ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 1 (SRO)
Tier # 1
Group # 1
K/A # 001.AK3.02
Importance Rating 43

Proposed Question:
With the plant at 50% power, the following sequence of events occurs:

A single Control Bank “D” rod starts to withdraw with no demand signal present.

The RO places the rod bank selector switch in MANUAL, and the rod motion stops.

The US enters AOP 3552 “Malfunction of the Rod Drive System”.

The SM refers to Technical Specification section 3/4.1.3 “Movable Control Assemblies”.

BN -

What is one of the items ensured by the specifications of section 3/4.1.37

A. Acceptable power distribution limits are maintained.

B. DNBR is maintained within its assumed steady state envelope of operation.
C. Power defect remains within design limits during operation.

D. Moderator Temperature Coefficient remains within its analyzed range.

Proposed Answer: A

Explanation (Optional):

The movable control assemblies section of Technical Specifications ensures that: 1) acceptable power distribution
limits are maintained (“A” correct). 2) minimum SHUTDOWN MARGIN is maintained. 3) potential effects of rod

misalignment on associated accident analysis are limited (“B”, “C” and “D” wrong). “B” is the basis of section
3/4.2.5 “DNB Parameters”. “D” is a basis for section 3/4.1.1.4 “Minimum Temperature for Criticality”.

Technical Reference(s): Tech .Spec. 3/4.1.3 Basis (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning MC-05478 Describe the major administrative or procedural precautions and limitations placed on the

Objective: operation of the Rod Control System, and the basis for each.

Question Source: New

Question Cognitive Level: . Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.43.2

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6
Examination Outline Cross-reference: Question # 2

Tier # 1

Group # 1

K/A # 003.AK1.19

Importance Rating 29

Proposed Question:
Initial conditions:

e The Plant has been steady at 80% power for several days.

e The core is at middle of life conditions.
e Control bank D rods are at 170 steps.

The following sequence of events occurs:
One Shutdown Bank A rod drops into the core.

The dropped rod adds -100 pcm of reactivity.
The operators fail to take rods to MANUAL

el

Bank D rods withdraw 25 steps and restore Tave to program.

What would have been the results if initial control bank D rod height had been 200 steps?

A. Rods would withdraw 28 steps, and would restore Tave to program.

B. Rods would withdraw 28 steps, and would not restore Tave to program.

C. Rods would withdraw 23 steps, and would not restore Tave to program.

D. Rods would withdraw 18 steps, and would restore Tave to program.

Proposed Answer: C

Explanation (Optional): When the rod drops, reactor power will decrease, and Tave will decrease since steam
demand has not changed. This results in rods moving out, restoring temperature. Differential rod worth for rods
below 200 steps is approximately 4 pcm/step. Above 200 steps, differential rod worth is approximately 3 pcm/step,
requiring rods to move out about 33 steps (“A” and “D” wrong). Automatic rod withdrawal is blocked at 223 steps

by C-11 (“C” correct, “B” wrong).
Technical Differential Rod Worth Curve RE-D-02

Reference(s): Monthly Reactivity Data Sheet

Proposed references to be provided to applicants during examination:

None

(Attach if not previously provided)

Learning MC-000015 Given one of the below listed failures (partial or complete) of the Rod Control System,
Objective: determine the effects on the system and on interrelated systems... Dropped Rod...

Question Source: New

Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55415

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 3
Tier # 1
Group # 1
K/A # 005.AK2.02
Importance Rating 2.6

Proposed Question:
With the plant initially at 100% power, the following sequence of events occurs:

1. A Control Bank "C" Group 1 rod drops.

2. The crew prepares to recover the rod.

3. The US directs the RO to operate the ROD DISCONNECT switches
in accordance with AOP 3552 "Malfunction of the Rod Drive System".

The RO reports that he placed the lift coil disconnect switches for the unaffected rods in Control
Bank "C" Group 1 in the ROD DISCONNECTED position, and left the switch for the dropped
rod in the ROD CONNECTED position.

Which of the following actions should be taken?

A. Continue to recover the dropped rod in accordance with the procedure.
B. Direct the RO to also place all Control Bank "C" Group 2 rods in ROD DISCONNECTED.

C. Direct the RO to place the dropped rod disconnect switch in ROD DISCONNECTED and
return the group 1 rods to ROD CONNECTED.

D. Direct the RO to place the Group 2 rods and the dropped rod disconnect switches in ROD
DISCONNECTED and return the Group 1 rods to ROD CONNECTED.

Proposed Answer: B

Explanation (Optional): Step in procedure states, "EXCEPT for the dropped rod, place all the lift coil disconnect

switches for the affected bank to - ROD DISCONNECTED". A incorrect the Group 2 rods also must be switched. B

correct, group 2 rods to ROD DISCONNECTED. C incorrect, step states unaffected rods placed in ROD

DISCONNECTED. D incorrect, group 1 rods, except dropped rod to remain in DISCONNECTED.

Technical Reference(s): AOP 3552, Attachment A, step 5.

Proposed references to be provided to applicants during examination: None

Learning Objective: MC-03901 Describe the major action categories contained within AOP 3552.

Question Source: Bank # 75456
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.7

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 4
Tier # 1
Group # 1
K/A # 011.EK1.01
Importance Rating 4.4

Proposed Question:
Current conditions:

. The crew is responding to a large break LOCA per E-1, "Loss of Reactor or Secondary
Coolant”.

. RCS pressure is stable at 200 psia.

. All ECCS pumps are running.

What currently is the primary method of decay heat removal?

A. Heat transfer between the RCS and the S/Gs due to subcooled natural circulation flow.

B. Condensation of reflux boiling in the S/Gs, flowing back to the vessel via the hot legs.

C. Injection of ECCS water from the RWST and the removal of steam/water out of the break.

D. Injection of water from the CTMT sump and the removal of steam/water out of the break.
Proposed Answer: C

Explanation (Optional):

“A” and “B” incorrect, since during a large break LOCA, the SGs are at higher temperatures than the RCS
steam/water mixture. “*A” and “B” are plausible since natural circulation is a vital cooling mechanism during small
break LOCAs. “C” is correct, since during large break LOCAs, the break is large enough to remove all of the decay
heat from the core. “D” is wrong, since the switchover to cold leg recirculation is not performed until the RHR
pumps have tripped.

Technical Reference(s): E-1 background (Attach if not previously provided)
ES-1.3, step 2.

Proposed references to be provided to applicants during examination: None

Learning MC-04912 For a Large Break LOCA, EXPLAIN Core Cooling during the (As available)

Objective: 4 major stages of the Event...

Question Source: Modified Bank # 70054 Parent attached

Question Cognitive Level: Comprehension or Analysis

10 CFR Part 55 Content: 55.41.5,41.8,and 41.10

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Original 70054
Given the following conditions:
. A LOCA has occurred.

. Appropriate actions in accordance with E-0, "Reactor Trip and Safety Injection”, and E-1,
"Loss of Reactor or Secondary Coolant”, have been completed.

. ECCS is operating in cold leg recirculation mode.

. RCS pressure is stable at 200 psia.

Which of the following statements describes the primary method of decay heat removal?
A. The condensation of reflux boiling in the S/Gs.

B. Heat transfer between the RCS and the S/Gs due to natural circulation flow

C. Heat transfer between the RCS and the S/Gs due to forced circulation flow

D. The injection of water from the containment sump and the removal of steam/water out from
the break.

Answer: D
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 5 (SRO)
Tier # ]
Group # 1
K/A # W/E04.EA2.01
Importance Rating 43

Proposed Question:
With the plant at 100% power, the following sequence of events occurs:

The reactor trips and safety injection actuates.

