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Question#: 1 I Question ID: 65167 W/RO [ ]SRO [ ] StudentHandout? [/ Lower Order?
Rev. 4 ) Selected for Exam Origin:  Bank [ ] Past NRC Exam?

Unit 2 was operating at 100% power when an electrical transient occurred. Given the following conditions
and events in sequence:

- VA-20 was deenergized

- The plant tripped

- MSI actuated

- SGTR occurred on the #1 Steam Generator (SG)

- Upon reaching step 6 of EOP 2525 (SPTA) the BOP was directed to feed the #2 SG using Aux Feed Water
(AFW)

Which one of the following statements correctly describes:
1. the required actions, and
2. the correct procedure to be used.

| | A 1. Actions: Place both AFW "OVERRIDE/MAN/START/ RESET" hand switches in "Pull-To-Lock", then
close Aux Feed Header Crosstie, 2-FW-44, and feed #2 SG with the turbine driven AFW pump only.
2. Procedure: EOP 2541, Appendix 6 (TDAFW Pump Normal Startup).

[] B 1. Actions: Manually initiate all Facility 2 AFW components, then close Aux Feed Header Crosstie, 2-
FW-44, and feed #2 SG with the turbine driven AFW pump only.
2. Procedure: EOP 2541, Appendix 7 (TDAFW Pump Abnormal Startup).

v C 1. Actions: Manually start both MDAFW pumps, place both AFW "OVERRIDE/MAN/START/ RESET"
hand switches in "Pull-To-Lock", then control #1 AFW Regulating Valve in manual and have the #2 AFW
Regulating Valve controlied locally.

2. Procedure: EOP 2525, step 6, (without starting the TDAFW pump).

[l D 1.Actions: Place Facility 2 AFW "OVERRIDE/MAN/START/ RESET" hand switch in "Pull-To-Lock”,
then control #1 AFW Regulating Valve in manual and have the #2 AFW Regulating Valve controlled
locally, feeding with the turbine driven AFW pump only.

2. Procedure: EOP 2541, Appendix 7 (TDAFW Pump Abnormal Startup).

‘Question Misc. Info: I MP2*LORT*5123 [061 AFW-01-C 2530] (1/21/97) 2322, AFAS C99502, NRC-2005 [K/A 061, AFW, A2.05],
NRC-2011

Justification I

VA-20 powers the actuation logic for facility 2 AFAS and the actuation relays are energize-to-actuate. Loss of VA-20 means that facility 2
AFW components will have to be manually operated. The turbine driven AFW pump should not be used if a SGTR is in progress to
prevent radiological contamination. The correct answer is to NOT start the TD AFW pump and close 2-FW-43A (AFW FRV to the #1 S/G)
to prevent feeding the ruptured S/G. #2 S/G should be fed using both electric AFW pumps only.

Bank question 0065167 asked the applicants what the correct sequence would be if VA-10 was lost. This question was modified from
losing VA-10 to losing VA-20. In addition, the previous question appeared to assume that a loss of VA-10 would fail open the FRV to the #
1 8/G. This is not correct - loss of DV-10 causes 2-FW-43A to fail open. This modified question uses the previous bank question but
corrects the earlier problems with that revision. Variations of the original distracters are used in the event that applicants memorized the
answer to the bank question.

CHOICE [A] - NO

WRONG This was the previously correct answer to question 0065167 in the MP-2 bank - which was written as a loss of VA-10 instead of
VA-20. ltis not clear if this answer was ever truly correct. However, this answer is provided as a valid distracter for applicants who may
have memorized the bank question. Using the turbine driven AFW pump to feed the #2 S/G when a SGTR is occurring is not
recommended when both electric driven AFW pumps are fully functional. Selection of appendix 6 would be appropriate for starting the
TDAFW pump and is consistent with the first part of the answer. .

CHOICE [B] - NO

WRONG Although this would result in feeding the #2 S/G, there would be no reason to manually initiate facility 2 AFW components if 2-
FW-44 (AFW header cross-connect) was closed. In addition, using the TD AFW pump during a SGTR is not recommended. If the
applicant thought that the lass of VA-20 would prevent a normal start of the TDAFW pump, then use of appendix 7 would be correct.

CHOICE [C] - YES

CORRECT The #1 AFW Reg valve (2-FW-43A) remains fully functional despite a loss of VA-20. This valve would fail open if DV10 was
lost - which appears to be the previous correct answer to the bank question. Facility 2 AFW components would have to be manually
operated because their actuation relay was deenergized when VA-20 lost power.

CHOICE [D] - NO

WRONG This distracter is incorrect because there is no reason to place the facility 2 hand switch in pull to lock and feeding the #2 S/G
with the TDAFW pump would cause radiological problems - i.e. a release to the environment. Part 1 was an original distracter from the rev
1 version of this question. Use of appendix 6 would be appropriate if the TDAFW did not lose control power - which it does not with a loss
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- Question# 1 I Question ID: 65167 WVIRO [ JSRO [ | Student Handout? [v| Lower Order?

Rev. 4 |v| Selected for Exam Origin: Bank | ' Past NRC Exam?
of VA-20.

:References I

1. AFW-00-C rev 5 chg 3, E.1.d. - Loss of Vital 120 VAC and E.3. - Operation of Terry Turbine AFP With SG Tube Leak.
2. EOP 2525 rev 24 page 16
3. AFW-00-C Figures 1 and 2

%Coniments and Question Modification History I

Changed K/A from 061/A2.05 on original question and changed item 2 of choice 'C' from "Appendix 6 (TDAFW Pump Normal Startup)” to
"Appendix 7 (TDAFW Pump Abnormal Startup)" to make choice 'C' clearly wrong (as written, the stated action is not "procedurally” wrong).

02/02/11; reworded four choices to improve readability, grammar and logic. - ric.

8/29/2011; Per NRC comment in August 2011, Removed space in Choice D.

NRC K/A System/E/A System 007  Reactor Trip

Number EA2.02 RO 43 SRO 46 CFR Link (CFR 41.7/45.5/45.8)

Ability to determine or interpret the following as they apply to a reactor trip: Proper actions to be taken if the automatic safety func-
tions have not taken place
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Question # 2 | Question ID: 1153616 W RO | JSRO [ ] Student Handout? [] Lower Order?

Rev. 4 lv| Selected for Exam Origin:  Mod | ] Past NRC Exam?

The plant was at 100% power when a Loss of [Load caused the reactor to trip and the PORVSs to open.

Thirty minutes after the trip the following indications are noted:

RCS pressure is 500 psia and stable.

Containment/Quench Tank pressure is 30 psig and slowly dropping.
CET temperatures are 447°F and stable.

RCS subcooling is 20°F and stable.

Which one of the following PORYV discharge temperatures would be indicated if a PORV were stuck partially
open?

1 A ~467°F
vi B ~340°F
| C ~325°F

] D ~274°F

‘Question Misc. Info:hl MP2*LOIT, QT, PZR, RCS, PORV, MB-05424, NRC-2011
**Requires use of Steam Tables™

-Justification I

B is correct. The leaking PORV would be an isenthalpic process; therefore, the temperature downstream of the open PORV would be
based on the enthalpy of steam at 500 psia, taken to the pressure of CTMT, 45 psia (30 psig + 15 psi convert to absolute). That enthalpy
at that pressure would equate to a temperature of about 340°F.

Ais incorrect. The pressure the PORYV is discharging to must be considered.
Plausible; This is the saturation temperature for 500 psia.

Cis incorrect. The pressure downstream of the PORV must be converted to absolute pressure.
Plausible: This temperature would be arrived at if 30 psia was used as a down stream pressure.

Dis incorrect. PORYV discharge enthalpy must be accounted for, not just the pressure it is discharging to.
Plausible: This is the saturation temperature for 45 psia.

;Referencés I

1. Steam Tables
2. Lesson Text, MCD-00-C, Mitigating Core Damage, Three Mile Island Accident

‘Comments and Question \I\Vl\dyiy:lwi'ficati\c;r‘iﬂl-ylyis‘tory ]
08/01/11; Per NRC comments, removed concept used for calculated temperature in each choice.

NRC K/A System/E/A System 008  Pressurizer (PZR) Vapor Space Accident (Relief Valve Stuck Open)

Number AK3.02 RO 36 SRO 4.1 CFR Link (CFR 41.5,41.10/45.6/45.13)

Knowledge of the reasons for the following responses as they apply to the Pressurizer Vapor Space Accident: Why PORV or code
safety exit temperature is below RCS or PZR temperature

Page 3 of 116 Printed on 10/18/2011 at 16:15


http:41.5,41.10

Question#: 3 I Question ID: 1000004 v/RO [ 1SRO [ | StudentHandout? [v| Lower Order?

Rev. 1 | Selected for Exam Origin:  Bank | jPast NRC Exam?

In EOP 2525 the BOP is directed to check that at least one SG has BOTH:

a. 10to 80% level.
b. MFW or TWO MDAFPs operating to restore level to 40 to 70%.

This action is credited in the Small Break LOCA analysis for which of the following reasons?

1 A Ensures that stable, sub-cooled Natural Circulation can be established after coast down of the Reactor
Coolant Pumps.

[ B Ensures Steam Generator tubes are re-covered for iodine scrubbing in the event of a subsequent
Steam Generator Tube Rupture.

] C Ensures adequate inventory to maintain secondary side pressure such that Steam Generator tube sheet
maximum D/P is NOT exceeded.

vl D Ensures the Steam Generators are available to remove heat with the limited amount of inventory loss
and injection flow.

:Question Misc. Info: I MP2*LOIT, EOP 2532, 2525, SBLOCA, reflux circulation , MB-05940, NRC-2011

‘Justification I
D is correct, under worst case SBLOCA spectrum the injection flow is inadequate to prevent core uncovery. Reflux circufation removes
heat w/o inventory loss;

A: SBLOCA analysis is for limiting cases, stable NC is not worst case;
Plausible: The examinee may believe that stable, subcooled NC must be maintained for a SBLOCA. While it is desired, it is NOT a

requirement to be successful in mitigating the effects of a SBLOCA.

B: A factor for SGTR, but not a consideration for SBLOCA,;
Plausible: The examinee may believe that SG tubes must be covered during a SGTR. While desirable for lodine scrubbing, itis NOT a
requirement. In fact, it is desirable to maintain 40-45% SG level in the affected S/G for lodine scrubbing.

C: Max SG DP is only a concern for high RCS pressure.
Plausible: The examinee may believe that the maximum tube sheet D/P may be exceeded in a SBLOCA when, in fact this a bigger

concern for an Excess Steam Demand.

References I
EQP 2525 Tech. Guide; Pg. 15, St. #6 and also the step for "Perform a Controlled Cooldown"

Comments and Question Modification History I
01/31/11; changed "D" from “in support of a Smali Break Loss of Coolant Accident” to "With the limited amount of
inventory loss and injection flow" - ric

NRC K/A System/E/A System 009  Small Break LOCA

Number EK2.03 RO 3.0 SRO 3.3* CFRLink (CFR41.7/45.7)
Knowledge of the interrelations between the small break LOCA and the following: S/Gs
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- Question#: 4 | Question ID: 1171905 WRO [ 1SRO | ] StudentHandout?  [#) Lower Order?
Rev. 0 v/ Selected for Exam Origin:  Mod | | Past NRC Exam?

The plant has experienced a L.arge-Break LOCA inside containment.
All plant systems and components are functioning as designed and a Sump Recirculation Actuation Signal
(SRAS) is expected to soon occur.

Which of the following describes the reason for procedurally directed actions, as they apply to the Large-
Break LOCA and the flow path for sump recirculation?

| A RWST header isolation valves (CS-13.1A & CS-13.1B) must be closed to ensure the CTMT Spray
pumps don't "short-cycle" their discharge back through the LPSI pumps.

vl B SIminimum flow recirc vaives, SI-659 and SI-660, must be positioned to "OPER" to prevent the flow of
water back to the RWST and out the RWST atmospheric vent.

] C The CTMT Spray pumps must be secured to limit the amount of water drawn from the CTMT sump,
thereby preventing loss of NPSH to the running HPSI pumps.

[ D The LPSI pumps, after being secured by ESAS, must have their starting circuit overridden to prevent
them from restarting on a post-SRAS LNP actuation.

Question Misc. Info: I MP2 LOIT, EOP 2532, LOCA, MB-04749, NRC-2011

Justification I

B; CORRECT - This is in the initial actions when a SRAS is imminent and must be verified or manually accomplished to ensure a direct
release to the environment does not exist.

A; WRONG - These are not the valves that would "short-cycle” the CS through the LPSI pumps. They are closed to provide an additional
boundary to the existing check valves, which are designed for the stated concern, and to aliow for subsequent re-filling of the RWST.
Plausible: the examinee may note that closing these valves is listed as a "Supplemental Actions” following a SRAS, but misinterprets the
reason. There are valves controlled from the same panel that could cause short-cycling of CS, but they are normally closed.

C; WRONG - CS pumps are secured only if specific CTMT conditions exist, which are not mentioned in the stem.
Plausible: the examinee may note the stated reason is a valid one for securing the CS pumps, if indications of CTMT sump clogging exist.

D; WRONG - The LPSI pumps are automatically secured by ESAS and, based on the stem's amplifying information, do not have to be

overridden.
Plausible: the examinee may confuse actions that are required to be taken during Shutdown Cooling operation to prevent an inadvertent

bus voltage signal from affecting the LPS! pumps.

References
OP 2532 Tech. Guide, page 92, EOP Step Number 48 SRAS Initiation Criteria

i:Comments and Question Modification History I
02/02/11; changed "close” in choice 'B' to "OPER" to better match actual switch position. - rlc.

NRC K/A System/E/A System 011  Large Break LOCA

Number EK3.08 RO 39 SRO 41 CFR Link (CFR41.5/41.10/45.6/45.13)
Knowledge of the reasons for the following responses as the apply to the Large Break LOCA: Flowpath for sump recirculation
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Question#: 5 I Question ID: 1100002 W/RO []SRO [ | Student Handout? [ Lower Order?

Rev. 0 i Selected for Exam Origin:  New [, Past NRC Exam?

The plant is operating at 100% power, with all systems and components available and functioning as
designed.

Which one of the following malfunctions would require a plant trip and one or more RCP(s) to be immediately
secured?

[ ] A An ESAS malfunction causes both RCP Bleedoff Containment Isolation Valves to close.
vl B An RCP Vapor Seal fails resulting in a valid Low Bleedoff Flow alarm that remains locked in.
[} C AnRCP Upper Seal fails resulting in a valid High Bleedoff Flow alarm that remains locked in.

1 D The "C" RBCCW Pump trips on overload with the "B" RBCCW Pump aligned to bus 24C.

Question Misc. Info: | MP2*LOIT, RCP, Seals, NRC-2011
Justification |
B - CORRECT; Failure of an RCP Vapor seal is the only seal failure that requires the plant be tripped and the RCP immediately secured.

A - WRONG; This does not require a trip because the Bleedoff relief valve would open and send flow to the Primary Drain Tank.
Plausible; Bleedoff would be isolated from any normal flow path, which would lend the examinee to believe it is blocked similar to the
closure of an excess flow check valve.

C - WRONG; Pump trip is only required if the excess flow check valve closes on high bleedoff flow.
Plausible; High bleedoff flow is what causes the bleedoff flow check to close, which does require a pump trip.

D - WRONG; Under these conditions, the "B" RBCCW pump would be used to replace the "C" pump to prevent a plant trip on high RCP
seal/bearing temperatures.

Plausible; Using the "B" pump under these conditions would violate Facility Separation and Tech. Specs. Prior to the installation of the "B"
RBCCW Pump SIAS/LNP Block switch, a plant trip was required.

References I
OP 2301C, R18C9, step 4.14.2

Comments and Question Modification History |
01/31/11; Pat S. - "B" a bit confusing. Others OK. Also, delete the first "at" in the stem to correct grammar/typo. - rlc.

07/18/11; Per NRC comments, capitalized proper names consistently. - ric

NRC K/A System/E/A System 015  Reactor Coolant Pump Malfunctions

Number AK2.07 RO 29 SRO 29 CFR Link (CFR 41.7 /45.
Knowledge of the interrelations between the Reactor Coolant Pump Malfunctions (Loss of RC Flow) and the following: RCP seais
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; Question#:. 6 I Question ID: 5000005 W RO {JSRO [ | StudentHandout? [ ] Lower Order?
Rev. 1 V) Selected for Exam Origin:  Bank | |PastNRC Exam?

The plant is stable at 80% power with the following conditions:

- Letdown Flow Controller, HIC-110, is in MANUAL.
- Charging and letdown flow are balanced.

Then, an RCS leak occurs, causing Pressurizer level to lower at a rate of 2% every 10 minutes.
The US instructs the RO to stabilize Pressurizer level by adjusting the output of Letdown Flow Controller,
HIC-110.

Final conditions; HIC-110 has been adjusted, Pressurizer level is now stable and there is NO makeup to the
VCT.

Which one of the following describes the direction that the RO needed to adjust the output of HIC-110 to
stabilize Pressurizer level, and at what rate will VCT level now lower?

v/ A Lowered the output, VCT now dropping at 4% every 10 minutes.
1 B Lowered the output, VCT now dropping at 1% every 10 minutes.
1 C Raised the output, VCT now dropping at 4% every 10 minutes.

| D Raised the output, VCT now dropping at 1% every 10 minutes.

Question Misc. Info: | MP2 *LOIT, PZR, PPLC, Charging, Letdown, NRC-2005 [K/A 022, 2.2.2], NRC-2011

Justification

A - CORRECT,; In order to stabilize PZR level without changing Charging Flow (based on given conditions) controller HIC-110 output must
be lowered to reduce letdown flow rate. With NO VCT makeup flow, less water returning to the VCT from letdown flow and a constant loss
from charging flow, VCT level must drop. The rate of VCT level decrease will be proportional to the level decrease of the PZR due to the
RCS leak. Under the stated plant conditions, the VCT is about 1/2 the volume of the PZR. Therefore, the VCT level will decrease at
approximately two times the prior rate of pressurizer level decrease, or 4% every 10 minutes.

