Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 1 TIER/GROUP: 1/1
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000007.EK2.03

Knowledge of the interrelations between a reactor trip and the following: Reactor trip status panel

OBJECTIVE: SYS.ES2.0B0S8
List and explain the Solid State Protection System design features and interlocks which provide for the
following:
5. First Out indication/annunciators

DEVELOPMENT REFERENCES: ALM-0064A
LN OP51.SYS.ES2
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.ES2.0B08-016
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since a General Warning is generated for a loss of either 48 VDC power supply. If this were
the only General Warning the unit would remain at power, but performing testing on the other train
generates a General Warning for both trains and the unit trips.

b. Plausible since a Reactor Trip is generated, but a First Out annunciator occurs due to the unit being
above P-9 (50%) power for RX > 50% PWR TURB TRIP.

¢. Plausible since a General Warning is generated while performing testing on SSPS. If this were the
only General Warning the unit would remain at power, but a loss of either 48 VDC power supply on
the other train generates a General Warning for both trains and the unit trips.

V d. Testing on one train of SSPS generates a General Warning. A loss of any of the four DC power
supplies in the other train of SSPS also generates a General Warning. General Warnings in both trains
of SSPS causes the Reactor Trip Breakers to open, which then causes the turbine to trip. Since the
power level is above 50%, the turbine trip then causes a reactor trip signal to be generated which
causes the First Out annunciator. The First Out annunciator would NOT alarm if power were below
50%.

DIFFICULTY ANALYSIS:
E COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Must first determine that General Warnings occur on both trains of SSPS which
causes the trip breakers to open. Must then analyze the reactor trip signals and
the plant conditions to determine whether or not a first annunciator will occur.



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 2 TIER/GROUP: 1/1
KA IMPORTANCE: RO 34 SRO
10CFRS5 CONTENT:  41(b) 5# 43(b)
KA: 000008.AA2.12 # NO 55.41(b) tie identified in NUREG-1122

Ability to determine and interpret the following as they apply to the Pressurizer Vapor Space Accident:
PZR level indicators

OBJECTIVE: EO0O0.XG2.0B16

Given that a Reactor Trip and Safety Injection has occurred in MODE 1, predict and analyze plant
parameters/equipment response associated with the Trip/SI in accordance with EOP-0.0A/B. Parameters
addressed should include:

e Pressurizer level

DEVELOPMENT REFERENCES: EOS-1.2A/B
FSAR 15.6.1.1

LN LO21.MCO.TAA
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: E00.XG2.0B09-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since for all LOCAs except the pressurizer vapor space break pressurizer level indication
decreases.

V' b. The break will cause pressure to lower in the steam space of the pressurizer. As the RCS pressure
lowers, saturation conditions will be reached which will cause voids to form and a two-phase mixture
to flow into the pressurizer, resulting in an increase in pressurizer level indication.

c. Plausible since pressure will decrease, but pressurizer level will increase.
d. Plausible since level will increase, but pressure will also decrease.
DIFFICULTY ANALYSIS:

COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Must analyze the effect of the location of the break on the indications normally
used to determine RCS inventory and pressure



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 3 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.1 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: 000009.2.4.06
Knowledge of symptom based EOP mitigation strategies (Small Break LOCA).

OBJECTIVE: EO1.XG3.0B406

Given plant/system conditions indicating a Loss of Reactor Coolant (LOCA) event has occurred,
recognize, determine, and evaluate parameters, and discuss operator actions to respond to the event

DEVELOPMENT REFERENCES: EOS-1.2
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: EO1.XG3.0B403-003
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since it is desirable to stop a train specific SIP, but it is to ensure that ECCS injection flow is
maintained, not recirculation flow.

b. Plausible since it is desirable to stop the SIP in the opposite train, but it is to ensure that ECCS
injection flow is maintained, not recirculation flow.

c. Plausible since it is desirable to ensure that there will be some RCS injection flow maintained, but it is
due to any cause, not just a loss of the single train supplying the previously stopped CCP.

V' d. Balancing the load between ECCS trains increases the probability that there will still be some RCS
injection flow if loss of one train of ECCS occurs for any reason.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of required action and bases for action when responding to a small
break LOCA



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 4 TIER/GROUP: 1/1
KA IMPORTANCE: RO 2.6* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000011.EK2.02
Knowledge of the interrelations between the Large Break LOCA and the following: Pumps

OBJECTIVE: FRZ.XHS5.0B401
Given a major action step of FRZ-0.1A(B), state the basis for the step.

DEVELOPMENT REFERENCES: FRZ-0.1
LN OPD1.FRZ.XH5

REFERENCES SUPPLIED TO APPLICANT: None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CC1.0B02-023
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since this is the bases for tripping the RCPs under small break LOCA conditions, but with a
large break LOCA, such as this, RCP operation has no effect on RCS inventory.

b. Plausible since this is the bases for tripping the RCPs in the event of a loss of secondary heat sink and
CETs are increasing, but RCPs are tripped due to a loss of CCW to the motors and bearing coolers.

v ¢. With containment pressure above the Hi-3 setpoint, Phase B actuation would have occurred resulting
in a loss of CCW flow to the RCP motor and bearing coolers. The RCPs are required to be tripped
under these conditions.

d. Plausible since ABN-101 requires tripping the RCPs within one minute in the event of a loss of both
seal injection and CCW cooling to the thermal barriers, but seal injection is maintained during a safety
injection.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL
DIFFICULTY RATING: 3

EXPLANATION:  Must analyze the plant conditions to determine the cause of the event and then
determine the proper reason for tripping the RCPs based on those conditions.



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 5 TIER/GROUP: 1/1
KA IMPORTANCE: RO 34 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000022.AA1.08

Ability to operate and / or monitor the following as they apply to the Loss of Reactor Coolant Pump
Makeup: VCT level

OBJECTIVE: SYS.CS1.0B02
State the performance and design attributes of the following CVCS components, flowpaths, and features:
2. Volume Control Tank
LCV-112A
LT-112
LT-185
Charging pump suctions

DEVELOPMENT REFERENCES: ALM-0061A
LN OP51.SYS.CS1.

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CS1.0B02-058
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since LT-112 failing high with LCV-112A in AUTO results in all letdown flow being
diverted to RHUT. VCT level drops and at 46% level an auto makeup should occur, but with LT-112
failed high no auto makeup occurs.

b. Plausible since this would occur if the normal letdown configuration were aligned and if the failure
were LT-185 instead of LT-112, but level will continue to decrease until the pump loses suction.

c. Plausible since this is what occurs when LT-112 fails high, with the exception of not shifting to the
RWST suction since it requires both channels to shift.

v d. With LT-112 failing high, letdown diverts to the RHUT, no auto makeup occurs, and level continues
to decrease until suction to the PDP is lost since it requires both channels below 2% to shift the
suction.

DIFFICULTY ANALYSIS:

| /] coMPRERENSIVE / ANALYSIS |_] xNowLEDGE /RECALL
DIFFICULTY RATING: 3

EXPLANATION:  Must analyze the response of the VCT level control system to a failed channel
and compare the resulting actions to the given letdown flow conditions



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 6 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.9 SRO
10CFRS55 CONTENT:  41(b) 8 43(b)

KA: 000025.AK1.01

Knowledge of the operational implications of the following concepts as they apply to Loss of Residual
Heat Removal System: Loss of RHRS during all modes of operation

OBJECTIVE: IPO.X00.0B06

Summarize the major action steps for each of the major sections of IPO-010 considering the following:
3. Establishing adequate vent path lineups

DEVELOPMENT REFERENCES: [PO-010
LN OPD1.IPO.XO0

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.RH1.0B18-024
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. When a cold leg opening exists without an adequate hot leg vent path, subsequent pressurization of the
reactor vessel following a loss of RHR could force water from the core and out the cold leg opening.
Once water level is below the fuel, the risk of sustaining core damage is substantially increased.

b. Plausible since the vessel would pressurize without a hot leg vent path, but stresses on the vessel
flange due to the pressure are minimal compared to full pressure conditions.

c. Plausible since a loss of RHR will cause a heatup, but steam and not water will be expelled out the hot
leg vent path, thereby cooling the core.

d. Plausible since a major concern when in reduced inventory operations is time to reach saturation
conditions, but providing a hot leg vent path will maintain a lower pressure in the RCS and therefore
result in a lower saturation temperature and shorter time to core boiling.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION: Knowledge of the reason for establishing a hot leg vent path whenever a cold
leg opening exists in the RCS



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 7 TIER/GROUP: 1/1
KA IMPORTANCE: RO 34 SRO
10CFRS55 CONTENT:  41(b) 10# 43(b)
KA: 000026.2.2.22 # NO 55.41(b) tie identified in NUREG-1122

Knowledge of limiting conditions for operations and safety limits (Loss of Component Cooling Water).

OBJECTIVE: SYS.CC1.0OB16

Given the approved documents, describe the Technical Specifications associated with the Component
Cooling Water System.

DEVELOPMENT REFERENCES: Tech Spec 3.7.7
Tech Spec Table 1.1-1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CC1.0B27- 003
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since refueling outages are typically considered to be conducted after the RCS temperature is

reduced below 140°F, but both CCW trains are only required to be operable in Modes 1-4.

V' b. Both trains of CCW are required to be operable prior to entry into Mode 4. The RCS temperature
defining Mode 4 operations is 200°F, so this is the highest temperature that can be achieved.

c. Plausible since a temperature of 320°F appears throughout Tech Specs, primarily associated with
LTOP, but both trains of CCW are required to be operable in Modes 1-4.

d. Plausible since a temperature of 345°F would prevent entering Mode 3 from Mode 4 (occurs at 350°F),
but both trains of CCW are required to be operable in Modes 1-4.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the Tech Spec Mode requirements for CCW and the RCS
temperatures associated with each Mode



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 8 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.7 SRO
10CFRS5 CONTENT:  41(b) 7# 43(b)
KA: 000027.AA2.15 # NO 55.41(b) tie identified in NUREG-1122

Ability to determine and interpret the following as they apply to the Pressurizer Pressure Control
Malfunctions: Actions to be taken if PZR pressure instrument fails high

OBJECTIVE: SYS.PP1.OB14

Analyze the indications and describe the mitigation strategy for the following procedures as they effect
the Pressurizer Pressure and Level Control systems:
1. ABN-705, Pressurizer Pressure Malfunction

DEVELOPMENT REFERENCES: ABN-105
LN OP51.SYS.PP1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the normal channel providing control for PORV 455A is PT-455 and PORV 455A
would not have opened normally, but with PS-455F in the 457/456 position the PORV will open and
must be closed.

V' b. With PS-455F in the 457/456 position, PT-457 supplies the ‘controlling’ input to PK-455A. With PT-
457 failed high, PORV 455A will be open and won’t automatically close until PT-458 decreases
below 2185 psig. The operator is required to close the PORV and the block valve. Heaters and sprays
are already being controlled by the controller in manual.

c. Plausible since PT-457 provides the low pressure interlock signal to PORV 456 and with PT-457
failed high there is no interlock available to cause the PORYV to close, but 456 will not get an open
signal under these conditions.

d. Plausible since PORV 455A will have to be closed and isolated and PT-457 provides the low pressure
interlock signal to PORV 456 and with PT-457 failed high there is no interlock available to cause the
PORVYV to close, but 456 will not get an open signal under these conditions.

DIFFICULTY ANALYSIS:
E COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analyze the combined effect of an abnormal control switch alignment along
with a failed channel to determine the proper operator response



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 9 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.9 SRO
10CFRS55 CONTENT:  41(b) 8 43(b)

KA: 000038.EK1.03

Knowledge of the operational implications of the following concepts as they apply to the SGTR: Natural
circulation

OBJECTIVE: EO3.XG5.0B15

Given that a ruptured Steam Generator has been isolated in accordance with the appropriate procedure,
discuss the various options available for cooling, depressurizing and providing inventory control of the
ruptured Steam Generator once it has been isolated.

DEVELOPMENT REFERENCES: EOP-3.0
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the just completed cooldown prior to the depressurization would enhance natural
circulation, but core AT should not be effected and any voiding that does occur would tend to hinder
natural circulation.