Over the next 10 minutes, RCS pressure decreases to and stabilizes at 1600 psia.

The crew is responding using ECA-1.2, "LOCA Outside Containment”.

While attempting to isolate the break, the final valve the crew closes is the “A” RHR pump
cold leg injection valve 3SIL*MV8809A.

5. After 3SIL*MV8809A closes, RCS pressure starts increasing.

b

Which procedure will the crew transition to from ECA-1.2?
A. E-1 “Loss of Reactor or Secondary Coolant”.

B. ES-1.1 “SI Termination”.

C. ES-1.2 “Post LOCA Cooldown and Depressurization™.

D. ECA-1.1 “Loss of Emergency Coolant Recirculation”.

Proposed Answer: A

Explanation (Optional):

JUSTIFICATION: It can be determined that the break is isolated since RCS pressure increases. “A” is correct, and
“B” is wrong, but plausible, since with the break isolated, the crew transitions to E-1 and subsequently to ES-1.1.

“B” is plausible since with the leak isolated, this procedure will be used to terminate SI. "C" is wrong because there is

no entry into ES-1.2 from ECA-1.2. “C” is plausible since the break size is small, and ES-1.2 is designed to mitigate
small break LOCAs. “D” is wrong, since if the break is isolated, the crew would transition to ECA-1.1.

Technical Reference(s): ECA-1.2,steps 4 and 5 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning 03878, Discuss conditions which require transition to other procedures (As available)
Objective: from EOP 35 ECA-1.2.
Question Source: Modified Bank # 75669
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.10
55.43.5
Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Original question 75669

With the plant at 100% power, the following sequence of events occurs:

b=

5.

The reactor trips and safety injection actuates.

Over the next 10 minutes, RCS pressure decreases to and stabilizes at 1600 psia.

The crew is responding using ECA-1.2, "LOCA Outside Containment."

While attempting to isolate the break, the final valve the crew closes in attempt to isolate the
leak is RHR pump “A” cold leg injection valve (3SIL*MV8809A).

After 3SIL*MV8809A closes, RCS pressure remains stable.

Which procedure will the crew transition to from ECA-1.2?7

A.

B.

C.

D.

E-1 “Loss of Reactor or Secondary Coolant”.

ES-1.1 “SI Termination”.

ES-1.2 “Post LOCA Cooldown and Depressurization”.

ECA-1.1 “Loss of Emergency Coolant Recirculation”.

Answer: D
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 6 (SRO)
Tier # 1
Group # 1
K/A # W/E01.EK1.03
Importance Rating 3.5

Proposed Question:
Initial conditions:

e The plant tripped due to a fault in the “A” SG.
e The crew has isolated the SG per E-2 “Faulted Steam Generator Isolation”.
e The crew has just transitioned to ES-1.1 “SI Termination”.

The following sequence of events occurs:

1. RCS Pressure starts decreasing.

2. Numerous Auxiliary Building radiation monitors go into alarm.

3. The US desires to enter ES-0.0 “Rediagnosis”.

Based on current conditions, what action will the crew take?

A. The crew will NOT enter ES-0.0, since SIS has already actuated.

B. The crew will NOT enter ES-0.0, since E-0 has already been exited.

C. The crew will perform ES-0.0 and then transition to ECA-1.2 “LOCA Outside Containment”.
D. The crew will perform ES-0.0 and then transition to E-2 “Faulted Steam Generator Isolation”.
Proposed Answer: C

Explanation (Optional): Rediagnosis can only be used if SI is actuated (“A” wrong) after exiting E-0 (“B” wrong).

ES-0.0 will send the crew to an E-1 series procedure since the faulted SG has already been isolated ("D wrong) and
a SGTR is not occurring (“C” correct).

Technical Reference(s): OP 3272, section 1.2, pg 6 (Attach if not previously provided)
ES-0.0 Rediagnosis

Proposed references to be provided to applicants during examination: None

Learning MC-04451 Discuss the conditions under which ES-0.0 can be used. (As available)

Objective:  MC-06275 Describe the major action categories within ES-0.0.

Question Source: New
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.8,41.10
55435
Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 7 (SRO)
Tier # 1
Group # i
K/A # 015/17.AK1.02
Importance Rating 4.1

Proposed Question:
Current Conditions:

The plant is at 30% power.

"RCP HI RANGE LKG FLOW HI" annunciator is lit on Main Board 3.

"B" RCP #1 seal leakoff flow is 6.8 gallons per minute.

Both "B" RCP #1 seal inlet temperature indicators read 113°F and increasing.

What actions are the crew directed to take?

A. Trip the reactor, stop the "B" RCP, and close its number 1 seal leakoff valve after the pump
has been stopped for between 3 to 5 minutes.

B. Commence an orderly plant shutdown, and remove the "B" RCP from service within 8 hours.

C. Continue to monitor the "B" RCP, and request Engineering to evaluate the pump for continued
operation.

D. Transition to AOP 3554 "RCP Trip or Stopping an RCP at Power" and initiate action to
perform an immediate shutdown of the "B" RCP.
Proposed Answer: D
Explanation (Optional): With RCP #1 seal leakoff flow >6 gpm AND #1 seal inlet temperatures
increasing, MB3B 2-10 (Leakoff Flow high) directs the crew to AOP 3554 with power less than
37% (P-8), since the RCP can be stopped without tripping the unit ("A" is wrong). “A” is
plausible since this would be the correct action if power was >P-8. OP 3554 requires tripping the
RCP and closing the seal leakoff valve at least 3 minutes after the pump trip ("D" is correct). "B"
is wrong, but plausible, since these actions would be required if seal inlet temperature is stable.
"C" is wrong, and plausible, since these actions are required if seal leakoff flow was < 6 gpm with
seal inlet temperatures stable.

Technical Reference(s): OP3353.MB3B 2-10 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: MC-03905 IDENTIFY plant conditions that require entry into AOP-3554.
Question Source: Bank # 64317
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.10
55435
Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 8
Tier # 1
Group # 1
K/A # W/E10.EK1.02
Importance Rating 3.6

Proposed Question:
What strategy is used in ES-0.4, "Natural Circulation with Steam Void in Vessel (without

RVLMS)," to prevent excessive void growth?

A. During RCS depressurization steps where void growth is possible, RCS temperature is held
constant, and charging and letdown flows are equalized.

B. During RCS cooldown steps where void growth is possible, RCS pressure is held constant,
and charging and letdown flows are equalized.

C. RCS Cooldown rate is limited to 50°F/hr based on WR cold leg temperature.

D. RCS subcooling is limited to a minimum of 132°F based on core exit TCs.

Proposed Answer: A

Explanation (Optional):

“A” is correct, since void growth occurs during depressurization steps when RCS pressure drops less than saturation
pressure for head temperature. With charging and letdown matched, all PZR level increases are due to void growth,
and PZR level it kept < 91%. “B” is wrong, since during cooldown steps, PZR level is maintained stable via
charging to make up for shrinkage. “C” is wrong, since cooldown rate limit in ES-0.4 is 80°F/hr. “C” is plausible,
since ES-0.2 “Natural Circulation Cooldown” limits cooldown rate to 50°F/hr to prevent void formation. “D” is
wrong, since subcooling is maintained via discrete cooldown depressurization steps in ES-0.4. “D” is plausible, since
ES-0.2 limits subcooling to 132°F to prevent void formation.

