETB is supplied from 1 TD which is supplied by lATB. 

Answer C Discussion 

Incorrect. Plausible because it is the correct unit and lETB can be supplied from 1 TB. 

Answer D Discussion 
Incorrect. Plausible because it is the correct unit and correct train and lEMXB is a safety-related load center which is supplied from lETB. 

Job Level Cognitive Level QuestionType 
RO Memory 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

luestionBank # KA system 
1838 SYS075 

KA desc 

BANK 

Development References 
OP-MC-PSS-RN Objective 3 
Page 21 

KA number 
K2.03 

Question Source 
MNS Bank Question PSSRN006 

Student References Provided 

Knowledge of bus power supplies to the following: (CFR: 41.7)DEmergency/essential SWS pumps .................................. . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 38 References: 

From Lesson Plan OP-MC-P55-RN page 21 : 

2.2 RN Pumps, Strainers and Mini-flow 

Objective # 3 

The station has four RN pumps, two for each unit. Each pump is powered from its unit related 4160v 

buss, ETA for the "A" train pump and ETB for the "B" train pump. Each RN pump can be operated from 

MC11 using start/stop push buttons. If the Control Room has to be evacuated, then each pump can be 

controlled from the Auxiliary Shutdown Panel ( ASP) after control has been transferred. (Transfer of 

control to the ASP will be covered in lesson plan OP-MC-CP-ASP). Normally only one pump per unit is 

operating, however the number of pumps running will correspond to unit requirements. The RN pump 

motor cooler receives cooling water from its corresponding RN pump discharge. 

Each pump meets or exceeds design flow requirements. Indication of RN pump A(B) Discharge pressure 

( 0 to 150 psig ) and RN pump A(B) Flow ( 0 to 20,000 gpm ) is provided on MC9. 

Objective # 4 

The RN pumps will automatically start if: 

• Train related Safety injection signal is actuated 

• Train related Blackout signal is actuated 

• Train related CA pump is started. 

The automatic start signals for the RN pumps have interlocks within the trip circuitry to prevent the 

pumps from being manually stopped as long as the automatic start signal is present. 

RN Pump discharge throttle valve ( RN-29 "RN Pump A Disch Isol" and RN 31 "RN Pump B Disch Isol" ) is 

used to throttle flow in the RN System during the start of the first pump. This valve is normally full open 

during operation. 

Objective #5 

The RN pump has a base plate drain which is a stainless steel basin which collects primarily mechanical 

seal leakage from RN pump inboard and outboard bearings. Two sump pumps are provided for the 

catch basin. They are powered from a local electrical socket with an on/off switch. The switch should 

be in the "on" position if the RN pump is running. A float switch is used to start and stop the sump 

pump. The sump pumps discharge to "A" Groundwater Sump. 
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Question 38 References: 

From Lesson Plan OP-MC-P55-RN page 21 : 

2.2 RN Pumps, Strainers and Mini-flow 

Objective # 3 

The station has four RN pumps, two for each unit. Each pump is powered from its unit related 4160v 
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( MNS Exam Bank Question PSSRN006: 

PSSRN006 

1 Pt Which of the following is the power supply to 1 B Nuclear Service 

Water Pump? 

Answer 100 

A. 1ETB 

B. 1ATB 

c. 1TB 

D. 1EMXB 

A 

MNS Exam Bank Question PSSRN006: 

PSSRN006 

1 Pt Which of the following is the power supply to 1 B Nuclear Service 

Water Pump? 

A. 1ETB 

B. 1ATB 

C. 1TB 

D. 1EMXB 

Answer 100 

A 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 39 

iQuestionBank # IKA system IKA number I 
1839 I EPE007 I 2.4.2 I 

KA desc 
EPE007 GENERIC D Knowledge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 41.7 / 45.7 
/45.8) 

Given the following: 

• Unit 1 was operating at 100% RTP 
• A Reactor Trip occurs due to the loss of Bus 1TA 
• NC system temperature is 569°F 

Which ONE (1) of the following describes the CURRENT plant status based on the 
conditions above? 

A. Main Feed Pump turbines are tripped 
Bank 1 Condenser Dump valves are modulated open 

B. Main Feed Pump turbines are in MANUAL at 2800 RPM 
Bank 1 Condenser Dump valves are tripped open 

C. Main Feed Pump turbines are tripped 
Bank 1 Condenser Dump valves are tripped open 

D. Main Feed Pump turbines are in MANUAL at 2800 RPM 
Bank 1 Condenser Dump valves are modulated open 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

I 
1839 I EPE007 1 2.4.2 

KA desc 

QUESTION 39 D 
EPE007 GENERICDKnowiedge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 41.7/45.7 
/45.8) 

Given the following: 

• Unit 1 was operating at 100% RTP 
• A Reactor Trip occurs due to the loss of Bus 1TA 
• NC system temperature is 569 0 F 

Which ONE (1) of the following describes the CURRENT plant status based on the 
conditions above? 

A. Main Feed Pump turbines are tripped 
Bank 1 Condenser Dump valves are modulated open 

B. Main Feed Pump turbines are in MANUAL at 2800 RPM 
Bank 1 Condenser Dump valves are tripped open 

C. Main Feed Pump turbines are tripped 
Bank 1 Condenser Dump valves are tripped open 

D. Main Feed Pump turbines are in MANUAL at 2800 RPM 
Bank 1 Condenser Dump valves are modulated open 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 39 

General Discussion 
On a reactor trip, the Main Feed Pump turbines will go to Manual Speed control with a setting of 2800 rpm (rollback hold). With NC system 
temperature at 569°F, this is 12°F above no-load Tave. The turbine trip controller portion of the Steam Dump control system will modulate the 
Bank I Condenser Dump valves open until NC system T-ave is 14.4°F above no-load T-ave (557°F) at which point the Bank 2 dump valves will 
receive a trip open signal. 

There is no direct correlation for automatic actions, interlocks, or setpoints associated with EOP entry conditions. Closest match to this KIA is 
to ask automatic actions that should have occurred on EOP entry (in this case a Reactor Trip) given a specific set of plant conditions. 

This is an analysis level question as it required the applicant to associate multiple pieces of information both calculated and recalled from 
memory to correctly answer the question. The applicant must first determine that the CF pumps should be in rollback hold and not tripped based 
on the difference between their response on a reactor trip and SI (or other CF pump trip scenarios). The applicant must then determine that there 
is a 12:oF delta-T between T-ave and no-load T-ave and recall from memory that on the Plant Trip Controller, with less than a 14.4°F delta-T the 
Bank I Steam Dump valves will be modulated open and not tripped open. The applicant must recall the difference in setpoints betweent the 
Load Rejection Controller and Plant Trip Controller as the setpoint for Bank I trip open on the Load Rejection Controller is 8.1 OF. 

Answer A Discussion 
Incorrect. Main Feed Pump turbine trip is plausible as the turbines will trip on an SI, S/G Hi-Hi level, Hi Hi Doghouse level or a trip of all three 
CBPs. Second part of answer is correct. 

Answer B Discussion 
Incorrect. Plausible because first part is correct and with the current delta-T, the Bank I Condenser Dump valves would be tripped open if 
control was on the Load Rejection Controller. 

Answer C Discussion 

Incorrect. Plausible if the applicant confuses CF pump status on a Reactor Trip with SI, Hi-Hi S/G level, Hi-Hi Doghouse level or trip of all 
CBPs. Bank: I Condenser Dumps would be tripped open if control was on the Load Rejection Controller. 

Answer D Discussion 
'C:::ORRECT. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Lesson Plan OP-MC-STM-IDE pages 25,29, and 31 
Lesson Plan OP-MC-CF-CF pages 
19 Lesson Plan OP-MC-CF-IWE 
page 29 

QuestionBank # IKA system IKA number I 
I 839iEPE007 12.4.2 1 

KA desc 

Question Source 

Student References Provided 

EPE007 GENERICDKnowledge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 41.7/45.7 
145.8) 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 39 D 

General Discussion 
On a reactor trip, the Main Feed Pump turbines will go to Manual Speed control with a setting of 2800 rpm (rollback hold). With NC system 
temperature at 569°F, this is l2°F above no-load Tave. The turbine trip controller portion of the Steam Dump control system will modulate the 
Bank I Condenser Dump valves open until NC system T-ave is 14.4°F above no-load T-ave (557°F) at which point the Bank 2 dump valves will 
receive a trip open signal. 

There is no direct correlation for automatic actions, interlocks, or setpoints associated with EOP entry conditions. Closest match to this KIA is 
to ask automatic actions that should have occurred on EOP entry (in this case a Reactor Trip) given a specific set of plant conditions. 

This is an analysis level question as it required the applicant to associate multiple pieces of information both calculated and recalled from 
memory to correctly answer the question. The applicant must first determine that the CF pumps should be in rollback hold and not tripped based 
on the difference between their response on a reactor trip and SI (or other CF pump trip scenarios). The applicant must then determine that there 
is a 12:oF delta-T between T-ave and no-load T-ave and recall from memory that on the Plant Trip Controller, with less than a 14.4°F delta-T the 
Bank 1 Steam Dump valves will be modulated open and not tripped open. The applicant must recall the difference in setpoints betweent the 
Load Rejection Controller and Plant Trip Controller as the setpoint for Bank 1 trip open on the Load Rejection Controller is 8.1 OF. 

Answer A Discussion 
Incorrect. Main Feed Pump turbine trip is plausible as the turbines will trip on an SI, S/G Hi-Hi level, Hi Hi Doghouse level or a trip of all three 
CBPs. Second part of answer is correct. 

Answer B Discussion 
Incorrect. Plausible because first part is correct and with the current delta-T, the Bank I Condenser Dump valves would be tripped open if 
control was on the Load Rejection Controller. 

Answer C Discussion 

Incorrect. Plausible if the applicant confuses CF pump status on a Reactor Trip with SI, Hi-Hi S/G level, Hi-Hi Doghouse level or trip of all 
CBPs. Bank I Condenser Dumps would be tripped open if control was on the Load Rejection Controller. 

Answer D Discussion 
'-:::ORRECT. 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Comprehension NEW 

Development References 
Lesson Plan OP-MC-STM-IDE pages 25, 29, and 31 
Lesson Plan OP-MC-CF-CF pages 
19 Lesson Plan OP-MC-CF-IWE 
page 29 

QuestionBank # IKA system IKA number I 
I 8391EPE007 12.4.2 1 

KA desc 

Question Source 

Student References Provided 

EPE007 GENERICDKnowledge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 41.7 I 45.7 
145.8) 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 39 References: 

From Lesson Plan CF-CF page 19: 

Objective # 4 

The conditions which will result in both main feed pumps tripping: 

• if all three CBPs trip 

• on a Safety Injection actuation 

• on S/G Hi-Hi-Ievel (P-14)(83%) 

• on Hi Hi Dog House level in either inner or outer Dog House (12 inches) 

The conditions which will result in tripping the associated main feed pump: 

• two out of three of its suction pressure switches are low (230 psi g) 

• two out of three of its discharge pressure switches are high (1435 psig) 

• manual trip 

• two out of three low bearing oil pressure (7 psig) 

• two out of three low vacuum (14 inches Hg) 

• overspeed 

• fire lockout 

• thrust bearing wear (0.01 inch axial movement) 

The status of the suction and discharge pressure switches can be determined from the "Condensate 2 

of 3 Logic Panel" located in the Turbine Building basement near the BB demineralizer room across for 

Column 1F24 (refer to Drawing 7.3). 

When A(B) CF pump is tripped, solenoid valve 1 CFSV001 0 (1 CFSV0040) is 
energized which closes A(B) CF Pump piston operated discharge check 
valve CF1 (CF4). This will prevent flow reversals through the idle pump 
and prevent damage to the pump and piping due to waterhammer. 
The CF pump suction (CM266 and CM272) and discharge (CF2 and CF4) 
valves are motor operated valves which can be controlled using 
OPEN/CLOSE pushbuttons from MC-10 (refer to Drawing 7.4). The A(B) CF 
pump turbine high and low pressure stop valves can not be raised 
(opened) until its suction valve CM266 (CM272) and its discharge valve 
CF2(CF5) are open, as well as the CM Booster Pump recirc valve CM250 
and CF System Flush Valve CF124 are closed. In addition CF124 can not 
be opened unless A CFP suction valve (CM266) and discharge valve (CF 2) 
are open OR B CFP suction valve (CM272) and discharge valve (CF 5) are 
open, and both CF pump turbines are tripped. 
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From Lesson Plan OP-MC-CF-IWE page 29: 

3.2 Abnormal and Emergency Operation 

When a reactor trip occurs, the feed pumps go to Man Speed control with a setting of 
2800 rpm. 

All abnormal and emergency operations of the Feedwater Pumps are covered in 
the appropriate AP and EP lesson plans. 

4.0 TECHNICAL SPECIFICATIONS 

There are no Technical Specifications associated with Feedwater Pump Speed 
Control. 

5.0 INDUSTRY EVENTS 

5.1 Nuclear NetworklOEP No: OE 7137, Main Feedwater Pump Tripped Due To 
Failure Of Speed Controller 

On January 25, 1995, Arkansas Nuclear One (ANO) Unit 2 was holding at 20% 
power when the "A" main feedwater (MFW) pump tripped due to a failure of the 
pump speed controller. At the time of the failure, the "8" MFW pump was idling 
at its low speed stop. Feedwater was restored by raising the "8" MFW pump 
speed until it began feeding the steam generators. Feedwater flow to the steam 
generators was lost for about one minute and the levels dropped a significant 
amount before they began to increase. If the "8" pump had not been idling on­
line, the plant would have tripped. 

Cause: 

The blown fuse was caused by an age related power supply failure. 

Significance: 

Operators trained on the event to reinforce good operating techniques. 

5.2 PIP M-01-00986 - McGuire Unit 1 significant cooldown 

On March 10,2001 McGuire Unit 1 operators were reducing reactor power in 
preparation for 1 EOC14. When reactor power was about 15% rated thermal power 
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(RTP), letdown flow was increased to 120 gpm. Following this activity, regular 
monitoring and adjustment of charging flow was required to maintain proper 
pressurizer level. Steam dump control was placed in "Steam Pressure Mode" and 
adjusted to maintain T -Cold at 557 degrees. Following this action, some manual 
adjustments of the demand setpoint were required to maintain proper primary 
system temperature. 

From Lesson Plan OP-MC-STM-IDE page 25: 

The load rejection controller output signal (Steam Dump Demand) is derived from 
Tavg - Tref. Refer to Figure 3 below. Notice that the controller does not develop an 
output until the Tavg - Tref reaches 3°F. The 3°F deadband allows the Reactor 
Control System to restore Tavg to Tref following small transients without Steam 
Dump operation. At (Tavg - Tref ) of 8.1°F the Steam Dump Demand will be 25% 
which is the value required to modulate Bank 1 fully open. At (Tavg - Tref ) of 13°F 
the Steam Dump Demand will be 45% which is the value required to modulate 
Bank 2 fully open. 

45 -------------------------------
Steam 

Dump 

Demand 25 

3 8.1 

Tave- Tref 

13 

Figure 3, Load Rejection Steam Dump Demand on Tave - Tref Mismatch (9/14/04) 

NOTE: Figure 3 is available on the OAC (SB Graphic) 
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2.3.4 The load rejection trip bistables are used to provide a separate dump valve 
trip open signal by energizing the trip solenoid valves for its associated bank 
when the (Tavg-Tref) signal reaches the value where the bank should be fully open. 
This provides faster response on rapidly increasing demand signals. The 
setpoints are: 

Bank T avg - Tref (OF) 

1 8.1 

2 13 

Trip bistables and valves are energized to actuate; thus, a signal failure will 
prevent tripping (modulation may still be available). 

2.3.5 Arming the steam dumps in the load rejection mode. 

Objective #6 

To arm the Condenser Dump Valves in the load rejection mode, T -Avg mode must 
be selected on the Steam Dump select switch, the condenser available interlock 
(C-9) must be satisfied, and the loss of load interlock (C-7 A) must be satisfied. 
When all are satisfied, control board status light COND STM DUMP MODULATION 
will illuminate. 

2.3.4 The load rejection trip bistables are used to provide a separate dump valve 
trip open signal by energizing the trip solenoid valves for its associated bank 
when the (Tavg-Tref) signal reaches the value where the bank should be fully open. 
This provides faster response on rapidly increasing demand signals. The 
setpoints are: 

Bank Tavg - Tref(OF) 

1 8.1 

2 13 

Trip bistables and valves are energized to actuate; thus, a signal failure will 
prevent tripping (modulation may still be available). 

2.3.5 Arming the steam dumps in the load rejection mode. 

Objective #6 

To arm the Condenser Dump Valves in the load rejection mode, T -Avg mode must 
be selected on the Steam Dump select switch, the condenser available interlock 
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( 



From Lesson Plan OP-MC-STM-IDE page 29 and 31 : 

2.4 Plant Trip Controller 

2.4.1 The purpose of the Plant Trip Controller is to reduce T avg to the no~load 
value of 557°F following a reactor trip. 

2.4.2 The Plant Trip Controller will be in effect when both of the following 
conditions exist: 

I Objective #6,7 I 
* STEAM DUMP SELECT switch is in the 'T AVG' position 

* The reactor has tripped (P-4 signal from Train B SSPS) 

Objective #5 

2.4.3 The Plant Trip Controller output signal (Steam Dump Demand) is derived 
from a comparison of Auctioneered Hi Tavg to Tno-Ioad. Auctioneered Hi Tavg was 
discussed in section 2.3.3. 

T no-load is a fixed setpoint which is set for the no load reactor coolant temperature 
(557°F). 

The plant trip steam dump demand signal is equivalent to T avg - T no-load. There is 
no deadband. Refer to Figure 4 below. ( 
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NOTE: Figure 4 is available on the OAG (SB graphic) 

Following a reactor (plant) trip, steam dump capacity requirement is only that 
necessary to maintain steam pressure below the steam generator safety valve 
setpoint. This is met by the 40% condenser dump capacity. 

2.4.4 Arming the steam dumps in the plant trip mode. 

Following a reactor trip Auctioneered Hi T avg will be greater than T no-load and a 
steam dump demand signal proportional to the error will be generated. The 
electrical demand signal will be converted to a control air signal in the E/P 
converter which will drive the valve positioner. The resultant air supply will reach 
the valve actuator provided the valve is 'armed' (arming solenoid valve 
energized). 

The two condenser dump banks are armed in the plant trip mode. To do this, the 
condenser available interlock (C-9) has to be satisfied, and Train 'A' P-4 reactor 
trip signal needs to be present. 

2.4.5 Valve trip bistables 

The trip bistables are used to provide a separate dump valve trip open signal by 
energizing the trip solenoid valves for its associated bank when the 
(Tavg-T No Load) signal reaches the value where the bank should be fully open. 
This provides faster response on rapidly increasing demand signals. The 
setpoints are: 

Bank TAVG - T NoLoad 

1 14.4° 

2 26° 

Any of the bank trip signals are indicated by the single status panel window, 
COND STM DUMP TRIP OPEN. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 40 

,Question Bank # KA system KA number 
1840 APE008 AKl.Ol 

t<A desc 
Knowledge of the operational implications of the following concepts as they apply to a Pressurizer Vapor Space Accident: (CFR 41.8/41.10 / 
45.3)DThermodynamics and flow characteristics of open or leaking valves ...................................................... . 

Unit 1 is in Mode 3 at full temperature and pressure. The crew has entered 
AP/1/A/55001011 (Pressurizer Pressure Anomalies) due to Pressurizer pressure 
decreasing very slowly. 

• Pressurizer pressure is 2150 PSIG 
• PRT pressure is 2 PSIG 

Given the above conditions, determine which ONE (1) of the following would indicate 
a leaking PORV and the state of the fluid in the PORV discharge? 

REFERENCE PROVIDED 

PORV Discharge Temperature State of the Effluent 

A. 200-240°F Wet Vapor 

B. 200-240°F Saturated Vapor 

c. 240-280°F Wet Vapor 

D. 240-280°F Saturated Vapor 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 40 A 

QuestionBank # KA system KA_number 
1840 APE008 AKl.Ol 

t<A desc 
Knowledge of the operational implications of the following concepts as they apply to a Pressurizer Vapor Space Accident: (CFR 41.8 / 41.10/ 
45.3)DThermodynamics and flow characteristics of open or leaking valves ...................................................... . 

Unit 1 is in Mode 3 at full temperature and pressure. The crew has entered 
AP/1/A/55001011 (Pressurizer Pressure Anomalies) due to Pressurizer pressure 
decreasing very slowly. 

• Pressurizer pressure is 2150 PSIG 
• PRT pressure is 2 PSIG 

Given the above conditions, determine which ONE (1) of the following would indicate 
a leaking PORV and the state of the fluid in the PORV discharge? 

REFERENCE PROVIDED 

PORV Discharge Temperature State of the Effluent 

A. 200-240°F Wet Vapor 

B. 200-240°F Saturated Vapor 

C. 240-280°F Wet Vapor 

D. 240-280°F Saturated Vapor 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 40 

General Discussion 
Required Reference is steam table. 
This question is associated with TMI. Per the TMI lesson plan: 
It was clear from the operator's understanding of the PZR PORV discharge temperature and the indications of saturation/superheated fluid in the 
hot leg, that operator knowledge ofthermodynamics needed to be drastically improved. 
At 0520 the operators obtain a printout ofPZR Safety and PORV discharge temperatures showing 232°F and 2S3°F respectively, but the 
operators still believe the PORV to be closed. For some time the PORV had been leaking prior to this day. The PORV leakage had been 
accepted as a normal part of operation (i.e. workaround). The temperature on the discharge of the PZR PORV had indicated what would be seen 
for PORV open or leaking since the PORV had started leaking. The operators believed the discharge temperature would increase to PZR 
temperature if the PORV actually opened. 

A Pressurizer pressure of2150 psig (2165 psia) corresponds to a Saturated Vapor Enthalpy of 1125 BTU/Ibm. This Enthalpy undergoing a 
throttling process discharging to a PRT at a pressure of2 psig (17 psia) 

This KA is matched since the applicant must know how to use the Mollier diagram to determine the thermodynamic characteristics of the fluid 
entering the PRT. 

This is an analysis level because the applicant must evaluate the given conditions using the Mollier diagram to determine the correct temperature 
and state of the fluid. 

Answer A Discussion 
Correct: This pressure results in an enthalpy of ~ 113 5. The intersection of the PRT pressure results in a saturation temperature of 200-240 

Answer B Discussion 
Incorrect. Plausible as this temperature would be obtained if the student followed the entropy line from the PRT pressure to the saturation curve. 

Answer C Discussion 

Incorrect. Plausible if the applicant follows the entropy line from the PRT press to the saturation curve. 

\nswer D Discussion 
Incorrect. Plausible as this temperature would be obtained ifthey follow the entropy line from the PRT press to the saturation curve. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q2 (Bank 60S) 

~ Developed Development References Student References Provided 
THFFL007 

~ OPT Approved OP-CN-II-TMI 
Steam Tables (Q40) 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA_system IKA number I 
IS40lAPEOOS IAKl.01 I 

KA desc 
Knowledge of the operational implications of the following concepts as they apply to a Pressurizer Vapor Space Accident: (CFR 4I.S / 41.10/ 
45.3)DThermodynamics and flow characteristics of open or leaking valves ...................................................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 40 A 

General Discussion 
Required Reference is stearn table. 
This question is associated with TMI. Per the TMI lesson plan: 
It was clear from the operator's understanding of the PZR PORV discharge temperature and the indications of saturation/superheated fluid in the 
hot leg, that operator knowledge of thermodynamics needed to be drastically improved. 
At 0520 the operators obtain a printout of PZR Safety and PORV discharge temperatures showing 232°F and 283°F respectively, but the 
operators still believe the PORV to be closed. For some time the PORV had been leaking prior to this day. The PORV leakage had been 
accepted as a normal part of operation (i.e. workaround). The temperature on the discharge of the PZR PORV had indicated what would be seen 
for PORV open or leaking since the PORV had started leaking. The operators believed the discharge temperature would increase to PZR 
temperature if the PORV actually opened. 

A Pressurizer pressure of2150 psig (2165 psia) corresponds to a Saturated Vapor Enthalpy of 1125 BTU/Ibm. This Enthalpy undergoing a 
throttling process discharging to a PRT at a pressure of 2 psig (17 psia) 

This KA is matched since the applicant must know how to use the Mollier diagram to determine the thermodynamic characteristics ofthe fluid 
entering the PRT. 

This is an analysis level because the applicant must evaluate the given conditions using the Mollier diagram to determine the correct temperature 
and state of the fluid. 

Answer A Discussion 
Correct: This pressure results in an enthalpy of ~ 113 5. The intersection of the PRT pressure results in a saturation temperature of 200-240 

Answer B Discussion 
Incorrect. Plausible as this temperature would be obtained if the student followed the entropy line from the PRT pressure to the saturation curve. 

Answer C Discussion 

Incorrect. Plausible ifthe applicant follows the entropy line from the PRT press to the saturation curve. 

\nswer D Discussion 
Incorrect. Plausible as this temperature would be obtained if they follow the entropy line from the PRT press to the saturation curve. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2006 NRC Q2 (Bank 608) 

~ Developed Development References Student References Provided 
THFFL007 

~ OPT Approved OP-CN-II-TMI 
Stearn Tables (Q40) 

~ OPS Approved 

0 NRC Approved 

QuestionBank # IKA system IKA number I 
1840lAPE008 IAK1.01 I 

KA desc 
Knowledge of the operational implications of the following concepts as they apply to a Pressurizer Vapor Space Accident: (CFR 41.8 / 4l.l0 / 
45.3)DThermodynamics and flow characteristics of open or leaking valves ..................................................... .. 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 80 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 41 D 

QuestionBank # KA system KA number 
1841 APEOI5!OI7 AK2.08 

AA desc 
Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss ofRC Flow) and the following: (CFR 41.7 ! 
45.7)DCCWS ........................................................ . 

Which ONE (1) of the following describes the OPERATIONAL CONCERN associated 
with a Loss of Seal Injection Flow coincident with a Loss of Thermal Barrier Heat 
Exchanger KC Flow? 

A. An increase in pump lower bearing temperature, seal temperatures, and No.1 
sealleakoffflow is expected. However, prompt closure (within five minutes) of 
a Seal Return Containment Isolation Valve should allow continued NCP 
operation. 

B. NCP operation in this condition is limited to 30 minutes, due to the affect of 
borated NCS fluid on the pump seals. Seal Injection flow must be recovered 
or a pump trip will be required. 

C. No temperature increase of the pump or motor bearings is expected but No.1 
seal operation can not continue without fluid between the non-rubbing seal 
faces. Therefore, the No.2 seal must be placed in operation immediately or 
No.1 seal failure will occur. 

D. An increase in pump lower bearing temperature, seal temperatures, and No.1 
seal leakoff flow is expected. Exceeding one of the pump operational 
limitations is expected unless seal injection or thermal barrier cooling is 
recovered. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 41 D 

QuestionBank # KA system KA number 
1841 APE0151017 AK2.08 

AA. desc 
Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss ofRC Flow) and the following: (CFR 41.7 I 
45.7)DCCWS ........................................................ . 

Which ONE (1) of the following describes the OPERATIONAL CONCERN associated 
with a Loss of Seal Injection Flow coincident with a Loss of Thermal Barrier Heat 
Exchanger KC Flow? 

A. An increase in pump lower bearing temperature, seal temperatures, and No.1 
sealleakoff flow is expected. However, prompt closure (within five minutes) of 
a Seal Return Containment Isolation Valve should allow continued NCP 
operation. 

B. NCP operation in this condition is limited to 30 minutes, due to the affect of 
borated NCS fluid on the pump seals. Seal Injection flow must be recovered 
or a pump trip will be required. 

C. No temperature increase of the pump or motor bearings is expected but No.1 
seal operation can not continue without fluid between the non-rubbing seal 
faces. Therefore, the No.2 seal must be placed in operation immediately or 
No.1 seal failure will occur. 

D. An increase in pump lower bearing temperature, seal temperatures, and No.1 
sealleakoffflow is expected. Exceeding one of the pump operational 
limitations is expected unless seal injection or thermal barrier cooling is 
recovered. 

Wednesday, October 14,2009 Page 81 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 41 D 

General Discussion 
The conditions presented in this question represent complete loss of seal cooling to the NCP seals and the NCP lower pump bearing. This would 
result in the water at NC system temperature reaching the pump seal package within approximately 10 minutes and would result in the pump 
parameter reaching trip criteria for both sealleakofftemperature and lower bearing temperature. 

KA is matched because the candidate must demonstrate and understand interrelations between a loss ofKC cooling to the thermal barrier 
coincident with a loss of seal inj ection. Additionally the conditions presented will result in a loss of the pump. 

This is a higher cognitive level question because the candidate must interpret multiple symptoms of a failure, evaluate the impact to continued 
pump operation and evaluate alternate actions to mitigate the consequences of the loss of cooling. 

Answer A Discussion 
Incorrect. Plausible: Increase in seal flow and temps is correct, the closure of the Seal return isolation would raise the pressure in the sealleakoff 
line which would help prevent flashing in this line. 

Answer B Discussion 
Incorrect. Plausible: There are multiple references to 30 min time limits in the limits and precautions associated with the NCP's. Candidate may 
believe that flashing in the seals could result in boron precipitation affecting seal function. 

Answer C Discussion 

Incorrect. Plausible: There are multiple references to 30 min time limits in the limits and precautions associated with the NCP's. He may believe 
that flashing in the seals could result in boron precipitation affecting seal function. 

Answer D Discussion 
ICORRECT :See explanation above 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Comprehension BANK 

Development References 
Technical Reference(s): Lesson Plan OP-MC-PS-NCP 
Rev. 25, page 25 
Learning Objective: OP-MC-PS-NCP, Obj. 4 

QuestionBank # IKA_system I KA_number I 
18411APE0151017 1AK2·08 I 

KA desc 

Question Source 
Bank #PSNCP043 

Student References Provided 

Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss ofRC Flow) and the following: (CFR 41.7 / 
45.7)DCCWS ........................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE D 2009 RO NRC Retake Examination QUESTION 41 

General Discussion 
The conditions presented in this question represent complete loss of seal cooling to the NCP seals and the NCP lower pump bearing. This would 
result in the water at NC system temperature reaching the pump seal package within approximately 10 minutes and would result in the pump 
parameter reaching trip criteria for both sealleakofftemperature and lower bearing temperature. 

KA is matched because the candidate must demonstrate and understand interrelations between a loss of KC cooling to the thermal barrier 
coincident with a loss of seal injection. Additionally the conditions presented will result in a loss of the pump. 

This is a higher cognitive level question because the candidate must interpret mUltiple symptoms of a failure, evaluate the impact to continued 
pump operation and evaluate alternate actions to mitigate the consequences of the loss of cooling. 

Answer A Discussion 
Incorrect. Plausible: Increase in seal flow and temps is correct, the closure of the Seal return isolation would raise the pressure in the sealleakoff 
line which would help prevent flashing in this line. 

Answer B Discussion 
Incorrect. Plausible: There are multiple references to 30 min time limits in the limits and precautions associated with the NCP's. Candidate may 
believe that flashing in the seals could result in boron precipitation affecting seal function. 

Answer C Discussion 

Incorrect. Plausible: There are multiple references to 30 min time limits in the limits and precautions associated with the NCP's. He may believe 
that flashing in the seals could result in boron precipitation affecting seal function. 

Answer D Discussion 
ICORRECT :See explanation above 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension BANK 

Development References 
Technical Reference(s): Lesson Plan OP-MC-PS-NCP 
Rev. 25, page 25 
Learning Objective: OP-MC-PS-NCP, Obj. 4 

QuestionBank # IKA system IKA number I 
1841lAPEOl51017 IAK2.08 I 

KA desc 

Question Source 
Bank #PSNCP043 

Student References Provided 

Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss ofRC Flow) and the following: (CFR 41.7 I 
45.7)DCCWS ........................................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 41 References: 

From Lesson Plan OP-MC-PS-NCP page 25: 

Objective # 4 

A loss of thermal barrier heat exchanger flow while maintaining seal injection 
would result in a slight increase in pump lower bearing and seal temperatures, but these 
temperatures would be expected to remain below any pump operational limitations. 

A loss of seal injection while maintaining thermal barrier heat exchanger flow 
would result in reversed flow through the thermal barrier. The thermal barrier heat 
exchanger cools the hot NCS water as it flows between the pump shaft and labyrinth 
seal prior to entering the radial bearing and the seal area of the pump. An increase in 
pump lower bearing temperature, seal temperatures and No. 1 seal leakoff flow would 
be expected, however, the thermal barrier heat exchanger is designed to maintain these 
parameters within operating limitations (assuming KC inlet temperature:::; 105°F). The 
main concern here is the unfiltered reactor coolant flowing to the seals, which may 
cause degradation of the seal surfaces and possible seal failure. 

A simultaneous loss of seal injection and thermal barrier heat exchanger flow 
would result in rapidly increasing pump lower bearing and seal temperatures with 
increased sealleakoff flow. Temperatures would increase until NCP parameters require 
the pump to be stopped by the operator. The No. 1 seal leakoff will increase rapidly to 
about 15 gpm if seal injection is not restored within 10 minutes. The pump has a purge 
volume of 32 gallons. At an initial seal leakoff flow of 3 gpm, hot water would begin 
affecting the No.1 seal at 10.6 minutes causing rapid seal temperature transients and 
high leak rates. The No.1 seal is sensitive to seal inlet water temperature and the 
effects can be seen during periodic VCT dilutions (due to the colder makeup water 
affecting seal injection temperature). The No.1 seal, with qualified high temperature 0-

rings installed, will not fail from loss of all seal cooling alone. Thermally caused 
transients may cause flashing at the seal discharge, which will cause seal instability. 
The #2 Seal also becomes unstable under 2 phase flow. 

I Objective # 9 I 
The Pump Radial Bearing is a water lubricated journal-type pump bearing (radial 
bearing), mounted above the thermal barrier heat exchanger. It has a self-aligning 
spherical seat and maintains radial alignment of the pump. It is normally cooled and 
lubricated by seal injection water. Bearing temperature is indicated on the Main Control 
Board. A high bearing temperature alarm is provided in the Control Room. 

Under very low NCS pressures, it may be necessary to open NCP No.1 seal bypass 
valve (under certain conditions) to ensure adequate flow through this bearing. 

Question 41 References: 

From Lesson Plan OP-MC-PS-NCP page 25: 

Objective # 4 

A loss of thermal barrier heat exchanger flow while maintaining seal injection 
would result in a slight increase in pump lower bearing and seal temperatures, but these 
temperatures would be expected to remain below any pump operational limitations. 

A loss of seal injection while maintaining thermal barrier heat exchanger flow 
would result in reversed flow through the thermal barrier. The thermal barrier heat 
exchanger cools the hot NCS water as it flows between the pump shaft and labyrinth 
seal prior to entering the radial bearing and the seal area of the pump. An increase in 
pump lower bearing temperature, seal temperatures and No.1 sealleakoff flow would 
be expected, however, the thermal barrier heat exchanger is designed to maintain these 

parameters within operating limitations (assuming KC inlet temperature ~ 105°F). The 
main concern here is the unfiltered reactor coolant flowing to the seals, which may 
cause degradation of the seal surfaces and possible seal failure. 

A simultaneous loss of seal injection and thermal barrier heat exchanger flow 
would result in rapidly increasing pump lower bearing and seal temperatures with 
increased sealleakoff flow. Temperatures would increase until NCP parameters require 
the pump to be stopped by the operator. The No.1 seal leakoff will increase rapidly to 
about 15 gpm if seal injection is not restored within 10 minutes. The pump has a purge 
volume of 32 gallons. At an initial seal leakoff flow of 3 gpm, hot water would begin 
affecting the No.1 seal at 10.6 minutes causing rapid seal temperature transients and 
high leak rates. The No.1 seal is sensitive to seal inlet water temperature and the 
effects can be seen during periodic VCT dilutions (due to the colder makeup water 
affecting seal injection temperature). The No.1 seal, with qualified high temperature 0-

rings installed, will not fail from loss of all seal cooling alone. Thermally caused 
transients may cause flashing at the seal discharge, which will cause seal instability. 
The #2 Seal also becomes unstable under 2 phase flow. 

I Objective # 9 I 
The Pump Radial Bearing is a water lubricated journal-type pump bearing (radial 
bearing), mounted above the thermal barrier heat exchanger. It has a self-aligning 
spherical seat and maintains radial alignment of the pump. It is normally cooled and 
lubricated by seal injection water. Bearing temperature is indicated on the Main Control 
Board. A high bearing temperature alarm is provided in the Control Room. 

Under very low NCS pressures, it may be necessary to open NCP No.1 seal bypass 
valve (under certain conditions) to ensure adequate flow through this bearing. 



MNS Exam Bank Question PSNCP043: 

PSNCP043 

1 Pt Which ONE (1) of the following describes the OPERATIONAL CONCERN 
associated with a Loss of Seal Injection Flow with a Loss of Thermal 
Barrier Heat Exchanger KC Flow? 

Answer 731 

A. An increase in pump lower bearing temperature, seal temperatures, 
and No.1 sealleakoff flow is expected. However, prompt closure 
(within five minutes) of a Seal Return Containment Isolation Valve 
should allow continued NCP operation. 

B. NCP operation in this condition is limited to 30 minutes, due to the . 
affect of borated NCS fluid on the pump seals. Seal Injection flow must 
be recovered or a pump trip will be required. 

C. No temperature increase of the pump or motor bearings is expected 
but No.1 seal operation can not continue without fluid between the 
non-rubbing seal faces. Therefore, the No.2 seal must be placed in 
operation immediately or No.1 seal failure will occur. 

D. Without seal cooling an increase in pump lower bearing temperature, 
seal temperatures, and No.1 seal leakoff flow is expected. Exceeding 
one of the pump operational limitations is expected unless seal 
injection or thermal barrier cooling is recovered. 

D 

PS-NCP, section 2.2, pg 23 
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MNS Exam Bank Question PSNCP043: 

PSNCP043 

1 Pt Which ONE (1) of the following describes the OPERATIONAL CONCERN 
associated with a Loss of Seal Injection Flow with a Loss of Thermal 
Barrier Heat Exchanger KC Flow? 

Answer 731 

A. An increase in pump lower bearing temperature, seal temperatures, 
and No.1 sealleakoff flow is expected. However, prompt closure 
(within five minutes) of a Seal Return Containment Isolation Valve 
should allow continued NCP operation. 

B. NCP operation in this condition is limited to 30 minutes, due to the' 
affect of borated NCS fluid on the pump seals. Seal Injection flow must 
be recovered or a pump trip will be required. 

C. No temperature increase of the pump or motor bearings is expected 
but No.1 seal operation can not continue without fluid between the 
non-rubbing seal faces. Therefore, the No.2 seal must be placed in 
operation immediately or No.1 seal failure will occur. 

D. Without seal cooling an increase in pump lower bearing temperature, 
seal temperatures, and No.1 sealleakoff flow is expected. Exceeding 
one of the pump operational limitations is expected unless seal 
injection or thermal barrier cooling is recovered. 

D 

PS-NCP, section 2.2, pg 23 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 42 

QuestionBank # KA system KA number 
1842 APE022 AK 1. 02 

KA desc 
Knowledge of the operational implications of the following concepts as they apply to Loss of Reactor Coolant Makeup: (CFR 41.8 / 41.10 / 
45.3)DRelationship of charging flow to pressure differential between charging and RCS ................................ . 

Which ONE (1) of the following describes why NC system pressure is checked less 
than 2335 PSIG immediately after initiating emergency boration in FR-S.1, Response 
to Nuclear Generation / A TWS? 

A. To reduce NC pressure to allow closing of NV pump recirc valves to maximize 
emergency boration flow. 

B. To maintain positive control of NC pressure to prevent lifting a code safety relief 
valve. 

C. To ensure that the boration flow rate is sufficient for emergency boration. 

D. To maintain pressure below the PORV setpoint to prevent cycling the PORVs. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 42 2009 RO NRC Retake Examination c 

iQuestionBank # IKA system IKA number I 
1842 I APE022 I AKl.02 I 

KA desc 
Knowledge of the operational implications of the following concepts as they apply to Loss of Reactor Coolant Makeup: (CFR 41.8 / 41.1 0/ 
45.3)DRelationship of charging flow to pressure differential between charging and RCS ................................ . 

Which ONE (1) of the following describes why NC system pressure is checked less 
than 2335 PSIG immediately after initiating emergency boration in FR-S.1, Response 
to Nuclear Generation / A TWS? 

A. To reduce NC pressure to allow closing of NV pump recirc valves to maximize 
emergency boration flow. 

B. To maintain positive control of NC pressure to prevent lifting a code safety relief 
valve. 

C. To ensure that the boration flow rate is sufficient for emergency boration. 

D. To maintain pressure below the PORV setpoint to prevent cycling the PORVs. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 42 c 

General Discussion 
NC system pressure is checked after initiation of emergency boration in FR-S.l to ensure that pressure is low enough to provide adequate 
boration flow to the NC system. IfNC system pressure is elevated, it would impede charging flow (and hence boration flow) to the NC system. 

The higher level portion of this KA related to Loss of Rector Coolant Makeup could not be directly matched. The MNS Abnormal Procedure for 
associated with Loss of Reactor Coolant Makeup (AP-12, Loss of Letdown, Charging, or Seal Injection) does not address checking NC system 
pressure to determine if an elevated NC system pressure is impeding charging flow to the system. The closest possible match was to relate the 
question to a potential for insufficient boration flow as a result ofthe differential pressure between the NY and NC systems when emergency 
boration is required. 

Answer A Discussion 
Incorrect. Plausible as there is Foldout criteria which has the operator check NC system pressure to determine if the NY pump recirc valves 
should be open. 

Answer B Discussion 
Incorrect. Plausible as this is below the lift setpoint for the Pressurizer safety valves. 

Answer C Discussion 

ICORRECT 

Answer D Discussion 
Incorrect. Plausible as this is below the lift setpoints for the PZR PORYs. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Memory BANK 

Development References 
OP-MC-EP-FRS page 

QuestionBank # IKA system IKA number I 
18421APE022 IAK 1. 02 I 

Question Source 
MNS Bank EPFRSN07 

Student References Provided 

Knowledge of the operational implications of the following concepts as they apply to Loss of Reactor Coolant Makeup: (CFR 41.8 1 41.10 1 
45.3)DRelationship of charging flow to pressure differential between charging and RCS ................................ . 

401-9 Comments: 
APE022AK102 
No comment at this time 
RF A 10109/09 

Wednesday, October 14, 2009 

401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 42 c 

General Discussion 
NC system pressure is checked after initiation of emergency boration in FR-S.l to ensure that pressure is low enough to provide adequate 
boration flow to the NC system. IfNC system pressure is elevated, it would impede charging flow (and hence boration flow) to the NC system. 

The higher level portion of this KA related to Loss of Rector Coolant Makeup could not be directly matched. The MNS Abnormal Procedure for 
associated with Loss of Reactor Coolant Makeup (AP-12, Loss of Letdown, Charging, or Seal Injection) does not address checking NC system 
pressure to determine if an elevated NC system pressure is impeding charging flow to the system. The closest possible match was to relate the 
question to a potential for insufficient boration flow as a result of the differential pressure between the NV and NC systems when emergency 
boration is required. 

Answer A Discussion 
Incorrect. Plausible as there is Foldout criteria which has the operator check NC system pressure to determine if the NV pump recirc valves 
should be open. 

Answer B Discussion 
Incorrect. Plausible as this is below the lift setpoint for the Pressurizer safety valves. 

Answer C Discussion 

iCORRECT 

Answer D Discussion 
Incorrect. Plausible as this is below the lift setpoints for the PZR PORVs. 

Job Level Cognitive Level QuestionType Question Source 

RO Memory BANK MNS Bank EPFRSN07 

~ Developed Development References Student References Provided 

~ OPT Approved 
OP-MC-EP-FRS page 

~ OPS Approved 

0 NRC Approved 

QuestionBank # IKA system IKA number I 
18421APE022 IAK1.02 I 

KA desc 
Knowledge of the operational implications of the following concepts as they apply to Loss of Reactor Coolant Makeup: (CFR 41.8 1 41.10 1 
45.3)DRelationship of charging flow to pressure differential between charging and RCS ................................ . 

401-9 Comments: 
APE022AK102 
No comment at this time 
RFA 10109109 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
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Question 42 References: 

From Lesson Plan OP-MC-EP-FRS page 27: 

STEP 4 Check proper CA pump status: 

PURPOSE: To ensure proper CA pump status. 
BASIS: The MD CA pumps start automatically on an SII signal and S/G low level 
to provide feed to the S/Gs for decay heat removal. If S/G levels drop below 17%, the 
TD CA pump will also automatically start to supplement the MD pumps. 

STEP 5 Initiate emergency boration of NC System: 

Direct manner of adding negative reactivity to the core. The intended boration path 
here is the most direct one available, not requiring S/I initiation, but using the normal NV 
pump(s). Charging flow is verified to be greater than emergency boration flow to ensure 
emergency boration flow is going into the NC System. Several means of rapid boration 
are listed in the procedure in order of preference. 

The check on Pzr pressure is intended to alert the operator to a condition which would 
reduce charging or S/I pump injection into the NC system, and therefore, boration. The 
Pzr PORV lift setpoint is chosen as that pressure at which flow into the NC system is 
insufficient. The contingency action is a rapid depressurization to a pressure which 
would allow a rise in injection flow. When primary pressure drops to 200 PSI below the 
PORV lift setpoint, the PORVs should be closed. 
Because the depressurization uses pressurizer PORVs which discharge to the PRT, it is 
possible for the rupture disc to burst. Isolation of the Containment Air Addition and 
Release valves (VQ) is an expedient action to verify a barrier to radiation release. 

STEP 6elose the following VQ valves: 

PURPOSE: To ensure non-essential containment ventilation penetrations (VQ) are 
Isolated. 
BASIS: The non-essential containment ventilation penetrations are isolated to 
prevent potential release of radioactive materials from containment. The only 
containment ventilation penetration which may be open in modes 1-4 are the VQ valves. 

( 

( 

Question 42 References: 

From Lesson Plan OP-MC-EP-FRS page 27: 

STEP 4 Check proper CA pump status: 

PURPOSE: To ensure proper CA pump status. 

BASIS: The MD CA pumps start automatically on an S/I signal and S/G low level 
to provide feed to the S/Gs for decay heat removal. If S/G levels drop below 17%, the 
TO CA pump will also automatically start to supplement the MD pumps. 

STEP 5 Initiate emergency boration of NC System: 

Direct manner of adding negative reactivity to the core. The intended boration path 
here is the most direct one available, not requiring S/I initiation, but using the normal NV 
pump(s). Charging flow is verified to be greater than emergency boration flow to ensure 
emergency boration flow is going into the NC System. Several means of rapid boration 
are listed in the procedure in order of preference. 

The check on Pzr pressure is intended to alert the operator to a condition which would 
reduce charging or S/I pump injection into the NC system, and therefore, boration. The 
Pzr PORV lift setpoint is chosen as that pressure at which flow into the NC system is 
insufficient. The contingency action is a rapid depressurization to a pressure which 
would allow a rise in injection flow. When primary pressure drops to 200 PSI below the 
PORV lift setpoint, the PORVs should be closed. 

Because the depressurization uses pressurizer PORVs which discharge to the PRT, it is 
possible for the rupture disc to burst. Isolation of the Containment Air Addition and 
Release valves (VQ) is an expedient action to verify a barrier to radiation release. 

STEP 6elose the following VQ valves: 

PURPOSE: To ensure non-essential containment ventilation penetrations (VQ) are 
Isolated. 

BASIS: The non-essential containment ventilation penetrations are isolated to 
prevent potential release of radioactive materials from containment. The only 
containment ventilation penetration which may be open in modes 1-4 are the VQ valves. 



From FR-S.1 pages 3 and 4: From FR-S.1 pages 3 and 4: 

( 



MNS RESPONSE TO NUCLEAR POWER GENERA TIONlA TWS PAGE NO. 
EPf1lA/5000lFR-S.1 

UNITl 

I AGTION/EXPECTED RESPONSE 

5. Initiate emergency boration of Ne 
System as follows: 

a. Ensure one NV pump - ON. 

b. Align boration flowpath as follows: 

I 

_ 1) Open '!NV-265B (Boric Acid To NV 
Pumps). 

_ 2) Start both boric acid transfer pumps. 

_ 3) Check emergency boration flow -
GREATER THAN 30 GPM. 

I 

30f29 
Rev. "11 

RESPONSE NO"I' OBTAINED 

a. Place PD pump in service Ej:R 
EPi11AlSOOO/G-1 (Generic 
Enclosures), Enclosure 17 (PD Pump 
Startup). 