B - WRONG: the pressurizer volume per % indicated level i almost twice that of the VCT.
PLAUSIBLE: applicant may think the rate of VCT level decrease will be 1/2 that of the pressurizer.

C - WRONG: the controller output must be lowered to reduce letdown flow and the pressurizer volume per % indicated level is almost
twice that of the VCT.
PLAUSIBLE: applicant may think controller output must be raised.

D - WRONG: the controller output must be lowered to reduce letdown flow and the pressurizer volume per % indicated level is almost
twice that of the VCT.
PLAUSIBLE: applicant may think controller output must be raised.

References I

1. CVC-00-C, "Chemical and Volume Control System" Lesson, Revision 9/2, C.5.c - Letdown Flow Control Valves.
2. OP 2304C, "Make Up (Boration and Dilution) Portion of CVCS", Revision 23/3 Section 4.6, "Batch Makeup to VCT" (Pg 25 of 98)
3. SP-2602A, "Reactor Coolant Leakage", Revision 6/1, Attachment 1, "RCS Pressure vs. Pressurizer Volume” (Pg 15 of 19)

‘Comments and Question Modification History I

Question reworded to remove "fill-in" design and ¢

02/02/11; Per validation, deleted "(0.2%/min.)" from the stem as unnecessary info. - ric

07/18/11; Per NRC comments, modified Justification to better explain how the relationship between Charging Flow and PZR level affects
the VCT level decrease. - ric

09/30/11; per NRC comments, changed percentage rate VCT lowers in choices "C" & "D" to match chioces "A" & "B". - rlc

NRC K/A System/E/A System 022  Loss of Reactor Coolant Makeup

Number AK1.03 RO 30 SRO 34 CFR Link CFR 41.8/41.10/45.3)

Knowledge of the operational implications of the following concepts as they apply to Loss of Reactor Coolant Makeup: Relationship
between charging flow and PZR levetl
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Question# 7 I Question ID: 1183759 ~/RO | |SRO | | Student Handout? [] Lower Order?

Rev. 0 [v] Selected for Exam Origin:  Mod [ j Past NRC Exam?

The plant is in the process of cooling down for a refueling outage with the following conditions:

e SDC preparations are complete.
s 'A' & 'B' RCPs are still operating.
e Tcis being maintained at 265°F.

When RCS pressure is lowered to 250 psia, the 'SDC Suction Isolation Valves, 2-S1-651 and 2-S1-652, are
opened, and Shutdown Cooling is placed in service.

The crew is attempting to stabilize RCS conditions in order to secure the remaining RCPs, when
annunciators "2-SI-651 OPEN" and "2-SI-652 OPEN" alarm on C-01. (Windows C-9 and D-8 respectively)

What operator actions must be taken and why?

1 A Close SDC Temperature Control Valve, 2-SI-657 and stop the cooldown to prevent a low temperature,
over pressure condition in the SDC Systemn.

] B Startasecond LPSI Pump and lower RCS temperature to less than or equal to 300°F to prevent thermal
stresses in the SDC system.

v C Either lower RCS pressure to less than 280 psia or close the SDC Suction Isolation Valves to prevent
over pressurizing the SDC system.

L | D Verify both "LT/OP Selector Switches" are set to LOW and that both PORVs are open to ensure SDC
brittle fracture criteria are NOT exceeded.

Question Misc. Info: I MP2*LOIT, SDC, 2207, MB-05118, NRC-2011

Justification I

C is correct. Annunciators "2-S|-651 OPEN and 2-S1-652 OPEN" alarm at an RCS pressure of 280 psia. The annunciators only provide a
warning to the operator that the maximum SDC pressure will be exceeded if RCS pressure is allowed to rise to 300 psia.

Ais incorrect. The alarms are not a function of low SDC temperature with high system pressure.

Plausible: The RCS is susceptible to low temperature/over pressure; therefore it would be logical to assume the SDC System is also
susceptible to brittle fracture conditions. The examinee may believe that the alarm is a warning that the SDC System is approaching the
low temperature over pressure limit.

B is incorrect. The alarms are not a function of SDC temperature.
Plausible: The design temperature limit on SDC is 300°F, however, the alarms are not associated with that limit. The examinee may
believe that the alarm comes in to warn of a high SDC temperature, instead of high pressure.

D is incorrect. With the LT/OP Selector Switches set to LOW, the RCS is protected from a brittle fracture condition; however, the setpoint
of 410 psia exceeds the design pressure for SDC (300 psia).

Plausible: The examinee may believe that the LT/OP setpoint protects the RCS and any system connected to it from a low temperature,
over pressure condition..

‘References I

1. ARP-2590A-035, ROCO; C-9 "SI-651 OPEN"

2. ARP-2590A-036, ROCO; D9 "SI-652 OPEN"
‘Comments and Question Modification History I

01/31/11; Per Pat S. input, changed "Just prior to securing” to "The crew is attempting to stabilize RCS conditions in order to
secure” in the stem. - rlc.

NRC K/A System/E/A System 025  Loss of Residual Heat Removal System (RHRS)

Number AK3.02 RO 3.3 SRO 37 CFR Link (CFR 41.5,41.10/45.6/45.13)

Knowledge of the reasons for the following respanses as they apply to the Loss of Residual Heat Removal System: Isolation of RHR
low-pressure piping prior to pressure increase above specified level
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Queston# 8 I Question ID: 1100004 W RO [_/SRO [ | Student Handout? [ Lower Order?

Rev. 1 || Selected for Exam Origin:  New [ "] Past NRC Exam?

During operation at 100% power, the following was noted:

e 'A' CEDM LO FLOW?" alarm on C04
o CTMT Sump level rising slowly.
o RBCCW Surge tank level is rising and lowering on the opening and closing of the auto makeup valve.

Which of the following actions are required in accordance with AOP 2564, Loss of RBCCW?

A The "A" CEDM Cooler supply and return valves from the "A" RBCCW Header must be closed, the "A"
CEDM fan secured and the "B" & "C" CEDM fans verified in service.

| | B The "A" RBCCW Header supply and return header isolations to Containment must be closed which will
require the "A” and "C" CAR Fans to be tripped.

1 C The "A" RBCCW Header supply and return header isolations to Containment must be closed which will
require the "A" and "C" RCPs to be tripped.

[0 D The 3 CEDM Cooler's supply valve and return valve from the "A" RBCCW Header must be closed and
the "B" RBCCW Header supply and return valves to the CEDM Coolers must be opened.

Question Misc. Info: | MP2*LOIT, RBCCW, AOP, 2564, NRC-2011

Justification |

A - CORRECT; This is indicative of a minor leak on the "A" CEDM Cooler. All three CEDM Coolers are supplied by the "A" RBCCW header
and are on the same line in CTMT that supplies the "A" & "C" RCPs. The valves specific to the CEDM Coolers are located in CTMT and
can be closed individually to prevent the RCPs from being affected.

B - WRONG; The "A" RBCCW header isolation valves that isolate RBCCW to the CEDM coolers do not isolate RBCCW flow to the "A" &

"C" CAR Fans.
Plausible: Examinee may confuse the RBCCW CTMT isolations for the "A" and "C" CAR Fans with the RBCCW Header supply and return

isolations to CTMT, as these valves are rarely operated.

C - WRONG; This action is not driven by the AOP as it would require a plant trip for a minor RBCCW leak to a non-vital load.
Plausible; Examinee may believe that the CEDM Coolers can only be isolated from outside of Containment, like the CAR Fans.

D - WRONG; The RBCCW isolation valves that would get all three coolers would isolate RBCCW to other components not directly

impacted by the leak.
Plausible; Examinee may confuse the RBCCW system valve arrangement for the CEDM coolers with other non-vital components.

References |
AQOP 2564, R4C3; Section 10, "Response to RBCCW Piping Rupture”

Comments and Question Modification History I
02/02/11; Per validation, fixed bullets in stem. - ric.

07/22/11; Per NRC comments; The justification was changed to reflect that isolation of the "A" CEDM Cooler using the RBCCW Header
Isolation will also isolate RBCCW to the "A" and "C" RCPs. Reworded Choice C to isolate only the "A" CEDM Cooler. This was done to
ensure choices C and D are not similar. Eliminated "A" and "C" RCPs from distractor B. Changed the justification to reflect this change.

09/05/2011; Reworded all choices to provide only the actions needed to address isolation of the leak and the direct consequences (i.e.,
removed the requirement to trip the plant as this should be obvious when/if other actions are taken).

09/27/11; per NRC comments, modified question and choices to ensure correct answer is bounded by applicable AOP.
Deleted extra space in choice "B" - rlc

NRC K/A System/E/A System 026  Loss of Component Cooling Water (CCW)

Number AA2.03 RO 26 SRO 29 CFR Link (CFR:43.5/45.13)

Ability to determine and interpret the following as they apply to the Loss of Component Cooling Water: The valve lineups necessary to
restart the CCWS while bypassing the portion of the system causing the abnormal condition
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Question#: 9 I Question ID: 1180008 /RO [ JSRO [ ] StudentHandout? [} Lower Order?

Rev. 1 lv| Selected for Exam Qrigin: Mod | | Past NRC Exam?

The following initial plant conditions exist:

100% steady-state

Channel "Y" Pressurizer Level and Pressure Control set up as the controlling channels.
Forcing sprays with 4 sets of Backup Heaters energized.

- Channel "Y" Pressure Controller setpoint at 2200 psia, maintaining pressure at 2250 psia.

Then, the Channel "Y" High Pressurizer Pressure bistable (setpoint of 2350 psia), fails to the "actuated”
mode (as if a "high pressure" condition existed). All other pressurizer control system components are
functioning normally and respond as designed to the relay actuation.

Which of the following describes the change in indications that would be seen, if NO operator actions were
taken?

vl A Only the pressurizer Backup Heaters would deenergize and RCS pressure would lower causing
Proportional Heater output to rise and stabilize RCS pressure at approximately 2200 psia.

[1 B Only the pressurizer Backup Heaters would deenergize and RCS pressure would lower to 2200 psia,
causing the Backup Heaters to reenergize and maintain RCS pressure between 2200 psia and 2225
psia.

-] C All pressurizer heaters would deenergize and RCS pressure would lower to 2200 psia, causing the
Backup Heaters to reenergize and maintain RCS pressure between 2200 psia and 2225 psia.

[ D All pressurizer heaters would deenergize and spray valve bypass flow and general heat loss would
cause RCS pressure to continue to lower until the plant trips on low RCS pressure.

‘Question Misc. Info: | MP2*LOIT 2304A, PLPCS, VR-21, 25048, NRC-2011

Justification I

A - CORRECT; When the High Pressure bistable/relay triggers, it trips the backup heaters and prevents all other control signals from re-
energizing them. The bistable/relay is powered by a non-vital bus and fails to the "actuate" mode when de-energized. Because of this, it
trips only the backup heaters when it triggers and has NO effect on the proportional heaters. Therefore, the proportional heaters will ramp
up in output as pressure lowers to the controller setpoint of 2200 psia and stabilize pressure at the setpoint value.

B - Wrong; The High Pressure bistable overrides the Backup Heater Low Pressure bistable, preventing the Backup Heaters from
reenergizing and helping to stabilize pressure.

Plausible; The examinee may confuse which bistable overrides which, and believe the system will respond as it is designed to for a failure
of the "in-service" pressure controller, by energizing the Backup Heaters on low pressurizer pressure.

C - Wrong; The bistable/relay triggered only trips the Backup Heaters, NOT the Proportional Heaters.
Plausible; This would be true if the examinee believes this relay trips all heaters and, therefore, would be overridden by the pressure
control system.

D - WRONG; The proportional heaters are still available and would be able to stabilize pressure at the controller setpoint.
Plausible; The examinee may believe all heaters must be tripped by this relay and it cannot be overridden by any signal as the setpoint is
only about 45 psi below the RCS High Pressure Trip setpoint, which also opens both PORVs.

.References I

1. OP 2204, R22C1; Attachment 3, Pressurizer Pressure Control Program
2. PLC-01-C, R4; Section C.17.b - Pressurizer Pressure Bistables, Design and Operating Characteristics

‘Comments and Question Modification History |

07/18/11; per NRC comments, reworded stem and choices "A" and "B" to improve understanding of how the system is design and,
therefore, how the question matches the K/A. - ric

08/29/2011; Per NRC comment in August 2011, corrected typo in stem.

NRC K/A System/E/A System 027  Pressurizer Pressure Control System (PZR PCS) Malfunction

Number AA1.04 RO 3.9 SRO 36" CFRLink (CFR41.7/45.5/45.6)

Ability to operate and / or monitor the following as they apply to the Pressurizer Pressure Control Malfunctions: Pressure recovery,
using emergency-only heaters
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‘ Question# 10 I Question ID: 1140006 v/RO [ JSRO [ ] Student Handout? [v| Lower Order?

Rev. 1 \v| Selected for Exam Origin:  Mod [_]Past NRC Exam?

The plant was operating at 100% power, MOL, with all conditions normal when a malfunction caused a
Turbine trip. The reactor failed to trip automatically or by use of the manual trip push buttons; however, the
Diverse Scram System (DSS) functioned as designed shortly after the Turbine trip to mitigate the ATWS.

Which of the following describes the response of reactor power to both the Turbine trip and the operation of
the DSS?

[] A Initially rise due to the lower production of Xenon and higher RCS pressure, then drop quickly due to the
insertion of the CEAs when the DSS opens the CEDS MG Set supply breakers.

1 B Initially rise due to the lower production of Xenon and higher RCS pressure, then drop quickly due to the
insertion of the CEAs when the DSS opens the CEDS MG Set Output Contactors.

|| C Initially lower due to the effects of the moderator and fuel temperature coefficients, then drop quickly due
to the insertion of the CEAs when the DSS opens the CEDS MG Set supply breakers.

¥ D Initially iower due to the effects of the moderator and fuel temperature coefficients, then drop quickly due
to the insertion of the CEAs when the DSS opens the CEDS MG Set Output Contactors.

Question Misc. Info:J MP2*LOIT, CEDM, CEA, 2302A, ATWS, NRC-2011

Justification I

D - CORRECT; When the turbine trips and the Reactor does NOT, RCS temperature will rise due the sudden decrease in heat removal.
This will also cause a rise in the Fuel temperature. The rise in both fuel and moderator temperature will each add negative reactivity
causing Reactor power to lower. The DSS is designed to de-energize the CEDMs by an alternative method (from RPS) and cause the
insertion of all CEAs.

A - WRONG; Reactor power will NOT rise. RCS Pressure will rise and Xenon production will lower slightly inserting a small amount of
positive reactivity, but it will be insignificant compared to the negative reactivity inserted due to the RCS temperature rise. Also, the DSS
trips the MG set output contactors.

Plausible: The examinee may believe that the positive reactivity inserted by the significant rise in RCS pressure and the lower Xenon
production will overshadow the negative Reactivity inserted by the rise in RCS temperature. Additionally, the examinee may believe that
the DSS inserts the CEAs by causing a loss of the MG sets.

B - WRONG; Although the DSS does insert the CEAs through an alternate means, reactor power will NOT rise initially. As power is
reduced due to the rise in temperature, Xenon production will lower, but will be negligible. RCS Pressure will rise and insert a small
amount of positive reactivity, but it will be insignificant.

Plausible: The examinee may believe that the positive reactivity inserted by the significant rise in RCS pressure and the lower Xenon
production will overshadow the negative Reactivity inserted by the rise in RCS temperature resulting in a rise in Reactor power, which will
stop rising when CEAs are inserted.

C - WRONG; Although power will lower due to the effects of MTC and FTC, the DSS does NOT insert the CEAs by completely
deenergizing the MG sets.

Plausible: The examinee may believe that the DSS trips the MG set supply breaker, which is controlled by a switch just above the CEA
control insert on main Control Board C-04.

References I

ARP-2590C-101, ROCO; D-13, "Diverse RX Trip Actuated"

Comments and Question Modification History |
07/19/11; Per NRC comments, reworded all choices to improve plausibility. - ric

8/29/2011; Per NRC comment in August 2011, removed "480 VAC" from Choices A and C. - RJA.

NRC K/A System/E/A System 029  Anticipated Transient Without Scram (ATWS)

Number EK1.02 RO 26 SRO 238 CFR Link (CFR41.8/41.10/45.3)
Knowledge of the operational implications of the following concepts as they apply to the ATWS: Definition of reactivity
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Question# 11 I Question ID: 1100006 /RO [ JSRO [ ] Student Handout? [] Lower Order?

Rev. © v/ Selected for Exam Origin:  New [ ] Past NRC Exam?

The plant automatically tripped due to a Steam Generator Tube Rupture on #1 Steam Generator with a
subsequent loss of Offsite Power. The crew successfully completed EOP 2525, Standard Post Trip Actions.
The affected Steam Generator has been isolated per EOP 2534, Steam Generator Tube Rupture. The
subsequent cooldown (after lowering both hot leg temperatures to less than 515°F) has been continuing for
the past 30 minutes at approximately 70°F/hr.

The difference between Loop 1 Th and Loop 2 This 12°F
RCS pressure is 600 psia
CETs are reading 450°F

Based on the above information, which of the following actions is procedurally required per EOP 2534, and
what is the basis for this action?

[J A Raise the cooldown rate to between 80°F/hr and 100°F/hr.
To ensure that Shutdown Cooling is placed in service within the required time after the event.

| B Lower RCS pressure to between 470 psia and 500 psia.
To minimize the volume of water leaking from the Reactor Coolant System to the affected Steam
Generator.

| C Lower the cooldown rate to between 10°F/hr and 25°F/hr.
To keep the loops coupled and ensure the isolated Steam generator is adequately cooled and
depressurized.