Technical Reference(s): ES-0.4, steps 12-15
Proposed references to be provided to applicants during examination: None
Learning MC-05943 Describe the major action categories within EOP 35 ES-0.4, Natural Circulation Cooldown

Objective: with Steam Voids in Vessel (w/o RVLMS).

Question Source: Bank # 67599

Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.8,41.10

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 9
Tier # 1
Group # 1
K/A # 024.AK2.04
Importance Rating 25

Proposed Question:
With the plant at 100% power, the following sequence of events occurs:

An unexplained positive reactivity addition event occurs.

The crew enters AOP 3566 “Immediate Boration™.

The RO reports that neither boric acid pump will start.

The RO opens both gravity feed boration valves.

The RO reports that net charging flow (Charging + Seal Injection - RCP Seal Return) is 80

A

What action is the crew required to take?

A. Open emergency boration valve 3CHS*MV8104.

B. Decrease net charging flow to less than 75 gpm.

C. Throttle open the charging line flow control valve to increase flow to greater than 100 gpm.

D. Open both RWST to charging pump suction valves and one charging header SI valve.

Proposed Answer: B

Explanation (Optional):

“B” is correct since when neither boric acid pump will start, charging flow is limited to < 75 gpm to prevent the loss
of charging pump suction due to limited suction source. “A” is wrong, but plausible, since this action is taken if the
crew had been able to start a boric acid pump. “C” and “D” are wrong, but plausible, since flow is aligned to the
RWST and increased to > 100 gpm if boration flow is < 33 gpm.

Technical Reference(s): AOP 3566, steps 1 and 3. (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning MC-03961, Describe the major action categories contained within (As available)
Objective: AOP-3566, Immediate Boration.
Question Source: New
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 5541.7,41.8
55.43.5
Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 10
Tier # 1
Group # 1
K/A # 026.AA2.05
Importance Rating 2.5

Proposed Question:

With the plant at 100% power, an “RPCCW SPLY FLOW HI” annunciator is received on MB1.
The crew enters AOP 3561 “Loss of Reactor Plant Component Cooling Water”, and the RO
reports RPCCW flow rates and surge tank levels are as follows:

“A” Train “B” Train
Safety Header: 0 gpm 2000 gpm
Non-Safety Header: 2000 gpm 2000 gpm
CTMT Header: 700 gpm 1450 gpm and increasing

Surge Tank Level 92.5% and decreasing (Both trains)

Have RPCCW heat exchanger flow limits been exceeded, and what is a potential source of the
leak?

A. The heat exchanger flow limits have been exceeded. A potential source of leakage is the “C”
RCP Thermal Barrier Heat Exchanger.

B. The heat exchanger flow limits have been exceeded. A potential source of leakage is the Seal
Water Heat Exchanger.

C. The heat exchanger flow limits have not been exceeded. A potential source of leakage is the
“C” RCP Thermal Barrier Heat Exchanger.

D. The heat exchanger flow limits have not been exceeded. A potential source of leakage is the
Seal Water Heat Exchanger.

Proposed Answer: D

Explanation (Optional): The “B” RPCCW heat exchanger flow rate is 5450 gpm, which is below the limit of 8100

gpm (“A” and “B” wrong). Both the seal water heat exchanger and the “C” RCP are cooled from the “B” Train

RPCCW CTMT Header, but thermal barrier pressure is greater than RPCCW pressure, which would result in surge

tank level increasing (“C” wrong, “D” correct).

Technical Reference(s): OP3353.MBIC, 4-7 (Attach if not previously provided)
P&ID 121A and B

Proposed references to be provided to applicants during examination: None

Leamning MC-04154 Describe the operation of the RPCCW system under the (As available)
Objective: following:... CCP System Leak...
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Written Examination Question Worksheet Form ES-401-6

Question Source:

Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

New
Comprehension or Analysis

55.41.8
55.43.5
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 11
Tier # 1
Group # 1
K/A # 029.EK1.03
Importance Rating 3.8

Proposed Question:
The crew is progressing through EOP FR-S.1 “Response To Nuclear Power Generatio/ATWS”
and at step 6 “Verify Boration Flow” the RO has been directed to check pressurizer pressure less

than 2350 psia.
The RO reports PZR pressure is 2360 and stable.
What action will FR-S.1 direct the crew to take, and why?

A. Start a second charging pump if only one is running, in order to increase the negative
reactivity added by boron injection

B. Open PORVs as necessary until PZR pressure is less than 2150 psia, in order to increase the
negative reactivity added by boron injection

C. Verify both PORVs are open, in order to minimize the pressure transient on the RCS.

D. Verify all three PZR safety valves are open, in order to minimize the pressure transient on the
RCS.

Proposed Answer: B

Explanation (Optional): The Westinghouse background states: "The check on RCS pressure is intended to alert the
operator to a condition which would reduce charging or SI pump injection into the RCS and, therefore, boration (“C”
and “D” wrong). The PZR PORYV setpoint is chosen as that pressure at which flow into the RCS is insufficient." FR-
S.1 directs the operators to open PORVs as necessary to lower PZR pressure to less than 2150 psia (“B” correct, A
wrong). “C” and “D” are plausible, since RCS overpressure is the limiting event for the worst case ATWS.

Technical Reference(s): WOG Bkgd Doc for FR-S.1 step 4 (Attach if not previously provided)
FR-S.1, step 6.

Proposed references to be provided to applicants during examination: None

Learning MC-04626 Discuss the basis of major procedure steps and/or sequence of steps (As available)

Objective: in EOP 35 FR-S.1.

Question Source: Bank #75459

Question Cognitive Level: Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41.8,41.10

Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 12
Tier # 1
Group # 1
K/A # 040.AK2.02
Importance Rating 2.6
Proposed Question:
PARAMETER: CURRENT VALUE: TREND:
Reactor power 58% Increasing
RCS pressure 2225 PSIA Decreasing
Auctioneered high Tavg 569°F Decreasing
Turbine power 595 MWE Decreasing
S/G NR levels 52% Increasing
Steam pressure 1030 PSIG Decreasing
Containment pressure 15 PSIA Increasing

Based on the plant conditions, which of the following events is in progress?
A. Small RCS LOCA

B. Steamline break

C. RCS dilution event

D. Steam generator tube rupture
Proposed Answer: B

Explanation (Optional):
Reactor power is increasing, indicating positive reactivity event ("A" and "D" wrong). Steam pressure and electric
load is decreasing, indicating loss of steam to the turbine ("B" correct, "C" wrong).

Technical Reference(s): FSAR Chapter 15.1.3 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: MC-04881 DESCRIBE the major parameter changes associated with increased  (As
heat removal by the Secondary System. available)
Question Source: Bank # 64268
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.7
Comments:
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ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 13
Tier # I
Group # 1
K/A# W/E08.GEN.2.4.18
Importance Rating 3.6

Proposed Question:
While responding to a pressurized thermal shock (PTS) condition in accordance with FR-P.1, the
Operator is directed to check if ECCS can be terminated.

What is the bases for terminating ECCS in this condition?

A. SI flow may have contributed to the RCS cooldown, and may cause excessive cycling of the
pressurizer PORVs.

B. SI flow may have contributed to thermal stresses in the reactor vessel Thot & Tcold nozzles,
and may cause excessive cycling of the pressurizer PORVs.