3) IF NV pump suction is aligned to 
VCT, TI:fi!N align to FWST as 
follows: 

a) Open 1 NV-22'IA (NV Pumps 
Suet From FWST). 

_ b) Open 1 NV-222B (NV Pumps 
Suet From FWST). 

_ e) Close 1NV-141A (VCT Outlet 
Isol). 

_ d) Close I NV-142B (VCT Outiet 
1501). 

I 

( 

MNS RESPONSE TO NUCLEAR POWER GENERATION/AlWS PAGE NO. 
EPI1 / A/5000/FR-S. 1 

UNITl 

I AGTION/EXPECTED RESPONSE 

5. Initiate emergency boration of He 
System as foflows: 

a. Ensure one NV pump - ON. 

b. Align boration flowpath as follows: 

I 

_ 1) OPBn mV-265B (Boric Acid To NV 
Pumps). 

_ 2) Start both boric add transfer pumps. 

_ 3) Check emergency boraboo flow­
GREATER THAN 30 GPM. 

I 

30f29 
Rev. '11 

RESPONSE NOT OEIJ·AINED 

a. Place PD pump in service e.!;.R 
EPi11A/5000/G-1 (Generic 
Enclosures), Enclosure 17 (pO Pump 
Startup). 

3) IF NV pump suction is aligned to 
VCT, T!:it:N align to FWST as 
follows: 

a) Open 1 NV-22'fA (NV Pumps 
Suct From f\/I/ST). 

_ b) Open 1 NV-222B (NV Pumps 
Suet From FWST). 

_ e) Close 1NV-141A (VCT Outlet 
1501). 

_ d) Close 'lNV-142B (VCT Outlet 
Iso!). 

I 



MNS RESPONSE TO NUCLEAR POWER GENERATION/ATWS PAGE NO. 
EPlVA/5000/FR-S.1 

UNITl 

I ACTION/EXPECTED RESPONSE 

5. (Continued) 

c. Check if NY flowpath aligned to NC 
System: 

• "1 NV-244A (Charging Line Cant 
Outside 1501) - OPEN 

• 1 NV-245B (Charging Line Cant 
Outside 1501) - OPEN. 

d" Ensure charging flow is greater than 
emergency borabon fl-ow. 

e. Check Pzr pressure - LESS THAN 
2335 PSIG. 

I I 

4of29 
Rev. "11 

RESPONSE NOT OBTAINED 

c. Perform the following: 

I) IF NY pump suction is aligned to 
YCT, THEN align to FWST as 
follows: 

_ a} Open mY-221A (NV Pumps 
Suet From FWST). 

_ b) Open mV-222B (NV Pumps 
Suet From FWST). 

c) Close mV-141A (YCT Outlet 
1501). 

_ dl Close mY-142B (VCT Outlet 
1501). 

2) Open the following valves: 

• 1 NI-9A (NC Cold Leg Inj From 
NY) 

• 1NI-"lOB (NC Cold Leg In] From 
NY). 

_ 3) GO TO Step 5.e" 

e. Perform the following: 

_ 1) IE all Pzr PORVs and isolation 
valves open, THEN GO TO Step 6. 

_ 2) IE Pzr PORV(s} OR isolation valves 
closed, THEN open Pzr PORV(s) 
and isolation valves as required to 
reduce Pzr pressure less than 
2'l35 PSIG (200 PSIG less than 
PORV auto open setpoint). 

I 

MNS RESPONSE TO NUCLEAR POWER GENERATION/ATWS PAGE NO 
EP/1 lA/5000/FR-S.1 

U~IT 1 

I AC-l'ION/EXPEGTED RESPONSE 

5. (Continued) 

c, Check if NV flowpath aligned to NC 
System: 

• -1 NV-244A (Charging Line Cont 
Outside Isol) - OPEN 

• 1 NV-24S8 (Charging Line Cant 
Outside 1501) - OPEN, 

d, Ensure charging flow is greater than 
emergency boration flow. 

e. Check Pzr pressure - LESS THAN 
2335 PSIG, 

I I 

4 of29 
Rev, -11 

RESPONSE NOT OBTAINED 

c, Perform the following: 

I) IF NV pump suction is aligned to 
VCT, THEN align to FWST as 
follows: 

_ a} Open 1 NV-221A (NV Pumps 
Suct From FWST), 

_ b) Open 1 NV-222B (NV Pumps 
Suct From FWST), 

c) Close "lNV-141A (VCT Outlet 
Isol). 

_ d) Close 1 NV-1428 (VCT Outlet 
Iso!), 

2) Open the following valves: 

• -I NI-9A (NC Cold Leg Inj From 
NV) 

• 1 NI-"108 (NC Cold Leg Inj From 
NV), 

_ 3) GO TO Step 5.e, 

e. Perform the following: 

_ 1) IE all Pzr PORVs and isolation 
valves open, THEN GO TO Step 6. 

_ 2) IE Pzr PORV(s) 9R isolation valves 
closed, THEN open Pzr PORV(s) 
and isolation valves as required to 
reduce Pzr pressure less than 
2135 PSIG (200 PSIG less than 
PORV auto open setpoint), 

I 



( 

MNS Exam Bank Question EPFRSN07: 

EPFRSN07 

1 Pt Step 5e of FR-S.1 requires the operators to check Pzr pressure less than 
2335 psig immediately after initiating emergency boration flow to the reactor. 
If pressure exceeds 2335 psig, the contingency action is to open a PORV 
and rapidly depressurize to 2135 psig. What is the basis for this step? 

Answer 920 

MISCINFO: 

A. To maintain pressure below the PORV setpoint to prevent cycling the 
PORVs. 

B. To ensure that the boration flow rate is sufficient for emergency 
boration. 

C. To maintain positive control of NC pressure to prevent lifting a code 
safety relief valve. 

D. To reduce NC pressure to allow closing of NV pump recirc valves to 
maximize emergency boration flow. 

Answer: B 

RO&SRO SOURCE: NEW 

REFERENCES: OP-MC-EP-FRS page 25, 27 

FR-S.l pages 2, 3, 4, 5 

LESSON: OP-MC-EP-FRS TASK: 

OBJECTIVE: FR-S.l Obj: 6 TIME: 

KA:000024E K302 (4.2/4.4) DATE: 5/28/97 
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MNS Exam Bank Question EPFRSN07: 

EPFRSN07 

1 Pt Step 5e of FR-S.1 requires the operators to check Pzr pressure less than 
2335 psig immediately after initiating emergency boration flow to the reactor. 
If pressure exceeds 2335 psig, the contingency action is to open a PORV 
and rapidly depressurize to 2135 psig. What is the basis for this step? 

Answer 920 

MISCINFO: 

A. To maintain pressure below the PORV setpoint to prevent cycling the 
PORVs. 

B. To ensure that the boration flow rate is sufficient for emergency 
boration. 

C. To maintain positive control of NC pressure to prevent lifting a code 
safety relief valve. 

D. To reduce NC pressure to allow closing of NV pump recirc valves to 
maximize emergency boration flow. 

Answer: B 

RO&SRO SOURCE: NEW 

REFERENCES: OP-MC-EP-FRS page 25, 27 

FR-S.l pages 2, 3,4, 5 

LESSON: OP-MC-EP-FRS TASK: 

OBJECTIVE: FR-S.l Obj: 6 TIME: 

KA:000024EK302(4.2/4.4) DATE: 5/28/97 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 43 

QuestionBank # KA system KA number 
1843 APE026 AA2.04 

• ..A. desc 
Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.5/ 45.13)OThe normal 
values and upper limits for the temperatures of the components cooled by CCW ................................ . 

Given the following current conditions on Unit 1: 

• Unit is operating at 100% RTP 
• A malfunction of the Letdown Hx Outlet temperature controller has caused 

1 KC-132 (Letdown Hx Cooling Water Control) valve to slowly drift closed 
• Letdown Heat Exchanger Outlet temperature has increased from 106°F to 

115°F 

Based on current conditions, NC system temperature will (1) AND if Letdown Hx 
Outlet temperature continues to increase, 1 NV-127A, LD Hx Outlet 3-Way Cntrl will 
divert to the VCT at (2) 

Which ONE (1) of the following correctly completes the statement above? 

A. ( 1) decrease 
(2) 120°F 

B. (1) decrease 
(2) 138°F 

C. (1) increase 
(2) 120°F 

D. (1) increase 
(2) 138°F 

Thursday, October 15, 2009 Page 85 of 151 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 43 B 

QuestionBank # KA system KA number 
1843 APE026 AA2.04 

• ..A. desc 
Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.5 ! 45.13)OThe normal 
values and upper limits for the temperatures ofthe components cooled by CCW ................................ . 

Given the following current conditions on Unit 1: 

• Unit is operating at 100% RTP 
• A malfunction of the Letdown Hx Outlet temperature controller has caused 

1 KC-132 (Letdown Hx Cooling Water Control) valve to slowly drift closed 
• Letdown Heat Exchanger Outlet temperature has increased from 106°F to 

115°F 

Based on current conditions, NC system temperature will (1) AND if Letdown Hx 
Outlet temperature continues to increase, 1 NV-127A, LD Hx Outlet 3-Way Cntrl will 
divert to the VCT at (2) 

Which ONE (1) of the following correctly completes the statement above? 

A. (1) decrease 
(2) 120°F 

B. (1) decrease 
(2) 138°F 

C. (1) increase 
(2) 120°F 

D. (1) increase 
(2) 138°F 

Thursday, October 15, 2009 Page 85 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 43 

General Discussion 
The increase in Letdown Heat Exchanger Outlet temperature causes an increase in mixed bed demineralizer resin temperature. This temperature 
increase results in thermal regeneration of the resin and the release of boron from the demineralizer resin to the letdown. This results in an 
increase in the boron concentration of the charging water going back to the NC system which causes NC system temperature to decrease. If 
Letdown temperature increases to 13soF, letdown will divert to the VCT to protect the demineralizer resin from damage. 

This KA is matched because the applicant must determine the effect that increase in letdown line temperature will have on NC system 
temperature and the upper limit for letdown temperature before NV-127A diverts. 

This is a comprehension level question because the applicant must process and evaluate multiple pieces of information to determine the correct 
answer. First, the applicant must determine the increase in letdown temperature will result in a release of boron from the demineralizers and then 
determine that the increase in boron concentration in the NV charging will result in a temperature decrease. The applicant must then recall from 
memory the temperature setpoint for the diversion of letdown flow. 

Answer A Discussion 
Incorrect. NC system temperature decreasing is correct. The temperature of 120°F is plausible because that is the setpoint for the Letdown Hx 
Oulet Hi Temperature Annunciator. 

Answer B Discussion 
!CORRECT. J 
Answer C Discussion 

Incorrect. Plausible if the applicant does not recall the effect ofletdown line temperature on the affinity of demineralizer resin for boron. 120°F 
is plausible because it is the setpoint for the Letdown Hx Outlet Temperature Hi Annunciator. 

Answer D Discussion 
Incorrect. Plausible if the applicant does not recall the effect ofletdown line temperature on the affinity of demineralizer resin for boron. The 
temperature setpoint is correct. 

lob Level 
RO 

~ Developed 

Cognitive Level QuestionType 
Comprehension NEW 

Development References 
Annunciator Response Procedure for Panel IAD-7 ! H2 
BNT-CHOSR3, Ion Exchange Objective 23 page 23 

Question Source 

Student References Provided 

~ OPT Approved 

~ OPS Approved 

o NRC Approved I I L-____________________________________ ~. L-____________________________ ~ 

QuestionBank # IKA system IKA number I 

IS43!APE026 !AA2.04 ! 

KA desc 
Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.S ! 4S.13)OThe normal 
values and upper limits for the temperatures of the components cooled by CCW ................................ . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 43 B 

General Discussion 
The increase in Letdown Heat Exchanger Outlet temperature causes an increase in mixed bed demineralizer resin temperature. This temperature 
increase results in thermal regeneration of the resin and the release of boron from the demineralizer resin to the letdown. This results in an 
increase in the boron concentration of the charging water going back to the NC system which causes NC system temperature to decrease. If 
Letdown temperature increases to 138°F, letdown will divert to the VCT to protect the demineralizer resin from damage. 

This KA is matched because the applicant must determine the effect that increase in letdown line temperature will have on NC system 
temperature and the upper limit for letdown temperature before NY -127 A diverts. 

This is a comprehension level question because the applicant must process and evaluate multiple pieces of information to determine the correct 
answer. First, the applicant must determine the increase in letdown temperature will result in a release of boron from the demineralizers and then 
determine that the increase in boron concentration in the NV charging will result in a temperature decrease. The applicant must then recall from 
memory the temperature setpoint for the diversion of letdown flow. 

Answer A Discussion 
Incorrect. NC system temperature decreasing is correct. The temperature of 120°F is plausible because that is the setpoint for the Letdown Hx 
Oulet Hi Temperature Annunciator. 

Answer B Discussion 
ICORRECT. 

Answer C Discussion 

Incorrect. Plausible if the applicant does not recall the effect ofletdown line temperature on the affinity of demineralizer resin for boron. 120°F 
is plausible because it is the setpoint for the Letdown Hx Outlet Temperature Hi Annunciator. 

Answer D Discussion 
Incorrect. Plausible if the applicant does not recall the effect of letdown line temperature on the affinity of demineralizer resin for boron. The 
temperature setpoint is correct. 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Comprehension NEW 

Development References 
Annunciator Response Procedure for Panel IAD-7 / H2 
BNT-CH05R3, Ion Exchange Objective 23 page 23 

QuestionBank # IKA system JKA number I 
I 843iAPE026 iAA2.04 I 

KA desc 

Question Source 

Student References Provided 

Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: (CFR: 43.5 / 45.13)DThe normal 
values and upper limits for the temperatures ofthe components cooled by CCW ................................ . 

401·9 Comments: 401·9 Comments RESPONSE 
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Question 43 References: 

From OP/1/A16100/010 H page 37: 

Amumcbtor Response For PanclIAD-7 

NomenclattU:e: LETDN H.."X OCTLET m 
TEMP 

OPiliA/6100i0lO H 
Page3? O'f51 

Window: H2 

Oligin: Temperature sensor monitoring Letdown HX outlet temperature 
(lNVTI-5590) 

Probable (:4'I.11Ise: .. Letdown flmv too high 
., IKC-132 (LtD Outlet Temp Control) malfunction (vall.re controlled 

by l~,\rsS-5590) 

Automanc Action: IF letdown temperature continues to rise to 138GF, INV-127 A (LD 
ill{ Outlet J-Way Temp Cntrl) will divert Leto<n.w to VCT. 

Imm~diate Action: None 

Supplementary Action: L Check. orifice block valve to ensure desired lineup. 

2. En.sure letdoo'll flow does: NOT exceed 120 gpm. 

3. Check INV-124 (l.etdo\\n Press ContrO'I) .is maintaming proper 
back pressure at 350 psig. 

4. Check lKC-132 (L.n HX Outlet Temp Control) is ftmctioning 
properly. 

5. IF necessary, manuallycontrO'IIKC-B2 (LiD HX Outlet Temp 
Control) to restore temperature to noonal. 

6. IF contrO'llermalfunction, notifyWCC SRO. 

7. IF INV-127A has diverted to' VCT, perfOffil the following: 

A. Notify Prim.:uy Chemi.stIy that the deminer;ilizer Is bypassed. 

B. Ensure condition corrected and return INV -127 A 
to "DE1I-fl:N". 

C. NotifY Prinwy ChemistIy that the demIDeraIizer is back. in 
service. 

References: .. MCFD-1554-2.0 
., MCEE-157-OO.26 

End Of Response-

ITnit 1 
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Question 43 References: 

From OP/1/A161 00/010 H page 37: 

."\.Jl]UlDCL1tOl' R!'spomE' FOI' PaD!'1 L-\I)-7 

!io-=latt1l:e: LETD~ IL'X orTLET m 
n;\'IP 

Se~oint: 120DF 

OPiliA/6100iOlO H 
Page3? of 51 

OIigin: Temperature sensor monitoring LetOO\\'ll HX outlet temperature 
(lmTI-5590) 

Pl"O'bablfo Cause: • Letdown flcmr too high 
• lKC-132 (lin Outlet IempCootrol) malfunction (valve controlled 

by 1~"VSS-5590) 

Automatic Acti.on: IT letdown temperature contimles to rise to 13scF, INV-127 A (LD 
fiX Outlet 3-Way Temp Cnttl) \li'ill divert Letdown to VCT .. 

Immediate Acti.on: None 

Supp18llentary Acti.on: 1.. Check orifice block valve to ensure desired lineup .. 

2.. E1l5U1e letdo~'ll flow does 1'\OT exceed 120 gpm. 

3.. Check lNV-124 (Letdoun Press Control) is maintaining proper 
back pressure at 350 psig. 

4.. C1leck 1 KC-132 (1.,'D HX Outlet Temp Control) is functioning 
properly .. 

5.. IF necessary, manuallycontrollKC-132 (l.m HX Outlet Temp 
Cootrol) to restore temperature to normal .. 

6.. IF controller maJfunction, notify W'CC SRO .. 

7 .. IF INV-127A has diverted to VeT, perfOllll the following: 

A.. Notify Primary Chemistry that the demioeralize:r is b)1.Jassed .. 

B.. Ensure condition corrected and return iNV -127 A 
to "DEMIN". 

C.. Notify Primary Chemistry that the demineraIizer is back in 
sen.'lce. 

~feren('t':S: • MCID-1554-2 .. 0 
• MCEE-L57-OO.26 

End Of Response 

ITnit 1 



From Lesson Plan BNT·CH05R3 page 23: 

boron saturated resin, the ability of the resin to exchange unwanted impurities is severely 
reduced. One of the primary reasons for this demineralizer is to control the trace amounts of 
chloride (also an anion) present in the reactor coolant. When a chloride ion enters a boron 
saturated resin bed only some of the chloride ions will be exchanged due to the large number of 
borate ions present which compete for the exchange sites on the resin. The amount of chloride 
which can be retained is dependent on the concentration of the "competing" ion, borate. For this 
reason, early in core life when the concentration of boron in the reactor coolant is high, the 
demineralizer is not able to remove all the chloride from the reactor coolant. As the core ages 
and the concentration of boron is reduced, the concentration of chloride in the reactor coolant 
decreases as the amount of competing borate ions decreases. 

Boron affinity of a resin bed is also affected by the temperature of the coolant as it passes 
through the bed. At lower temperatures, the borate ion bonding to exchange site contains three 
boron atoms. At higher temperatures, the borate ion contains only one boron atom. The results 
of this characteristic are that at lower temperatures, resins are more efficient at removing boron 
from coolant than at higher temperatures. A boron saturated resin bed will actually release boron 
as the temperature is increased. 
The second chemical added to the reactor coolant is lithium hydroxide. Lithium is a cation with a single 

"+" charge. During normal operation the cation portion ofthe mixed bed demineralizer is "saturated" 

with lithium. In a similar fashion to the borate / chloride competition, the relatively large amount of 

lithium present in the reactor coolant reduces the capacity of the mixed bed demineralizer for other 

unwanted cations which are present in only trace amounts (such as cesium). One reason for the 

chemical and volume control system cation bed demineralizer is to remove cesium as the unit is 

shutdown for refueling (to prevent radioactive cesium isotopes from presenting dose problems to 

workers). The cation bed demineralizer is NOT lithium saturated and can effectively remove lithium, 

cesium, and other trace cation impurities from the coolant. 

In the discussion of the Effects of Ion Exchange, the effect of passing a sodium chloride solution through 

various types of resin beds was discussed. Based on that discussion it follows that a demineralizer can 

be used to alter the pH of the process fluid. This is commonly done as a means to control the pH of the 

reactor coolant. 

The reactor coolant is a solution of boric acid with lithium hydroxide added to increase the pH. Lithium 

hydroxide is produced in the coolant via a boron - neutron reaction. This production of lithium causes 

the pH of the reactor coolant to increase. One way to reduce the concentration of lithium (and the pH) 

in the reactor coolant is to process the coolant through a hydrogen form cation demineralizer. The 

lithium ions are removed and replaced with hydrogen ions (which then form water), effectively reducing 

the pH. 

In systems where it is possible to subject the demineralizer resin to high temperatures, 
demineralizers have automatic features to protect against temperature damage. This is usually 
accomplished by automatic closure of the demineralizer inlet valves to isolate the demineralizer 
from high temperature liquid when high temperature at the inlet to the demineralizer is sensed. 
These systems are typically equipped with bypass valves that can divert flow around the 
demineralizer until normal system temperature is restored. 
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From Lesson Plan BNT·CH05R3 page 23: 

boron saturated resin, the ability of the resin to exchange unwanted impurities is severely 
reduced. One of the primary reasons for this demineralizer is to control the trace amounts of 
chloride (also an anion) present in the reactor coolant. When a chloride ion enters a boron 
saturated resin bed only some of the chloride ions will be exchanged due to the large number of 
borate ions present which compete for the exchange sites on the resin. The amount of chloride 
which can be retained is dependent on the concentration of the "competing" ion, borate. For this 
reason, early in core life when the concentration of boron in the reactor coolant is high, the 
demineralizer is not able to remove all the chloride from the reactor coolant. As the core ages 
and the concentration of boron is reduced, the concentration of chloride in the reactor coolant 
decreases as the amount of competing borate ions decreases. 

Boron affinity of a resin bed is also affected by the temperature of the coolant as it passes 
through the bed. At lower temperatures, the borate ion bonding to exchange site contains three 
boron atoms. At higher temperatures, the borate ion contains only one boron atom. The results 
of this characteristic are that at lower temperatures, resins are more efficient at removing boron 
from coolant than at higher temperatures. A boron saturated resin bed will actually release boron 
as the temperature is increased. 
The second chemical added to the reactor coolant is lithium hydroxide. Lithium is a cation with a single 

"+" charge. During normal operation the cation portion of the mixed bed demineralizer is "saturated" 

with lithium. In a simila r fashion to the borate I chloride competition, the relatively large amount of 

lithium present in the reactor coolant reduces the capacity of the mixed bed demineralizer for other 

unwanted cations which are present in only trace amounts (such as cesium). One reason for the 

chemical and volume control system cation bed demineralizer is to remove cesium as the unit is 

shutdown for refueling (to prevent radioactive cesium isotopes from presenting dose problems to 

workers). The cation bed demineralizer is NOT lithium saturated and can effectively remove lithium, 

cesium, and other trace cation impurities from the coolant. 

In the discussion of the Effects of Ion Exchange, the effect of passing a sodium chloride solution through 

various types of resin beds was discussed. Based on that discussion it follows that a demineralizer can 

be used to alter the pH of the process fluid. This is commonly done as a means to control the pH ofthe 

reactor coolant. 

The reactor coolant is a solution of boric acid with lithium hydroxide added to increase the pH. Lithium 

hydroxide is produced in the coolant via a boron - neutron reaction. This production of lithium causes 

the pH of the reactor coolant to increase. One way to reduce the concentration of lithium (and the pH) 

in the reactor coolant is to process the coolant through a hydrogen form cation demineralizer. The 

lithium ions are removed and replaced with hydrogen ions (which then form water), effectively reducing 

the pH. 

In systems where it is possible to subject the demineralizer resin to high temperatures, 
demineralizers have automatic features to protect against temperature damage. This is usually 
accomplished by automatic closure ofthe demineralizer inlet valves to isolate the demineralizer 
from high temperature liquid when high temperature at the inlet to the demineralizer is sensed. 
These systems are typically equipped with bypass valves that can divert flow around the 
demineralizer until normal system temperature is restored. 



IObjective 261 

Oconee has reactor coolant demineralizers which are loaded with only anion resin. These 

demineralizers are used primarily to remove boron from the reactor coolant late in the core cycle. The 

amount of feed and bleed of the reactor coolant necessary to lower the boron concentration 

IObjective 261 

Oconee has reactor coolant demineralizers which are loaded with only anion resin. These 

demineralizers are used primarily to remove boron from the reactor coolant late in the core cycle. The 

amount of feed and bleed of the reactor coolant necessary to lower the boron concentration 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 44 A 

QuestionBank # KA_system KA_number 
1844 APE027 AK3.04 

AA desc 
Knowledge of the reasons for the following responses as they apply to the Pressurizer Pressure Control Malfunctions: (CFR 41.5,41.10 / 45.6 / 
45. 13) 0 Why, ifPZR level is lost and then restored, that pressure recovers much more slowly ............................... . 

Given the following events and conditions on Unit 1: 

• A Reactor Trip and SI has occurred due to a stuck open PZR Safety valve 
• The affected Safety valve has now reseated and is no longer leaking 
• The transient resulted in PZR level indicating off scale low for a period of time 

but is now 70% and stable 
• Safety injection has been terminated and normal letdown and charging have 

been restored. 
• The Pressurizer Pressure Master has been placed in MANUAL with a 50% 

output and all backup heaters have just been energized. 
• NC system pressure is 2000 PSIG and increasing. 

Which ONE (1) of the following describes the resulting behavior of PZR pressure 
AND the automatic action that will occur to protect the NC system if an overpressure 
condition develops? 

A. PZR pressure will recover slowly because the water in the PZR is subcooled: 
Pressurizer PORVs 1 NC-32 & 36 will open at 2335 PSIG. 

B. PZR pressure will recover slowly because the water in the PZR is subcooled: 
Pressurizer PORV 1 NC-34 will open at 2335 PSIG. 

C. PZR pressure will recover rapidly because of the elevated level and smaller 
steam space volume: 
Pressurizer PORVs 1 NC-32 & 36 will open at 2335 PSIG. 

D. PZR pressure will recover rapidly because of the elevated level and smaller 
steam space volume: 
Pressurizer PORV 1NC-34 will open at 2335 PSIG. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 44 A 

QuestionBank # KA system KA number 
1844 APE027 AK3.04 

r<A desc 
Knowledge ofthe reasons for the following responses as they apply to the Pressurizer Pressure Control Malfunctions: (CFR 41.5,41.10 / 45.6 / 
45.13)OWhy, ifPZR level is lost and then restored, that pressure recovers much more slowly ............................... . 

Given the following events and conditions on Unit 1: 

• A Reactor Trip and SI has occurred due to a stuck open PZR Safety valve 
• The affected Safety valve has now reseated and is no longer leaking 
• The transient resulted in PZR level indicating off scale low for a period of time 

but is now 70% and stable 
• Safety injection has been terminated and normal letdown and charging have 

been restored. 
• The Pressurizer Pressure Master has been placed in MANUAL with a 50% 

output and all backup heaters have just been energized. 
• NC system pressure is 2000 PSIG and increasing. 

Which ONE (1) of the following describes the resulting behavior of PZR pressure 
AN 0 the automatic action that will occur to protect the NC system if an overpressure 
condition develops? 

A. PZR pressure will recover slowly because the water in the PZR is subcooled: 
Pressurizer PORVs 1 NC-32 & 36 will open at 2335 PSIG. 

B. PZR pressure will recover slowly because the water in the PZR is subcooled: 
Pressurizer PORV 1NC-34 will open at 2335 PSIG. 

C. PZR pressure will recover rapidly because of the elevated level and smaller 
steam space volume: 
Pressurizer PORVs 1 NC-32 & 36 will open at 2335 PSIG. 

D. PZR pressure will recover rapidly because of the elevated level and smaller 
steam space volume: 
Pressurizer PORV 1NC-34 will open at 2335 PSIG. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 44 A 

General Discussion 
The first part of the question applies anytime the PZR is emptied and subsequently refills. This results in subcooled liquid in the majority of the 
PZR liquid space which has to be heated to saturated temperature before normal pressure response is recovered. There is no specific objective 
that covers this phenomena but in all the EP steps which the plant is recovering from a loss of inventory such as step 17 of ES 1.1 (SI 
Termination), the basis references restoring the PZR to saturated conditions. In the scenario given in the question, pressure response from 
backup heater operation would be extremely slow. Second part of the question concerns the effect of placing he pressure master in manual at a 
50% output. As long as it remains in manual, the output would be unaffected by actual NC system pressure therefore the components controlled 
by this instrument would be unaffected as well. One of the PZR PORVs, INC-34A is controlled strictly by the output of the pressure master 
(Opens at 81.2%), the other two (NC 32 &36) are controlled by the second selected pressure channel and would function independent of the 
pressure master output. 

KIA is matched because the candidate must understand how a scenario involving a loss and subsequent recovery ofPZR level would affect 
pressure control. Additionally he must evaluate the effect of an off normal alignment of the pressure control system. 

Analysis level because the candidate must evaluate a given scenario and predict an outcome based on selected switch positions and evaluation of 
a transient associated with PZR level. 

Answer A Discussion 
ICorrect: See explanation above 

Answer B Discussion 
Plausible: First answer is correct, Second answer is plausible because if the PZR pressure master is selected to auto, INC-34 would open before 
the other two due to the build in of the integral function of the controller. 

Answer C Discussion 

Plausible: if the candidate believes that the elevated PZR level would have a significant impact to pressure control, this condition would have a 
very limited effect but in the scenario given it would be insignificant. 2nd part is correct. 

Answer D Discussion 
~Iausible: Fist part is plausible as explained above, second. Second answer is plausible because if the PZR pressure master is selected to auto, 
INC-34 would open before the other two due to the build in of the integral function of the controller 

Job Level Cognitive Level QuestionType 
RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): OP-MC-PS-IPE Rev 28 Page 
21 
Learning Objective: OP-MC-PS-IPE, Obj 4 & 9 

QuestionBank # IKA system IKA_number I 
1844~E027 IAK3.04 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the reasons for the following responses as they apply to the Pressurizer Pressure Control Malfunctions: (CFR 41.5,41.10 / 45.6 / 
45. 13) o Why, ifPZR level is lost and then restored, that pressure recovers much more slowly ............................... . 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 44 A 

General Discussion 
The first part ofthe question applies anytime the PZR is emptied and subsequently refills. This results in subcooled liquid in the majority of the 
PZR liquid space which has to be heated to saturated temperature before normal pressure response is recovered. There is no specific objective 
that covers this phenomena but in all the EP steps which the plant is recovering from a loss of inventory such as step 17 of ES 1.1 (SI 
Termination), the basis references restoring the PZR to saturated conditions. In the scenario given in the question, pressure response from 
backup heater operation would be extremely slow. Second part ofthe question concerns the effect of placing he pressure master in manual at a 
50% output. As long as it remains in manual, the output would be unaffected by actual NC system pressure therefore the components controlled 
by this instrument would be unaffected as well. One of the PZR PORVs, INC-34A is controlled strictly by the output of the pressure master 
(Opens at 81.2%), the other two (NC 32 &36) are controlled by the second selected pressure channel and would function independent ofthe 
pressure master output. 

KIA is matched because the candidate must understand how a scenario involving a loss and subsequent recovery ofPZR level would affect 
pressure control. Additionally he must evaluate the effect of an offnormal alignment ofthe pressure control system. 

Analysis level because the candidate must evaluate a given scenario and predict an outcome based on selected switch positions and evaluation of 
a transient associated with PZR level. 

Answer A Discussion 
ICorrect: See explanation above 

Answer B Discussion 
Plausible: First answer is correct, Second answer is plausible because if the PZR pressure master is selected to auto, INC-34 would open before 
the other two due to the build in of the integral function of the controller. 

Answer C Discussion 

Plausible: if the candidate believes that the elevated PZR level would have a significant impact to pressure control, this condition would have a 
very limited effect but in the scenario given it would be insignificant. 2nd part is correct. 

Answer D Discussion 
"'lausible: Fist part is plausible as explained above, second. Second answer is plausible because if the PZR pressure master is selected to auto, 
.1NC-34 would open before the other two due to the build in ofthe integral function of the controller 

Job Level Cognitive Level QuestionType 

RO 

~ Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Comprehension NEW 

Development References 
Technical Reference(s): OP-MC-PS-IPE Rev 28 Page 
21 
Learning Objective: OP-MC-PS-IPE, Obj 4 & 9 

QuestionBank # IKA system IKA number I 
1 8441APE027 IAK3.04 I 

KA desc 

Question Source 

Student References Provided 

Knowledge of the reasons for the following responses as they apply to the Pressurizer Pressure Control Malfunctions: (CFR 41.5,41.10 1 45.61 
45. 13)OWhy, ifPZR level is lost and then restored, that pressure recovers much more slowly ............................... . 
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Question 44 References: 

From Lesson Plan OP-MC-PS-IPE page 21 : 

reduced. A 70 psig inprease in pressure could cause the PORV to lift. This is why the PORV 
could lift before 2335 psig. 

Another effect the integral function can have on the controller can be seen after a large 
transient, like a steam break. With Pzr pressure significantly below the controlling setpoint for a 
period of time, a large negative integral builds in. Later, when pressure recovers to 2235, the 
controller output would be at 50% if only a proportional controller. However, because of the 
large negative integral built in, the controller output would still be very low (backup heaters ON), 
resulting in pressure overshoot. Some of these transients could be severe enough so that the 
PORVs not controlled by the master controller could open prior to the spray valves opening. 

2.3.2 Controller Outputs 

I Objective #4 I 
The master pressure controller output is sent to: 

• C Bank Pzr Heater Control 
• Spray Valve Controllers 
• PORV 34 actuation 
• Low Pressure Deviation Control (Annun. and Backup Heaters) 
• High Pressure Deviation Control Oust an Annun.) 
• Output meter indication on the MCB Manual/Auto Control station. 

These components controlled by the master controller are not affected what-so-ever by 
Pzr pressure. They operate strictly off the different % outputs. Refer to Drawing 7.5, 
Pressure Master Controller Output Vs Function. 

2.3.3 Controller Operation 

I Objective #9 I 
Automatic operation of the controller is as described as above .. With actual pressure 
equal to the reference setpoint, this controller is setup to have a 50% output, if no 
integral function has built in. As actual pressure goes high, the controller output will go 
up, and this will cause the control system to try to decrease pressure. So it follows that, 
in manual, depressing the raise pushbutton will cause pressure to go down, and vice 
versa. 

I Objective #8 I 
In automatic, the controller output will vary if the pot setting is changed. Assume the pot 
setting at 6.69. Then with Pzr pressure at 2235 psig, the controller output would be 
50%. If under these conditions the pot setting was rapidly spun lower to 5.69 (80 psig 

I 
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worth), then it would try to control at 2155, and the controller would see actual pressure 
as 80 psig too high, with a corresponding controller output of 73.4%, calling for sprays 
to be full open. Eventually, the pressure master controller would be controlling pressure 
at 2155 psig, with a controller output back at approximately 50%. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 45 c 

QuestionBank # KA system KA number 
1845 EPE029 2.4.2 

. ..A desc 
EPE029 GENERICDKnowiedge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 4l. 7 I 45.7 
145.8) I 

Which ONE (1) of the following lists the indications which are checked in 
E-O, (Reactor Trip or Safety Injection) prior to implementing monitoring of Critical 
Safety Function Status Trees to determine if entry into FR-S.1, Response to Nuclear 
Generation I ATWS is required? 

1. I/R Amps - GOI NG DOWN 
2. All Rod Bottom Lights - LIT 
3. Reactor Trip and Bypass Breakers - OPEN 
4. I/R SUR - ZERO OR NEGATIVE 
5. All Power Channels - LESS THAN 5% 

A. 2, 3, and 5 ON L Y 

B. 3,4, and 5 ONLY 

C. 1,2, and 3 ONLY 

D. 2,3, and 4 ONLY 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 45 

General Discussion 
Immediate actions from E-O. 

When checking the Reactor Tripped: 
1) All Rod Bottom lights - LIT 
2) Reactor Trip and Bypass Breakers - Open 
3) IR AMPs - Going Down 

This KA is matched because the question requires the applicant to know what indications (i.e. entry conditions for E-O) are checked as part of 
the immediate actions for E-O. 

Answer A Discussion 
Incorrect. Plausible because 2 & 3 are correct and Power Range Channels less than 5% is an entry condition for FR-S.l. 

Answer B Discussion 
Incorrect. Plausible because 3 is correct, 4 is associated with IR indication which is checked (except zero or negative is an entry condition for FR­
S.l), and Power Range Channels less than 5% is an entry condition for FR-S.l. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible since 2 and 3 are correct and 4 is associated with IR indication which is checked (except zero or negative is an entry 
condition for FR-S.l). 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 
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~ OPT Approved 

~ OPS Approved 

D NRC Approved 
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EPE029 GENERIC D Knowledge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 41.7 / 45.7 
/45.8) 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 90 of 151 

I 
\ 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 45 c 

General Discussion 
Immediate actions from E-O. 

When checking the Reactor Tripped: 
1) All Rod Bottom lights - LIT 
2) Reactor Trip and Bypass Breakers - Open 
3) IR AMPs - Going Down 

This KA is matched because the question requires the applicant to know what indications (i.e. entry conditions for E-O) are checked as part of 
the immediate actions for E-O. 

Answer A Discussion 
Incorrect. Plausible because 2 & 3 are correct and Power Range Channels less than 5% is an entry condition for FR-S.I. 

Answer B Discussion 
Incorrect. Plausible because 3 is correct, 4 is associated with IR indication which is checked (except zero or negative is an entry condition for FR­
S.I), and Power Range Channels less than 5% is an entry condition for FR-S.l. 

Answer C Discussion 

ICORRECT. 

Answer D Discussion 
Incorrect. Plausible since 2 and 3 are correct and 4 is associated with IR indication which is checked (except zero or negative is an entry 
condition for FR-S.I). 

Job Level Cognitive Level QuestionType Question Source 
RO Memory NEW 

~ Developed Development References Student References Provided 
E-O, Reactor Trip or Safety Injection page 3 I 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

QuestionBank # IKA system IKA_number I 
1 8451EPE029 12.4.2 1 

KA desc 
EPE029 GENERIC D Knowledge of system set points, interlocks and automatic actions associated with EOP entry conditions. (CFR: 4l.7 / 45.7 
/45.8) 

401-9 Comments: 401-9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 90 of 151 



Question 45 References: 

From E-O page 3: 

I\'INS 
EPtl/N5000/E-O 

REACTOR TRIP OR SAFETY INJECTION PAGE NO. 
30f37 

Rev. 29 UNITt 

l ACTION/EXPECTED RESPONSE 

c. Operator ActiQD§ 

1. Monitor the Foldout page. 

CD Check Reactor Trip: 

_. All rod bottom lights - LIT 

_. Reactor trip and bypass breakers -
OPEN 

_. I.lR amps - GOING DOWN. 

o Check Turbine Trip: 

• All throttle valves - CLOSED. 

I I RES·PONSE NOT OBTltINED 

Perform the following: 

_ a. Trip reactor. 

b. lE reactor will not trip, THEN perform 
the following: 

_. Implement EPIl/AI5000fF-O (Critical 
Safety FuncUOIl Status Trees). 

_. GO IO EPtIl'Al5000/FR-S.', 
(Response To Nuclear Power 
Generation/A TWS). 

Perform the following: 

_ a. Trip turbine. 

b. IE turbine will not trip, TH.ett perform 
the following: 

_ ") Place turbine in manual. 

J 

_ 2) Close governor valves in fast action. 

3) lE governor valves win not close, 
IHEN close: 

• All MSIVs 

_ • All MSIV bypass valves. 

( 
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GenerationiA TWS)_ 
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_ '1) Place turbine in manual _ 
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3) .I.E governor valves will not close, 
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• All r,.·ISlVs 

_. All MSlV bypass valves_ 
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2009 RO NRC Retake Examination QUESTION 46 D 

QuestionBank # KA_system KA_number 
1846 EPE038 EA1.l0 

KA desc 
Ability to operate and monitor the following as they apply to a SGTR: (CPR 41.7 / 45.5 / 45.6) D Control room radiation monitoring indicators 
and alarms .............. . 

Unit 1 is operating at 100% RTP. Given the following cond itions: 

• 1 EMF-33 (Condenser Air Ejector Exhaust) alarms in Trip 2 

Which ONE (1) of the following provides the best indication per NSD-513 (Primary-to­
Secondary Leak Monitoring Program) that a S/G tube leak has occurred? 

A. S/G feed flow to steam flow mismatch 

B. 1 EMF-24, 25, 26 and 27 (STEAMLINE HI RAD- Doghouse) 

c. 1 EMF-34 (S/G SAMPLE) 

D. 1 EMF-71, 72, 73, and 74 (STEAMLINE N-16 LEAKAGE) 
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2009 RO NRC Retake Examination QUESTION 46 D 

General Discussion 
-~-,,--~,,~-~~-~- --~-- ----~----~~-~~-~~-~------~-~~-~--- - ~-~-~---~~- ~--, 

iIn accordance with NSD-513, the primary method for detecting primary-to-secondary leakage while on line is the condenser off-gas (EMF-33) I 

Iradiation monitor. The secondary method for detecting tube leakage on line is the N-16 (EMF-71, 72, 73, & 74) radiation monitors. I 
I 

j

:ThiS KA is matched because the applicant must know which methods (radiation monitors) are valid or accurate indications ofS/G tube leakage 
,under various plant conditions. The "operate" part of this KA is not applicable to MNS as there is nothing to operate related to the radiation 
IplOnitors associated with detection of SGtube leakage. ~~_~_~_~ _____ ~~~_~ ______ ~ __ ~_~ __ ~ ___ ~ __ ---" 
Answer A Discussion 
r;~-"~---------~-~-~-~~~--~-~-~~-~----~-~~-~-~-~~---~-~------~-~- - ~~---~--, 

,Incorrect. Not sensitive enough to detect leakage of this magnitude. Plausible because it can be used to detect a SGTR. I 
L_~ ___ ~~_~_~_~ __ ~_~~ __ ~ _~~ __ ~ ___ ~_~~_ ~ ____ ~_ ~_~~_~~_~ ___ ~ ___ ~ ___ ~ ____ ~~ __ 

Answer B Discussion - -~~-- ~-~ --~--~--~-~-~~-~~-~~~-,,-~~-~--~ --~~-~ -~~-~---~-~-~-~---~-~-~-~---, 

IIncorrect. Can be used. However, it is not the best indication for detecting tube leakage as they are not as sensitive as the N-16 monitors. I' 

IPlausi~becaus~ they would be the_ most accurate verification of tube leakage if the unit was shut down. _~ _~~ _____ ~ ___ ~_~_ 

Answer C Discussion 
~orrect: SGs~ple li~e isolate~on an EMF-33 t~P-2. ~l~~ibl~ be~au~ it wo~ld be a good~swerifthe aut()maticac~ionsdidnot occu~ ~~ ~~I 
Answer D Discussion 
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Question 46 References: 

From NSD 513 page: 

YERIFY HARD COPY AGAINST WEB SITE L\IlIEDU.TELY PRIOR TO EACH rSE 

!I1SD 513 

513.4.4 DENSITY CORRECTION 

Pnmary-to-Sttond2ry leak rat~ measucement (WOnltonng) is performed at room ~ (typtcally 77"F). 
How~"'ff, R2twn l~ak rat~ limtts, which 3R based on off-site do~ conSl~atwns, may have ~ ~eloped at a 
diffiecent tmlp(ntut~. For eX31Dp~, t~ speciiicatioD leak ~ limits or statioc admirustrati .. ~ 1units 3r:~ o&.u 
established ~ on the avuage reactor coolant tempeDtufe at full ~ opent1On. Under such lttuatlOns, the 
tMasured ~ak ~ USUlg radiation _tors or cOlldemer off-gas gnb samples may Ix- DOO-conservatiVe relative to 
station leak rak limits. In such C3Se$, a density correction shall be applied to the measuced ~ rate to ensuc~ the 
tMasuced value IS comparab~ to the limit. It should be noced dlat the limits described in S«tioos 513.4.1.1 through 
513.4.1.6 of Ibis directiv~ ~ based on a tmlp(ntut~ of n'T lM$e limits may be adjusted (density cosncted) to 
the same tem:peratur~ that measured ~ak rakS 3r:~ ccrrected to. Tabl~ 513-2 inclu.:ks applicabk density corrected 
limits for ~ statioa 

513.4.5 DATA REPORTING 

Mnsuced ~ak rates, whclber detennined from radUtion momtor rl'3ding£ or matIU3lly calculated from grab 
samples, shall have a Oemtty correction applied if ~ per Section 513AA, if ~d. Mea$Ul'ed ~ak r~ shall 
be reponed as X gallons per day at X"F, if density corr~cted, to avoid confusion 3$ to whdher the leak rate has been 
density corrected. If the r6Ults an not density corrected. measured kale rates shalllx- reported as X gallons per day. 
From an implementation standpoim, measured leak rates shalllx-~ at the same tenlperatute as the basis fo£ 
the st3t!OO . s ~ak rate limit( s). 

513.4.6 SURVEILLANCE METHODS 

Monitoring for pnmary-to-secondary ~ge shall normally be conducted with online monlt«s. Tbe~ include the 
coOOenser off-gas radiation monrtor and mam steanlline N-16 monitors. Opeutiooal decisious shall aomWly be 
ma~ based OIl oaliDe momtor r~. Operational deciSlOUS based on coodense£ off-gas SJab samples shall be 
minimized ~ to the time-consuming ll3tU£e of this;wal)1iis If the coadenser off-g3$ radiation mouitor and 0Ile (1 ) 
N -16 mouitor (if mst:a1Ied) 3r:e out of ~~, or if there if> signUicant disagreement in the trend of ooline tDOOitors 
such that the tDOOitor results M~ called into question.. then cODdenser off-gas grab S3llllDng shall be used be 
operational decision-making uutil a valid oo1ine tDOOitor reading can be 6tablished. h~1ishIng a valid ouline 
tDOOitor reading shall ucm1e the hi~st station priority. Although oo1ine radiation IDOIlitors :md grab sampling 
hav~ been ~lisbed as ~ primary and secondary methods of leak rak momtoriug. respectIVely, ~ plant 
indications can be indicative of prim:uy-tG-secondary leakag~. Appropriate action should be taken to address 
possib~ pnmaty-to-second2ry leakage if other indicatwus exist. This ii parttcularly important during pcnods wbtn 
all oo1ine moaitors ar~ out of =>Xe. 

513.4.6.1 Condenser otf-Gaa Radiation Monitor 

The pnmary method of tDOOitoring the primary-to-secondary ~ rat~ dunng power operation shalllx- the condeuser 
off-gas radiation monitor Alann ~ points shall be ~lished to provide ~ 3pp£opnate sensiti'V"lty to an 
incr~aslng l~~rak (~S«tion 513.4.8 on alann set poUlts). The ~ak ~ m gallons per day shall be calcu1ated 
from the radiation monitor reading in coWlts per min~. the c~ off-gas flow ~, th~ correlanon factor f()£ 
convertiug cooots per IlIlxiuk to l1Cilml the Xe·133 eqI11V~ £actor as detm:nined from a receut. valid rnctor 
ccolaur s:unpk arul if used, any factors foe correlating radiation monitor response with grab samples r=dts 
Nonnally, thi$ calculation should be performed on the station's Operational Aid Computer (OAC) foe treDdIng 
purposes (and foe alarm p~ if desired). The Xe-133 equi\~e factor is a calculated ~\!alence factor that 
converts all of the radioactive ~ in the samp~ to a beta equivalence foe X~133 This equivalence factor shall 
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513.4.6.2 N-16 Radiation Monitors 

The S(!(:ondary method for mooitonng the primary-to-secondary ko3k rate during power operation >hall be the mam 
5team ~ N-16 momtors. Alarm ~ points shall be embhshed to provide the appropWte ~vity to an 
mcreasing leak r~ (see Section 513.4.8 on:aWm!let points). The calculated leU Die from these moniton (in 
gallons per day) should normally be routed to the OAC for I£ending purposes (and for a1:um purposes if <ksired) In 
the ~·etlt of an increase in the leak rate as c1etenniDed by the condulser off-gas radiation momtor, the N-16 monitors 
serve as a \'erifkatio.u of the iDcrease in leak J"ate. The calculated leak f2te between the COAdc:nser off-gas radiation 
monitor and the N-16 monitor does not have to agree. but the monitors should display the same trend to validate the 
leak rate as detemtined by the condc:nser off-gas J"adiatio.u monitor. The main steam line N-16 monitoJ"s will also 
help to idemify tbe le3king steam generator. In the e\'etlt the conclenser off-gas r3diation monitor is out of service, 
the N-16 monitors shall be the primacy method foc monitoring the primary-to-secondary leak rate In this case. there 
will not be another online method to validate the leak Die. If the condc:nser off-gas racIi3t1on monitor and any of tbe 
N-16 monlton are out of Sft'VlCe at the ~ ~, thm grab sampling shaI1 be used as the pnmacy means of 
s • ~1I . (see Section 513.4. 6). 