[ 1 D Raise RCS pressure to between 850 psia and 900 psia.
To eliminate voiding and ensure that natural circulation flow is adequate to continue the cooldown.

Question Misc. Info: | MP2, LOIT, SGTR, 2534, NRC-2011
Justification

Cis correct. A difference of more than 10°F in loop hot leg iemperatures is indication of the S/Gs becoming 'uncoupled’. As a resuit, the
isolated S/G becomes a heat source for the RCS and the cooldown begins to stall (i.e., core heat removal is NOT adequate). The
proceduralized method for ensuring the isolated S/G is being adequately cooled is to slow the cooldown and allow the isolated S/G to
equalize with the intact S/G.

A'is incorrect. Raising the cooldown rate will cool and depressurize the intact S/G; however the isolated S/G will NOT cool down and wil!
prevent depressurizing the RCS.

Plausible: The initial direction is to perform the cooldown at the maximum controllable rate. The Tech spec limit for an RCS cooldown is
100°F/hr. If the examinee doesn't realize there is a different procedural limit on the cooldown rate for maintaining the loops coupled, then
he/she may believe that the Tech Spec cooldown rate is the only limit. Additionally, there js a time limitation of 16 hours for placing SDC in
service after a SGTR.

B is incorrect. Lowering RCS pressure will allow more safety injection flow, but will also lower subcooling below the low limit of 30°F.
Plausible: EOP 2534 directs the crew to maintain RCS pressure as low as possible to reduce or eliminate the primary to secondary
leakage. It also directs the crew to maintain RCS pressure within the P/T limits (30°F subcooled). |f the examinee believes that
eliminating the leakage is a higher priority than maintaining parameters within the P/T limit, then he/she may believe that RCS pressure
should be maintained as close to saturation as possible.

D is incorrect. A head void is likely with no RCPs operating. Raising RCS pressure will help eliminate the void, but will NOT improve the
cooldown on the affected S/G and will only cause the leakage from the RCS to the affected S/G to rise.

Plausible: The examinee may believe that the loop differential temperature is caused by head voiding which is affecting natural circulation
flow.

‘References l

1. EOP 2534, R25, Pg 27, Note 2

2. EOP 2534, R25, Pg 49, St 58.a.2)

‘Comments and Question Modification Hiétory l

12/03/10; Chip Griffin: Add length of time that cooldown has been ongoing.
07/19/11; Per NRC comments, added "per EOP 2534" to the last sentence in the stem. Did not revise question. - ric

NRC K/A System/E/A System 038  Steam Generator Tube Rupture (SGTR)
Gene'r'i;}S/Ai Selected

NRC K/A Generic System 2.4 Emergency Procedures /Plan
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Question # 11 Question ID: 1100006 W'RO | |SRO | | Student Handout? [ ] Lower Order?
Rev. 0 lv| Selected for Exam Origin:  New [ Past NRC Exam?

Number 2.4.18 RO 3.3 SRO 4.0 CFR Link (CFR:41.10/43.1/45.13)
Knowledge of the specific bases for EOPs.
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. Question # 12 l Question ID: 4071648 /RO [ JSRO [ ] StudentHandout? [v| Lower Order?

Rev. 0 || Selected for Exam Origin:  Mod [ ] Past NRC Exam?

The plant was operating normally at 100% power when the "B" Main Steam Header ruptured in Containment.
The Auxiliary Feedwater Actuation Signal (AFAS) has NOT yet actuated.

Under the existing conditions, which of the following actions must be taken to help mitigate this event and
why?

[] A Place the "A" and "B" Motor-Driven AFW pump switches in "Pull-To-Lock" to prevent water hammer in
the "B" S/G due to the addition of cold feedwater with a low S/G level.

vl B Place both S/G Auto AFW Override switches in "Pull-To-Lock" to prevent challenging Containment
parameters due the addition of feedwater to the affected SG.

7] C Shift both S/G AFW regulating valve controllers to "Manual" and "Closed" to ensure that feedwater flow
will be added slowly to limit the cooldown of the RCS.

[1 D Momentarily place both AFW regulating valve "RESET NORM OVRD" switches to "OVRD" to ensure
that AFW can be manually controlled once it automatically initiates.

Question Misc. Info: | MP2"LOIT, EOP 2525, 2536, ESD, AFW, LOIT-2004, NRC-2011

Justification I

B - CORRECT; Placing both S/G Auto AFW Override switches in "Pull-To-Lock" will prevent auto aux feed from initiating and feeding the
affected SG, which would add an excessive amount of energy to the CTMT environment as the added water boils off.

A - WRONG; The "A" and "B" motor-driven aux feed pump hand switches do not have the same Pull-To-Lock feature as the AFW System
facility hand switches. Also, water hammer, although a potential concern, is not the overriding problem with continuing to feed the ruptured

SG.
Plausible; The examinee may recall that feeding a hot SG with cold feed water when level is low has been known to destroy SG feed rings

due to water hammer.

C - WRONG; Shifting the AFW Regulating valves to "Manual” and "Closed” at this time will NOT prevent the valve from automatically
opening.

Plausible; the examinee may believe manual control will prevent the valve from fully opening automatically and allow for a slower feed rate,
which would accomplish the desirable goal of limiting the RCS cooldown.

D - WRONG; Attempting to overriding the AFW regulating valve at this time will NOT prevent the valve from automatically opening.
Plausible; the examinee may believe that use of this switch will allow for manual control of AFW because that is the intended purpose of

the switch.

References I

1. OP 2260, R9C2, EOP 2525 Critical Tasks/Operator Credited Actions #2.
2. EOP 2525, R23, Contingency Actions 6.b.2 2)
3. EOP 2536, R24, EOP 2525 Critical Tasks/Operator Credited Actions #1.

‘NO Comments o;Question Modification HistoryAa't this time. ‘

NRC K/A System/E/A System E05 Excess Steam Demand

Number EK3.2 RO 3.3 SRO 3.8 CFR Link (CFR:41.5/41.10, 45.6, 45.13)

Knowledge of the reasons for the following responses as they apply to the (Excess Steam Demand): Normal, abnormal and emergency
operating procedures associated with (Excess Steam Demand).
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“Question# 13 | Question ID: 1171926 ¥/RO [ ]SRO | | StudentHandout? [ ] Lower Order?
Rev. 2 | Selected for Exam Origin: Mod | i Past NRC Exam?

The plant tripped from 100% power due to loss of all feedwater approximately 45 minutes ago.
The following conditions now exist:
¢ Buses 25A and 25B are deenergized due to a loss of offsite power.
Bus 24C is deenergized due to a failure of the "A" Emergency Diesel Generator.
Bus 24E is aligned to Bus 24C.
"B" AFW pump and the Turbine Driven AFW pump have both failed and are unavailable.
#1 S/G level is at 90 inches and will drop to 70 inches in 8 minutes.
#2 S/G level is at 120 inches and will drop to 70 inches in 12 minutes.
The RO is continuing to evaluate various annunciators on C-01.
The BOP is attempting to reenergize bus 24C from Unit 3, estimates 10 minutes to reenergize 24C.
The US has entered EOP 2537, Loss of All Feedwater, and is presently reviewing Safety Functions
with the STA.
¢ All other plant systems and components are operating or available as designed.

Which of the following is required per the applicable procedures and why?

vl A The US mustimmediately direct the RO to initiate Once-Through-Cooling before either SG level reaches
70", because the loss of one facility requires it be initiated at this time to ensure long term core heat
removal will be maintained.

[7 B The US mustimmediately direct the RO to assist the BOP with the restoration of power before both SG
levels drop below 100", because the loss of one facility will prevent Once-Through-Cooling from
successfully maintaining long term core heat removal.

[] C 1f24C is not restored jn 9 minutes, the US must immediately direct the RO to initiate Once-Through-
Cooling , because the loss of one facility requires it be initiated at this time to ensure long term core heat
removal will be maintained.

(1 D To ensure 24C is restored before either SG level reaches 70", the US must immediately direct the RO to
assist the BOP with the restoration of power, because the loss of one facility will prevent Once-Through-
Cooling from successfully maintaining long term core heat removal.

‘Question Misc. Info: I MP2*LOIT, MB-05961, NRC, 2537, Main Feedwater, NRC-2011
Justification
A - CORRECT; Note prior to step 5 of EOP 2537 states:

Once through cooling should be initiated prior to SG wide range level reaching 70 inches if any of the following exists:

1. Main or Auxiliary Feedwater is NOT expected to be restored.

2. Less than two trains of HPSI, PORVSs, or ADVs are available.
Additionally, OP 2260 EOP User's Guide states that OTC should be initiated at 100" to ensure it is complete by the time S/G level reaches
70"

B - WRONG; The loss of power does not have a critical effect on the Vital Auxiliary Safety Function because facility 2 is powered.
Plausible; The restoration of power is part of the Vital Auxiliaries safety function, which is a higher safety function than RCS/Core Heat
Removal. Based on this, the examinee may feel that power restoration is greatest concern under these conditions.

C - WRONG; Once-through-Cooling must be initiated early to ensure adequate heat removal with only one HPSI available
Plausible; The examinee may believe that because the restoration of power before 70" is reached is the preferred option, this would be the
correct course of action.

D - WRONG; Once Through Cooling must be initiated early to ensure adequate heat removal with only one HPSI Pump injecting.
Plausible; As Once-Through-Cooling involves the deliberate rupturing of the RCS barrier, the examinee may believe that with 24C
expected to be restored (and thereby a source of feedwater) before both S/Gs drop below 70", it is preferable to expedite this task.
References I

1. EOP 2537, R21; Note prior to Step 5.
2. OP 2260, R9C2; EOP 2537 General Expectations #1

‘Comments and Question Modification History I

09/01/11; Per NRC comments, revised question to improve plausibility of choices and make only one answer correct. - ric

09/19/11; per Exam Validation, modified the directed operator in choices "A" & "C" from "BOP" to "RO". It was pointed out that in all
training environments, the RO is the designated operator to initiate Once-Through-Cooling by opening the PORVSs, unless the RO is not in
the control room. Also, changed the time limit in choice "C" from "8 minutes” to "9 minutes” to ensure understanding of the assumption
solicited in the choice, that 23C is not going to be restored before the first SG reaches 70% level. - ric
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NRC K/A System/E/A System E06 Loss of Feedwater
Number EK3.4 RO 32 SRO 3.7 CFRLink (CFR:41.5/41.10,45.6 / 45.13)

Knowledge of the reasons for the following responses as they apply to the (Loss of Feedwater): RO or SRO function within the control
room team as appropriate to the assigned position, in such a way that procedures are adhered to and the limitations in the facilities

license and amendments are not violated.
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The plant has tripped from 100% power on a sudden loss of condenser vacuum when the Main Condenser
Boot Seal ruptured. On the plant trip, a total loss of off-site power occurred due to fault on the RSST.

Assume all systems and components are functioning as designed.
Assume no operator actions have been taken or will be taken.

For the next 15 minutes, starting at the time of trip, how will Tavg respond?
1 A [nitially spikes up, then quickly lowers and stabilizes on automatic operation of the Main Turbine Bypass
Valve.

v B Initially spikes up, then quickly lowers and stabilizes on automatic operation of the Atmospheric Dump
Valves.

] C Drops suddenly, then quickly rises and stabilizes on automatic operation of the Atmospheric Dump
Valves.

O D Drops suddenly, then quickly rises and stabilizes on automatic operation of the Main Steam Safety
Valves,

‘Question Misc. Info: | MP2*LOIT, LNP, 2528, RRS, Tave, NRC-2011
Justification
B - CORRECT; Tavg will initially rise due to the turbine tripping before the reactor. When condenser vacuum drops below 15", the

Condenser Dump Valves are interlocked closed. This only leaves the ADVs to modulate as required to maintain Tavg with decay heat
loads.

A - WRONG; The Turbine Bypass valve will fail closed when condenser vacuum degrades below 15". With the plant tripping due to a
ruptured boot seal, condenser vacuum should drop below 18" very quickly.

Plausible; The examinee may believe that recent control power changes would allow operation of the Bypass Valve with a loss of off-site
power. This change to control power prevents the "loss of vacuum" inhibit from triggering in error due to a loss of off-site power.

C - WRONG; The reactor trip was caused by the turbine trip, which will cause an initial rise in Tavg.

Plausible; The examinee may focus on the loss of power and recognize (correctly) that the power loss will not immediately prevent the
condenser dump valves from opening. With all six dump valves opening on a turbine trip caused by a reactor trip, Tavg would normally go
down quickly.

D - WRONG; The ADVs will still be available 15 minutes after the loss of power to stabilize Tavg.

Plausible; The examinee may not recall that recent changes made to the steam dump control power will allow a normal system response
of the ADVs.

References I

RRS-01-C, R4C4, Pgs. 16-20, "2. Abnormal Operation"

'Comments and Question Modification History I

01/05/11; Revised question stem and choices based on Sandy Doboe's review.

01/31/11; Pat S. - add "quickly" to each choice. - rlc

07/19/11; Per NRC comments, changed "Drop" in choices 'C' & 'D' to "Drops". - ric

NRC K/A System/E/A System 056  Loss of Offsite Power

Number AA2.32 RO 43 SRO 43 CFR Link (CFR:43.5/45.13)

Ability to determine and interpret the following as they apply to the Loss of Offsite Power: Transient trend of coolant temperature
toward no-load T-ave
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The plant is operating at 100% power when VA-10 is lost due to a failure of the panel's main breaker.

If #1 Steam Generator (S/G) level starts to slowly lower, how does AOP 2504C, Loss of VA-10, direct S/G
level be controlled?

[} A Manual control of /G Feed Pump speed and manual control (C05) of both Main Feed Regulating
Valves.

] B Automatic control of S/G Feed Pump speed and Local-Manual control of only #1 Main Feed Regulating
Valve.

| | € Automatic control of S/G Feed Pump speed and manual control (C05) of both Main Feed Regulating
Valves.

v D Manual control of S/G Feed Pump speed and Local-Manual control of only #1 Main Feed Regulating
Valve.

‘Question Misc. Info: | MP2*LOIT, AOP 2504C, MFW, VIAC, NRC-2011

\Justification |

D - CORRECT; The #1 FRV will lock up "as-is” on a loss of VA-10. The procedure directs adjusting SGFP speed in manual to control
feedwater flow and S/G level.

A - WRONG; The AOP does not direct piacing the other S/G MFRV in manual because it will operate as designed with a loss of VA-10.
Plausible; The examinee may believe that because MFP speed control is in manual, #2 MFRV must be put in manual to prevent level
control instabilities (auto level control fighting manual feed pump operation).

B - WRONG; Due to the course operation of the local valve handwheel, control of S/G level using only local operation of the MFRYV is

extremely difficult and not the suggested action of the procedure.
Plausible; The examinee may believe this to be the preferred action because auto SGFP speed control would dampen out course valve

operation.

C - WRONG; Manually control of #1 MFRV from CO05 is not possible because the loss of VA-10 deenergizes the control circuit.
Plausible; The examinee may remember the AOP directs manual control of Main Feed components.

References I
AQOP 2504C, R3C7; Pg. 7, St. 3.5; Actions to control S/G level with loss of VA-10.

Comments and Question Modificafioﬁ'ﬂisfbry I
07/19/11; Per NRC comments, modified choices to improve plausibility. - ric

NRC K/A System/E/A System 057  Loss of Vital AC Electrical Instrument Bus

Number AA1.03 RO 3.6 SRO 3.6 CFR Link (CFR 41.7 /45.5/45.6)
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
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: Question# 16 I Question ID: 1100054 W/ RO [JSRO | | Student Handout? [] Lower Order?

Rev. 1 lvi Selected for Exam Qrigin: New | | Past NRC Exam?

The plant has just tripped from 100% power due to a loss of DV-20.
All other plant equipment functioned as designed, based on the power loss, and the crew has entered EOP
2525, Standard Post Trip Actions.

Which of the following describes actions required in EOP 2525, based on the loss of power, and why?

| | A The "A" Condensate pump must NOT be secured, due to the loss of the "B" and "C" Condensate
pumps.

v/ B The "B"and "D" RCPs must BOTH be secured due to the loss of Reactor Building Closed Cooling
Water flow.

"] € The Turbine Driven Auxiliary Feedwater Pump must be started LOCALLY, due to the loss of control
power.

1 D The pressurizer heater control must be shifted to "CHANNEL X" and the breakers reclosed, due to the
loss of control power.

‘Question Misc. Info: | MP2"LORT*2796 [063 LVD-01-C 972]copy 2345, NRC-2011

Justification I

B - Correct; The loss of DC (control power) will also cause a loss of 24B & 24D on the trip, because the RSST-24D breaker and the "B"
D/G output breaker cannot close. With no facility 2 power there is no facility 2 RBCCW, so the two RCPs are running without cooling water
and should be immediately tripped manually.

A - Wrong; The "A" & "B" Condensate Pumps are both powered from Bus 25A, which still has power.
Plausible; If DV-10 were lost then this would be a required action.

C - Wrong; The TDAFP does NOT have to started locally because on a loss of DV-20, the TDAFP control power is shifted to DV-10 and
can then be operated from C05.
Plausible; The TDAFP is normally powered from DV-20. If control power is not shifted then this action would be required.

D - Wrong; VR-21 has not deenergized on the loss of 24D due to the new UPS power supplies.
Plausible; With all AC power to VR-21 lost, this would be a correct action if the new UPS for VR-21 were not recently installed.

References I
AOP 2506B, Loss of DV-20 Load List

Comments and Question Modification History I

09/02/11; Per NRC comments, revised question per the following:

» Remove plant conditions from the stem.

* Reworded Stem question statement to improve syntax alignment with the choices.

» Slight rewording of all four choices to improve syntax alignment with the K/A.