C. SI flow may have contributed to the RCS cooldown, or may prevent a subsequent RCS
pressure reduction.

D. SI flow may have contributed to thermal stresses in the reactor vessel Thot & Tcold nozzles,
or may prevent a subsequent RCS pressure reduction.
Proposed Answer: C

Explanation (Optional):

SI flow may have contributed to the RCS cooldown, and may prevent a subsequent RCS pressure reduction ("C"
correct). Excessive PORV cycling is not the major concern ("A" and "B" wrong), and the vessel downcomer is the
area of greatest concern during a PTS event ("B" and "D" wrong).

Technical Reference(s): WOG Bkgd FR-P.1, step 6 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: MC-04553 Discuss the basis of major procedure steps and/or sequence of steps  (As available)

in EOP 35 FR-P.1.

Question Source: Bank # 65033
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.10

Comments:
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ES-401] Written Examination Question Worksheet Form ES-401-6

Examination QOutline Cross-reference: Question # 14
Tier # 1
Group # 1
K/A # W/E08.EK1.3
Importance Rating 4.0

Proposed Question:
A large steam break occurs inside CTMT on the “B” and “C” SGs. Current conditions are as

follows:

. “A” and “D” SG narrow range levels are 15%
o AFW flow is 100 GPM to the “A” and “D” SGs

° The “A” and “D” SG “STEAMLINE PRESSURE LO” and “LEVEL LO-LO”
annunciators are lit on Main Board 5.

. The crew is in FR-P.1 "Response to Imminent Pressurized Thermal Shock Condition”
RCS temperature and pressure are stable
. Only the control group of pressurizer heaters energized

The crew has determined a 1 hour soak is required.

Which of the following evolutions could be performed by the crew in the next hour?
A. Energize additional pressurizer heaters.

B. Place auxiliary spray in service.

C. Increase AFW flow to 300GPM each to the “A” and “D” SGs.

D. Place RHR in service and cooldown the RCS at 20°F/hour.

Proposed Answer: B

Explanation (Optional):

“B” is correct, since soak requirements do not prohibit lowering RCS pressure. “A” is wrong since pressure can not
be raised, and “C” and “D” are wrong, since temperature can not be lowered.

Technical Reference(s): FR-P.1, step 23 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None

Learning Objective: MC-04552 Describe the major action categories within EOP 35 FR-P.1. (As available)
Question Source: 1997 Millstone 3 NRC SRO exam #88

Question History: 1997 Millstone 3 NRC SRO exam

Question Cognitive Level: Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41.8,41.10

Comments:
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Examination Outline Cross-reference: Question # 15 (SRO)
Tier # 1
Group # I
K/A # PLANT SPECIFIC
Importance Rating N/A

Proposed Question:
With the unit at full power, the following sequence of events occurs:

. CONVEZX orders a load reduction from Millstone Station due to a transmission system
emergency.

. Unit 3 is directed to reduce total generation by 760 MWe (to 440 MWe) in the next 15
minutes.

. The Crew enters AOP 3575, ”Rapid Downpower, and commences reducing generator
load accordingly.

. The Crew has just initiated the required boration for this load reduction from the BAT
tanks.

. Direct Boric Acid flow as read on 3CHS-FI183A is 75 gpm.

How many gallons of Boric Acid should be added to the RCS to support this load reduction and
how long should the boration last?

A. Borate approximately 550 gal. of Boric Acid.
Boration should last for 7.3 minutes.

B. Borate approximately 550 gal. of Boric Acid.
Boration should last for 15 minutes.

C. Borate approximately 950 gal. of Boric Acid.
Boration should last for 12.7 minutes.

D. Borate approximately 950 gal. of Boric Acid.

Boration should last for 15 minutes.
Proposed Answer: C
Explanation (Optional):
Per Step 1 of AOP 3575 all CONVEX requested load reductions shall be performed at 5%/min. Step 5 has the
operator borate using a BAT pump via MV8104 from the BAT tanks. The total amount of boration per Step 5.h is:
Total Boration (gal) = [Total Power Change (A%)] x [ 15(gal/%) ]
Total Boration (gal) = [(760 MWe)/1200 MWe x 100% ] x [ 15 gal/% ] = 950 gal. of Boric Acid. Per Step 5.i the
boration should last for: Time = [Total Boration (gal)] / [Direct Boric Acid Flowrate (gpm)]. Time =[950gal. ]/[
75 gpm ] = 12.7 min. "C" is correct. All others are incorrect. 550 gallons is plausible since this is the value
obtained if the calculation is performed using the final power level of 440 MWe, rather than the change in power. 15
minutes is plausible since this is the time in which the crew is requested to complete the downpower.

Technical Reference(s): AOP 3575, steps 1 and 5 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: None
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Learning Objective: MC-03982 Describe the major action categories contained within AOP-3575, (As available)

Question Source: Bank # 70168
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.10

55.43.5
Comments:
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Examination Outline Cross-reference: Question # 16
Tier # 1
Group # 1
K/A # 055.EA2.03
Importance Rating 4.7

Proposed Question:
With the plant operating at 100%, a total loss of offsite power occurs. The crew has entered ECA-

0.0, "Loss of All AC Power".
After 15 minutes, the SBO diesel has been started.

Which of the following will allow the operator to energize emergency bus 34C from the SBO
diesel?

A. The operator resets the station LOP signal at the sequencer only.
B. The operator resets the LOP signal at Main Board 2 only.
C. The operator resets the LOP signal at MB2 and resets the station LOP signal at the sequencer.

D. The operator presses the UV block bypass pushbutton at MB8R and resets the LOP signal at
MB2.

Proposed Answer: D

Explanation (Optional): Once the LOP occurs, if the RSST does not energize the bus after 1.8
seconds, the RSST supply breaker and the bus tie breaker are locked out for 6 minutes. Per the
stem, 15 minutes has elapsed, so the LOP lockout can be reset at MB8R and either off-site or the
SBO could be placed on the bus. (A, B, and C wrong). Also, the LOP signal must be reset at
MB2 or the sequencer ("D" correct).

Technical Reference(s): LSK 24-3K, 24.4A (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: MC-03851 Describe the major action categories (As available)

within EOP 35 ECA-0.0.

Question Source: Bank # 73167
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.7

55.43.5
Comments:
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Examination Outline Cross-reference: Question # 17
Tier # 1
Group # 1
K/A # 057.GEN.2.4.11
Importance Rating 3.6

Proposed Question:

With the plant at 100% power, VIAC 2 deenergizes, and the crew enters AOP 3564 “Loss of One
Protective System Channel”.

How does AOP 3564 address the bistable tripping requirements of Tech Spec LCO 3.3.2 “ESF
Actuation System Instrumentation” for all of the instruments that have lost power, if required?

A. The bistables are directed to be tripped in AOP 3564 “Loss of One Protective System
Channel”, step 2 while checking if the major control systems are operating normally in auto.

B. The bistables are directed to be tripped via AOP 3571 “Instrument Failure Response”
attachments, referenced by AOP 3564, step 11, after verifying the VIAC is still deenergized.

C. The bistables are not required to be tripped, since Tech Spec LCO 3.8.3.1, referenced by AOP
3564 “Loss of One Protective System Channel”, step 6, includes all ACTIONs required for a
loss of VIAC.

D. The bistables are not required to be tripped, since Tech Spec LCO 3.8.3.2, referenced by AOP
3564 “Loss of One Protective System Channel”, step 6, includes all ACTIONs required for a
loss of VIAC.