\' b. The upper head region may void during RCS depressurization if the RCPs are not running. This will
result in a rapidly increasing pressurizer level.

c. Plausible since a rapid drop in any stagnant loop cold leg may occur, but this is as a result of safety
injection flow into the loop and not due to any depressurization.

d. Plausible since the PRT may rupture, although not likely. Even if the PRT were to rupture
containment conditions would only change slightly and a rapid rise in pressure would not occur.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of EOP caution associated with depressurizing the RCS during a
SGTR under natural circulation conditions
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QUESTION NUMBER: 10 TIER/GROUP: 1/1
KA IMPORTANCE: RO 2.6* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000040.AK2.01

Knowledge of the interrelations between the Steam Line Rupture and the following: Valves

OBJECTIVE: EO02.XG4.0B401

Given specific plant and monitoring equipment conditions, determine a faulted Steam Generator
conditions and describe the actions associated with isolating the faulted Steam Generator in accordance
with EOP-2.0A/B.

DEVELOPMENT REFERENCES: EOP-2.0
OWI-206

REFERENCES SUPPLIED TO APPLICANT:
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since only 1 SG is faulted and if it were a ruptured SG instead of a faulted SG only the 1
MSIV would be closed, but all 4 MSIVs are required to be closed and the MSIVs are locally closed by
rotating the operating nut in the clockwise direction.

b. Plausible since all MSIVs are required to be closed, but the MSIVs are locally closed by rotating the
operating nut in the clockwise direction.

c. Plausible since the MSIVs are locally closed by rotating the operating nut in the clockwise direction,
but all 4 MSIVs are required to be closed.

V' d. Any SG low pressure results in a closure signal to all 4 MSIVs and the local action taken is to remove
a pipe cap and rotate the operating nut in a clockwise direction.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the means required to locally close the MSIVs



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 11 TIER/GROUP: 1/1
KA IMPORTANCE: RO 33 SRO
10CFR55 CONTENT: 41(b) 5/10  43(b)
KA: WEI2.EK3.02
Knowledge of the reasons for the following responses as they apply to the (Uncontrolled
Depressurization of all Steam Generators) Normal, abnormal and emergency operating procedures
associated with (Uncontrolled Depressurization of all Steam Generators).
OBJECTIVE: SKI1.XG1.0B104

Given a Note or Caution from ECA-2.1, state the reason for the Note or Caution.

DEVELOPMENT REFERENCES: ECA-2.1
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SK1.XG1.0B103-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
Y a. Maintaining a minimum verifiable AFW flow to the SG allows the components to remain in a ‘wet’

condition, thereby minimizing any thermal shock effects if feed flow is increased.

b. Plausible since RCS subcooling margin increases as RCS temperature decreases and maintaining
AFW flow to a dry SG will cause RCS temperature to continue to decrease, but maintaining a
minimum verifiable AFW flow to the SG prevents dryout.

¢. Plausible since AFW flow does affect RCS cooldown, but the rate of cooldown is more controlled by
the size of the steam break and maintaining a minimum verifiable AFW flow to the SG prevents
dryout.

d. Plausible since maintaining AFW flow will cause the SG pressure to stabilize above atmospheric
conditions, but maintaining a minimum verifiable AFW flow to the SG prevents dryout.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of the reason for maintaining a minimum AFW flow requirement
per the EOPS



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 12 TIER/GROUP: 1/1
KA IMPORTANCE: RO 44 SRO
10CFRS5 CONTENT: 41(b) 5/10 43(b)
KA: 000054.AK3.04

Knowledge of the reasons for the following responses as they apply to the Loss of Main Feedwater
(MFW): Actions contained in EOPs for loss of MFW

OBJECTIVE: SM2.XH6.0B104

Given a procedural step, sequence of steps, note, or caution, discuss the reasons or bases for the step,
sequence, note, or caution.

DEVELOPMENT REFERENCES: FRH-0.1
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: MCO.MI4.0B105-005
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

v a. RCP operation results in heat addition to the RCS. By tripping RCPs, the effectiveness of the
remaining water inventory in the SGs is extended, which extends the time at which the operator action
to initiate bleed and feed is required.

b. Plausible since tripping the RCPs minimizes the heat input to the RCS, but this action is performed to
conserve SG inventory, not ensure natural circulation is established.

¢. Plausible since tripping the RCPs for some events (small break LOCA) is desirable to minimize RCS
inventory loss and the reason pumps are tripped is to conserve SG inventory, but this action is
performed to minimize heat input into the RCS, not minimize RCS inventory loss.

d. Plausible since tripping the RCPs for some events (small break LOCA) is desirable to minimize RCS
inventory loss but this action is performed to minimize heat input into the RCS, not minimize RCS
inventory loss.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of the reason for tripping RCPs during a loss of heat sink per the
EOPS



Comanche Peak NRC Written Examination
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Data Sheets

QUESTION NUMBER: 13 TIER/GROUP: 1/1
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT: 41(b) 5/10 43(b)
KA: 000056.AK3.01

Knowledge of the reasons for the following responses as they apply to the Loss of Offsite Power: Order
and time to initiation of power for the load sequencer

OBJECTIVE: SYS.AC2.0BI13
Explain the operation of the undervoltage protection scheme for the Safeguards 6.9 KV and 480V buses.

DEVELOPMENT REFERENCES: ABN-601
ALM-0102A
LN OP51.SYS.AC2
LN OP51.SYS.ES3

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER /’d):

a. Plausible since the alternate power supply will close within 1.0 seconds, but the alternate supply is
XST1 and the EDG will not start.

b. Plausible since the EDG will not start under these conditions, but the normal and alternate power
supplies are XST2 and XST1, respectively.

¢. Plausible since the normal and alternate power supplies are XST2 and XST1, respectively. However,
the EDG does not start as long as voltage is sensed within 1.0 seconds as supplied by the alternate
power supply.

v d. The normal power supply to the 6.9 KV safeguards buses on Unit 1 is XST2. The alternate power
supply is XST1. The alternate breakers close within 1.0 seconds in the event of a loss of the normal
power supply and prevent the EDGs from starting for this period of time to minimize unnecessary
EDG starts.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the response of the safeguards buses to a loss of normal power
supply and the reason for the response of the EDGs
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QUESTION NUMBER: 14 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.6* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000057.AA1.03

Ability to operate and / or monitor the following as they apply to the Loss of Vital AC Instrument Bus:
Feedwater pump speed to control pressure and level in S/G

OBJECTIVE: SYS.SN1.0OB12

Analyze the indications and describe the mitigation strategy and major steps taken relative to the Steam
Generator Water Level Control System, both initial and subsequent, for:
1. ABN-603, “Loss of Protection or Instrument Bus”

DEVELOPMENT REFERENCES: ABN-603
ABN-709

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V a. Aloss of 1PCI results in a loss of steam flow / steam pressure on SGs 1 and 4. This causes the feed
pump speed control, using the total steam flow input as a power input, to think that power has been
reduced. Feed pump speed must be manually increased to the 60% value which is 125 psid, using a
range of 80 to 170 psid from 20 to 100% power (steam flow).

b. Plausible since feed pump speed must be increased, but the value of 134 psid is determined using a
programmed range of 80 to 170 psid from 0 to 100% power instead of 20 to 100% power.

c. Plausible since feed pump speed must be adjusted for a value of 125 psid, but speed will have
decreased as a result of the failure and it must be increased in response.

d. Plausible since feed pump speed must be adjusted and the value of 134 psid could easily be incorrectly
calculated, but the correct value is 125 psid and the speed must be increased.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Understanding of how steam pressure / steam flow fail, how they affect feed
pump speed control, and calculation of the required AP
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QUESTION NUMBER: 15 TIER/GROUP: 1/1
KA IMPORTANCE: RO 35 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 000058.AA2.03

Ability to determine and interpret the following as they apply to the Loss of DC Power: DC loads lost;
impact on ability to operate and monitor plant systems

OBJECTIVE: SYS.DC1.0B14

Evaluate the effect a loss of the DC Electrical system has on the following:
1. Reactor Coolant Pumps

DEVELOPMENT REFERENCES: ALM-0102A
LN OP51.SYS.DC1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.DC1.0B09-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. RCP breaker control power is from 1D3. A loss of this power supply prohibits tripping the pump
breakers from the Control Room. Additionally, all indication of the pump breakers is lost in the
Control Room.

b. Plausible since MT EHC is supplied from DC (and 480 VAC MCC), but it is 1D1 not 1D3.
Plausible since Train B RTB and BYB shunt trip power supplied by DC, but it is 1IED2 not 1D3.

d. Plausible since the electrical trip circuit for the feed pump is supplied by DC, but it is powered from
1D2 not 1D3.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION: Knowledge of the effect of a loss of DC bus 1D3 on RCP control / indication



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 16 TIER/GROUP: 1/1
KA IMPORTANCE: RO 4.0 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: 000062.2.4.49

Ability to perform without reference to procedures those actions that require immediate operation of system
components and controls (Loss of Service Water).

OBJECTIVE: SYS.SW1.0Bl11

Analyze how a loss or malfunction of the Station Service Water system will impact the following system(s)
/ component(s) / event(s):

c. Emergency Diesel Generator system

e. Continued plant operation

DEVELOPMENT REFERENCES: ABN-501
ALB-0011

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.ED1.0B04-002
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the sequencer will fire to load the EDG and the SSW pump will have an amber mismatch
light until the sequencer sends a signal to start the pump. However, the white trip light is not expected
and this is an indication that the pump has tripped and will not start on the sequencer timing. The
immediate action per ABN-501 is to place the EDG in Pull Out.

b. Plausible since the sequencer will fire to load the EDG and the SSW pump will have an amber mismatch
light until the sequencer sends a signal to start the pump. However, the white trip light is not expected
and this is an indication that the pump has tripped and will not start on the sequencer timing. The
immediate action per ABN-501 is to place the EDG in Pull Out.

\ ¢ With the SSW pump tripped, the EDG must be immediately tripped whether or not it is carrying the bus.
A loss of a single safeguards bus does not require the unit be tripped.

d. Plausible since with the SSW pump tripped, the EDG must be immediately tripped whether or not it is
carrying the bus. However, a loss of a single safeguards bus does not require the unit be tripped.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the status of SSW pump as to whether this is a normal indication
based on sequencer operations or whether this is a tripped condition and
comprehension that continued plant operation is permitted



Comanche Peak NRC Written Examination
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Data Sheets

QUESTION NUMBER: 17 TIER/GROUP: 1/1
KA IMPORTANCE: RO 35 SRO
10CFRS55 CONTENT:  41(b) 8 43(b)

KA: WE04.EK1.02
Knowledge of the operational implications of the following concepts as they apply to the (LOCA Outside
Containment) Normal, abnormal and emergency operating procedures associated with (LOCA Outside
Containment).

OBJECTIVE: SMI1.SGH.OB104

Given a procedural step, note, or caution, discuss the reason or bases for the step, note, or caution.

DEVELOPMENT REFERENCES: ECA-1.1
ECA-1.2

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SM1.XGH.OB04-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since Phase A isolation will have occurred, but ECA-1.1 does not address Phase B isolation
since these penetrations are not considered likely sources of a LOCA outside containment.

b. Plausible since increasing the injection flow rate would increase RCS pressure, but increasing
injection flow would be counterproductive to the goal of delaying RWST depletion.

V' ¢. ECA-1.1 provides actions to restore emergency coolant recirculation capability, to delay depletion of
the RWST by adding makeup and reducing outflow, and to depressurize the RCS to minimize break
flow.

d. Plausible since increasing sump inventory would allow for recirculation flow if available, but
increasing break flow would be counterproductive to the goal of delaying RWST depletion.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the reason for transitioning to ECA-1.1 from ECA-1.2



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 18 TIER/GROUP: 1/1
KA IMPORTANCE: RO 3.9 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: WEIL.EA1.01

Ability to operate and / or monitor the following as they apply to the (Loss of Emergency Coolant
Recirculation) Components, and functions of control and safety systems, including instrumentation,
signals, interlocks, failure modes, and automatic and manual features

OBJECTIVE: EO1.XG3.0B405

Given plant/system conditions requiring Recirculation, recognize, determine, and evaluate parameters,
and discuss operator actions to respond to a loss of Emergency Coolant Recirculation capability in
accordance with ECA-1.1A/B.

DEVELOPMENT REFERENCES: ECA-1.1
REFERENCES SUPPLIED TO APPLICANT:  ECA-1.1A, Attachment 4

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: INPO Bank 27665
NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since RCS pressure might decrease to allow increased SIP injection flow, or if the
attachment were read incorrectly, but this would only provide 400 gpm of the required 445 gpm.

b. Plausible since this condition would leave only a single pump running, but the RHR pump is not
capable of injecting into the RCS at this pressure so the minimum flow requirement would not be met.