« [Did not remove ""All other plant equipment functioning as designed"” as this is information to tell examinee that there are no other
problems and to focus only on the impact to plant equipment due to the loss of DV-20. MP2 has seen numerous power supply voltage
fluctuations and losses due to obsolete system design and natural disturbances. These have resulted in complex system responses when
these highly unusual voltage spikes caused individual component fuses and circuit breakers to open. It is important that the examinee not
consider historical abnormalities in system response when answering this question.] - rlic

09/28/11; per NRC comments, fixed Justification for choice "A" to match previous changes to the question. - rlic

NRC K/A System/E/A System 058  Loss of DC Power

Number AK3.02 RO 4.0 SRO 42 CFR Link (CFR 41.5,41.10/45.6/45.1)

Knowledge of the reasons for the following responses as they apply to the Loss of DC Power: Actions contained in EOP for loss of dc
power
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Question #: 17 Question ID: 1150024 vIRO | |SRO [ ] Student Handout? [ 1 Lower Order?

Rev. 1 |v| Selected for Exam Origin: Mod [ ] Past NRC Exam?

Unit 2 is operating at 100% power, steady state, when a leak develops in a small Instrument Air (IA) line in
the Turbine Building. The leak causes an excess flow check valve to close, isolating the leak and a small
branch of the IA system. The rest of the IA system is at normal pressure and unaffected by the isolation of
the leaking branch.

Which one of the foliowing events could result due to this temporary isolation of IA, and what is the applicable
procedure for addressing the problem?
] A Steam Seal Header Pressure is dropping, address with ARP-2590E (D-38), "STEAM SEAL HEADER
PRES HI/ LO".

| B A pressure to the MSIV #1 is lowering, address with ARP-2590D (C-7), "MAIN STEAM ISOL VALVE 1
AIR PRES LO".

] C "A" Condenser Steam Dump/Turbine Bypass Valve is opening, address with ARP-2590D (D-6),
"CONDENSER BYPASS VALVE NOT CLOSED".

Feedwater Heater 1A Normal Level Control Valve closed, address with ARP-2590D (AA-18), "HEATER
1A LEVEL HI".

‘Question Misc. Info: | (MSS-00-C MB-00231), NRC-2005, NRG-2011
‘Justification
D - CORRECT,; Loss of IA to the FWH 1A level control valves will cause the Normal to fail closed and the High level dump to fail open.
Both are addressed by the FWH Level High alarm.

A - WRONG; At 100% power seal leakage through the High Pressure Turbine supplies more sealing steam than the system needs. Even
if the supply valve fail closed due to loss of IA, the effect would never be seen at this power level because it is already closed.
Plausible: At lower power levels this may be true.

B - WRONG: The MSIVs do not get their air from a small line in the Turbine building. Also, if the IA supply to an MSIV were lost, the valve
would go closed and EOP 2525 would be the appropriate procedure.
VALID DISTRACTOR: Loss of IA pressure to an MSIV has happened in the past, causing the valve to close.

C - 'WRONG: The Steam Dump valves fail closed on loss of [A.

Plausible; Steam Dumps are required to open by the FSAR on a plant trip to minimize MSSV lifting. Also, ADVs are required to be
OPERABLE by Tech. Specs. The redundancy that is designed into the control system to ensure these valves open on a trip would lend
one to believe a simple air line failure would not prevent it.

References I

ARP 2590D-073, RO and Text FWH-00-C, R4, Section C.1.c, HP Feedwater Heaters 1A/B "Control and Instruments”.

Comments and Question Modification History I

08/10/11; Discovered modified version of question #170 (ID# 1150024) inadvertently deleted or lost from database and "Parent" sent in its
place. Modified question replaced in exam and linked to applicable K/A. - ric

09/19/11: per Exam Validation, corrected typo in correct answer; changed Heater 1B to Heater 1A. - ric

09/30/11; per NRC comments, in question stem, removed "Maintenance is able to isolate the leak by crushing the small IA line, but they
have not yet followed the line to the specific valve operator it supplies." and added "The leak causes an excess flow check valve to close,
isolating the leak and a small section of the |IA system." - ric

NRC K/A System/E/A System 065 Loss of Instrument Air
Generic K/A Selected |

NRC K/A Generic System 24 Emergency Procedures /Plan

Number 2.4.47 RO 42 SRO 42 CFR Link (CFR: 41.10,43.5/45.12)
Ability to diagnose and recognize trends in an accurate and timely manner utilizing the appropriate control room reference material.
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{ Question #: 18 I Question ID: 1100010 ¥ RO | |SRO [ ] Student Handout? [ ] Lower Order?
Rev. 1 || Selected for Exam Origin:  New [ | Past NRC Exam?

Unit 2 is operating at 100% power with all equipment functioning normally. The grid suddenly experiences a
partial loss of load resulting in the following conditions:

- System Frequency rises from 60 Hertz to 60.3 Hertz
- System voltage (on the monitored line) rises from 362 kVolts to 365 kVolts

Which of the following is the expected response of the Main Generator electrical load to these changes?

[1 A Generator Megawatts will rise and MVARs will jower.
1 B Generator Megawatts will rise and MVARs will remain constant.
v C Generator Megawatts will remain constant and MVARs will lower.

[ D Generator Megawatts will remain constant and MVARSs will remain constant.

Question Misc. Info: | MP2*LOIT, Generator, 2324, VARs, Frequency, Grid, NRC-2011

Justification

C is correct. Main Generator frequency is a function of system frequency when the Main Generator is tied to the grid. With Load Limit in
service, the Control Valves cannot open. If the Control valves don't move, Main Generator output will remain relatively constant. The
automatic voltage regulator will maintain generator output relatively constant regardless of grid voltage. As grid voltage goes up, it more
closely matches Main Generator voltage causing reactive load to lower. If grid voltage lowers enough, it may result in reactive load
becoming leading.

Ajis incorrect. The Control Valves will NOT open to allow Main Generator frequency to match grid frequency. Generator frequency will
match grid frequency with the output beaker closed. Main Generator load will NOT change as long as the Control Valves do NOT move.
The function of the Main Generator voltage regulator is to maintain Main Generator output voltage relatively constant. If Main Generator
output voltage is held relatively constant and grid voltage changes, then reactive load must change.

Plausible: If the examinee knows that generator output frequency stays locked in with grid frequency, then he/she may mistakenly believe
that Main Turbine speed must change; therefore the Control Valves must open to raise Turbine speed and Generator frequency. If the
Control Valves go open, then Generator load will increase. The examinee may believe that the Main Generator automatic voltage
regulator maintains generator voltage approximately equal to grid voltage; therefore a change in grid voltage would cause an equivalent
change in generator output voltage. If this were the case, then reactive load would remain relatively constant.

B is incorrect. See distractor A for explanation as to why the basis for Main Generator frequency is incorrect. See correct answer C for
explanation as to why the basis for voltage and reactive load is correct.
Plausible: See distractor A for plausibility for Main Generator frequency. (Voltage and reactive load portion of the distractor is correct.)

D is incorrect. See correct answer C for explanation for as to why the basis for Main Generator frequency is correct. See distractor A for
explanation as to why the basis for voltage and reactive load is jncorrect.
Plausible: See distractor A for plausibility for Voltage and reactive load. (Main Generator frequency portion of the distractor is correct.)

%Référ‘ences I
MTC-00-C, R5, Pg. 39 of 79.

Comments and Question Modification History I
07/20/11; Per NRC comments, reworded stem and choices to simplify reading and minimize cues to correct answer. - ric

NRC K/A System/E/A System 077  Generator Voltage and Electric Grid Disturbances

Number AK1.02 RO 3.3 SRO 34 CFR Link (CFR:41.4,41.5,41.7,41.10/45.8)

Knowledge of the operational implications of the following concepts as they apply to Generator Voltage and Electric Grid Disturbances:
Over-excitation
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Question#: 19 I Question ID: 1100011 W RO | |SRO | "] Student Handout? [7] Lower Order?
Rev. 2 lv| Selected for Exam Origin:  New [ ] Past NRC Exam?

While operating at 100% power, the CEA Partial Movement surveillance is being performed.

CEA #58, a Group 3 CEA, is being exercised when it suddenly slips 150 steps and is now only 30 steps
withdrawn.

Numerous alarms are received on C-04, including "CEA DROPPED NIS" (CA-18).

The crew performs all necessary actions to stabilize the plant and are at the step for recovery of the dropped
CEA.

Which of the following actions does the CEDS circuit require, in order to recover the dropped CEA?

"] A CEA #58 must be selected on the CEAPDS Backup Scanner.
1 B The Pulse Counter for CEA #58 must be reset on the PPC.

v C The CEA Motion Inhibit for CEA Group 3 must be bypassed.

(] D All Dropped Rod indications on the RPS/NIS must be cleared.

Question Misc. Info: I MP2*LOIT, 2302A, 2556, CEDS, CEA, CMI, MB-05817, NRC-2011

Justification I

C is correct. CEA #58 slipped enough to cause a CEA Motion Inhibit (CMI) on "Group Deviation". Therefore, the CM! must be bypassed to
allow movement of the dropped CEA. Due to the design of the CMI Bypass circuit, in order to bypass the CMi for CEA #58, it must be
bypassed for all of Group 3.

A is incorrect. The Backup Scanner has no input to the CEDS interlocks. The step to press and hold the CEA MOTION INHIBIT BYPASS
is missing. If this button is NOT pressed and held, the dropped CEA will NOT move. The GROUP SELECTION does NOT need to be
held.

Plausible: Selecting the dropped CEA on the Backup Scanrer is required by procedure for monitoring the affected CEA. The examinee
may believe that the scanner has input to the interlocks because it can be used to meet the Tech. Spec. requirement for monitoring of CEA
misaligned, which is part of the Tech. Spec. that covers the requirement for CEA interlocks on misalignment.

B is incorrect. Although this impacts the PPC interlocks for Group A, it has no effect on the CEA #58 individual interfocks.
Plausible: The examinee may believe that this is required because the PPC interlock for Group 3 withdrawal would be armed at this time,
preventing Group 3 from being withdrawn.

D is incorrect. The Dropped CEA indication on the RPS/NI channels is not one of the CEDS control signals generated in RPS that inputs
to the CEA interlocks.

Plausible: The alarm is triggered if any RPS Narrow Range NI channel detects a 1%/second drop in power. Therefore, it is quite likely that
this alarm would be seen when CEA #58 slipped 150 steps, due to it being a peripheral CEA that would shadow a Narrow Range NI. The
examinee may believe that the probable Dropped CEA indication on the RPS/NI channels caused by the dropped CEA would effect
withdrawal of CEA#58, based on the known RPS link to the CEA Withdrawal Prohibit interlock.

References I
AOP 2556, R16C10, Pg. 14 of 55, Step 4.21 and 4.24.

‘Comments and Question Modification History l
07/20/11; Per NRC comments, reworded stem, choices and justification to minimize appearance of 2 correct answers. - ric

NRC K/A System/E/A System 003  Dropped Control Rod

Number AA1.03 RO 36 SRO 3.3 CFR Link (CFR 41.7/45.5/ 45.6)
Ability to operate and / or monitor the following as they apply to the Dropped Control Rod: Rod control switches
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‘Question #: 20 I Question ID: 55614 v/ RO [JSRO | | Student Handout? || Lower Order?

Rev. 7 lv| Selected for Exam Origin:  Bank | | Past NRC Exam?

The plant has just tripped from 100% power.

Which of the following would indicate that a Shutdown CEA inserted only 90 steps?

vl A Noindicating light is energized on the Core Mimic and CEAPDS indicates 90 steps.
1 B Blue indicating light is energized on the Core Mimic and CEAPDS indicates 90 steps.
('] C Red indicating light is energized on the Core Mimic and pulse counting indicates 180 steps.

(1 D White indicating light is energized on the Core Mimic and pulse counting indicates 180 steps.

‘Question Misc. info: | MP2*LOIT*2951 CED-01-C, 2302A, CEDS, NRC, APP, NRC-2011

‘Justification
The CEA Position Display System (CEAPDS) was installed in the late 1980's to replace the obsolete and failing Metroscope, and meet all
Tech. Spec. required display (reed), alarm (PDIL) and interlock (deviation) functions of the CEDS.

A - CORRECT; The Shutdown CEAs do not have a white indicating light on the core mimic like the Regulating CEAs have and the PPC
would not detect that the CEA is not still at the top. The PPC indication is only reset if the CEA triggers the "Dropped Rod" reed switch
located at zero steps withdrawn (fully inserted).

B - WRONG,; In order for the PPC to energize the blue light on the core mimic, the CEA must trigger the "Rod Dropped"” reed switch at zero
steps withdrawn (fully inserted).

Plausible; CEAPDS would indicate 90 steps under these conditions and the blue light is energized when shutdown CEAs are normally
withdraw or inserted.

C - WRONG; The CEA has partially inserted, therefore, the "red" light would be out.
Plausible; Pulse counting is correct because it does not reset until the rod bottom light reed switch is triggered.

D - WRONG; The Shutdown CEAs do not have a "white" indicating light, but a blue one instead.

Plausible; This would be correct for a Regulating CEA as the white light indicates that a Regulating CEA is neither on the bottom NOR on
the top.

‘References I

CED-01-C, R4, Pg. 30, "Reed Switch Position Indication” (Figure 23).

‘Comments and Question Modification History l
07/20/11; Per NRC comments, added description of how CEAPDS replaced the Metrascope. - ric

10/04/11; Per NRC comments, corrected minor grammatical typo in stem. - rlc

NRC K/A System/E/A System 005 Inoperable/Stuck Control Rod

Number AK2.03 RO 3.1 SRO 3.3* CFRLink (CFR41.7/45.7)
Knowledge of the interrelations between the Inoperable / Stuck Control Rod and the following: Metroscope
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Question # 21 Question ID: 1100013 W/RO [SRO [ ] StudentHandout? [y Lower Order?

Rev. 1 [v| Selected for Exam Origin: New [ Past NRC Exam?

The plant has tripped from 100% power due to grid instabilities and the crew is presently carrying out EOP
2528, Loss of Offsite Power.

Then, VR-21 de-energizes due to a failure of the main feeder breaker to the panel.
The US has directed that Charging and Letdown be secured and that pressurizer level be allowed to cycle on
the first backup charging pump.

Assuming Channel "Y" is selected as the controlling channel of pressurizer level, which of the following
describes why this direction was given?

| | A Letdown isolates on failure (de-energized) of the high temperature signal on the Letdown line. With
Letdown isolated, Charging must be secured to prevent raising Pressurizer level above the Tech Spec
limit.

1 B Letdown flow goes to minimum and all available (backup) Charging Pumps start. Charging must be
secured to limit thermal shock to the letdown side of the Non-Regenerative Heat Exchanger.

v C The Letdown Heat Exchanger Temperature Control Valve fails closed (on loss of power). Charging and
Letdown are secured to prevent flashing down stream of the Letdown Heat Exchanger.

[ | D Letdown flow goes to minimum and all pressurizer heaters are lost when Channel Y level input fails low
(loss of power). Letdown and Charging are secured to prevent a level insurge with heaters unavailable.

Question Misc. Info: | MP2*LOIT, 2304A, PLPCS, PZR Level, 2504B, NRC-2011
Justification
C is correct. The Letdown Heat Exchanger Outlet Temperature Transmitter fails causing the Letdown Heat Exchanger Temperature

Control Valve to fail closed. Letdown temperature downstream of the Letdown Heat Exchanger will be much higher than normal. The
pressure downstream of the Backpressure Control Valve will sufficiently low to possible cause Letdown to flash.

Ais incorrect. The loss of VR-21 does not cause Letdown to isolate.
Plausible: A loss of VR-11 causes Letdown to isolate on a high temperature signal on the Letdown line. The effects of a loss of VR-21
may be confused with the effects of a loss of VR-11.

B is incorrect. Letdown flow will NOT go to minimum and all available Charging Pumps will not start. Channel Y will not be affected until
the backup power supply battery dies.

Plausible: If the examinee believes that Channet Y (the normally controlling channel) fails high on a loss of VR-21, then Letdown wilt go
minimum and all available Charging Pumps will start.

D is incorrect. Channel Y level is powered by VA-20, and, therefore, will not faif low on loss of VR-21.

Plausible: Channel Y will fail low if VA-20 had been lost, which would cause Letdown flow to go to minimum and all available Charging
Pumps to start. With the PZR heaters failed, the control system will be unable to ensure the PZR water stays saturated on the level rise,
resulting in inadequate pressure control when level is later reduced to normal.

References I
AOP 2504B, R3C15, Pg. 6 of 49, Step 3.1 and Note before it.

Comments and Question Modification History ]

02/01/11; Modified the following due to validator input:

- Changed stem and applicable choices from "isolate Charging and Letdown" to "secure Charging and Letdown" as charging is not
isolated for a loss of VR-21.

- Changed choice "C" from "maximum due to the loss of Channel Y." to "minimum due to Channel Y level input failing low." to
improve validity of the distracter. Modified the Justification accordingly.

- Removed the word "high" from the answer justification. - ric.

02/02/11; Per validation, expanded question from just asking "Why?". - ric.

07/20/11; Per NRC comments, added "Assuming Channel "Y" is selected as the controlling channel of pressurizer level," to the
stem. Also, swapped choices "C" and "D" to even out the number of times that each is correct on the RO exam. - ric

08/01/11; Per NRC comments, modified stem to solicit knowledge of actions for control system failure in EOP space.

NRC K/A System/E/A System 028  Pressurizer (PZR) Level Control Malfunction

Number AKS3.05 RO 3.7 SRO 41 CFR Link (CFR 41.5,41.10/45.6/45.13)

Knowledge of the reasons for the following responses as they apply to the Pressurizer Level Control Malfunctions: Actions contained in
EOP for PZR level malfunction
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Question #: 22 I Question ID: 1000047 &~ RO | |SRO [ ] StudentHandout? [ ] Lower Order?
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A Radwaste Discharge of the "A" CWMT has just been started with an initial tank level of 87% and a
maximum authorized discharge flow rate of 100 gpm.

When the tank has been discharging for exactly 16 minutes, the following indications exist:

"A" CWMT level at 82%.