Proposed Answer: B

Explanation (Optional): “B” is correct, since AOP 3564, step 11 directs the crew to perform the applicable AOP 3571

attachments, which trip bistables, after verifying the VIAC is still deenergized. “A”, “C”, and “D” are plausible,
since these are actual steps in AOP 3564 that deal with Tech Specs and control systems.

Technical Reference(s): AOP 3564, steps 2, 6, and 11. (Attach if not previously provided)
Proposed references to be provided to applicants during examination: Tech Spec sections 3/4

Learning MC-03955 Describe the major action categories contained within AOP 3564 (As available)
Objective: ~ “Loss of one protective system channel”.

MC-03958 Given a plant condition requiring the use of AOP 3564... identify
applicable Tech Spec action requirements.

Question Source: New
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.10

55.43.2 and 43.5

Comments:
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Examination Outline Cross-reference: Question # 18 (SRO)
Tier # 1
Group # 1
K/A# PLANT SPECIFIC
Importance Rating N/A

Proposed Question;
With the plant initially at 100% power, the following sequence of events occurs:

All AC power is lost, and the crew enters ECA-0.0 “Loss of All AC Power”.

CONVEX reports that it will be several hours before offsite power is restored.

The crew starts depressurizing all SGs to cooldown the RCS.

Maintenance reports that both the “A” and “B” EDGs will not be available for several hours.
After 25 minutes, the SBO diesel is started and used to restore power to 34Aand 34C

The crew transitions to ECA-0.3 “Loss of All AC Power, Recovery with the SBO Diesel”.

A A Sl M

Which of the following will the crew do in accordance with ECA-0.3?
A. Continue depressurizing all SGs to 260 psig while performing the actions of ECA-0.3.
B. Transition to ES-0.2 “Natural Circulation Cooldown” upon completion of ECA-0.3.

C. Transition to ECA-0.2 “Loss of All AC Power, Recovery with SI Required” if pressurizer
level drops to less than 16%, or RCS subcooling drops less than 32°F.

D. Transition to FR-H.1 “Loss of Secondary Heat Sink”, if the Turbine Driven Auxiliary
Feedwater Pump trips with less than 8% narrow range in all Steam Generators.

Proposed Answer: B

Explanation (Optional): Due to significant loading limitations with the SBO diesel, the crew will monitor status trees
for information only in ECA -0.3 (“D” wrong), and will not transition to ECA-0.2 when the need exists for an SIS
(“C” wrong). ECA-0.3 uses the strategy of ECA-0.1 Loss of All AC Power, Recovery Without SI Required” to
cooldown the RCP seals by cooling down the RCS via natural circulation (“A” wrong, “B” correct). “A” is plausible,
since SG depressurization is a strategy in ECA-0.0. “C” is plausible since transitioning to ECA-0.2 is done from
ECA-0.1 under these conditions. “D” is plausible since status tree monitoring is performed in ECA-0.1 when the
emergency bus is restored with the proper equipment running.

Technical Reference(s): ECA-0.3, NOTE prior to step 1, (Attach if not previously provided)
ECA-0.3 steps 1, 7, 22 and 25.

Proposed references to be provided to applicants during examination: None

Learning MC-03868 Discuss conditions which require transition to other (As available)

Objective: procedures from ECA-0.3.

Question Source: New

Question Cognitive Level: Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41.10
55.43.5

Comments:
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Examination Outline Cross-reference: Question # 19
Tier # 1
Group # 1
K/A # 062.GEN.2.44
Importance Rating 43

Proposed Question:
Which of the following conditions meets the entry conditions for AOP 3560 “Loss of Service

Water”?

A. In MODE 1, RPCCW heat exchanger flow meter indicates higher than normal flow and
RPCCW surge tank level indicates 85% and decreasing.

B. In MODE 3, Service Water discharge pressure instrument indicates no pressure and the
RPCCW heat exchanger flow meter indicates no flow.

C. In MODE 4, temperature control is lost to the RHR heat exchangers and the Service Water
dilution water supply isolation valves for the hypochlorite pumps fail closed.

D. In MODE 5, RHR heat exchanger outlet temperature is increasing and Service Water flow to
the operating train’s RPCCW heat exchanger indicates 8000 gpm.

Proposed Answer: B

Explanation (Optional):

A is wrong: This is an entry condition for AOP 3561, Loss of RPCCW. If the higher than normal Service Water flow

is due to a piping break, this is dealt with using ARPs. B is correct: Listed as entry conditions for AOP 3560, Loss of

Service Water C is wrong: These are indications for entry into AOP 3562, Loss of Instrument Air. D is wrong: This

is a procedural direction to AOP 3560 but the criteria is less than 6200 gpm.

Technical Reference(s): AOP 3560 entry conditions (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: ~ MC-03926 ldentify conditions that require entry into AOP 3560, (As available)

Loss of Service Water

Question Source: New
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.10
55432
Comments:
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Examination Outline Cross-reference: Question # 20
Tier # 1
Group # 1
K/A # 067.GEN.2.4.7
Importance Rating 38

Proposed Question:
With the plant at 100% power, the following sequence of events occurs:

A fire breaks out in the Auxiliary Building.

The crew enters EOP 3509 “Fire Emergency”.

The crew enters EOP 3509.2 “Aux Bldg. El. 24’6 South Floor Area, 43°6”, & 66°6” Fire”.
The fire progresses to the point where the crew trips the reactor and verifies the turbine is
tripped.

BN

What action will EOP 3509.2 direct the crew to take regarding the secondary plant, and why?

A. Place the steam dumps in the steam pressure mode to maintain RCS temperature at no load
Tave.

B. Bypass the steam dump Lo-Lo Tave interlock in order to commence a plant cooldown.

C. Actuate Main Steam Isolation (MSI) to prevent an uncontrolled cooldown of the primary
plant.

D. Close MSIVs and MSIV bypass valves to establish a known configuration on the secondary
plant.

Proposed Answer: D

Explanation (Optional): “D” is correct since the potential impact of a fire on all electrical components on the secondary
side downstream of the MSIVs has not been determined. “C” is plausible, since the procedure directs closing the
MSIVs and Byp. Valves. “A” and “B” are plausible, since steam dumps are placed in the steam pressure mode and
used to cool down the plant on reactor trips in non-fire situations.

Technical Reference(s): EOP 3509.2, step 20 (Attach if not previously provided)
3509.2 basis doc, step 20
Proposed references to be provided to applicants during examination: None
Learning MC-06184 Discuss the basis of major EOP 3509.2 procedure steps (As available)
Objective: and/or sequence of steps
Question Source: Modified Bank # 60684 (Parent attached)
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.10
55.43.5
Comments:
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Original question 60684

The plant is operating at 100% power.

A fire breaks out in the auxiliary building. The crew enters EOP 3509 and 3509.2.

Why, after tripping the reactor and verifying turbine trip, does EOP 3509.2 then CLOSE MSIVs
and MSIV bypass valves?

A.

B.

C.

D.

Ensure the RCS will heat up, thereby inserting negative reactivity.
Preclude blowing rupture discs on the LP turbines.
Prevent rotor bowing of the main turbine.

Establish a known configuration on the secondary plant.