V' ¢. Per Attachment 4, the minimum required flow is 445 gpm. Between the CCP and SIP the total
injected flow is 650 gpm which is the lowest possible value while still meeting the minimum required
flow.

d. Plausible since RCS pressure might decrease to allow increased CCP and RHR pump injection flow,
or if the attachment were read incorrectly, but this would only provide 250 gpm of the required 445
gpm since the RHR pump is not capable of injecting into the RCS at this pressure.
DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL
DIFFICULTY RATING: 3

EXPLANATION: Interpret attachment for correct information and then make a determination of
which combination of pumps is the lowest value of flow while still meeting or
exceeding the minimum required flow



Comanche Peak NRC Written Examination
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Data Sheets

QUESTION NUMBER: 19 TIER/GROUP: 1/2
KA IMPORTANCE: RO 34 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 000024.AA2.04

Ability to determine and interpret the following as they apply to the Emergency Boration: Availability of
BWST (NOTE: BWST IS EQUIVALENT TO BORIC ACID TANK AT CPSES)

OBJECTIVE: SYS.CS2.0BI15

List and describe the following Technical Specifications (i.e., LCOs, action statements and conditional
surveillance requirements of one hour or less, if applicable) for the Reactor Makeup System:
3. Borated Water Source

DEVELOPMENT REFERENCES: Technical Requirements 13.1.31
EOP-0.0A
TDM-804A

REFERENCES SUPPLIED TO APPLICANT:  TDM-804A, Boric Acid Storage Tank
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since this value would be obtained if the operator chose to borate 3120 gallons (equivalent to
two stuck rods), but 3 rods are not fully inserted and the level will be between 48% and 49% when
completed.

b. Plausible since this value would be obtained if the operator chose to borate 3120 gallons (equivalent to
two stuck rods), but 3 rods are not fully inserted and the level will be between 48% and 49% when
completed.

c. Plausible since this is the actual level that will exist in the tank upon completion of the boration, but
this is below the minimum required level for the TRM.

V' d. An initial boric acid tank level of 61% correlates to approximately 26190 gallons. The operator is
required to borate 4680 gallons, which lowers tank volume to approximately 21510 gallons. This
correlates to a level of between 48% and 49% which is below the minimum required level of 50% in
Mode 3 per the TRM.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the amount of boric acid required for EOP actions and
determination of TS limits for BAT



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 20 TIER/GROUP: 1/2
KA IMPORTANCE: RO 2.8% SRO
10CFRS5 CONTENT:  41(b) 8/10 43(b)
KA: 000028.AK1.01

Knowledge of the operational implications of the following concepts as they apply to Pressurizer Level
Control Malfunctions: PZR reference leak abnormalities

OBJECTIVE: SYS.PP1.OB08

Describe or state how the following concepts or conditions apply to the Pressurizer Pressure and Level
Control System:
4. Response of PRZR level detectors to a reference leg leak

DEVELOPMENT REFERENCES: ABN-706
LN OP51.SYS.PP1
LN GENERIC FUNDAMENTALS - DETECTORS

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.PP1.0B08-005
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since 459 fails in a high direction and charging flow decreases in response, but actual

pressurizer level decreases as a result of the lowered charging flow.

V' b. The reference leg leak results in 459 failing in a high direction due to a lower AP. Since 459 is the
controlling channel, charging flow is reduced in an attempt to lower indicated level and actual level
lowers.

c. Plausible since this is the response that would be expected if the variable leg of 459 were to develop a
leak, but with the reference leg developing the leak the plant responds in the opposite direction.

d. Plausible since this is the response that would be expected of 459 and charging flow if the variable leg
of 459 were to develop a leak, but with the reference leg developing the leak the plant response is
opposite.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analyze the effect of a reference leg leak on the controlling channel of
pressurizer level and determine how the control system will respond



Comanche Peak NRC Written Examination
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Data Sheets

QUESTION NUMBER: 21 TIER/GROUP: 1/2
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000059.AA1.01
Ability to operate and / or monitor the following as they apply to the Accidental Liquid Radwaste
Release: Radioactive-liquid monitor

OBJECTIVE: SYS.VDI1.OB06

List and explain the Vents and Drains System design features which provide for the trips, permissives,
and interlocks associated with the following:
e X-RE-5251A

DEVELOPMENT REFERENCES: ABN-903
ALM-3200
RWS-108

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.RM1.0B10-003
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since a high alarm on X-RE-5251A will open WM183A, but it closes WM182A.

V' b. A high alarm on X-RE-5251A will realign sump discharge from the LVW system (WM183A closes)
to the COW system (WM182A opens).

c. Plausible since a high alarm on X-RE-5251A will shift the sump discharge, but it shifts it from the
LVW to the COW system.

d. Plausible since a high alarm on X-RE-5251A will close WM182A, but it opens WM183A.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION: Knowledge of the automatic actions associated with high radiation alarms
which will terminate accidental gaseous releases



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 22 TIER/GROUP: 1/2
KA IMPORTANCE: RO 2.7 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 000060.AK2.02

Knowledge of the interrelations between the Accidental Gaseous Radwaste Release and the following:
Auxiliary building ventilation system

OBJECTIVE: SYS.GHI1.0B02

State the functions, operations and interlocks of the following Gaseous Waste Processing System
components:
7. X-HV-0014, GWPS Discharge to Plant Vent Stacks

DEVELOPMENT REFERENCES: ABN-902
ALM-3200

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since the Waste Gas Radiation Monitor (WGS083) monitors downstream of HCV-0014, but

neither of these monitors will perform this action.

b. Plausible since the Plant Vent Stack Wide Range Noble Gas Monitor (PVG684/685) will
automatically close HCV-0014, but the Waste Gas Radiation Monitor (WGS083) will not perform this
action.

c. Plausible since the Aux Building Vent Duct Monitor (ABV089) will automatically close HCV-0014,
but the Plant Vent Noble Gas Activity Monitor (PVG384/385) will not perform this action.

v d. A high radiation alarm on either the Plant Vent Stack Wide Range Noble Gas Monitor (PVG684/685)
or the Aux Building Vent Duct Monitor (ABV089) will automatically close HCV-0014.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the automatic actions associated with high radiation alarms
which will terminate accidental gaseous releases



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 23 TIER/GROUP: 1/2
KA IMPORTANCE: RO 3.2 SRO
10CFRS5 CONTENT: 41(b) 5/10 43(b)
KA: WEI4.EK3.01

Knowledge of the reasons for the following responses as they apply to the (High Containment Pressure)
Facility operating characteristics during transient conditions, including coolant chemistry and the effects
of temperature, pressure, and reactivity changes and operating limitations and reasons for these operating
characteristics.

OBJECTIVE: EO1.XG3.0B404

Given plant conditions, evaluate and describe associated actions for transferring Containment Spray from
the Injection Mode to the Recirculation Mode in accordance with EOS-1.3..

DEVELOPMENT REFERENCES: EOS-1.3
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: EO1.XG3.0B404-004
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
V' a. Spray is to be continued from the RWST until RWST level is <24% to ensure sufficient boric acid and

NaOH mixing to maintain the pH of the containment sump water within the analyzed range.

b. Plausible since adequate containment sump level is required to maintain NPSH to all ECCS pumps,
but adequate level will exist in the sump when RWST level drops below 45%.

¢. Plausible since this action would be taken in the event that a transition were made to ECA-1.1, “Loss
of Emergency Coolant Recirculation,” but otherwise containment spray is maintained in operation
until directed by plant staff.

d. Plausible since a low level condition in the RWST could result in pump cavitation, but this does not
occur for ECCS pumps until level is <12% and for the CS pumps until level is <6%..

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the proper actions to take regarding RWST level and CS operation
and knowledge of the reason for these actions



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 24 TIER/GROUP: 1/2
KA IMPORTANCE: RO 34 SRO
10CFRS55 CONTENT:  41(b) 10# 43(b)
KA: WE06.EA2.01 # NO 55.41(b) tie identified in NUREG-1122

Ability to determine and interpret the following as they apply to the (Degraded Core Cooling) Facility
conditions and selection of appropriate procedures during abnormal and emergency operations.

OBJECTIVE: SM3.XH4.0B104
Discuss the reason/basis for the step, note, or caution, given a procedural step, note, or caution.

DEVELOPMENT REFERENCES: FRC-0.2
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SM3.XH4.0B104-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. IfFRP-0.1 is entered, the cooldown in FRC-0.2 would be stopped and a soak period would be
required. This could result in core boiling and an increase in temperature to the point where the entry
conditions for FRC-0.1 would be required and this would be an undesirable condition.

b. Plausible since remaining in FRC-0.2 is the proper action, but it is related to not causing core cooling
conditions to deteriorate to an inadequate core cooling condition.

¢. Plausible since the red path for integrity normally has a higher priority than the orange path for core
cooling, but under these conditions it is desirable to remain in FRC-0.2.

d. Plausible since the red path for integrity normally has a higher priority than the orange path for core
cooling, but under these conditions it is desirable to remain in FRC-0.2.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION: Knowledge of the basis for remaining in FRC-0.2 even if a red path condition
occurs which would normally require a transition to another procedure
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QUESTION NUMBER: 25 TIER/GROUP: 1/2
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: WE02.EK2.02

Knowledge of the interrelations between the (SI Termination) and the following: Facility's heat removal
systems, including primary coolant, emergency coolant, the decay heat removal systems, and relations
between the proper operation of these systems to the operation of the facility.

OBJECTIVE: SJ1.XG9.0B108

Identify the items on EOS-1.1A/B foldout page, including any equipment, parameter, set point, or
condition.

DEVELOPMENT REFERENCES: EOS-1.1
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SJ1.XG9.0B102-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since this is the action required if pressurizer level is below 6%, but with subcooling below
the required value ECCS pumps must be started and a transition made to EOP-1.0.

b. Plausible since ECCS pumps are to started as necessary, but a transition to EOP-1.0 is also required.

V¢ Based on subcooling being less than 25°F, ECCS pumps must be started as necessary and a transition
made to EOP-1.0.

d. Plausible since a transition to EOP-1.0 is required, but starting ECCS pumps is the action to be taken
instead of manually actuating SI.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of plant conditions following SI termination to determine proper
actions
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QUESTION NUMBER: 26 TIER/GROUP: 1/2
KA IMPORTANCE: RO 3.1 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: WEI16.2.4.06
Knowledge of symptom based EOP mitigation strategies (Containment High Radiation).

OBJECTIVE: ERG.XD2.0B08
State when Foldout Page items are applicable during the use of ERGs.

DEVELOPMENT REFERENCES: ODA-407
EOS-0.1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since starting additional CCPs could restore pressurizer level, but this action is not contained

in FRZ-0.3A and foldout items of EOS-0.1 are required to be implemented.

b. Plausible since this is the correct action to perform, but FRZ-0.3 does not contain a foldout page item
and foldout items of EOS-0.1 are required to be implemented.

c. Plausible since many foldout pages contain this statement and foldout pages are required to be
implemented when performing yellow path FRGs, but the foldout page item for EOS-0.1 directs the
crew back to EOP-0.0.

V' d. When performing yellow status FRGs, continuous actions and foldout page items of ORGs are
monitored and implemented as required. Yellow path procedures are considered to be performed in
parallel.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL
DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the implementation criteria for yellow path FRGs and foldout
page items as directed by administrative procedures
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QUESTION NUMBER: 27 TIER/GROUP: 1/2
KA IMPORTANCE: RO 3.7 SRO
10CFRS55 CONTENT: 41(b) 5/10  43(b)
KA: WEO08.EK3.03
Knowledge of the reasons for the following responses as they apply to the (Pressurized Thermal Shock)
Manipulation of controls required to obtain desired operating results during abnormal, and emergency
situations.
OBJECTIVE: SKI1.XHB.OB105

Given a procedural step, note, or caution in FRP-0.1, discuss the reason for the step, note, or caution.

DEVELOPMENT REFERENCES: FRP-0.1
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: INPO Bank 27715
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since a soak period is required, but RCS temperature is held stable and pressure is lowered

prior to the soak.

b. Plausible since the RCS pressure is decreased to minimize subcooling, but RCS temperatures are
maintained stable once the depressurization is started to minimize subcooling.