Discharge flow recorder (FR-9050) is indicating approximately 72 gpm.

Discharge flow integrator (FI-2050) indicates approximately 1150 gallons have been discharged.

Assuming tank level indications are accurate and there are 320 gal/% level, which of the following actions
must be taken?

| | A Readjust the discharge flow controi vaive to raise the discharge rate based on the flow recorder.
1 B Readjust the discharge flow control valve to lower the discharge rate based on the flow integrator.

] C Secure the discharge, then recommence by controlling the discharge flow rate based on tank level
change.

1 D Secure the discharge, then recommence only after repairs are made to the discharge monitoring
equipment.

‘Question Misc. Info: I MP2*LOIT, 2617A, CLRWS, MB-04398, NRC-2001, NRC-2002 [K/A 059 Accidental Liquid RW, AA1.03],
NRC-2011

Justification I
C: CORRECT; The flow instrument must be considered inop, 2617A directs securing the discharge and recommencing using delta-level
method.

A: WRONG; Based on change in tank level, discharge flow rate is too high.
Plausible: examinees may chose this distractor if they believe actual flow is too low based on FR-9050 reading.

B: WRONG; Based on change in tank level, discharge flow rate is too high; however, the actual flow rate must be determined to continue

the discharge
Plausible: examinees may chose this distractor if they determine the actual flow rate is too high and don't realize that actual flow rate must

be determined in order to continue the discharge.

D: WRONG; Per SP-2617A, the discharge may be restarted provided the flow rate is calculated based on the actual level change.
Plausible: examinees may chose this distractor if they feel that a failed flow monitor is as bad as a failed Rad. Monitor, which would
require a new permit or the instrument be repaired to recommence.

References I

1. SP-2617A, R29C6, Precaution 3.4
2. SP-2617A, R29C6, Attachment 3

Comments and Question Modification History ’
07/20/11; Per NRC comments, modified Choice "D" to improve plausibility. - ric

NRC K/A System/E/A System 059  Accidental Liquid Radwaste Release

Generic K/A Selected
NRC K/A Generic System 2.1 Conduct of Operations
Number 2.1.23 RO 43 SRO 44 CFRLink (CFR:41.10/43.5/45.2/45.6)

Ability to perform specific system and integrated plant procedures during all modes of plant operation.
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Question#: 23 I Question ID: 1000046 /RO [ ]SRO | ] Student Handout? Lower Order?

Rev. 1 v} Selected for Exam Origin:  Bank [ ] Past NRC Exam?

If a fire in the plant causes the 25' 6" cable vault spreading room deluge to activate, the Fire procedure AOP
2559 directs the fire brigade to wedge open the 25' 6" cable vault spreading room East door to stairway 10
(back stairway to the Control Room), and the door from the bottom of stairway 10 to the outside.

What is the reason for this action?

[ Allows unobstructed access for fire hoses to be brought into the area from the hose station located by
the Aux. Building access point.

vl B Prevents deluge water from over-flowing into the DC switchgear rooms by allowing it to flow outside.

] C Provides a ventilation flow path from the outside to help purge smoke from the affected fire area.

[1 D Ensures access to and from the fire area in the event that the fire disables the keycard readers.

‘Question Misc. Info: I MP2*LOIT, fire, 2559, MB-056666, NRC-2002 [K/A 067, Plant Fire, AK1.02], NRC-2011

Justification |

All operator actions pertaining to a fire on site are contained in either AOP 2559 or the Appendix 'R' procedure set, AOP 2579A-T.

B - CORRECT; ventilation passages between the cable spreading room and the DC switchgear rooms are equipped with 3" high coffer
dams, providing the stairwell as a drain path ensures that the dams are not over-flowed.

A - WRONG; The deluge should be more than adequate; but, if hoses are required, they are available in the area.
Plausible; The doors would have to be open if the fire brigade needed to use the Aux. Building access point hose station.

C - WRONG; This type of action would be evaluated and initiated by the fire brigade, not proceduralized.
Plausible; Opening the doors would create a "chimney" effect by allowing a draft from the outside to the upper level cable area.

D - WRONG: Only the bottom stairwell door has a reader and all doors can be overridden using keys.
Plausible; A fire in this area could possibly disable the security locks and not all personnel have security keys.
‘References I

AOP 2559, R8, 1.2 - Discussion section, second paragraph.

Comments and Question Modification History I

09/01/11; Per NRC comments, explained in Justification why questions pertaining to actions for a plant fire must utilize steps in an AOP
instead of an EOP.

NRC K/A System/E/A System 067  Plant fire on site

Number AK3.04 RO 33 SRO 4.1 CFR Link (CFR 41.5,41.10/45.6/45.13)

Knowledge of the reasons for the following responses as they apply to the Plant Fire on Site: Actions contained in EOP for plant fire on
site
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Question# 24 | Question ID: 1183154 W/RO []SRO | StudentHandout? [ Lower Order?

Rev. 1 V) Selected for Exam Origin:  Mod [] Past NRC Exam?

The plant is shut down and beginning a refueling outage, with the following conditions:

Shutdown Cooling has just been placed in service.

All RCPs have been secured.

RCS Tcold = 275°F.

RCS Pressure = 235 psia.

All plant systems and components are configured normally for the existing mode of operation.

Then, a pipe break in the RCS occurs, resulting in a LOCA inside containment.
Containment pressure has peaked above the setpoint for SIAS actuation.

How does the difference in the automatic system response to a LOCA in the existing mode, as compared to
Mode 3 or higher, affect the mitigating strategy?

A Due to the existing system and component alignments required for SDC operation, Safety System
components will not automatically start or align to ensure RCS Inventory Control and Core Heat
Removal.

1 B Due to the existing system and component alignments required for SDC operation, Safety System
components that do automatically start or align to mitigate the accident will result in over pressurizing
the SDC piping system.

] C Due to the existing mode required blocking of ESAS actuation, Safety System components will not
automatically start or align to ensure RCS Inventory Control and Core Heat Removal.

'] D Due to the existing mode required blocking of ESAS actuation, Safety System components that do
automatically start or align to mitigate the accident will result in over pressurizing the SDC piping
system.

‘Question Misc. Info: I MP2*LOIT, LBLOCA, 2207, manual ESAS, MB-05326, NRC-2011
Justification I
A - Correct; The procedural guidance for a LOCA while in Mode 4 or below, is contained in OP 2207, Plant Cooldown, Att. 9, Step G,

Actions for a LOCA. The HPSI pumps must be taken out of PTL and the safety injection systems must be re-aligned, to allow safety
injection flow to occur.

B - Wrong; This would occur if HPSI were maintained fully operable, however, OP 2207 requires the HPS| pumps be placed in P-T-L.
Plausible: If the HPSI pumps were not inoperable, they would start and possibly over pressurize the SDC system. Examinee (RO) may
not recall HPSI being inop at these parameters.

C - Wrong; The CTMT High Pressure SIAS actuation can not be blocked and manual safety system valves that are not remotely
manipulated have been re-aligned in this mode.

Plausible; Low RCS pressure SIAS and CIAS is blocked in this mode and would not automatically actuate. Also, if the LOCA were to
occur at the end of the outage, there would not be enough decay heat to pressurize CTMT enough to trigger the a SIAS.

D - Wrong; The HPSI pumps could easily raise RCS pressure above the SDC isolation valve interlock setpoint, preventing the valves from
being opened if they were closed. However, this interlock has been permanently altered to prevent it from closing the isolation valves on a
high system pressure.

Plausible; The examinee may believe the interlock on the SDC system isolation valves is only blocked from closing the valves due to the

present mode of operation due to the danger of inadvertent system isolation on a failed signal.

Referenc‘ééw
OP 2207, R28C5, Attachment 9, Step G

Comments and Question Modification History I
02/01/11; Revised stem and distracters based on validation feedback. - rlc.

07/20/11; Per NRC comments, made slight modification to last sentence of the stem (clarified question delt with "automatic" system
response). - ric

NRC K/A System/E/A System 074  Inadequate Core Cooling

Generic K/A Selected l

NRC K/A Generic System 24 Emergency Procedures /Plan
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Question #: 24 I Question ID: 1183154 W/RO JSRO [ | Student Handout? v/ Lower Order?

Rev. 1 v Selected for Exam Origin:  Mod | Past NRC Exam?
Number 2.4.9 RO 38 SRO 42 CFRLink (CFR:41.10/43.5/45.13)

Knowledge of low power/shutdown implications in accident (e.g., loss of coolant accident or loss of residual heat removal) mitigation
strategies.
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Question #: 25 I Question ID: 1100056 W/ RO []SRO | | Student Handout? [v/] Lower Order?

Rev. 0 v Selected for Exam Origin:  New | | Past NRC Exam?

Which of the following control room annunciators require the Plant Process Computer (PPC) in order to alert
the operator to an abnormal condition?

1 A C-05(C-6), CONDENSER STEAM DUMP VALVE NOT CLOSED
1 B C-04 (CA-15), RXLEVEL LOW-FAC. 1
] C C-08(C-12) VR11 UPS TROUBLE and (D-12) VR21 UPS TROUBLE

¥ D C-06/7 (CB-19) N-16 ALERT and (CA-19) N-16 HIGH

Question Misc. Info: I MP2*LOIT/LOUT, SRO, 2534, 2536, 2540, SGTR, ESDE, FRP, (CFR-55-43.b.5), MB-05977, NRC-2011
Justification
D - CORRECT; The PPC monitors the N-16 Rad. Monitors and performs the applicable calculations to determine the actual leak rate.

Based on the calculated leak rate an Alert or High alarm is triggered. The N-16 detector outputs can be read at RC-14, but unlike other

radiation monitors displayed on RC-14, the N-16 Alert and High settings are not based purely on a radiation level due to their direct link to
reactor power level.

A - WRONG; The Condenser Steam Dump Valves' (CDVs) Not Closed annunciator is triggered by any dump valve stem releasing its limit
switch as the stem moves upward in the open direction.
Plausible; The CDVs position indication can only be seen on a computer display and have no direct indication on any control room panel.

B - WRONG; Rx Vessel level is read exclusively on the PPC by ail in the control room, but it can be read at the ICC cabinet in the old
computer room if the PPC is lost.

Plausible; This requires the use of the ICC procedure (not normally used at power) and going through several menus. Also, it is almost
always performed by the STA, who monitors the level for Safety Function success determination.

C - WRONG; Trouble alarm (annunciator C-12 & D-12) are driven directly by the UPS control circuitry.

Plausible; The status and all alarms for the VR-11/21 UPS units are monitored on the PPC. The Trouble alarm is there to alert the
operators to look at the display and find out what is going on. There is also a PPC alarm that will be generated to do the same thing, in
case the control board annunciator is missed among many alarms or fails.

‘References I

C-06/7, ARP 2590E-093, ROC3, (CA-19) N-16 High and 2530E-094, ROC2, (CB-19) N-16 Alert, Initiating Device for both is given as the
"PPC".

‘Comments and Question Modification History I
07/22/11; Per NRC comments, generated new question to improve clarity of question and K/A match (not part of NRC comments). - ric

8/29/2011; Per NRC comment in August 2011, corrected typo in stem (computer). Removed hyphen between VR11 and VR21. Removed
periods at the end of Choices A, C, and D. Swapped Choices C and D, along with Justifications. - RJIA

NRC K/A System/E/A System 076  High Reactor Coolant Activity
Generic K/A Selected |

NRC K/A Generic System 2.1 Conduct of Operations

Number 2.1.19 RO 39 SRO 338 CFR Link (CFR: 45.12)
Ability to use plant computers to evaluate system or component status.
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Question# 26 I Question ID: 1154362 W/ RO [ JSRO | | Student Handout? Lower Order?
Rev. 0 \; Selected for Exam Origin:  Mod | ] Past NRC Exam?

A plant startup is in progress with the reactor presently at 3% power. While making preparations for
transitioning to MODE 1, an Excess Steam Demand event occurs in Containment and the Reactor is tripped.
During the performance of EOP 2525, Standard Post Trip Actions, the RO observes the following plant
conditions:

Four (4) CEAs are stuck fully withdrawn.

Bus 24A & 24C are de-energized due to an electrical fault on 24C.

Bus 24E is de-energized (aligned to 24C).

All other applicable buses are energized.

"B" Charging Pump handswitch in Pull-To-Lock and aligned to Facility 1.

"C" Charging Pump indicates running by handswitch lights.

Charging Flow indicates ten (10) gpm on CO2.

Aux. Building PEO reports indication of discharge relief lifting on the "C" Charging Pump.
Pressurizer Level is 10%, lowering.

Pressurizer Pressure is 1700 psia, lowering.

Which of the following procedures must the RO utilize to mitigate the stuck CEAs?

[ A AOP 2558, Emergency Boration.
vl B EOP 2541, Appendix 3, Emergency Boration.
] C EOP 2541, Appendix 23, Restoring Electrical Power.

[1 D EOP 2540A, Functional Recovery of Reactivity Control.

‘Question Misc. Info: I MP2 LOIT/LOUT, SRO, E25-01-C MB-2532, 10CFR43(b)(5), MB-05433, NRC-2002, NRC-2011

Justification I

B - CORRECT: EOP 2525 contains Contingency Actions to recover reactivity control. These actions must first be tried before moving on to
other procedures.

A - WRONG; Use of actions within this AOP to mitigate this casualty is not permitted at this time.
Plausible; This AOP is the original source of the actions to combat this casualty, which have been integrated into the Contingency Actions.

C - WRONG: Use of this EOP action to mitigate this failure is not permitted at this time.
Plausible; This would be a correct choice if reactivity control became an issue after transitioning to a subsequent EOP.

D - WRONG: Use of this EOP action to mitigate this failure is not required as of yet.
Plausible; This would be the correct choice if the Contingency Actions to establish reactivity control failed.

References I

1. OP 2260, "Unit 2 EOP User's Guide”", R9C2; EOP 2525 Implementation Guide, 1.b. second and third bullets.
2. EOP 2525, R23, Pg. 3 of 26, Step 1.c Contingency Action "c.1".
3. EOP 2541, Standard Appendix, Appendix 3, ROCO, Emergency Boration, Step 1.

‘Comments and Question Modification History 1
02/03/10; Chip Griffin: Correct answer modified to "EOP 2541, Appendix 3".

07/18/11, Per NRC comments, Added procedure in use in the stem (EOP 2525); changed "should" in question to "must"; in correct answer
(A\), changed "Appendix 3A" to "Appendix 3" and corrected procedure name (Corrected all procedure names); removed space from "24 A";
added "event" to "Excess Steam Demand”. RJA

09/19/11; per Exam Validation, corrected minor nomenclature error in 5th bullet of stem, ("B" charging pump aligned to Facility 1)

NRC K/A System/E/A System A11  RCS Overcooling

Number AA2.1 RO 29 SRO 33 CFR Link (CFR:43.5/45.13)

Ability to determine and interpret the following as they apply to the (RCS Overcooling): Facility conditions and selection of appropriate
procedures during abnormal and emergency operations.
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Question # 27 I Question ID: 56043 RO ]SRO | ] Student Handout? [ ] Lower Order?

Rev. 0 lv| Selected for Exam QOrigin:  Bank | | Past NRC Exam?

A ten (10) gpm leak has developed in the Charging Line, upstream of the Regenerative Heat Exchanger.

Which of the following indications would result approximately one minute (prior to Pressurizer level control
system response) after the leak starts?

v/ A Regenerative Heat Exchanger Outlet Temperature (T1-221) rises.
|| B Letdown Heat Exchanger Outlet Temperature (T1-224) rises.

] C Regenerative Heat Exchanger Outlet Temperature (TI-221) lowers.

| | D Letdown Heat Exchanger Outlet Temperature (T1-224) lowers.

Question Misc. Info: | MP2"LOIT*3227 [000 568-01-B 1488] (1/11/95) 2568, AOP, APP, NRC-2011

Justification I

A - CORRECT; Letdown flow through the Regen HX transfers heat to Charging. If the heat transfer rate remains the same, then initially, a
lower Charging flow through the Regenerative Heat Exchanger would result in a higher Charging differential temperature through the HX .
The Charging intet temperature, which comes from the VCT, remains the same; therefore, Charging outlet temperature must be higher.
After one minute, lower Charging flow to the Pressurizer will result in level lowering which will cause Letdown flow to lower slightly.
Ultimately, the slightly lower Letdown flow will result in less heat transfer to Charging, resulting in Charging temperature eventually lowering
somewhat, but will remain at a higher value than prior to the leak. When Pressurizer level stabilizes at some lower value due to the
operation of the Pressurizer level control system, Letdown flow and Charging flow will be equal; however, VCT level will continue to lower
due to the 10 gpm Charging header leak.

B - INCORRECT; Letdown HX outlet temperature remains the same. RBCCW flow is automatically controlled to maintain a set Letdown
temperature.

Plausible: The examinee may think that lower Charging flow through the Regen HX results in less heat transfer from the Letdown System;
therefore, higher Letdown temperature.

C - INCORRECT; Regenerative Heat Exchanger Outlet Temperature is higher due to the lower Charging flow through it, initially.
Plausible: The examinee may think that a leak in the Charging line (lower flow through the Regenerative Heat Exchanger) would cause a
reduction in heat transfer from Letdown to Charging; therefore, Regenerative Heat Exchanger Outlet Temperature would have to be lower.

D - INCORRECT; Letdown HX outlet temperature remains the same. RBCCW flow is automatically controlled to maintain a set Letdown
temperature.

Plausible: The examinee may think that lower Charging flow through the Regen HX results in a lower heat transfer coefficient; therefore, a
lower Letdown temperature.

References I
CVCS One-Line Drawing; Figure 2B

Comments and Question Modification History l

12/03/10; Chip Griffin: Question is very difficult without prints, due to need to know instrument locations.
Disagree, question solicits system response based on knowledge of normal system flow path and general thermodynamic principals.
However, "10 gpm" was added to the stem to quantify the charging pipe failure as a leak and not a rupture.