Answer: D
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Examination Outline Cross-reference: Question # 21
Tier # i
Group # 1
K/A # 068.AK2.03
Importance Rating 3.1

Proposed Question:
Current Conditions:

A fire is burning in the Instrument Rack Room.
The crew has entered EOP 3509.1 “Control Room, Cable Spreading Area or Instrument Rack
Room Fire” and is preparing to evacuate the control room.

e Prior to evacuating, the RO closes both PZR PORYV block valves to prevent spurious PORV
operation.

What actions, if any, will be taken by the operators after evacuation to regain control of the
PORV's (BRCS*PCV455A and/or 3RCS*PCV456) for RCS depressurization?

A. Control power will be removed from 3RCS*PCV456. Control of 3RCS*PCV455A will be
isolated from the Control Room at the FTSP and its block valve will be reopened at the
Auxiliary Shutdown Panel.

B. Control power will be removed from 3RCS*PCV455A. Control of 3BRCS*PCV456 will be
isolated from the Control Room at the FTSP and its block valve will be reopened at the
Auxiliary Shutdown Panel.

C. Control of both 3BRCS*PCV455A and 3RCS*PCV456 will be isolated from the Control Room
at the FTSP and both block valves will be reopened at the Auxiliary Shutdown Panel.

D. Both block valves will be left closed, since both 3RCS*PCV455A and 3RCS*PCV456 can
NOT be operated from the Auxiliary Shutdown Panel.

Proposed Answer: A

Explanation (Optional): PORV 455A has a switch on the FTSP, 456 does not (“D” wrong). Step 2 of att A has the

operator remove control power for PORV 456 at 3BYS*PNL23F, circuit 3 (“B” and “C” wrong). Step 48 opens the “A”
PORYV Block Valve, and uses the “A” PORYV to depressurize the plant at the Auxiliary Shutdown Panel (“A” correct).

Technical Reference(s): LSK-25-1.2B, ESK-7DW, (Attach if not previously provided)
EOP 3509.1, steps 2, 48, and Att. A
Proposed references to be provided to applicants during examination: None
Learning MC-06266 Discuss the basis of major precautions, procedure steps/or sequence of steps (As
Objective: contained within the EOP 3509 series procedures. available)
Question Source: Bank # 68334
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.7
Comments:
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Examination Outline Cross-reference: Question # 22 (SRO)
Tier # 1
Group # 1
K/A # W/EI4.EA2.1
Importance Rating 3.8

Proposed Question:
The following sequence of event occurs:

1. A LOCA has occurred.

2. The crew is performing actions in E-1 “Loss Of Reactor Or Secondary
Coolant”.

3. The RO reports that the "Containment" status tree has turned from GREEN to

ORANGE.

The STA informs the crew that no other RED or ORANGE paths exist.

Containment pressure is 24 psia and slowly increasing.

Containment radiation is 100 R/hr and slowly increasing.

Containment sump level is 15 feet and slowly increasing.

NNk

What action, if any, should be taken by the crew to address the ORANGE path?

A. No action is required, since the status tree is invalid.

B. Transition to FR-Z.1 "Response to High Containment Pressure”.

C. Transition to FR-Z.2 "Response to Containment Flooding".

D. Transition to FR-Z.3 "Response to High Containment Radiation Level".

Proposed Answer: B

Explanation (Optional): CTMT orange paths are from CTMT pressure of 23 psia ("B" correct, “A” wrong), or CTMT

high sump level 15.75 feet ("C" wrong). CTMT radiation is above the setpoint of 10R/hr, but is only a yellow path (“D”
wrong).

Technical Reference(s): CTMT CSF Status Tree (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None

Learning MC-04666 Identify plant conditions which require entry into (As available)

Objective: EOP35 FR-Z.1.

Question Source: Modified Bank # 71298 Parent attached

Question Cogpnitive Level: Comprehension or Analysis

10 CFR Part 55 Content: 55.43.5

Comments:
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Original question 71298

The following sequence of event occurs:

1. A LOCA has occurred.
The crew is performing actions in E-1 LOSS OF REACTOR OR SECONDARY
COOLANT.
3. The RO reports that the "Containment” status tree has turned from GREEN to
ORANGE.
The STA informs the crew that no other RED or ORANGE paths exist.
Containment pressure is 19 psia and slowly increasing.
Containment radiation is 100 R/hr and slowly increasing.
Containment sump level is 16 feet and slowly increasing.

NS n e

What action, if any, should be taken by the crew to address the ORANGE path?
A. No action is required, since the crew has verified that the status tree is invalid.
B. Transition to FR-Z.1 "Response to High Containment Pressure”.

C. Transition to FR-Z.2 "Response to Containment Flooding™.

Transition to FR-Z.3 "Response to High Containment Radiation Level".

Answer: C
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Examination Outline Cross-reference: Question # 23
Tier # 1
Group # 1
K/A # W/E06.EK1.2
Importance Rating 4.1

Proposed Question:

The crew has entered EOP 35 FR-C.2 “Response to Degraded Core Cooling” due to an ORANGE
path on the “Core Cooling” status tree.

While the crew is performing the depressurization of all intact steam generators to 140 psig, the
INTEGRITY critical safety function status turns RED.

What actions will be taken by the crew in response to these conditions?

A. Complete the current step in FR-C.2, then address FR-P.1.

B. Immediately transition to FR-P.1, and when completed, return to FR-C.2.

C. Perform appropriate actions of FR-P.1 concurrently with FR-C.2.

D. Complete FR-C.2 in its entirety and then address FR-P.1.

Proposed Answer: D

Explanation (Optional):Caution prior to step 10 tells operators to remain in C.2, it is expected that during the

depressurization, accumulators will inject and the integrity tree may turn RED. To preclude core cooling problems
that may be aggravated due to FR-P.1 actions later, C.2 should be completed prior to addressing P.1.

Technical Reference(s): FR-C.2, CAUTION prior to step 11 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning MC-04531 Discuss conditions which require transition to other procedures (As available)
Objective: from EOP 35 FR-C.2 '
Question Source: Bank # 65051
Question History: Millstone 2000 NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge
10 CFR Part 55 Content: 55.41.10
55.43.5
Comments:
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Examination Outline Cross-reference: Question # 24 (SRO)
Tier # 1
Group # 1
K/A # 076.AK1.06
Importance Rating 2.6

Proposed Question:
The plant has just shutdown for a refueling outage when the following sequence of events occurs:

1. Prior to commencing the cooldown, the crew performs an early boration to the COLD
SHUTDOWN boron concentration.

RCS activity increases higher than was expected.

The crew enters AOP 3553 “High RCS Activity”.

The RO verifies letdown flow is 75 gpm.

The Primary Rounds PEO verifies that the letdown demineralizer is in service.

The Primary Rounds PEO verifies that proper DP exists on both the Letdown and Reactor
Coolant filters.

7. Chemistry reports that the Purification Demineralizer decontamination factor is acceptable.

AN A ol

What operational implications exist based on the above conditions?

A. Access to the Auxiliary Building may have to be immediately restricted, and the crew will
consult with Reactor Engineering about increasing letdown flow.

B. Access to the ESF Building may have to be immediately restricted, and the crew will consult
with Reactor Engineering about increasing letdown flow.

C. Access to the Auxiliary Building may have to be immediately restricted, and the crew will
place the standby purification demineralizer (mixed bed) in service.

D. Access to the ESF Building may have to be immediately restricted, and the crew will place the
standby purification demineralizer (mixed bed) in service.