V¢ RCS temperature is maintained stable and RCS pressure is decreased to minimize RCS subcooling to
decrease the pressure stress and, thus, the total stress across the reactor vessel wall.

d. Plausible since RCS temperature is held stable, but the RCS must be depressurized to allow a soak
period.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the actions required to minimize PTS effects and knowledge of the
bases for these actions
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QUESTION NUMBER: 28 TIER/GROUP: 2/1
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 003.K3.02
Knowledge of the effect that a loss or malfunction of the RCPS will have on the following: S/G

OBJECTIVE: GFE.HT5.0B008

Define steam generator shrink and swell, and describe how each occurs during plant steam demand
changes.

DEVELOPMENT REFERENCES: ABN-101
LN OP11.GFE.HT5

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SH5.MUS5.0B101-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER V’d):
a. Plausible since the increase in steam flow and SG level are indicative of SG ‘swell,” but with the RCP

tripped the SG will stop steaming and ‘shrink” will occur.

b. Plausible since SG level does decrease as ‘shrink’ occurs, but when an RCP trips the SG stops
steaming so steam flow would decrease.

c. Plausible since steam flow does decrease when the RCP trips, but SG level will decrease as a result of

SG “shrink’.
V' d. With an RCP stopped, the affected SG will stop steaming. This reduction in steam flow will result in
SG “shrink’.
DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Comprehension of the effect of an RCP trip on heat transfer and SG shrink and
swell
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QUESTION NUMBER: 29 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.5 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 004.K5.36
Knowledge of the operational implications of the following concepts as they apply to the CVCS:
Solubility of boron in water; temperature effect

OBJECTIVE: SYS.CS1.0BI10

State the physical connections and evaluate the cause-effect relationships between CVCS and the
following systems, components, or events:
26. Inadvertent boration or dililution

DEVELOPMENT REFERENCES: SOER 94-02
LN OP51.SYS.CS1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CS1.0B10-021
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since lowering the setpoint of TK-130 results in increased CCW flow, but the lower

temperature causes the demins to store boron and lower RCS boron concentration.

V' b. Lowering the setpoint of TK-130 increases CCW flow through the HX to lower the letdown
temperature. A lower letdown temperature causes the CVCS demins to remove boron from the
letdown stream and lower RCS boron concentration.

c. Plausible since an increase in CVCS flow would result in a higher letdown temperature which would
cause boron to be released from the demins to the RCS, but the controller affects CCW flow and RCS
boron concentration decreases.

d. Plausible since RCS boron concentration decreases, but it is a result of increased CCW flow and not
increased CVCS flow.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of adjusting a temperature setpoint on the ability of the
demineralizers to retain boron
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QUESTION NUMBER: 30 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.1 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 004.A4.19

Ability to manually operate and/or monitor in the control room: CVCS letdown orifice isolation valve
and valve control switches

OBJECTIVE: SYS.CS1.0B08

List and explain the CVCS design features which provide for the trips, permissives and interlocks
associated with each of the following:

9. Interlocks associated with operation of orifice isolation valves

DEVELOPMENT REFERENCES: E1-0061, Sh 19 and 36
LN OP51.SYS.CS1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CS1.0B02-017
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since both 459 and 460 must be open to manually open any orifice isolation valve, but there
is no interlock to manually close the orifice isolation valves.

b. Plausible since one set of valves must be closed to manually open the other set of valves, but the
orifice valves are required to be closed to manually open the letdown isolation valves.

V' ¢. To manually close either 459 or 460, all three of the letdown orifice isolation valves must be closed.

d. Plausible since all orifice valves must be in the same position to open the letdown isolation valves, but
they must be closed and not open.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION:  Knowledge of interlocks between CVCS letdown valves



Comanche Peak NRC Written Examination
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Data Sheets

QUESTION NUMBER: 31 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.7* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 005.K2.03

Knowledge of bus power supplies to the following: RCS pressure boundary motor-operated valves

OBJECTIVE: SYS.AC2.0B03

Draw and explain a one-line diagram of the AC Distribution System including breakers, power supplies,
transformers and major loads for each of the following:
3. uEBI1-uEB4

DEVELOPMENT REFERENCES: SOP-101
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since these are safety related DC buses which supply power to the PRZR PORVs, but not the
block valves.

b. Plausible since the power supplies are safety related power supplies, but the block valves use 480
VAC, not 118 VAC.

V' ¢. The power supply for PORV Block 8000A is 1EB3-2 and the power supply for PORV Block 8000B is

1EB4-2.
d. Plausible since these are both safety related power supplies, but the power supplies are 1EB3-2 and
1EB4-2.
DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 4
EXPLANATION:  Recall of PRZR PORYV Block valve power supplies
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QUESTION NUMBER: 32 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.0 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 006.K6.05

Knowledge of the effect of a loss or malfunction on the following will have on the ECCS: HPI/LPI
cooling water

OBJECTIVE: SYS.RHI1.0B15

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

2. CCW System

DEVELOPMENT REFERENCES: EOS-1.3
FRC-0.1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. Train B RHR can be operated in any mode available since CCW flow is available. Train A RHR can
only be operated when the water temperature being pumped is < 120°F. The RWST, used in injection
mode, is maintained below this temperature, but the sump water used for recirc will be higher than this
limit and Train A RHR cannot be operated in recirc without CCW.

b. Plausible since Train A RHR can only be operated in injection mode, but Train B can be operated in
injection or recirc mode since it has CCW available.

c. Plausible since Train B RHR can be operated in injection or recirc mode since it has CCW available,
but Train A can only be operated in injection mode without CCW available.

d. Plausible since both trains of RHR can be operated in injection mode, but only Train B RHR can be
operated in recirc mode.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 4

EXPLANATION:  Must analyze the effect of the LOCA on sump water temperature to determine
that temperature will exceed the limitations of RHR operation without CCW



Comanche Peak NRC Written Examination
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QUESTION NUMBER: 33 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.1 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 007.K5.02
Knowledge of the operational implications of the following concepts as they apply to PRTS: Method of
forming a steam bubble in the PZR

OBJECTIVE: SYS.RC1.0B15

Describe the basis for the precautions, limitations, and major procedure steps relative to the Reactor
Coolant System for:
7. SOP-101, Reactor Coolant System

DEVELOPMENT REFERENCES: SOP-101
LN OP51.SYS.RC1

REFERENCES SUPPLIED TO APPLICANT: Steam Tables
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since this is similar to an alternate method of establishing a bubble, however the preferred

method is by establishing a bubble while a vacuum still exists in the RCS.

b. Plausible since this is similar to an alternate method of establishing a bubble, however the preferred
method is by establishing a bubble while a vacuum still exists in the RCS.

c. Plausible since the bubble is established under vacuum conditions, but the level in the pressurizer is
maintained constant at approximately 50% instead of filling solid.

V' d. During vacuum fill of the RCS a bubble in the pressurizer is established while the RCS is at a vacuum.
Charging and letdown are adjusted as needed to maintain level and pressure constant in preparation
for establishing a bubble.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION: Knowledge of the preferred method of drawing a bubble in the pressurizer
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QUESTION NUMBER: 34 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.9 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 008.A1.02

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated
with operating the CCWS controls including: CCW temperature

OBJECTIVE: SOI1.NC1.0B104

Discuss ABN-501, Station Water System Malfunctions, to include the following:
2. Symptoms

3. Plant Indications

5. Notes and Cautions

DEVELOPMENT REFERENCES: ABN-501
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: S01.NC1.0B104-002
NRC EXAM HISTORY:
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since this would remove any non-safeguards heat loads being carried by the CCW pump, but

procedure requires that the pump be secured.

V' b. ABN-501 requires that the affected train CCW pump be secured if the CCW heat exchanger outlet
temperature exceeds 122°F.

c. Plausible since the CCW trains are normally cross-tied via the non-safeguards loop, but SSW trains
are not cross-tied.

d. Plausible since this is a possible action to be taken in the event of a complete loss of SSW in a Unit,
but with one train of SSW available this action would not be taken.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION:  Knowledge of the procedural requirements for an elevated temperature in CCW
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QUESTION NUMBER: 35 TIER/GROUP: 2/1
KA IMPORTANCE: RO 34 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: 008.2.1.32
Ability to explain and apply all system limits and precautions. (Component Cooling Water).

OBJECTIVE: SOI1.NC1.0B101

Discuss SOP-502, Component Cooling Water System, to include the following:
2. Precautions
3. Limitations
4. Notes and Cautions

DEVELOPMENT REFERENCES: SOP-502
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: S01.NC1.0B101-002
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the reason for establishing additional flow paths is to prevent relief valves from lifting,
but opening HS-4537 will not provide an additional flow path prior to starting the pump since the
valve will only remain open if the pump is running and a low flow condition exists.

b. Plausible since HS-4537 will automatically open when the pump starts, but additional flow paths are
used to prevent relief valves from lifting.

V' ¢. Running two CCW pumps during low heat load conditions (at power conditions) will cause pressure
to increase. Providing an additional flow path for the system minimizes the pressure spike and
prevents lifting reliefs. These valves are used since they can be throttled open.

d. Plausible since these CCW valves are used to establish additional flow paths, but the reason additional
flow paths are provided is to minimize the likelihood of lifting relief valves.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION: Comprehension of the operation of the various valves in the CCW system and
knowledge of the effect of operating pumps during low heat loads
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QUESTION NUMBER: 36 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.7 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 010.K6.01

Knowledge of the effect of a loss or malfunction on the following will have on the PZR PCS: Pressure
detection systems

OBJECTIVE: SYS.PP1.OB07

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

1. PRZR PORYV Open Interlocks in AUTO

4. PRZR High Pressure Reactor Trip

5. PRZR Low Pressure Reactor Trip

6. PRZR Low Pressure Safety Injection

DEVELOPMENT REFERENCES: ABN-705
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since a low pressure reactor trip and safety injection would occur with no operator action if

PT-455 were to fail high, but with PT-456 failing high pressure stabilizes around 2185 psig.

V' b. With 456 failing high, PORV 456 opens and actual pressure begins lowering. The spray valves
remain closed and the heaters will energize as pressure sensed by 455 decreases, but the open PORV
causes pressure to continue to lower. When PT-457 senses pressure below 2185 psig, the open
interlock for PORV 456 is lost and the PORV closes. As pressure increases above 2185 psig due to
the heaters, the open interlock for the PORYV is restored and pressure will cycle around 2185 psig.

c. Plausible since pressure would increase and cycle around 2335 psig with no operator action if PT-455
were to fail low, but with PT-456 failing high pressure stabilizes around 2185 psig.

d. Plausible since pressure would increase with no operator action if PT-455 were to fail low and, if
PORYV 456 were to also fail, a high pressure reactor trip would occur, but with PT-456 failing high
pressure stabilizes around 2185 psig.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION:  Analysis of how pressurizer pressure will respond to a transmitter failure
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QUESTION NUMBER: 37 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.3% SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 012.K5.01
Knowledge of the operational implications of the following concepts as the apply to the RPS: DNB

OBJECTIVE: SYS.NT1.0B09

Reproduce the Overtemperature and Overpower N-16 Setpoint formulas and explain how the inputs
apply a penalty/credit to the Setpoints.

DEVELOPMENT REFERENCES: Tech Spec 3.3.1
Tech Spec Bases B 3.3.1
Core Operating Limit Report Unit 1 Cycle 11

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since T-cold is an input to the OT N-16 setpoint, but lowering T-cold brings the plant further
away from a boiling condition which increases the OT N-16 setpoint.

V' b. Lowering pressure brings the plant closer to a boiling condition which is protected against by reducing
the OT N-16 setpoint.

c. Plausible since A-I is an input to the OT N-16 setpoint, but A-I must increase to > + 7.4% before any
reduction in the setpoint occurs.

d. Plausible since RCS flow is a DNB parameter, but the setpoint is based on the assumption that a
minimum of 397,000 gpm total flow exists. Changing RCS flow has no effect on the OT N-16
setpoint.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL
DIFFICULTY RATING: 3

EXPLANATION:  Analyze each of the plant changes to determine whether the plant is operating
closer or further away from DNB conditions
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QUESTION NUMBER: 38 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.6 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 012.A4.05

Ability to manually operate and/or monitor in the control room: Channel defeat controls

OBJECTIVE: SYS.ES1.0B0S5

List and explain the coincidence and setpoints associated with the following ESF actuation signals:
1. Safety Injection
4. Steamline Isolation

DEVELOPMENT REFERENCES: ALM-0065
IPO-005
LN OP51.SYS.ES1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.ES1.0B05-013
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since action is taken to block the steamline isolation and SI signals, but the blocking enables
a negative pressure rate signal to close the MSIVs.

b. Plausible since action is taken to block the steamline isolation and an SI could occur if the break were
inside containment, but the blocking enables a negative pressure rate signal to close the MSIVs.