513.4.6.3 C~n .. r otf-Gas Grab Samples 

Dunng power operatIOn. routine grab samples of condemer air e)eCtor off-gas shall be obtuntd for radiochemical 
analysis. A manual calcu1atJon shall be performed ustng tbese radiochemical R'SUlts to detumme the pnnwy-to­
secondary leak rate. The equation for this calculation is as follows: 

Leak ble. gallons per day = (fi) (A\) (t 08 X 10) 

Am 

Where • F~ = Flow f2te of condenser off-gas (SCFM) 

A. = ActtVlty In condemer off-gas sample ()1Cilml) 

A&Q = Acttnty in reactor coolant sample (I1Cllml) 

L 08 X 104 = cOllversion bctor to obtain gallon per day units 

The same gaseous radionudide shall be used for both the reactor coolant and condenser off-gas samples. NomWly, 
this will be Xe-133, Xe-135 or Ar-4L but any gas that is present In each sample can be used foc the calculation. 
Ca1culattons based on diffe£etlt f3di0nuclides may provide adcIitroDal coufideDce in the result. The condense!' off­
gas grab saq>1e and the reactor coolant sample should be taken within a reasooahle tuDe fr2me, except foc pow~ 
transients during which sample collectwn should be coordinated to occur at approximatdy the same tuDe. 

Grab sampling frequency shall be increased during periods when online mollitocs are Wla,,'3i1able or duoIlg periods 
of increased leak rates (see Section 5134.7) 

513.4.6.4 Tritium Analysis 

Dunng Modes 2. 3. and 4, a ca1culation based on lritium analysis shaI1 be used to detennine the primary-to­
secondary leak rate. Sampb foc tritinm analysis shall be taken from each steam generator (if samples can be 
obtained). condemat4!, and react« coolant to calculate tbt primary-to-secondMy leak me. Tntium is used to 
deternune pnmary-to-secondary leak rates during these penods because other ~y usable ISOtopes are typICally 
not present In sufficient couceatration after longer shutdowns. The tritium-based calculation will not detect a 
rapidly propagating leale and IS oot intended to do so. bther. the calculatwa will help detect whether a relatlvely 
Iatge steam geuemor tube leU is present during startup. thus pr~enting SbttUp with a leak f2te neac or exceeding 
adminisuative or teclmical spectlicabon limits. 

If a leak rate is calculated using the lritium-based approach that appears to be increasing and approachmg an 
administrnive leak f2te limit or 80 gallons per day (whichever is less), the plant shall cease start up actJvities until 
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MNS Exam Bank Question WEEMFN04: 

WEEMFN04 

1 Pt Unit 1 was operating at 100% power. Given the following conditions: 

Answer 1896 

• EMF-33 (Condenser Air Ejector Exhaust) alarms in trip 2 

If all the automatic features operate as designed (without operator 
intervention), which one of the following indications will provide the best 
indication per NSD-513, Primary-to-Secondary Leak Monitoring Program, 
to confirm that a S/G tube leak has occurred? 

A. Comparing S/G feed flow to steam flow mismatch 

B. Observing EMF-24, 25, 26 and 27 (STEAMLINE HI RAD) 

C. Observing EMF-34 (S/G SAMPLE) 

D. Observing EMF-71, 72, 73, 74 (N16 LEAKAGE) 

o 
Distracter Analysis: 

A. Incorrect: Not a sensitive method of comparison 

Plausible: This method will show gross SGTRs 

B. Incorrect: Not as sensitive as using EMF 71-74 

Plausible: This was the correct answer for the 1997 NRC exam - did not 
have EMF-71-74 operable 

C. Incorrect: S/G sample line will isolate at EMF-33 trip 2 

Plausible: This would be a good answer if the automatic isolation did not 
occur 

D. Correct answer: most sensitive method as it detects N16 y radiation 

KA: SYS 039 Al.09 (2.5/2.7) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 47 B 

QLU~Stl~:mB:anmkH~ IKA-=-:;-:tr-~ ~IKA~_-~n=u:~-~~-o 1-~ •. ~ 

I<~HV v .. ",u",,,,~~f the oper~;l~~al implicatw~s of the fOllo~::ncePtsas they apply to Steam ~me Rupture:m(CFR 4 ~.8 I 41.1 0/===-· ~ 
45:3)DConsequences ofPTS .~: ....................... : .. ~ .. :~:~ ............. . 

Unit 1 is responding to a Steam Break inside Containment from 100% RTP. 

Given the following events and conditions: 

• Narrow Range S/G level is 15% for each intact S/G 
• The NCPs were tripped 
• FR-P.1 (Response to Imminent Pressurized Thermal Shock Condition) has been 

implemented 
• NCS temperature is now stable 
• NCS pressure is stable 
• Letdown has been restored 

The crew has determined that a 1 hour soak is required. Which ONE (1) of the 
following evolutions could be performed by the crew in the next hour while continuing 
on through the EP procedures? 

A. Start 1 D NCP 

B. Place Auxiliary Spray in service 

C. Increase CA flow to one intact S/G to raise NR level to 50% 

D. Commence a 25-degree/hour cooldown to Mode 5 
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General Discussion 
--------~--~-~------~--------------------------- -~--------- ---------------l 
I
During the NC system soak, evolutions may be performed from other procedures which do not increase NC system pressure or decrease NC , 
,system temperature I 

IKI A is matched because the candidate is presented with a steam line rupture scenario and must understand what components can be manipulated 
jduring the soak (operational Implications) which will not violate the requirement to not increase pressure or decrease temperature, These 
limitations are part of the consequences of the PTS conditions which exist as a result of the rupture. 

'I 

I 

I 

I IAnalysis level because the candidate must analyze each answer and determine the effect of manipulating that component on NC system 
temperatur~ and pressll~ __ ~ ____ ... ____ ~ _______ ~ ___ . ____ . ____ .. ~ __ .. __ ~ __ . __ ~ __ ~ _______ . ___ ~ 
Answer A Discussion 
Iplausible b~cause earlier in FR :P.l, if SIte~inatio~ criteriai~-not me~~n NC pu~p is started to ~ix incol11i~g SI w~ter withNC syst~m water-~: 
to raise the ternp~erature 0L!he water entering t~~ reactor "esse I downcomer ___ .~. ____ . __ ~_. ___ ~ __ . ____ . ___ ~ ________ j 
Answer B Discussion 
IcORIlliCT: S~~ explanati~n abo;;-~----------~---~'-'---- ---~ .-.--~- .. ~--~-- .. -----~~~------.~--- ------: 
L,_" _~ _______ ~ ___ ,, _____ ~ __________ ~ ___ " __ ~~ _____ ~ _____ ,, ____ ,, __________ .. ___ ~ ______________ _ 
Answer C Discussion -- -.. --- .-~----. -----~- .. ------~----------... -~--.----.-----~--- ----~----- -I 
~l~~~i~;~~~ ~;~s~didate~elieves ~~at raiSing~/G levelt~a normal level is_appropn:te and ~oes not consider ~~e conse~uences of adding _C~~j 

Answer D Discussion 

j
Plausible if the candidate does not.comprehend that the cool down which is described in the same step. as the soak is not allowed t.o comm.enc. e j' 

;llntil the soakis complete~. __ ~ ___ . _____ ~ ___ . ______ .~ _________ ~ .. ___ ._. ___ . _____ . ____ . ____ ~.~~_~ ___ ._~ __ _ 

~ Developed 

~ OPT Approved 

~ OPS Approved 

NRC Approved 

~;;~:~1:::e~::isi~~.1' Res;ons~-to Immi~entl! I~tudcmt ReterenceSProvlded -=J 

[

Pressurized Thermal Shock Condition, rev. 10, page 28 i I' 

Learning Objective: OP-MC-EP-FRP, Objective 6 I. , 

-----_._----- -.------------ .. ---------~-------- .. ---~- .. --~----- .-----------.---~----~----.-----, 

'KA_desc _. ______________ .. ______ . ____ ._~ ____ ~ _______ . ___________ ~ _______ .. ___________ ' 
jKno~ledge of the operational implications of the following concepts as they apply to Steam Line Rupture: (CFR 41.8/41.10/ l 
:45.3)[JConseCjuencesofPTS .: .. ~ .. "-,~:_,,:.:=_._.~.~_ ~ __________ . ___ ~ __ ._. _______ ~_ ~ __________________ : 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 47 References: 

From Lesson Plan OP-MC-EP-FRP page 43: 

STEP 26 Check adequate NC System depressurization as follows: 

PURPOSE: To determine if subcooling has been reduced to a minimum in order to 
minimize NC system pressure. 

BASIS: Establishing NC system pressure as low as possible minimizes the 
pressure stress on the reactor pressure vessel. If minimum subcooling is not already 
establ ished, this step instructs the operator to return to the depressurization in Step 17. 
Since letdown has been established, the operator should use auxiliary spray for further 
depressurization if normal Pzr spray is not available. The specified subcooling value 
does not represent a minimum limit since an operating margin of 100 F above the 
minimum is provided to allow sufficient time for stopping the depressurization. Should 
the minimum subcooling value be reached , the S/I pumps should be operated to 
maintain the minimum subcooling (as directed by the actions of Step 13. 

STEP 27 Determine if NC System soak is required. 

PURPOSE: To see if a "soak" period is required prior to further cooldown. 

BASIS: If cold leg temperature has gone down more than 1000 F in anyone hour 
period, then a "soak" period is required to allow the thermal stresses imposed on the 
reactor vessel wall to decrease before further cooldown is allowed. The "soak" is a 
period of steady state operation during which any temperature drop or pressure rise are 
to be avoided. This time period allows thermal gradients in the reactor vessel wall to be 
reduced, thus reducing corresponding stresses. Any actions that will not cause either a 
cooldown or a pressure rise and are specified by any other procedure in effect are 
permitted during this "soak" period. 

Following the "soak", a cooldown may be implemented with the following additional 
cooldown restrictions required in order to not challenge vessel integrity. 

1. Maintain NC system pressure and T-Colds within the limits of Enclosure 3 (Post­
Soak Cooldown Limit). 

2. Maintain cooldown rate in cold legs less than 500 F in any 60 minute period. 
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established , this step instructs the operator to return to the depressurization in Step 17. 

Since letdown has been established, the operator should use auxiliary spray for further 
depressurization if normal Pzr spray is not available. The specified subcooling value 
does not represent a minimum limit since an operating margin of 10' F above the 
minimum is provided to allow sufficient time for stopping the depressurization. Should 
the minimum subcooling value be reached , the SII pumps should be operated to 
maintain the minimum subcooling (as directed by the actions of Step 13. 

STEP 27 Determine if NC System soak is required. 

PURPOSE: To see if a "soak" period is required prior to further cooldown. 

BASIS: If cold leg temperature has gone down more than 100· F in anyone hour 
period, then a "soak" period is required to allow the themnal stresses imposed on the 
reactor vessel wall to decrease before further cooldown is allowed. The "soak" is a 
period of steady state operation during which any temperature drop or pressure rise are 
to be avoided. This time period allows thermal gradients in the reactor vessel wall to be 
reduced , thus reducing corresponding stresses. Any actions that will not cause either a 
cooldown or a pressure rise and are specified by any other procedure in effect are 
pemnitted during this "soak" period. 

Following the "soak", a cooldown may be implemented with the following additional 
cooldown restrictions required in order to not challenge vessel integrity. 

1, Maintain NC system pressure and T-Colds within the limits of Enclosure 3 (Post­
Soak Cooldown Limit). 

2. Maintain cooldown rate in cold legs less than 50' F in any 60 minute period. 



STEP 28 Return to procedure and step in effect. 

PURPOSE: To direct the operator to the proper procedure following successful 
completion of the steps in this procedure. 

BASIS: Now that the pressure/temperature stabilization guidance presented in 
FR-P.1 has been completed, the operator should continue plant recovery operations by 
returning to the procedure and step that was in effect at the time FR-P.1 was entered. 
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MNS Exam Bank Question EPFRPN01: 

EPFRPN01 

1 Pt 

Answer 880 

Unit 1 is responding to a steam break inside containment from full power. 
Given the following events and conditions: 

• All systems operate as designed. 

• Narrow range S/G level is 15% for each intact S/G 

• CA flow is 100 GPM to each intact S/G. 

• The NCPs were tripped. 
• The crew entered FR-P.1 (Response to Imminent Pressurized Thermal 

Shock Condition) due to low temperature. 

• NCS temperature is now stable. 

• NCS pressure is stable with only the control group of pressurizer heaters 
energized. 

• Letdown has been restored 
If the crew has determined that a 1 hour soak is required, which of the 
following evolutions could be performed by the crew in the next hour while 
continuing on through the EP procedures? 

A. Start 10 NCP 

B. Place auxiliary spray in service 

C. Increase CA flow to one intact S/G to raise NR level to 50% 

D. Commence a 25-degree/hour cooldown to Mode 5 

Answer: B 

Distracter Analysis: 

A. Incorrect: Starting a NCP will cause a pressure transient and could cause further cooldown. 

Plausible: If the candidate does not understand the limitations during the soak or the effects of NCP start. 

B. Correct: Any actions that will not cause either a cooldown or a pressure rise and are specified by any 
other procedure in effect are permitted during this "soak" period. 

C. Incorrect: Increases cooldown stressing the vessel. 

Plausible: The candidate may not link raising S/G level with a cooldown. 

D. Incorrect: Cooldown is not allowed. 

Plausible: The candidate may recall that a cooldown at less than 50/hr is directed after the soak. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 48 D 

# IKA~yStem : KA_number I 

1848 J APE054 J,,_ AAiOS--~ _ _ _ 

to determine and interpret the following as they apply to the Loss of Main Feedwate~ (MFW): (CFR: 43,5 I 45,13)CSteam f10W-f~ 
yp""y,;py """''',,''''''''',,'''''''''''''' I 

Given the following conditions on Unit 1 : 

• The unit is operating at 1 00% RTP 
• The steam pressure input for S/G 'B' controlling channel fails LOW 

The S/G 'B' trend recorder will indicate which ONE (1) of the following? 

A. - Steam Flow increased 
- Feed F low decreased 
- S/G Narrow Range level decreasing 

B. - Steam Flow increased 
- Feed Flow increased 
- S/G Narrow Range level increasing 

c. - Steam Flow decreased 
- Feed Flow increased 
- S/G Narrow Range level increasing 

D. - Steam Flow decreased 
- Feed Flow decreased 
- S/G Narrow Range level decreasing 
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Given the following conditions on Unit 1 : 

• The unit is operating at 100% RTP 

QUESTION 48 

• The steam pressure input for S/G 'B' controlling channel fails LOW 

The S/G 'B' trend recorder will indicate which ONE (1) of the following? 

A. - Steam Flow increased 
- Feed F low decreased 
- S/G Narrow Range level decreasing 

B. - Steam Flow increased 
- Feed Flow increased 
- S/G Narrow Range level increasing 

c. - Steam Flow decreased 
- Feed Flow increased 
- S/G Narrow Range level increasing 

D. - Steam Flow decreased 
- Feed Flow decreased 
- S/G Narrow Range level decreasing 
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General Discussion 
fThesteam pr~ssure ch~nel faili~-g low c~~ses a l~~s of de~sity co~pensati~n to the~ontrolling S/cr B stearn flow~hannel ';"hich ~~uses th-e-- " 
'steam flow channel to decrease. In response the S/G water level control system with see a steam-flow feed flow mismatch and will close the Feed I 
IControl valve in an attempt to match feed flow to steam flow. The decrease in feedwater flow will cause S/G narrow range level to decrease. ' 

jThe KIA is match because the applicant must diagnose a instrument failure which results in a loss offeedwater flow and determine what the 
;indications on the steam flow - feed flow trend recorder would be. 

!ThiS is an analysis level question because the applicant must analyze the effect of the failed intrument on the steam flow input to the S/G water 
level control program and how the change in the input affects the response of the system and the associated recorder trends which indicate that 'I 
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Question 48 References: 

From Lesson Plan OP-MC-CF-IFE page 31 and 33: 

I Objective #8 I 
0.1. Abnormal and Emergency Operation 

Objective #11 

0.1.1. Power Range Channel Failures 

Power Range Channel "Low" Failure 

A low channel failure will not require immediate operator response since the high select 
feature will ensure that the other channel will provide control input. 

Power Range Channel "High" Failure 

A NIS channel "High" failure will affect feedwater control since the failed High channel 
will always be selected to provide the controlling signal input. High channel failure will 
result in S/G level increasing to the 100% power value (65%) if power level at the time 
of failure was less than 100%, if no operator action was taken. This failure will require 
operators to take manual control until the affected channel can be defeated. No reactor 
trip or other actuations should occur due to high failure. 

Objective #11 

0.1.2. Feedwater Flow ,Steam Flow or Level Channel Failure 

During normal full power operation, and without Operator action, the following is the 
response of SGWLC, assuming all Channel 1 inputs are selected for control and 
channel 1 is the one with the failure. 
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CF Flow transmitter fails low: Due to CF Flow indicating less than SM flow the Flow 
Error causes the CF Control Valves to open. S/G level will increase toward the (P14) 
setpoint where a Turbine/Reactor trip occurs. 

CF Flow transmitter fails high: Due to CF Flow indicating greater than SM flow the 
Flow Error causes the CF Control Valves to throttle closed. S/G level will decrease and 
approach the Lo Lo Level Reactor Trip setpoint . 

Steam Flow transmitter fails low: Due to SM flow indicating less than CF flow, the 
resulting flow error will close the CF Control valve. S/G Level will decrease toward the 
Lo Lo Level Reactor trip Setpoint 

Steam Flow transmitter fails high: Due to SM flow indicating greater than CF flow, 
the Flow Error causes the CF Control Valves to open. S/G level will increase toward the 
(P14) setpoint where a Turbine/Reactor trip occurs. 

Steam Pressure transmitter fails low: Since the SM Pressure signal is used to 
density compensate the SM Flow, the effect will be the same as a Steam Flow 
transmitter failing low. 

Steam Pressure transmitter fails high: the effect will be the same as a Steam Flow 
transmitter failing high. 

SIG N/R Level transmitter fails low: Due to indicated level less than program, the 
Level Error causes the CF Control Valve to open. S/G level will increase toward the 
(P14) setpoint where a Turbine/Reactor trip occurs. 

SIG N/R Level transmitter fails high: Due to indicated level greater than Program, the 
resulting Level Error will close the CF Control Valve. S/G Level will decrease toward 
the Lo Lo Level Reactor trip Setpoint . 

For a faulty input channel, select MAN on the Valve controller and maintain level. Swap 
faulty channels using the '1A (B,C,D) S/G STM FLOW RECORDER CHANNEL 
SELECT' switch the '1A (B,C,D) S/G CF FLOW RECORDER SELECT' switch or the 
"1A (BCD) S/G N/R LEVEL RECORDER SELECT" switch, as appropriate. After 
verifying the recorder for the affected instrument returns to the value of the selected 
channel, return the S/G CF Control Valve controller to AUTO and verify proper 
operation. 

3.2.3. Controller Malfunction: 

A malfunction of the redundant portion of the controller such as a driver card or E/P 
converter would cause the CF Control valve to open or close without a change in the 
level or flow error. The operator response would be to place the affected controller in 
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manual and attempt to control level. If manual control was not effective the redundant 
channel would be selected by placing the CONTROL VALVE SELECTOR Switch to 
ALT. 

manual and attempt to control level. If manual control was not effective the redundant 
channel would be selected by placing the CONTROL VALVE SELECTOR Switch to 
ALT. 



MNS Exam Bank Question CFIFEN01: 

CFIFEN01 

1 Pt Unit 1 was operating at 100% power when a loss of main feedwater 
occurred due to the failure of a feedwater flow instrument. 

Answer 1131 

Which one of the following statements correctly describes the valid main 
control board indications of this failure? 

A. Rapidly decreasing S/G level and a high main steam pressure 
indication on the steam pressure recorder. 

B. Rapidly decreasing S/G level and a low feedwater flow indication on 
the steam/feed flow recorder. 

C. Rapidly decreasing S/G level and a high feedwater flow indication on 
the steamlfeed flow recorder. 

D. Rapidly decreasing S/G level and a low main steam pressure 
indication on the steam pressure recorder. 

Answer: C 

Distracter Analysis: 

A. Incorrect: Feedwater flow is not density compensated. 
Plausible: If the candidate thinks feed flow is density compensated. 

B. Incorrect: Feed flow failing low will not cause a loss of feedwater. 
Plausible: If the candidate reads the question to be a feed controller 
failure. 

C. Correct: 
D. Incorrect: Feedwater flow is not density compensated. 

Plausible: If the candidate thinks feed flow is density compensated 
and memorized the steam flow transmitter failure response. 
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the steamlfeed flow recorder. 

D. Rapidly decreasing S/G level and a low main steam pressure 
indication on the steam pressure recorder. 

Answer: C 

Distracter Analysis: 

A. Incorrect: Feedwater flow is not density compensated. 
Plausible: If the candidate thinks feed flow is density compensated. 

B. Incorrect: Feed flow failing low will not cause a loss of feedwater. 
Plausible: If the candidate reads the question to be a feed controller 
failure. 

C. Correct: 
D. Incorrect: Feedwater flow is not density compensated. 

Plausible: If the candidate thinks feed flow is density compensated 
and memorized the steam flow transmitter failure response. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 49 D 

Knowledge ofth~~~~ons for the follo;;~g~esponses as the~pply to the Station Bl~ckout : (CFR 41~5 I 41.10 I 45.6; 4-S.13)DActions ·~I 
!~ontained in EOr for loss of off site and onsite power .......... ....... . . ..... .... . .... . .. . ._ ... _--.J 

Given the following cond itions: 

• A loss of All AC power has occurred on Unit 1 
• Crew has implemented ECA-O.O (Loss of All AC Power) 
• Attempts to place the Unit 1 Standby Make Up pump in service have failed 
• The crew is performing actions to depressurize the S/G's to 290 PSIG 

Which ONE (1) of the following describes the reason for this action? 

A. Initiate Cold Leg Accumulator injection to re-establish NC system subcooling. 

B. Initiate Cold Leg Accumulator injection and establish Natural Circulation 
conditions. 

C. Reduce NC system temperature and pressure to establish Natural Circulation 
conditions. 

D. Reduce NC system temperature and pressure to reduce NC pump seal leakage 
and minimize NC system inventory loss. 
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D. Reduce NC system temperature and pressure to reduce NC pump seal leakage 
and minimize NC system inventory loss. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 49 D 

General Discussion 
IThe S/Gs ru=e depressuized to 290 psig to red~;~ NC system t;~perature ~~d pressure. This will red~ce the amo~~t ofleak~ge from th~NC pU~pl 
jseals which will minimize the NC system inventory loss until AC power can be restored. I 

'If SGs are depressurized to less than 190 psig, the CLA accumulators will inject into the NC System. While this is desirable in some EOP 
imitigating schemes to depressuize the SGs to cause the CLAs to inject (i.e. ECA-l.l, Loss of Emergency Coolant Recirculation), in ECA-O.O it : 
lis undesirable to have the CLAs inject as any nitrogen which enters the NC system could disrupt Natural Circulation flow. I 

I 

KIA is matched_since the applicaEt must knowt~e basis for a(;tions taken inthe EPs durin~ a Station _Blackout. . _________ ._. ___ J 
Answer A Discussion 

1~~~~~~:·:e~~~i~:i::~:aus-e-th-e-i-nJ-·ectio:~ofthe cool w~te~ in the CLA;swould i~pa:t Positive~I~~mpa~ubCOOling but~hiS is notthe reaso~the I 

Answer B Discussion 
~~~;~t. Plausible bec~~;e in some EPs-it is desirable to have the CL<\s inject and~stablishing~d maintai~~g natur~l circulation is import~tl 
juntil forced flow can be restored inECA-O.O._ ._ _ ____ .... __ .... ___ . __ ... _____ .. _____ . ____ I 
Answer C Discussion 

[Incorrect. While reducing NC pump seal leakage is correct and establishing Natural Circ~l~tion conditions is desirable, redu~i~g s6p~ssures t;-I' 
1~9Q_psig is not required to establish Natural Circulati(Jn conditions: _____ ._. ___ . ._._. ____ . ____ .. _. __ ' 
Answer D Discussion 
rCORru::c::!-~--·- .. -- .- --------~--, 

i _________ ... ______ . _____ .. ......J 

Developed 

~ OPT Approved 

~ OPS Approved 

NRC Approved 

r(.}u!StionBanktl'~~system IKA number_-=~ 
, 1849 EPE055 - rEK3.02 

Question-S-o-urc-e- ___ -__ .-_-_.-_= .~ 
CNS NRC Exam Bank Question 126 I 

~.,.~esc .____ ____ _ ___ ~ 
IKnowledge of the reasons forthe following responses as the apply to the Station Blackout: (CFR 41.5/41.10 145.6 I 45. 13)iJActions 
~()I1tained in EOP for loss of offsite aIld onsite power ____ ._. 

401-9 Comments: 401·9 Comments RESPONSE 
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Question 49 References: 

From ECA-O.O page 22: 

MNS LOSS OF ALLAC POWER PAGE NO. 
EPI II AJ5OOOIECMl.O 22 of 168 

l"NIT 1 Rev. 25 

RESPC!<SE NOT CEIA:m::; 

Lowering SlG presswes to ~ than 190 PSI(; will cause injeaion of CLA 
H2 into the He System. 

• The SlGs be depressurized at a e sufficient to maintain a cooIdoM'l 
rate in the NC Svstem cold near 100"" . This v.1tl minimize NC System 
inventory loss v.hile 'ng the NC ~ seals in a controlled manner. 

• Con1roI moo ope . of 1$V-7ASe (1C Main Steam line PORV) is not 
a . able due to swap to SSF. 

• pz,. Ievet may be lost reactor vessel head\lOiding mav OCCU( due 10 
depressurization d S.Gs. 0epressu1zati0n should not be stopped to pnrvent 
these occurrences. 

28. Depresswize intact SIGs to 290 PSIG as 
follows: 

:l. Check SlG R level in any intact SlG -
GREATER TH 11% {32% ACe). 

b. Ensure operator monitors Enclosure 16 
(SiG Oepres . . n UrMs) 
throughout G depressurizatio. 

c. .wtIfN "P-l1 PRESSURIZER &1 
BLOCK PERMISSlVE'" status light 
(1 SI-18) lit, THEN depress "BLOCK" on 
Lcrw Pressure Steamline fsotltiort block 
sNrtches. 

a. Perform the follO'Ning: 

_ 1) Maintain maximum CA flo, .... until NIH 
level greater than 11% (32% ACC) 
in at least one S/G. 

_ 2) WJ:IE.H NJR level greater than 11 % 
(32<'10 ACC) in at least one SiG, 
Il:IfH perform Steps 28.b 
through 28.h. 

_ 3) GO TO Step 29. 

Question 49 References : 
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lOSS OF All.. AC PO.vER PAGE NO. 
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GREA1BHHAN 11% (32% ACC). 
3 . Perform the fo/laMn~r 
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_ 1 i MalntaJn maXImum CA flow un61 NIR 
\e'1e"1 gre.nerth."Ifl1 1% (3~ ACe) 
In 31ieasl one S/G. 

_ b. Ensure operaP" morVIOB EndosI.nI16 
(SiG 0..,...-... Unlts) 
IIwoughout .... SfG~. 

_ c WHfti "P- l1 PRESSURIZER £ 1 
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From Lesson Plan OP-MC-EP-ECA-O page 19: 

3.3.3 Maintain Plant Conditions for Optimal Recovery 

This major action category consists of actions to mitigate deterioration of NC system 
conditions and establish plant conditions amenable to optimal recovery following AC 
power restoration. The operator is limited in actions available to mitigate deteriorating 
NC system conditions. By minimizing NC system inventory loss and maintaining a 
secondary heat sink, the operator can extend the time to core uncovery. 

NC system inventory loss is minimized by depressurizing the secondary system, 
thereby resulting in the following. 

1. Reducing NC system temperature to minimize NC pump seal degradation. 

2. Reducing NC system pressure to reduce NC pump seal leakage and to permit 
injection of S/J accumulator water to partially replace the NC system inventory 
lost through the NC pump seals. 

Secondary heat sink is maintained by controlling the turbine driven CA pump and the 
rate of S/G steam release to maintain narrow range (N/R) level in at least one intact 
S/G. 
Plant conditions amenable to optimal recovery are established through operator actions 
that anticipate the restoration of AC power and establish required systems and 
equipment alignments prior to AC power restoration. 

Defeating automatic loading of the energized AC emergency bus provides bus overload 
protection by permitting the operator to evaluate the status of the restored bus and to 
manually load equipment onto the bus consistent with bus status and plant conditions. 

Actions to isolate NC pump seal cooling and to check the status of auxiliary boration 
systems permit the NC system inventory makeup systems to be quickly started and 
minimize the potential for equipment damage following AC power restoration. 
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From Lesson Plan OP-MC-EP-ECA-O page 49: 

STEP 28 Depressurize intact S/Gs to 290 PSIG as follows: 

PURPOSE: To depressurize the intact S/Gs. 
It is important to maintain at least one intact S/G N/R level above the top of the U-tubes 
during depressurization. 
BASIS: During the rapid depressurization performed in Step 28, S/G level could 
drop out of the N/R, resulting in a loss of adequate heat sink. If this situation occurs, the 
depressurization should be stopped and CA flow reestablished until S/G N/R level is 
raised to greater than 11 % (32% ACC). 
Step 28 depressurizes the intact S/Gs, thereby reducing NC temperature and pressure 
to reduce NC pump seal leakage and minimize NC inventory loss. 
Once intact S/G pressure is reduced to 290 PSIG, the S/G PORVs and CA flow should 
be controlled to maintain S/G pressure at that level until AC power is restored. 

STEP 29 Check reactor subcritical: 

PURPOSE: To ensure the reactor does not return to a critical condition during S/G 
depressurization. 
BASIS: Step 29 checks for a zero or negative startup rate on the intermediate and 
source range channels. If a positive startup rate is detected, the RNO action requ ires 
secondary depressurization be terminated and NC temperature be allowed to go up to 
shut down the reactor. This step addresses the core criticality concern associated with 
S/G depressurization and NC cooldown. 

STEP 30 Check 5/1 signal status: 

PURPOSE: To check if an SII signal exists. 
BASIS: The secondary depressurization initiated in Step 28 will result in SII 
actuation, if not already actuated, on low Pzr pressure. The operator should check S/I 
actuation status and reset SII as soon as the reset delay time has expired . This reset 
action is consistent with the philosophy of defeating automatic loading of the emergency 
bus upon AC power restoration. Resetting SII will open the individual output relays from 
the solid state protection cabinets, thus permitting the operator to manually load SII 
equipment as instructed in the recovery procedures. 

From Lesson Plan OP-MC-EP-ECA-O page 49: 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 49 A 

QuestionBank # KA_system KA_number 
126 EPE055 EK3.02 

Knowledge of the reasons for the following responses as the apply to the Station Blackout: (CFR 41.5/41.10/45.6/ 45.13)!JActions 
contained in EOP for loss of offsite and onsite power ......... . 

Which one of the following describes the reason for depressurizing the S/Gs to 165 psig 
in accordance with EP/1/A/5000/ECA-O.O (Loss of All AC Power)? 

A. Initiate Cold Leg Accumulator injection to re-establish NC System inventory. 

B. Initiate Cold Leg Accumulator injection and establish Natural Circulation 
conditions. 

C. Minimize secondary heat sink requirements if CA inventory is limited, and 
establish Natural Circulation conditions. 

D. Minimize secondary heat sink requirements if CA inventory is limited, and 
minimize NC Pump seal leakage. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 49 A 

General Discussion 

Answer A Discussion 

Answer B Discussion 
B is incorrect. NC system depressurization will assist natural circulation, but is not reason for depressurization to 165 psig. 

_._---_._._-_. __ .. -_. __ .. __ ... _---_._-,,------------- . __ .. _- .. --.----.-----

Answer C DiscussIon 

C is incorrect. Natural Circ will be set up as a byproduct of rapid depressurization; rapid cooldown and depressurization due to limited CA is an 
action that could be taken in E-3 series procedures. 

Answer D Discussion 
D is incorrect. In other E-3 series procedures, rapid secondary depressurizations may be performed when there is limited makeup availability. 

Job Level Cognitive Level Question Type Question Source 
RO Memory BANK 

~ Developed Development References Student References Provided 
ECA-O.O 

~ OPT Approved EPEP507 

~ OPS Approved 

~ NRC Approved 

QuestionBank # IKA system IKA number I 
126IEPE055 IEK3.02 I 

KA desc 
Knowledge of the reasons for the following responses as the apply to the Station Blackout: (CFR 41.5 / 41.10/45.6/ 45.13}CActions 
contained in EOP for loss of offsite and onsite power 

401·9 Comments: 401-9 Comments RESPONSE 

Tuesday, October 13, 2009 Page 98 of 150 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 49 A 

General Discussion 

Answer A Discussion 

Answer B Discussion 
B is incorrect. NC system depressurization will assist natural circulation, but is not reason for depressurization to 165 psig. 

_._---_._._-_. __ .. -_. __ .. __ ... _---_._-,,------------- . __ .. _- .. --.----.-----

Answer C DiscussIon 

C is incorrect. Natural Circ will be set up as a byproduct of rapid depressurization; rapid cooldown and depressurization due to limited CA is an 
action that could be taken in E-3 series procedures. 

Answer D Discussion 
D is incorrect. In other E-3 series procedures, rapid secondary depressurizations may be performed when there is limited makeup availability. 

Job Level Cognitive Level Question Type Question Source 
RO Memory BANK 

~ Developed Development References Student References Provided 
ECA-O.O 

~ OPT Approved EPEP507 

~ OPS Approved 

~ NRC Approved 

QuestionBank # IKA system IKA number I 
126IEPE055 IEK3.02 I 

KA desc 
Knowledge of the reasons for the following responses as the apply to the Station Blackout: (CFR 41.5 / 41.10/45.6/ 45.13}CActions 
contained in EOP for loss of offsite and onsite power 

401·9 Comments: 401-9 Comments RESPONSE 

Tuesday, October 13, 2009 Page 98 of 150 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 50 A 

I-----~.,."------- -~--~--~---~----~.~---~~---~----~~----~----~--~~-- ~-~--. ------l 
lity to determine and interpret the following as they apply to the Loss of Off site Power: (CFR: 43.5 / 45.13)C'ED/G indicators for the I 

~n!?::~_fI:~,I()'I(iJ()'ld~~<ln~re~ti~~eJ"~:::'=:'~ ___ ~ _________ ~~_~ ___ ~_~ 

A Loss of Off-Site Power (LOOP) has occurred. 

DIG '1 B' is supplying bus 1 ETB, loaded as follows: 

• Voltage - 4120 volts. 
• Frequency - 59.4 Hz. 
• Load - 1800 KW. 

Which one of the following describes the response of DIG '1 B' when the Governor 
Control RAISE pushbutton is depressed? 

A. Frequency increases; load and voltage remain the same. 

B. Frequency and voltage remain the same; load increases. 

C. Frequency increases; load remains the same; voltage increases. 

D. Frequency remains the same; load and voltage increase. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 50 A 

General Discussion 
',Generator running disconnected from grid - No V AR loading or load sharing. Generator in isochronous mode means governor is speed = 

j

frequency. Voltage is excitation=volts. When frequency is raised, other parameters may change slightly depending on the value of those 
parameters. 

jKJA is matched as the applicant must understand how EDG indications are affected when the diesel generator is operated in isochronous mode 
:(i.e. during a Loss of Off site Power). 
, 

jThis is an analysis type question as the applicant must relate several pieces of information both given and recalled from memory. The given 
:information is the initial condition where the EDG is operating supplying the bus in isochronous mode. The applicant must then recall from 
~emory the effect 0f~epressin_g the Geneerator c:<:mtrol RAISE pushbutton with the generator ope!ating in isochronous m~ _____ .. J 

Answer A Discussion 

f~RRECT.··---=~ ___ =~=-~=====~=====~= __ .. -.J Answer B Discussion 
~. ---... ---...... ---.. ---... --... -.--.--.... --... --.... --"'---'--"'--"---"'--'--"--"1 

'Incorrect. Partially correct if DG was paralleled ' 
I ____ ._ .. ~ __ . ____ .... ___ ... __ ... __ .. __ ... __ .. __ ... __ .. __ .... __ .. __ ... __ .... __ . _____ .... --.J 

Answer C Discussion 
Inc~rrect. I~-isochr~nous, raisi~g frequ~~-cy would not in~r~ase ~~ltage---"--""-- .--. ~---.--. '---"--'-- 1 
e..::: .. _ .. __ ..... __ ... __ ._ .... __ .. ____ ... __ . __ ... __ .. __ ~ ... __ ... ___ . __ .... __ .. ____ ~_ ... __ .. __ .. ~ ___ .. __ .. , 
Answer 0 Discussion 
r;:------.... ---..... --.... ---.. -----.----.. --. ..---.. --. .--"~-'--"-, 

[Incorrect. Volt~ge remains the sam_e. __ .. ___ . ___ .. __ .... ___ .. __ ..... __ .... __ ... __ .. ~ __ .. __ . __ .... ___ ~ 

Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 
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frequency. Voltage is excitation=volts. When frequency is raised, other parameters may change slightly depending on the value of those 
parameters. 

jKJA is matched as the applicant must understand how EDG indications are affected when the diesel generator is operated in isochronous mode 
:(i.e. during a Loss of Off site Power). 
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I ____ ._ .. ~ __ . ____ .... ___ ... __ ... __ .. __ ... __ .. __ ... __ .. __ .... __ .. __ ... __ .... __ . _____ .... --.J 

Answer C Discussion 
Inc~rrect. I~-isochr~nous, raisi~g frequ~~-cy would not in~r~ase ~~ltage---"--""-- .--. ~---.--. '---"--'-- 1 
e..::: .. _ .. __ ..... __ ... __ ._ .... __ .. ____ ... __ . __ ... __ .. __ ~ ... __ ... ___ . __ .... __ .. ____ ~_ ... __ .. __ .. ~ ___ .. __ .. , 
Answer 0 Discussion 
r;:------.... ---..... --.... ---.. -----.----.. --. ..---.. --. .--"~-'--"-, 

[Incorrect. Volt~ge remains the sam_e. __ .. ___ . ___ .. __ .... ___ .. __ ..... __ .... __ ... __ .. ~ __ .. __ . __ .... ___ ~ 

Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 

Wednesday, October 14,2009 Page 100 of 151 



Question 50 References: 

From Lesson Plan OP-MC-DG-DG page 31: 

The Diesel Governor 
Each diesel unit at McGuire will be operated in either the speed droop or the 
isochronous modes. Selection of the droop or Isochronous modes will be determined 
by the normal and/or standby breaker positions on the 4160V bus. 
Two OAe points provide a droop permissive indication and a droop mode indication. 
The droop permissive provides operations with indication that the droop contact on the 
normal or standby breaker is closed before the diesel is started. The droop mode 
indication will provide indication that the diesel engine is in the droop mode which 
indicates that the droop permissive is available and the droop contact on the diesel 
generator feeder breaker is closed. 

I Objective # 14, 15 I 
The diesel generator control circuit will place the Governor and Voltage Regulator 
in the Droop Mode if all of the following conditions are true: 

• Either the 4160 Volt Bus Normal or Standby breaker is closed 

• The Diesel Generator Output Breaker is closed 

• The Diesel Generator start relay is energized 
While in the Droop mode, (with the DIG tied to the power grid), adjusting the "Gov 
Cntrl" pushbutton changes KW (load), but does NOT affect FREQUENCY (DIG 
speed). Adjusting the ""Volt Adjust" switch changes Power Factor and KVars, but 
does NOT affect VOLTAGE. 

The diesel generator control circuit will place the Governor and Voltage Regulator 
in the Isochronous Mode if all of the following conditions are true: 

• The 4160 Volt Bus Normal and Standby breakers are open, 

• The Diesel Generator Output Breaker is closed, and 

• The Diesel Generator start relay is energized 
While in the Isochronous mode, (with the DIG separated from the power grid), 
adjusting the "Gov Cntrl" pushbutton changes FREQUENCY (DIG speed), but 
does NOT affect load (KW). Adjusting the ""Volt Adjust" switch changes 
VOLTAGE, but does NOT affect Power Factor or KVars. 

The Diesel governor performs as follows: 

• For an automatic start the governor brings the engine up to speed and as the 
sequencer assigns loads it adjusts the input to the engine to maintain 60 HZ. 

• For a manual start during testing the governor brings the engine up to speed. 
Further speed changes are performed manually for paralleling. 

• For a control room emergency start at the local panel, the same would hold true 
as that of a manual start. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 50 A 

QuestionBank # KA_system KA_number 
127 APE056 AAl.04 

Ability to operate and / or monitor the following as they apply to the Loss of Offsite Power: (CFR 41.7 / 45.5 / 45.6)UAdjustment of speed of 
ED/G to maintain frequency and voltage levels ... 

A Loss of Off-Site Power has occurred. 

DIG '1 B' is supplying bus 1 ETB, loaded as follows: 

• Voltage - 4120 volts. 
• Frequency - 59.4 Hz. 
• Load - 1800 KW. 

Which one of the following describes the response of DIG '1 B' when the Governor 
Control Switch is taken to RAISE? 

A. Frequency increases; load and voltage remain the same. 

B. Frequency and voltage remain the same; load increases. 

C. Frequency increases; load remains the same; voltage increases. 

D. Frequency remains the same; load and voltage increase. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Retake Examination QUESTION 50 A 

General Discussion 

~ 
.. -.-.. ~-... - .... -~.-.-.- .. - ... -.-.. -.-.. --.. - .. -.-._._.-

Generator running disconnected from grid - No V AR loading or load sharing. Generator in isochronous mode means governor is speed = 

frequency. Voltage is excitation=volts. When frequency is raised, othe.r. parameters may change slightly depen.ding on. the.value OfthOS. e . I 
par<imeters __ .... __ .... __ .. ___ ._~ ... ~_ .... __ .. __ .. __ .~_ ... __ ... __ . __ .. ____ . ____ .. ____ ._J 
Answer A Discussion 

Answer B Discussion 
B is incorrect. Partially correct ifDG was paralleled 

Answer C Discussion 

C is incorrect. In isochronous, raising frequency would not increase voltage 

Answer 0 Discussion 
jD is incorrect. Voltage remains the same. 

Job Level Cognitive Level QuestionType 
RO Comprehension BANK 

~ Developed 

~ OPT Approved 

~ OPS Approved 

~ NRC Approved 

QuestionBank '1# KA_system 
127 APE056 

KA desc 

Development References 
DGDG312 

KA number 
AAl.04 

Question Source 

Student References Provided 

Ability to operate and I or monitor the following as they apply to the Loss of Offsite Power: (CFR 41.7 I 45.5 I 45.6)CAdjustment of speed of 
ED/G to maintain frequency and voltage levels 

401·9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 51 c 

'-"------'--1 
I, , ___ , , I 

Ability to~perate and / or Ill~~itor the foll~~i~g as they apply to the Lo~~ of Vital ACInstrument B~s: (CFR 41:7 / 45.5 / 45~6)~Man~~I~ 
'~()ntrol of componellts for which autoi1latic control is lost ...... . 

Reactor power is at 45% RTP with all systems in automatic when you notice the 
following: 

• 120 VAC ESS PvVR CHANNEL A TROUBLE alarm 
• CH 1 Impulse pressure indicates 0 PSIG 
• All 4 S/G CH 1 Feed Flow, Stm Flow and Levels indicate 0 % 
• CH 1 PZR pressure indicates 1700 PSIG 

Which ONE (1) of the following lists the IMMEDIATE ACTIONS which must be taken 
based on these indications? 

A. Manually trip the reactor and go to E-O (Reactor Trip or Safety Injection). 

B. Place Control Rods and Feedwater Reg valves in Manual and restore Tave to 
Tref. 

C. Place Control Rods and Feedwater Reg valves in Manual, and manually 
restore S/Gs to programmed level. 

D. Place Pressurizer Pressure Master in Manual, adjust to 50%, and then place 
"PZR PRESS CNTRL SELECT" switch to backup channel. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 51 c 

General Discussion 
The Immediat~Actions of AP~ Loss ot-Vital or Au~Control Po;'er require tile operator to check th~ status oiinstru;~~t-channel~ 1 ani2:Ifl 
Ithose channels are lost the operator must place the control rods in manual and place the CF control valves in manual and restore S/G levels to • 
Iprogram level. I 

IThe K/ A is matched because the applicant is required to the manual actions which must be taken to control the plant on a loss of a vital I 
[instrument blIS._.~~_ .... _~~ ... ____ . ~ ___ ._---" 
Answer A Discussion 
[Incorrect. plausible ifth~~pplicant beli~-ves that MsiVs have clo~~d or control of the pl(lJlt has be~~ lost a;dfuat trippi;;g the re;cto~~ 
[necessary to.place the plant in a safe conciition. . ...... . __ . __ ... _~~ __ ... ____ .. ~ __ ... ___ . _______ --.J 
Answer B Discussion 
.fucorrect. -Plausible bec;u~~ these are a~tions that will be taken to. restore pl~t~onditio~sto norrn~CHowever~these ar~·clone later in AP=-is and I 
lare NOT immediate actions. _____ . . .. _____ .. __ . _. __ ._ . __ . ___ . ____ .. __ ---.J 
Answer C Discussion 
1.--.. '- .. -----... 
,CORRECT. 

--_ .. _---. 

----

Answer D Discussion 
r··~--··-- .... --.---- .-.- .... --... --.. ·--· .. ·--··-------.. --·--1 
[Inc.orrect. Plausible as there are actions later in AP-lS regarding the Pressurizer Pressure channel failure. However, they are not immediate 

~tlon_s. ___ .. _ ..... . ... ____ ..... .._ .... ______ .. ~ ___ .. ___ .. __________ ... ___ .. __ ~ 

Developed 

OPT Approved 

~ OPS Approved 

NRC Approved 
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401-9 Comments: 401-9 Comments RESPONSE 
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Question 51 References: 

AP-15 page 3: 

MNS 
APi1/A/5500/15 

LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
3 of 268 

Rev. 20 
(T~IT 1 

I ACTION/EXPECTED RESPONSE 

- 2. ~QIQStep4. 

3. Ensure the following switches ar. 
..Iected to operable channel on each 
S/G: 

• Feed flow -
• Steam flow -
• SIG level. -

4. Cheek NO - IN RHR MODE. -

I I RESPONSE SOT OBTAINED I 

Perform tb& toJIowIrtt: 
_ a IE Channell failed, 1Hiti place control 

rOds in mantIEII. 

b. IE SIG controlling channel failed, 'IHitt 
pertonn th$ folfowing: 

_ 1) Place affected CF control vaIv$s in 
nlttrluat 

_ 2} Restore SIG levels to program. 

_ 3) OOIQStep 3. 

_ ~O TQ Step 7. 
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From AP-15 page 6: 

MNS LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
APl1/AJ5500/15 6 of 268 

U:\IT 1 Rev. 20 

I .. CTION!EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I 
- 7. Check all Pzr pre$SUN channela • If either controUlng chMMIl$ 

INDICATING THE SAME. malfunctiOning..!H.I.tI pwform the 
following: 

8. Place ·PZR PRESS MASTER~ in - "MANUALU. 

- b. Adjust "PZR PRESS MASTER" ou1put 
TO 50%. 

c. Place ~ZR PRESS CNTRl SELECr -
switch to backup channel. 

d. Place "PZR PRESS MASTER" in -
"AUTO" as desired. 
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From AP-15 page 8: 

MNS 
APf1/Af5500/15 

LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
8 of 268 

Rev. 20 tT!\iT 1 

J ACTION/EXPECTED RESPONSE 

_ 9. Check podion of all MSlVs (ueina 
conttoI board Indicationa or 8tatu$ 
Iiahte) • OPEN. 

_ 10. Check all CF control valves -IN AUTO. 

I I RESPONSE NOT OBTAINED 

_. If reactor is tnpped, TI:iEt:f. ~Q T.Q 
Step 10. 

OR 

• If reacttlr is not tripped MIl. in Mode 1 
or 2, :IHIlt perform the following: 

_ a. Trip reaetor. 

_ b. Continue with this procedure as ume 
allows. 

_ c. §om EPl1/A15OOO1E-O (Reactor 
Trip or Safety InjeCtion). 

_ WHj:N S/Gs at programmed level Am> 
auto control de$ired, It:t.EN place CF 
control valve(.) in auto. 

I 
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From AP-15 page 22: 

MNS 
AP!1/A15500115 

LOSS OF VITAL OR AUX CONTROL POWER PAGE NO. 
22 of 268 

Rev. 20 UI\lT 1 

I A'::TION/EXPE(:TED RESPONSE I 1 RESPONSE NOT OBTAINED I 
- 39. Check "TURB IMP PRESS CH 1"· Maintain proper T -Avg as follows: 

NORMAL. 
a. .IE umt coastdown iii progress AHD-

T -Ref has been reduced per 
OPi1/N6100/003 (Controlling 
Procedure For Unit OperatJon), TH.EH. 
perform the foilowing: 

_ 1) Determine T -Ref for current power 
level from OP. 

_2) G.Q IQ Step 40. 

b. Maintain T -Colds 555°F to 55rF WIth -
control rods in manual. 

- c. .G.Q IQ. Step 41. 

- 40. AdJu.t control roda In manual to 
malntlin T -Avg at T-Ref. 

41. Defeat the affected T -AVG channel using 
the following swHch .. : 

• "OfT DEFEAT" -
• "T-AVG DEFEAT'. -
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MNS Exam Bank Question AP15002: 

AP15002 

1 Pt 

Answer 668 

Reactor power is at 45% with all systems in automatic when you notice 
the following: 

1. 120 VAC ESS PWR CHANNEL A TROUBLE Alarm 
2. Ch 1 Impulse Pressure indicates 0 psig 
3. All 4 S/G CH 1 Feed Flow, Stm Flow And Levels indicate 0 % 
4. Ch 1 Pzr Pressure indicates 1700 psig 

What action(s) should you take? (Select One) 

A. Manually trip the reactor and go to EP-EO immediately. 

B. Place Control Rods and Feedwater Reg Valves in Manual and restore 
Tave to Tref. 

C. Place Control Rods and Feedwater Reg Valves in Manual, and 
manually restore S/Gs to programmed level. 

D. Check actual Pzr pressure has gone down and check all Pzr pressure 
channels indicating the same. Then place "PZR PRESS CNTRL 
SELECT" switch to backup channel. Check Pzr PORVs and Pzr spray 
valves CLOSED. 

C 

MNS Exam Bank Question AP15002: 

AP15002 

1 Pt 

Answer 668 

Reactor power is at 45% with all systems in automatic when you notice 
the following: 

1. 120 VAC ESS PWR CHANNEL A TROUBLE Alarm 
2. Ch 1 Impulse Pressure indicates 0 psig 
3. All 4 S/G CH 1 Feed Flow, Stm Flow And Levels indicate 0 % 
4. Ch 1 Pzr Pressure indicates 1700 psig 

What action(s) should you take? (Select One) 

A. Manually trip the reactor and go to EP-EO immediately. 

B. Place Control Rods and Feedwater Reg Valves in Manual and restore 
Tave to Tref. 

C. Place Control Rods and Feedwater Reg Valves in Manual, and 
manually restore S/Gs to programmed level. 

D. Check actual Pzr pressure has gone down and check all Pzr pressure 
channels indicating the same. Then place "PZR PRESS CNTRL 
SELECT" switch to backup channel. Check Pzr PORVs and Pzr spray 
valves CLOSED. 

C 
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2009 RO NRC Retake Examination QUESTION 52 B 

...... -_ .. ". -_. __ .......• 
~~~c _____ __ __ .. ___ _ _______ .. __ .. ________ _ _ .... _____ __ __ ..... . _ __ _ .. .. ______ ._ .. . . 