Proposed Answer: A

Explanation (Optional): The early boration results in increase in radiation levels in the Auxiliary Bldg and
Containment (“B” and “D” wrong). “B” and “D” are plausible, since the ESF Bldg radiation levels will be an issue
after RHR is placed in service. AOP 3553 step 7 directs the operators to consult with RE about increasing letdown
flow (“A” correct). The standby purification demin will only be placed in service if improper letdown flow exists, or
if purification demineratizer DF is >25 (“C” and “D” wrong).

Technical Reference(s): AOP 3553 (Attach if not previously provided)
OP 3208, step 4.1.3 ALARA Note

Proposed references to be provided to applicants during examination: None

Learning MC-05893 Discuss the basis of major procedure steps or sequence of (As available)

Objective: steps in AOP 3553.

Question Source: New
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Question Cognitive Level:

10 CFR Part 55 Content:

Comments:

Comprehension or Analysis
55.41.8,41.10
55435
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Examination Outline Cross-reference: Question # 25
Tier # 1
Group # 2
K/A# 007.EK3.01
Importance Rating 4.6

Proposed Question:
The plant trips due to a loss of offsite power. The crew is currently in ES-0.1, "Reactor Trip

Response."

Why will the crew start the SBO diesel?

A. To power Station Blackout Diesel auxiliaries.

B. To power selected “A” Train non-emergency loads , such as the plant process computer.

C. To power various non-emergency loads from either train, such as a Fuel Pool Purification
Pump.

D. To power PGS Pumps from either train, allowing for RCS makeup.

Proposed Answer: A

Explanation (Optional):

SBO diesel installed to cope with loss of all AC power event, postulated to last eight (8) hours.

With the loss of offsite power, loss of the EDGs results in a station black out. If the SBO diesel battery is depleted,
the SBO diesel cannot perform the intended function to supply a source of AC power for an eight (8) hour period.
“B”, “C”, and “D” are plausible, since non-emergency busses have been lost, and the SBO diesel will be loaded later
on in ES-0.2, since running the SBO diesel unloaded for an extended period of time allows buildup of combustibles
in the SBO diesel exhaust.

Technical Reference(s): ES-0.1 step 8 deviation document (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None

Learning MC-05512 DISCUSS the basis of major procedure steps &/or (As available)

Objective: sequence of steps in EOP 35 ES-0.1.

Question Source: Bank # 60749

Question Cognitive Level: Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41.8,41.10

Comments:
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Examination Outline Cross-reference: Question # 26

Tier # 1

Group # 2

K/A # 008.AK1.01
Proposed Question: Importance Rating 3.7

Current conditions:

The crew is recovering from a faulted SG outside CTMT, upstream of the MSIVs.
SI has been terminated.

The crew is maintaining the plant in a stable condition per ES-1.1 “SI Termination”.
PZR pressure is 2300 psia and stable.

PZR level is 60% and stable.

PRT pressure is 30 psia.

RCS pressure starts to decrease rapidly due to a significant leak on one of the PZR safety valves.

Based on the event in progress, which parameter will require the manual reinitiation of Safety
Injection, and what will the PZR Safety valve tailpipe temperature be indicating?

A. Low PZR level; 655°F tailpipe temperature.
B. Low RCS subcooling; 655°F tailpipe temperature.
C. Low PZR level; 250°F tailpipe temperature.

D. Low RCS subcooling; 250°F tailpipe temperature.

Proposed Answer: D

Explanation (Optional): On a vapor space break, PZR level is not a valid indication of RCS inventory, since pressure
will quickly drop to saturation in the vessel and the hot legs (“D” correct), and formation of a two phase mixture will
force flow up the surge line and into the pressurizer. This will cause pressurizer level to increase until the PZR is full
(“A” and “C” wrong). The enthalpy of the saturated fluid in the vapor space does not change as it passes through a
safety valve, resulting in a temperature indication corresponding to the pressure in the PRT (*A” and “B” wrong).
“A” and “C” are plausible, since for most small break LOCAs, the PZR will decrease. “A” and “B” are plausible,
since 655°F is saturation temperature for PZR pressure.

Technical Reference(s): Westinghouse MITCORE text pg 16-45 and 46 (Attach if not previously provided)
E-1 series foldout page.
Steam Tables

Proposed references to be provided to applicants during examination: Steam tables
Learning MC-04914 OUTLINE the unique characteristics of a Pressurizer (As available)
Objective: Vapor Space LOCA.

Question Source: New

Question Cognitive Level: Comprehension or Analysis

10 CFR Part 55 Content: 55.41.8,41.10

Comments:

41 of 46 NUREG-1021, Revision 8, Supplement 1



ES-401 Written Examination Question Worksheet Form ES-401-6

Examination Outline Cross-reference: Question # 27 (SRO)
Tier # 1
Group # 2
K/A # 009.EK1.02
Importance Rating 42

Proposed Question:
A small break LOCA has occurred, with current conditions as follows:

The crew is performing the actions of ES-1.2 “Post LOCA Cooldown And Depressurization”.
ECCS pumps have been stopped, and normal charging is aligned.

The crew has just completed depressurizing the RCS to minimize subcooling.

PZR pressure is 400 psia and decreasing slowly.

Core Exit Thermocouples read 416°F and decreasing slowly.
RCS hot leg temperatures are 410°F and decreasing slowly.
Pressurizer Level is 20% and decreasing slowly.

CTMT temperature is 135° and increasing slowly.

Based on these indications, what actions does ES-1.2 direct the crew to take next?
A. Isolate the low pressure SI accumulators.

B. Operate ECCS pumps as necessary and stop both EDGs.

C. Reinitiate SI and use normal spray to refill the PZR.

D. Energize all PZR heaters to restore subcooling.
Proposed Answer: B

Explanation (Optional):

Since subcooling is < 32°F, ES-1.2 step 21 directs the crew to operate ECCS pumps as necessary. The crew will skip
the accumulator isolation in step 22 since subcooling is not adequate, and stop both EDGs, which are running
unloaded due to the SIS signal (“A” wrong, “B” correct). “A” is plausible, since this is the action the crew would
take if subcooling and PZR level were adequate. “C” is wrong since reinitiation of SI will result in a higher pressure
than necessary, and will realign systems to the SI configuration. “C” is plausible, since SI would restore subcooling
and PZR level, and spray would be used per step 11 if PZR level were too low. “D” is wrong , since heaters are not
used to repressurize the RCS on loss of subcooling. “D” is plausible since step 19 uses heaters to restore saturation
conditions in the PZR. while pressurizer heaters are energized to establish a bubble in the pressurizer, they are

Technical Reference(s): ES-1.2 steps 11, 19-23 (Attach if not previously provided)
Steam tables

Proposed references to be provided to applicants during examination: Steam tables

Leaming MC-05530 Discuss the basis of major procedure steps and/o; (As available)

Objective:  sequence of steps in EOP 35 ES-1.2.

Question Source: Modified Bank # 72380 Parent attached

Question Cognitive Level: Comprehension or Analysis
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10 CFR Part 55 Content: 55.41.8,41.10
55.43.5

Comments:
Original Question 72380

A small break LOCA has occurred. The crew is performing the actions of ES1.2, POST LOCA
COOLDOWN AND DEPRESSURIZATION.

ECCS pumps have been stopped. Normal Charging is aligned. The crew is depressurizing the
RCS. When the depressurization is stopped, the following conditions exist:

e RCS Subcooling is 28°F and DECREASING
e Pressurizer Level is 20% and DECREASING

Based on these indications, what actions should be taken?