02/01/11 - Per validator feedback, restructured stem in to two sentences and added the time qualifier of "approximately one minute
after the leak starts”.

07/18/11; Per NRC comment, changed to higher order vs. memory level. Changed distractors C and D to be more symetrical. (Same
temperature instruments as A and B, but with a lowering trend.) Added addition information to correct answer justification.

8/29/2011; Per NRC comment in August 2011, revised 7/18/2011 comment to "changed to higher order vs. memory level" and corrected
typo (instruments) in previous comment. Removed extra line between Choices C and D. - RJA

NRC K/A System/E/A System A16  Excess RCS Leakage

Number AK2.1 RO 3.2 SRO 35 CFR Link (CFR:41.7/45.7)

Knowledge of the interrelations between the (Excess RCS Leakage) and the following: Components, and functions of control and
safety systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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i Question #:. 28 Question ID: 1100053 W/ RO | JSRO [] Student Handout? [v] Lower Order?

Rev. 1 lv| Selected for Exam Origin:  New [ | Past NRC Exam?

The plant is operating at 100% power, steady state when both 6.9 kV buses are de-energized due to an
internal fault on the NSST.

Assuming all other systems function as designed, which of the following describes parameter response within
the first minute after the loss of the 6.9 kV buses?

vl A The difference between Th and Tc will be lowering; S/G pressure will be stable or rising slightly.
| B The difference between Th and Tc will be rising; S/G pressure will be stable or rising slightly.
1 C The difference between Th and Tc will be lowering; S/G pressure will continue to lower.

] D The difference between Th and Tc will be rising; S/G pressure will continue to lower.

Question Misc. Info: I MP2*LOIT, RCS, RCP, RPS, NRC-2011

Justification

A - CORRECT; The response of Th and Tc is due to the design coast down of the RCPs which lasts approximately 1-1.5 minutes.
Although both temperatures will be lower, Th will lower faster than Tc due to the sudden, significant reduction in heat generated by the
reactor. Tc will stop lowering when the quick open signal is removed (within one minute). S/G pressure will be relatively stable. The
Atmospheric Dumps will lower S/G pressure initially, but will quickly stabilize or may rise slightly until stable after the quick open signal is
removed and the atmospheric dumps modulate to control pressure.

B - WRONG; Th and TC will initially rise on the loss of RCS flow, but when the Reactor trips, RCS temperatures will lower due to the loss
of heat input. Delta-T will NOT be higher than 100% power operation.
Plausible; If the examinee believes that when RCS flow stops, Th will rise or remain the same while Tc lowers in response to opening of

the steam dumps.

C - WRONG; Delta-T will lower; however, S/G pressure will NOT continue to lower.
Plausible; The examinee may believe that the opening of the steam dumps and/or safeties will cause S/G pressure to continue to lower.

D - WRONG; Th and TC will initially rise on the loss of RCS flow, but when the Reactor trips, RCS temperatures will lower due to the loss
of heat input. Delta-T will NOT be higher than 100% power operation.

Plausible; If the examinee believes that when RCS flow stops, Th will rise or remain the same while Tc lowers in response to opening of
the steam dumps.

{References I
1. RPS-01-C, R6, Pg. 8, b. Setpoint Bases 3) and Pg. 17, b. Design and Operating Characteristics, 1) RCP Underspeed.
2. E28-01-C EOP 2528 PowerPoint, Slide #29.

‘Comments and Question Modification History ]
8/29/2011, Revised question, answers and justification per NRC Comments on August 2011. - RJA

09/19/11; per Exam Validation, modified stem question startement from "response one minute after the loss" to "response within the first
minute after the loss” to improve technical accuracy. - rlc

09/28/11; per NRC comments, deleted extra space in choices "B" & "D". - ric

NRC K/A System/E/A System 003  Reactor Coolant Pump System (RCPS)

Number K5.02 RO 28 SRO 32 CFR Link (CFR: 41.5/45.7)
Knowledge of the operational implications of the following concepts as they apply to the RCPS: Effects of RCP coastdown on RCS
parameters
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Question #: 29 I Question ID: 1176391 /RO ] SRO | | Student Handout? [ ] Lower Order?

Rev. 0 [v] Selected for Exam Origin:  Mod [ Past NRC Exam?

With the plant operating at 100% power and all systems aligned normally, numerous alarms for Reactor
Coolant Pump (RCP) "A" are received.

Containment sump level suddenly begins rising faster than before the RCP alarms.

Containment atmosphere radiation monitors begin to rise.

The following data was obtained for the "A" RCP:

RCS Pressure 2250 psia
MIDDLE SEAL 720 psig
UPPER SEAL 165 psig
VAPOR SEAL 10 psig

Based on this data, how many RCP seals are considered either failed or just degraded, per OP 2301C,
Reactor Coolant Pump Operation?

| A Seals Failed = 2
Seals Degraded = 0

v B Seals Failed =2
Seals Degraded = 1

| | C Seals Failed = 1
Seals Degraded = 0

] D Seals Failed = 1
Seals Degraded = 1

Question Misc. Info: I MP2*LORT* 2301, RCS, RCP, NRC-2011

Justification I

The following D/P's exist: Lower = 1515 psid, Middle = 555 psid, Upper = 155 psid

B - CORRECT; RCP seal alarms, sump level going up, rad monitor alarms, and low Vapor Seal pressure are indicative of a Vapor Seal
failure. The failure is NOT catastrophic, but still a failure. The Upper Seal has a D/P of less than 200 psid and is, therefore, considered

failed. The Middle Seal has a delta-P greater than 550 psid and is; therefore, OK. Additionally, a lower seal D/P of >1500 psid with one
failed seal, indicates the lower seal is degraded.

A - WRONG; The Middle Seal has a delta-P greater than 550 psid and is; therefore, OK. Additionally, a lower seal D/P of >1500 psid with
one failed seal, indicates this seal is degraded.

Plausible; Examinee may recognize the two failed seals, but NOT consider the degradation of the Lower Seal since it is still providing a
pressure breakdown.

C - WRONG; The Middle seal is OK with the given D/P. The Vapor Seal and the Upper Seal are failed.
Plausible; Examinee may NOT consider the Vapor Seal to be failed because it still is maintaining a 10 psid D/P.

D - WRONG; The Vapor Seal and the Upper Seal are failed.
Plausible; Examinee may NOT recognize both seals as failed. The examinee may consider one of the two failed seals to be functional
because it still has some pressure breakdown.

‘References I
OP 2301C, R18C9, Pg. 54, St. 4.15, RCP Seal Failure Determination w/o the PPC.

Comments and Question Modification History I

02/01/11; Per validation feedback, added CTMT sump suddenly begins to rise and CTMT rads going up. Also add Vapor Seal pressures.
Answer becomes 2 failed seals (Upper and Vapor) and one degraded (Middle). - ric.

07/20/11; Per NRC comments: Stem sentence no longer fragmented. Deleted seal pressures at 0000 and 0800. Added OP 2301C,
Reactor Coolant Pump Operation. Fixed justifications to match choices. Changed Choice C "=1, =0" (from "=1. =2"). - RJA

8/29/2011; Per NRC comment in August 2011, changed period to comma in stem. Removed reference to time of 166 is stem and in
Justification. - RJA

09/29/11; per Exam Validation, corrected math error in stem and Justification. - rlc

NRC K/A System/E/A System 003  Reactor Coolant Pump System (RCPS)

Number A3.03 RO 3.2 SRO 3.1 CFR Link (CFR: 41.7/45.5)
Ability to monitor automatic operation of the RCPS, including: Seal D/P
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Question #: 30 Question ID: 1100016 /RO []JSRO | | Student Handout? [ Lower Order?

Rev. 1 [ Selected for Exam Origin: New [ ] Past NRC Exam?

The plant is operating at 100% power with all systems and components aligned normaily.
Then, VCT level transmitter, LC-227, fails low.

Which of the following will occur, assuming NO operator action, and what action(s) is (are) required for
annunciator C-7 on C-02, VCT Level Lo Lo, per the associated Annunciator Response Procedure?
L | A VCT Outlet Isolation, CH-501, closes and causes Charging Pumps to trip on low suction pressure.
Isolate Letdown flow and verify local VCT Ievel matches level indication on C-02.

[1 B Makeup Vaive Stop, CH-512, opens and initiates a blended makeup directly to the VCT.
Monitor Reactor power for any change while the automatic blended makeup is in progress.

] C Boric Acid Isolation, CH-514, opens and aligns Charging suction to the Boric Acid Storage Tanks.
Stop Charging and Letdown and monitor reactor power for changes due to boration.

vl D RWST Isolation, CH-192 opens, and initiates boration from the Refueling Water Storage Tank.
Secure Charging and Letdown and adjust Turbine load to stabilize RCS temperature.

Question Misc. Info:J MP2*LOIT*1925 [004 CVC-01-C 895] (8/15/96) 2304, CVCS, NRC-2011

Justification |

D is correct; at 8% decreasing, LC-227 sends a signal to close the VCT outlet valve, 2-CH-501, and opens the Charging Pump suction flow
path to the RWST; 2-CH-504, RWST to Charging Suction (normally open), and 2-CH-192, RWST Isolation.

A is wrong; The VCT outlet isolation (Charging Pump suction) will close; however, the Charging Pump suction from the RWST will open.
With any Charging Pump flow path, the Charging Pumps will not trip on low suction pressure.

Plausible: The examinee may believe that the Charging Purnp suction pressure trip is prevented due to the higher pressure from the VCT
than the RWST or that the Charging Pump suction flow path is isolated when CH-501 closes.

B is wrong; CH-512 will NOT automatically open on a VCT lo-lo level.

Plausible: With the Makeup Controls aligned for automatic makeup, CH-512 will automatically open when the VCT reaches the low level
auto makeup setpoint; however, this is from a different level transmitter. The examinee may not realize that these two functions are
controlled by two different level transmitters.

C is wrong; CH-514, Charging Pump suction from the Boric Acid Storage Tanks, will NOT open on a lo-lo level in the VCT.

Plausible: The examinee believe that it's logical for the Charging Pumps to take a suction form the Boric Acid Storage Tanks on a lo-lo
level in the VCT. The Boric Acid Tanks are aligned to the Charging Pump suctions during a normal blended makeup; therefore, it would be
logical to assume the suction flow path is the same for a lo-lo level in the VCT.

References I
ARP-2590B-027, ROC1, C-7, "VCT Level Lo Lo".

Comments and Question Modification History ’
8/29/2011; Per NRC comment in August 2011, changed all choices. - RJA

09/28/11; per NRC comments, removed extra space in choice "A". Verified labeling of CH-512 was correct (Makeup Valve Stop) per OP
2304C and removed the "2-" in front of "CH-512" in choice "B" to match the syntax of the other choices. - ric

NRC K/A System/E/A System 004  Chemical and Volume Control System

Genericr KIA §3Igcted

NRC K/A Generic System 2.1 Conduct of Operations

Number 217 RO 44 SRO 47 CFR Link (CFR:41.5/43.5/45.12/45.13)

Ability to evaluate plant performance and make operational judgements based on operating characteristics, reactor behavior, and
instrument interpretation.
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~Queston#. 31 | QuestionID: 1100055 RO [ SRO | | StudentHandout? [ Lower Order?
Rev. 2 lv| Selected for Exam Origin:  New | | Past NRC Exam?

The plant is shutdown for a refueling outage and is presently operating in MODE 5 with Shutdown Cooling
(SDC) in service.

Then, the output of FIC-306 fails from 50% to 0%, and SI-306 responds accordingly. All operator attempts to
regain control of SI-306 from C-01 are unsuccessful.

Which of the following describes the plant response to this failure and the action required to stabilize RCS
temperature, per AOP 2572, Loss of Shutdown Cooling?

1 A Flow through the SDC Heat Exchanger rises and RCS temperature lowers.
Turn the local operator for SI-306 COUNTER CLOCKWISE to stabilize RCS temperature.

(] B Flow through the SDC Heat Exchanger rises and RCS temperature lowers.
Turn the local operator for SI-306 CLOCKWISE to stabilize RCS temperature.

C Flow through the SDC Heat Exchanger lowers and RCS temperature rises.
Turn the local operator for SI-306 COUNTER CLOCKWISE to stabilize RCS temperature.

| D Flow through the SDC Heat Exchanger lowers and RCS temperature rises.
Turn the local operator for SI-306 CLOCKWISE to stabilize RCS temperature.

‘Question Misc. Info: | MP2*LOIT*2912, 2310, SDC, 2572, S1-306, NRC-2011

‘Justification I

Cis correct. Shutdown Cooling Total Flow Control Valve, SI-3086, is reverse operating on both the controller and the positioner. When
controller output goes to 0%, SI-306 will go full open. Because this valve controis total SDC flow by bypassing the SDC heat exchangers,
when S|-306 goes open it will result in a decrease in flow through the Heat Exchangers causing RCS temperature to rise. AOP 2572, Loss
of SDC, states that, if ONLY SI-306 has failed (due to lost air or power), then RCS temperature must be controlied with SI-657. However,
opening SI-657 further will not be sufficient if SI-306 is full open. Therefore, additional temperature control is required, and a PEO must be
dispatched to manually close SI-306 locally by turning the operator counter-clockwise to close.

Ais incorrect. Flow through the Heat Exchanger will lower and RCS temperature will rise
Plausible: If the examinee believes that, because SI-306 bypasses the Heat Exchanger, it would be logical for it to go closed with a 0%
signal, which would result in SDC Heat Exchanger flow rising RCS temperature lowering.

B is incorrect. Flow through the Heat Exchanger will lower and RCS temperature will rise.
Plausible: If the examinee believes that S1-306 is reverse operating on the local operator only. Therefore, it will go closed with a 0% signal
and would require the operator be turned in a clockwise direction to reopen.

D is incorrect. Both the controller and the local operator for SI-306 are reverse operating.
Plausible: If the local operator for SI-306 was not reverse operating, this would be correct.

References |
1. AOP 2572, Loss of Shutdown Cooling, Step 8.3

Comments and Question Modification History I

09/02/11; Per NRC comments, revised question to meet the intent of the NRC suggested wording. Rewording the question exactly as
suggested would have been technically incorrect. - ric

09/28/11; per NRC comments, reworded Justification for choice "B" to clarify and correct the reason for it being incorrect. - ric

NRC K/A System/E/A System 005 Residual Heat Removal System (RHRS)

Number A2.04 RO 29 SRO 29 CFR Link (CFR: 41.5/43.5/45.3/45.13)

Ability to (a) predict the impacts of the following malfunctions or operations on the RHRS, and (b) based on those predictions, use
procedures to correct, control, or mitigate the consequences of those malfunctions or operations: RHR valve malfunction
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Question# 32 | QuestionID: 1100059 W RO | ]SRO || StudentHandout? [ Lower Order?

Rev. 0 ] Selected for Exam Origin:  New | | Past NRC Exam?

The plant has experienced a reactor trip from 100% power due to a large break LOCA. The following
conditions exist one hour after the event:

¢ All safety related equipment is operating as expected.

e RWST level is 20% and lowering.

o Vital Instrument Panel, VA-10, has just been lost.

Which of the following is a required operator action when the SRAS (Sump Recirculation Actuation Signal)
setpoint is reached, based on the above conditions?

"I A The "A" LPSI pump must be manually secured from C-01 and RBCCW to Spent Fuel Pool Cooling
Isolation, 2-RB-8.1A, must be manually closed.

vl B The "A" LPSI pump must be manually secured from C-01 and RBCCW flow must be manually
established through the "A" SDC Heat Exchanger.

| C RBCCW flow must be locally established through the "A" SDC Heat Exchanger and SI-659, Minimum
Flow Isolation, must be closed by isolating air.

] D RBCCW to Spent Fuel Pool Cooling Isolation, 2-RB-8.1A must be manually closed locally and SI-659,
Minimum Flow Isolation, must be closed by isolating air.

Question Misc. Info: l MP2 LORT 2532, NRC-2011

‘Justification |

B is Correct; With the loss of VA-10, ESAS Actuation Cabinet #5 will be de-energized and SRAS will NOT be generated on Facility 1.
Because the SRAS is "facility dependent”, and only Facility 2 SRAS has power, only the Fac. 2 equipment will respond when the SRAS
setpoint is reached.

Ais wrong; 2-RB-8.1A is already closed due to the SIAS signal.
Plausible: The highest heat load on RBCCW is seen during a SRAS and 2-RB-8.1A is closed to ensure adequate heat sink for the CAR
coolers during the Design Base Accident.

Cis wrong; It is not necessary to close SI-659 because it is in series with SI-660, which will be closed by Facility 2 ESAS.
Plausible: Both SI-659 and SI-660 fail to the open position, so they would require action on a loss of both SRAS signals.

D is wrong; RB-8.1A would have closed on the SIAS before VA-10 was lost.

Plausible: RB-8.1A must be closed to ensure adequate heat sink capacity of RBCCW during a SRAS.
References I

1. AOP 2504C, R3C8, Pg. 3, St. 1.2 - Discussion, last bullet.

2. EOP 2532, R29C1, Pg. 39, St. 48

‘Comments and Question Modification History 1

02/01/11; Per validation, choice "B", changed "locally" to "manually”. Also, changed cause of ESAS actuation cabinet failure from "VA-10
power loss" to "blown cabinet fuses" - ric

07/21/11; Per NRC comments; Changed the loss of Actuation Cabinet back to a loss of VA-10 vs. a blown fuse. Removed the word
"locally' from chioces A/C/D and improved the method of closing SI-659. Made it clear that VA-10 was lost one hour after the event and
before SRAS. Made noun name for RB-8.1A consistent in A and D. "C-01" (NOT CO1) is now consistent. - RJA

8/29/2011; Per NRC comment in August 2011, deleted extra space in choice D. Capitalized Minimum Flow Isolation in Choice D. - RJA

NRC K/A System/E/A System 006 Emergency Core Cooling System (ECCS)

Number A4.05 RO 39 SRO 3.8 CFR Link (CFR: 41.7/45.51045.8)
Ability to manually operate and/or monitor in the control room: Transfer of ECCS flowpaths prior to recirculation
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Question#: 33 I Question ID: 1100048 W/ RO [ |SRO lv| Student Handout? [ ] Lower Order?