V¢ With the actions taken to block the low steamline pressure SI signal, a main steamline isolation will
still occur on a large steam break due to the blocking actions enabling a negative pressure rate signal
to close the MSIVs.

d. Plausible since the main steamline isolation will occur and an SI would still occur if the break were
inside containment, but the SI will not occur with the break location.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION: Knowledge of the effect of blocking ESF actuation signals on plant operations



Comanche Peak NRC Written Examination
Reactor Operator
Data Sheets

QUESTION NUMBER: 39 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.7* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 013.K6.01
Knowledge of the effect of a loss or malfunction on the following will have on the ESFAS: Sensors and
detectors

OBJECTIVE: SYS.CT1.0B09

List and explain the Containment Spray System design features which provide for the trips, permissives,
and interlocks associated with the following:

5. Containment Spray/Phase B Isolation automatic actuation

DEVELOPMENT REFERENCES: ALM-0022
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: NRC Exam LC14
NRC EXAM HISTORY: RO 112002 - Q59
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since the HI-1 containment pressure coincidence and setpoint is 2/3 > 3.2 psig, but HI-3

requires 2/4 > 18.2 psig.

b. Plausible since the setpoint for HI-3 is > 18.2 psig, but with one detector failed low the coincidence
becomes 2/3.

V¢ The coincidence and setpoint for HI-3 containment pressure is 2/4 > 18.2 psig. With a detector failed
low, the coincidence is changed to 2/3.

d. Plausible since the coincidence for HI-3 containment pressure with a failed detector is 2/3, but the
setpoint for HI-3 is > 18.2 psig.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of coincidence required for ESF actuation with failed detector
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QUESTION NUMBER: 40 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.1 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 022.A2.05

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: Major leak in CCS

OBJECTIVE: SYS.CH2.0B06

Identify and describe the Main Control Board / Plant Computer controls, alarms, and indications
associated with the Ventilation Chilled Water System.

DEVELOPMENT REFERENCES: ALM-0022
ALM-0113
M1-0307A, Sheet A

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since turning off the fan closes the vent chilled water return valve from the individual fans,
but the supply valve for each fan is manual so the leak is not isolated.

b. Plausible since turning off the fan closes the vent chilled water return valve from the individual fans,
but the supply valve for each fan is manual so the leak is not isolated.

V' ¢. Turning off the fan closes the vent chilled water return valve from the individual fans, but the supply
valve for each fan is manual so the leak is not isolated. A containment entry must be made to
manually isolate the supply valve.

d. Plausible since turning off the fan closes the vent chilled water return valve from the individual fans,
but the supply valve for each fan is manual so the leak is not isolated. Also, the return valve control
switch is on the vent panel, but the supply is manual and a containment entry is required to isolate the
leak.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of the vent chilled water system supply and return to containment
fan coolers
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QUESTION NUMBER: 41 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.6 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 022.A4.01

Ability to manually operate and/or monitor in the control room: CCS fans

OBJECTIVE: SYS.CL1.0B04

State the location (if applicable) of the following indications and controls, and describe how each is
interpreted or used to predict, monitor, or control changes in the Containment Ventilation System:
7. Fan and damper hand switches (Control Room)

DEVELOPMENT REFERENCES: EOP-0.0
ALM-0031
E1-0033, Sheet 15

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: INPO Bank 20192
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since these are the indications that would be available if the fan tripped due to an overcurrent

condition, but the white light will remain off.

V' b. The fan is load shed via a shunt trip of the breaker upon receipt of an SI signal. With the hand switch
in the Auto After Start position, this will cause the amber light to energize. The green light is on
because the breaker is open, which is also why the red light is off, and the white light only energizes
on a fault which causes an overcurrent.

c. Plausible since the green and red light indications are correct for the conditions, but the amber and
white lights are identified backwards.

d. Plausible since these are the indications that would be available if the fan were still operating which
would occur if the signal were a Blackout instead of an SI, but the fan will load shed on the SI.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION:  Knowledge of the hand switch indications on the control board
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QUESTION NUMBER: 42 TIER/GROUP: 2/1
KA IMPORTANCE: RO 4.1 SRO
10CFRS5 CONTENT: 41(b) 2-9 43(b)
KA: 026.K1.02

Knowledge of the physical connections and/or cause effect relationships between the CSS and the
following systems: Cooling water

OBJECTIVE: SYS.CTI1.OBI15

Evaluate the effect a loss of the following systems has on the Containment Spray system:
2. Component Cooling Water
3. Station Service Water

DEVELOPMENT REFERENCES: SOP-204A
LN OP51.SYS.CT1

REFERENCES SUPPLIED TO APPLICANT:
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.RH1.0B02-034
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since CCW does supply cooling to the seal coolers, but SSW supplies cooling to the bearing

coolers.

b. Plausible since CCW and SSW supply the coolers, but CCW supplies the seal coolers and SSW
supplies the bearing coolers.

V¢ SSW supplies cooling to the pump bearing coolers and CCW supplies the pump seal coolers as well as
the CS heat exchanger.
d. Plausible since SSW does supply cooling to the bearing coolers, but CCW supplies cooling to the seal
coolers.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the cooling water supplies to Containment Spray
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QUESTION NUMBER: 43 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.7 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 039.K4.05

Knowledge of MRSS design feature(s) and/or interlock(s) which provide for the following: Automatic
isolation of steam line

OBJECTIVE: SYS.MRI1.0B28

Describe the following with regard to the Main Steam Isolation signal:
1. Initiating signals and coincidence

DEVELOPMENT REFERENCES: ALM-0063
ALM-0022
ABN-603

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. With a loss of 1PC2, the input relays for channel II steam pressure and containment pressure are in the
tripped (de-energized) condition which causes the low steam pressure isolation and the high
containment pressure isolation signals to now have a coincidence of 1/2 remaining channels. The first
steam pressure below 605 psig or the first containment pressure above 6.2 psig causes a main steam
line isolation.

b. Plausible since this would cause a steam line isolation signal, but an earlier signal was generated by
the low steam line pressure.

c. Plausible since other high containment pressure signals (HI-3) are energized to actuate, but the low
steam pressure and HI-2 signals (6.2 psig) are de-energized to actuate so earlier signals would have
caused the isolation.

d. Plausible since other ESF actuation signals (Containment HI-3) are energized to actuate, but the low
steam pressure and HI-2 signals (6.2 psig) are de-energized to actuate so earlier signals would have
caused the isolation.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Comprehension of the loss of power on the input relays in SSPS and how the
coincidence for steam line isolation is affected
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QUESTION NUMBER: 44 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.6 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 056.A2.04

Ability to (a) predict the impacts of the following malfunctions or operations on the Condensate System;
and (b) based on those predictions, use procedures to correct, control, or mitigate the consequences of
those malfunctions or operations: Loss of condensate pumps

OBJECTIVE: SYS.CO1.0B02

State the functions, operations, and interlocks of the following Condensate System components:
2. Condensate Pumps

3. Reject Valve (LV-2211/12)

8. Low Pressure FW Heater Bypass Valve (PV-2286)

DEVELOPMENT REFERENCES: ABN-302
LN OP51.SYS.AF1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since normally PV-2286 would open and LV-2211/12 would close, but with generator output
below 15% this does not occur. Section 7 of ABN-302 addresses 2286 opening at power, but the
valve will not open and only Section 3 need be addressed.

b. Plausible since normally PV-2286 would open and LV-2211/12 does remain closed, but with
generator output below 15%, 2286 does not open. Section 7 of ABN-302 addresses 2286 opening at
power, but the valve will not open and only Section 3 need be addressed.

c. Plausible since a trip of both Condensate Pumps will cause LV-2211/12 to automatically close under
normal “at power” conditions, but this occurs only above 15% power. The crew should respond per
ABN-302 Section 3 to the Condensate Pump trip.

V' d. On a trip of both Condensate Pumps, PV-2286 automatically opens and LV-2211/12 automatically
closes ONLY if power level is above 15%. Since power is below 15%, the valves remain in position
and the crew is to respond per Section 3 to the Condensate Pump trip.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of the interlocks between the condensate pumps and the condensate
system valves and the procedure to be addressed
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QUESTION NUMBER: 45 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.6 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 059.K3.02
Knowledge of the effect that a loss or malfunction of the MFW will have on the following: AFW system

OBJECTIVE: SYS.AF1.0B08

List and explain the Auxiliary Feedwater System design features which provide for the automatic starts,
trips, permissives, and interlocks associated with the following:
5. Motor Driven Auxiliary Feedwater Pumps

DEVELOPMENT REFERENCES: M1-2206
EOS-0.1
FSAR Section 10.4.9.1
Tech Spec Bases 3.7.5
DBD-ME-0206

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.AF1.0B21-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since only the MDAFW pumps receive an autostart signal on a trip of both MFW pumps,
but the system is designed to ensure that at least two SGs receive flow.

V' b. On a trip of both MFW pumps, only the MDAFW pumps receive an autostart signal. The design of
the AFW system is to ensure the system is capable of supplying the minimum required flow to at least
two SGs.

c. Plausible since ERGs require only one SG level be above the narrow range level to ensure an adequate
heat sink, but the design of the AFW system is to ensure at least two SGs are fed. Also, the TDAFW
pump does not receive an autostart signal.

d. Plausible since the design of the AFW system is to ensure that at least two SGs receive minimum
required flow, but the TDAFW pump does not receive an autostart signal on a trip of both MFW
pumps.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL
DIFFICULTY RATING: 3

EXPLANATION: Knowledge of the automatic AFW pump starts and the bases for the AFW
system
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QUESTION NUMBER: 46 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.7% SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 061.K2.02
Knowledge of bus power supplies to the following: AFW electric drive pumps

OBJECTIVE: SYS.AF1.0B05

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

DEVELOPMENT REFERENCES: ALM-0102
ABN-602

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since this would be the status of the AFW pumps if the lockout relay actuation was an 86-2
instead of an 86-1, but with an 86-1 lockout the bus stays de-energized and no power is available to
MDAFW pump 1-01.

b. Plausible since MDAFW pump 1-02 will be operating and MDAFW pump 1-01 will be stopped, but
the TDAFW pump will be operating.

¢. Plausible since the TDAFW pump receives an autostart signal on the BOS operator lockout, but
MDAFW pump 1-02 continues to operate.

V' d. An 86-1 lockout relay causes bus 1EA1 to de-energize. MDAFW pump 1-01 will have no power
available, MDAFW pump 1-02 will continue to operate, and the TDAFW pump will autostart on the
BOS operator lockout.
DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL
DIFFICULTY RATING: 3

EXPLANATION:  Analyze the effect of a lockout relay actuation on a safeguards bus and the
effect of the bus condition on the AFW pumps
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QUESTION NUMBER: 47 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.0 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: 061.2.1.02
Knowledge of operator responsibilities during all modes of plant operation (Auxiliary Feed Water).

OBJECTIVE: SOS8.AF1.0B303

Given plant conditions that warrant feeding the steam generators with AFW, startup the AFW system
and maintain SG levels within the guidelines set forth by the Unit Supervisor or appropriate procedure.

DEVELOPMENT REFERENCES: Operations Guideline 3
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. MDAFW pumps should be manually started following a reactor trip with no SI or blackout present
and flow should be throttled to approximately 150 gpm per SG. If a MDAFW pump is not available,
then the TDAFW pump is to be started to ensure AFW is available to all SGs.

b. Plausible since the MDAFW pump and TDAFW pump are to be manually started and flow throttled to
approximately 150 gpm. However, the MDAFW pump flow control valves are maintained in MAN
and 100% open above 10% power.

c. Plausible since the MDAFW pump must be manually started and 460 gpm is the minimum flow
required to prevent a heat sink red path condition if SG levels are off-scale low, but the TDAFW
pump is to be manually started and flows adjusted to approximately 150 gpm per SG.

d. Plausible since the MDAFW pump must be manually started and 460 gpm is the minimum flow
required to prevent a heat sink red path condition if SG levels are off-scale low, but the TDAFW
pump is to be manually started and flows adjusted to approximately 150 gpm per SG.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION: Knowledge of the Ops Guideline requirements for AFW operation
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QUESTION NUMBER: 48 TIER/GROUP: 2/1
KA IMPORTANCE: RO 4.1 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 062.K3.02

Knowledge of the effect that a loss or malfunction of the ac distribution system will have on the
following: ED/G

OBJECTIVE: SYS.AC2.0B07

List and explain the AC Distribution design features which provide for the trips, permissives, and
interlocks associated with the following:

3. Safeguards Bus Feeder Breakers

9. EDG Output Breakers

DEVELOPMENT REFERENCES: ABN-601
LN OP51.SYS.ACI
LN OP51.SYS.AC2

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the Unit 1 safeguards buses will be powered by XST1, but XST]1 is the preferred
power supply for Unit 2 safeguards buses and slow transfers do not occur from alternate to preferred.

b. Plausible since XST2 will re-energize as soon as the fault is isolated on transformer 1ST and XST2 is
the alternate supply for Unit 2 safeguards, but on a loss of power to XST2 the feeder breakers to Unit
2 safeguards will open and will not reclose.