, 

Knowledge of the reasons forthe following responses as they apply to the Loss of DC Power: (CFR 4L5,4 1.1 0 145 .6 1 45 .1)[ 'Actions 

(;().!l_tilined. in~~!o0~~9f~IJ()~~~ _ -_ : :_· : ·:·: ~··:.:..::..:.::.:::: __ _____ ........ __ ____ .. __ __ __ ... _ ..... ______ _ . ._ . __ . __ _ 

Given the following: 

• A loss of ALL AC power has occurred on Unit 1 
• Crew has implemented ECA 0.0 (Loss of All AC Power) 
• The crew is performing Enc 7 (DC Bus Alignment) of AP-07 (Loss of 

Electrical Power) 

Power must be restored to the battery chargers within (1) . 

The MAXIMUM DESIGN loads that the 125v DC Vital Batteries are designed to carry 
under emergency conditions with no Essential AC available to the Vital Chargers 
is (2) 

A. (1) ONE hour 
(2) One (1) 125v DC Distribution Center, Two(2) 125v DC Panel Boards, 

Two (2) 120v AC Static Inverters 

B. (1) ONE hour 
(2) Two(2) 125v DC Distribution Centers, Four (4) 125v DC Panel Boards, 

Four (4) 120v AC Static Inverters 

C. (1) 30 minutes 
(2) Two(2) 125v DC Distribution Centers , Four(4) 125v DC Panel Boards, 

Four(4) 120v AC Static Inverters 

D. (1) 30 minutes 
(2) One (1) 125v DC Distribution Center, Two(2) 125v DC Panel Boards, 

Two (2) 120v AC Static Inverters 
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General Discussion 
~p-24 ofECA 0.0 dir~cts the~rew to ~aiign DC buses p;; AP-07.-Enc 7 (DC bus Align~ent)~This stepis pre~eded with a ca~tion stating that~ 
!it is time critical action. In a loss of all AC scenario, the station batteries are the only source of electrical power. The vital batteries are sized to j 

j

suPplY (two DC buses which includes the two inverters and their panelboards), plus supply the loads of its sister distribution center (two DC, 
buses which includes the two inverters and their panelboards), if required, for a period of one hour. I 

jKA is matched because the candidate must understand why the action directed in ECA 0.0 (Loss of all AC) Step 24 is time critical and what 
,components are potentially affected should this actions not be taken. This action is taken in order to preserve the DC power sources, our EOPs 
I~.ontain no actions that deal directly with a loss of DC power. Loss of DC power sources are addressed with AOP's so the best match for this ! 

iI'S/,,\is to te~t the actions to p:event a loss of DC power sources ~_d reasons for those actio~ ___ , '' __ ' ____ , ___ , _____ ~~ 

Answer A Discussion 

~~~~l~: i~::;;b:}~~~::~~~eloadsl~sted are~he normal loads for a vital battery. ___ ===-_~ ___ =-=-=- J 
Answer B Discussion 

jCORRECT m_=-~=~=,,=,,====-=======~=-~_=J Answer C Discussion 

j

Plausible: 30 minutes duty cycle would be correct for some of our other batteries such as those supplying the DIGs. Answer 2 is plausible as J: 
expl~ined above. ____ ,, _______ , ____ , ____ , ____ , __ , _____ ,, _____ , _______ ,~ __ " _________ _ 
Answer D Discussion 

[Th
'-~'-"'~'-'--- ~''''~_'_~m_~_ ~ ,~-,-"--,,~,-,,,---- ",-----,-~ 

Plausible: Answer 1 is plausible as explained above and answer 2 is correct. ~,_,~"' __ ,_~,_~,_~ ___ '''''_,_,_,,_~''' __ , ____ '_,_,,_, __ ,,''' _________ ,_J 

iJotlR~vel--!i ~Og~~:f~evel' :=t=0ues:f;Typet-====-- QuestiC)n Source --=~=-==-~l 
,, ____ --L _______ ,~ ___ '''~ ___ ,_,, __ , ___ , ___ ,,, ______ ' __ ' __ , ___ , ___ , ______ ' 

Developed 

~ OPT Approved 

~ OPS Approved 

NRC Approved 

401-9 Comments: 

Wednesday, October 14,2009 

~-h:-~O-C~-11-:~-et-re-~;~-~-s~-: ~-==on==p=lan-'--()=P~--M---;:-'-L---E-PL-"~-, rtudent ReferenceSPro~ided -==~11 
iRev. 23 Pg 25 ' I' 

ILeaming Objective: OP-MC-EL-EPL, Obj 12 I , I 

i I 

L",~ __ ~_~,~,_, ___ ,_,_ J I_,_",, __ ,_,_, __ , __ ,_~ 

401-9 Comments RESPONSE 
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Question 52 References: 

From Lesson Plan OP-MC-EL-EPL page 25: 

Objective # 12 

Each battery is sized to supply the continuous emergency loads and momentary loads 
fed from its distribution center (two DC buses which includes the two inverters and 
their panelboards), plus supply the loads of its sister distribution center (two DC 
buses which includes the two inverters and their panelboards), if required, for a 
period of one hour. The basis for selecting a one-hour capacity is a conservative time 
estimate for the restoration of power to the battery chargers under the most adverse 
cred ible conditions. This one-hour duty cycle capacity was assumed during the plant's 
safety analysis (documented in the UFSAR) and is verified every 18 months during a 
battery service test. 

The minimum design ambient temperature in the battery room is 60 of; hence the 
battery is sized based on its capacity at 60° F since the battery capacity would be 
greater at a higher temperature. 

Since each battery is, electrically, in parallel with its battery charger, and the battery 
charger output voltage is slightly higher than the battery voltage, during the "floating 
charge"; the battery charger actually supplies power to the respective DC loads during 
normal operation . However, the battery will automatically assume those DC loads, 
without interruption, upon loss of its respective battery charger or AC power source. 

Battery bus voltage is indicated by voltmeters located on the 125 VDC vital control 
distribution centers. The battery bus voltage is also monitored by under-voltage relays, 
which alarm, on Annunciator Alarm Pane11AD-11 (Electrical), when the battery bus 
voltage reaches 127 volts (at this voltage the battery is still capable of performing its 
intended safety function). 

2.3 125 VDC Vital Instrumentation and Control Power System Distribution 
Centers 

Each of the four distribution centers (EVDA, EVDB, EVDC, and EVDD) receive power 
from a battery and/or a battery charger, and supplies power to two of the eight 125 VDC 
power panelboards (1 EVDA, 1 EVDB, 1 EVDC, 1 EVDD, 2EVDA, 2EVDB, 2EVDC, and 
2EVDD), and two of the eight static inverters (1 EVIA, 1 EVIB, 1 EVIC, 1 EVID, 2EVIA, 
2EVIB, 2EVIC, and 2EVID). 

Objective # 13 

Either of the two same train-related buses (EVDA and EVDC / Train "A" buses or EVDB 
and EVDD / Train "B" buses) can be tied together through their respective bus tie 
breakers. This will allow two distribution centers to be fed from one battery / battery 
charger combination. 

This system is shared between the two units (Unit 1 and 2) and provides four normally 
independent power channels for reactor control and instrumentation. Three of the four 
channels will ensure that the overall system functional capability is maintained, 

Question 52 References: 

From Lesson Plan OP-MC-EL-EPL page 25: 

Objective #I 12 

Each battery is sized to supply the continuous emergency loads and momentary loads 
fed from its dislribution center (two DC buses which includes the two inverters and 
their panel boards), plus supply the loads of ijs sisier distribution center (two DC 
buses which includes the two inverters and their panelboards), if required, for a 
period of one hour. The basis for selecting a one-hour capacity is a conservative time 
estimate for Ihe restoration of power to the battery chargers under the most adverse 
credible condijions. This one-hour duty cycle capacity was assumed during Ihe plant's 
safety analysis (documented in the UFSAR) and is verified every 18 months during a 
battery service test. 
The minimum design ambient temperature in the battery room is 60 OF; hence the 
battery is sized based on its capacity at 60' F since the battery capacity would be 
greater at a higher temperature. 

Since each battery is , electrically, in parallel with its battery charger, and the battery 
charger output voltage is slightly higher than the battery voltage, during the "fioating 
charge"; the battery charger actually supplies power to the respective DC loads during 
normal operation. However, the battery will automatically assume those DC loads, 
without interruption, upon loss of its respective battery charger or AC power source. 
Battery bus voltage is indicated by voltmeters located on the 125 VDC vital control 
distribution centers. The battery bus voltage is also monitored by under-voltage relays, 
which alarm, on Annunciator Alarm Pane11AD-11 (Electrical) , when the battery bus 
voltage reaches 127 volts (at this voltage the battery is still capable of performing its 
intended safety function). 

2.3 125 VDC Vital Instrumentation and Control Power System Distribution 
Centers 

Each of the four distribution centers (EVDA, EVDB, EVDC, and EVDD) receive power 
from a battery and/or a battery charger, and supplies power to two of the eight 125 VDC 
power panelboards (1 EVDA, 1 EVDB, 1 EVDC, 1 EVDD, 2EVDA, 2EVDB, 2EVDC, and 
2EVDD), and two of the eight static inverters (1 EVIA, 1 EVIB, 1 EVIC, 1 EVID, 2EVIA, 
2EVIB, 2EVIC, and 2EVID). 

Objective #I 13 

Either of the two same train-related buses (EVDA and EVDC I Train "A" buses or EVDB 
and EVDD I Train "B" buses) can be tied together through their respective bus tie 
breakers. This wil l allow two distribution centers to be fed from one battery I battery 
charger combination. 
This system is shared between the two units (Unit 1 and 2) and provides four normally 
independent power channels for reactor control and instrumentation. Three of the four 
channels will ensure that the overall system functional capability is maintained, 



comparable to the original design standards for safe operation. However, a loss of any 
two of these channel sources will result in a reactor trip or forced reactor shutdown 
(Technical Specifications) of both units (Unit 1 and 2). 

comparable to the original design standards for safe operation. However, a loss of any 
two of these channel sources will result in a reactor trip or forced reactor shutdown 
(Technical Specifications) of both units (Unit 1 and 2). 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 53 B 

.. . l8Sr"· • r~=i 1",,~"u~r05 ..... ~ . 

Given the following: 

• Due to air entrainment, both Unit 1 RN pumps were tripped 
• The Unit 1 Reactor was tripped along with all NC pumps 
• As a result of this transient, a leak developed associated with the 1A NC 

pump thermal barrier 
• 1EMF-46A (Unit 1 Component Cooling A) is in Trip 2 
• KC Surge tank levels are increasing 

1 KC-364B (A NC PUMP THERM BAR OTL T) will Auto Close at (1) 

1KC-122 (U-1 KC Surge Tank Vent Valve) (2) 

Which ONE (1) of the following best completes the statements above? 

A. (1) 60 GPM 
(2) must be re-opened at the Local Control Station 

B. (1) 60 GPM 
(2) will re-open when the EMF signal clears 

C. (1) 70 GPM 
(2) must be re-opened at the Local Control Station 

D. (1) 70 GPM 
(2) will re-open when the EMF signal clears 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 53 B 

General Discussion 
IWith the scenario described~;n the stem of this que;ion ~ 50 GPM imbalanc~ has been establish~d be~~en what is-l~aking from the system afldl 
Iwhat is leaking out. KC Surge tank abnormal level 10 comes into alarm at 4.0 Feet. 
~The KC surge tank consists of2 compartments which are separated by a divider plate but since the trains are normally cross connected, in the 

j

Situation described both compartments would track together until the train cross connect valves are closed. This would not be directed by the 
procedure until a level of2.0 feet was reached. 
IThe tank curve (Curve 7.31) provided as a reference denotes individual compartment level so the volume calculated to provide a 1.25 ft level 
Ichange (5.25 minus 4.0) would have to be doubled to obtain the correct time. 
'IUSing the curve, a level change of 1.25 feet in BOTH compartments represent a volume loss of 1400 gallons which with a 50 gpm miss-match 
would take 28 minutes. The following values were obtained using the KC Surge tank curve: 

I 

I 

Volume at 5.25 Feet--- 2400 Gal (Single compartment) 
Volume at 4.0 Feet--- 1700 Gal (Single compartment) 
Change required --- 700 Gallons x 2 = 1400 gal 

IKA is matched because the situation described in the stem represents a loss of Nuclear Service Water concerning the CCWS (KC) system. The 
icandidate must demonstrate knowledge of associated KC system level alarms and then demonstrate the ability to monitor a level change by the 
juse of the associated tank curve. 

j

'ThiS is a comprehension level question because the candidate must demonstrate the ability to use a tank curve in solving a problem whose 
.parameters are set up in the stem of the question. He must also understand that the associated tank curve only represents one of the two 
icoll1partment lev~ls and t~erefor~ must ~()ubl~ the resu]ts to ()btain th_e correct answer. .... ____ .. __ .. __ . __ ... __ . __ .. ____ . ____ . 
Answer A Discussion ,- .----.... -- .---.... ----.. ~-- ... -- .--.. --.. --.. ---... --.. ----... --... -----.---.----- '--"---'--1 
iplausible if the candidate neglects to double the volume derived when he determines the volume change required to effect a 1.25 level change in I 
~compartment per the tank cUf\ie_. ___ ... __ ~ __ .. ____ ..... __ .. __ ... ___ .. __ ... __ .. __ ... __ . __ ... ____ ... __ . __ .. __ --.J 
Answer 8 Discussion 

I As explained above J 
.. -----.. --.---.~---- .... ~---.. --.. --.... -- .--... ----~-- .--... -- ~---... --.-- .. ----.. --.-- ---_. __ .-

·-.. ~·-·~ .. ·-··~·-·~ .. ·----·-.. -·~ .. ~ .. -·~-.. -··-·--·l 
If the candidate believes the low level alarm comes into alarm at 2.0 feet and fails to double the volume derived from the tank curve. 

LThis is <ictuallythe OA<:; Lo Lo level ~larm setpoint:. __ .~ __ .. __ .. __ .. __ .. __ .... __ . __ ~ __ .. __ .. __ ... _____ . __ .J 
Answer 0 Discussion 
[Plausible the time~ould b~ corre~t if th~ candid;t~beli~ves th~ low l~~el al~ co~es into alarm at 2.0 feet. 'This i~ actually the OAC Lo Lo I 
[level alarm setpoint. .. ~ __ .. __ . ____ . ~ .. __ .. ____ .. ~ ___ .. ~ __ .. ~ __ .. __ ... __ .. ~ __ . __ ... __ . __ .. __ . __ ... __ .. __ . ...J 

I Job' Levell'" C09nitiveLevel m-IQuest-ionTypeT---~ .. --· .. --·~--·QueStion Source--.---... --.-- --, 
~ ... - ... '---+- .. ~ .. - ... - .. -' .. --... -. '--'---+~"-'''-''~'~-' -. ~ .. - .. -.-. ........j 
I RO I Comprehension j NEW I I 
~.~ __ .. __ .r. __ .. ____ .... __ .. ___ ... __ ... ___ .. ___ ... ~ ... __ ... __ .. __ .. __ .. ___ .. __ .. __ .. __ . __ .. __ .. __ . .J 

~ Developed 

~ OPT Approved 

~ OPS Approved 

NRC Approved 

,-----.. ----. __ .. __ .. ----... _-'----_ ... _---- ,~-- .. --... -- .. ---.--... -- ._----, 

I[DeVelOpment Referenc~ __ ... __ ... __ .~ __ .. l'~tudent References. Pro"ided .-.---J 
Technical Reference(s): OP-MC-PSS-KC Rev 25 Pg 21 , ! 

l
and 23 I i 
23 I 

Learning Objective: OP-MC-PSS-KC Obj. 5 I ' 

L.~_ .. _. ___ ._ ... _ .. 1_' _ ._ ... _. __ . __ .. _. _._~ 

ruesti~nBa~~~I~E~:;tem ttl~~mber~==l 
.. ____ ... ____ .. 1 ____ .. __ .. ~~' _ .... ___ ... ___ ... __ .1 

iRA_de~c--=======.=~~=~===~=_=====·.===1 lAbility to operate and / or monitor the following as they apply to the Loss of Nuclear Service Water (SWS): (CFR 41.7 / 45.5 /45.6)DThe 1 
[gCWS surge tank, inclllding level control and level alarms,. and radiatioi1alarm.:="=:=::=,,_,,_,, _ .. __ . __ . _________ J 
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ruesti~nBa~~~I~E~:;tem ttl~~mber~==l 
.. ____ ... ____ .. 1 ____ .. __ .. ~~' _ .... ___ ... ___ ... __ .1 

iRA_de~c--=======.=~~=~===~=_=====·.===1 lAbility to operate and / or monitor the following as they apply to the Loss of Nuclear Service Water (SWS): (CFR 41.7 / 45.5 /45.6)DThe 1 
[gCWS surge tank, inclllding level control and level alarms,. and radiatioi1alarm.:="=:=::=,,_,,_,, _ .. __ . __ . _________ J 
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Question 53 References: 

From Lesson Plan OP-MC-PSS-KC page 23: 

2.6.12 Air Operated Containment Isolation Valves (KC-320, 332 & 333). 

These valves are physically located in the KC lines for NCDT Heat Exchanger 
and are Isolated on a Phase "A" isolation (St) or manually. 

These valves are controlled from Control Room MC-11 by its own two position 
pushbutton switch. 

2.6.13 Excess Letdown Containment Isolation Valves (KC-305 & 315). 

These valves are physically located in the KC line for the Excess Letdown Heat 
Exchanger and isolates on St signal or manual. They are controlled from Control 
Room MC-10 using two position pushbuttons. 

2.6.14 NCP and Reactor Vessel Coolers Iso Valves (KC-338, 424 & 425). 

Containment isolation valves serving NCP coolers and Reactor vessel support 
coolers. Controlled from Control Room MC-11 using a two position pushbutton, 
OPEN/CLOSE. Isolates on Sp signal or manual. The Reactor vessel support 
coolers are normally isolated by manual isolation valves. 

Does not isolate on Ss due to supplying NCP cooling. 

2.6.15 KC Drain Header Containment Isolation Valves (KC-429 & 430). 

Containment isolation valves on the KC drain header from Reactor Building . 
These valves are controlled from Control Room MC-11 using a two position 
pushbutton. Isolates on St or manual. 

2.6.16 NCP Thermal Barrier Isolation Valves (KC-345, 364, 394 & 413). These 
valves are controlled from Control Room MC-11 using two position 
pushbuttons. These valves would often close on high flow conditions during 
KC pump starts or train swaps. In order to keep this from occurring, the KC 
procedure has been changed to increase flow to 6,000-7,000 gpm through 
either the KF HX or KC to the NO HX. Once the pumps have been started or 
the train swapped , then KC flow will be adjusted as necessary based on 
system requirements. 

I Objective #51 
These valves automatically close to isolate the thermal barrier on high flow 
(60 gpm) which is indicative of a ruptured thermal barrier. 

2.6.17 KF Heat Exchanger Control Valves (KC-149 & 156). 

Controls KC flow through KF Heat Exchanger. Controlled by manual loader in 
Control Room. Fails in the open position. 

2.6.18KC Heat Exchanger RN Cooling Water Auto/Manual Valve Control 

Question 53 References: 

From Lesson Plan OP·MC·PSS·KC page 23: 

2.6.12 Air Operated Containment Isolation Valves (KC·320, 332 & 333) . 

These valves are physically located in the KC lines for NCDT Heat Exchanger 
and are Isolated on a Phase "A" isolation (S,) or manually. 

These valves are controlled from Control Room MC·11 by its own two position 
pushbutton switch. 

2.6.13 Excess Letdown Containment Isolation Valves (KC·305 & 315) . 

These valves are physically located in the KC line for the Excess Letdown Heat 
Exchanger and isolates on S, signal or manual. They are controlled from Control 
Room MC·10 using two position pushbuttons. 

2.6.14 NCP and Reactor Vessel Coolers Iso Valves (KC·338, 424 & 425). 

Containment isolation valves serving NCP coolers and Reactor vessel support 
coolers. Controlled from Control Room MC·11 using a two position pushbutton, 
OPEN/CLOSE. Isolates on So signal or manual. The Reactor vessel support 
coolers are normally isolated by manual isolation valves. 
Does not isolate on S, due 10 supplying NCP cooling . 

2.6.15 KC Drain Header Containment Isolation Valves (KC-429 & 430). 

Containment isolation valves on the KC drain header from Reactor Building. 
These valves are controlled from Control Room MC·11 using a two position 
pushbutton . Isolates on St or manual. 

2.6.16 NCP Thermal Barrier Isolation Valves (KC·345, 364, 394 & 413) . These 
valves are controlled from Control Room MC·11 using two position 
push buttons. These valves would often close on high flow conditions during 
KC pump starts or train swaps. In order to keep this from occurring, the KC 
procedure has been changed to increase flow to 6,000·7,000 gpm through 
either the KF HX or KC to the NO HX. Once the pumps have been started or 
the train swapped , then KC flow wi ll be adjusted as necessary based on 
system requirements . 

..----,-, 
Objective #5 

These valves automatically close to isolate the thermal barrier on high flow 
(60 gpm) which Is indicative of a ruptured thermal barrier. 

2.6.17 KF Heat Exchanger Control Valves (KC·1 49 & 156). 

Controls KC flow through KF Heat Exchanger. Controlled by manual loader in 
Control Room. Fails in the open position . 

2.6.18KC Heat Exchanger RN Cooling Water Auto/Manual Valve Control 



Controls RN Cooling flow to KC heat Exchanger. A manual loader is located 
in Control Room to adjust flow. A mini-flow circuit available to maintain flow 2 
2700 gpm. 

From Lesson Plan OP-MC-PSS-KC page 21 : 

2.6.6 NO Heat Exchanger Cooling Water Isolation Valves (KC-56 & 81). 

These valves are located on the inlet of the NO Heat Exchanger and are 
controlled from Control Room MC-11. The operator must hold the open 
pushbutton until the valve fully opens because there is no seal-in associated with 
the open circuit. They are normally closed and open on a Ss signal. 

2.6.7 NO Heat Exchanger Cooling Water Control Valves (KC-57 & 82). 

These valves are located in the discharge lines of the NO Heat Exchangers. It is 
normally controlled by flow instrumentation to maintain KCflow through the heat 
exchanger at ~5000 gpm. They fail open on a Ss signal. To regain automatic 
control, the Ss and the "Modulating Valves Reset" must be reset. The purpose of 
the "Modulating Valves Reset" is to ensure two actions are taken prior to 
removing a component from its safety alignment. These valves fail in open 
position. 

Objective #10 I 
2.6.8 KC Surge Tank Vent Valve (KC-122) 

Located in the surge tank vent line and vents the tank to atmosphere. It is 
controlled from a local station at the surge tank by a two position, 
OPEN/CLOSE, pushbutton. It is normally open and receives a close Signal 
on EMF46A& B alarm. The "OPEN" position latches in so when the EMF 
signal clears, the valve will· re-open. 

2.6.9 KC Surge Tank Pressure Relief (KC-972) 

Designed to relieve maximum water flow as a result of a ruptured NCP Thermal 
Barrier Heat Exchanger. Relief setpoint is 15 psig and discharges to Liquid 
Waste Recycle System, via Floor Drain System 

2.6.10 KC Surge Tank Vacuum Relief (KC-123). 

Vacuum breaker protects the tank from collapsing in the event of a KC leak when 
the KC Surge Tank vent is closed. 

2.6.11 Letdown Heat Exchanger Cooling Water Control Valve (KC-132). 

These valves are physically located in the Letdown Heat Exchanger line and 
regulate component cooling flow to maintain Letdown temperature at 115 OF. 
Valve is designed to fail open. Operation of this valve can cause changes in the 
NV System Demineralizers' temperatures. A change in demineralizer 
temperature can affect the boron concentration out of the demeralizer. Decrease 
in temperature can cause a dilution of the NC System (cooler resin holds more 
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on EMF46A& B alarm. The "OPEN" position latches in so when the EMF 
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Vacuum breaker protects the tank from collapsing in the event of a KC leak when 
the KC Surge Tank vent is closed. 
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Valve is designed to fail open. Operation of this valve can cause changes in the 
NV System Demineralizers' temperatures. A change in demineralizer 
temperature can affect the boron concentration out of the demeralizer. Decrease 
in temperature can cause a dilution of the NC System (cooler resin holds more 



boron). An increase in temperature will have the opposite effect. See OE item 
5.2 
boron). An increase in temperature will have the opposite effect. See OE item 
5.2 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 54 c 

IA""TII-n8~54~···-.-~ r---~-yst-:"-IKA-,~~n~um~'-;K2-er2-'".'= .. ~-~' •• ~=J.- ~. _ ... _ .. _ .... _. _ ... __ ._. _"_'._' __ .. ' 
- ..... ----... - .-... - .... - .. - ... - ... - ... - .. ~ ... - .. - ... - .. -- -·-·~·-1 

n()W'PIlOP of the interrelations between the (LOCA Outside I 

'IContainment) and the following: I 

'(CFR: 41.7 I 45.7)DFacility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and i 
Irelatio~t~he ~er..~t~t~s~to~~op~~~e ~ty_. __________________ ~ 

Unit 1 was operating at 100%. Given the following events and conditions: 

• 0210 - reactor tripped due to a LOCA outside containment 
• 0220 - crew enters ECA-1.2, (LOCA Outside Containment) 
• 0230 - crew enters ECA-1.1, (Loss of Emergency Coolant Recirc) 
• 0250 - The crew is at step 21.b of ECA-1.1 
• Current conditions: 

o 1B NC pump running, all other NC pumps secured 
o 1 NI pump running, indicating 220 GPM 
o 1 NV pump running, indicating 385 GPM 
o Both NO pumps off 
o 8ubcooling is 35°F 

Which ONE (1) of the following describes the MINIMUM 81 flow required and the 
required actions (if any)? 

REFERENCE PROVIDED 

A. Minimum flow required is 408 GPM, stop the running NI pump. 

B. Minimum flow required is 380 GPM, stop the running NI pump. 

C. Minimum flow required is 408 GPM, neither pump may be secured at this 
time. 

O. Minimum flow required is 380 GPM, neither pump may be secured at this 
time. 
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• 0230 - crew enters ECA-1.1, (Loss of Emergency Coolant Recirc) 
• 0250 - The crew is at step 21.b of ECA-1.1 
• Current conditions: 

o 1B NC pump running, all other NC pumps secured 
o 1 NI pump running, indicating 220 GPM 
o 1 NV pump running, indicating 385 GPM 
o Both NO pumps off 
o 8ubcooling is 35°F 

Which ONE (1) of the following describes the MINIMUM 81 flow required and the 
required actions (if any)? 

REFERENCE PROVIDED 

A. Minimum flow required is 408 GPM, stop the running NI pump. 

B. Minimum flow required is 380 GPM, stop the running NI pump. 

C. Minimum flow required is 408 GPM, neither pump may be secured at this 
time. 

O. Minimum flow required is 380 GPM, neither pump may be secured at this 
time. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE c 2009 RO NRC Retake Examination QUESTION 54 

General Discussion 
jTime after trip is 40 minut~s,-waph sWts at I 0 ~inutes:flow reC!~ired is 408 gpm .~-- .. --.---.... ~-. ---.. ~-. '--'---1 

j

SinCe the minimum flow required is 408 gpm and the flow from the running NI pump will not meet the minimum required flow, neither pump 
can be stopped. 

I 

l

It is a difficult KIA match to relate ECA-1.2 (LOCA Outside Containment) to the facility's heat removal systems. To match this KIA initial I 
,conditions were given which placed the plant in ECA-1.2 and then a transition to ECA-I.l (Loss of Emergency Coolant Recirc) was made. A I 
;transition to ECA-l.l from ECA-l.2 is a possible flow path based on plant conditions. 

IIhiS is an analysis question as the appliCant mustinterpret the graphiTom Enclosure ~. and then determine if an _NI pump can b~ stopped. __ ~ 
Answer A Discussion 
li~~orre~t.PI-ausible_if candi~~te-usesth~" 4" a~erthe IO~ ~inutem;k on_ th~ graJ)h i~stead of the" 4" after.~h;l 0l11i~ute _mark. _____ ~=-~I 
Answer B Discussion 
'l'Incorr~ct: Plau~ible ifth;~andidat~r~li.Z. es th~ increm~nts on the graph are 10 ;inutes apart and goes tothe fourth mark-o;the graph not·---·j' 
n~alizing !hat the graph startsa£..12 minutes inst~llc!. of 0 millll~_~_ .. __ .. __ ~ .. __ .... __ ~ .. ___ ._~ .. __ .. ___ ~ 
Answer C Discussion 

rCORIlliCT.--=-=--~~---=--=----==---=--=--=---=-~~-=-~~ ___ -=-~-=-___ ~ __ ~ ____ ~-J 
Answer 0 Discussion 

[
Incol';ect. Pl;u~ible ifth; candid~t~ uses t~time sin~e enteri~g ECA-l.l to det~rmine the required flowi~steadthe time since the trip. Plausibl;l 
since the_!()}J of Enclosure 9c;ontainst~e title of the procedure (Loss ofEmergency_CoolantRecircL_~. ___ .... __ ... _~ .. ___ ~ 

~ Developed 
j
'i)evelor:>'!lent Re!erenc~ __ . __ ~. 
,Lesson Plan Objective: EP-EP2 SEQ 29 
References: 
11. ECA-I.l step 21 and Encl9 - PROVIDED 

Student References Provide<:l-- ! 
~/lIAl5000IECA-1.l (Step2l)--- -I 
;EPIlIAl5000IECA-1.l (Enclosure 9) I 

II(Q54) 

~ OPT Approved 

~ OPS Approved 

o NRC Approved ~ ____ .~ __ .. ~_ ... __ .. _ ... .....J l~_ .'.~.'~ ... _ .. _--.J 

Knowledge of the interrelations between the (LOCA Outside 
IContainment) and the following: 
.(CFR: 41.7 I 45. 7)0 Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and 
irelati0lls ~etween the proper. operati()ll.. of these systems to the operation ()f the facil~ ___ .. ___ .. _~. ____ . ___ .. __ ._ 

401-9 Comments: 401-9 Comments RESPONSE 
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Knowledge of the interrelations between the (LOCA Outside 
IContainment) and the following: 
.(CFR: 41.7 I 45. 7)0 Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and 
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Question 54 References: 

MNS 
EP/1/AJ5000/ECA-1.1 

LOSS OF EMERGENCY COOLANT RECIRC PAGE NO. 
21 of 104 

Rev. 12 UNIT 1 

I 
21. Cheek if $II can be terminated; 

a. Check RVLfS indication: 

_. If ell NC pumps off, tHIt! check 
"REACTOR VESSEL LR lEVEe· 
GREATER THAN 60%. 

OR 

_. IE «least one NC pump on, ''If!IJf 
check "REACTOR veSSEL OIP" -
GREATER THAN REQUIRED 
oaTA P FROMEndosure 7 
(Minimum Dynamic RVlfS 
Indication). 

I 

_ b. NC subeooIing based on core exit TICs 
• GREATER THAN 5O~F. 

22. Reset the foflowlng: 

• Phase A Isolation 

_. Phase B Isolation. 

I I 

_ 8. ~ TO Step 27. 

b. Perform the following: 

_ 1) Oetennine minimum Sfl flow 
reqUired m Eneiosure 9 (Flow 
Required to Match Decay Heat). 

_ 2) MInimize SiI flow by $lOpping one or 
more $It pumps While maintaining 
greater than or equal to flow 
required by Enclosure 9 (Flow 
Required to Match Decay Heat). 

_ 3) GO TQ Step 27. 
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_ 3) GO TQ Step 27. 



MNS LOSS OF EMERGENCY COOLANT RECIRC PAGE NO. 
EP/11A15000/ECA-1.1 

Enclosure 9 - Page 1 of 1 
80 of 104 

UNITl Flow Required to Match Decay Heat Rev. 12 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2008 RO NRC Examination 

QuestionBank # KA_system KA_number 
521 WE04 EK2.2 

Knowledge of the interrelations between the (LOCA Outside 
Containment) and the following: 

QUESTION 15 D 

(CFR: 41. 7 / 45.7) D Facility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and 
relations between the proper operation of these systems to the operation of the facility. 

Unit 1 was operating at 100%. Given the following events and conditions: 

• 0200 - reactor tripped due to a LOCA outside containment 
• 0210 - crew enters ECA-1.2, (LOCA Outside Containment) 
• 0220 - crew enters ECA-1.1, (Loss of Emergency Coolant Recirc) 
• 0240 - The crew is at the step in ECA-1.1 to determine NC subcooling 
• Current conditions: 

o NCS pressure is 1100 psig 
o 1 B NC pump running 
o 1A, 1C, and 10 NC pumps secured 
o Reactor Vessel DIP is 20% 
o 1 NI pump running, indicating 220 gpm 
o 1 NV pump running, indicating 385 gpm 
o Both NO pumps off 
o No NS pumps running 
o Subcooling is 35°F 

Which one of the following statements correctly describes the minimum required flow 
and which pump can be secured? 

Reference provided 

A. 210 gpm, stop the running NV pump. 

B. 210 gpm, stop the running NI pump. 

C. 410 gpm, stop the running NI pump. 

D. 410 gpm, neither pump may be secured at this time. 
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Which one of the following statements correctly describes the minimum required flow 
and which pump can be secured? 
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A. 210 gpm, stop the running NV pump. 
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C. 410 gpm, stop the running NI pump. 

D. 410 gpm, neither pump may be secured at this time. 
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FOR REVIEW ONLY 
2008 RO NRC Examination 

DO NOT DISTRIBUTE 
QUESTION 15 

General Discussion 
Bank Question: 912.1 
Time after trip is 40 minutes, graph starts at 10 minutes, t10w required is 408 gpm 

Answer A Discussion 
Incorrect: required t10w is 408 gpm 
Plausible: candidate misses the fact that the graph starts at 10 minutes; this is the 50 minute number 

Answer B Discussion 
Incorrect: required t10w is 408 gpm, the NV pump is providing 385 gpm, and the NI pump may not be stopped. 

Answer C Discussion 

Incorrect: required t10w is 408 gpm 
Plausible: candidate uses 30 minutes to determine required t10w (time since diagnosis ofLOCA outside containment) 

Answer 0 Discussion 
Correct: required t10w is 408 gpm Both pumps are required to meet this t1ow. 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 2004 NRC Q26 (Bank 326) 

D 

~ Developed 

OPT Approved 

OPS Approved 

NRC Approved 

Development References Student References Provided 
Lesson Plan Objective: EP-EP2 SEQ 29 
References: 
1. ECA-l.l step 19 and Encl 5 - PROVIDED 

QuestionBank # IKA system IKA_number I 
521jWE04 jEK2.2 j 

Knowledge of the interrelations between the (LOCA Outside 
Containment) and the following: 

EP/l/A/5000IECA-l.l (Step 19) 
EP/l/A/5000IECA-1.l (Enclosure 5) 

(CFR: 41.7/ 45.7)ljFacility*s heat removal systems, including primary coolant, emergency coolant, the decay heat removal systems, and 
relations between the proper operation of these systems to the operation of the facility. 

401-9 Comments: 
WIE04EK2.2 Question appears to match KIA. Modified from 2004 NRC 
exam. SAT 
Modified. 

Tuesday, October 13,2009 

401·9 Comments RESPONSE 
Underlined minimum in the stern. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 55 A 

onBank # iKA systemKA number i 
1855 _d_ WE05 .ul EK2-.1---~ 

.. ---.o.~o~_~.. _ .. _,,_~ .~-- .. ----- ---------- ------ _________ _ 

f---'''"--------- ---- ------------- ------- ----------------- --------.---------- --j 
Knowledge of the interrelations between the (Loss of Secondary Heat Sink) and the following: : 
(CFR: 41.7 I 45.7)l_.Components, and functions of control and safety systems, including instrumentation, signals, interlocks, failure modes, and 

~lIt~~_d!l1<ll1~~_a~u~ _______________ .___ _______ _ ___________________________________ J 

Given the following conditions on Unit 1 : 

• A Reactor Trip and Safety Injection have occurred due to a Small Break LOCA 
• Both MD CA pumps and the TO CA pump failed to start and attempts to restore 

them have been unsuccessful 
• FR-H.1 (Response to Loss of Secondary Heat Sink) has been implemented 
• I&E has been dispatched to block the Feedwater Isolation in accordance with 

FR-H.1, Enclosure 6 (Feedwater Isolation Override) 

In addition to blocking the Feedwater Isolation, to regain control of the CF pumps the 
Operators must also __ . 

A. Reset SI 

B. Reset Phase A 

C. Reset the Sequencers 

D. Override CA Auto Start Defeat 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 55 A 

General Discussion 
!To regai~control ofCF-compon~~t; after ~SI, the SI ~ust be re~et and NORMALLY the rea~tor trip breake~s wouldbe clo;e~Theu---­
:sequencers are reset by procedure but not required to restore control to the CF components. During performance of FR-H.l, the reactor trip 
Ibreakers are NOT closed. Instead the Feedwater Isolation signal is overridden. 

i i 

[This KA is match because the applicant must have knowledge of the interlocks which must be met to restore CF flow during a Loss of Secondary i 
jHeat Sink scenario. I 

,Question is comprehensive because the candidate must evaluate a given plant scenario and apply that assessment to determine what must be done I 
j(HOW) to reset a safety signal. These actions could be different depending on plant conditions so this is above just straight recall for system i 

knowledg~___ _ ___ . _____ .. ___ ... ___ . __ oo ___ • _____ u . __ u~ 
Answer A Discussion 
IcORRECT. --- _._._-- ---

u ___ ... _____ _ ----- ----_ .. _--

Answer B Discussion 
~IIn_co_rr~~t.~a_u_sibl~b~~ause Phai)~~.'\_i_s _no_~!_lly_re_s_et~_h_en_S_I ~_reset. How~v_e_r_, _it is_n_ot_req~_ir_e_d_to .. _re_g_ai~~o_n_tr_o_lu~f_th_e_C_Fp_u_mps --.. ~_-_"" .. ..J 
Answer C Discussion 

.. _-_ .. --.. - --- --- .. --- ---- --_ .. -- .. --"--- --- ------

'Incorrect. Plausible because the sequencers are reset in FR-H.l when performing actions to regain control of CF components. However, it is not 
~uired to regilin_.c0ntrol of the CF P1IIIlp_S. __ . ____ _ .. ________ . _____ .. ___ .. ______ . ___ .. ________ ! 
Answer D Discussion 
IIncorrect. Plausible bec~use and CA Auto Start Defeat si~~lcan prevent the CA pum:ps fro~~nning. How;v~r, in thi~ case there sho~ld be;~ 
ICA Aut() Start Defe .. at_signal presen!. _______ u ___ u. ___ . _____ . __ . ________ . ___________ -.-J 

J ____ .. __ _ ------,-.. -.---.... ----~ .. ---- -------.. --. ---.---.----.. _u_ .--.. 

__ -+-. . Cogniti~!..l..eVel ___ L..9l1!StionTy~ .. +------ QuestionSourc~ __ . __ .. - .... --J 
' __ ._u. __ u .. l ___ Compreh_e_n_s_ionu---..l . __ N_~~ .. __ L____ .. _______ . __ ._. ___ . __ .. __ . ___ . ___ I 

~evelopme."! Ref9!"!."ces---=:~~ __ ~ 
~_ ... _______ ... ____ ~ ___ oo ____ _ 

~ Developed :Student References Provided ! 

~ OPT Approved 

~ OPS Approved 

I~;sson Plan OP-MC-CF-CF Objective 12 pages 35 and I 

FR-H.l pages 9 & 10 I 

i 

I_~"_···_· __ "·_u_ 

I 

i NRC Approved ___ .. u ______ J .. _- --_ .. _-------_ . ...! 

--...... _._- -I-------·--~ 

r~onBa~~:st~o~ystem ~~ilJlllber .. -- _: 

KA_desc .. _ ._. -"~ .. ~ .. -.. -----. ---==~== .. -=--==-==~u====J 
IKnowledge of the interrelations between the (Loss of Secondary Heat Sink) and the following: i 

kCFR: 41. 7 / 45.7) 0 Components, and functions of control and safety systems, including instrumentation, signals, interlocks, failure modes, and I 

lautomatic.and manual features. ___ u .. u ____ .. ____ u _____ .. __ .... _______ . _________ . ___ J 
401-9 Comments: 401-9 Comments RESPONSE 
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Question 55 References: 

From Lesson Plan OP-MC-CF-CF pages 35 and 37: 

A Feedwater isolation will occur if anyone of the fol/owing conditions occur (refer to Drawing 7.9 and 

7.10): 

• Ss - Safety Injection actuation 

• P14 - Hi Hi S/G level (83% on 2/3 channels on 1/4 S/Gs) 

• Reactor trip with low Tave (P-4 and 553°F on 2/ 4 loops) 

• Manual Feedwater Isolation actuation (1/ 2 pushbuttons) 

Objective #13 

When Feedwater isolation actuates, the fol/owing valves will close (refer to Drawing 7.2): 

• S/G CF Control Valves (CF-32, 23, 20, 17) 

• S/G CF Control Bypass Valves (CF-104, lOS, 106, 107) 

• S/G CF Containment Isolation Valves (CF-35, 30, 28, 26) 

• S/G CF to CA Nozzle Isolation Valves (CF-126, 127, 128, 129) 

Status lights "S/G A(B)(C)(D) FDW ISOLATED" on lSI-4, A-2(B-2)(C-2)(D-2) will light when all four valve 

on its associated S/G CF flow path are closed. 

Objective #14 

The P14 (Hi Hi S/G Level) actuation signal is designed to terminate the main feedwater contribution to 

a S/G(s) overfill event. An overfill event could occur from conditions such as a S/G tube rupture or a 

CF control system misoperation/failure (manual/auto) which results in overfeeding. A P14 actuation 

will initiate the following: 

• FWI (Feedwater isolation) 

• Both main CF pump turbines trip 

• Main turbine trips 

Note: The tripping of both main feedwater pumps will result in an auto 
start of the Motor Driven CA pumps. The operator will have to 
manually control CA flow to prevent feeding the steam generator(s) 
that initiated the P14. 

Objective #12 

Operator action is required to restore control to f:W1 components: (refer to Drawing 7.10 and 7.111 

• If FWf was due to S i control of FWt components is regained by having S "Reset" and closing the s s 
reactor trip breakers. (The FW'"Resetll P8 does not need to be depressed.) 
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• If FWI was due to P-14 with a Reactor trip; control of FWI components is regained by clearing the 
P-14 and closing the reactor trip breakers. (The FWI"Reset" PB does not need to be depressed.) 

• If FWI was due to P-14 w ithout a Reactor trip; control of FWI components is regained by clearing 
the P-14 (the reactor trip breakers will already be closed). (The FWI "Reset" PB does not need to 
be depressed.) 

• If FWI was due to P-4/Low T -avg, control of FWI components may be regained by depressing the 
FWt " Resets", even with the initiating signal present (i.e., Rx trip breakers can be open and temp 
can be less than 553°F degrees). 

• If FWI was due to "Manual initiation"; control of FWI components is regained by depressing the 
FWI "Resets" (i.e., Rx trip breakers can be open). 

During a normal controlled plant shutdown, it is undesirable to have automatic feedwater isolation. 

The reset push buttons on the FWI control switches (Train A & B) (provided on MC2) allows the 

operator to manually block the Reactor Trip-Lo Tave FWI (by procedure). 

FEEDWATER FEEDWATER 
ISOLATION ISOLATION 

TRAIN A TRAIN B 

INITIATE INITIATE 

RSETIINIT RSETIINIT 

RESET RESET 

The block is accomplished, prior to opening the reactor trip breakers, by depressing and holding both 

train RESETS push buttons while the reactor trip breakers are opened. When depressing CF isolation 

RESETS during operations of the Rx Trip breakers, practice STAR individually on EACH pushbutton. 

That is, STAR the first pushbutton to be depressed and then depress the pushbutton. While 

continuing to hold the first pushbutton fully depressed, STAR the second pushbutton and then 

depress it. Continue to hold both push buttons fully depressed until the reactor trip breakers are 

open .. This will instate the memory and block feedwater isolation. Cooldown below 553°F may be 

accomplished without further action. (PIP I-M96-0326 and LER 369/96-02 document a situation 

where an operator accidentally depressed the FWI initiate pushbutton instead of the reset 

pushbutton). 

• If FWI was due to P·14 with a Reactor tripi control of FWI components is regained by clearine the 
P-14 and closing the reactor trip breakers. (The FWI "Reset" PB does not need to be depressed.) 

• If FWI was due to P-14 wlthout a Reactor trip; control of FWI components is regained by clearing 
the P-14 (the reactor trip breakers will already be closed). (The FWI "Reset" PB does not need to 
be depressed.) 

• If FWI was due to P-4/LDw T·avg, control of FWI components may be regained by depressing the 
FWI "Resets", even with the initiating signal present (i.e., Rx trip breakers can be open and temp 
can be less than 553°F degrees). 

• If FWI was due to "Manual initiation"; control of FWI components is regained by depressing the 
FWI "Resets" (i.e., Rx trip breakers can be open). 

During a normal controlled plant shutdown, it is undesirable to have automatic feedwater isolation. 

The reset push buttons on the FWI control switches (Train A & 8) (provided on Me2) allows the 

operator to manually block the Reactor Trip-Lo Tave FWI (by procedure). 

FEEDWATER FEEDWATER 
ISOLATION ISOLATION 

TRAIN A TRAIN B 

INITIATE INmATE 

RSET I INIT RSETI INIT 

RESET RESET 

The block is accomplished, prior to opening the reactor trip breakers, by depressing and holding both 

train RESETS pushbuttons while the reactor trip breakers are opened. When depressing CF isolation 

RESETS during operations of the Rx Trip breakers, practice STAR individually on EACH pushbutton. 

That is, STAR the first pushbutton to be depressed and then depress the pushbutton. While 

continuing to hold the first pushbutton fully depressed, STAR the second pushbutton and then 

depress it. Continue to hold both pushbuttons fully depressed until the reactor trip breakers are 

open .. This will instate the memory and block feedwater isolation. Cooldown below 553°F may be 

accomplished without further action. (PIP 1·M96-o326 and lER 369/96-02 document a situation 

where an operator accidentally depressed the FWI initiate pushbutton instead of the reset 

pushbutton). 



From FR-H.1 pages 9 and 10: From FR-H.1 pages 9 and 10: 



MNS 
EP/1/A/5000/FR-H.1 

RESPONSE TO LOSS OF SECONDARY HEAT SINK PAGE NO. 
9 of 93 

Rev. 13 
Ul''1T 1 

I J 
10. Reset Feedwater Isolation 8$ foJlOw$: 

a. Check the following elarn1$ - DARK: 

_. 1AO-5, G..s {Inner Doghouse Level 
Hi} 

_. 1AO~5, H-6 (Outer Doghouse Level 
Hi). 

l HSPONSE HOT OBTAIllE[' 

a. Perform the follOVv'ing: 

1) Check the position of the following 
valves: 

_. 1CF-2 (1A CF Pump Discharge 
lsol) 

_. 1CF-S (18 CF Pump Discharge 
lsol). 

_ 2) II: both valves are open, Itl~'" Cio. 
TO Step 10.b. 

_ 3) Dispatch operator to block 
Feedwater Isolation signal egB 
Enclosure 6 (Feedwater Isolation 
Override). 

_ 4) Have IAE obtain Key 172 from key 
locker in the Work Control Center. 

I 

5) Dispatch IAE (with Key 172) to 
remove the following fuses to defeat 
high-high doghouse level signal: 

• In 1ATC2A (750, GG-54) (MCEE 
14~99.02) (Connection Drawing 
MC-1717-03.02-03): 

_. FB 7-8 
_. FA 7-8 . 

• In 1ATC3 (716, GG-54) (MCEE 
145-99.02-01) (Connection 
Drawing MC-1717-04.01-03): 

_. GE 1-2 
_. GE 3-4. 

_ 6) Do not continue until fuses 
removed. 

7) Open the following valves: 

_. 1CF-2 (1A CF Pump Discharge 
Isol) 

_. 1CF-5 (1B CF Pump Discharge 
Isol). 

_ 8) GQ TO. Step 10.c. 
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I 
10. (Continued) 

_ b. Dispatch operator to block Feedwater 
Isolation $lgn8f ell Enclosure 6 
(Feedw8ter Isolation Override). 

_ c. Check SJI- HAS 8EEN ACTUATED. 

d. Reset the foIIovMg: 

_ 1) Sit 

_ 2) Sequencers. 

I 

_ e. IE AI ANY TIME a 810 signal occurs, 
~ restart Sfl equipment previously 
on. 

_ f. Do net eontinue until Enclosure 6 
(Feedwater 'solation Override) is 
completed. 

I PESPONSE !·70T OBTA:::NEr· I 

c. Perfonn the following: 

_ 1) IF any SIG NlR level has exceeded 
83% (P-14) during this event, ~EN 
GO IQ Step 10.f. 

_ 2) GQIQ Step 11. 

_ 1) Reset SII P!;B EP/lIAl5000/G-1 
(Generic Enclosures), Enclosure 
23 (Locat Reset of Sfl Signal). 

2) Dispatch operator to open affected 
sequencer control power breaker: 

_ • A Train - 1 EVDA Breaker 6 

_. B Train - 1 EVDD Breaker 8. 
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c. Perfonn the following: 

_ 1) IF any SIG NlR level has exceeded 
83% (P-14) during this event, ~EN 
GO IQ Step 10J. 

_ 2) GQIQ Step 11. 

_ 1) Reset SII P!;B EP/lIAl5000/G-1 
(Generic Enclosures), Enclosure 
23 (Locat Reset of Sfl Signal). 

2) Dispatch operator to open affected 
sequencer control power breaker: 

• A Train - 1 EVDA Breaker 6 

• B Train - 1 EVDD Breaker 8. 
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Jue!.tiorlBaI1k ~+---=~~-=- jKA_nUrnber " ~J 

,~~~""~~,,~~ .. ,_WE~~I=1 "" I ~ 2,4.8 "~~ __ =--=- -=-=-=- -=--==-=--= ~ ~ 
lWEI I GENERlCDKnowledge of how abnonnal operating procedures are used in conjunction with EOPs. (CFR: 4J.10 / 43.5 /45.13) ! 
l ___ ~,~~ __ ~ __ ""_~~~~ __ ~_~,, ,, __ "~, __ ~,,_~~~~,_~,,_,,,,_~, __ ~_,,~,~ __ ,. 

Given the following conditions on Unit 1 : 

• A Reactor Trip and Safety Injection have occurred due to a Small Break LOCA 
• The crew was performing E-1 (Loss of Reactor or Secondary Coolant) and 

have implemented ECA-1.1 (Loss of Emergency Coolant Recirc) 
• Annunciator 1AD-12 C1 (VINS LO PRESS) is in alarm 

Which ONE (1) of the following describes the requirements for implementing AP-22 
(Loss of VI) in conjunction with ECA-1.1? 

A. AP-22 may be implemented concurrently with ECA-1.1. However, it must be 
suspended if transition is made to a Functional Restoration Procedure (FRP). 

B. AP-22 may not be implemented since no other procedures may be 
implemented while an ECA procedure is in effect. 

C. AP-22 may be implemented concurrently with ECA-1.1. However, the 
operators must use caution since an S/I has occurred. 

D. AP-22 may not be implemented since an SI has occurred. The APs are written 
assuming the S/I had not occurred and shall not be used if S/I has actuated. 
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I Discussion 
IOMP 4=3, Use of Ab~o-r-m-al-an-dEmergency Procedure all~ws APs t~ be impk~ented in~~~juncti~~ with EP~:Howeve~, it cauti~ns thatAP~1 
,are written assuming that an SI has occurred and that steps in APs that are performed after an SI has occurred must be evaluated to ensure that i 

they do not conflict with guidance in the EPs. I 

I , 

IThis KA is matched because the applicant must understand the administrative requirments for implementing APs in conjunction with EPs. I 

I
Question is comprehensive because the candidate must evaluate a given plant scenario which includes mUltiple pieces of information. Based on ! 

,t~is evaluatioI1, he mustt~~n come toa conclusi()11 as to ho,:" a selected procedurernay or maLnot be il11plemente<l_' __ "'., ___ . ____ "~ 
Answer A Discussion 
Irncorrect~Plausible be~'ause so~EP procedur~~-specifi~ally state that no otherwp;~cedures-~hould bei~plem;nted whil~ that pro~edure isi~~ 
lef~ect. ",.. ___ ,. ,_. ___ .", ___ .. ___ w , ___ .,, ___ , ___ "' ___ "' ___ J 
Answer B Discussion 
IInco~~-~ibleas OMP 4=3 states that t~~~~s in conj~~ction with~EPs sho~l~ be avoided. w·=-~·==.==.=j 
Answer C Discussion 
P?RREC!.. . .. ". 
Answer 0 Discussion r; ." , .. ----"., - , , .. ----'" ""---".---'''---.--, .. ,--" ._--. ~ 

I

Incorrect. Plausible since it is true that APs are written assuming that an SI has not occurred,' However, OMP 4-3 does not prohibit : 
implement£ltion of A]'s in conjuc.tion with EPs:It does caution the Operators to evaluate Af~teps performed aft~r an SL .. __ .. ,~~ ___ J 

Developed 

OPT Approved 

~ OPS Approved 

NRC Approved 

~u~tio~Ba!~5:t~1~~S~- :~:8 n~.~~ 

r~l~:;;~=~~wledge of how abnormru operating procedure=-used::c~iO~ with~OPS. (CFR: 41.1~/43.5 / ~5.13)----= ~ 
401-9 Comments: 401-9 Comments RESPONSE 
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Question 56 References: 

From OMP 4-3 page 22: 

7.1 S Multiple Use of EPs and APs. 

OMP4-3 
Page 22 of 36 

1M Control Room Supervisor will det~ how many procedures can be implem~~ 
at a ~ and their priority based on manpower availability and the particular event in 
progress. More than ~ EP shall N2I. be ron cODCUlTently unless directed by the 
procedure. Generally the use of APs in conjunction with EPs should be avoided In 
some instances it would be proper to use an AP concunently during a major accident 
which is being addr~ by the EPs. An example of this is upon loss of all Nuclear 
Service Water In the middle of an accident, the operators would need to utilize the AP 
for Loss ofR.."J also. IF an AP is used during an SII event, USE CAUTION. APs are 
generally written assuming an Sfl has NOT occurr~ (exception - AP/35, ECCS 
Actuation During Plant Shutdown). Evaluate any AP steps in post Sil events to ensure 
the steps do NOT conflict with any EP in dfect. NOT all AP actions would be 
appropriate if an SI1 occurred. (Enclosuces in EP IG-l (~ Enclosures) may be used 
when reference by EPs or APs.) 

Use of most APs that have foldouts willlikdy be tenninated when a reactor trip or Sil 
occurs. There are a few APs with foldouts that could potentially be impkment~ 
concunently with an EP though (Loss of VI or Loss ofKC for example). Rules of 
foldout page use as specified in Section 7.12 should be applied in this situation also. 
Although unliJrely, it is possible that the crew may have one EP foldout in effect at the 
samr time as one of the AP foldouts. Imple.lMntation and priority of the AP foldouts 
will be evaluated as discussed in paragraph above. 

OATC or BOP may be given procedure responsibilities when APs and EPs or multiple 
APs are in effect at the samr time. 

OSM or CRS with OSM approval can choose to supplement the Control Room core 
crew, (core defined as the OSM, STA, CRS, OATC and BOP for the unit in question) 
with additionalllcensed resources to assist with implementation of an AP during EP 
implementation or implementation of multiple APs. Before allowing the supplem~ 
resources to be used the OSM must ensuce command and control of the crew is NOT 
comprised and the CRS can maintain oversight and control of the RO resources 
perfonning main control board manlpulations. Additionally. the OSM must bold a focus 
brief to ddine the communication and status reporting exptttations for the supplemental 
resources. The OSM and CRS are the only supervisors who can direct main control 
board manipulations in accordance with this OMP. {PIP M-OS-3873 CA#9} Note that 
for a dual unit event. another SRO may be used in the CRS function for the other unit 
The OSM must maintain command and control for both units. 
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.. _. -..... . ~- --- ---- . _ .. 
'Q~estion_~_rl~ .. ~ ,~-=1J¥!5~.n:' .. -.:'5A_nu~b.Et.r. . 

1857 APE003 AK 1.07 

. __ . ___ E~!~ ._ .... .. . . _. . -

iKnowledge of the operational implications of the fo llowing concepts as they apply to Dropped Control Rod: (CPR 41.8 / 41.10 /45.3)1 ;Effect 
()~ dropped r()~ .?~_illsertion Iimi.ts~<I~.l2 ~_. :: ... :. :::: ......... . ___ . _ .... 

Given the following: 

• Unit 1 is operating at 100% RTP with Rod Control in AUTO 
• A rod in Control Bank C drops into the core 
• Tave dropped to 584 of and was restored to 585°F by the Rod Control system 

before Rod Control was placed in MANUAL 
• NC system pressure has stabilized at 2235 PSIG 

Based on the conditions above, shutdown margin _->.(..:...1 L-) _ and rod insertion 
limits (2) 

(ASSUME XENON CONCENTRATION HAS NOT CHANGED) 

A. 1) decreases 
2) decrease 

B. 1) remains the same 
2) decreases 

C. 1) remains the same 
2) remain the same 

D. 1) decreases 
2) remain the same 
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General Discussion 
!Shutdown margin is defined as the amount of reactivity by which the reactor is shutdown OR could be made instantaneously shutdown. With the 'I 
Idropped control rod, the control rods withdraw slightly to compensate for the decrease in Tave caused by the dropped rod. Since Reactor Power, , 
,Boron Concentration, and Tave are at the same value as they were prior to the dropped rod SDM does not change. Since power is the same Rod , 

IIns.ertion Limits remain the same. . . I 

ThiS KA IS matched because the applicant must know the effect of a dropped rod on SDM and RILs to correctly answer the questIOn. I 

jQuestion is comprehensive because the candidate must evaluate the effects of a rod drop scenario on SDM and rod insertion limits. This 
Irepresents a multi part m~n~al proce~s and a prediction ofanoutcome: __ .... ___ ... __ .. __ ... __ ... __ .. __ .. __ . ___ ---.J 
Answer A Discussion c= ..... --.... --.... ~-... --... --... ~-.... ~- ... --... --.. ----..... --.~- .... --.... --... --.. -~ 
IIncorrect. Part 1 is incorrect but plausible if the applicant believes that the temperature decrease reduces shutdown margin. Part 2 is plausible if i 

~applicant does notunderstan~ the RII:s are deterrninedby reactor power: __ .. ___ .... __ .. __ .. __ ... ~_ .. ___ .. __ ---.J 
Answer B Discussion 
~~~ect. part 1 is co~~ct. Part 2'is plausible ifth~·applic~tdoes n;t under~1:~d the RrLs ar~ determ:ined by reactor power. .. --..... --.. I 
~_, _____ .. _____ ~ _____ . ___ . __ .. __ ... __ .. ____ ,~~. __ ... __________ . ___ ,, _________ ... __ ... __ --.J 
Answer C Discussion r.'---"--' ---..... --... --..... --.. --..... --.... --... --... --.. _--.--.. --... --..... --. -- .. 
CORRECT. J' 