Rev. 0 V| Selected for Exam Origin:  New [ | Past NRC Exam?

While operating at 100% power, it was determined that PORV, RC-402, was leaking by causing Quench
Tank level to rise to the high level alarm. PORYV Isolation valve RC-403 was closed and the appropriate
action statement was entered. In accordance with the Annunciator Response Procedure, .

The Quench Tank was drained to the PDT to restore level to 50%.
PDT level has risen 5%.

RCS temperature remains constant.

NO boric Acid or PMW has been added to the system.

Assume there is NO other leakage from any other component.

What affect will this event have on a 4 hour, manual leak rate calculation?

(] A The identified leak rate will be the same and the unidentified leak rate will be lower.
1 B Both the identified leak rate and the unidentified leak rate will be lower.

] C Both the identified leak rate and the unidentified leak rate will be higher.

D The identified leak rate will be higher and the unidentified leak rate will be the same.

Question Misc. Info: I LOIT, 2301A, Quench Tank, 2602A, Leak rate, NRC-2011

Justification |

D is correct. The leakage from the PORV results in a loss of inventory from the RCS; however, the Pressurizer level Control system
maintains Pressurizer level at 65%. The inventory comes from the VCT. The Unidentified Leak Rate compares the loss of VCT level with
the additional PDT level and determines that no inventory was lost or unaccounted for. The Identified Leak Rate sees a rise in PDT level
as a "negative addition" to the system (higher end level subtracted from lower beginning level) and calculates this as a rise in the leak rate.

A is incorrect. The Identified Leak Rate calculation sees the rise in PDT level as an addition of inventory; therefore, Identified Leak Rate
cannot remain the same (it must be lower).

Plausible: The examinee may see a rise in PDT level as a lgss of RCS inventory; therefore, ldentified Leak Rate must be higher (not the
same).

B is incorrect. The Unidentified leak Rate accounts for the change in VCT level as well as the change in PDT level. The calculation sees
NO change in total system volume; therefore, Unidentified Leak Rate does NOT change.
Plausible: The examinee may think that both leakage calculations see a rise in PDT level as an increase in inventory.

Cis incorrect. The Identified Leak Rate sees a rise in PDT level as an increase in RCS inventory; therefore, the Identified Leak Rate is
negative.. The Unidentified Leak Rate assumes that the inventory change in the VCT is equal to the inventory rise in the PDT; therefore,
there is NO inventory lost from the system.

Plausible: The examinee may think that both leak rate calculations see a loss of RCS inventory; therefore, the leak rate calculations are
higher.

References I Provided

SP 2602A, Manual Leak Rate Determination

Comments and Question Modification History I
09/19/11; per Exam Validation, corrected technical error in correct answer, "identified leak rate will be higher", not lower. - ric

NRC K/A System/E/A System 007  Pressurizer Relief Tank/Quench Tank System (PRTS)

Number K1.03 RO 3.0 SRO 3.2 CFR Link (CFR: 41.2t041.9/45.7 to 45.8)
Knowledge of the physical connections and/or cause-effect relationships between the PRTS and the following systems: RCS
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Question#: 34 I Question ID: 78985 wiRO [1SRO [| Student Handout? [v| Lower Order?

Rev. 4 lv| Selected for Exam Origin:  Bank | '] Past NRC Exam?

The plant is operating at 100% in a normal configuration with Bus 24E being supplied by Bus 24C. The "C"
RBCCW Pump suddenly trips. In accordance with AOP 2564, Loss of RBCCW, the "B" RBCCW Pump is
started and flow is restored to the "B" RBCCW Header.

WY
What is the status of the foIIowing4h¥ee/c'6Tnp0nnents at the completion of AOP 25647

1. The position of hand switch "SIAS/LNP ACTUATION SIGNAL HS-6119A", on "B" RBCCW Pump
breaker, A5047?
2. The "RBCCW PUMP B SIAS/LNP START MANUALLY BLOCKED" annunciator?

VA e Correction posted for
L/ B 1. NORMAL EXaeccipe s Oétﬁhj exar .
2. <

In alarm )é‘, o %
1 C 1. NORMAL
2. NOT in alarm
(1D 1. BLOCK
2. NOT in alarm

‘Question Misc. Info: | MP2*LORT 2564, RBCCW, NRC-2011

-Justification I

A - CORRECT; The final position of the "SIAS/LNP ACTUATION SIGNAL HS-6119A", is dependent on which Facility is
supplying Bus 24E, Facility 1 (Bus 24C) or Facility 2 (Bus 24D). In this case, Bus 24C is supplying Bus 24E; therefore, the SIAS/LNP
hand switch must be left in the Block position. If Bus 24D is supplying Bus 24E, then the SIAS/LNP hand switch would be placed in the
Normal position. Knowing the power supply is key to determining the switch position because the final status of the switch, the
annunciator, and the "B" RBCCW Pump on a subsequent SIAS or LNP, is determined by knowing which power supply will allow what
configuration. The "SIAS/LNP ACTUATION SIGNAL HS 6119A on breaker A504 is left in the BLOCK position during normal operation
with the "B" RBCCW Pump as the spare. Therefore, the "RBCCW PUMP B SIAS/LNP START MANUALLY BLOCKED" annunciator will
NOT be lit until the "B" RBCCW Pump is started. When the "B" RBCCW Pump is started in place of the "C" RBCCW Pump, the
annunciator will alarm. If HS 6119A is NOT repositioned to "NORMAL", then the "B" RBCCW Pump will be prevented from starting on a
subsequent SIAS or LNP.

B - WRONG; The switch is not put in Normal when the pump is powered from the other Facility.
Plausible; Status if "Pull-To-Lock" (P-T-L) feature of Pump Handswitch was what prevented pump from starting (true for Facility 2).

C - WRONG; This is the status of the Handswitch for the Facility 2 power supply breaker to 24E.
Plausible; Normal status for components applicable to the other facility.

D - WRONG; In "Block”, the switch is designed to cause an alarm if the pump is running.
Plausible; The SIAS/LNP hand switch is normally in the Block position with NO annunciator. It would be logical to assume that the alarm
would NOT be annunciated unless the switch were repositioned.

References I

AQP 2564, R4C2; Pg. 3; "Discussion”

Pg. 16, St. 6.1

COmmeH’t;ér\ideﬁestion Modification History ’

07/22/11, Per NRC comments; Provided justification as to why the question is a K/A match (test of power supplies). Changed distractors
C and D due to implausible distractor D. Also changed justifications for C and D. - rlc

10/04/11, Per NRC comments;

NRC K/A System/E/A System 008  Component Cooling Water System (CCWS)

Number K2.02 RO 3.0* SRO 3.2* CFR Link (CFR: 41.7)
Knowledge of bus power supplies to the following: CCW pump, including emergency backup
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! Question#. 35 I Question ID: 1167778 W/ RO [ |SRO [ ] Student Handout? || Lower Order?
Rev. 1 [v| Selected for Exam Origin: Mod | ] Past NRC Exam?

The plant is shutting down for a refuel outage with the following existing conditions:
e "A" & "B" RCPs operating.

e The "A" SDC Heat Exchanger has just been placed in service.

e The crew is presently stabilizing RCS temperature.

A leak in which of the following components would resuit in a loss of level in the Reactor Building Closed
Cooling Water (RBCCW) Surge Tank?

] A Letdown Heat Exchanger
(1 B "A"SDC Heat Exchanger

1 C "A" RCP Seal Cooler

v/ D Blowdown QT Heat Exchanger

Question Misc. Info: | MP2*LOIT*3210 RBCCW, 2330A, NRC-2011

Justification

D is correct. The Blowdown Heat Exchanger is the only component listed where RBCCW system pressure is higher than the other liquid
system pressure.

Ais incorrect. RBCCW is at a lower system pressure than the Letdown System at this point; therefore a tube leak in the Letdown Heat
Exchanger would cause a rise in RBCCW Surge Tank level.

Plausible: If the examinee thought that Letdown System pressure in the Letdown Heat Exchanger was at a lower system pressure than
RBCCW.

B is incorrect. System pressure in the SDC HX is higher than RBCCW System pressure; therefore, a tube leak would cause RBCCW
Surge Tank level to rise.
Plausible: During normal operation, RBCCW system pressure is at a higher than SDC system pressure.

Cis incorrect. The reactor coolant flowing through the "A" RCP Seal Cooler would be at a higher pressure than the RBCCW system
cooling the seal flow. Therefore, any leak that developed would result in flow from the RCS to the RBCCW system.
Plausible: The examinee may equate the low pressure of seal bleedoff in this mode with the actual pressure going through the seal cooler.

References I

1. RBC-00-C, R5, Pg. 6 of 73, System Description ("equipment served” list).
2. RBC-00-C, R5, Pg. 37 of 73, c. - "RCS In-Leakage"

Comments and Question Modification History 1

09/19/11; per Exam Validation, changed the component in choice "C" from "Primary Sample Cooler" to "A' RCP Seal Cooler", due to the
original component being a possible correct answer in this mode. - ric

NRC K/A System/E/A System 008  Component Cooling Water System (CCWS)

Number K1.02 RO 3.3 SRO 34 CFR Link (CFR:41.2t041.9/45.7 to 45.9)

Knowledge of the physical connections and/or cause-effect relationships between the CCWS and the following systems: Loads cooled
by CCWS
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Question#: 36 I Question ID: 1100017 W/ RO [ JSRO [ ] Student Handout? [v] Lower Order?

Rev. 0 lv| Selected for Exam Origin: New | |Past NRC Exam?

Which of the following design features maintains the Pressurizer Spray lines warm?

1 A The spray valves have a small hole drilled into each of their disks
| B A Dbypass line with an orifice is installed around each spray valve.
C Abypass line with a valve is installed around each spray valve.

[ D The spray valves have a mechanical stop to prevent full closure.

Question Misc. info: I MP2*LOIT, PZR, PPLC, Spray, NRC-2011

Justification I

Cis correct. A 3/4 inch line is installed around the Pressurizer Spray valves. A throttle valve is used to limit flow to 1-1.5 gpm. The
bypass line is installed to ensure the spray lines stay warm to prevent thermal shock to the spray nozzle should the spray valves open
suddenly. The bypass line also helps to maintain the Boron concentration in the Pressurizer equal to the Boron concentration in the RCS.

A is incorrect. There are no holes drilled through the spray valves seats.
Plausible: Some RCS valves have holes drilled through the seats to prevent thermal binding of the valve. Example: SDC Isolation Valve,

2-S1-652.

B is incorrect. The bypass lines do NOT have an orifice installed..
Plausible: Some systems use an orifice to maintain a set flow or to limit flow.

D is incorrect. The spray valves do not have mechanical stops on the valves.
Plausible: Some system valves have mechanical stops. Example: Feedwater Heater Normal Level Control Valves have mechanical stops
to prevent full closure.

‘References I
RCS-00-C, R8C3, Pg 24 of 112, second paragraph

‘Comments and Question Modification History ]

07/22/11; Per NRC comments, reworded choices to improve balance.
8/29/2011; Per NRC comment in August 2011, removed extra space in Choice A. - RJIA

NRC K/A System/E/A System 010  Pressurizer Pressure Control System (PZR PCS)

Number K4.01 RO 27 SRO 29 CFR Link (CFR: 41.7)
Knowledge of PZR PCS design feature(s) and/or inter-lock(s) which provide for the following: Spray valve warm-up
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Question#: 37 I Question ID: 1100018 W RO [ ]SRO [ ] StudentHandout? [ ] Lower Order?
Rev. 0 | Selected for Exam Origin:  New | |Past NRC Exam?

The plant is at 100% power, steady state, with all systems operating as designed.

Then, RPS Channel "B" Core Protection Calculator (CPC) malfunctions such that the RCS Tcold used to
calculate RPS trips and pretrips is two degrees higher than actual Tcold (i.e.; Actual Tcold = 545°F,
calculated Tcold used by CPC = 547°F).

All inputs to RPS are unchanged and all other CPC circuits are functioning as designed.

Which of the following would result from this malfunction?

"] A Channel "B" Q-Power output would be from the channel's Delta-T Power.
| B Channel "B" would have a Power Trip Test Interlock (PTT!) actuated.
C Channel "B" TM/LP trip setpoint would be closer to actual RCS pressure.

] D Channel "B" output would cause a CEA Withdrawal Prohibit to actuate.

:Question Misc. Info:

MP2*LOIT, RPS, CPC, NRC-2011
Justification

C - CORRECT; The highest of the 2 Tcolds is used to generate the LSSS setpoints. Tcold is an input to the TM/LP trip setpoint, and is
derived by the function P-trip = 2215 x Qdnb + 14.28 x Tcold - 8240. Therefore, a failure in the CPC causing the Tcold used to rise 2
degrees will result in about a 29 psi rise in the TM/LP setpoint.

A - WRONG; Thot is not said to change and Tcold is NOT an input into the refinement of the NI detector input. Therefore, Tcold going up
would result in drop in Delta-T power.

Plausible; As an actual change in Tcold would result in a change in NI power seen by the excore detectors, an examinee may assume the

signal is compensated for Tcold. In that premise, a rise in Tcold would result in a drop in the NI calculated power, making Delta-T power
the "high-select” choice.

B - WRONG; This requires a failure in the RPS Calibration and Indication Panel or NI drawer.
Plausible; The RPSCIP is just above the CPCs in the RPS channels and has controls to adjust numerous inputs into the CPCs. A failure
of a CPC calculated value could imply a failure of the RPSCIP.

D - WRONG; This requires two TM/LP pretrips or High Power pretrips to activate.
Plausible; a TM/LP pretrip is one of the triggers for a CEA Withdrawal Prohibit.

References I

RPS-01-C, R6C4, Pg. 22 of 80, 10) Thermal Margin / Low Pressure Trip setpoint development.

Comments and Question Modificatioriﬁigt;r;“ ’

02/01/11; Per validation, swapped choice "A" wording around to improve grammar (eliminate "passive tense"), removed "RPS" from
choices "B" & "D" and changed "pressurizer" in choice "C" o "RCS". - ric

NRC K/A System/E/A System 012  Reactor Protection System

Number K6.07 RO 2.9* SRO 3.2* CFRLink (CFR:41.7/45/7)
Knowledge of the effect of a loss or malfunction of the following will have on the RPS: Core protection calculator
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Question #: 38 I Question ID: 1150064 vI/RO | |SRO [ | Student Handout? [ Lower Order?

Rev. 0 || Selected for Exam Origin: Mod [ Past NRC Exam?

Which one of the following conditions would require immediate entry into EOP 2525, "Standard Post-Trip
Actions", if the condition were to occur inadvertently with the reactor operating at 100% power?

[Consider each one separately and assume all other plant systems and components function as designed.]

v/ A A Main Steam Isolation Signal actuates only on Facility 1.
[[1 B Breaker A304, Bus 24A to Bus24C Tie Breaker, spuriously trips.

] C A Containment Isolation Actuation Signal actuates on both Facilities.

1 D Level Safety Channels LT-1113A (#1 SG) and LT-1123A (#2 SG) fail low.

Question Misc. Info: | NRC-2005, NRC-2011

Justification I

A - CORRECT,; Because each facility of ESAS is designed to complete the safety function, either facility actuating will result in both MSIVs
going closed, resulting in either a manual or automatic reactor trip.

B - WRONG; A spurious trip on the bus xtie will cause an LNP on 24C. The bus will de-energize and then re-energize on the "A" EDG.
The reactor will NOT need to be tripped because only one MG set was lost.
Plausible; Examinee may think that a loss of a vital 4160 bus at 100% power for at least 12 seconds will require a plant trip.

C - WRONG; Spurious CIAS is addressed by AOP 2571, "Inadvertent Emergency Core Cooling System Initiation", which provides
direction for maintaining power operation while addressing the problems of inadvertent isolation.
Plausible; Examinee may think that with bath facilities of CIAS actuated, a plant trip is immanent or required.

D - WRONG; It takes 2 channels of Low S/G level to cause a plant trip, but they must be 2 separate channels, NOT 2 of the same
channels on each S/G.

Plausible; Examinee may remember that any 2 channels of S/G level failing low will cause a plant trip, but not understand that it must be
2 separate channels, not the same channel on each S/G.

References I

1. ESAS-00-C, R3C5, Pg. 19 of 73, 10. - Main Steam Isolation (MSI).

2. ARP-2590A-105, RO, C-01, A-27 "Stm. Gen. Pres. Lo Lo"

‘Comments and Question Modification History I

07/22/111; Per NRC comments: Changed distractor D to fail both S/G Safety Channel "A" level transmitters.

09/02/11; per NRC, minor rewording of choices to improve LOD. - rlc

NRC K/A System/E/A System 013  Engineered Safety Features Actuation System (ESFAS)

Generic K/A Selected |

NRC K/A Generic System 2.4 Emergency Procedures /Plan

Number 242 RO 45 SRO 46 CFR Link (CFR: 41.7/45.7/ 45.8)
"Knowledge of system set points, interlocks and automatic actions associated with EOP entry conditions."
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. Question #: 39 I Question ID: 1155727 WRO [1SRO [ ] Student Handout? [ ] Lower Order?
Rev. 1 lv| Selected for Exam QOrigin:  Mod [] Past NRC Exam?

While operating at 100% power, the plant experiences an intersystem LOCA from the "B" RCP seal. A Low
Pressurizer Pressure SIAS is automatically initiated during the performance of EOP 2525.

The crew has subsequently entered EOP 2532, Loss of Coolant Accident, and has just closed the RBCCW
header isolations to containment. All plant systems and components are responding as designed.

What is the expected response of CAR Fan motor current over the next 5 minutes and why?