V' ¢. Onaloss of ST, XST2 is momentarily lost and then restored. Any safeguards buses being powered
from XST2 will transfer from XST2. Since XST2 is the alternate power supply for Unit 2 safeguards
buses, there is no automatic transfer to the preferred power supply of XST1. The buses will be
energized by the EDGs.

d. Plausible since the EDGs will automatically start, there are no automatic transfers to the preferred
source of XST1, and XST2 de-energizes for a period of time, but the EDG output breakers will close.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the interlocks and bus transfers associated with the safeguards buses
when in an alternate alignment
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QUESTION NUMBER: 49 TIER/GROUP: 2/1
KA IMPORTANCE: RO 2.7 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 063.A3.01

Ability to monitor automatic operation of the DC electrical system, including: Meters, annunciators,
dials, recorders, and indicating lights

OBJECTIVE: SYS.DC1.0B06

State the location (if applicable) of the following indications and controls, and describe how each is
interpreted or used to predict, monitor, or control changes in the DC Electrical System:
1. 125 Volt DC Switch Panels 1ED1, 1ED2, 1ED3, and 1ED4 voltage (Control Room)
2. Batteries BT1IEDI1, BTIED2, BT1ED3, and BT1ED4 current (Control Room)
4. Battery Charger indication, circuit breakers, and switches (Local)

e Bus voltage

e Selector switch (Float / Equalize)
5. DC Buses (Local(

e Ground detection switches and lamps

DEVELOPMENT REFERENCES: ALM-0102
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since the battery panel voltage is lower than the battery charger voltage, but is within the
undervoltage alarm setpoint and is the cause for the negative current, indicating that the charger is
charging the battery.

b. Plausible since the battery charger voltage is higher than the battery panel voltage, but is within the
overvoltage alarm setpoint and is the cause for the negative current, indicating that the charger is
charging the battery.

c. Plausible since a difference exists between the positive and negative indications, but the dimmer light
is the terminal with the ground condition.

v d. When performing a ground test, if one light is dimmer than the other, a ground condition is associated
with the terminal for the dimly lit light. Voltages are normal for the given conditions.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 4
EXPLANATION:  Analysis of given DC conditions to determine the cause of the conditions



QUESTION NUMBER: 50 TIER/GROUP:
KA IMPORTANCE:
10CFRS5 CONTENT:

KA: 063.2.2.22
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2/1
RO 34 SRO
41(b) 10# 43(b)
#NO 55.41(b) tie identified in NUREG-1122

Knowledge of limiting conditions for operations and safety limits (DC Electrical Distribution).

OBJECTIVE: SYS.DC1.0B18

List and describe the following Technical Specifications and Technical Manual Requirements (i.e.,
LCOs, action statements and conditional surveillance requirements of hone hour and less, if applicable)

for the DC Electrical System:

1. 3.8.4and 3.8.5, DC Sources — Operating and Shutdown

DEVELOPMENT REFERENCES: Tech Spec 3.8.4

Tech Spec Bases 3.8.4

REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.DC1.0B18-002
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since battery charger BC1ED1-2 is already out of service, but depressing the equalize push
button causes battery charger output voltage to be 138 — 140 VDC which is an operable condition.

V' b. Each battery is required to have a minimum float voltage of 2.13 volts per cell or 128 volts total.

c. Plausible since 0 amps may indicate that the battery is not performing its function, but a float current
of 0 amps indicates that the battery charger has fully charged the battery and the battery charger is

supplying all bus loads.

d. Plausible since one battery charger is already out of service, but BC1ED4-1 is a different train and
BC1ED4-2 would be placed in service prior to placing BC1ED4-1 under clearance.

DIFFICULTY ANALYSIS:

D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the minimum requirements for DC electrical system Tech Specs
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QUESTION NUMBER: 51 TIER/GROUP: 2/1
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 064.K4.10
Knowledge of ED/G system design feature(s) and/or interlock(s) which provide for the following:
Automatic load sequencer: blackout

OBJECTIVE: SYS.ES3.0B01

State the function and overall design criteria of the Safety Injection and Blackout Sequencers.

DEVELOPMENT REFERENCES: DBD-ME-011
LN OP51.SYS.ES3

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.ES3.0B05-004
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V a. The SI sequencer immediately stops upon receipt of a blackout signal, loads are shed due to the UV
condition, the SI sequencer resets, and loads are loaded once the EDG breaker is closed by the SI
sequencer, beginning with Step 1.

b. Plausible since load shedding occurs and the EDG output breakers close, but SI loads and not blackout
loads are loaded by the sequencer.

c. Plausible since the SI sequencer does stop until the EDG output breakers close and loads are
sequenced on by the SI sequencer, but the SI sequencer resets and begins again at Step 1.

d. Plausible since the SI sequencer does stop until the EDG output breakers close, but the loads are
sequenced by the SI sequencer, not the blackout sequencer.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of a blackout signal on the sequencer operations while the
sequencer is firing from a previous event
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QUESTION NUMBER: 52 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.6 SRO
10CFR55 CONTENT: 41(b) 2-9 43(b)
KA: 073.K1.01
Knowledge of the physical connections and/or cause effect relationships between the PRM system and
the following systems: Those systems served by PRMs
OBJECTIVE: SYS.HV1.0B0S§

Describe how the following signals affect the Control Room Ventilation System:
3. High Radiation at Air Intake

DEVELOPMENT REFERENCES: ABN-203
ALM-3200

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.HV1.0B12-003
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. A high radiation alarm or loss of power to the RM-80 from any of the four intake radiation monitors
will initiate an actuation signal to both trains of Control Room vent, but it will place the system in
Emergency Recirculation and not Isolation.

b. Plausible since CR vent will receive an actuation signal, but it only requires a single rad monitor in
alarm and it shifts to Emergency Recirculation.

V¢ A high radiation alarm or loss of power to the RM-80 from any of the four intake radiation monitors
will initiate an Emergency Recirculation signal to both trains of Control Room vent.

d. Plausible since CR vent will go to the Emergency Recirculation mode, but it only requires any one of
the four monitors in a high alarm condition.

DIFFICULTY ANALYSIS:

D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL
DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the response of the CR vent system to a high rad condition
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QUESTION NUMBER: 53 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.5% SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 076.A2.01

Ability to (a) predict the impacts of the following malfunctions or operations on the SWS; and (b) based
on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Loss of SWS

OBJECTIVE: SYS.SWI1.0Bl11

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

a. SOP-501A/B, Station Service Water System

e. ABN-501, Station Service Water System Malfunction

DEVELOPMENT REFERENCES: ABN-501
SOP-501

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CT1.0B12-002
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
\ a. Although either SSW from Unit 2 or Fire Protection Water can be aligned to provide cooling flow to
the CCP, only SSW from Unit 2 can supply the EDG and it is aligned in accordance with SOP-501.

b. Plausible since Fire Protection Water can be aligned to provide cooling flow to the CCP, only SSW
from Unit 2 can supply the EDG and it is aligned in accordance with SOP-501.

c. Plausible since SSW from Unit 2 is aligned to provide cooling flow to the CCP and EDG, but it is
aligned in accordance with SOP-501.

d. Plausible since Fire Protection is aligned per an attachment in ABN-501 and can supply the CCP, but
only Unit 2 SSW can be aligned to provide cooling to the EDG.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Knowledge of the preferred and emergency method of providing SSW flow and
the procedures used to align each
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QUESTION NUMBER: 54 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.1 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: (078.A3.01

Ability to monitor automatic operation of the IAS, including: Air pressure

OBJECTIVE: SYS.IA1.0B08

List and explain the Instrument Air System design features which provide for the trips, permissives, and
interlocks associated with the following:

4. Decreasing / Increasing Instrument Air Receiver pressure

5. Decreasing or loss of Instrument Air Header pressure

DEVELOPMENT REFERENCES: SOP-509A
ALM-0011A

LN OP51.SYS.IA1
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.IA1.0B08-014
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since 1-02 will be running and loaded, but X-01 will be shut down due to being unloaded for
more than 10 minutes. Also plausible since the shut down time for 1-02 running unloaded is 20
minutes.

V' b. The Instrument Air Header pressure and Containment Instrument Air Header pressure alarms occur at
85 psig and 84 psig, respectively. 1-01 compressor, as the lead, loads at 105 psig and remains loaded
until pressure reaches 115 psig. 1-02 compressor, as the backup, loads at 105 psig and remains loaded
until pressure reaches 115 psig. X-01 compressor, in auto / standby, starts and loads at 90 psig,
unloads at 99 psig, and shuts down if it has been unloaded for more than 10 minutes.

c. Plausible since 1-02 will be running, but will be loaded (unloads at 115 psig) and X-01 will be shut
down due to being unloaded for more than 10 minutes. Also plausible since the shut down time for 1-
02 running unloaded is 20 minutes.

d. Plausible since 1-02 will be running and X-01 will be shut down, but 1-02 will be loaded (unloads at
115 psig.
DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of plant conditions and times to determine current status of air
compressors following transient resulting in starts
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QUESTION NUMBER: 55 TIER/GROUP: 2/1
KA IMPORTANCE: RO 3.7 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 103.A1.01
Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated
with operating the containment system controls including: Containment pressure, temperature, and
humidity

OBJECTIVE: SYS.CL1.OB14

Analyze the indications and describe the mitigation strategy and major steps relative to the Containment
Ventilation System, both initial and subsequent, for:
2. ALM-0031A, Alarm Procedure 1-ALB-03A

DEVELOPMENT REFERENCES: SOP-801A
ALM-0031A
Tech Spec 3.6.4
Tech Spec Bases 3.6.4
Tech Spec 3.6.5

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CL1.0B16-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. Containment pressure is exceeding the upper limit of 1.3 psig while containment temperature is within
the upper limit of 120°F. With the Unit in Mode 4 (>200°F) only the Containment Pressure Relief
System is to be used to adjust Containment pressure.

b. Plausible since Containment pressure is exceeding Tech Spec limits, but the Containment Purge
Supply and Exhaust System is only permitted to be used in Modes 5 and 6.

c. Plausible since Containment temperature is higher than normal and a high Containment temperature
alarm would exist, but temperature is within limits and pressure needs to be reduced.

d. Plausible since Containment temperature is higher than normal and a high Containment temperature
alarm would exist, but temperature is within limits and pressure needs to be reduced.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of containment conditions to determine limit exceeded and
determination of mode of operation to identify system to be used
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QUESTION NUMBER: 56 TIER/GROUP: 2/2
KA IMPORTANCE: RO 33 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)

KA: 002.2.4.31

Knowledge of annunciators, alarms, and indications, and use of the response instructions (Reactor
Coolant System).

OBJECTIVE: SYS.RC2.0BI11

Analyze the indications and describe the mitigation strategy and major steps taken for ALM-0053,
Reactor Vessel Flange Leakoff Temperature High.

DEVELOPMENT REFERENCES: ALM-0053
LN OP51.SYS.RC2

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.RC1.0B04-009
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. The alarm is valid since the setpoint is 140°F and containment temperature is below the indicated
temperature. The inner seal is normally aligned, so the high temperature indicates that the inner seal is
leaking and must be isolated, then placing the outer seal in service.

b. Plausible since this action would be taken in the event that containment temperature was higher and
the cause of the alarm was high ambient temperature conditions, but with containment temperature at
the given value it is well within limits.