1 __ ..... __ ..... __ ..... _-... __ .... ___ ... __ ..... __ ...... __ ..... __ .. ___ .. __ ... __ .... ___ ... __ .... __ ... __ .. _ 

Answer D Discussion 
1---" .--.. --... ----,-.. ---------".--... ---... --... --... ---- ----.. --... --.. -------- ·---""~r 

Incorrect. Part 1 is incorrect but plausible if the applicant believes that the temperature decrease reduces shutdown margin. Part 2 is correct. _' 
~- ... --.-.. --...... --... ---.. --.... --..... --.... --...... --.... -- .. _- --."--.. --..... --.. --... 

Developed 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 
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Question 57 References: 

From Lesson Plan OP-MC-RT -RB page 45: 

2.1 Shutdown Margin Calculations 

2.3.1 Shutdown Margin (SDM) Definition 

Objective # 9 

Definition: Shutdown margin shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be subcritical from its present condition 
assuming: 
• All rod cluster control assemblies (RCCAs) are fully inserted except for the 

single RCCA of highest reactivity worth, which is assumed to be fully 
withdrawn. With any RCCA not capable of being fully inserted, the reactivity 
worth of the RCCA must be accounted for in the determination of SOM; 

AND 
• In MODES 1 and 2, the fuel and moderator temperatures are changed to the 

nominal zero power design level. 
SDM must be verified under various plant conditions and during several operating 
procedures. Many of these are specified by Technical Specifications. 

Certain procedures (OPs, EPs, and APs) will require SDM verification based on 
requirements by Technical Specifications. Most of these verifications are required when 
possible dilution could occur or if a cooldown is expected. 

2.3.2 SDM - Unit at Power, Modes 1 and 2 With No Inoperable Rods 

In Mode 1 and Mode 2 with Keff ~ 1.0 with all RCCAs operable, shutdown margin is 
satisfied provided that: 

• Control banks are positioned above the control bank insertion limits with proper 
sequence and overlap (Technical Specification 3.1.6). 
AND 

• Shutdown banks are positioned above the shutdown bank insertion limits 
(Technical Specification 3.1.5). 

If these conditions are satisfied, no calculation required. These conditions are verified 
in PT/1,2/A/4600/003A, Semi Daily SUNeillance Items. 

From Lesson Plan OP-BNT-RT03 pages 19 and 20: 

The method of determining SDM will be specified in facility operating procedures. The 
procedure typically involves solving a general reactivity balance equation using the actual and 
assumed conditions of plant parameters. 
k)bjective ij 
Several"commonll conditions (parameters) affect the SDM whether the plant is operating at 
power or shut down. 
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• Xenon concentration - An increase would add negative reactivity, increasing the shutdown 
margin. 

• Samarium concentration - An increase would add negative reactivity, increasing the 
shutdown margin. 

• Boron concentration - An increase would add negative reactivity, increasing the shutdown 
margin. 

• Stuck Control Rod - A stuck control rod (not the highest worth rod) will reduce the amount 
of reactivity by which the reactor can be shutdown, therefore reducing the shutdown margin. 

Conditions that have an effect on SDM while shutdown are the "commonu conditions listed 
above as well as: 

• Moderator Temperature - An increase would insert negative reactivity, increasing the 
shutdown margin. 

• Number of fuel assemblies in the core - An increase would add positive reactivity, 
decreasing the shutdown margin. 

• Fuel temperature - An increase (caused by a decrease in heat removal rate or an increase in 
moderator temperature) would insert negative reactivity. increasing the shutdown margin. 

Conditions that have an effect on SDM while operating at power are the "common" conditions 
listed above as well as: 

• Exposurelburnup of fuel assemblies in the core - An increase would add negative reactivity, 
increasing the shutdown margin 

• Xenon concentration - An increase would add negative reactivity, increasing the shutdown 
margin. 

• Samarium concentration - An increase would add negative reactivity, increasing the 
shutdown margin. 

• Boron concentration - An increase would add negative reactivity, increasing the shutdown 
margin. 

• Stuck Control Rod - A stuck control rod (not the highest worth rod) will reduce the amount 
of reactivity by which the reactor can be shutdown, therefore reducing the shutdown margin. 

Conditions that have an effect on SDM while shutdown are the "commonu conditions listed 
above as well as: 

• Moderator Temperature - An increase would insert negative reactivity, increasing the 
shutdown margin. 

• Number of fuel assemblies in the core - An increase would add positive reactivity, 
decreasing the shutdown margin. 

• Fuel temperature - An increase (caused by a decrease in heat removal rate or an increase in 
moderator temperature) would insert negative reactivity. increasing the shutdown margin. 

Conditions that have an effect on SDM while operating at power are the "common" conditions 
listed above as well as: 

• Exposurelburnup of fuel assemblies in the core - An increase would add negative reactivity, 
increasing the shutdown margin 



From Lesson Plan OP-MC-RT -RP page 47: 

Objective # 11 

2.3.4 Control Rod Insertion Limit Curves 

Unit 1 
(Fully v.ithdrcfMl 
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in the McGuire Data 
Book. 

Notice how the 
required rod height 
increases as power 
level increases. This 
is necessary to 
compensate for 
power defect and still 
be able to ensure that 
an adequate 
Shutdown Margin 
(1.3% t1K/K) will be 
maintained after a 

00 100 Reactor Trip. 

Relative FWIer (Percent) 

Objective # 12 

Use the Rod Insertion Limit Curve located in the McGuire Data Book as Enclosure 
4.3 - Graph 1.2 (This curve is also illustrated as Training Drawing 7.5, Control 
Rod Insertion Limits) to determine the specific Rod Insertion Limit for each of the 
following plant conditions: 

• Unit 1 Reactor Startup 

Answer: 47 steps on Bank C (163 steps on Bank B) 

• OT L1 T Turbine Runback to 84% Reactor Power 

Answer: 125 steps on Bank 0 

• Control Rod Bank Lo-Lo Limit Alarm (1AD2 - B-9) while performing 50% 
Power Calorimetric 

Answer: 46 steps on Bank 0 (162 steps on Bank C) 
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Objective # 12 

Use the Rod Insertion Limit Curve located in the McGuire Data Book as Enclosure 
4.3 - Graph 1.2 (This curve is also illustrated as Training Drawing 7.5, Control 
Rod Insertion Limits) to determine the specific Rod Insertion Limit for each of the 
following plant conditions: 

• Unit 1 Reactor Startup 

Answer: 47 steps on Bank C (163 steps on Bank B) 

• OT L1 T Turbine Runback to 84% Reactor Power 

Answer: 125 steps on Bank 0 

• Control Rod Bank Lo-Lo Limit Alarm (1AD2 - B-9) while performing 50% 
Power Calorimetric 

Answer: 46 steps on Bank 0 (162 steps on Bank C) 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 58 

Given the following conditions on Unit 1: 

• Control Rod M-4 (Control Bank D, Group 2) indicates 186 steps on DRPI 
• Bank D Group Step Counters indicate 195 steps on both banks 
• I&E has determined that Control Rod M-4 is immovable due to a failure of its 

Lift Coil Disconnect switch 
• There has been no indication that the rod is mechanically bound. 
• It will take approximately 3 hours to replace the failed disconnect switch 

Which ONE (1) of the following describes the OPERABILITY of Control Rod M-4 as 
described by Technical Specification 3.1.4 (Rod Group Alignment Limits)? 

A. The control rod does not meet alignment limits but remains OPERABLE 
because it can be tripped. 

B. The control rod can be tripped but is INOPERABLE because it is not within 
alignment limits. 

C. The control rod is OPERABLE because it is can be tripped and it is within 
alignment limits. 

D. The control rod is within alignment limits but is INOPERABLE because it can 
not be moved. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 58 c 

General Discussion 
IThe-c~-ntrol rod is ope~able beca~se it is ;till trippable (no indicatio~s otherwi~e). Sin~e the c;~trol rod is withi~ 12 st~ps of the group step "~-I 
:counter position, the rod is not out of alignment as required by TS 3.1.4 I 

'IThe KIA is matched because the applicant must understand the relationship between the lift coil disconnect switches for the control rod and the 
ITech Spec operability of the rod. , 

[
This is an analysis level question because the applicant must apply multiple given indications to information recalled from memory (control rod I 
alignment TS limits) and must comprehend that the control rod is still trippable (and therefore still operable) with the lift coild disconnect switch [ 

~aiJ~ _____ .. ___ .... ___ . ____ ... _~ .. _.~_. ____ ... ___ " __ "' __ ... __ .. ___ .. __ .. ___ .. __ .. __ .. 
Answer A Discussion c·--.... --.... --... ---.... --.. --_ .. --..... _-..... _-... _-...... --... _-.-... --.--.. ---... --... _- I 
[Incorrect. The control rod is operable. Verifying SDM within limits is plausible if the applicant believes that the control rod is misaligned by I 

'Icomparison to ()ther rods in the bank inst(:ad of Gro_up Demand Coun!~ . __ .. _~_ .... ____ . __ .. __ .. __ .. __ ... __ .--.J 
Answer B Discussion 
'Inco~~ct. Control rod being inop~~able is plausible if the applicant b~li~ves it i~ not trippable ;ith the lift coil disconn~ct swit~h failed. Verifi~-! 
ISDM would bethe appropriate action of the_control r()d was inoperable_. __ ... __ .... ___ ._. ___ ... __ ... ___ . __ .. __ . __ ... -.J 
Answer C Discussion 
EORRECT. ___ ~ _______ -~ ___ ~-=-___ --=-~ _________________ -=--=-~ __ ~~ ___ ~-=-__ ~-=:J 
Answer D Discussion 

~~~~~~~~1~~t7:~:-~~~0~~~~moperable is PI;~sible if the apPli~~t beli~v:s it is ~ot trippable with the liftcoil dis~onne~tswitchf:~ed. No J 
.--.-.--... ~-.. --... --... ~, -- .. --... ---,-..... --... _--. ---... ---... --.-.--- .. _-.... _-._- -I 
Job Le.velr-' ... Cogni!i"e LeVel-+ .. c:lUeStiOnType+--.. ____ . ____ ~uestionsource ___ ... __ ._ .. __ .. __,.' 

RO Comprehension NEW I : 
___ " ___ " __ ,, ______ ~~l __ .. ___ ... _~ ... _~ __ ~ ___ ~_. ____ ~ ___ • __ .. __ .. ___ .. ___ .. __ ,,_~_J 

~ Developed 

~ OPT Approved 

~ OPS Approved 

r;:--.---.... -- .... --... --.... --.... --. 

iDevelopmentRefere_I"I~_~_ ..... __ . 
jTechnical Specification 3.1.4 Rod Group Alignment 
I Limits 

jStudent References Provide~ " __ 1 

I 

NRC Approved L .... _ .. _ .. _ . ___ .. _.~ ... ~ _J L~ ... _ .. __ .. ___ ~_ .. -..J 
rr-~"""~-'~---~"-"-"-

IQuestionBank # KA_system I KA_number i 
~-~--- 18581APE0051AK2.02 -~-.. ---.., 
I __ .... ~.~I _ .... ~_ ... ~' _ .... __ ._._l 

It<A_desc==~~_== .. ====-~_ .. ==_''==-== _====_-=-=====..1 
jKnowledge of the interrelations between the Inoperable / Stuck Control Rod and the following: (CFR 41.7 / 45.7)[] Breakers, relays, : 
disconnects, and control room switches ........ ............................ .................... J 
--- --_ ... _-_ .. _-_ ... _-_. -----~~- ... --.. ----.~- .. -~-.. -------~----.----.. -------

401-9 Comments: 401-9 Comments RESPONSE 
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Question 58 References: 

From Tech Spec 3.1.4: 

Rod Group Alignment Limits 
3.14 

3.1 REACTIVITY CONTROL SYSTEMS 

3.14 Rod Group Alignment Limits 

LCO 3.1.4 All shutdown and control rods shan be OPERABLE, with all individual 
indicated rod positions within 12 steps of their group step counter demand 
position. 

APPLICABILITY MODES 1 and 2. 

ACTIONS 

CONDITION 

One or more rod(s) 
unttippabIe. 

McGuire Untts 1 and 2 

REQUIRED ACTION COMPLETION TIME 

A 1. 1 Verify SOM is within th$ 1 hour 
limit specified in the COlR 

OR 

A 1.2 Inttlate boratlOn to restore 1 hour 
SDM to within limit 

A2 Be In MODE 3. 6 hours 

(continued) 

3.14-1 Amendment Nos 1841166 

Question 58 References: 

From Tech Spec 3.1.4: 

Rod Group Alignment Limits 
3.14 

3.1 REACTIVITY CONTROL SYSTEMS 

3.14 Rod Group Alignment Limits 

LCO 3.1.4 All shutdown and control rods shan be OPERABLE, with all individual 
indicated rod positions within 12 steps of their group step counter demand 
position. 
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ACTIONS 

CONDITION 

One or more rod(s) 
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limit specified in the COlR 

OR 
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(continued) 

3.14-1 Amendment Nos 1841166 



ACTIONS (continued) 

B 

CONDITION 

C>ne rod not within 
afignment limits. 

McGUire Units 1 and 2 

Rod Group Alignment Limits 
3.1.4 

REQUIRED ACTION COMPLETION TIME 

B. 1 R$$tOre rod to within 
alignment limits. 

OR 

1 hour 

82.1.1 Verify SOM is Within the 1 hour 
limit specified in the COlR 

OR 

82.12 Initiate boration to restore 
SDM to within limit. 

B.22 Reduce THERMAL 
POWER to ~ 75% RTP. 

1 hour 

2 hours 

B.2.3 Venfy SDM is Within the Once per 
limit specified in the COLR 12 hoUfS 

B.2.4 PerformSR32.1.1. 72 hours 

8.2.5 Perform SR 3.2.2.1. 72 hours 

B2.6 Re-evaluate safety 5 days 
analyses and confirm 
results remain valid for 
durahon of operation under 
these conditions. 

(continued) 

3.1.4-2 Amendment Nos. 184/166 

ACTIONS (continued) 

B 

CONDITION 

C>ne rod not within 
afignment limits. 

McGUire Units 1 and 2 

Rod Group Alignment Limits 
3.1.4 

REQUIRED ACTION COMPLETION TIME 

B. 1 R$$tOre rod to within 
alignment limits. 

OR 

1 hour 

82.1.1 Verify SOM is Within the 1 hour 
limit specified in the COlR 

OR 

82.12 Initiate boration to restore 
SDM to within limit. 

B.22 Reduce THERMAL 
POWER to ~ 75% RTP. 

1 hour 

2 hours 

B.2.3 Venfy SDM is Within the Once per 
limit specified in the COLR 12 hoUfS 

B.2.4 PerformSR32.1.1. 72 hours 

8.2.5 Perform SR 3.2.2.1. 72 hours 

B2.6 Re-evaluate safety 5 days 
analyses and confirm 
results remain valid for 
durahon of operation under 
these conditions. 

(continued) 

3.1.4-2 Amendment Nos. 184/166 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 59 A 

. desc L_. _ _ - _ __ .. .. __ _ ____ . ___ .. _._ .... ___ _ _ 

iKnowledge of the operational implications of the following concepts as they apply to Emergency Boration: (CFR 41.8 / 41.10 / 45.3) i J Low 

~~~pera~i~i~_~~I!lc~~~r_~~io~_~._ ._ .. :_.~.:....:....: .. : ... :. _._ ~.:...-.~~: .. _ _ . .. __ ___ .. _ ._ ... ___ _ ........ _ _ .. ...... __ ... ... __ _ .... .... _ ..... _ .. " 

Given the following conditions on Unit 1 : 

• An Operator in the plant reports that the FWST Heater Overtemperature light 
on the FWST Heater Control panel is LIT 

Which ONE (1) of the following describes the operational implications of the FWST 
Heater overtemperature condition? 

A. All FWST heater groups are tripped. The FWST will remain OPERABLE until 
FWST temperature decreases to less than 70°F. 

B. Only the FWST heater group with the overtemperature condition has tripped . 
The FWST will remain OPERABLE until FWST temperature decreases to less 
than 70°F. 

C. All FWST heater groups are tripped. The FWST will remain OPERABLE until 
FWST temperature decreases to less than 65°F. 

D. Only the FWST heater group with the overtemperature condition has tripped . 
The FWST will remain OPERABLE until FWST temperature decreases to less 
than 65°F. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 59 A 

General Discussion 
~-, ---- ,--- '''-----,,----''''''---''''--~~-,,----,''---,-,,-- -----'''----, 
The first part of the questions deals with FWST heater operations. The stem is questioning "heater" overtemperature not Tank overtemperature. I 

I
ThiS sometimes comes in during heater operation which would be energized to PREVENT the temperature from going low. Because the i 

:condition prevents ALL of the heaters from operating, the result would be a LOW temperature in the FWST. I 

l
In accordance with the Limits and Precaution for the FW system, the minumum temperature for the FWST is 70°F. This is also the low limit for . 
OPERABILITY in accordance with TS 3.5.4, RWST, SLC 16.9.11, Borated Water Sources - Operating, and SLC 16.9.14, Borated Water 
ISources - Shutdown. 

jWhile there are no low temperature limits for boron concentration which are specific to Emergency Boration, the low temperature limit for the 
FWST are an operational implication tied to the operability of that water sources and its associated flowpaths under all operating conditions , 
lincluding times \\Then Emer~ency Boration is required. Since this is a potential source of water during §mergency Bora!ion the ~ is matc~~ 
Answer A Discussion 
--, ""-----, -~~-,,-,-~----, ---- ----" ,,---'''''-----, ,---,------- '''--,,---,,-----,-~~ "---. 
CORRECT. 
""~~-,- ----"'----'''--- ,-"---- ,---,"----'" ,,--- ,,----,-----,-"--- '-~-"--- '''--~-,~ 

Answer B Discussion 
IIn~orrect. P'I~usible b~~a-u-s-e-th-e-r~:u.e temper~ture indi~~tions for ~~~h individual heat~r ~oup. H~wever, ~- high tefl"lperatur~~n one woup of --I 

~~aters trips all grouIJs: The temperature lirrlit for operability is cOrr~ "' ___________ , ,, ___ " ___ , , __ ,, ____ '" ___ j 
Answer C Discussion 
~'-----"---"'" -'"'' -'----,-, ,,~--''''---'''---,--~-----'' -"~--,, 

1~:~~:~t~~~~~~;7~~t~~a;0~1~~:~~~n~:~~~:~:~)~he tempera~re limit is, Plausible_because itis the co~ect temperaturelimit fort~e BAT ___ i 
Answer D Discussion 
.-'---~~' ""----" ""---" '---'---'''----'''''----'-----'''~-'--~''---''-----, 

IIncorrect. Plausible because there are temperature indications for each individual heater group. However, a high temperature on one group of I 

~aters tripsall groupsJemperature limit is pla'::lsible bec_ause it is correct for the BAT._~~_,, ___ ''' ___ ,,_~_''' ___ ,_, ___ ,,--' 

~ Developed 

~ OPT Approved 

~ OPS Approved 

,11~~~'it~n:o~i~:r;;a~:s~urces ~;peratin~):' ~ l~!udent Refere:nces Provided '==1 
Lesson Plan OP-MC-FH-FW Objective 6 page 23, I I 

CtttiW 4 ,'g' 43 ond Object'"~ 7 pag"_I_' __ ,,~i L ____ " ~~, ,~_"" __ _ 
NRC Approved 

fuestion8a1~~I~E~r:tern 
'~'====-=--:~~------~- -,---,~~ ---,-,~~-----,,~~----,~----,,----,,-~---,-----------

IKA...,.desc "-~~-"" '''-~~---,-,---, ---, -,--""---'" ,,,--, ""----~~ '-----~-"-,--J 
Knowledge of the operational implications of the following concepts as they apply to Emergency Boration: (CFR 41.8/41.101 45.3)DLow I 

temper~ture limits for bOrn concentl'ation ..... : ._ .. _._._. _. :,.:,_. _. _ .. __ ''''' ___ ,_''' ___ ''''. ____ '''' __ ,_,, ________ ,~~, __ ~ 

401-9 Comments: 401-9 Comments RESPONSE 
APE024AK104 10114/09 
CAF: The KA is for low temperature limits for Boron Concentration. 
This Q references an over-temperature annunciator. Is this for a high 
temperature or a low temperature condition? The ref does not explain 
well. 
Stem: Is this a high Temperature or a low temperature condition? 
Remove the double period from "c" and "D" 

Wednesday, October 14,2009 

Revised distracter discussion to better explain low temp angle. 
Will discuss with Ron when on site, should be OK. There is no 
double period. 
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IIncorrect. Plausible because there are temperature indications for each individual heater group. However, a high temperature on one group of I 
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~ Developed 

~ OPT Approved 

~ OPS Approved 

,11~~~'it~n:o~i~:r;;a~:s~urces ~;peratin~):' ~ l~!udent Refere:nces Provided '==1 
Lesson Plan OP-MC-FH-FW Objective 6 page 23, I I 

C""" 4 p'g' 43 on' Obj,,"" 7 p,g"_I_' __ ,,~i L ____ " ~~, ,~_"" __ _ 
NRC Approved 

fuestion8a1~~I~E~r:tern IKJ\ nurn~r __ -1 
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Knowledge of the operational implications of the following concepts as they apply to Emergency Boration: (CFR 41.8/41.101 45.3)DLow I 

temper~ture limits for bOrn concentl'ation ..... : ._ .. _._._. _. :,.:,_. _. _ .. __ ''''' ___ ,_''' ___ ''''. ____ '''' __ ,_,, ________ ,~~, __ ~ 

401-9 Comments: 401-9 Comments RESPONSE 
APE024AK104 10114/09 
CAF: The KA is for low temperature limits for Boron Concentration. 
This Q references an over-temperature annunciator. Is this for a high 
temperature or a low temperature condition? The ref does not explain 
well. 
Stem: Is this a high Temperature or a low temperature condition? 
Remove the double period from "c" and "D" 

Wednesday, October 14,2009 

Revised distracter discussion to better explain low temp angle. 
Will discuss with Ron when on site, should be OK. There is no 
double period. 
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Question 59 References: 

From SLC 16.9.11: 

Borated Water Sources (Operating) 
16.9.11 

16.9 AUXILIARY SYSTEMS 

16.9.11 Borated Water Souroos (Operating) 

COMMITMENT As a minimum, the foflowing borated water source(s) shall be 
OPERABlE as required by SlC 16.9.9: 

8. A boric acid tank (SAT) and, 

D. The refueling water storage tame 

APPLICABILITY Mooes 1,2, and 3, 
MODE 4 with all RCS cold leg temperatures:> 300"F. 

REMEDIAL ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A Required boric acid tank Ai Restore the required boric 72 hours 
inoperable. acid tank to OPERABLE 

status. 

B. ReqUIred Action and B.1 Be In t.lODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met 

B2 Borate to the SDM 6 hours 
requirements of TS 3.1.1 

AND 

B.3 Restore the required boric 7 days 
aCid tank to OPERABLE 
status. 

C. ReqUIred Action and C.l Be in MODE 4 with any 30 hours 
associated Completion RCS cold leg temperature 
Time of Condrtion B not 2. 300"F. 
met 

(continued) 
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Borated Water Sources (Operating) 
16.9.11 

REMEDIAL ACTIONS (continued) 

CONDITION 

D. Refueling water storage 0.1 
tank inoperable. 

TESTING REQUIREMENTS 

REQUIRED ACTION 

Enter the applicable 
Conditions and Required 
Actions of LCO 3.5.4. 
"Refueling Water Storage 
Tank." 

COMPLETION TIME 

Immediately 

TEST FREQUENCY 

TR 16.9.11.1 Verify the refueting water storage tank solutiOn 24 hours 
temperature is ~ 70"F and ~ 100°F when th& outside air 
temperature is < 70°F or> 100°F. 

TR 16.9.11.2 Verify the boron concentration of the required borated 7 days 
water source is within the limits specified in the COLR 

TR 16.9.11.3 Verify the borated water volume of the reqUired borated 7 days 
water source is within the !imits specified in the COLR 

TR 16.9.11.4 Verify the bOf'ie acid tank Solution temperature is ~ 650f 7 days 
when the boric acid storage tank is a required source. 

BASES 

The borated water sources ensure that negative reactivity control IS available during each 
mode of facility operation. 

In l'Aodes '1-3 and l'Aode 4 with a/l RCS cold leg temperatures above 300~. a minimum of 
two borated water sources are required to ensure SIngle functional capability in the event an 
assumed failure renders one of the sources inoperable. The boration capability of either 
borated water source, in associatIOn with a flow path and charging pump, is suffiCIent to 
provide a SDM from expected operating conditions of 1 .3% delta kJl< after xenon decay and 
cooldown. 

The SLC commitment values are presented in the Core Operating Limits Report (COLR) as: 
(1) the miOlmum boron concentrations and minimum volumes necessary to attain and 
BASES (continued) 
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From Lesson Plan OP-MC-FH-FW page 23: 

Objective 6 

2.6 Refueling Water Storage Tank Design Basis 

The FWST has (as a minimum) a usable capacity of 372,100 gallons of borated 
water. The water in the FWST is electrically heated when water temperature 
decreases to < 75°F. The tank capacity provides an adequate amount of borated 
water to insure: 

• A sufficient volume of borated refueling water needed to increase the boron 
concentration of the initially spilled water to a point that assures no return to 
criticality with the reactor at cold shutdown and all control rods fully inserted in 
the core with the exception of the most reactive rod cluster control assembly. 

• A sufficient volume of water in the lower compartment of the containment 
following ECCS Injection to permit the initiation of Cold and Hot Leg 
Recirculation. 

• A sufficient volume of borated water to insure that the radiation dose at the 
surface of the refueling cavity is limited to 2.5 milli rem per hour during the 
period when a fuel assembly is transferred over the reactor vessel flange. 

The FWST is surrounded by a seismic wall. The basis of the seismic wall is that 
in the event a Tornado induced missile ruptures the FWST, the wall is high 
enough to retain a sufficient volume of FWST water to provide NPSH to the 
Centrifugal Charging Pumps and the Safety Injection Pumps. The Missile 
induced rupture assumes that there is a Main Steamline Break in conjunction 
with an FWST rupture. There is no concern for the ND Pumps because it is 
assumed that the Steam Break Outside Containment Event will not cause 
primary pressure to be reduced below the Shut-off Head of the pumps. The 
FWST overflows to the Spent Fuel Pool and to the FWST trench. The following 
parameters are associated with the FWST: 

• Minimum Volume modes 1-4 
• Minimum Volume modes 5-6 
• Minimum Boron Concentration 
• Minimum Temperature 
• Maximum Temperature 

372,100 gallons 
Cycle Dependent (See COLR) 
Cycle Dependent (See COLR) 
70°F 
100°F 
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From Lesson Plan OP-MC-FH-FW page: 

3.0 SYSTEM OPERATION 

3.1 Normal Operation 

Objective 4 

Limits and Precautions 

Maximum water temperature in FWST is 100°F. 

Basis: Accident Analysis assumes 100°F or less. If greater than this 
temperature, Containment pressure could exceed its maximum assumed value. 

Minimum water temperature in FW Header is 70°F. 

Basis: In the ECCS analysis, the containment spray temperature is assumed to 
be equal to the RWST lower temperature of 70°F. The lower temperature limit is 
based on the following: 

• If the lower temperature limit is violated, the containment spray further 
reduces the containment pressure which decreases the saturated steam 
specific volume (density decreases). This means that each pound of 
steam generated during core reflood tends to occupy a larger volume 
which decreases the rate at which steam can be vented out the break and 
increase the peak clad temperature. 

All electrically operated engineered safeguard valves must be operated 
electrically after any manual operation. 

Basis: This ensures that the valve's actuator still has the capability to 
function properly. Manual operation of valves can result in exceeding 
torque and limit switch setpoints. Electric operation ensures no damage 
has occurred when the valve was manually operated. 

Maximum FWST level is 483 inches unless FWST overflow is required. 

Basis: Overflow to the SFP occurs at 484". Overfilling the FWST can also 
result in exceeding stress limits on the FWST itself caused by 
overpressure. The fill rate may exceed the overflow rate. 
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From Lesson Plan OP-MC-FH-FW page 31 : 

There is an OAC alarm circuit for the FWST level transmitter enclosure 

temperature for both units. The OAC will alarm if outside air temperature is 40°F 
decreasing. This will allow Operations time to notify IAE SP~C to fix the 
enclosure heaters before the transmitter lines are in a situation where they could 
freeze. Freezing of the transmitter lines could render the ND autoswitchover 
capability inoperable. (LER 370/96-01) (PIP 2-M96-0332). Also, if anyone of the 

four enclosures has a temperature> 130°F, an OAC alarm will actuate. This 
high temperature is wired in parallel with the existing low temperature enclosure 
alarm such that the same OAC point will alarm whenever anyone of the four 
enclosure temperatures is high or low. (MM-8884 and MM-8885). 

2.11 The Refueling Water Storage Tank Heaters 

Objective 3 

Objective 7 

The FWST heaters are rated at 575 VAC, 3 phase, 60 cycles. The heater 
elements are stainless steel with high limit thermocouples. There are four banks 
of heater elements distributed around the periphery of the FWST. Each bank 
contains three elements, one 10 KW heater element associated with each of the 
three groups. This arrangement allows for even heating of the FWST water from 
each heater group. 

Heater Group "1" (A 1, 81, C1, & 01) can be controlled both automatically and 

manually. In automatic, the heater group is set to energize at 75°F when two out 

of the three temperature loops detect 75°F. The heater group will cycle on and 
off around this setpoint. Heater Groups "2" (A2, 82, C2, & 02) and "3" (A3, 83, 
C3, & 03) are controlled in manual only. Heater Group "2" should be manually 

energized at 73°F decreasing and heater Group "3" should be manually 

energized at 72°F decreasing. Additionally, a high temperature heater cutoff will 

trip the heaters off at 80°F if two out of the three temperature loops detect 80°F. 
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Objective 7 

The following will cause all heater groups to trip: 

• Heater element overtemperature. (200°F) (1/4) (Relay must be reset using 
RESET pushbutton located on refueling water heater control panel). 

• Excessive water temperature in tank. (80°F) (2/3) 

• Low water Jevel in tank. (47 inches) (2/3) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 60 A 

~~~~-~"~~--~---I 

AA2.04 • ~.~~.<~~., ... ~~~~." .... ~~ •. "",~~.~.~~ .... ~~.L----~~-~,,~--~-- ~--~--~~----~--_~~ __ _ 
j --~ ~---~~--~--~-.,,~-~-~~-~~~~~-----~~~-~~~--~~- ---~-~.~-~-~---~-~ 
Ability to determine and interpret the following as they apply to the Area Radiation Monitoring (ARM) System Alarms: (CFR: 43.5/ ' 

~~~~r~~ch~s~Ilin~e~: .. ~=.~: __ ~_.~_~_~_~~~ __ ~_~ __ ~.~~~_~ ~_ ~_~_~ 

Given the following conditions on Unit 1 : 

• Unit is in Mode 6 
• The reactor is being defueled 
• The following alarm has JUST been received in the Main Control Room: 

o "1EMF-16 CONTAINMENT REFUELING BRIDGE" annunciator 

Which ONE (1) of the following alarms could NOT be used to confirm that the 
1EMF-16 alarm is valid? 

(CONSIDER EACH OF THE FOLLOWING ALARMS SEPARATELY) 

A. 1 EMF-51A (REACTOR BUILDING ACTIVITy) alarm 

B. 1 EMF-17 (SPENT FUEL BLDG REFUEL BRIDGE) annunciator 

C. (SPENT FUEL POOL LEVEL LOW) computer alarm 

D. (INCORE INST ROOM SUMP HI LEVEL) annunciator 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE A 2009 RO NRC Retake Examination QUESTION 60 

General Discussion 
~EMF-l6, other ;~lid al~s whi~h could-be used -to confirm thatthe al~m is v~iid are:-- ---,--'''~-,--,-----I 
!lEMF-17 (indicating a loss of Refueling Cavity and Spent Fuel Pool Level) I 

;Spent Fuel Pool Level Low (indicating a loss of Refueling Cavity and Spent Fuel Pool Level) 
jlncore lnst Room Sump Hi Level (indicating a loss of Refueling Cavity and Spent Fuel Pool Level) I 
,Any Unit Vent or Spent Fuel Building Ventilation monitor alarm (indicating fuel damage) 

1 

IIEMF-5IA would not be a valid alarm to confirm that lEMF-16 is valid since it is a high range alarm and should not be in alarm if lEMF-16 
Ihas just been received. 

:KI A is matched because the applicant must know which redundant indications can be used to evaluate whether the alarming Area Radiation 
IMonitor is functioning properly. 

e~estion is comprehensive because the candidate must evaluate the validity of a given alarm against a set of alternate indications. This process 
~11~erstanding the r~ationships between t~e givenillarm puts this question on the analysis leveL __ ,,~ _________ , __ , __ , __ I 

Answer A Discussion 

iCOR~CT.--=--=--=--=-===--=--=--=-~=_~=--=--=-___ --==---=-=,~ 
Answer B Discussion 
~ncorrectThi~ wo~ld confirm! EMi-'16is v~li~_ if the'~e\Vas ~ leak which re~ulted i~ -~low~;ing R~fuelingCavity/~pent Fuel Pool L~veL - __ I 

Answer C Discussion 

E~ITe~t.-This w~ul~ c~nfirm 1 EM~-16 is valid ifther~ ~as aleakwhich resulte~in-~ lo\Vering Refueli~g C~vity I Spent F~el P~ol Le~~L~ j 
Answer D Discussion 

11n(:orrect,_.T_hi_sw~0~ul~d~con_fi_lrm_IE_M_F_-16_is_v_alid_if_t_here_w_as_al_eak_whi_ch_r_esu_lt_e_d_in_a_l_ow_er_in_g_R_efu_e_h_'n_gc::_a_v_ity_I_S_pe_nt_F_ue_1 ~o_o_I_L~v_e_L_",,~ 

;r-r---~-'----~'-~-'~--'~T-"-'-~'-~'''~'-'~'''-~-''---''~-~ 

_~ob Le,,~~ognitiVf} Level __ L QuestionType -r-------'--" QUestion Source __ ,,, __ , __ , ___ , I. 
. RO . Comprehension 1 NEW 1 -I 
~I _____ J __ , ___ " ____ , __ ,_~_, _______ ,, __ ," ___ , __ "" __ ,_, __ ,~ __ ,, __ ''' ___ , __ _ 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

Wednesday, October 14,2009 

~velopm~nt RefeienceS---=-==--=--=:J ~tudent-Refe':en~~ P~~ided~ __ -I 
,AP-40, Loss of Refueling Cavity Level page 2 ' ! I 

I
AP-25 , Spent Fuel Damage page 2 I I . 
. ' I 

II 

, ___ , __ J ~ ,, __ ,, _____ " __ ,_,,, __ J 
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Question 60 References: 

From AP-40 page 2: 

MNS 
AP/1!N5500i40 

LOSS OF REFUELING CAVITY LEVEL PAGE NO. 
2of8 

Rev. 6 UNIT 1 

I ACTION/EXPE,::TED RESPONSZ J I RESPONSE NOT OBTAINED I 
B. Symptoml 

• "SPENT FUEL POOL LEVEl LOW'" computer aIMn 

• Level in refueling cavity going down 

• "INCORE INST ROOM SUMP Hll.EVEL" .ann 
• 1EMF-iS "CONTAINMENT REFUELING BROG" abmn 

• ,.F .. 17 "SPeNT FUEL 8U1L01NG SRDG" alarm. 

