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RNP NRC Written Examination
Senior Reactor Operator

Question: 1

Given the following conditions:

e The unit is operating at 100% power.

e Annunciators APP-008-E7, S. SW HDR STRAINER PIT Hi LEVEL, and APP-008-F7,
SOUTH SW HDR LO PRESS, come in simultaneously.

Which ONE (1) of the following actions is required as an immediate action?

a. Stop 'A' and 'B' service water pumps
b. Close SW supply to south header valve V6-12A
C. Close SW supply to north header valve V6-12D

d. Close SW cross-connect valves V6-12B and V6-12C
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Question: 2
Four Operators worked the following schedule at the RTGB position over the past six days:

HOURS WORKED (Shift turnover time not included. Do NOT assume any hours worked
before or after this period.)

OPERATOR DAY1 DAY2 DAY3 DAY4 DAYS5 DAY6

1 10 14 off 12 12 12
2 14 12 14 10 off 11
3 off off off 13 11 14
4 11 13 14 off 11 12

Which ONE (1) of the operators would be permitted to work a 12 hour shift on Day 7
WITHOUT requiring permission to exceed normal overtime limits?

a. 1
b 2
c 3
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Question: 3
Given the following conditions:

e The unit was operating at 100% power when a pipe break occurred inside containment.

e Containment pressure is rising.
e RCS temperature is lowering.

Which ONE (1) of the following differentiates between a non-isolable main feed line break
inside containment and a non-isolable main steam line break inside the containment of the
same size?

a. RCS heat removal would be greater for the steam line break

b. Containment pressure would be greater for the feed line break

C. Containment sump level would be greater for the steam line break

d. RCS depressurization would be greater for the feed line break
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Question: 4
Given the following plant conditions:

The RCP Seal Injection filter has just been changed out.

HP placed the filter in a lead container.
Prior to placement of the container, R-4, Charging Pump Room Monitor, read 2 mr/hr.

The container is on a pallet outside of the Charging Pump Room.
The activity source in the filter is primarily Cobalt-60.
The container is 5 feet away from R-4 detector, and R-4 reads 10 mr/hr.

If the container is moved to 10 feet away from the R-4 detector, R-4 will indicate ...

a. 4.0 mR/hr.
b. 4.5 mR/hr.
c. 6.0 mR/hr.

d. 7.0 mR/hr.
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Question: 5

Given the following conditions:

At 0110, a Reactor Trip and Safety Injection occurred following an accident.
At 0112, an Alert was declared due to RCS leakage.

At 0116, a Site Area Emergency was declared.

At 0120, a General Emergency was declared.

Which ONE (1) of the following identifies the LATEST time that the INITIAL notification to
State/County officials and the NRC must be completed?

STATE/ NRC
COUNTY
a. 0125 0210
b. 0127 0212
c. 0131 0216
d. 0135 0220
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Question: 6
Given the following plant conditions:

e An emergency boration is in progress through MOV-350, BA to Charging Pmp Suct, per
FRP-S.1, “Response to Nuclear Power Generation / ATWS.”

FI-110, Boric Acid Bypass Flow, indicates 33 gpm.

FI-122, Charging Line Flow, indicates 75 gpm.

VCT level is 23 inches.

VCT Makeup is aligned for automatic operation.

Normal letdown has been isolated.

VCT level will ...
a. remain essentially unaffected.

b. decrease to the auto makeup setpoint and stabilize.

C. decrease to the low-level setpoint and cause the charging pump suction to switch to
the RWST.
d. decrease to the auto makeup setpoint and cycle between the makeup start and stop

setpoints.
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Question: 7
Given the following conditions:
e The unit is operating at 100% power.

e APP-003-C3, PRT HI PRESS and APP-003-D3, PRT HI/LO LVL have alarmed.

e PRT level and pressure are slowly increasing, but there is NO appreciable increase in
PRT temperature.

o NO other annuciators are in alarm.