1 A Amps will decrease due to the rise in Containment air temperature which lowers air density.

| | B Amps will decrease due to the realignment of the Containment Ventilation System performed in EOP
2532.

7 C Amps will increase due to the increase in air flow from opening the spring-loaded discharge dampers.

D Amps will increase due to higher air density caused by the increase in the moisture content.

‘Question Misc, Info: | MP2"LOIT*3038 2313, CAR, CTMT, LOCA, NRC-2011

Justification I

D is correct. A SIAS will cause the CAR Fans to shift to slow speed while the crew is in EOP 2525. When the LOCA is isolated (RBCCW
CTMT Isolation Valves are closed), the Intersystem Relief Valves on the RBCCW piping inside Containment will open resulting in a LOCA
in Containment. This results in an increase in moisture content which causes CAR Fan loading (amps) to increase. In fact, the CAR Fans
automatically swap to low speed on a SIAS to prevent overloading the CAR Fan motors during a LOCA or ESD.

A'is incorrect. CAR Fan amps will NOT lower.
Plausible: The examinee may feel that the warmer air, being less dense, will result in lower amps.

B is incorrect. Containment ventilation will NOT change in EOP 2532. Performance of EOP 2525 results in a change in Containment
Ventilation.

Plausible: The examinee may feel that the additional air flow provided to the CAR Fans will result in lower amps OR that the additional
ventilation will result in less restriction in air flow causing amps to lower.

C is incorrect.

Plausible: If the examinee believes that the spring loaded discharge dampers automatically open on a LOCA or ESD in Containment. The
discharge dampers will open as a result of a large pressure spike in Containment caused by a sudden large break. This event does NOT
cause a large pressure spike.

References I
CCS8-01-C, Rev 10/1, Page 54.

Comments and Question Modification Histbry I

02/01/11; Per validation, changed stem wording from "completed performing all steps required for LOCA isolation." to "closed the
RBCCW header isolations to containment.” - ric.

07/25/11; Per NRC comments: Changed question to read, What is the expected response of CAR Fan motor current over the next 5
minutes and why? Changed Choice B to read, Amps will decrease due to the realignment of the Containment Ventilation System
performed in EOP 2532. Removed the words "initially” from Choices A and D. RJA

NRC K/A System/E/A System 022  Containment Cooling System (CCS)

Number A4.01 RO 36 SRO 356 CFR Link (CFR: 41.7/45.51045.8)
Ability to manually operate and/or monitor in the control room: CCS fans
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Question#: 40 I Question ID: 1141019 WRO [ JSRO [ ] Student Handout? [7] Lower Order?

Rev. 0 [v) Selected for Exam Origin:  Mod [ Past NRC Exam?

The plant is at 100% power with the following equipment alignments:

"A", "B" and "C" CAR Fans are running in FAST with the Emergency RBCCW discharge valves open.
"D" CAR is secured with only the Normal RBCCW discharge valve open.

All other systems and components are aligned normally and operating as designed.

Then, the following occurs:

The plant trips due to a Small Break LOCA inside CTMT.

On the trip, 24C is de-energized due to a fault on the bus.

Facility 2 ESAS does NOT process any actuation signals due to a fault in Actuation Cabinet 6.
CTMT pressure is 4 psig and rising slowly.

Which of the following Containment fan alignments is required for the above conditions, per EOP 2532, Loss
Of Coolant Accident?

v A Shift the "B" CAR fan to SLOW and start the "D" CAR fan in SLOW.
Open the "D" CAR Fan Emergency RBCCW discharge valve.

1 B Verify the "B" CAR fan is running and start the "D" CAR fan in FAST.
Open the "D" CAR Fan Emergency RBCCW discharge valve.

| ] C Shiftthe "B" CAR fan to SLOW and start the "D" CAR fan in SLOW.
Close the "D" CAR Fan Normal RBCCW discharge valve.

[] D Verify the "B" CAR fan is running and start the "D" CAR fan in FAST.
Close the "D" CAR Fan Normal RBCCW discharge valve.

Question Misc. Info: I MP2*LOIT, CAR, CCS, 2313A, MB-05425, NRC-2011

‘Justification I

A - CORRECT; The "B" & "D" CAR fans are powered and would automatically start in Slow or shift to Slow on SIAS or UV. Also, their
Emergency RBCCW discharge valve would automatically open. However, with ESAS disabled, these actions must be manually
accomplished.

B - WRONG,; CAR fans must be running in SLOW during an accident in CTMT or they will trip on Thermal Overload.
Plausible; Examinee may recognize the need to start the additional CAR fan, but not the requirement to have them running in SLOW.

C - WRONG; The CAR fans must be running at the same speed, in SLOW, or the fans will become overloaded and the duct work may not
be able to withstand the pressure from FAST speed operation.

Plausible; Examinee may recall for normal CTMT cooling, CAR fans must be running in FAST speed, but running both in FAST during an
accident might overload the ductwork (only true if 4 CAR fans are running in FAST speed during at power operation).

D - WRONG; Both CAR fans are required to be running in SLOW during an accident in CTMT, with an open Emergency RBCCW
discharge valve, because the other facility of CTMT cooling is unavailable (loss of power).

Plausible; Examinee may believe the "D" CAR fan must be running in FAST to make up for the loss of cooling from the other CAR Fans
that are NOT running. Additionally, the examinee may believe that closing the Normal RBCCW Discharge valve will allow more RBCCW
flow through the Emergency RBCCW Discharge Valve.

‘References I

1. EOP 2525, Standard Post Trip Actions, step 8.1
2. EOP 2532, Loss of Coolant Accident, Step 10.d.

:Comments and Question Modification History ]

02/02/11; Per validation, deleted the word "in" from the question stem. - ric.

07/25/111. Per NRC comments; Changed Choice C to have D CAR Fan start in SLOW ppeed (vs. FAST). Made first sentence in Choice
D the same as Choice B. - RJA

09/19/11; per Exam Validation, changed stem question statement from "per the applicable EOP?" to "per EOP 2532, Loss Of Coolant
Accident?", to better meet question syntax guidelines.

NRC K/A System/E/A System 022  Containment Cooling System (CCS)

Number A2.03 RO 26 SRO 3.0 CFR Link (CFR: 41.5/43.5/45.3/45.13)

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; Fan motor thermal overload/high-
speed operation
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Question #: 41 I Question ID: 1100020 v/RO | |SRO [] Student Handout? Lower Order?

Rev. 0 [ Selected for Exam Origin: New [ ] Past NRC Exam?

A Large Break LOCA has occurred from 100% power operation concurrent with a loss of Bus 24C. SIAS,
CIAS, EBFAS, MSI, and CSAS have all automatically actuated.

¢ "B" Containment Spray header flow indicates 1,210 gpm.
¢ RBCCW flow to each operating CAR Cooler is 2,100 gpm.

What is the status of the Containment Cooling System with regard to its ability to perform its intended
function?

[ 1 A The "B" Containment Spray header has more than the required design flow. With two CAR Coolers in
service, cooling is sufficient to ensure Containment temperature and pressure will remain within design
limits.

1 B The Containment Spray System does NOT have adequate flow to establish an effective spray pattern;
therefore, the lodine concentration in the Containment atmosphere will remain high until adequate flow
is established.

] C The Containment Spray System and CAR Coolers are presently providing adequate Containment
cooling; however, when SRAS occurs, Containment Spray flow will NOT be adequate to maintain core
cooling.

D The "B" Containment Spray header has less than the required design flow. With only two CAR Coolers
in service, cooling is NOT sufficient to ensure Containment temperature and pressure will remain within
design limits.

‘Question Misc. Info: I MP2*LOIT, CS, CTMT Spray, 2532, 2309, NRC-2011

Justification I

D is correct. The minimum design Containment Spray flow is 1300 gpm. The design of the Containment Cooling System is such that two
fully functioning CAR Coolers and one fully functioning Containment Spray System are necessary to prevent exceeding design
Containment temperature and pressure limits.

Ais incorrect. The "B" Containment Spray header has less than the design (procedural) limit of 1300 gpm. With Bus 24C deenergized,
only two CAR Coolers are available. This combination of CAR Coolers and Containment Spray with less than the design flow rate does
NOT guarantee that Containment temperature and pressure limits will be maintained less than design limits.

Plausible: If the examinee does NOT know the minimum Containment Spray flow fimit, then one Containment Spray header and two CAR
Coolers are adequate to ensure Containment temperature and pressure will remain within design limits.

B is incorrect. With a lower than minimum flow, the spray pattern is likely affected; however, lodine scrubbing of the Containment
atmosphere is NOT the overriding function of the Containment Cooling System. Lower than design flow will impact the ability of the
Containment Cooling System to ensure Containment temperature and pressure remain below design limits.

Plausible: lodine scrubbing is a function of the Containment Spray System. The examinee may feel that two CAR Coolers is adequate to
provide the required Containment Cooling and that Containment Spray is necessary to reduce Containment atmosphere lodine
congcentration, limiting the radioactive release to the environment.

Cisincorrect. The Containment Cooling System is NOT providing adequate heat removal from Containment due to low flow in the "B"
Containment Spray header, the loss of "A' Containment Spray, and the loss of two CAR Coolers.

Plausible: If Containment Spray does NOT meet the termination criteria when SRAS initiates, then core cooling may be negatively
impacted. If the examinee does NOT know the minimum Containment Spray flow limit, then one Containment Spray header and two CAR
Coolers are adequate to ensure Containment temperature and pressure will remain within the design limits.

References I

EOP 2532, Loss of Coolant Accident, step 11.b.
Tech Spec Bases for LCO 3.6.2.1, Containment Spray and Cooling Systems.

Comments and Question Modification History ‘

02/02/11; Per validation, added a comma to "2100" in the stem. - rlc.

07/25/11; Per NRC comments: Removed the word "may" from Choice D. Reworded A to "will remain within design limits." Reworded
Choice D to , " will remain within design limits.” Capitilized the word "cooler" in Choice D to be consistent witah Choice A. - RJA
09/16/11; per Exam Validation, typo in stem, "Large Beak LOCA" changed to "Large Break LOCA". - ric

NRC K/A System/E/A System 026  Containment Spray System (CSS)

Number K3.01 RO 39 SRO 4.1 CFR Link (CFR: 41.7/45.6)
Knowledge of the effect that a loss or malfunction of the CSS will have on the following: CCS
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The plant had tripped from 100% power on low steam generator level due to the loss of a Main Feedwater
Pump.
The following plant conditions now exist:

One Pressurizer Safety valve has stuck full open on the trip.

Vital Instrument Panel, VA-20, was lost (deenergized) on the trip.

Facility 1 SIAS, CIAS, EBFAS have been manually actuated and verified.

ALL plant equipment responded as designed per the given conditions.

All Steam Dump valves are presently closed.

Containment pressure is 3.5 psig and slowly rising.

The crew completed EOP 2525, Standard Post Trip Actions, and has just transitioned to the applicable
event specific EOP.

The US has directed the BOP to perform a plant cooldown using BOTH steam generators.

Which one of the following contains actions that are required for performing the plant cooldown?

L I I R I R O I I O N L R N I O I R R I I B B O I R B I I R I R R I I R I I R R O B N I I I N R R R I R N A A R R R I R R A A R R A I B A A A ]

] A Due to the loss of control power to PIC-4216 and MSI actuation, override and open both MSIV Bypass
Valves, then open the Condenser Steam Dump valves using TIC-4165 on C-05.

(] B Due to the loss of control power to PIC-4216 and the ADVs, utilize the Foxboro Steam Dump Control
screen on a PPC work station to open the Turbine Bypass/Steam Dump valve.

v| C Due to the loss of control power to the "B" ADV and imminent MSI actuation, open the "A" ADV using
PIC-4223 on C-05, and dispatch a PEO to manually operate "B" ADV locally.

(] D Due to the loss of control power and MSI actuation, utilize the Foxboro Steam Dump Control screen on
a PPC work station to place the "A" and "B" ADVs in manual and open both ADVs.

Question Misc. Info: I MP2*LOIT, LOCA, 2532, Steam Path, NRC-2011

Justification I
C - CORRECT; The "A" ADV can be opened using PIC-4223 by raising its output, but due to the loss of VA-20, the "B" ADV can only be
opened locally.

A - WRONG; A containment pressure MSI cannot be overridden and the Bypass valves cannot be opened unless their opening coils are
installed locally.

Plausible; Examinee may recognize that these actions are similar to those taken to cooldown during a SGTR and would be an easier way
to control the cooldown rate.

B - WRONG; Although the loss of VA-20 prevents Facility 2 MSI from actuating, either facility of MS| actuating closes both MSIVs
Plausible; Examinee may remember that when the loss of VA-20 prevents a Facility 2 ESAS Actuation and deenergizes a couple steam
dump controllers on the main control board. However, the Foxboro control screen can be used to control one of the steam dump valves.

D - WRONG; "B" ADV cannot be operated from the control room by any means with a loss of VA-20. The valve must be opened locally.
Plausible; The Examinee may believe that the control board controller is deenergized in a fashion similar to a momentary loss of
VR-11/VR-21 and, therefore, the valves can be controlled by directly interfacing with the Foxboro Control System.

References I
1. Loss-Of-Control-Power Operator Aid, R-1, on C-07

2. LP ESA-01-C, Engineered Safety Features Actuation System, Pg. 19
3. One-Line Diagram of Steam Dump/Turbine Bypass Control System, CL242

Comments and Question Modification History 1

12/03/10, Comment from Chip Griffin:
Added "imminent" MSI actuation to answer C. MSI does not automatically actuate until 4.43 psig in Containment. - ric
07/25/11; per NRC comments, reworded choice 'D' to clearly state the action taken would be to open the ADVs. - rja

NRC K/A System/E/A System 039  Main and Reheat Steam System (MRSS)

Number A2.01 RO 3.1 SRO 3.2 CFR Link (CFR: 41.5/43.5/45.3/45.13)

Ability to (a) predict the impacts of the following malfunctions or operations on the MRSS; and (b) based on predictions, use procedures
to correct, control, or mitigate the consequences of those malfunctions or operations: Flow paths of steam during a LOCA
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A steam generator tube rupture has occurred on #2 SG. EOP 2534, "Steam Generator Tube Rupture" has
been implemented.

When isolating the #2 SG, which of the following actions is performed, in accordance with EOP 2534, to
ensure a setpoint or limit is not exceeded?
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] A Maintain #2 SG level below 40%, to ensure additional primary-to-secondary leakage does not over fill
the SG and put water into the Main Steam lines.

v) B Place #2 SG ADV in AUTO with a setpoint of 920 psia, to ensure the ADV lifts before the Main Steam
Safety Valves on a potential rise in SG pressure.

[ | C Place #1 SG ADV in AUTO with a setpoint of 900 psia, to ensure the ADV will open and maintain the
RCS Tavg below the Mode 3 limit of 532 °F.

[ 1 D Override and open the MSIV Bypass Valve on the #2 SG, to prevent the affected SG ADV from opening
due to a potential rise in SG pressure.

‘Question Misc. Info: | MP2"LOIT, NRC-2011

‘Justification |

B - CORRECT; This places the ADV in a condition to open prior to pressure in the isolated steam generator reaching the MSSV lift
setpoint, and minimizing the possibility that a MSSV will open and stick in an open position.

A - WRONG; SG level is maintained ABOVE 40% to help with scrubbing of iodine entering the SG from the RCS leakage.
Plausible; The statement is true in that it would help in preventing SG level from rising high enough to spill into the Main Steam header.
However, although this was a prescribed action in the past, it is not the overriding concern now.

C - WRONG; This is not a required action of EOP 2534 at this point in the event.
Plausible; This action is directed by procedure and is required under normal conditions.

D- WRONG: This is only required in EOP 2534 if the level in the affected, and isolated, SG can NOT be maintained below 90%, which
would put it in danger of spilling into the Main Steam header.

Plausible; EOP 2534 does contain this action, however the existing plant status given in the stem does NOT warrant it.

‘References I

1. EOP 2534, "Steam Generator Tube Rupture",

‘Comments and Question Modification History I
12/03/10, Chip Griffin. Stem uses term "SG2", answers use #2 SG. Changed SG2 to #2 SG to be consistent.

02/01/11; Per validation, changed "Once the #2 SG is isolated" to "When isolating the #2 SG". - ric

NRC K/A System/E/A System 039  Main and Reheat Steam System (MRSS)

“Generic K/A Selected |

NRC K/A Generic System 2.1 Conduct of Operations

Number 2.1.32 RO 3.8 SRO 4.0 CFR Link (CFR: 41.10/43.2/45.12)
Ability to explain and apply system limits and precautions.
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The plant is in a normal configuration, operating at 100% power, when the #2 Atmospheric Dump Valve
suddenly fails full open, creating a Steam Flow/Feed Flow mismatch.

Without any operator action, how will the Main Feedwater System respond to this event?

(] A The steam flow detectors will NOT sense the rise in steam flow. The rise in actual steam flow will result
in #2 Main Feed Regulating Valve going further open. Level will stabilize at the program setpoint.

w| B The steam flow detectors will NOT sense the rise in steam flow. The level mismatch will generate a
signal to open #2 Main Feed Regulating Valve. Level will stabilize below the program setpoint.

(] C The steam flow detectors will sense the rise in steam flow. The resulting rise in Main Feed Pump
speed will cause #2 Main Feed Regulating Valve to go further closed. Level will stabilize below the
program setpoint.

(| D The steam flow detectors will sense the rise in steam flow. The steam/feed mismatch signal will
generate a signal to open #2 Main Feed Regulating Valve. Level will stabilize at the program setpoint.

Question Misc. Info: I MP2*LOIT, FRV, MFW, 2321, ADV, NRC-2011

Justification I

B is correct. The steam flow detector is located downstream of the ADVs; therefore, actual steam flow will be greater than indicated steam
flow. Indicated steam flow and feed flow will remain nearly equal. The actual increase in steam flow, with NO rise in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>