_ 1. Announce occurrence on page. 

_ 2. Check· FUEL MOVEMENT IN 
PROGRESS. 

Perform the following: 

_ a. IE any radIOactive component IS being 
handled In the spent fuel pool or 
refueling cavity, THEN have fuel 
handling crew lower component to fully 
down. 

_ b. GQIQ Step 4 

Question 60 References: 

From AP-40 page 2: 

MNS 
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From AP-25 page 2: 

MNS 
AP/1fN5500/25 

SPENT FUEL DAMAGE PAGE NO. 
2 of 11 

Rev. 8 
U~IT 1 

I ACTION/EXPECTED RESPCNSl!: I I RESPONSE NOT OBTAINED 
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• "1eMF42 FUEL BLDG VENT HI RAD" alarm 
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• "1&MF.17 SPENT FUEL BLDG REFUEL BRDG" alarm 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 61 A 

--,----='---~. ml~-,"numberl 
: .. ~~~ .... ~~~.,,~E067 •. J .AK3.02.,.~ __ . ___ .. _ ~_ __ ~~ ______ .. _ 

. . of the rea:'0nsfor the following r~~p;nses ~they apply to the pi~t Fire o~-Site: (cPR 41.5,41~ 10 / 45.6 / 45.l3)OSteps called ~~ 
III the site fire protectIon plan, FPS manual,and fire zone manu(il ............ : ... ~:........................ .... ._... ... _ ... _ ..... _: 

If a fire was reported in the McGuire Office Complex (MOC), which one of the 
following responses is correct by station procedures? 

A. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade may provide limited support if resources allow. 

B. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade cannot respond to any events outside the protected 
area. 

C. Fire Brigade members are responsible for fire suppression activities at the 
scene. An offsite fire department may be called to provide support if 
additional resources are required. 

D. Fire Brigade members are responsible for fire suppression activities at the 
scene. They are required to turn over control of the scene as soon as an 
offsite fire department arrives and immediately retum to the protected area. 

Wednesday, October 14,2009 Page 122 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
QUESTION 61 

If a fire was reported in the McGuire Office Complex (MOC), which one of the 
following responses is correct by station procedures? 

A 

A. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade may provide limited support if resources allow. 

B. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade cannot respond to any events outside the protected 
area. 

C. Fire Brigade members are responsible for fire suppression activities at the 
scene. An offsite fire department may be called to provide support if 
additional resources are required. 

D. Fire Brigade members are responsible for fire suppression activities at the 
scene. They are required to turn over control of the scene as soon as an 
offsite fire department arrives and immediately retum to the protected area. 

Wednesday, October 14,2009 Page 122 of 151 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 61 A 

General Discussion 
'jThe Offsite Fire Departme~t ;~ responsible for fi;e suppn;s~ion acti';ities outside the prot~cted ar~a The sit~ Fire B;i~gade m~y prov;d~ limited~-l 
rsupport for a fire outside the protected area. Offsite Fire Department must be notified for all fires that occur outside the protected area, including I' 

those extinguished by the site Fire Brigade. 
I 

iThe KIA is matched because it requires the applicant to know the procedure requirements related to the responsibilities of the on site fire I 
ibrigade. In order to eliminate the given distracters must understand the reasons for the limited response available for a fire outside the protected , 

~ea~~~_~_"_~~~_",_, __ ~~~,,,~~_,, ,,~~~_,,~~~ __ ~~~_, __ ~~~_,_,~~ __ , ,~~~~ _~~_, ____ ,~_,~~~" ~ __ ,~_~_I 
Answer A Discussion r ",,-~~--,--~~- ,---, -~~-" ~~-,,~~- ~~--, '-----,,--' ,~~~-""-- '-~~~'--'-~~-"-~---~, 

lPlausible they have restrictions regarding leaving the site. ; 
-'- "-~~----, ,----~, ~--,-~~-~ ,,~~-~~~~~-,---" ~~-,,~ .. --,,~~-,- ~~-,----" ,--_ .. -

Answer B Discussion 

E()~CT _",_~~~~--'~-----==~~=~~~~~,-,:=~=~=-====-=-~; 
Answer C Discussion 
;Plausible~iithe candida-te~th-inks~' that they ~~not re~~in outsid~ the pr;tected area~~- '''---~~~-,,-- '''----,,~---~~~ "I 
L", .. ~~_~ ~ __ , _~~~_,_ .. __ ~_ , ___ ,_~~ __ , .. ~~ __ ,_ _ __ ,_,~~_~ ___ ,, ___ ,_~~_, __ i 

Answer D Discussion 

~~lausibi~Ifthe c~~idate do~snot unde;~u:nd fir~brigade ;~~ponsibilities. '~=-=,,~====~= J 

~ Developed 

OPT Approved 

OPS Approved 

o NRC Approved 

401·9 Comments: 

Wednesday, October 14,2009 

-,,----,,~~-'''''--,,''~-,,--~,,-- c"~--""~--'--~-"~--~--I 

IDevelopment References ____ '''_~ __ ,' ~~nt Re~.renc4!S Prov~~ __ ~, 
ITechnical Reference(s): RP/OIA/57001025 Rev 15 lj' I: 
IEnc 4.1 pg 5 of 5 

IOMP 2-2 Pg 13 007 II I 

401-9 Comments RESPONSE 
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Question 61 References: 

From RP/O/Al5700/025 Enclosure 4.1 page 5 of 5: 

EBdO$ur.4.1 

Fire Brigade Rt'sPOBW 

RP!OIAi5700/025 
Palle 5 of 5 

NOTE: The OftSite Fire Depattntent is fespousibt. fur fire wppression activities outside the 
~ area. The site Fire Brigade mayprcnide funited support for a fire QtI.tside the 
protected area. Offsite Fire Department must be notified fer all fires that occur ont&ide the 
~ area. including those extinguished by the site Fire Brigade. 

17. IF fire is im'olved or suspected outside the Protected Area. perform the follo"'ing: 

17.1 Dispatch Fire Brigade Leader. 

17.2 Dial 9-911 and request a response from Gilead and/or Comelius Fire Departments. 

17.3 Inform 911 Dispatcher to ha\"e Fire Department enter McGuire Nuclear Station Road at 
traffic light on Hwy. 73. 

17.4 Perfoml the following: 

17.4.1 Call Security (ext. 2688/4900). 

17.4.2 II fire location is on Maud during non-regular working houcs. request Secucity to 
open dIe entrance gate to Island. 

17.4.3 Request a Security Officer to meet and escort Fire Department to flre location. 

End of EndO$un 
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From OMP 2-2 page 13: 

4.3.2.6 

OMP2-2 
Page 13 of 37 

Assists the wee SRO during high activity periods when Plant 
SRO is NOT required in the plant. 

Plant sao nonnally functions as the dedicated Fire Brigade 
Leader. This position can be assigned to any sao or NCO ",110 
is ~ dedicated to another required position. 

Fuel Handling SRO 

A SRO who has no other concurrent responsibilities will be 
assigned to fuel handling during core alterations. 

Core Alteration activities include: 

• Fuel Movement 
• Control Rod Movement including latching and unlatching 

control rods 
• Neutron source manipulation 
• Removal and replacement of Reactor Vessel Internals 

Fuel Handling SRO must be on the reactor building operating 
deck to observe core alterations. 

Fuel Handling SRO is responsible to ensure Fuel handling 
operations are performed safely and per procedure. 

Fuel Handling SRO may apprm,'e use of fuel handling bypass 
interlocks as necessary when NOT specified by an approved 
procedure. 

Fuel Handling SRO is responsible for securing Fuel Handling 
operations as required by Tech Specs, Plant conditions. Safety 
concerns. or during times of uncertainty. 

Should monitor refueling ca\'ity to insure FME is being 
maintained. 

Fuel Handling SRO should maintain constant communication 
with the Control Room during core alterations. Should assist the 
Control Room in monitoring refueling canalle\'el. audible count 
rate. and EMF or containment evacuation alarms. 

Gives \'erbal clearance prior to pulling control rods during control 
rod latching. unlatching. and drag testing acti\'ities. 
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MNS Exam Bank Question SSRFYN01: 

SSRFYN01 
1 Pt 

Answer 1093 

If a fire was reported in the McGuire Office Complex (MOC). which one of the following 
responses is correct by station procedures? 

A. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade must be held in reserve for station fires inside the 
protected area. 

B. Offsite fire departments are responsible for all fire suppression activities at the 
scene. The Fire Brigade may provide limited support if resources allow. 

C. The Fire Brigade is responsible for the initial response at the scene. They are 
required to turn over control of the scene as soon as an offsite fire department 
arrives and immediately return to the protected area. 

D. The Fire Brigade is responsible for fire suppression activities at the scene. An 
offsite fire department may be called to provide support if additional resources are 
required. 

Answer: B 

Distracter Analysis: 

A. Incorrect: - the Fire Brigade is allowed to leave the protected area. 

Plausible: - they have restrictions regarding leaving the site. 

B. Correct answer 

C. Incorrect: - the Fire Brigade is not responsible for initial response and they are not 

required to return to the protected area. 

Plausible: - if the candidate thinks that they cannot remain outside the protected 

area. 

D. Incorrect: - The Fire Brigade is not primarily responsible to fight fire outside the 

protected area. 

Plausible: -If the candidate does not understand fire brigade responsibilities. 

Level: RO&SRO 

KA: APE 067 K3.02 (2.5/3.3) 

Lesson Plan Objective: None 

Source: Bank; 

Level of knowledge: memory 

References: 

1. RP/1/A/5700/025 Enclosure 4.1 page 5 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 62 

Which ONE (1) of the following describes the expected method of Pressurizer level 
control, in accordance with AP-24 (Loss of Plant Control Due to Fire or Sabotage)? 

A. Maintain level approximately 25% by cycling charging (Standby Makeup pump 
Start/Stop) and letdown flow (Reactor Vessel Head vents, NV-272 and 
NV-273). 

B. Maintain level between 60-80% with either Normal or Excess Letdown flow 
and manual adjustment of Charging Line Flow Control valve, NV-238 and 
NCP Seal Injection flow, NV-241. 

C. Maintain level approximately 60-80% through adjustment of the Reactor 
Vessel Head vents, NV-272 and NV-273, with charging supplied by the 
Standby Makeup pump through the NCP seals. 

D. Maintain level approximately 25%, utilizing letdown flow (Normal or Excess 
Letdown) and manual adjustment of Charging Line Flow Control valve, 
NV-238. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 62 c 

I Discussion 
!i~ accord~~ce with AP!24:the operator at the-SSF will cont~cl pre;urizer le~el by ~ycling the Re~ctor Vessel Head vents. Chargingi-;-supplied I 
jbY the Standby Makeup Pump through the NC Pump Seals. ! 

:This KIA is matched because the applicant must know the function of various components during a scenario when the Control Room must be I 
jevacuated and controlled from a remote facility. In this case the applicant must know the difference in how components function when operated i 
from the SSF as.oppose~to the A~ ___ . __ .. __ ... __ ... __ .. __ . ___ ... __ ... __ .... ____ ... __ .. __ ._ .. ___ J 
Answer A Discussion .. ~ .... - .... ~ .. - ... ---.... - ... ~ ... - ... -----.--... -.---.. --.. - .. ------.. -l 
!Inco~ect. The level is plausible as it is the correct level that would be maintained if the plant was being controlled from the ASP in accordance 
Iwith AP/17. Charging is via the standby l11akeup pump bllt it remains inoperation and i~_not cycled. ___ .. __ . __ . __ .. ___ ... _ ... ....J 

Answer B Discussion ,._- "---' ---,~------,,-----~---~-- '--"--'.--'---"---" .--" ~~-- .--. --.--.-- ------- .. , 
'I 'Incorrect. Correct level wrong flowpath for letdown flow and wrong flowpath for charging. Flowpaths are Plausible.becaus.e they are the normal I 

flowpat~s for le_t~own orcharging~ __ . __ .... __ ... ___ ... __ .... __ .... __ . __ .. __ ... __ . ____ . ___ .. __ ... __ J 
Answer C Discussion 

P?RREC(= __ ==..--====-===--==-=-___ ~===_ ___ ~ _________ ~ ______ -=~l 
Answer D Discussion 
ITncorrect. Wrong level and~ong ti~wpath;. Level is plausible as this is the level if the plant was·being ~ontrolled fr~m the·ASP. Flowpaths are I 
[plausible_ as they are nol111al charging and letdowl1.flowpa~ __ .... __ .. ___ ... __ .. __ .. _____ . ___ . __ .... ____ .. __ ..J 

Developed 

OPT Approved 

~ OPS Approved 

o NRC Approved 

[
'Development References I 
--... --.. --. -_·· __ ····_-··--·1 

AP!24, Loss of Plant Control Due to Fire or Sabotage, ' 
~tUdent: Ret8rences pro~ided=·l -I 

jPage 7 and 9 I 

I 

L __ ._ . __ ... _ .. __ ... _ ... _ .. J "_._ .. _ ... _._. _~._. 
iQues.tion~a~l<!-_sYStem !t<A_nu.n·ber=J 

1 __ .. __ 1862AP~~~.~?8 __ .. ___ --.J 
'~~ctesc. =-.~_~_==--==_===-_==~== ====-=====~.~ 
;APE068 GENERIC r-l Knowledge of the purpose and function of major system components and controls. (CFR: 41.7) I 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 62 References: 

From AP/24 pages 7 and 9: 

MNS 
API1IA15500/24 

usn 1 

LOSS OF PLANT CONTROL DUE TO FIRE OR SABOTAGE PAGE NO. 
7 of 42 

Rev. 27 

I I 1 RESPONSE NOT OBTAINED 1 
15. WI:fU Standby Makeup pump. on AI!IO 

Pu ...... ....,thUto% .. read at 
SIF.llEtl perform the following: 

_ a. Check oontro! room • MANNED. 

b. Stop all of the following: 

_. 1ANVpump 

_. 18NVpump 

_. PO pump . 

_ a. Observe Note poor to Step lS.c and GQ 
TO. Step 15c. 

• Operator performing Enclosure 2 (Unit 1 EMXM - AP-24 ActIOns) 
should be avat'lable to perform next step. 

• Electncar PPE IS not required 111 this step since actions may be tune enticaL 

c Dispatch operator to perform the 
following 

1) At 1 ET A-lO (lA Chemical & Volume 
Control Pump) perform the 
following: 

_ a) Put! control power fuses. 

_ b) Ensure lA NV pump braaker IS 

open by depressing tnp button 
on breaker. 

2) At lETB-10 (lB Chemical & Volume 
Control Pump) perform the 
following: 

_ a) Pull control power fuses. 

_ b) Ensure 1 B NV pump breaker is 
open by depressing top button 
on breaker. 

_ 3) Open PO pump breaker 1 MXK-F2C 
(Unit 1 NV Positive Displacement 
Pump I\lotor) (aux bldg, 750, 
NN-56) 

Question 62 References: 

From AP/24 pages 7 and 9: 
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I I I RESPONSE NOT OBTAINED I 
15. WI:fU Standby Makeup pump. on AI!IO 

Pu ...... ....,thUto% .. read at 
SIF.llEtl perform the following: 

_ a. Check oontro! room • MANNED. 

b. Stop all of the following: 

_. 1ANVpump 

_. 18NVpump 

_. PO pump . 

_ a. Observe Note poor to Step lS.c and GQ 
TO. Step 15c. 

• Operator performing Enclosure 2 (Unit 1 EMXM - AP-24 ActIOns) 
should be avat'lable to perform next step. 

• Electncar PPE IS not required 111 this step since actions may be tune enticaL 

c Dispatch operator to perform the 
following 

1) At 1 ET A-lO (lA Chemical & Volume 
Control Pump) perform the 
following: 

_ a) Put! control power fuses. 

_ b) Ensure lA NV pump braaker IS 

open by depressing tnp button 
on breaker. 

2) At lETB-10 (lB Chemical & Volume 
Control Pump) perform the 
following: 

_ a) Pull control power fuses. 

_ b) Ensure 1 B NV pump breaker is 
open by depressing top button 
on breaker. 

_ 3) Open PO pump breaker 1 MXK-F2C 
(Unit 1 NV Positive Displacement 
Pump I\lotor) (aux bldg, 750, 
NN-56) 
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I I l HE3FONSE }JOT CE'l'AIKEI:'· I 

• Subcooling is maintained by keeping NC System Pressure above 1500 PSlG. 

• It is acceptable to allow the NC System to go solid in order to maintain 
subcooling. 

• With the NC System solid. Reador Vessel Head Vents are used to control 
pressure. 

17. MaIntain Pu level and MC $yst9fQ 
prenu,.. as follows: 

a. Have operator at $SF cycle Reactor 
Vessel Head Vents in 8CC()l'danee to 
the foIfowing table. 

• 1NC-272AC (Ul A Train Head Vent 
toPRT 1soI) 

• 1Nc.273AC (U1 A Train Head Vent 
to PRT lSOI). 

-
.' Condition 
... 

IF AT ANY 1'!M£ 
NC Pres.l!ur~ 

> less than 1500 >,SIG 
2- THEN: 

.:: " 
" Acti·:>n .> 

2: .:: 

2: -
~> CLOSE .' 
2: Reactor Vusel .. ' 
2: Head V~nts .:: 

900~)()0G<20-0G00030G€~0000(~0(:S;000000$02)0003000G€0GcYS00000()(?X3G00, 

_ IF AT ANY TIME '" _ 

.' 

;: 
" 

2: 

2 

-
2: 

IF 

Pzr Level 
less th .. n 60% 

THEN: 

AT ANY TIME 
1'Z1: Level 

greAter than SOl 
ANt' 

tiC Pr$$$ul::e 
greater than ZOOO l?SIG 

THEN! 

.::::: 

;: 
., 

-

-
2: 

CLOSE 
Re .. ctQ:t Vesll'i'l 

Head V'i'ntll 

OPEN 
F.eacto1: Vessel 

H<:ad V<:nts 

.:: 

.:: 
2-

2: 

2: 

.' 

-
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the foIfowing table. 

• 1NC-272AC (Ul A Train Head Vent 
toPRT 1soI) 

• 1Nc.273AC (U1 A Train Head Vent 
to PRT lSOI). 

-
.' Condition 
... 

IF AT ANY 1'!M£ 
NC Pres.l!ur~ 

> less than 1500 >,SIG 
2- THEN: 

.:: " 
" Acti·:>n .> 

2: .:: 

2: -
~> CLOSE .' 
2: Reactor Vusel .. ' 
2: Head V~nts .:: 

900~)()0G<20-0G00030G€~0000(~0(:S;000000$02)0003000G€0GcYS00000()(?X3G00, 

_ IF AT ANY TIME '" _ 

.' 

;: 
" 

2: 

2 

-
2: 

IF 

Pzr Level 
less th .. n 60% 

THEN: 

AT ANY TIME 
1'Z1: Level 

greAter than SOl 
ANt' 

tiC Pr$$$ul::e 
greater than ZOOO l?SIG 

THEN! 

.::::: 

;: 
., 

-

-
2: 

CLOSE 
Re .. ctQ:t Vesll'i'l 

Head V'i'ntll 
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H<:ad V<:nts 

.:: 

.:: 
2-

2: 

2: 

.' 

-



MNS Exam Bank Question CPSS006: 

CPSS006 

1 Pt 

Answer 197 

Which ONE (1) of the following describes the expected method of 
Pressurizer Level Control, in accordance with Abnormal Procedure 
AP/5500/24, Loss of Plant Control Due to Fire or Sabotage? 

A. Maintain level approximately 25% by cycling charging 
(Standby Makeup Pump Start/Stop) and letdown flow 
(Reactor Vessel Head Vents, NV-272 and NV-273). 

B. Maintain level between 60-80% with either Normal or 
Excess Letdown Flow and manual adjustment of Charging 
Line Flow Control Valve, NV-238 and NCP seal 
injection flow, NV-241. 

C. Maintain level approximately 60-80% through adjustment of 
the Reactor Vessel Head Vents, NV-272 and NV-273, with 
charging supplied by the Standby Makeup Pump through 
the NCP seals. 

D. Maintain level approximately 25%, utilizing letdown flow 
(Normal or Excess Letdown) and manual adjustment of 
Charging Line Flow Control Valve, NV-238. 

C 
CP-SS, Attachment 7.3 
Objective 2 
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injection flow, NV-241. 

C. Maintain level approximately 60-80% through adjustment of 
the Reactor Vessel Head Vents, NV-272 and NV-273, with 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 63 c 

--~-----------~------------- --------------- ---------·-··-·--·--1 
j

'KnOWledge of the reasons for the following responses as they apply to the (LOCA Cooldown and Depressurization) . 
(CFR: 41.5 / 41.l 0, 45.6/ 45. 13) o Normal, abnormal and emergency operating procedures associated with (LOCA Cooldown and ; 
De2~~ati~ __________________ . __________ .. ______ . _________ . _________________ ._~ 

Which ONE (1) of the following describes the basis for establishing conditions so that 
only one NC pump is running during the performance of ES-1.2 (Post LOCA 
Cooldown and Depressurization)? 

1. Minimize house electrical loads 
2. Provide normal Pressurizer Spray 
3. Eliminate stratification in the S/Gs 
4. Provide mixing of NC system water 
5. Minimize NC system heat input 

A. 2,3,5 

B. 1,2,4 

C. 2,4,5 

D. 1,2,3 

Wednesday, October 14,2009 Page 126 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 63 c 

fI·.u·~~~Ba-nk-#TKA~_s~ys-t8m~KA-~n-um-b-'-~~- .. ~ 
~~3L ··-WE~3····I, m E~3.2· ~,.ul _.~_.". ____ ." __ . ___ .. __ . __ ".~ ___ .. _, 

.. ~ •..• __ .. _ ... ~ .. m __ ._ •• m_ •• - •.•• - ..... -. _ ... _ ..... _ .. _ .• _.--1 
j
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Which ONE (1) of the following describes the basis for establishing conditions so that 
only one NC pump is running during the performance of ES-1.2 (Post LOCA 
Cooldown and Depressurization)? 

1. Minimize house electrical loads 
2. Provide normal Pressurizer Spray 
3. Eliminate stratification in the S/Gs 
4. Provide mixing of NC system water 
5. Minimize NC system heat input 

A. 2,3,5 

B. 1,2,4 

C. 2,4,5 

D. 1,2,3 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 63 c 

General Discussion 
lo~~e NC ;~bcooli~g, Pzr le~el, and~other NC support conditions are established,'; NC p~~p can be start~d ifno NC pumps~ are ru;~ing. If-­
,more than one NC pump is running, all but one are stopped to minimize NC heat input. The NC pump restarted (or left running) is used to 
Iprovide normal Pzr spray and mix the NC. 

r 

1~;r~~;~z~t7~~~the ap~licant must ha~e knOWI~dge of the basis for the majoractioncatego: in ES~1.2, Post LOCA C~oldown:~ __ ._~, 

Answer A Discussion 
F;~~ct. Plausible sin~e 1t51t;~ the primary ;eason fo~-;;-stabli~hing ~~ly oneNCP r~nning.;'llt & '~31t are plausible sinc~ they ~e bases for ~ajor I 

~actions }tl other E:mergen~~ Proct:~ures, .. __ .. __ ... __ ~ ... __ ~ . __ .. ___ ... ~_~ .. ~_ ... ~_ .. __ ... __ .. __ .... __ ... ___ I 
Answer B Discussion 
I-~'- .-..... - .... - .. -.~-.... - ... ~- .... -.~- ·-·-···-.. - .... -·-.. ·-·~-···-I 
,Incorrect. Plausible since 2 and 4 ar~correct~Also 1 is a basis for major ac~ions in ~ther Emergency Procedures: __ .~ __ .. ___ .. __ .. _~ 

Answer C Discussion 

~ORRECT. ~--=--=-=--~-=---==-=-===--=-=--=--=-=-=--=-=--=----=- .. J Answer 0 Discussion 
;Incorrect.~Plausibl~ since 2 is corr~ct. Als~ 1 and3 are b~~es fo;major a~tions i~ other Emerge~cy Procedures.--"·--·--"·--"·-- l 

Developed 

OPT Approved 

~ OPS Approved 

IDe. velopm.. ent R . . eferen. ces . _-~ .. ~-... -! !Stooel1t References Provided'--'--I 
t;ssonPlanOP-MC-EP-EI Objective 3 .-_ .. -- ll~--'--"'~- ._- .~-.,--.. ~. 

I II 
I ! , I 

NRC Approved __ .. __ .. __ .. __ .. __ ~. __ .. __ .I L_ ,_. __ .. __ ... _._l 
I
~-""-~'-::-r:-:-""-"'-~'-""-""--' 

~uestionBank # iKA_systern .. rKA...,nurnber__ --j 
L. __ 18631\\TE03 m~_IEK3.2 __ . __ ~ 
;rKA_desc~_..... m.. • __ ... __ ... __ ..... __ .. __ ... __ ... __ • __ •• ~_ .... _._ •. _ ... _ .. _ ... _.~~ 
IKnowledge of the reasons for the following responses as they apply to the (LOCA Cooldown and Depressurization) , 
i(CFR: 41.5 141.10, 45.6 I 45.13)DNormal, abnormal and emergency operating procedures associated with (LOCA Cooldown and I, 

~pressuriz:~ion) .... __ . __ ... ~_ ... ~ __ .. __ . __ ...... _____ ... __ .. __ .... ~_ ... __ .. ~_ ... ~_ ... __ ... __ .. __ ; 

401-9 Comments: 401·9 Comments RESPONSE 
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Question 63 Resources: 

5.3.2 Depressurize NC to Refill Pressurizer 

This action is performed prior to NC pump restart or before/after an S/I reduction action. 
As NC pressure goes down, NC injection flow will go up above to break flow. 
Consequently, this depressurization action should be sufficient for restoring Pzr level if 
the LOCA is small. That a "small" LOCA is in progress is first ensured by requiring NC 
subcooling before depressurization. If subcooling is lost during the depressurization, it 
should be restored as the cooldown continues. 

5.3.3 Start One NC Pump I Stop All But One NC Pump 

Once NC subcooling, Pzr level, and other NC support conditions are established, a NC 
pump can be started if no NC pumps are running. If more than one NC pump is 
running, aU but one are stopped to minimize NC heat input. The NC pump restarted (or 
left running) is used to provide normal Pzr spray and mix the NC. 

5.3.4 Reduce NC Injection Flow 

As NC subcooling builds up to specified values, the NVand NI pumps are stopped one 
at a time in a predetermined sequence. Subcooling criteria are specified such that a 
minimum NC subcooling will be maintained after the injection flow is reduced. The 
preferred S/I reduction sequence is to stop NVand NI pumps on alternate trains where 
possible, and finally to align the last NV pump to normal charging. 

If the NC subcooling criterion is not satisfied, but the NC hot leg temperatures are less 
than the saturation temperature corresponding to the NO pump at minimum pump 
recirculation flow, the NV or NI can be stopped if a NO pump is running or can be 
started. Operation of a NO pump for this case ensures the NC subcooling will be 
maintained after the NV or NI pump is stopped. 

Question 63 Resources: 

5.3.2 Depressurize NC to Refill Pressurizer 

This action is performed prior to NC pump restart or before/after an S/I reduction action. 
As NC pressure goes down, NC injection flow will go up above to break flow. 
Consequently, this depressurization action should be sufficient for restoring Pzr level if 
the LOCA is small. That a "small" LOCA is in progress is first ensured by requiring NC 
subcooling before depressurization. If subcooling is lost during the depressurization, it 
should be restored as the cooldown continues. 

5.3.3 Start One NC Pump I Stop All But One NC Pump 

Once NC subcooling, Pzr level, and other NC support conditions are established, a NC 
pump can be started if no NC pumps are running. If more than one NC pump is 
running, aU but one are stopped to minimize NC heat input. The NC pump restarted (or 
left running) is used to provide normal Pzr spray and mix the NC. 

5.3.4 Reduce NC Injection Flow 

As NC subcooling builds up to specified values, the NVand NI pumps are stopped one 
at a time in a predetermined sequence. Subcooling criteria are specified such that a 
minimum NC subcooling will be maintained after the injection flow is reduced. The 
preferred S/I reduction sequence is to stop NVand NI pumps on alternate trains where 
possible, and finally to align the last NV pump to normal charging. 

If the NC subcooling criterion is not satisfied, but the NC hot leg temperatures are less 
than the saturation temperature corresponding to the NO pump at minimum pump 
recirculation flow, the NV or NI can be stopped if a NO pump is running or can be 
started. Operation of a NO pump for this case ensures the NC subcooling will be 
maintained after the NV or NI pump is stopped. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 64 c 

---,,~---------- ---------, 

to operate ~;~d I or monitor the following as they apply to the (Natural Circulation Operations) -------1 
. 41.7/45.5 1 45.6) D Components, and functions of control and safety systems, including instrumentation, signals, interlocks, failure , 

imodes, <l119 automatic and l11anual feat\lres. ,,~_i 

Unit 1 has entered AP-09 (Natural Circulation). The following conditions are observed: 

1. NC system subcooling > OaF 
2. NC system hot leg temperatures at saturation temperature for S/G pressure 
3. NC system cold leg temperatures going up slowly 
4. NC system hot leg temperatures going down 
5. S/G pressure stable 
6. NC system cold leg temperatures at saturation temperature for S/G pressure 
7. NC system pressure stable 
8. Core Exit TIC's stable 

Which ONE (1) of the following sets of conditions confirm that Natural Circulation 
exists and is effective in cooling the core? 

A. 1,3,4,5,7 

B. 2,4,6, 7,8 

C. 1,4,5, 6,8 

D. 1,2,3,4,5 
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'_tinnl~Anl'l~~I~~5l!r~~!KA~~num::~.1 .•.••••. -.----l-! 
·.c.'o~~~~"clo ~~~".,,~.~~~· .. ~~~~.~r'·· --...... _-.... ~-~ 

to operate and I or monitor the following as they apply to the (Natural Circulation Operations) "~~'''I 
. 41.7/45.5 1 45.6) D Components, and functions of control and safety systems, including instrumentation, signals, interlocks, failure . 

~<l119 automatic and l11anual feat\lres. . .. ~i 

Unit 1 has entered AP-09 (Natural Circulation). The following conditions are observed: 

1. NC system subcooling > OaF 
2. NC system hot leg temperatures at saturation temperature for S/G pressure 
3. NC system cold leg temperatures going up slowly 
4. NC system hot leg temperatures going down 
5. S/G pressure stable 
6. NC system cold leg temperatures at saturation temperature for S/G pressure 
7. NC system pressure stable 
8. Core Exit TIC's stable 

Which ONE (1) of the following sets of conditions confirm that Natural Circulation 
exists and is effective in cooling the core? 

A. 1,3,4,5,7 

B. 2,4,6, 7,8 

C. 1,4,5, 6,8 

D. 1,2,3,4,5 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

General Discussion 
iTh~indicatio~s of Natural Circulation are:~~--~~~-'-' 

I I. NC Subcooling - Greater than oop 
, 2. S/G Pressures - Stable or going down 
'I 3. NC T-Hots - Stable or going down 

4. Core Exit TICs - Stable or going down 
, 5. NC T-Colds - At saturation temperature for S/G pressure 

QUESTION 64 c 
"-~, 

IThiS KA is matched because in order for the applicant to monitor components associated with Natural Circlation, they must know which I 

instrUlnents are monitored to det(:rmine that1'latural CircuJation exist£U1d mus~~so know~()w thoseindicationsshould b~ trendin~: ___ ~~ 
Answer A Discussion 
~~-"'~'~ '''''~---'''''~,~~~~-'''~,---~ ~ ,- --,~~--~ ~~---,~~-,-~~-~~-,~~- ~~ 