The PRT response is likely being caused by leakage past ...

a. PCV-455C, PZR PORV.
b. RC-551A, PZR Safety.
C. CVC-203A, High Pressure Letdown Line Relief.

d. CV(C-382, Seal Water Return Line Relief.
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Question: 8

Which ONE (1) of the following conditions would result in a reactor trip?

a. PT-447, First Stage Turbine Pressure, fails low with power level at 22%
b. NI-43, PR Channel N43, fails low with power level at 49%
C. PT-446, First Stage Turbine Pressure, fails high with power level at 1x10® amps

d. Ni-44, PR Channel N44, fails high with power level at 1x10® amps
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Question: 8

Which ONE (1) of the following describes the reason for RCP restart in FRP-P.1, "Response
To Imminent Pressurized Thermal Shock”, if the S| termination criteria CANNOT be

satisfied?

a. Restores PZR spray to allow RCS depressurization in subsequent
steps
b. Equalizes S/G pressures to allow simultaneous cooldown of all three loops in

subsequent steps

C. Mixes Safety Injection water and RCS water to raise the fluid temperature
entering the Reactor Vessel downcomer

d. Transfer core cooling to forced flow allowing the operators to terminate Safety
Injection when the criteria are NOT satisfied
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Question: 10
Given the following conditions:

e The plant has experienced a reactor trip.

e The CRSS directs the RO to manually initiate Safety [njection.
e The RO inadvertently depresses BOTH Containment Spray pushbuttons.

In addition to Containment Spray, which ONE (1) of the following are ALL expected to automatically
occur?

a. e Phase A
Phase B

b. e Phase A
e Containment Ventilation Isolation

C. e PhaseB
e Containment Ventilation Isolation

d. e Phase A
Phase B
e Containment Ventilation Isolation
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Question: 11
Given the following conditions:

A power reduction is in progress from 22% due to degrading condenser vacuum.
The unit is currently at 8% power.

REACTOR TRIP FROM TURB BLOCK P-7 permissive is illuminated.
Condenser backpressure is 5.7 inches Hg Absolute and degrading slowly.

NO cause has yet been identified.

Which ONE (1) of the following actions should be taken in accordance with ACP-012,
"Partial Loss of Condenser Vacuum or Circulating Water Pump Trip"?

a. Trip the reactor and go to PATH-1

b. Trip the turbine and go to AOP-007, “Turbine Trip Without Reactor Trip Below
p-7”

c. Trip the turbine and go to GP-008, “Normal Plant Shutdown From Power
Operations to Hot Shutdown”

d. Begin a plant shutdown in accordance with GP-006, “Normal Plant Shutdown
From Power Operations to Hot Shutdown”
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Question: 12
Given the following conditions:
The plant is shutdown following a reactor trip.

RCPs are all secured.
The Inadequate Core Cooling Monitor is NOT capable of providing subcooling margin.

Primary Plant parameters indicate the following:

INSTRUMENT PARAMETER VALUE
PT-455 PZR Press 1485 psig
PT-456 PZR Press 1465 psig
PT-457 PZR Press 1515 psig
PT-402 RCS Press 1500 psig
PT-405 RCS Press 1525 psig
TI-453 PZR Temp (Surge Line) 524 °F
Tl-454 PZR Temp (Vapor) 630 °F

T1-413 RCS Hot Leg WR Temp 538 °F
T1-423 RCS Hot Leg WR Temp 536 °F
TI-433 RCS Hot Leg WR Temp 534 °F
- Highest Five (5) CETs 548 °F
544 °F

542 °F

542 °F

541 °F

The margin to saturation is ...

a. 46 °F.
b. 51 °F.
c. 56 °F.

d. 58 °F.
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Question: 13

Given the following conditions:

e A 25 year old male started working for the Operations department at H.B. Robinson on March 3™
of this year.
He previously worked this year at Shearon Harris as part of the Maintenance department.
His exposure for this year at the Harris plant was 1200 mRem.

e He has received NO CP&L management exposure extensions and NO emergencies exist.

Which ONE (1) of the following is the TOTAL ADDITIONAL effective dose equivalent that the
individual can receive WITHOUT management concurrence at Robinson this year?

a. 300 mRem
b. 800 mRem
C. 2000 mRem

d. 2800 mRem
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Question: 14
Given the following conditions:

e A clearance is in effect with two (2) Maintenance department clearance holders

(Clearance Holders A and B).
e Clearance Holder A has requested a temporary lift of a portion of the clearance to test

equipment for one of the tasks.
e Clearance Holder B is NOT available on site and is NOT expected back for two (2) days.