¢. Plausible since this action would be taken in the event that the alarm were determined to be a problem
alarm, but based on the given indications the alarm is valid.

d. Plausible since it is a valid alarm and a containment entry is required to isolate one flange leakoff
valve and place the other in service, but the inner seal is leaking, not the outer.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Analysis of indication to determine validity of alarm and response
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QUESTION NUMBER: 57 TIER/GROUP: 2/2
KA IMPORTANCE: RO 33 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 011.K4.06

Knowledge of PZR LCS design feature(s) and/or interlock(s) which provide for the following: Letdown
isolation

OBJECTIVE: SYS.PP1.OBl6

Describe how the Pressurizer Pressure and Level Control System main control board / plant computer
controls, alarms, and indications are used to predict, monitor, and control changes in the system.

DEVELOPMENT REFERENCES: ALM-0052
ABN-706
7247D05, Sh 11
LN OP51.SYS.PP1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since both isolation valves will close and the Pressurizer PRESSURE control system
responds to controller output to actuate components, but the Pressurizer LEVEL controller only
positions FCV-121 and actual pressurizer low level causes the isolation.

b. Plausible since LCV-459 will close, but LCV-460 will also close as actual pressurizer level decreases.

c. Plausible since this would be the response if the controller were reverse acting, but as LK-459 output
is lowered actual charging flow decreases and pressurizer level decreases.

V d. LK-459 being lowered to 0% will cause FCV-121 to go to minimum flow. Actual pressurizer level
will decrease. At 17%, LCV-459 and LCV-460, as sensed by LT-461 and LT-460 respectively, will
automatically close.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of a previous failure causing an abnormal control
configuration while controlling level in manual
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QUESTION NUMBER: 58 TIER/GROUP: 2/2
KA IMPORTANCE: RO 3.6 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 014.A2.03

Ability to (a) predict the impacts of the following malfunctions or operations on the RPIS; and (b) based
on those predictions, use procedures to correct, control, or mitigate the consequences of those
malfunctions or operations: Dropped rod

OBJECTIVE: SYS.RI1.0B08

List the cause, effect, and annunciators associated with the following DRPI indications:
4. Rod Deviation Alarm
8. Rod At Bottom

DEVELOPMENT REFERENCES: ALM-0064
ABN-712
LN OP51.SYS.RI1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since these are the correct actions to be taken, but the indications are for a dropped rod, not a
DRPI data failure. Additional indications for the DRPI data failure would include a flashing GW light
and DATA failure LEDs lit on DRPL.

b. Plausible since these are indications that could occur for a data failure, but additional indications for
the DRPI data failure would include a flashing GW light and DATA failure LEDs lit on DRPI.

V¢ The given indications are indicative of a dropped rod. ABN-712 requires that all rods be inserted to
the CBO position in the event of a single dropped rod with the reactor not critical.

d. Plausible since the given indications are indicative of a dropped rod, but the reactor is not required to
be tripped unless more than one rod has dropped into the core.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of DRPI indications to determine cause and application of required
procedural response
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QUESTION NUMBER: 59 TIER/GROUP: 2/2
KA IMPORTANCE: RO 2.7 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 015.K5.02

Knowledge of the operational implications of the following concepts as they apply to the NIS:
Discriminator/compensation operation

OBJECTIVE: SYS.ECI1.0B12

Describe gamma compensation for the Excore Nuclear Instrumentation System, to include the following
information / concepts:

2. Definition of overcompensation including how overcompensation affects indications

3. Definition of undercompensation including how undercompensation affects indications

DEVELOPMENT REFERENCES: 1PO-002
ALM-0065

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.EC1.0B12-009
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since N-35 could be considered to be undercompensated without taking into account the SR
channels and indications of proper overlap, but considering the SR channels and overlap it is N-36
which is overcompensated.

p. Plausible since N-35 could be considered to be undercompensated without taking into account the SR
channels and indications of proper overlap and the startup should be suspended to prevent a reactor
trip, but considering the SR channels and overlap it is N-36 which is overcompensated.

c. Plausible since N-36 is overcompensated, but continuing the startup in an attempt to block the SR
channels above P-6 will result in a reactor trip.

V' d. A SR high flux trip will occur at 5E5 cps which is only approximately 1/2 decade from the current
power level. Proper overlap between the SR and IR would have the IR channels indicating
approximately 1E-10 amps at this point. P-6 should occur at approximately this time which allows
blocking the SR channels. With IR N-36 more than 1/2 decade away from the P-6 setpoint,
continuing the reactor startup will result in a reactor trip.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of NIS indications to determine the cause of the indications and
application of the proper response
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QUESTION NUMBER: 60 TIER/GROUP: 2/2
KA IMPORTANCE: RO 3.1* SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 027.K2.01
Knowledge of bus power supplies to the following: Fans

OBJECTIVE: OP51.SYS.CL1

State the general power supply, including source of control power voltage for 480 V bus loads
(safeguards or non-safeguards) for the following:

1. Supply fans

2. Exhaust fans

DEVELOPMENT REFERENCES: SOP-801
EOP-0.0
ABN-602
LN OP51.SYS.CL1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.CL1.0B06-001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since these fans are typically only run prior to Containment entry which normally occurs in
Mode 5 and ESF actuations are for the most part blocked in Mode 5, but they are powered by
Safeguards MCCs which load shed on a blackout or safety injection signal.

b. Plausible since these fans are powered by safeguards MCCs and are load shed on a blackout, but they
are also load shed on a safety injection.

c. Plausible since these fans are powered by safeguards MCCs and are load shed on a safety injection,
but they are also load shed on a blackout.

V' d. Train A fan is powered from MCC 1EB1-2 and Train B from MCC 1EB2-2. Both of these MCCs are
load shed by either a blackout signal or a safety injection signal.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 4

EXPLANATION:  Knowledge of the power supply to the pre-access filtration system fans and how
they are affected by ESF signals
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QUESTION NUMBER: 61 TIER/GROUP: 2/2
KA IMPORTANCE: RO 3.8 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 029.A3.01

Ability to monitor automatic operation of the Containment Purge System including: CPS isolation

OBJECTIVE: SYS.CL1.0B04

State the location (if applicable) of the following indications and controls, and describe how each is
interpreted or used to predict, monitor, or control changes in the Containment Ventilation System:

7. Fan and damper hand switches (Control Room)

8. Annunciators

DEVELOPMENT REFERENCES: EOP-0.0
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since hand switch position indication is not available due to the fuses being pulled.

b. Plausible since the locked valve deviation log book is used to track the position of all locked valves
which these dampers are.

c. Plausible since position indication would be available on the hand switch if the fuses were installed,
but fuses are required to be removed in Modes 1-4.

V' d. InModes 1-4 these dampers have the fuses removed so no position indication is available on the hand
switches. Position is determined by checking the green CVI lights on MLBs 45A and 45B.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the means to identify position of dampers which normally have
fuses removed
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QUESTION NUMBER: 62 TIER/GROUP: 2/2
KA IMPORTANCE: RO 2.6 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 034.K6.02

Knowledge of the effect of a loss or malfunction on the following will have on the Fuel Handling System:
Radiation monitoring systems

OBJECTIVE: SYS.RMI.0OBI11

Evaluate the effect a loss of the Digital Radiation Monitoring System has on the following:
2. Continued operation of associated equipment

DEVELOPMENT REFERENCES: ALM-3200
ALM-0032
7247D05, Sheet 8

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT:
NRC EXAM HISTORY:
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since containment ventilation is caused by a high alarm condition which does not exist, but a
loss of power to an RM-80 causes the bistables to deenergize which is the condition that the high
alarm also creates. Also plausible since it has no affect on lifting any fuel assemblies.

b. Plausible since containment ventilation is caused by a high alarm condition which does not exist, but a
loss of power to an RM-80 causes the bistables to deenergize which is the condition that the high
alarm also creates.

V ¢ A loss of power to an RM-80 causes the associated automatic actions to occur. Automatic actions
occurring due to CAG197 reaching the high alarm setpoint include causing a containment ventilation
isolation.

d. Plausible since a containment ventilation isolation automatically occurs when the RM-80 loses power,
but there is no affect on the ability to lift fuel assemblies.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of a loss of power to an RM-80 and knowledge of the
automatic actions associated with the rad monitor
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QUESTION NUMBER: 63 TIER/GROUP: 2/2
KA IMPORTANCE: RO 44 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 035.K3.01
Knowledge of the effect that a loss or malfunction of the S/GS will have on the following: RCS

OBJECTIVE: MCO.TA8.0B01

Discuss the excessive increase in secondary steam flow transient, to include comparing and contrasting
plant response to the transient of both beginning-of-life (BOL) and end-of-life (EOL) cases, with rod
control in manual and automatic.

DEVELOPMENT REFERENCES: FSAR Section 15.1.3
LP LO24.RXS.TA1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since the cooldown at BOL will be greater than at EOL, but the power level achieved will be

approximately the same since steam demand will be approximately the same.

V' b. The SG safety opening will result in the same steam demand at BOL and EOL, thus power will be
approximately the same. The lower MTC at BOL will require a greater cooldown to add the same
amount of reactivity to compensate for the increase in fuel temperature due to the power demand
resulting from the steam flow.

c. Plausible since there will be a difference in RCS temperature for BOL and EOL, but BOL will result
in a lower RCS temperature due to the smaller value of the MTC.

d. Plausible since power will stabilize at approximately the same value for both the BOL and EOL case,
but the temperature drop will be more severe at BOL due to the smaller value of the MTC.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of the moderator temperature coefficient at different times
in core age following an increase in steam demand
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QUESTION NUMBER: 64 TIER/GROUP: 2/2
KA IMPORTANCE: RO 33 SRO
10CFRS55 CONTENT:  41(b) 5 43(b)

KA: 045.A1.06

Ability to predict and/or monitor changes in parameters (to prevent exceeding design limits) associated
with operating the MT/G system controls including: Expected response of secondary plant parameters
following T/G trip

OBJECTIVE: SH5.MU5.0B102

Discuss ABN-403, “Turbine Trip Response,” to include the following:
c. Plant indications

DEVELOPMENT REFERENCES: ABN-403
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since these actions would occur if the plant were above P-9, but below P-9 the reactor does
not get a trip signal.

b. Plausible since the reactor does remain critical and steam load is transferred to the steam dumps.
However, with rods in manual there is nothing to reduce the heat production of the core so steam
dumps will not slowly close, but will maintain current heat load.

V¢ Below P-9 (50% power) a reactor trip signal is not generated. With rods in manual, a large
temperature deviation will occur which will cause steam dumps to open and assume the entire heat
load of the previous reactor power. Steam dumps are armed by C-7 since a reactor trip does not occur.
MFW flow is maintained to the SGs, but at a lower temperature since extraction steam to heat the FW
is lost on the turbine trip.

d. Plausible since the reactor remains critical and steam load is transferred to the steam dumps, as well as
MFW being maintained, but at a lower temperature. However, with rods in manual there is nothing to
reduce the heat production of the core so steam dumps will not slowly close, but will maintain current
heat load.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the effect of a turbine trip without a reactor trip on steam dump
operation, feed temperature, and reactor power
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QUESTION NUMBER: 65 TIER/GROUP: 2/2
KA IMPORTANCE: RO 35 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)

KA: 086.A4.02

Ability to manually operate and/or monitor in the control room: Fire detection panels

OBJECTIVE: SYS.FP1.0B04

Draw, label, and explain a one-line diagram of the Fire Detection sub-system to include the following
major components:

1. Fire Detection Main Control Panel

2. Fire Detection Local Control Panels

DEVELOPMENT REFERENCES: ABN-901
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since the CPX number is the local fire detection panel, but the diamond is the detector type
and the 23 is the detector zone.

V' b. The diamond is indication of an ionization detector and can be various other symbols depending on
the type of detector, the CPX number is the local fire detection panel, and the 23 is the detector zone.

c. Plausible since the diamond is the detector type, but the CPX number is the local fire detection panel
and the 23 is the detector zone.

d. Plausible since the 23 is the detector zone, but the diamond is the detector type and the CPX number is
the local fire detection panel number.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 4
EXPLANATION: Knowledge of the various indications on the fire detection panel
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QUESTION NUMBER: 66 TIER/GROUP: 3
KA IMPORTANCE: RO 3.9 SRO
10CFRS5 CONTENT:  41(b) 7 43(b)
KA: 2.1.30

Ability to locate and operate components, including local controls.

OBJECTIVE: SYS.AF1.0B20
Describe resetting of the TDAFWP Trip and Throttle Valve.