Incorrect. 1, 4, and 5 are correct. If the candidate confuses Nat Circ (loss of all NC pumps) with the loss of 1 NC pump where T-Cold would . 
increase,}is plausible.} is plausble ~since most parameters are "stable or going doWTl" when monitoring [or N~ .~~_~ .~ ___ , __ ~_I 
Answer B Discussion 

~~~-- ,-~~, - ~.~--~-" --~ ~~~--~ ,---~--, ,~~~-""---,~. ~~-~ ,---- ~~-,-

ilncorrect. Plausible since 4, 6, and 8 are correct. 2 would be correct if it was T-Colds.7 is plausble since most parameters are "stable or going 
',dowll" when monitoring forNe:: __ .,~~ __ " '''~ ___ ._. __ ~~,_ _ .~~_,_~ 
Answer C Discussion 

ICORRECT. 

Answer D Discussion 

II~~orrect. Pla~~ible since 1~,4~,~a~nd-5~ar~e~correct. lithe candid~t~ confuse~Nat Circ (lo~s of all NCpumps)~ith the loss of 1 NEPump wh-;;;'~ 
~~\\!ould incre<iSe, 3 is plausib~e. 2 would~e correc~ifit was T~<=olds. ,_, __ ~~~_" ~ ____ ~~~~_,_~ __ ,_~ __ , __ "'~ I. 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

fDevelopment Referenc;;--~'--' -"'~II'Student ReferencesPrOvide~ ~ 
jAP/l&2IN5500109, Natur~l Circui~ti~~n Backi~~~i ~~- --~ ~ -~- I 

;Document, pages 3 and 4 I 

I
~AP/l&2IN55001003' Natural Circulation Enclosure 1 II 
Natural Circulation Parameters ' 

'. ___ .~ ___ .,.I i~ ~ __ , ___ ,, ____ ~ 
IQueStionBank #]'KA system" IKA num~"~-! __ ~~ _____ ,_ ~_~_'W~~~ _____ ~~ ____ , 

: .. , ., 1864'WE09 _IEA1.l _'" .J IKAdesc ---"--~~-,, .~~-~------ ~--~~~: 

IAbiliiYto operat~and I or ~onitor the f~ll~wing as th~y apply t~the (Natural~Circulatio;; Operatio~;)~~-~---~' ,,---""---~~ 
'(CPR: 41.7 I 45.5 I 45.6) I] Components, and functions of control and safety systems, including instrumentation, signals, interlocks, failure I 

Imodes, iU1d automa!ic and manu_alfeatures. . .. ___ ,_. __ ~~ " ... __ , _____ J 
401-9 Comments: 401·9 Comments RESPONSE 
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Question 64 References: 

From AP-09 Background Document pages 3 and 4: 

STEP DESCRIPTION FOR AP/09 

STEP 1: 

PURPOSE: 

Ensure adequate secondary heat sink. 

DISCUSSION: 

One of the design requirements for natural circulation flow in the NC System is to have 
a heat sink. 

To ensure the S/Gs are maintained as a heat sink, feed flow to ALL the S/Gs is 
ensured. This can be from the CM/CF system or the CA System. If feed flow is not 
present, direction is given to use CA, since this system can typically be established 
much quicker than CM/CF. 

S/G NR level greater than 11 % is used to indicate the water level just in the narrow 
range (MCC-1552.08-00-0208, EP setpoint file). Water level in the NR ensures the tube 
bundles are covered. If NR indication is not met, direction is given to maintain feed flow 
greater than 450 GPM until greater than 11 %. The setpoint of 450 GPM ensures decay 
heat removal via steam release and a net inventory gain in the S/Gs. Note: 450 GPM is 
conservative since this amount of flow covers the maximum amount needed decay heat 
removal and NC pump heat, and of course there is no NC pump heat during natural 
circulation. 
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MCC-1552.08-00-0208, EP setpoint file 

STEP 2: 

PURPOSE: 

Provide the parameter values necessary to indicate natural circulation is occurring. If 
it's not, direction is given to increase dumping steam in an attempt to establish it. 

DISCUSSION: 

The parameters used to verify natural circulation are: 

NC Subcooling > O°F 

Although two-phase and reflux boiling are also forms of natural circulation, the preferred 
form is subcooled natural circulation. It is the most efficient and results in the lowest 
core temperatures given everything else equal. 

S/G press - stable or going down 

Natural circulation cooling is established when the heat generation rate in the core 
equals the heat transfer rate from the core to the NC System, to the S/Gs, and out of 
the S/Gs. If S/G pressures are INCREASING, then the heat transfer rate out of the 
S/Gs is not sufficient, and core temperatures will be increasing. 

MCC-1552.0B-OO-020B, EP setpoint file 

STEP 2: 

PURPOSE: 

Provide the parameter values necessary to indicate natural circulation is occurring . If 
it's not, direction is given to increase dumping steam in an attempt to establish it. 

DISCUSSION: 

The parameters used to verify natural circulation are: 

NC Suboooling > O'F 

Although two-phase and reflux boiling are also forms of natural circulation, the preferred 
form is subcooled natural circulation . It is the most efficient and results in the lowest 
core temperatures given everything else equal. 

SIG press - stable or going down 

Natural circulation cooling is established when the heat generation rate in the core 
equals the heat transfer rate from the core to the NC System, to the SIGs, and out of 
the S/Gs. If SIG pressures are INCREASING, then the heat transfer rate out of the 
S/Gs is not sufficient, and core temperatures will be increasing. 



NC T -Hots - Stable or Going Down 

When forced NC flow is lost, it takes a few minutes (5 - 10 minutes) for natural 
circulation flow to set up. During this time, T-Hots are increasing, as expected. T-Colds 
are relatively stable since they are tied to S/G pressure, and the assumption is S/G 
pressure is stable unless a cooldown is taking place. Once the delta-T develops (T-Hot 
increase) sufficiently for driving head for natural circulation flow, T-Hot should no longer 
be increasing. From this point forward, T-Hots should be going down as decay heat 
drops off, or be stable as the decay heat curve levels off. 

After the initial time period for natural circulation to develop, if T -Hots are going 
up this means the heat removal from natural circulation is less than the decay 
heat generation rate, or in another words, inadequate nat. circ for whatever 
reason. 

Core exit TICs - Stable or Going Down 

When forced NC flow is lost, it takes a few minutes (5 - 10 minutes) for natural 
circulation flow to set up. During this time, Core Exit TICs are increasing , as expected. 
T-Colds are relatively stable since they are tied to S/G pressure, and the assumption is 
S/G pressure is stable unless a cooldown is taking place. Once the delta-T develops 
(Core Exit TICs increase) sufficiently for driving head for natural circulation flow, Core 
Exit TICs should no longer be increasing. From this point forward, Core Exit TICs 
should be going down as decay heat drops off, or be stable as the decay heat curve 
levels off. 

After the initial time period for natural circulation to develop, if Core Exit TICs are 
going up this means the heat removal from natural circulation is less than the 
decay heat generation rate, or in another words, inadequate nat. circ for whatever 
reason. 

NC T-Colds - At Saturation Temperature For S/G Pressure 

The following is an excerpt from the ERGs Generic Issues section concerning T -Colds: 
'The cold leg temperature readings can be used as additional verification that heat 
removal through the steam generators is occurring . The loop T-Cold readings in active 
loops are quite sensitive to changes in heat transfer rates from the reactor to the 
secondary sides of the steam generators. Actual test have shown that loop T-Colds 
follow almost exactly the steam generator pressure with minimal time lag". 

NC T-Hots - Stable or Going Down 

When forced NC flow is lost, it takes a few minutes (5 - 10 minutes) for natural 
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NC T-Colds - At Saturation Temperature For S/G Pressure 

The following is an excerpt from the ERGs Generic Issues section concerning T-Colds: 
"The cold leg temperature readings can be used as additional verification that heat 
removal through the steam generators is occurring. The loop T-Cold readings in active 
loops are quite sensitive to changes in heat transfer rates from the reactor to the 
secondary sides of the steam generators. Actual test have shown that loop T-Colds 
follow almost exactly the steam generator pressure with minimal time lag". 



In another words, if T -Colds are not following steam generator pressure, it is likely heat 
removal from the S/Gs is not occurring. If this is the case, the core is not being 
adequately cooled. To facilitate determining whether NC T-Colds are at saturation 
temperature for S/G pressures, a graph is provided to correlate the two, with a band 
provided to allow for instrument inaccuracies. 

If natural circulation flow is not established, direction is given to increase dumping 
steam. Since this should lower steam pressure, which should lower NC T-Colds, which 
should increase the core delta-T and thus the density driving head, this should enhance 
natural circulation flow. 

In another words, if T -Colds are not following steam generator pressure, it is likely heat 
removal from the S/Gs is not occurring. If this is the case, the core is not being 
adequately cooled. To facilitate determining whether NC T-Colds are at saturation 
temperature for S/G pressures, a graph is provided to correlate the two, with a band 
provided to allow for instrument inaccuracies. 

If natural circulation flow is not established, direction is given to increase dumping 
steam. Since this should lower steam pressure, which should lower NC T-Colds, which 
should increase the core delta-T and thus the density driving head, this should enhance 
natural circulation flow. 
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MNS Exam Bank Question AP09003: 

AP09003 

1 Pt 

Answer 624 

Unit 1 has entered API09 (Natural Circulation). 
The following conditions are observed: 

1. NC subcooling > OaF 
2. NC System hot leg temperatures at saturation temperature for SG 

pressure 
3. NC System cold leg temperatures going up slowly 
4. NC System hot leg temperatures going down 
5. SG pressure stable 
6. NC System cold leg temperatures at saturation temperature for SG 

pressure 
7. NC System pressure stable 
8. Core exit TIC's stable 

Which one of the following sets of conditions all support natural circulation 
exists? 

A 1,3,4,5,7 

B 2,4,6,7,8 

C 1,4,5,6,8 

o 1,2,3,4,5 

C 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 65 B 

...,~.~-~~---~--~----~-~~ - ~-------~~--~~~-~-~ -~-~-~---------~--~---- ~ 
L_13_GEN_E_RIC_[_IAbi~~to_d_eterm_i_neo_per~b_il_ity _an_d1o_r a_vai_lab_ility_ofs_afe_ty_rel_ate_d e_qu_ipmen_t._(C_FR_: 4~~4_3 ,_5 1~4_5,12_) _ ~~_~~~_~~': 

Given the following conditions on Unit 1: 

• An inadvertent Main Steam Isolation resulted in a Reactor Trip. 
• FR-H.4 (Response to Loss of Normal Steam Release Capability) has been 

implemented due a Yellow Path on Heat Sink 
• The Main Steam Safety valves (MSSVs) have reduced S/G pressures to 

1200 PSIG 

1) What indications on MC-2 are required to be present to allow for S/G PORV 
operation? 

2) Based on current conditions, how many MSSVs should be open? 

A. 1) S/G PORV RESET lights - LIT ONLY 
2) 2 MSSVs on each S/G should be open 

B. 1) Main Steam Isolation RESET light - LIT, S/G PORV RESET lights - LIT 
2) 2 MSSVs on each S/G should be open 

C. 1) S/G PORV RESET lights - LIT ONLY 
2) 3 MSSVs on each S/G should be open 

D. 1) Main Steam Isolation RESET light - LIT, S/G PORV RESET lights - LIT 
2) 3 MSSVs on each S/G should be open 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 65 B 

~""I",,'''' Discussion 
jFor the S/G PORVst~ ope;~te automatic~lly or IIlanually using the Manu~i Load~rs on the Mai-n Control Board, the Main Steam I;~latio~ mustl 
,be reset and the S/G PORVs must be reset. , 

I i 
IMSSV Setpoints - 1170, 1190, 1205, 1220, 1225 (PSIG). Therefore 2 MSSVs should be open based on plant conditions. I 

I I 
jThe KIA is met because the applicant must determine what conditions must be met for the S/G PORVs to be available and must also determine 
jhOW many MSSV s should be operating based on plant conditions. I 

IThis KIA is comprehension level because the applicant must evaluate a given set of conditions, recall from memory the MSSV setpoints and the I 
,interlocks for S/G PORV operation, and 'I 

~sociate_ those pieces of information to obtain the correct an~(:r~. ~_ __ ___ __ __ __ __ __ __ __ __ __ _ ~ 

Answer A Discussion 
~rrect.~G PORVs l11u~~be ;eset b~t !v1SIIIl~~t be rese1.also. Numbe~-~fMSSvs-~pen i~~corre~t. ____ ~ __ ---=~ ___ ~~==~ 
Answer B Discussion 
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Answer C Discussion 
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Answer D Discussion 
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Question 65 References: 

From Lesson Plan OP-MC-STM-SM page 15: 

Objective #6 

Steam exits from SIG by a 34" main steam line. Steam lines exit 
Containment into the lower portions of the doghouses. 

• A and D in the exterior doghouse 
• Band C in the interior doghouse 

2.2 Main Steam line Drains 

2.2.1 Isolation valves (SM83, 89, 95 & 101) 

A 2 inch drain line taps off the bottom of each main steam line. Each drain line 
has an air operated isolation valve in it which is Normally Open and FAILS 
CLOSED on loss of instrument air pressure or upon loss of power to its Solenoid 
valve(s). 

2.2.2 Drain Valves (SM78, 84, 90 & 96) 

These drain valves are provided to automatically drain water from steam lines, to 
prevent water accumulation. Controls are located on MC-9. They are normally 
selected to auto to allow automatic modulation of drain valve. Operator may 
manually open drain valve by selecting "OPEN". A new procedure enclosure 
(SM Drain Valve Failure) is provided if automatic function is lost. The operator is 
directed to cycle the drain valves at different times based on different power 
levels. 

2.3 Power Operated Relief Valves (PORV's) 

The main steam lines rise to the upper portions of the doghouses where a six 
inch line taps off the top of each line for the PORV. 

Objective #9 

The PORV's assist the lowest setting safety valve during transients. The 
PORV lift setpoint is 1125 psig. This ensures the PORV is open prior to the 
first safety valve setpoint (1170 psig) being reached. They provide a 
margin for safety valve reseating. 
The PORV recloses at 1092 psig. This pressure is low enough to ensure 
the safety valves reseat. 
They also provide a means of removing heat from the NCS if the steam 
dumps or turbines are not available. 
The PORV's are air operated valves that FAIL CLOSED on loss of 
instrument air pressure (VI), loss of power to valve solenoid or receipt of a 
Main Steam line isolation signal. 
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has an air operated isolation valve in it which is Normally Open and FAILS 
CLOSED on loss of instrument air pressure or upon loss of power to its Solenoid 
valve(s). 

2.2.2 Drain Valves (SM78, 84, 90 & 96) 

These drain valves are provided to automatically drain water from steam lines, to 
prevent water accumulation. Controls are located on MC-9. They are normally 
selected to auto to allow automatic modulation of drain valve. Operator may 
manually open drain valve by selecting "OPEN". A new procedure enclosure 
(SM Drain Valve Failure) is provided if automatic function is lost. The operator is 
directed to cycle the drain valves at different times based on different power 
levels. 

2.3 Power Operated Relief Valves (PORV's) 

The main steam lines rise to the upper portions of the doghouses where a six 
inch line taps off the top of each line for the PORV. 

Objective #9 

The PORV's assist the lowest setting safety valve during transients. The 
PORV lift setpoint is 1125 psig. This ensures the PORV is open prior to the 
first safety valve setpoint (1170 psig) being reached. They provide a 
margin for safety valve reseating. 
The PORV recloses at 1092 psig. This pressure is low enough to ensure 
the safety valves reseat. 
They also provide a means of removing heat from the NCS if the steam 
dumps or turbines are not available. 
The PORV's are air operated valves that FAIL CLOSED on loss of 
instrument air pressure (VI), loss of power to valve solenoid or receipt of a 
Main Steam line isolation signal. 



2.3.1 PORV Controls 

• PORV Mode select switch (Auto or Manual) 
• Manual loader - 0 to 100% 

From Lesson Plan OP-MC-STM-SM page 17: 

Objective #9 

2.3.2 PORV's Modes of operation (Refer to STM-SM-2) 

Automatic 

The manual loader is normally in auto set at 100% open. Steam line 
pressure increases to open setting (1125 psig). Limit switch opens 3-way 
solenoid valve to admit VI to open the PORV. 

The VI pressure must pass through the manual loader. The setting of the 
manual loader (normally set at 100% open) determines how far the PORV 
will open when/if the setpoint is reached. 

When steam line pressure decreases to 1092 psig the 3-way solenoid valve 
repositions to vent the air pressure on the valve and blocks air pressure to 
the valve positioner. 

Manual 

Operator selects manual to admit VI to positioner. PORV will open to 
manual loader valve position. Prior to selecting manual, operator should 
close all PORV'S manual loaders to prevent inadvertent operation of steam 
line PORV'S. 

Local - Manual Operation 

This capability is provided for A & D Steam line PORV'S only. The control 
stations are located in the Exterior Doghouse near their respective PORV. 
The Operator must isolate VI supply from Control Room manual loader and 
open supply from local manual loader. Operator may now open/close 
PORV using the local manual loader (valves will no longer operate 
automatically in this mode). 

All the PORV's have a local valve operator extension attached to the valve 
actuator for true Manual operation. If the Local-Manual control station 
operation does not work, then the operator can manually operate the 
PORV. All S/G PORV manual operators are reverse acting (Clockwise to open), 
28 AND 2C S/G PORVs are the exceptions which operate per the normal 
convention (Counter-clockwise to open). 
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• Manual loader - 0 to 100% 
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From Lesson Plan OP-MC-STM-SM page 19: 
A placard at the valve has the following directions for manual operation: 

• Close the instrument air isolation valve 
• Open the instrument air vent valve. 
• Unscrew the clevis from the end of the manual override shaft. 
• Turn handwheel clockwise to expose the actuator shaft below manual override 

shaft 
• Attach the clevis by sliding it completely onto the actuator shaft. 
• Turn handwheel clockwise to open PORV 

For a design basis SGTR where cooldown must be performed locally using SG 
PORVs, the following times must be met. Note that these times DO NOT meet 
management expectations for a "normal" SGTR (where control room can control 
cooldown). The following times are based strictly on offsite dose calculation and may 

not prevent SG overfill. (SG overfill during a SGTR is not a license condition at McGuire.) 

a. Manual trip and SI within 20 minutes of SGTR. 

b. Ruptured S/G is isolated (CA and MSIV) within 15 minutes after trip. 

c. TO CA steam supply from ruptured SG is isolated locally within 45 
minutes after trip. 

d. Stuck open S/G PORV on ruptured S/G is locally isolated within 30 
minutes after ruptured S/G pressure goes below 1092 PSIG. 20 
minutes to dispatch operator, 10 to locally close PORV isolation valve 

(after dispatch) (note that valve may take a couple minutes to close). 

e. At least 2 intact S/G PORVs locally opened within 60 minutes of trip. 
This allows 45 minutes to dispatch operators and 15 minutes to perform 

local action to open SG PORV. After reaching valve, setting up 
equipment on valve to open it, it takes approximately 5 minute to wind it 
open. 

f. After reaching target temperature, Pzr PORV is opened with 10 minutes. 

PORV operation is blocked following a Main Steam Isolation Signal. To 
operate the PORVls following a MSI, the operator must "Reset" the Main 
Steam Isolation Signal, and then ffReser' the Main Steam PORV's. 

NOTE: The MSI caused by Hi-Hi Containment Pressure will not prevent 
resetting the MSI signal and does not have to be blocked or cleared. 

PORV capacity is ~1 0% of total steam flow (2.5% per S/G). 
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The discharge of the PORV's are provided with vent stacks so that exhaust is 
vented above the roof. 

From Lesson Plan OP-MC-STM-SM page 23: 

2.5 Main Steam Safety Valves (Located on 34" line) 

2.5.1 Five (5) safety valves per steam line provide overpressure protection. 

Operability of the safety valves ensures that main steam pressure is limited to 
within 110% of the design pressure of 1185 psig during the most severe 
anticipated system operational transient (Trip from 100% Rated Thermal Power 
(RTP) with loss of condenser heat sink). 

Objective #7 

Set points at different pressures to limit steam release transients. 

Only the number of valves required to control the pressure transient are 
open. If pressure can be controlled using only one or two safety valves, 
then why open more than that. This prevents aU valves from cycling 
around the same setpoint (chattering). 

Set points 1170, 1190, 1205, 1220 and 1225 psig. 

Safety valves design capacity is 108% steam flow (17.1 E6 Ibm/hr at 1292 psig). 

(100% RTP total steam flow is 15.14 E6Ibm/hr). 

Located inside of SM Doghouse and provided with discharge tailpieces and vent 
stacks so that exhaust is vented above the roof. 

2.6 Main Steam Isolation Valves (MSIV's) (SM1, 3, 5 & 7) 

2.6.1 Located in each 34" main steam line (in doghouses). 

Provided to isolate the S/G's in the event of a main steam line break, to 
limit the cooldown of NCS and to limit the peak containment pressure that 
would be achieved if the steam break is located inside containment. 

Description of Operation (Drawing 7.4 and 7.5) 

The normal flow direction is overseat. The valve has been designed to close against 
overseat (forward) or underseat flow (reverse flow) during a guillotine pipe rupture event 
and with line pressure. The valves are equipped with pneumatic actuators used to open 
the valve and with mechanical springs to close the valve. The valve is a balanced disk 
design with a main poppet and pilot poppet. The pilot poppet opens and closes to 
equalize the valve bonnet pressure with the flowing line pressure to significantly reduce 
the valve dP loads. Under reverse flow conditions the pilot poppet is designed to open 
once the differential pressure exceeds the full lift poppet pressure. (See PIP M-04-3928 
and PIP M-07-3148 in O.E. section for reverse flow concerns) The valve is normally 
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open with a safety function to close. The valve is designed to close within 8 seconds on 
the receipt of an actuation signal. 
open with a safety function to close. The valve is designed to close within 8 seconds on 
the receipt of an actuation signal. 
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Which ONE (1) of the following correctly describes the function of the Pressurizer 
Pressure Control Selector Switch? 

A. In the "1-3" Position , CHANNEL 1 inputs the master pressure controller and 
CHANNEL 3 actuates PORV 328 & 34A. 

8. In the "3-2" Position, CHANNEL 2 inputs the master pressure controller and 
CHANNEL 3 actuates PORV 328 & 368. 

C. In the "1-2" Position, CHANNEL 1 inputs the master pressure controller and 
CHANNEL 2 actuates PORV 328 & 34A. 

D. In the "1-4" Position, CHANNEL 1 inputs the master pressure controller and 
CHANNEL 4 actuates PORV 328 & 368. 
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Pressure Control Selector Switch? 

A. In the "1-3" Posttion , CHANNEL 1 inputs the master pressure controller and 
CHANNEL 3 actuates PORV 328 & 34A. 

8 . In the "3-2" Posttion , CHANNEL 2 inputs the master pressure controller and 
CHANNEL 3 actuates PORV 328 & 368. 

C. In the "1-2" Posttion , CHANNEL 1 inputs the master pressure controller and 
CHANNEL 2 actuates PORV 328 & 34A. 

D. In the "1-4" Posttion , CHANNEL 1 inputs the master pressure controller and 
CHANNEl4 actuates PORV 328 & 368. 

Wednesday, Oclober 14, 2009 Page 132 of 151 

D 
- , 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 66 D 

"".,' .. "" .. ". Discussion 
~-"~-'~""~'- '-'''''-''''-'''-''-''-''-'''-''-'''-''''-'-''-''--''--'--'', 

lIn the" 1-4" position, Channell inputs the Master Pressure Controller and Channel 4 actuates PORV 32B and 36B, I 
I 

~,r(jA is_matched_ since t,he applicant must haveknowledge of the fullction of the Pressurizer Pressure ~ontroI Selector Switch, ,~_,, __ j 
Answer A Discussion 
-,~-'" ,,-~-, -- ,,---~-, ~-,,~- --''----~-,,--,,--,~- ,-- ,--, ,--, '~-"~-'~-l 

j

'InCorrect There is NO "1-3" position for the Pressurizer Pressure Control Selector Switch. However, this answer is still plausible since there is a , 
," 1-3" position~or the J>ressurizer Level Control Selector Switch. The applicant c(mld confuse the tw(j: __ , ,~_. __ , __ ".~_,, __ .,~ 
Answer B Discussion 
rfucorr~ct Plau;ible because this is one of the positio~-s on til~ selector switch. Ho~ever, Chan~el 3 inputs th~ Mast~ Pre~sure C~ntroller and] 
;ChanI1~1 2 actuates P()IW 32B and }6B_' _._~ . ___ ,,~ __ ~_,,~ _____ , ,~ __ . __ , ~_. ,,_, ______ , ~_,, __ ,~ 
Answer C Discussion 

[fucorrect Plausible becau:;,e this is the n;~al position ~f the selector ~~itch ~nd Ch<l11nel 1 input~ the Master P;essu~e Contr~lleL Chan;~~ -I' 
jdoes ~ctuate t,he POl{V s. H(jwever, i! actuates 32Band 3(jB and not 34;\_, __ ,~_,, __ . __ ,,~_ ,, _____ .~_"" __ . __ , __ . 
Answer D Discussion 
[CORRECT-,-' ~"---.--,,,~.~,,.,- --"----,-,, ·-'----"-·,,----"--'--·--l 
---~----""--,,-~-~-,,--"'~-,--. --.,,-----,,-~~--~--~~~---.---,--.. ~-,,~--------,--~~---~--~.~ 

I-~'-- ~.---"--"~-"--"'~-'---'-,-"--"~----.. ~-.~-"--.---'~-.~- '~--
~Ob Leve

I
, , __ COQl'litiveLevel_LQuestionTYpe--+~ __ ~_. ~ __ ~Questi()n Source ______ ,_,, __ ! 

'L RO Memory I, BANK. From MNS Exam Bank Question PSIPE004 1 

, __ .. __ ,~_.", ____ ~ __ ,, ____ L __ , __ ,, __ . .L __ ,_~ _______ " ____ ~~~ __ ,, . __ ''' _____ ''' _______ ~ 

~ Developed 

~ OPT Approved 

OPS Approved 

NRC Approved 

~uestiOI'lBan~~# !KA",systelll IKA_nUn1ber~l 
: 1866 GEN2.1 .2,1.28 
l. __ ,, ___ ,,_~ __ ~ ____ ~: ___ '''~_'''' __ ,_.....: 

iKA~desc===,,=~='=~============="==~==1 IConduct of Operation sDK now ledge of the purpose and function of major system components and controls. (CFR: 41.7) I 
,---,,---_.------.-- ,,--,,~-----~-,-- .. ~- .. -- ------,--,-----,,---~---,,-- ---,,~ 

401-9 Comments: 401·9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 133 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 66 D 

"".,' .. "" .. ". Discussion 
~-"~-'~""~'- '-'''''-''''-'''-''-''-''-'''-''-'''-''''-'-''-''--''--'--'', 

lIn the" 1-4" position, Channell inputs the Master Pressure Controller and Channel 4 actuates PORV 32B and 36B, I 
I 

~,r(jA is_matched_ since t,he applicant must haveknowledge of the fullction of the Pressurizer Pressure ~ontroI Selector Switch, ,~_,, __ j 
Answer A Discussion 
-,~-'" ,,-~-, -- ,,---~-, ~-,,~- --''----~-,,--,,--,~- ,-- ,--, ,--, '~-"~-'~-l 

j

'InCorrect There is NO "1-3" position for the Pressurizer Pressure Control Selector Switch. However, this answer is still plausible since there is a , 
," 1-3" position~or the J>ressurizer Level Control Selector Switch. The applicant c(mld confuse the tw(j: __ , ,~_. __ , __ ".~_,, __ .,~ 
Answer B Discussion 
rfucorr~ct Plau;ible because this is one of the positio~-s on til~ selector switch. Ho~ever, Chan~el 3 inputs th~ Mast~ Pre~sure C~ntroller and] 
;ChanI1~1 2 actuates P()IW 32B and }6B_' _._~ . ___ ,,~ __ ~_,,~ _____ , ,~ __ . __ , ~_. ,,_, ______ , ~_,, __ ,~ 
Answer C Discussion 

[fucorrect Plausible becau:;,e this is the n;~al position ~f the selector ~~itch ~nd Ch<l11nel 1 input~ the Master P;essu~e Contr~lleL Chan;~~ -I' 
jdoes ~ctuate t,he POl{V s. H(jwever, i! actuates 32Band 3(jB and not 34;\_, __ ,~_,, __ . __ ,,~_ ,, _____ .~_"" __ . __ , __ . 
Answer D Discussion 
[CORRECT-,-' ~"---.--,,,~.~,,.,- --"----,-,, ·-'----"-·,,----"--'--·--l 
---~----""--,,-~-~-,,--"'~-,--. --.,,-----,,-~~--~--~~~---.---,--.. ~-,,~--------,--~~---~--~.~ 

I-~'-- ~.---"--"~-"--"'~-'---'-,-"--"~----.. ~-.~-"--.---'~-.~- '~--
~Ob Leve

I
, , __ COQl'litiveLevel_LQuestionTYpe--+~ __ ~_. ~ __ ~Questi()n Source ______ ,_,, __ ! 

'L RO Memory I, BANK. From MNS Exam Bank Question PSIPE004 1 

, __ .. __ ,~_.", ____ ~ __ ,, ____ L __ , __ ,, __ . .L __ ,_~ _______ " ____ ~~~ __ ,, . __ ''' _____ ''' _______ ~ 

~ Developed 

~ OPT Approved 

OPS Approved 

NRC Approved 

~uestiOI'lBan~~# !KA",systelll IKA_nUn1ber~l 
: 1866 GEN2.1 .2,1.28 
l. __ ,, ___ ,,_~ __ ~ ____ ~: ___ '''~_'''' __ ,_.....: 

iKA~desc===,,=~='=~============="==~==1 IConduct of Operation sDK now ledge of the purpose and function of major system components and controls. (CFR: 41.7) I 
,---,,---_.------.-- ,,--,,~-----~-,-- .. ~- .. -- ------,--,-----,,---~---,,-- ---,,~ 

401-9 Comments: 401·9 Comments RESPONSE 

Wednesday, October 14, 2009 Page 133 of 151 



Question 66 References: 

From Lesson Plan OP-MC-PS-IPE Figure 7.1 (Simplified Pressurizer Pressure Control) 
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MNS Exam Bank Question PSIPE004: 

PSIPE004 

1 Pt 

Answer 549 

Which ONE (1) of the following best describes the arrangement of the 
Pressurizer Pressure Control Selector Switch? 

A. In the "1-3" Position, CHANNEL 1 inputs the master pressure controller 
and CHANNEL 3 actuates PORV 328 & 34A. 

8. In the "3-2" Position, CHANNEL 2 inputs the master pressure controller 
and CHANNEL 3 actuates PORV 328 & 368. 

C. In the "1-2" Position, CHANNEL 1 inputs the master pressure controller 
and CHANNEL 2 actuates PORV 328 & 34A. 

D. In the "1-4" Position, CHANNEL 1 inputs the master pressure controller 
and CHANNEL 4 actuates PORV 328 & 368. 

o 
PS-IPE, Attachment 7.1 
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Given the following conditions on Unit 1 : 

• The unit was operating at 100% RTP 
• A spurious Safety Injection signal occurs on both trains 

Which ONE (1) of the following describes the MINIMUM requirements to regain 
control of ESF equipment and stop one of the RN pumps during the recovery from the 
spurious SI? 

A. Reset Sequencer ONLY. 

B. Depress the Safety Injection RESET pushbuttons ONLY. 

C. Depress the Safety Injection RESET pushbuttons AND depress the Diesel 
Generator Sequencer RESET pushbuttons. 

D. Depress the Safety Injection RESET pushbuttons AND momentarily place the 
Reactor Trip Breaker control switches to CLOSE. 
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Discussion 

I

To r~gain ~~ntrol;f Saf~guards equipment ~aftera~ Safety Inje~tion~ignal: the S~fetyinjection RESET pushbutton~ mu~tbed~pres~~if the .. -­
equipment is operated by the Sequencer, the Sequencer RESET pushbuttons must also be depressed, 

[ThiS KA is matched because the applicant must know the location of the RESET pushbuttons and consequences of operating those controls, 

buestion is comprehensive because the candidate must explain how to perform the described actions, this is testing on the application level. In , 
[this question, the candidate must evaluate a given plant scenario, recall system knowledge and apply thllt knowledge to this scenario: ___ .~ 

Answer A Discussion 
Il~correci, Plau;ible b~~ausethis is~ne of the ~ctio;;that ~ust b~ perf~rmed·and it-the equip~ent is not operated byt~~equenc~r, th~Di~;!~l 
!Qenerator Sequencer RESE.T pushbuttons do not have to be reset_, _ ... __ . __ . __ .. ~_ .. __ ._ .. __ . _ ... ____ .. _._ 
Answer B Discussion 
r~~0l1'ect. Plausible becaus~·theactuati~g signal ~u;t b~ ~lea1' ~d SI ;eset, Howe~er, th~ S~quencer mu~t also be res~t,_==-~-=-_J 
Answer C Discussion 

:COllliECT==-===,=~========·=======-~i Answer D Discussion 
~ .. - ... ~.~. ~ .. --.. ~ .. -.-.~.~-.~ .. ~-~ .. -. - ... - .. ~--.~ .. -~.-.-.. - I 
IIncorrect. Plausible because the actuating signal must be clear and SI must be reset. Closing the reactor trip breakers is not required to stop an ' 
~pump but is requin:d to regaing control of other equipme~ __ .. ____ . __ . __ .~_ .. __ . __ ... _. __ ... _~ ____ .. ..-J 
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OPT Approved 

~ OPS Approved 

D NRC Approved 

Wednesday, October 14,2009 

1~,:~O~:·~;.~~:C7.:ri ObJ"''''' 7 p,g, 27 _. i Istudent Referenc .. Prov..... -l 
I II ! 
I , ' 
l .. ~ ... _ .. _ .. _ .. ~ .. _ .. _ .. ~._ ... ..J L._ .. _.~~._. _ .. _._. 

Page 135 of 151 

FOR REVIEW ONLY - DO NOT DISTRIBUTE c 2009 RO NRC Retake Examination QUESTION 67 

.......... ,.-.. , Discussion 

I

To r~gain ~~ntrol;f Saf~guards equipment ~aftera~ Safety Inje~tion~ignal: the S~fetyinjection RESET pushbutton~ mu~tbed~pres~~if the .. -­
equipment is operated by the Sequencer, the Sequencer RESET pushbuttons must also be depressed, 

[ThiS KA is matched because the applicant must know the location of the RESET pushbuttons and consequences of operating those controls, 

buestion is comprehensive because the candidate must explain how to perform the described actions, this is testing on the application level. In , 
[this question, the candidate must evaluate a given plant scenario, recall system knowledge and apply thllt knowledge to this scenario: ___ ~~ 

Answer A Discussion 
Il~correci, Plau;ible b~~ausethis is~ne of the ~ctio;;that ~ust b~ perf~rmed~and it-the equip~ent is not operated byt~~equenc~r, th~Di~;!~l 
!Qenerator Sequencer RESE~T pushbuttons do not have to be reset_, _ ... __ ~ __ . __ .. ~_ .. __ ._ .. __ . _ ... ____ ~~_._ 
Answer B Discussion 
r~~0l1'ect. Plausible becaus~'theactuati~g signal ~u;t b~ ~lea1' ~d SI ;eset, Howe~er, th~ S~quencer mu~t also be res~t,_==-~--=--_J 
Answer C Discussion 

:COllliECT==-===-=~=-=======~=======-~i Answer D Discussion 
~~~-... ~.~. ~ .. --.. ~.~-.-.~.~-.~ .. ~-~ .. -. - ... - .. ~--.~.~.-~~-.-.~- '1 
IIncorrect. Plausible because the actuating signal must be clear and SI must be reset. Closing the reactor trip breakers is not required to stop an ' 
~pump but is requin:d to regaing control of other equipme~ __ .. ____ . __ . __ .~_ .. __ ' __ .. '_' ~_ .. ~_~ ____ .. -.-J 

Developed 

OPT Approved 

~ OPS Approved 

D NRC Approved 

Wednesday, October 14,2009 

1:::O~:7,;Z~;;~:;B ("l,"i" 7 p,g, 27 .. liS'"".' References Pro."';' . -l 
I II ! 
I , ' 
l .. ~ ... _ .. _ .. _ .. ~ .. _ .. _ .. ~._ ... --.J L._ .. _.~~._. _ .. _._. 

Page 135 of 151 



Question 67 References: 

From Lesson Plan OP-MC-OG-EQB page 27: 

To recover control after a Safety Injection actuation 
1. The actuating signal must be no longer present 
2. Reset SI using pushbuttons on MeS. 
3. Reset Diesel Generator Sequencer using MCB or local reset pushbutton. 
4. If the Diesel Generator Load Sequencer RESET Push buttons are 

depressed while the Accelerated Sequence is in progress, the time that 
it takes for the Accelerated and Committed Sequences to complete will 
be increased. This is because depressing the RESET Pushbuttons 
places the Safety Injection Sequence back to its ground state. If the 
Safety Injection RESET Pushbuttons on the Main Control Board have 
not been RESET, then the Safety Injection Signal is stiff present This 
signal will again actuate the Safety Injection Sequence and start the 
process over again. 

NOTE 1 Since normal power is available to the 4160V bus during an SI only 
event, a check for 4160V bus frequency is unnecessary. Prior to and 
during the accelerated sequence, if 4160V bus voltage drops below the 
92.5% setpoint, the accelerated sequence is halted and remains halted 
until bus voltage is again above the setpoint. 

NOTE 2 The committed sequence looks at neither voltage nor frequency. When 
the time delay relay associated with a given load group's sequence 
timer has timed out, the committed sequence applies that load group 
regardless of voltage or frequency. 

3.5 Safety Injection Actuation during a Blackout 

Initial conditions - Blackout has occurred with subsequent load sequencing in progress 
or the sequence is complete and the diesel generator loaded with blackout loads. 

I Objective # 7 I 
1. The 4160V is cleared of all non-Slloads, Sllogic actuated. 
2. SI loads previously running continue to operate. 
3. Sequence timers for load groups 3 and 4 (NO & NS) are now in the 

circuit with the other committed sequence timers. 
4. If the blackout signal has not been reset, SI loads (groups 1-10) are 

sequenced on through the accelerated sequence at 2 second intervals, 
provided bus voltage remains >92.5% and frequency remains >97%. 
If the blackout signal has been reset, bus frequency is no longer a 
permissive for loading. Loads would be sequenced on as if there were a 
Safety Injection signal, with no blackout. 
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MNS Exam Bank Question ECCISEN07: 

ECCISENO? 

1 Pt 

Answer 602 

Unit 1 is operating at 100% power when a spurious safety injection occurred 
on both safeguards trains. 

What are the minimum steps required to regain control and stop one of the 
RN pumps during recovery from the spurious safety injection? 

A. Reset the safety injection signal 

B. Reset the safety injection signal and close the reactor trip breakers. 

C. Reset the safety injection signal and reset the diesel generator 
sequencer 

D. Clear the safety injection signal and reset safety injection 

Answer: C 

KA: SYS 013 KS.02 (2.9/3.3) 
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2009 RO NRC Retake Examination QUESTION 68 A 

numl:l~_~ 
~~,----~~~"~---t----= 

2~ 1.31 I 
,-,-~~~~»~~~~~~---~~~-~~~,-,,~--~,,~---~---~~-~ ---~ ---~-~- --~-~------, 

c--''''~--- --- ---~--~ ~~-~~-~~---~~---~~---~-~----- ---~---------- --~----~~-~~--~~~ 
! ofOperations[JAbility to locate control room switches, controls, and indications, and to determine that they correctly reflect the I 
:cIt:sil"t:~E~~~~_~:_±!JO~LI2-_~ ______________ ~ ____ ~ ________ ~ __ ~_~ _______ ~ 

Given the following conditions on Unit 2: 

• An NC system cooldown and depressurization is in progress in preparation for 
refueling. 

• Annunciator 2AD-6 A12 (PORV LO PRESS MODE NOT SELECTED) alanns 

Which ONE (1) of the following could have caused this alann? 

A. - NC system temperature less than 320°F 
- 2NC34A OR 2NC32B PORV OVERPRESS PROTECTION SELECT 

switches in "NORM" 

B. - NC system pressure less than 380 PSIG 
- 2NC34A OR 2NC32B PORV OVERPRESS PROTECTION SELECT 

switches in "NORM" 

C. - NC system temperature less than 320°F 
- 2NC34A OR 2NC36B PORV OVERPRESS PROTECTION SELECT 

switches in "NORM" 

D. - NC system pressure less than 380 PSIG 
- 2NC34A OR 2NC36B PORV OVERPRESS PROTECTION SELECT 

switches in "NORM" 
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C. - NC system temperature less than 320°F 
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General Discussion 
~~~ciato;-lAD':67A12, PORV LO PRESS MODE NOT SELECTED wi~arm ifNC system WR temperature ~ les;than 320°F with -
jEITHER PORV Overpressure Protection Select switch (NC34A or NC32B) not selected to "Low Press" (i.e. in "NORM"). 

jThis KA is matched because the applicant must evaluate an alarm that is received and evaluate what could have caused this alarm. Evaluating 
what could have caused this alarm constitues a determination of whether plant components (i.e. the PORV Overpressure Protection Select 
Iswitches) are correctly aligned for current plant conditions. 

. I 
!This question is analysis level as the applicant must analyze the alarm and associate two separate pieces of information with that alarm (i.e. NC I 

jSystefIl_TemEerature and w~ich PORVs_are operated b~ LT()I1 __________ .. _____ . __ .~ __ ~ __ ~_ . ____ . __ . __ ~I 

Answer A Discussion 
-- -- -- --- --- ---- -- ---- -- - --- --- --- ---------- ------- ---- ---- -, 
ICORRECT. I 
L. ______ .. ___ . _______ . ___ . _____________ . ________________ . ______ . ___ .. _. __ , 

Answer B Discussion 
!Incorrect. Plausible because 380 PSIG is the new PORV lift setpoint when the PORV Overpressure Protection Select switches are selected to 
I"Low Press". The PORVs listed are correct. 
~-,---,-------~--.------~---.---,,--- --_._- ... _-.--_._-----.-- .--._----- ------- -----------.-

Answer C Discussion 

IInco~ct. Pla~siblebecause the NC temp~ratur~is corr~ct. Either ~ftwo PORVs;ele~ted to ;'NORM--;;-~illc-~~se th~~I~ h~wev~~~NC26B ~i 
[rlo~ one of the i'0RVsused for LTOP..: ______ .. ________ . _____ .. ________ ". ____ . ___ . ____________ . __ J 
Answer D Discussion 
rr;correct. Plau~ible b~cause 380 PSIG is the new PORV ~etpoi~t wh;~ the PORV Overpressu;e Pr;tecti;n Select switche~~l;~ted t;-;;L~;--l 
fl_ress". E~her of two F'()RV,select switches!o "NORM"wili cause a1<mn' However,}Nc:36B is notone o!them.' __ .~_. _______ J 
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~ OPS Approved 

NRC Approved 
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Question 68 References: 

From OP/1/A16100/10 G page 15: 

AIlIlWlciater R..sponst' For PaullAD-6 

N~: PORV LO PRESS ~IODE 
~OT SELECTED 

OPfl/Ai6100/010 G 
Page 15 of85 

Wmdow: Al2 

SHpOiat: NC tem.pentu:re less than 3200f and "LOW PRESS" :SOT sel«ted on 
"PORV OvC'tp£ess Protection Select INC34A (INC32B)", 

OrigiD: PORV Inst Relay GA 

Probable CaDs.: • NC ttmperature less than 3200f and "NORM" sd«ted 
• Possible relay or circuit problem 

Automatic Action: None 

ImmHiac. Action: Ensure "LOW PRESS" selected for the following: 

• "PORV Overpress Protection Select INC34A~ 
• "PORV O\,Tttpre5S Prot~ction Select INC32B" 

Supplt'mentary Action: None 

R..ft'rt'nces: MCEE-150-00.03-01 
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From Lesson Plan OP-MC-PS-NC page 35: 

There are four Pzr pressure channels which have meter indication on 1(2)MClO. These channels 

provide 2 out of 4 logic for the high pressure (2385 psig) and low pressure (1945 psig) reactor trips. 

These channels provide the 2 out of 4 logic for the low pressure Safety Injection (1845 psig). Channels 

1,2 and 3 provide the 2 out of 3 logic for Pll (1955 psig). One of the channels can be selected for 

recording. Channels 1 or 3 can be selected for Pzr Pressure Control. 

The Pressurizer Pressure Control and Level Control are covered in more detail in lesson plans OP-MC-PS­

IPE and OP-MC-PS-ILE. 

2.7 Pressurizer Power Operated Relief Valves 

Objective # 13 

Each unit has three pressurizer power operated relief valves (PORVs): NC32B, 34A and 36B. The 

purpose of these valves is to limit pressure for large power mismatches, prevent high pressure reactor 

trip and minimize undesirable opening of code safety valves. Each PORV has its own block valve which 

can be operated from the main control board section 1(2)MClO. Each PORV block valve is equipped 

with a 3-position control switch: "Override - CLSD - OPEN". The block valves switches are interlocked 

such that only the first valve placed in the "CLSD" position will close. In order to close the other block 

valves, their switches must be place in the "Overridelll position. 

Objective # 14 

In automatic, the pressurizer PORVs are controlled by the pressure master. The pressure master has 

compensating circuitry which can compensate for rapid pressure increases or longer intervals where 

pressure remains above or below setpoint for longer periods oftime. This compensating ability can 

modify the PORV lift setpoint however, 2335 psig is the generally accepted lift setpoint for the PORVs. 

These valves are pneumatically operated and receive their normal motive force from the Instrument Air 

System. A backup source comes from A and B Cold Leg Accumulators (CLA) in the form of N2 gas 

through NI430A or NI431B respectively. These valves can be manually opened by their control switches 

on main control board section 1(2)MCll orthey will be automatically opened when "low temperature 

overpressure protection" (LTOP) is in effect. L TOP provides a 380 psig lift setpoint to NC34A and NC32B 

when NCS temperature is less than 320()F and fflow press" is selected on the key SWitch. The NC NR 

pressure transmitters must also be manually placed in service when NC pressure is less than 600 psig for 

this protection circuit to be operational. NC32B and NC36B are supplied from CLA "B" via NI431B and 

NC34A is supplied from CLA "A" via N1430A. Annunciator alarms on 1(2)AD6 alert the operator that the 

N2 from the CLA to NC32B and 34A has been enabled. During normal operation the N2 backup from the 

CLA is not normally selected. The CLAs have a minimum pressure required by Tech Specs therefore 

possible leakage or operation of the PORVs could allow the N2 pressure to fall below the Tech Spec 

requirement. Thus the N2 is only enabled when the operating mode does not have a CLA Tech Spec 

pressure requirement. 
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IPE and OP-MC-PS-ILE. 

2.7 Pressurizer Power Operated Relief Valves 

Objective # 13 

Each unit has three pressurizer power operated relief valves (PORVs): NC32B, 34A and 36B. The 

purpose of these valves is to limit pressure for large power mismatches, prevent high pressure reactor 

trip and minimize undesirable opening of code safety valves. Each PORV has its own block valve which 

can be operated from the main control board section 1(2)MClO. Each PORV block valve is equipped 

with a 3-position control switch: "Override - CLSD - OPEN". The block valves switches are interlocked 

such that only the first valve placed in the "CLSD" position will close. In order to close the other block 

valves, their switches must be place in the "Overridelll position. 

Objective # 14 

In automatic, the pressurizer PORVs are controlled by the pressure master. The pressure master has 

compensating circuitry which can compensate for rapid pressure increases or longer intervals where 

pressure remains above or below setpoint for longer periods oftime. This compensating ability can 

modify the PORV lift setpoint however, 2335 psig is the generally accepted lift setpoint for the PORVs. 

These valves are pneumatically operated and receive their normal motive force from the Instrument Air 

System. A backup source comes from A and B Cold Leg Accumulators (CLA) in the form of N2 gas 

through NI430A or NI431B respectively. These valves can be manually opened by their control switches 

on main control board section 1(2)MCll orthey will be automatically opened when "low temperature 

overpressure protection" (LTOP) is in effect. L TOP provides a 380 psig lift setpoint to NC34A and NC32B 

when NCS temperature is less than 320()F and fflow press" is selected on the key SWitch. The NC NR 

pressure transmitters must also be manually placed in service when NC pressure is less than 600 psig for 

this protection circuit to be operational. NC32B and NC36B are supplied from CLA "B" via NI431B and 

NC34A is supplied from CLA "A" via N1430A. Annunciator alarms on 1(2)AD6 alert the operator that the 

N2 from the CLA to NC32B and 34A has been enabled. During normal operation the N2 backup from the 

CLA is not normally selected. The CLAs have a minimum pressure required by Tech Specs therefore 

possible leakage or operation of the PORVs could allow the N2 pressure to fall below the Tech Spec 

requirement. Thus the N2 is only enabled when the operating mode does not have a CLA Tech Spec 

pressure requirement. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 69 

Given the following plant conditions: 

• Unit 1 is in MODE 3 
• The OATC has just denied a request from maintenance to close 1ND-15B 

(Train B NO TO HOT LEG ISOL) for valve stroke time testing. 

Which ONE (1) of the following describes the reason for the OATC's decision? 

A. 1 ND-15B is interlocked with 1 ND-58A (TRAIN A NO TO NV & NI) and this will 
defeat the interlock and prevent 1 ND-58A from opening. 

B. Although this would be permitted in MODE 3, closing 1 ND-15B would cause 
one NO train to become INOPERABLE and is prohibited in MODE 4. 

C. 1 ND-15B is interlocked with 1 NI-136B (B NI PUMP SUCTION FROM NO) and 
will defeat the interlock and prevent 1ND-58A (TRAIN A NO TO NV & NI) from 
opening. 

D. This action would isolate the cross tie between the NO trains which ensures 
one NO pump can inject into all four NC loops. Closing it in MODE 3 would 
make both trains of NO INOPERABLE. 
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Discussion 
iThese ~otoroperated valv~s ar~ contr~iled fr~m the ND;ectio~ oH,'iC11in the Contr~l Roo~ by open;closepushbutto~;nese "fail as~: 
irvalves provide cross tie isolations for the ND Trains. These valves have no auto open/close control features. These valves are opened in standby j 

jreadiness, but closed in cold leg recirc. 
:On an ECCS actuation, the ND System must be capable of providing flow to all four NCS loops ( even with single failure). By having ND-15B 
land ND-30A open, either ND pump is capable of supplying all four NCS loops. Therefore, closing either ND-15B or ND-30A in Mode 1,2, or 
;3 will make both ND trains inoperable. An alarm is actuated on the BOP panel whenever either of these valves reaches the "closed" position. 

[
IKA is matched because know the operability requirements for a proposed maintenance activity on a given component. Specifically, why the 
component cannot even be repositioned. 

[Question is comprehensive because the candidate must evaluate a given plant condition and mode and then evaluate the effect of a give 

r;~~~~;~~~ ~:t~~~~~n on sys~em operabili~~hiS requires not only the recall of system knowledge but application of that k~OWledge to_~~ 

Answer A Discussion 
IPI~usibl~ IND~58A isinterl~ckedwith other "13" train valves .. There ~e m~y interlock; asso~iatedwith the train rclated electric valve-;---1 
~sociated with the ND system and would not_be unreasonable toconfuse this valve in that scheme ... __ ._ . __ . __ ... _ ... ___ . __ ._ .J 
Answer B Discussion 
~.--. --. --.. _-_ .. __ ... __ ._-_ ... __ ... -----_.--... --.--.. --. --.--.. -- .. ---.--.------~--.--.. - ..• 

I
Plausible: Because it is a "B" train valve it would be reasonable for a candidate to believe that it would only affect the "B" train ofND i 
__ .. __ .. __ ... __ . _____ ,, ___ ... __ ... __ .. __ ,,~ _____ . __ ... _ ... __ ... __ . __ .. _ .. __ . _____ . __ .. _. _____ --.J 

Answer C Discussion ---.. ~ .. - .. - .. -.-.-.. -----.. ~---.. -.-... -.-... --.. ---.·_··_····_·_·1 
IPlausible. There are many interlocks associated with the train related electric valves associated with the ND system and would not be . 
~reasonable to confuse thisvalvein tha~ sche~ __ .. ___ .. __ ... __ . __ .. __ .. __ .. __ ._ ... _ ... __ . __ . __ .. __ ... __ .. __ J 
Answer D Discussion 
Correct 
- .. -.--.-.. ~~.- .. -~ - .. -.---.-... _ .... _.-._._ .. -._ .. --._._--.. _.-J. 
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~ Developed 
[.- ._ .... _ ... - .. - .. - .. - .. - ... -- ~-.-.-.. -.-.. -.---' 
~velopment.ReferencEls_ .-.. __ ... __ .. _J Student References Provide~._ --1 

~ OPT Approved 

~ OPS Approved 
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NRC Approved i_ .. ___ ._ .. __ .. _ .. _._ ._.~ .. _II_ .. ___ .. _ .. _ .. _.~_J 
ruQtiOneank # IKA_s)'Stem· iKA.)lUmber u ___ ~ 
_. __ .~9IGEN2~~~2.21 ... _ .. _ .. _.1 

f\_desc=~==========-=_===== _ _====·=1 ;Equipment Control r J Knowledge of pre- and post·maintenance operability requirements. (CFR: 41.10 1 43.2) ..J 
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401-9 Comments: 401-9 Comments RESPONSE 
Remove double period from "A" and "C" 
Distracter analysis: "D" what does "the exposure will be greater if you 
wear the respirator" have to do with this Q? 
"B" and "D": remove "to provide ... " as this is teaching. Plus it is 
additional information that is not needed. 
RF A 10109/09 
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Current Question has no double periods. Dist D analysis 
comment removed. Removed everything after "to provide ... " in 
distracters B & D. Answers were reordered to rebalance 
question and "D" is now the correct answer 
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ES-401 Sample Written Examination 
Question Worksheet 

Question 69 References: 

8 

9 

10 

11 

OBJECTIVES 

OBJECTIVE 

Explain the operation and flowpaths for normal cooldoWll, 
emergency injection and recirculation phases for the ND System. 

PSNDOO8 

Given a Limit and Precaution associated with the ND System, 
discuss its basis and when it applies. 

PSNDOO9 

Concerning APllor 2/A/55001l9; Loss ofND or ND System 
Leakage, explain the purpose of the AP 

PSNDOIO 

Concerning the Technical Specifications related to the ND System: 

• 

• 

• 

• 

• 

Given the LCO title, state the LCO including the 
composition of an RHR loop listed in the LCO section of 
Bases (including any COLR values) and applicability. 

For any LCO's that have action required within one hour, 
state the action. 

Given a set of parameter values or system conditions, 
determine if any Tech Spec LCO's is (are) not met and any 
action(s) required within one hour. 

Given a set of parameter values or system conditions and the 
appropriate Tech Spec, determine required action(s). 

Discuss the bases for a given Tech. Spec. LCO or Safety 
Limit. 

* SRO ONLY 
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ES-401 

From OP-MC-PS-ND Pg 39 

Sample Written Examination 
Question Worksheet 

Form ES-401-5 

• Maintain a minimum ND HX outlet temperature of greater than or equal to 65°F until 
after the Reactor Vessel Head is unbolted. 

Basis: Value was reduced to 6SoF from 80°F as a result of SER90-17" RCS 
temperature below analyzed value. The temperature limits thermal stress on 
the reactor vessel head bolts. 

• If the lA(1B) ND AHU does not start when their associated pump starts, inform the 
WCC SRO. 

Basis: SLC16.9.16 addresses temperature limitations on the ND pump room 
and the required actions. 

• Closing IND-30A (Train A ND to hot leg Isol) or IND-15B (Train B ND to hot leg 
Isol ) in Modes 1,2, or 3 make both trains of NO inoperable. 

Basis: Either Train of ND must be capable of discharging to all four NeS 
loops. In order for this to be possible, both ND30A and ND-l5B must be 
open. 

• During Mid Loop operation ( Less than or equal to 15" NC System level ), total ND 
Flow is limited to less than or equal to 3000 gpm. ( Commitment to INPO observation 
of Jan 1992 ). 

Basis: This flow limit is to ensure that the ND pump suction does not 
experience vortexing ( air being drawn into the pump suction ). 

• When NC System level is below the Reactor Vessel flange, careful consideration 
must be given to any activity which could adversely affect ND System operation. 
Evaluate activities for potential impact on: 

• ND System ( pumps, valves, instrumentation, support systems, power 
supplies). 

• Makeup paths to NC System 

• Potential NC inventory loss ( breaches to system, NV System alignment 
changes, chemistry sampling, filling and draining activities ). 

• Operation parameters (ND flow and temperature, NC System level ). 

Basis: Heightened awareness must be exercised during outage situations. ND 
could be adversely affected by any of the listed activities, possibly reSUlting in 
a loss or reduction of ND capabilities. 

• Maintain KC flow to the ND HX(s) greater than 2000 GPM anytime NC System 
temperature is greater than or equal to 200°F. 

Basis: This will ensure that the KC liquid inside or leaving the ND heat 
exchanger will not be steam/vapor which can produce water hammer in the 
lines. McGuire has had problems with this in the past. 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 70 B 

. - 2~;j5~-'1 
,..~~o.·, ••. ~~d".~~~~M.~~'O ••.• ~ ••• ~-.• ~-... -~-.•. --.. - .• --..... - •• --•. ----•. --•• --•.• 1 

:,_~ ___ ,~ ________________ ~ ___ .~ __ ~_ ... _ ... _ .. ~_ .. _____ ~~ ______ ... _. __ ~_. ___ ~ i 

~i~.c::on~b~d~~ic~~ci~l1~o~~ra~(~~~.~1?~2~3_) _ ... _ .. _~_l 

Given the following conditions on Unit 1: 

• NC system temperature is 85°F 
• All Reactor Vessel head bolts are fully tensioned 
• Reactor Vessel head disassembly is in progress in preparation for Refueling 

Which ONE (1) of the following describes the current plant MODE and the Reactivity 
Condition requirements which apply (if any) per Technical Specifications? 

A. MODE 5, Keff must be less than 0.95 

B. MODE 5, Keff must be less than 0.99 

C. MODE 6, Keff must be less than 0.95 

D. MODE 6, no Reactivity Condition requirements 
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2009 RO NRC Retake Examination QUESTION 70 B 

~~-----c-"~~-- ~-~~--~~~-~-~~ ~~~- ~~--

~ 2~;j5~--1 
"'_~O~_"'~~~~~~~~~Me~~.o _,,~" ~.~.~~~---~,,~--~~~--~~-~ -~-~"~~-~~~--~--~-_~~ ____ ~~~~I 

.. ~_~~~ __ ~~~~ __ ~ ~ ___ ~~ ___ ~~~_~ .~_ ~ __ ~~~_~~~ __ ~ __ ,,~_~_~~~_~~ ___ ,, __ ~ ____ ~._~ i 

Control LlAbility to detennine Technical Specification Mode of Operation. (CFR: 41.7/41.10/432/45.13) l 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 70 B 

.... ,. .. , ... Discussion 
~ -- -~".... . .. --... --.. -.. - ... --~~.~.--'--'-.-.... ~.~.-- .. ~.~ '-1 
MODE 5 is defined as <200°F with Keff <.99 and all reactor vessel head closure bolts fully tensioned. MODE 6 is defined as <200°F with at , 
[least one reactor vessel head closure bolt not fully tensioned. There are no reactivity condition requirements defined for MODE 6 in the MODE i· 

[table in Tech Specs. However, the COLR requires that the reactivity condition requirement for MODE 6 is <0.95. I 

IThis KA is met because the applicant must evaluate a given set of conditions and determine the plant MODE and additional conditions which 
japply to that MODE. 

I 

1 

IThis is an analysis level question because the applicant must associate three pieces of information to determine the correct answer. The candidate I: 
must recall from memory the general requirements for MODE 5 & 6 from the table in Tech Specs. The applicant must then determine from the 

I
'given information that all reactor vessel head bolts are fully tensioned applying a note in the TS Table to differentiate between MODE 5 and i 
MODE 6. Theapplicantmust then recall the reactivity condition which applies to that MODE~._ ... _~.". __ .. __ .. __ .". __ ".~_._ 

Answer A Discussion 
~.~ ... ~ ... ~ .. ~""~ .. --.. ~ .. ~.-.- ... ~.-.~ ... - .. - ... --"-,, .. -I 

IIncorre~t. This is the correct MODE. However, the required Keff is <0.99. Less than 0.95 is plausible as this is the required reactivity condition 
'for MODE 6 described in the COLR. i 1'::'::". .. __ .. " __ .. __ .~~_ .. __ .. __ ,,~_,, __ . __ ... ____ .. __ ." __ ' . __ .. __ .. __ ... __ ". __ .~~ J 
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2009 RO NRC Retake Examination QUESTION 70 B 
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Question 70 References: 

From the Core Operating Limits Report (COLR): 

McCuin 1 Cycle 20 Core OperatiaJ Liaib Report 

2.0 Opentiag Limits 

MCEJ..()400..207 
Page 9 of 12 

Revision 1 

The cyde-speciftC parameter limits for the specifications listed in section ).0 are 
presented in the following subsections.. These limits have been developed using NRC 
approved methodologies specified. in Section 1.1. 

2.1 Requinmeats fQr Operational Mode 6 

The following condition is required for operational mode 6. 

1.1.1 The Reactivity Condition requirement for operational mode 6 is tbat ke« must be 
less than, or equal to 0.95. 

2.2 RaldOrCore Said)' Umitl (I'S 2.1.1) 

2.2.1 The Reactor Core Safety Limits are shown in Figure I. 

2.3 Sbutdown Ma~in - 8DM (TS3.1.t, TS 3.1.4, TS 3.1.5, TS 3.1.6 and TS 3.1.8) 

2.3.1 For TS 3.1.1, SDM shaU be ~ 1.3% .MUK in mode 2 with k--eff < 1.0 and in 
modes 3 and 4. . 

2.3.2 For TS 3.1.1. SDM shall be ~ I.O~ .c\KJK in mode 5. 

2.3.3 For 1'83.1.4. SOM shall be ~ 1.3% AKIK. in modes t and 2. 

2.3.4 For is 3.1.5. SOM shall be ~ J .3% AKIK in mode I and mode 2 with any control 
bank not fully inserted. 

2.3.5 For TS 3.1.6, SOM shall be ~ 1.3% AKIK in mode I and mode 2 with K..eff=: 1.0. 

1.3..6 For TS 3.1.8, SDM shall be ~ 1.3% &KIK in mode 2 during PhysiCS Testing. 
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From Technical Specifications Section 1.1 Definitions: 

MODE TITLE 

I Power Operation 

2 Startup 

3 Hot Standby 

4 Hot Shutdown(b) 

5 Cold Shutdown(b) 

6 Refueling(C) 

(a) Excluding decay heat 

Table 1.1-1 (page 1 of 1) 
MODES 

REACTIVITY 
CONDITION 

% RATED 
THERMAL 

(keft) POWER(a) 

20.99 >5 

20.99 2.5 

< 099 NA 

< 0.99 NA 

< 0.99 NA 

I NA NA 

(b) All reactor vessel head closure bolts fuHy tensioned 

AVERAGE 
REACTOR COOLANT 

TEMPERATURE 
(OF) 

NA 

NA 

2350 

350 > T avg > 200 

2.200 

NA 

(c) One or more reactor vessel head closure bolts less than fully tensioned. 

McGuire Units 1 and 2 1.1-7 Amendment Nos. 1941175 

From Technical Specifications Section 1.1 Definitions: 

MODE TITLE 

I Power Operation 
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3 Hot Standby 

4 Hot Shutdown(b) 
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(a) Excluding decay heat 

Table 1.1-1 (page 1 of 1) 
MODES 

REACTIVITY 
CONDITION 

% RATED 
THERMAL 

(keft) POWER(a) 
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< 0.99 NA 

< 0.99 NA 

I NA NA 

(b) All reactor vessel head closure bolts fuHy tensioned 

AVERAGE 
REACTOR COOLANT 

TEMPERATURE 
(OF) 

NA 

NA 

2350 

350 > T avg > 200 

2.200 

NA 

(c) One or more reactor vessel head closure bolts less than fully tensioned. 

McGuire Units 1 and 2 1.1-7 Amendment Nos. 1941175 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 71 c 
1871)IKAci:~~~u IKA--num2~;i2-~j: 
,~~,,~' ->~-~"~'" ,~~","~-'----'-'''--'-----''---'-'''--'--------'-

,--,--"'---'''-- ~'-'---'~'-'''--''-''''------'-''--'--'-'-- ~ 
,,,",UU>UUVH ControlDKnowledge of radiological safety principles pertaining to licensed operator duties, such as containment entry requirements, 

'bilitie~s, ~acc~es~_to_lo_cke~d h~igE~r_ad_ia_tio_n _ar_eas,~al~ignln~g fi~llters~, e~tc,(C_F_R:,,4~L1~2 14_5_,9_1 4~5, l~O) __ , , __ ,_"J 

Given the following: 

• A rapid load reduction from 1 00% power to 60% power was performed on 
Unit 1 approximately 3 hours ago. 

• 1RAD-2 C3 (1EMF 48 REACTOR COOLANT HI RAD) annunciator is LIT 

• Chemistry confirms that reactor coolant 1-131 activity indicates that fuel 
damage has occurred. 

Which ONE (1) of the following actions would reduce the radiation levels in the 
Auxiliary Building caused by this event? 

A. Ensure an NC filter is in service. 

B. Raise letdown flow to 120 GPM. 

C. Place the Cation demineralizer in service. 

D. Ensure 1NV-127A (LID Hx Outlet 3-way Temp Cntrl) in 'VCT" position 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 71 c 

General Discussion 
iSince th~ high ~ctivity is due to fail~d fuel,-the appropri~te action w~~ld be to ensure that a mi~ed bed de~ineralizer is in se~ice (per AP-18). 

IKiA is matched bacause the candidate is asked to evlauate a given set of plant conditions which represent a concern with elevated radiation 
Ilevels in the auxilliary building. He is then asked to evaluate actions which would result is lowering the rad levels. This is consistant with the 
iradiological safety principle of ALARA and the actions described are operational in nature and therefore not part of general rad working training. 

IThis is a comprehensive level question because the candidate must evaluate multiple pieces of information given and then analyize a proposed 
~f actions to take an~rrive at an apropriate conclusion j'or the ~orrect couse of action. . .. ~ ___ . ___ ,,~ ___ . ~ __ ~. 
Answer A Discussion 

II;;~orrect~ Plausible if-the high activitY isdu-~ toa~rud burst_======~ ____ -=--== ____ --==-~~=-__ : 
Answer B Discussion 
~~ct. Pla~~ible if the high acti~ity is due to a crud burrt----.--.-----''~--"--"~------ ~- --,,-- i 
c __ ,,_._~,,_~ __ . __ ,, __ ,, ___ ,,~ _______ . __ . __ . __ . __ .,,~ ______ .~_. ___ . __ . ___________ ~_,, ________ ~ 

Answer C Discussion 

~o~C~--=--=-~_--=-__ _=_~~_~==_==_ _____ _=___=_=__-__=_ __ __=_~=____=_ __ _==_ ___ · 'J 
Answer D Discussion 

~~~l1'ect.-Plausibl~because thi~~ th~ right ~alve.~~wev~r, it is t~e ~ongp~sition.~~__==-__=_=-=~_=___=__=-_=~=j 

.---~- :I'I"--~--~--"---.-- 'T---:;:-'~-"-- --,--~-'''~- .~-,,--,,~-.~-".~--- .----~- ~-- ---', 

jJOb R~vel I C~~~~;:h:~;::I--t-9ue:l~:ry~ --.---.. ---.. CW~ 2:6~!~nQ~~~~:ki48)-----~--~ 
.~_. ~~.-..L...... ___ .. _~_ . __ ~ ___ . __ .~_ .. ~_.~_ ... _____ .. ~_.~_.~_,, __ . __ .. ~_,, __ . __ ._ 

Developed 

OPT Approved 

~ OPS Approved I 
I 

NRC Approved 1 ______ ._. ___ • _____ -..J L .. __ ._. __ . ______ ---..J 
1.----".- -~---·-"~·-·-·-·I 
iQuestionBank # JKA_system I KA_number 
I-"----·-~---·-__________r_----~- '---"T~-"--'''-- .~-I, 

I 1871IGEN2.32.3.12 I 
1_." ___ " __ ,,,, _. __ --.L ___ .~_,,~_ -.J IKA_desc-"-- .-".--.---.. --.--"----.----.-,,--,,,,-.-.- ---.------.- --I 

lRadiatio~ ControlD~~\VI~ge ofradiologi~al s;iety principl~; pertaining t~ licensed ;perato;duties, such as co~tain~ent ;~try requireITlents,-1 
Ifuel handling responsibilities, access to locked high-radiation areas, aligning filters, etc. (CFR: 41.12/45.9/45.10) I .,, ________ .~_".~_" _~ __ . __ .~_,, __ . ___ .~_.,,~_,, ____ . ___ .~_.~_,, __ . ___ ~ _____ ~. ___ ~"....J 

401-9 Comments: 401-9 Comments RESPONSE 
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Question 71 References: 

From AP-18 page 2 & 3: 

MNS 
APi1JN5500i18 

HIGH ACTIVITY IN REACTOR COOLANT PAGE NO. 
2of4 

Rev. 3 C,ITI 

I ACTION/EXPE::TED RESPONSE I I RESPONSE NOT OBTAINED 

B. i}'lllRtgmf 

• "1 EMF .... REACTOR COOLANT HI RAD" alarm 

• "1EMF-18 REACTOR COOLANT FILTER 1A" alarm 

• "1EMF-19 REACTOR COOLANT FILTER 1B" alarm 

• Chemistry sample results indicate an unexpected incr .... 1n NC System activity. 