Which ONE (1) of the following describes the process to temporarily lift the required portion
of the clearance?

a. Obtain permission of Clearance Holder A and the Control Room Shift Supervisor,
remove the tags as necessary, and reinstall the tags when complete

b. Obtain permission of Clearance Holder A and Clearance Holder B's supervisor,
remove the tags as necessary, and reinstall the tags when complete

o Obtain permission of Clearance Holder A and the Control Room Shift Supervisor,
remove and cancel the entire clearance, and reissue a new clearance with
different boundaries

d. Obtain permission of Clearance Holder A and Clearance Holder B's supervisor,
remove and cancel the entire clearance, and reissue a new clearance with the
same boundaries when complete
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Question: 15
Given the following conditions:

Fuel is in the vessel.

RCS temperature is 120°F.

It is 10 days after the shutdown.

RCS Level is 8" below the vessel flange.
RHR cooling is lost.

Using the supplied references, which ONE (1) of the following identifies how much time
remains before boiling begins occurring in the RCS?

a. 15.5 minutes

b. 22 minutes

c. 29 minutes

d. 40.5 minutes
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Question: 16
Given the following conditions:

e While performing a surveillance on LT-460, 1&C personnel discovered at 1200 that the high
level trip setpoint for the channel was 87.5%, which is outside the calibration tolerance band.

e The I&C personnel adjusted the LT-460 high level trip setpoint back to 91.0% at 1215 and
completed the surveillance satisfactorily.

e They report the "as found" information to the Work Control SRO who determines that the
channel was inoperable in the "as found" condition.

e The Work Control SRO notifies the SSO at 1230 of the inoperability of the channel in the "as
found" condition.

Which ONE (1) of the following statements is correct concerning the operability of the channel in
accordance with Technical Specifications?

a. An operability determination is NOT required since the setpoint deviation was less than
5%.
b. An operability determination is NOT required since the channel is now operable.

c. The channel is NOT operable and the bistables associated with LT-460 must be placed
in a tripped condition no later than 1800.

d. The channel is NOT operable and he bistables associated with LT-460 must be placed in
a tripped condition no later than 1830.
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Senior Reactor Operator

Question: 17

Given the following conditions:

The unit has been shutdown for 30 days for refueling.
Refueling cavity level is (-)18" below the flange.

Initial water temperature is 106 °F.

RHR cooling is lost.

Using the supplied references, which ONE (1) of the following indicates approximately how
much time exists before Containment Closure is required?

a. 30 minutes
b. 35 minutes
C. 12.9 hours

d. 14.0 hours
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Senior Reactor Operator

Question: 18

Given the following conditions:

SG Tube Leakage in excess of Technical Specification limits was detected with the unit at power.
The leaking SG has been identified.

AOP-035, "SG Tube Leak," is being implemented.

The leaking SG has been isolated.

The RCS has been cooled down to 480 °F by core exit thermocouple readings.

The RCS has been depressurized to less than leaking SG pressure and stabilized.

All RCPs are running .

Pressurizer level is 85%.

Which ONE (1) of the following describes the actions the operators should take if the affected SG
level begins to decrease?

a. Increase charging flow AND turn on pressurizer heaters
b. ONLY turn on pressurizer heaters
c. ONLY depressurize using normal sprays

d. Increase charging flow AND depressurize using normal sprays
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Senior Reactor Operator

Question: 19
Given the following conditions:

The unit is operating at 40% power.

An instrument air header break has occurred.
Instrument air pressure at the receiver is 79 psig.
Charging Pump ‘A’ speed has increased to maximum.
HIC-121, Charging Flow, is fully open.

VCT level has decreased to 11”.