DEVELOPMENT REFERENCES: ABN-305
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: SYS.AF1.0B20-004
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. The overspeed trip linkage must first be reset, the hand wheel must be engaged by depressing and
holding the clutch lever, the hand wheel is rotated in the CW direction until the latch is fully engaged,
and the hand wheel is rotated then in the CCW direction until the actuator if fully up.

b. Plausible since these actions would cause the valve to reset if the CCW and CW operations were
reversed and the correct order used, but the valve will not reset using these actions.

¢. Plausible since these actions would cause the valve to reset if the CCW and CW operations were
reversed, but the valve will not reset using these actions.

d. Plausible since all actions that are required are included, but the order of actions is not correct.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of the means to locally reset the TDAFW pump trip and throttle
valve
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QUESTION NUMBER: 67 TIER/GROUP: 3
KA IMPORTANCE: RO 3.7 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)
KA: 2.1.01

Knowledge of conduct of operations requirements.

OBJECTIVE: ADM.XA1.0B06

Conduct the required on-shift training and control the actions of trainees in accordance with station
procedures

DEVELOPMENT REFERENCES: ODA-102
IPO-002

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: ADM.XA1.0B06- 002
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since if the trainee meets all other requirements, the Shift Manager must approve the training

and a licensed operator must directly observe.

b. Plausible since the PEO is not permitted to perform the evolution, but the reason is that the PEO is not
currently enrolled in a licensed operator program.

c. Plausible since the Shift Operations Manager must approve a trainee performing a reactor start up, but
the PEO cannot perform this evolution because other requirements are not met.

v d. Manipulation of controls by a non-licensed person (Trainee), is permissible only if that person is
currently enrolled in the replacement license program as described in TRA-203, has successfully
completed classroom instructions for the given evolution, is directly supervised by a Licensed
Operator, and approval is granted by the SM. For a Reactor startup, the Shift Ops Manager must also
approve a trainee performing the evolution.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the Operations Department requirements for trainee performance
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QUESTION NUMBER: 68 TIER/GROUP: 3
KA IMPORTANCE: RO 3.0 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)
KA: 22.12

Knowledge of surveillance procedures.

OBJECTIVE: ADM.XA5.0B126
Describe the purpose of the Master Surveillance Test List (MSTL)

DEVELOPMENT REFERENCES: STA-702
REFERENCES SUPPLIED TO APPLICANT:  None

QUESTION SOURCE: D NEW D SIGNIFICANTLY MODIFIED DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: ADM.XA5.0B04- 001
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

v a. The MSTL cross-ties Technical Specification and the surveillance procedure number, the frequency of
performance, the plant operational applicability, and any special considerations that are associated
with the surveillance.

b. Plausible since the MSTL is related to Technical Specification surveillances, but it is a cross-tie of
Technical Specifications and the surveillance procedures used to satisfy the Technical Specification
surveillance requirements.

c. Plausible since the MSTL is related to Technical Specification surveillances, but it is a cross-tie of
Technical Specifications and the surveillance procedures used to satisfy the Technical Specification
surveillance requirements.

d. Plausible since the MSTL is related to Technical Specification surveillances, but it is a cross-tie of
Technical Specifications and the surveillance procedures used to satisfy the Technical Specification
surveillance requirements.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the function of the MSTL
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QUESTION NUMBER: 69 TIER/GROUP: 3
KA IMPORTANCE: RO 3.6 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)
KA: 2213

Knowledge of tagging and clearance procedures.

OBJECTIVE: ADM.XAA.OB04

Given that a Clearance is to be implemented and a type of component to be tagged, describe the proper
method of positioning and tagging the component as described in OWI-110 and supporting procedures.

DEVELOPMENT REFERENCES: STA-605
OWI-110

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
v a. Pump breaker should be tagged first, followed by discharge path, suction path, and then vents/drains.

b. Plausible since the pump breaker is tagged first, but discharge should be tagged before suction.
¢. Plausible since drain valve is tagged last, but pump breaker should be tagged before mechanical tags.
d. Plausible since the pump breaker is tagged first, but suction should be tagged before vents/drains.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3
EXPLANATION:  Application of required tagging sequence for motor and mechanical components
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QUESTION NUMBER: 70 TIER/GROUP: 3
KA IMPORTANCE: RO 3.1 SRO
10CFRS55 CONTENT:  41(b) 10# 43(b)
KA: 22.03 # NO 55.41(b) tie identified in NUREG-1122

Knowledge of the design, procedural, and operational differences between units.

OBJECTIVE: SYS.MF1.0B31

Describe Unit differences between Unit 1 and Unit 2 Main Feedwater Systems.

DEVELOPMENT REFERENCES: Unit Differences

ABN-709

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT

BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a.

d.

Plausible since these would be the correct pressures to maintain if the differential program were
ramped from 0% - 100%, but the program is ramped from 20% - 100%.

Plausible since these would be the correct pressures to maintain if the differential program were
ramped from 0% - 100% and the Units were reversed, but the program is ramped from 20% - 100%.

Unit 1 differential pressure program is 80 psid — 170 psid from 20% to 100% power, while Unit 2 is
80 psid — 182 psid. At 60% power, differential pressure should be 125 psid for Unit 1 and 131 psid
for Unit 2, resulting in a feed pressure of 1025 psig and 1031 psig, respectively.

Plausible since these are the correct pressures to maintain, but the Units are reversed.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Calculation of the required feed header pressure for both units and knowledge
of the difference between units
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QUESTION NUMBER: 71 TIER/GROUP: 3
KA IMPORTANCE: RO 2.5 SRO
10CFRS5 CONTENT: 41(b) 12 43(b)
KA: 23.02

Knowledge of facility ALARA program.

OBJECTIVE: RWT.GE1.OB01
Identify the administrative radiation dose limits.

DEVELOPMENT REFERENCES: STA-655
STA-651

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
a. Plausible since from an ALARA standpoint this is the least total exposure, but Worker #2 will exceed

the CPSES administrative exposure limit.

b. Plausible since from an ALARA standpoint this is a lower total exposure than the correct response,
but Worker #1 will exceed the CPSES administrative exposure limit.

V' ¢. CPSES administrative limit for TEDE is 4000 mRem (annual). None of the workers will exceed this
limit by receiving the given amount of dose and the total dose by the workers is less than others listed
which meet limits, meeting ALARA guidelines.

d. Plausible since this meets the CPSES administrative exposure limits, but for ALARA considerations
the total exposure exceeds the total of distracter ‘C’.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Analysis of the different total exposures and comparison to limits to determine
proper response
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QUESTION NUMBER: 72 TIER/GROUP: 3
KA IMPORTANCE: RO 2.7 SRO
10CFRS55 CONTENT:  41(b) 10# 43(b)
KA: 23.11 # NO 55.41(b) tie identified in NUREG-1122

Ability to control radiation releases.

OBJECTIVE: SYS.MRI1.0B40
Analyze the indications and describe the mitigation strategy and major steps taken, both initial and

subsequent, for:
1. ABN-106, High Secondary Activity

DEVELOPMENT REFERENCES: ABN-106
LN OP51.SYS.MR1

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):
V' a. The RCS is cooled down below the temperature equivalent to the saturation pressure for the SG ARV

to prevent the ARVs from lifting once the affected SG is isolated.

b. Plausible since overfilling a ruptured SG is a concern, but cooling down to this temperature prior to
isolating the MSIV has no effect on overfill concerns.

c. Plausible since one goal is to depressurize a ruptured SG, but ruptured SG pressure will always be
higher than unaffected SG since a AT and AP must exist between the RCS and unaffected SG to
remove heat.

d. Plausible since cooldowns often imply PTS concerns, but PTS will not be a concern on a SGTR event
if cooldown limits are maintained.

DIFFICULTY ANALYSIS:
COMPREHENSIVE / ANALYSIS D KNOWLEDGE / RECALL

DIFFICULTY RATING: 3

EXPLANATION:  Comprehension of the relationship between RCS pressure and the ruptured SG
pressure to prevent a release
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QUESTION NUMBER: 73 TIER/GROUP: 3
KA IMPORTANCE: RO 29 SRO
10CFRS5 CONTENT:  41(b) 10# 43(b)
KA: 23.10 # NO 55.41(b) tie identified in NUREG-1122
Ability to perform procedures to reduce excessive levels of radiation and guard against personnel
exposure.

OBJECTIVE: SI2.MU7.0B101

Discuss ABN-102, High Reactor Coolant Activity, to include the following:
3. Indications
5. Operator Actions

DEVELOPMENT REFERENCES: ABN-102
REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since isolating letdown will prevent the activity from spreading to the Aux and Safeguards
Buildings, but it will be of no use in reducing RCS activity to allow the outage work to be performed
under ALARA conditions.

b. Plausible since reducing letdown will minimize the activity from spreading to the Aux and Safeguards
Buildings while still allowing some cleanup of the RCS, but it will not maximize the reduction in RCS
activity to allow the outage work to be performed under ALARA conditions.

c. Plausible since maintaining letdown flow will be of greater assistance than isolating or reducing
letdown flow, but letdown flow should be maximized to reduce RCS activity.

v d. Letdown flow should be increased to a maximum value, but less than 140 gpm, to allow mechanical
filtration of the letdown flow via the mixed bed demineralizers.

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2
EXPLANATION:  Knowledge of the actions required in response to high RCS activity
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3
RO 33 SRO
41(b) 10# 43(b)
#NO 55.41(b) tie identified in NUREG-1122

Knowledge of the RO's responsibilities in emergency plan implementation.

OBJECTIVE: AC1.AG1.0B09

Describe the process for Emergency Action Classification and discuss the use of the EPP-201 Emergency

Action Classification Charts and Bases

DEVELOPMENT REFERENCES: EPP-201 Chart 2
REFERENCES SUPPLIED TO APPLICANT:

QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None

NRC EXAM HISTORY: None

DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

a. Plausible since, in most cases, pressurizer level is an indication of RCS inventory, but for those cases
where either a pressurizer steam space break has occurred or saturation has occurred in the RCS, the
pressurizer level indication may not provide accurate indication of the status of the injection flow

versus break flow.

b. Plausible since this is indication that the core is covered, but RCS inventory may not have yet
decreased to the point where the core begins to uncover.

¢. Plausible since this is within the capacity of the charging pumps, but flow indication can be affected
by other things beside the status of the injection flow versus break flow balance.

V' d. To make the determination that RCS leakage is within the capacity of the CCPs, RCS pressure must
stabilize above the shutoff head of the SI pumps which this pressure is.

DIFFICULTY ANALYSIS:

COMPREHENSIVE / ANALYSIS

DIFFICULTY RATING: 3

D KNOWLEDGE / RECALL

EXPLANATION:  Analysis of plant conditions to determine when RCS leakage is within capacity

of pumps
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QUESTION NUMBER: 75 TIER/GROUP: 3
KA IMPORTANCE: RO 43 SRO
10CFRS5 CONTENT:  41(b) 10 43(b)
KA: 24.01

Knowledge of EOP entry conditions and immediate action steps.

OBJECTIVE: SJ1.XG1.0B103

State the Immediate Action Steps of EOP-0.0 to include the Action/Expected Response and the Response
Not Obtained

DEVELOPMENT REFERENCES: EOP-0.0A
FRS-0.1A
ECA-0.0A
ODA-407

REFERENCES SUPPLIED TO APPLICANT:  None
QUESTION SOURCE: NEW D SIGNIFICANTLY MODIFIED D DIRECT
BANK NUMBER FOR SIGNIFICANTLY MODIFIED / DIRECT: None
NRC EXAM HISTORY: None
DISTRACTER JUSTIFICATION (CORRECT ANSWER ’d):

V' a. EOP-0.0 can be directly entered and an immediate action is to emergency borate 3160 gallons in the
event that DRPI is not available.

b. Plausible since this is an immediate action of FRS-0.1, but FRS-0.1 must be entered via EOP-0.0 or a
Red Path on criticality.

c. Plausible since this is an important action and used to be an immediate operator action of FRS-0.1, but
it is no longer an immediate action and FRS-0.1 cannot be entered directly.

d. Plausible since restoring power to a safeguards bus is a high priority of ECA-0.0 and this action is an
immediate action of EOP-0.0, but it is not an immediate operator action of ECA-0.0

DIFFICULTY ANALYSIS:
D COMPREHENSIVE / ANALYSIS KNOWLEDGE / RECALL

DIFFICULTY RATING: 2

EXPLANATION:  Knowledge of which EOPs can be directly entered and the associated
immediate operator actions
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