C. Operator ActIons 

_ 1. Place one Outside Air Pressure Alter 
train In service ~~ Encloaure 1 
(Pressurizing the Control Room). 

3. Determine ceuse of high activity as 
follows: 

_ a. Request Chemistry to check 
decontamination factor of mixed bed 
demineralizer. 

_ 4. jf AI Nt1.JlMI it 16 ~ tim high 
aetMty,. from crud bum,lHEt!f ...... 
lttdOwn flow to 120 GPM f'~ 
OP/1/AJe2001001 A (Chemical and 
Volume Control System Letdown', 
Enclosure 4.5 (establishing Maximum 
Normal Letdown). 

I 
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Volume Control System Letdown', 
Enclosure 4.5 (establishing Maximum 
Normal Letdown). 

I 



MNS HIGH ACTIVITY IN REACTOR COOlANT PAGE NO. 
AP/1/AJ5SOO/18 30f4 

U::\l:T 1 Rev. 3 

I ACTION/EXPECTED RESPONSE I I RESPONSE NOT OBTAINED I 
5. If At AIlY..D.ffi it .. det1trrnined that high 

ICtIYIty .. from failed fueI.lHEB perform 
the following: 

a. En$U1'$ mixed bed dElmineraliz&r in -
service. 

- b. Notify Chemistry to consult with Reactor 
Group and RP to determine if the cation 
bOO demlneralizer shook! be placed in 
service. 

- c. IE AI ANY.TIME Chermstry requests 
cation bed demlneralizer be placed in 
servica, THEN place in service PER 
OP/1/AJ6200iOO1D (Chemical and 
Volume Control System 
Demineralizers), Enclosure 4.3 
(Removing/Retuming the Cation Bed 
Demineralizer from/to Service). 

- d. B.E.E.EB TO RP/O/AJ5700/000 
(Classification of Emergency). 

- e. Notify Reactor Group to discuss high 
acttvity in NC System with General 
Office Nudear Engineering. 

- 6. Notify Radwaste to ensure VCT H2 
purge now is established. 

- 7. REFER IQ Tech Spec: 3.4.16 (RCS 
SpecifIc Activity). 

8. - WHEN station management determines 
Control Room pressurization no longer 
required, THEN secure P.EB. 
OPIOIAIN5OI011 (Control Area 
VentllationlChUIed Water System), 
Enclosure 4.4 (Control Room 
Atmosphere Pressurization During 
Abnormal Conditions). 

.EHQ 
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(Removing/Retuming the Cation Bed 
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- d. B.E.E.EB TO RP/O/AJ5700/000 
(Classification of Emergency). 

- e. Notify Reactor Group to discuss high 
acttvity in NC System with General 
Office Nudear Engineering. 

- 6. Notify Radwaste to ensure VCT H2 
purge now is established. 

- 7. REFER IQ Tech Spec: 3.4.16 (RCS 
SpecifIc Activity). 

8. - WHEN station management determines 
Control Room pressurization no longer 
required, THEN secure P.EB. 
OPIOIAIN5OI011 (Control Area 
VentllationlChUIed Water System), 
Enclosure 4.4 (Control Room 
Atmosphere Pressurization During 
Abnormal Conditions). 

.EHQ 
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2006 RO NRC Retake Examination QUESTION 71 

Given the following: 

• A rapid load reduction from 100% power to 60% power was performed on Unit 
1 approximately 3 hours ago. 

• 1 RAO-3 E/4 (1 EMF 48 NC SAMPLE LINE REACTOR COOLANT) annunciator 
is LIT 

• Chemistry confirms that reactor coolant 1-131 activity exceeds Technical 
Specification transient limits. 

Which one of the following actions does AP/1/A/55001018 (High Activity in Reactor 
Coolant) direct that would limit the effect of the increased 1-131 activity? 

A. Ensure an NC filter is in service. 

B. Raise letdown flow 120 gpm. 

C. Ensure 1 NV-153A (Letdn Hx Otlt 3-way VI v) in "VCT" position. 

O. Ensure an NV demineralizer is in service. 
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General Discussion 

Answer A Discussion 
A is incorrect. NC filters are swapped per lRAD3 D/3 but demineralizers are used to limit activity. 

Answer B Discussion 
B is incorrect. Raise letdown would clean up NC system but not required by API 1 8. 

Answer C Discussion 

C is incorrect. Right valve, wrong position. 

Answer D Discussion 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 

:- ==~#]KA_s-yste~~_IKA~~umbt!r_~~ 
QUESTION 72 D 

1872 GEN2.3· 2.3.14 ' 
~ .... ~~~.~~".~~ .. ~~ .... ~~_.~~.~~~J~_._ .. ___ .. _~_ ... ~_~._--~ .. ~-------., 

i .-.--.. -.-.... --.----.~-... - .. --.-.. --... ~ .. -.. - .. -~-.. - ... ~-~ .. -I 
IRadiation Control J Knowledge of radiation or contamination hazards that may arise during normal, abnormal, or emergency conditions or ! 

lactivi~C~~.~:~IO_) _ ..... __ ... ~ ____ ._ .. ___ .. _ .. _ .... _ .. __ .~_ .. _. __ .. _ .... __ J 

After realigning the NV system for startup, a valve located in a high radiation area 
requires independent verification. 

Given the following conditions: 

• General area radiation levels are 130 MREM / hr 
• Estimated time to independently verify the position is 10 minutes 
• There are no known hot spots in the area 
• There is no airbome activity in this room 
• The room has no surface contamination areas 

What are the ALARA requirements (if any) for waiving the independent verification of 
this valve? 

A. Independent verification may be waived after an evaluation by the NLO. 

B. Independent verification is waived for all valves in high radiation areas until 
after shutdown. 

C. Independent verification may not be waived for ALARA considerations under 
these conditions. 

D. Independent verification may be waived because the exposure to the operator 
exceeds ALARA guidelines. 
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General Discussion 

j

ACCOrding to NSD-700, independ~~t and/o-r Conc~~ent Verificati~n maybe waiv~d if the exposure to ~ individual of greater than I() rnre~ for 
a single verification would occur. This waiver requires supervisory approval and documentation. 

jThis KA is met because the applicant must evaluate a potential exposure hazard and determine which requirement applies to that potential 
exposure. 

IThis is an analysis question because the applicant is required to calculate the potential exposure and then apply a limit recalled from memory to 
~rrt:clty answer the guestion .. " ___ .. ' ______ . __ . ___ . _. __ .. __ . __ ... ____ . ______ . ___ .. ____ .. _ .. __ . 
Answer A Discussion 
:incorre~t. Plausible beca~~e the IV-can bewaived~d it d~es requke eval~ation. Howev~~, it mustbe evaluated~d app~~~dby a sup~rvis~~~-I 
L. ... ___ .. ___ . ___ . ___ .. ' __ ... __ . __ . ___ . ___ ... __ .. __ .. __ ... __ .. __ .. _____ ... __ ... __ ... ..1 

Answer B Discussion 
F~orrect. Pl;usible because IV in a high radiation could pote~tially eX:ceed th~ 10 mre~ gUidllllce f~~ a singl~ exp;s~~~~wever:IV cannot be-! 
~ved simjJly because the component is in a High Radiation Ar~ . __ ... __ .... __ .. __ . __ .. ___ .. __ ... __ . __ .. __ l 
Answer C Discussion 

lincorre~t.Plausible if the ~pplicant does n;t· recall the guid~line of 1 0 rnre~for a single verification criteria or ~iscalcuiates th~-poten1:i~-1 - I 
,exposure .... ___ .. ___ .. ___ .. _. _______ .... __ . __ .. ___ .. ___ ... __ ... __ ... __ .. __ .. __ . __ .. __ . __ .~ 
Answer 0 Discussion fCORRECT.---·--_··--_·---····-_·· __ ··--··· __ ···_- . __ .. _-.-_ ... --. --... --- --------l 
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~ OPT Approved 

~ OPS Approved 

NRC Approved 
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fe-v-eiopm-en-t -Re-fere-n-c-es---····--··· __ · -I IStud-.-e-nt-R-e-fere-n-c-eS-P-ro-vid-e-d-· 
;NSD 700 Verification Te~hnique; page 9(previ;~~lj~ .--.. --. --'--.'--

I
OMP 8-2 Verification Techniques) and Lesson Plan OP-I 1 

,MC-ADM-OMP objective 22 related to OMP 8-2. I' 

j

:OMP 8-2 was deleted in April 2009 and the ADM- I 

OMP Lesson Plan has not yet been revised to make the L . __ . __ J 
[
change to NSD 700. However, the applicants would ---.. ------.---.. 
have been responsible for the requirements of OMP 8-2 
ian_d_t_h_ose_re_q_u_ire_m_e_n_tsd_id_n_o_tc_han_ge_\Vi_th_N_SD_7_0_0_. J 
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Question 72 References: 

From NSD 700 page 9: 

\""EBlFY IL\1tD COpy ,\GAINST WEB SITE nnfEDUTELY PIUOR TO E..·KH rSE 

NudNr Policy lIanaal - Volume 2 NSD 700 

700.8 EXCEPTIONS 

~ and/or CConcllIR1lt Verification may ~ w.UvM UtJdei- any of the fo1k>willg situations with ~e 
supnvisory 3pp£oval and document,lIion: 

1. If it would result in a signilicmt personnel f2dUtion exposuce as defined below: 

a Individual radiation exposuce of greatt'r than 10 IlII"t'Ill for a single verification. 

b. Access to an area with 2 dose rate equal to or greatt'r than 1 rem/hour. 

c. Proccduces containillg ~~ verification steps. each with !ugh exposures but len than the above 
exposure bmin should ~ ConstOOM for being WalVM if expos= from verification would exceed 
100 mrem per~. 

2. In Srtuatiom that present a slgnifiC3Dt personnel safety ask. 

3. If valvt'$ perform a safety function "li1uch receive 3D amomatlc stgnal to move to their proper safety 
position. unless these valves are fmlOVM from operability 1D a maoner that would prO!'\'e1lt automattc 
actuation. 

4. Gmeral vent and dt3Ul valves wluch would NOT prevent a 5afety-celatM system from performing its safety 
fuaction: 

5 Under ema-~ conditions. 
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From Lesson Plan OP-MC-ADM-OMP: 

N N LP LP L 

L L R S 0 

OBJECTIVE 0 0 0 0 R 

R 

21. Concerning OMP 8-1, STAR and Peer Checking: X X X X X 

• Describe the STAR process. 

• Describe the Peer Checking process. 

• Give examples when STAR and Peer Checking should be used. 
ADMOMP015 

22. Concerning OMP 8-2, Component Verification Techniques: X X X X X 

• Define the following terms: 

1. Correct Component Verification. 

2. Independent Verification. 

3. Separate Verification. 

4. Double Verification. 

5. Self Verification 

• State the requirements for a component to be "Essential to Safety". 

• List examples of components that require independent verification. 

• List all situations in which independent verification requirement can 
be waived. 

• Explain the methods utilized to verify the following: 

1. Manual Valve position. 

2. "Locked Open" or "Locked Closed" valve positions. 

3. "Locked Throttle" valve position. 

4. Motor Operated and Pneumatic valve positions. 

5. Verification of Breaker Position. 

6. Verification of Control Power. 

ADMOMP016 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination 
~---~T~~ ~~-~----~-~-

~~ Bank #~,..systelll jKA_nul'!'ber U~~ 

QUESTION 73 B 
1873 GEN2.3' 2.3.7 11 

~~~,.' •• ~~~n~~~~i~~.,~ ~~"~ ~ ___ ,.~ __ " __ u~_ ~~_'~ _______ ~_,~,~ __ 

A radiation worker is repairing a valve in a contaminated area, which has the following 
radiological characteristics: 

• The worker's present exposure is 1938 MREM for the year 
• The RWP states: 

o General area dose rate = 30 MREM/hr 
o Airborne contamination concentration = 10.0 DAC 

The job will take 2 hours if the worker wears a full-face respirator. It will only take 1 hour 
if the worker does not wear the respirator. 

If the RP Manager grants all applicable dose extensions, which ONE (1) of the 
following choices for completing this job would maintain the worker's exposure within 
the station administrative requirements? 

A. The worker should not wear the respirator. 
The dose received wearing a respirator will exceed stte annual personnel 
dose limits. 

B. The worker should not wear the respirator. 
The calculated TEDE dose received will be less than if he does wear one. 

C. The worker should wear the respirator. 
The calculated TEDE dose received will be less than if he does not 
wear one. 

D. The worker should wear the respirator. 
He could exceed DAC limits. 
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';""\A~21 Discussion 
~~~-~~~~~~~~~--~ ~~-~~~~~- -~~-,,~~~ ~~~~~~-~~~~~--~ ~~-~~~--~ ~~-~--~~~-~--~~~--~ 

:Radiation exposure comparison: 
IWithout respirator DDE = 30 mrem/hr x 1 hr = 30 mrem 
:Prom airborne contamination: CEDE = 10 DAC I hr x 2.5 mremJDAC-hr = 25 mrem TEDE = 30 + 25 = 55 mrem from job Total 
jexposure for year = 1938 + 55 1993 mrem 
IWith respirator 
DDE 30 mrem/hr x 2 hr = 60 mrem CEDE = 0 
ITotal exposure for year = 1938 + 60 = 1998 mrem 

TEDE = 60 mrem 

! (With respirator) (Without respirator) 
jTEDE = 60 mrem > 55 mrem = do not use a respirator 

:KI A is matched because the information given in the stem of the question would be provided on a room survey map. This information would 
:then be used to comply with the associated RWP for the work being performed. This question represents the kind of evaluaton which could be 
[encountered in order to comply with the requirements on an RWP 

I
'ThiS is a comprehension level question because the applicant must recall multiple pieces of information such as DAC hour conversion and 
Exposure limits. He must them perfo_rm a calculation aIld pre<:iict an outcome. ~ ____ ~_ ~_ _~_~ __ ~ _ ~ ~.J 

Answer A Discussion 
IInco~~ct: the d~~e will ~~texceed the 2000 ;;;'em limit based~n calc~lation. ~~ ~~- -~~~~~~-~~--~~~~~ 

',Plausible: Ifthe candidatemiscak:ulates the<!~~~_~~~~_~ ~~~_~~ ___ ~~ ___ ~~~ ___ ~ ___ ~~ __ ~ _____ ~~~_~_~~ __ J 
Answer B Discussion 
ICorr~ct answ;r ---~~~~~~-~~~~ ~~-~~~~-~~~~~~-~~~~- ~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~---~~~-~--~-~~l 

Answer C Discussion 
ri-n-co-rr-e-~t;Th~e~ca-l;u-la-t-ed~e~po-s-u-re~wili-b-e-gr-;at-er-i-f y-~~-w-e-ar-t-he~r-e-sp-ir-~to-r-. -P-Ia-;;ib-I-e:-r-f th~-can-did;te inc~-rre-ctly~c;m-p-ut~-s th-e e~po-s-ur-e-t-hl-' s-] 

'l~as the co~ct ans':Ver on a yrevious ~~~ ___ ~~~ __ " ~~~_ ~ ~~_~~~~_~~ ~~~~ __ ~~_~ ~~~~~~ ~_ ~ ~~_~~~ 
.... 1l1 .. "~.U 0 Discussion 

~~---~-~-~~~--,------------~~~~-~~~~---~-------~~~~ ~~~~~~------~- ~~~----~--~~~--j 

: DAC limits are not direct ALARA controls. 

~_~ ~~_~ ~ __ ~ ____ ~ ___ J If th~ candidate does no~ understand the c~oncept of<:ierived~ airborne concentrations. 
'---~~~~-~~ 

~ Developed 

~ OPT Approved 

~ OPS Approved 

o NRC Approved 

r;;:---~~~~--~"~~--~~~~~--~~~~--~~ ~- ~~ ~~--~,,--~--,,~---~ -~--

;Developmen~t References ~~~ __ ~~_~~~_~, ~Studef1~efe~ences~Provid~_~_~: 
ILesson Plan Objective: HP Obj: 22 & 29' , 
11. OP-MC-RAD-HP II 
i, 

II L __ ~~_~~~_~~~~~_~~ __ ~~~_~~~ ____ ~ ______ ~ __ ~ ~ ___ ~ ___ ~ __ ~~~ 

~uestiOIlBank# ~KA_systeml~_nunl~r m~ 
1. __ ~~~~ __ 18~73iGEN2~3~_~12~~~ __ ~ __ " 

ii<A_Aesc~--=-----=---==-______ ~--=-~ ___ ----=-____ ~~~--=----=-=======~-=-_______ ~~J 
iRadiation Control rJAbility to comply with radiation work permit requirements during normal orabnormal conditions. (CPR: 41.12/45. I 0) ~J 
---~--~--~~~~~----~~~----~--~ ~~-~~-~~---~-~-,,~--~~~~---~~~~-~---~~~~-~~-- ------~----~~---

401-9 Comments: 401·9 Comments RESPONSE 
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"" .. "'.,,, 4. Discussion 
~~~-~~~~~~~~~--~ ~~-~~~~~- -~~-,,~~~ ~~~~~~-~~~~~--~ ~~-~~~--~ ~~-~--~~~-~--~~~--~ 

:Radiation exposure comparison: 
IWithout respirator DDE = 30 mrem/hr x 1 hr = 30 rnrem 
:Prom airborne contamination: CEDE = 10 DAC I hr x 2.5 rnremJDAC-hr = 25 rnrem TEDE = 30 + 25 = 55 rnrem from job Total 
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:then be used to comply with the associated RWP for the work being performed. This question represents the kind of evaluaton which could be 
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r
~~-~~~~~~-~~~~--~~~-~-~~~~~-~ ~-~~--- ~~-~~ ~-~~~~-~~--~~-~~~~---~~~--~--" ~~-~~~~-" 
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o Discussion 
~~---~-~-~~~--,------------~~~~-~~~~---~-------~~~~ ~~~~~~------~- ~~~----~--~~~--j 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2003 RO NRC Examination QUESTION 11 

QuestionBank # KA_system KA_number 
211 GEN2.3 2.3.2 

Radiation ControLJDeleted 

A radiation worker is repairing a valve in a contaminated area, which has the following 
radiological characteristics: 

• The worker's present exposure is 1943 mrem for the year 
• General area dose rate = 30 mrem/hr 
• Airborne contamination concentration = 10.0 DAC 

The job will take 2 hours if the worker wears a full-face respirator. It will only take 1 hour 
if the worker does NOT wear the respirator. 

If the RP Manager grants all applicable dose extensions, which one of the following 
choices for completing this job would maintain the worker's exposure within the 
station administrative requirements? 

A. The worker should NOT wear the respirator because the calculated TEDE 
dose received will be less than if he wears one. 

B. The worker should NOT wear the respirator because the dose received 
without wearing a respirator will exceed site annual personnel dose limits. 

C. The worker should wear the respirator because the calculated TEDE dose 
received will be less than if he does not wear one. 

D. The worker should wear the respirator otherwise he could exceed DAC limits. 
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FOR REVIEW ONLY 
2003 RO NRC Examination 

General Discussion 

Radiation exposure comparison: 
Without respirator 
DDE = 30 mrem/hr x 1 hr = 30 mrem 
From airborne contamination: 
CEDE = 10 DAC 1 hr x 2.5 mremIDAC-hr = 25 mrem 
TEDE = 30 + 25 = 55 mrem from job 
Total exposure for year = 1943 + 55 = 1998 mrem 

With respirator 
DDE = 30 mrem/hr x 2 hr = 60 mrem 
CEDE=O 
TEDE = 60 mrem 
Total exposure for year = 1943 + 60 = 2003 mrem 

(With respirator) (Without respirator) 
TEDE = 60 mrem > 55 mrem = do not use a respirator 

Answer A Discussion 

DO NOT DISTRIBUTE 
QUESTION 11 

Incorrect: the dose will exceed the 2000 mrem limit based on calculation. 
Plausible: If the candidate miscalculates the dose 

Answer C Discussion 

A 

Incorrect: The calculated exposure will be greater if you wear the respirator. Plausible: If the candidate incorrectly computes the exposure - this 
was the correct answer on a previous exam 

Answer 0 Discussion 
Incorrect: DAC limits are not direct ALARA controls. 
Plausible: If the candidate does not understand the concept of derived airborne concentrations. 
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RO 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 74 D 

~. - ...... _-_. -~-.~-- .. --.. ---'-

. # ;t:<A_sys~m ' .___~ 
874 ; GEN2.4 2.4.16 I 

~--... ~--~' - ... _--... ~. ---.. ~ .. -.---... --. -··-~··--··--l 
IEmergency Procedures 1 PlanO Knowledge ofEOP implementation hierarchy and coordination with other support procedures or guidelines such I 

'as, 0]J\,:rating procedures, abl10rmal operating procedures,and severe accident management ~llidelines: (CFR: 41.101 43.5 145.13) . '. . ._: 

With the following conditions on Unit 1 : 

• A Loss of Offsite Power (LOOP) has resulted in a Reactor Trip and Safety 
Injection 

• All Rod Bottom Lights are LIT 
• Train 'A' Reactor Trip breaker is CLOSED 
• Both Unit 1 DIG's FAILED to start 

Which ONE (1) of the following correctly states which procedure will have the highest 
PRIORITY for the above conditions? 

A. AP-007 (Loss of Electrical Power) 

B. FR-S.1 (Response to Nuclear Power Generation/ATWS) 

C. ES-O.O (Rediagnosis) 

D. ECA-O.O (Loss of All AC Power) 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 74 D 

General Discussion c::- ~~"-,-- ---,,~~,-------,--- -~- --,,--,--,,-- ,---,--,,,-----,,------ ----------"~-, 
!With the conditions given in the stem of this question, a loss of all AC has occurred. In addition, entry conditions into FRP S-l are presented i 

Ibut the situation given would require the crew to enter ECA 0.0 instead of the FRP. All EP;s with the exception of the ECA 0.0 series are 
iwritten assuming at least one train of AC power is available therefore ECA would take priority of the CSF Red path for sub criticality as well as 
Ithe other EP's listed in the distracters. 
i 

jKA is matc.hed because the candidat~ must demonstrate an understanding of the implementation hierarchy of emergency, specifically the 
:understandmg that ECA 0.0 takes pnonty over all other procedures. 
I 
I 

IThis question is analysis level because the candidate must first detennine from given infonnation that a loss of all AC has occurred. In addition, 
jthe detennination of a red path for FRP S-I is warranted. The candidate must then take this infonnation and evaluate the correct procedure 
jJriority. This dt:monstrates_an anal~sis an9 subsequent applicationoftheresults ofthat analysi~~~ ____ , __ , ____ ,~ _____ , __ ,,~ 

Answer A Discussion 
i'---'-~~' --,---,,,~--~~ '--,----~---,------- ----- --',-- ,--------------,---- 1 

Incorrect: See explanation above. Plausible: AP/07 is implemented in E-O for loss of electrical power scenarios but it will not take priority over I 

~CAO.O. _____ , ___________ ,,_, __ , __ , ___ , ____ , _____ , ______ , ___________ J 
Answer B Discussion 
IInc~rre~t Seeex~lanation above. Plausibl~: A valid red path is giv~n and this is nonn~lly th~ highest priorityproced~~Ij;Jo~s ofalTAC was-i 
,not In progr~ss thiS would be the corre(;j: ans\\,~ __ ~~ _____ ,, ________ , ___ ~~ ____ , ___ , ______ ,_~_,--" 
Answer C Discussion 

jInCo~ect: S~e explanati~n abo;~. Pla~sible: IJThls proc~dure ~:m be~ntered "at ~y tim-e". But this procedure t~iis yo~ ify~u ar; in any~f the l 
~ther 3~o go back to procedure in effect. , ___ , __ , ____ , __ ,, ______ ~ ________ , ___ ~ ___________ ~_,,_I 
Answer D Discussion r:::: --- "-- ,--,,----,---~-'--,~------ ----~-----,------,--'--' "~- --- ---- -~ -------
:Correct: See explanation above I. 
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1.0 PROCEDURE SERIES BACKGROUND 
The loss of all AC power procedures are unique within the EPs. With the exception of 
these procedures, all other EPs are written on the premise that at least one AC 
emergency bus is energized and associated equipment can be powered from the 
energized AC emergency bus. Consequently, the guidance provided in other EPs is not 
applicable following the loss of all AC power. 

Thus, ECA-O.O, Loss of All AC Power, has priority over all other EPs. 

ECA-O.O provides guidance from when a loss of all AC power condition is diagnosed 
until AC power is restored and the operator selects one of the two plant recovery 
procedures. 

The following criteria is used to determine which recovery procedure to implement after 
AC power is recovered: 

1. The existence of NC system subcooling 

2. The existence of pressurizer level 

3. The confirmation 5/1 equipment is not operating 

If plant conditions have not deteriorated significantly prior to AC power restoration (all 
three criteria are satisfied), the operator is instructed to implement procedure ECA-O.1 
and attempt to stabilize the plant utilizing normal operational systems. 

If plant conditions have deteriorated significantly (any criterion is not satisfied), the 
operator may have insufficient or conflicting indications as to plant status and a 
concurrent event may be contributing to the deterioration of NC system conditions. 
Under these conditions, the operator is instructed to implement procedure ECA-O.2 and 
initiate plant recovery utilizing S/I operational systems. 

2.0 ECA-O.O. LOSS OF ALL AC POWER 

2.1. Purpose 
The objective of the recovery/restoration technique incorporated into ECA-O.O, Loss of 
All AC Power, is to mitigate deterioration of NC system conditions while AC emergency 
power is not available. 

ECA-O.O is structured to address the loss of all AC power as an initiating event while 
including actions addressing possible coincident occurrences such as loss of reactor 
coolant, loss of secondary coolant, or S/G tube rupture. 

Since the guidance contained in ECA-C.O has priority over all other EPs, the steps also 
include actions that implicitly monitor and maintain the CSFs. 

1.0 PROCEDURE SERIES BACKGROUND 
The loss of all AC power procedures are unique within the EPs. With the exception of 
these procedures, all other EPs are written on the premise that at least one AC 
emergency bus is energized and associated equipment can be powered from the 
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Since the guidance contained in ECA-C.O has priority over all other EPs, the steps also 
include actions that implicitly monitor and maintain the CSFs. 



From Lesson Pla~ .. ~~~~:~R~g~~ ___ , __ -n-

7.15 Usage of Status Trees 

'I1Ies-e are six different trees, each one evalU3ring a separate Critical Safety Fuoction 
(CSF) of the plant. Color-coding oftbe status tree end points will be eitbcr red. orange. 
yellow, or green.. with green rqresenting a "satisfied" safety status. Each non-green 
color rq>resents an action tale! that should be addressed acco:rding to the Rules of 
Priority as discussed below. 

The six Status Tues are always evaluated in the sequence: 

• Subcriticality 
• Core C,ooling 
• Heat Sink 

• Integrity 
• Containment 
• Invcmory 

IF ideatical color priorities are found on di1ferent trees during monitoring. the required 
action priority is determined by this sequence. 

Initlal monitoring of the status trees should begin on ei.tbet- of the following conditions: 

• As directed by an action step in EPll,2/AJ5000/E..{) (Reactor Trip or Safety Injection). 

• WilL'" a ttansfer is made out of the Safety Injection pc~ to anotbc:r EP. 

An exception to this is that CSF procedures are NOT required to be implemented 
during the loss of All AC Power EP since none of the eJectrically powered: 
safeguards equipment can be used WHEN power is subsequently restored, 
EP/l,2lAi5000!ECA..{).1 or 0.2 (L>Sc~ of All AC Power Recoveryproctdures) will 
direct the oper3tOr what implementing CSF pcocedures is required. 
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From OMP 4-3 page 22: 

7.18 MultipleUseofEPsalldAPs. 

OMP4-3 
Page 22 of 35 

The Control Room SRO will detenrull.e how many procedures can be implemented at a 
time and their priority based on manpower anilability and the particular event in 
progress. More than one EP shall ~ be nul concurrently llI11ess directed by the 
procedw'e. Generally the use of APs in conjunction with EPs should be a\'oided. In 
some instances it would be proper to use an AP concurrently during a major accident 
which is being addressed by the EPs. An example of tins is upon loss of all Nuclear 
Sen'ice Water in the middle of an accident. the operators \\"olud need to utilize the AP 
for Loss of 1U"l also, IF an AP is used during an Sf1 event. USE CAUTION. APs are 
generally \\>Titten assuming an S;1 has NOT occurred (exception - AP/35. ECCS 
Actuation During Plant Shutdown). EYaluate any AP steps in post S;1 e\'ents to ensure 
the steps do :SOT conflict \\ith any EP in effect. NOT all AP actions would be 
appropriate if an Sf1 occurred. (Enclosures in EPiG-l (Generic Enclosures) may be used 
when reference by EPs or APs.) 
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From Lesson Plan OP-MC-CNT -RV page 37: 

7. r: w Of Approved Proctdure 

7.1 EP/AP t:sage 

• IF II safety injection oc rcactoc trip occurs oc i~ rcqwccd wrth initial cooditio:as abo-,.c 
P 11, the opeGtocwiIl entef EPil,2JAJ5OOO/E 0 (Rmctoc Trip Of Safety Injection). 
(Duriag ~ noon:d pbnt heatup. sdectedr04s may be withdrawn :If> n'2il.ab1e wurce of 
De'82tWe rexti"ity imertion. IF ~ rod~ :JU droppeti W1th initial coaditioc& below 
P-l1. Ill('Q of tn,. FP!i:~ do ~OT :IppIy .. ~ implf"Dlt'1lf1ne F.P!. i!i: ~OT fP.q!11f't"'.d 
APs dealing 'rib reason rods l'Iefe drowed should prO''lide ~We gnjd:mce to 
address Uis situation.) 

NOTE: ~ foI1owWg reactoctrips do NOT teqUR entry into E-O: 

• Cootrol rod drop tests perlOrmed at POV\'e! ~Js below 5% full J)O'W'e! 

• Trip was inIti2ted and specifically called fa- ill an in-progJess test p-<>eedIR or was 
part of a pbmed shutdown 

• IF a cotq)Jde Joss of power on both emetgency busses takes place, the opeDtor will 
enter EP/IJ/A;5000lECA-O.O(I.ossof AllAC Power). ThisintbJdesanytime 
during the pedom&aoce of any odaer EP. 

Dllring periods wiltnEPs are NOT being ioJPemetRd, the SPDS and critic11 safe!y 
fl.Dldiun ~ Ilees lila! be ~ to Jdawiuc U1 idcutify ,d:U,JlJU;t1 wuditiuws. 
Emerge.ocy ~ ~ b}r them ~y be used to cccm:t 1be alarming 
conditioa 

7.2 Use of Control Q:pies 

Since Ells and APs are used dum;g emo-gmc'J situ3tions and require immediate access, 
the C~ Copy oftbe procedure will be used to pufcon the steps. The C~ C¢py 
of:my EP Of AP s.loold be replaced by the $SA The procedure group sbouki be 
cootacted afte£tbe \ISle of any bP or AP. 

• 

From Lesson Plan OP-MC-CNT -RV page 37: 

7. r: w Of Approved Proctdure 

7.1 EP/AP t:sage 

• IF II safety injection oc rcactoc trip occurs oc i~ rcqwccd wrth initial cooditio:as abo-,.c 
P 11, the opeGtocwiIl entef EPil,2JAJ5OOO/E 0 (Rmctoc Trip Of Safety Injection). 
(Duriag ~ noon:d pbnt heatup. sdectedr04s may be withdrawn :If> n'2il.ab1e wurce of 
De'82tWe rexti"ity imertion. IF ~ rod~ :JU droppeti W1th initial coaditioc& below 
P-l1. Ill('Q of tn,. FP!i:~ do ~OT :IppIy .. ~ implf"Dlt'1lf1ne F.P!. i!i: ~OT fP.q!11f't"'.d 
APs dealing 'rib reason rods l'Iefe drowed should prO''lide ~We gnjd:mce to 
address Uis situation.) 

NOTE: ~ foI1owWg reactoctrips do NOT teqUR entry into E-O: 

• Cootrol rod drop tests perlOrmed at POV\'e! ~Js below 5% full J)O'W'e! 

• Trip was inIti2ted and specifically called fa- ill an in-progJess test p-<>eedIR or was 
part of a pbmed shutdown 

• IF a cotq)Jde Joss of power on both emetgency busses takes place, the opeDtor will 
enter EP/IJ/A;5000lECA-O.O(I.ossof AllAC Power). ThisintbJdesanytime 
during the pedom&aoce of any odaer EP. 

Dllring periods wiltnEPs are NOT being ioJPemetRd, the SPDS and critic11 safe!y 
fl.Dldiun ~ Ilees lila! be ~ to Jdawiuc U1 idcutify ,d:U,JlJU;t1 wuditiuws. 
Emerge.ocy ~ ~ b}r them ~y be used to cccm:t 1be alarming 
conditioa 

7.2 Use of Control Q:pies 

Since Ells and APs are used dum;g emo-gmc'J situ3tions and require immediate access, 
the C~ Copy oftbe procedure will be used to pufcon the steps. The C~ C¢py 
of:my EP Of AP s.loold be replaced by the $SA The procedure group sbouki be 
cootacted afte£tbe \ISle of any bP or AP. 



FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2006 RO NRC Examination QUESTION 74 

With the following conditions on Unit 1 : 

• Valid reactor trip annunciator is lit 
• All Rod Bottom Lights are lit 
• Intermediate Range Startup Rate is positive 
• Power Ranges indicate 6% 
• All 6900v busses are deenergized 
• 1 ETA is deenergized 
• 1B DIG is OFF 
• Safety Injection status light is lit 

Which one of the following correctly states which procedure will have the highest 
priority for the above conditions? 

A. EP/1/A/SOOO/E-O (Reactor Trip or Safety Injection) 

B. EP/1/A/SOOO/FR-S.1 (Response to Nuclear Power Generation/A TWS) 

C. EP/1/A/SOOO/ES-O.O (Rediagnosis) 

D. EP/1/A/SOOO/ECA-O.O (Loss of All AC Power) 
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FOR REVIEW ONLY 
2006 RO NRC Examination 

General Discussion 

Answer A Discussion 

DO NOT DISTRIBUTE 
QUESTION 74 

Plausible: A major entry procedure which can be used to enter A, or D but it is of no use ifno power 

Answer B Discussion 
Plausible: The highest priority CSF Procedure. Using this procedure has no effect ifno power available for equipment. 

Answer C Discussion 

D 

Plausible: This procedure can be entered "at any time". But this procedure tells you if you are in any of the other 3 to go back to procedure in 
effect. 

Answer 0 Discussion 

Job Level Cognitive Level QuestionType Question Source 
RO Comprehension BANK 

~ Developed Development References Student References Provided 
References: 

~ OPT Approved 1. CSF Lesson 

~ OPS Approved 
20P-CN-EP-EP510. 

~ NRC Approved 

401-9 Comments: 401-9 Comments RESPONSE 
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 75 c 

--,------- ----, ------~--------

l~~~S.,~---'!!-- IKA=flum~ __ ~ 
GEN2.4 2.4.46 : 

,~--~-~-.-±---~---~~~-------_~_~--I--~---------------- --~----~------ ---------

c'.~,..,~ ..... --- --~--------~------------------------------------~---------! 
I
Emergency Procedures 1 PlanlJAbility to verify that the alarms are consistent with the plant conditions. (CFR: 41.10 1 43.5/45.3 145.12) i 
---~----------------------------~-----------------------~--.---.-

A Reactor Trip and Safety Injection have occurred on Unit 1 due to a Loss of Coolant 
Accident (LOCA). The following conditions exist: 

• Containment pressure is 10 PSIG 
• All NC pumps have been secured 
• NC system subcooling is -50°F 
• CETs indicate 750°F 
• Reactor Vessel Lower Range Level is currently 32% 

The Critical Safety Function status for Containment is _->C-=-1 )1--_ and the status of 
Core Cooling is (2) 

Which ONE (1) of the following correctly completes the statement above? 

A. (1) ORANGE 
(2) ORANGE 

B. (1) RED 
(2) ORANGE 

C. (1) ORANGE 
(2) RED 

D. (1) RED 
(2) RED 
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_ ____ ~'_ -_;r_=",,-~~--------c= ___ ~,-_~,_=--J------~-----------~----~----~,--,-- ---------

~---~-----'''~-,----,--,-~--,---,-----,~----''--,,~-,---~---! 
I
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FOR REVIEW ONLY - DO NOT DISTRIBUTE 
2009 RO NRC Retake Examination QUESTION 75 c 

neral Discussion 
With contairunent pressue greater than 3 PSIG but less than 15 PSIG Containment CSF will be Orange. 
'With no NC pumps running, subcooling less than O°F, CETs greater than 700°F, and Rx Vessel lower range level less than 39%, the Core 
ICooling CSF will be RED. 

iThis K.A is met because the applicant must analyze a given set of conditions and determine the status of CSFST indications (alarms). This 
Irequires a knowledge of emergency procedures (F-O) and the ability to determine applicability. 

iThis question is comprehension level because the applicant must associate multiple pieces of information (some given and some recalled from 
'memory) to determine the correct answer. The applicant must recall all setpoint for the Core Cooling and Sub criticality Safety Functions and 

lappl~t?~~ve~con~!.it!9ns !o_ <ie.!C~i~e.t~~~t~or th~e . .!.wo _S_afety!::~nctLoEs: _.__ ._._._ __ ._ . __ _ _ __ _ 
Answer A Discussion 

~~~~rr.~~t:-~~ ·~_~i~~ct. ~~2: i.s~~~si~~ . ifthe~ppiii~t .~~~~~~t·~allth~. ~etp~i~.!~J"~~fs ~_~eactory_esse~L~w~~~e .~:vel.· 
Answer B Discussion 
:{~~~~~tPartli~-plausjble;;th~;~~e-p~;;c~ci~~e-a~tio-;~ ·;~~t;~~· t;;-t·heC~~t;;i~~ent-SpraYsyst~~~t;;~-~~-~t-b~ perf~;;~d ;-hen 

~~~tain!Tl~~t pressu~_reac~e~'!'Q'psig ... ~art 2_plau~ib~rapp~~ant ~().~~ot reca.~!i=_.E:T or RV I~."~e!poi~t~ . . ___ _ ... 
Answer C Discussion 

Answer 0 Discussion 
,---.--"---.-.----~ - . ------ - - .- •• ---- - . _. - • • _-- .- - -•• - - •••• --- - -•• . - .------- -. - -.- - - - ------ - -- -- ------ ------ •• _- - -- - ." . __ ._-- _.. --_ ...• - _. " 1 

ilncorrect. Part 2 correct. Part I is plausible as there are procedure actions relative to the Containment Spray system which must be performed 1 

~~h_el1 contai..fi!11:e.».!.£!~~surereac~~~1_0 psig. ____ _. __ ___ _ ... _... . ___ .. __ ._ _ _ . _ ..... __ .. . _ .... .. _. . .. _ J 

_~_()I:J_!:~,,!I. L_ .... C~nith.'e Le,,!I_ 
I RO Comprehens~~ _L __ 

Question Source r--" ._- _.- .---.. . _ ..... - -.-.. - ---- - - - ... - .. . --.. -.. . - -

. ----~,, - --. ----- -- - .1 

Developed 
1- - - -.. --- .. _ . .. - .- . .. _.- . . - .. 

~velopment ~~!erenc~_ __ I !Studen!..~~!E!!:enc!.8 Provid~___ . __ .. , 
;F-O Critical Safety Function Status 'T~~~" '---"-- ;-1 I 

~ OPT Approved 

~ OPS Approved 

D NRC Approved 
" .. ---------.. -- ----r---- --- -.--.---- -,----- ------.. -.-----.... __ . __ .. __ 

iQuestionBank # ;KA_system KA_number 

~··--~=~~:~~~5iGEN~.4 -~=_-Ti:4.46-·- __ ~ __ _=_J 

I! 
I! 

_ _ _ ,. . . _ ."_ ... _ _ "" .. ~ l " . __ '"' ___ " . _ _ . _ _ __ H _ " •• _ __ _ ., __ _ 

'KA-desc .- -- -........ - ...... - ...... -- ... . - -...... - .. -.. -- ..... -...... .. -- ... - .... . --... . ---... --.- .-. - -... . -.- .... ---... _. _._ ..... - -...... ---.. --
L- _ .. -=-_ _ . __ __ ___ ... ____ ... . _ _ .. " _____ ._. _ __ ." __ _ ..... ___ _____ " _____ ." __ __ _ " __ __ ." ____ .. __ __ ._ -__ . _. __ ._" _ n. __ ., _ ___ " __ " . _ ,,_.w. _ _ .",. _ __ ,n.__ _ I 

'Emergency Procedures 1 Plan~ Ability to verifY that the alarms are consistent with the plant conditions. (CFR: 41.10 1 43.5/45.3/45.12) 

401-9 Comments: 

Wednesday, October 14,2009 

401-9 Comments RESPONSE 
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11' ... ",1 Oiscu •• ion 
'With ~on~i~menl ~ue greater than 3 PS IG b~les;-lhan -15 PSIG Containment CSF will be Orange. 
'With no NC pumps running, subcoo]ing less than O°F, CETs greal<.:r than 700°F. and Rx Vessel lower range Jevcllcss than 39%. the Core 
)Cooling CSF will be RED. 

fInis KA is mel because the applicant must analyze a given SCI of conditions and determine the StaiuS ofCSFST indications (alarms), This 
feq uires a knowledge of emergency procedures (F·O) and the ability \0 determine :Ipplicability. 

p 'his question is comprehension level because the applicant must associate multiple pieces of information (some given and some recalled from 
rn(mory) 10 determine the correct answer. The applicant must recall all setpoinl for the Core Cooling and Subcriticality Safety Functions and 
!~~I_~ gj~conditi~~~~91!~~~e the stll:t~ofth~_~woSafelyFunc,t~ons_ __ __ _ _ _ _ __ ._ 
Answer A Discussion 

:~corr~t.-f.~ I co~ct. ~PM-~ is plau~i bl~ if the appijc~t _~o~s ~OI recall th~ .~et poi.?-,_~~_CET~ or R~;tor ·ves~~ Lo~'er Range "Li.vd. 

Incorrect. Pan 1 is plausible as there are procedUre actions relative to the Containment Spray system which must be perfonm:d when 
,=o!'tainm~nl pre~c ~eache.~'ysig, _Part 2_p[ausib..!:J~_applicant ~oe..!E.0t recall CET or R V I~vel se!p£!nt~ 
Answer C Discussion 

.CORRECT. 

Answer 0 Discussion --- -_ .. --- - -- - --_ .. - ---._-- .- - --- - - - ---I 
Iincorrcct. Pan 2 correct. Part J is plausible as there are procedure actions relative 10 the Containment Spray system which must be perfomlcd 
'whencontainnLe'!l!.£!~rcachc~I_Opsig_ .__ __ ____ _ __ _ _ _J 

1--- --- ,-- - - -- - ... _ - - - - - ~ . -- - -- - -•. 
LD!velopment Refere~ _ _ ______ : lStudent ~.fe~es Prov'd~ _ Developed 

~ OPT Approved 
,F-O Cri tical Safety Function Status Trees 

o OPS Approved 
1 I 

o NRC Approved 

- - -.-:-c--:----------- - -
IQueationBank # IKA_system KA_number - ---,--

IS75.GEN2 .4 2.4.46 
, .• 1 . 

;KA=-des~ _________ ~_ _ -==-= _~-=-= 
'Emergency Procedures I Plan .:! Ability to verify that the alarms arc consistent wilh the plant condilions. (CrR: 4 1.10 143 _5 / 45.3 145.12) L _________ ~~_ _ _ _ _ _____________ ._ ~ _ _ _ _ 
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