A. ISOLATE Letdown. Check to ensure Pressurizer Level stabilizes above 16%.
B. Manually start ECCS pumps as necessary to regain subcooling.

C. REINITIATE Safety Injection and verify all safeguards equipment has actuated.

D. INCREASE RCS pressure using pressurizer heaters to regain subcooling.

Answer: B
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Examination Outline Cross-reference: Question # 28
Tier # i
Group # 2
K/A # W/E03.EK]1.1
Importance Rating 4.0
Proposed Question:
PLANT CONDITIONS:
e A LOCA occurred, and the crew is in ES-1.2, "Post-LOCA Cooldown and Depressurization."
e One charging pump has been stopped
e All other high head ECCS pumps are running
e No RCPs are running
e Pressurizer level is 30%

Sufficient subcooling exists and the operator stops the "A" Safety Injection pump. Immediately
after stopping the pump, RCS pressure begins to decrease.

What action should the crew take immediately in response to the decreasing RCS pressure?
A. Manually reinitiate Safety Injection.

B. Restart the "A" Safety Injection pump to restore RCS pressure to its previous value.

C. Restart the "A" CHS pump to restore RCS pressure to its previous value.

D. Monitor RCS subcooling and PZR level to ensure they stabilize above SI reinitiation values.

Proposed Answer: D

Explanation (Optional): “D” is correct, since after stopping any SI pump, RCS pressure should be allowed to stabilize
or increase before stopping another SI pump.

The basis for this is that after the SI pump is stopped, RCS pressure may decrease rapidly to a new equilibrium value
where the reduced SI flow again matches leakage from the RCS. The criteria for stopping the next SI pump has been
calculated assuming steady state conditions. Hence, to ensure that these criteria are appropriate, RCS pressure and
subcooling should be allowed to stabilize or increase before stopping additional SI pumps.

Technical Reference(s): EOP 35 ES-1.2 Foldout Page, (Attach if not previously provided)
ERG ES-1.2 basis doc, step 13

Proposed references to be provided to applicants during examination: None

Learning MC-05530 Discuss the basis of major procedure steps and/or sequence of steps (As available)

Objective: in EOP 35 ES-1.2.

Question Source: Bank # 63960

Question Cognitive Level: Memory or Fundamental Knowledge

10 CFR Part 55 Content: 55.41.5,41.7

Comments:
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Examination Outline Cross-reference: Question # 29

Tier # 1

Group # 2

K/A # W/EI1.EA1.3
Proposed Question: Importance Rating 4.2

A LOCA is in progress, with current conditions as follows:

e The crew was unable to establish cold leg recirculation, and has transitioned to ECA-1.1 “Loss
of Emergency Coolant Recirculation”.

e RCS pressure is 1000 psia.

e The crew has just verified that ECCS is in service.

What is an optimal ECCS lineup the crew will establish for core heat removal?
A. Both trains of CHS pumps and both trains of SIH pumps running.

B. The “A” train CHS pump and the “A” train SIH pump running only.

C. The “A” train CHS pump and the “B” train SIH pump running only.

D. Both trains of CHS pumps running only.

Proposed Answer: C

Explanation (Optional): The desired ECCS lineup provides adequate heat removal AND minimizes SI and spray flow
to delay the depletion of the RWST (“A” wrong). The crew will also cooldown to RHR conditions. “B” is wrong
and “C” is correct, since the NOTE prior to step 12 directs the use of alternate trains when possible, which is desired
since some injection will be maintained on the loss of an electrical train. “D” is wrong since it is desired to operate
one train of ECCS pumps (1 CHS and 1 SIH pump).

Technical Reference(s): ECA-1.1, Step 12 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None

Learning MC-03871 Describe the major action categories within (As available)

Objective: EOP 35 ECA-1.1

Question Source: Bank # 75602

Question Cognitive Level: Comprehension or Analysis

10 CFR Part 55 Content: 55.41.7 and 41.10

Comments:
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Examination Outline Cross-reference: Question # 30 (SRO)
Tier # 1
Group # 2
K/A # 025.GEN.2.4.24
Importance Rating 3.7

Proposed Question:

INITIAL CONDITIONS:

Plant is in MODE 5, solid plant operations, on the "A" Train of RHR

"B" Electrical Distribution Train outage is in progress, and cannot be immediately restored
RCS temperature is 150°F

RCS pressure is 150 psia

All RCS loops are full

All Steam Generators are in Wet-Layup

The “A” Charging Pump is running

No RCPs are running

The "A" RPCCW Pump fails due to a motor bearing failure.

What action will the crew take to remove decay heat?

A. Open both PORVj5, fill the RCS using one Charging Pump from the RWST.
B. Open both PORV5, fill the RCS using one SI Pump from the RWST.

C. Throttle open the charging line flow control valve to raise RCS pressure to >170 psia, and
open the steam generator atmospheric dump valves.

D. Start one Reactor Coolant Pump, check proper differential pressure across its #1 seal, and
open the steam generator atmospheric dump valves.

Proposed Answer: C

Explanation (Optional): “C” is correct, since the RCS is already full and steam generators are available. The
procedure has conditions established for natural circulation, RCS pressure is increased to ensure subcooled natural
circulation cooling, and the steam generators are used to dump steam. “A” and “B” are wrong, since bleed and feed
is only used if natural circulation cooling is unsuccessful. The charging pump is the preferred feed source, and the SI
Pump is the backup source of feed. “D” is wrong, since forced cooling is only used if a RCP is already running.

Technical Reference(s): EOP 3505 Attachment B, Steps 9-14 (Attach if not previously provided)
Proposed references to be provided to applicants during examination: None
Learning Objective: MC-04351 Describe major action categories within EOP 3505 (As available)
Question Source: Modified Bank # 64291 Parent attached
Question Cognitive Level: Comprehension or Analysis
10 CFR Part 55 Content: 55.41.10

55.43.5
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Comments:
Original question 64291

INITIAL CONDITIONS:
Plant is in MODE 5 on the "A" Train of RHR

e "B" Electrical Distribution Train is deenergized for maintenance, and cannot be
immediately restored

All RCS loops are full
All Steam Generators are in Wet-Layup
No RCPs are running
The "A" RHR Pump fails due to a motor bearing failure.
What action will the crew take to remove decay heat?
A. Open both PORVg5, fill the RCS using one Charging Pump from the RWST.
B. Open both PORVs, fill the RCS using one SI Pump from the RWST.

C. Establish conditions for natural circulation and open the steam generator atmospheric dump
valves.

D. Open 1 PORYV, fill RCS using one charging pump from the RWST.

Answer: C
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Examination Outline Cross-reference: Question # 31
Tier # 1
Group # 2
K/A # 032.AK1.01
Importance Rating 3.1

Proposed Question:
Initial conditions:

e A reactor startup is in progress

e Control banks are being withdrawn

e Source Range counts: N31=1500cps
N32 = 1600 cps

A faulty power supply causes significant instrument power voltage fluctuations to Source Range
channel N31.

Which of the following describes the effect of the power supply voltage fluctuations on the plant?

A. Instrument voltage changes will result in proportional changes in indicated count rate. The
reactor may trip on high source range flux.

B. Instrument voltage changes will result in proportional changes in indicated count rate. The
reactor will not trip since the source range high flux trip is already blocked.

C. Instrument voltage changes will not result in changes in indicated count rate, since the
detector operates in the ion chamber region. The crew will continue the startup.

D. Instrument voltage changes will not result in changes in indicated count rate, since the
detector operates in the ion chamber region