Which ONE (1) of the following actions should be directed to be taken?

a. Align the Charging Pump suction to the RWST and perform a plant shutdown per
GP-0086, “Normal Plant Shutdown From Power Operation to Hot Shutdown”

b. Align the Charging Pump suction to the RWST, trip the reactor, and go to PATH-1

C. Close HIC-121 and perform a plant shutdown per GP-006, “Normal Plant
Shutdown From Power Operation to Hot Shutdown”

d. Close HIC-121, trip the reactor, and go to PATH-1
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Senior Reactor Operator

Question: 20

Given the following conditions:

The unit is operating at 100% power.
e All plant systems are available.
Maintenance is being planned on the following system trains that will make them each
unavailable for between 42 and 48 hours:
— PZR PORYV 456
— MDAFW Pump 'A’
— SG'C'PORV
— RHRPump'A’

Using the supplied references, which ONE (1) of the following combinations are permitted to
be taken out at the same time based on these planned maintenance times?

a. e PZR PORV 456
e RHR Pump'A’

b. e PZR PORV 456
e MDAFW Pump A’

C. e RHR Pump'A'
e SG'C' PORV

d. e MDAFW Pump ‘A’
e SG'C'PORV



RNP NRC Written Examination
Senior Reactor Operator

Question: 21
Given the following conditions:

A reactor shutdown is in progress.

APP-005-B2, N-35 LOSS OF COMP VOLT, is received.
N-35 indicates 6.0x10E-10 amps.

N-36 indicates 7.0x10E-11 amps.

N-51 indicates 80 counts.

N-52 indicates 90 counts.

Which ONE (1) of the following describes the MINIMUM action(s) required to obtain Source
Range N-31 and N-32 indication?

a. Push ONLY the "Train A Source Range Logic Trip Defeat" button

b. Push ONLY the "Train A Permissive P-6 Defeat" button

c. Push BOTH the "Train A Source Range Logic Trip Defeat" AND the "Train B
Source Range Logic Trip Defeat" buttons

d. Push BOTH the "Train A Permissive P-6 Defeat" AND the "Train B Permissive P-
6 Defeat" buttons



RNP NRC Written Examination
Senior Reactor Operator

Question: 22
Given the following conditions:
The unit is operating at 100% power.

NO scheduled releases are in progress.
A small leak develops from the bottom of Waste Condensate Tank "A".

All ventilation systems are in a normal configuration.

An indication that would alert the operators of the accidental liquid release in progress is an
increase in the level of monitor ...

a. R-3, PASS Panel Area Monitor.

b. R-4, Charging Pump Room Area Monitor.

C. R-9, Letdown Line Area Monitor.

d. R-14C, Plant Effluent Noble Gas, Low Range Monitor.
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Senior Reactor Operator

Question: 23
Given the following conditions:
e The Control Room has filled with dense smoke from a fire on Unit 1.

e The reactor has been tripped manually by operators.
e The Control Room has been evacuated due to the dense smoke.

Which ONE (1) of the following identifies the procedure(s) that will be INITIALLY used to
stabilize the plant?

a. EOP Path-1 and EPP-004, Reactor Trip Reponse
b. DSP-002, Hot Shutdown Using the Dedicated/Alternate Shutdown System

C. AOP-004, Control Room Inaccessibility

d. GP-006, Normal Plant Shutdown from Power Operation to Hot Shutdown
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Senior Reactor Operator

Question: 24
Given the following conditions:

The unit is operating at 40% power.
OST-011, "Rod Cluster Control Exercise & Rod Position Indication Monthly Interval,” is
being performed.

e Annunciator APP-005-E2, ROD CONT SYSTEM URGENT FAILURE, alarms just as
Control Bank 'C' rods are being withdrawn.

Which ONE (1) of the following describes this condition and / or the actions that should be
taken?

a. e This is an expected alarm.
e Continue withdrawing Control Bank 'C' rods.

b. e This makes more than one rod inoperable.
Trip the reactor and go to PATH-1.

c. e Place the ROD BANK SELECTOR switch in Manual.
Restore Tavg to Tref by raising turbine load.

d. e Place the ROD BANK SELECTOR switch in Manual.
Restore Tavg to Tref by dilution.
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Senior Reactor Operator

Question: 25
Given the following conditions:

The unit was operating at 100% power.

A turbine runback is in progress.

Power is currently at 93% and lowering as the turbine runback occurs.
APP-005-D5, OTAT/OPAT TURBINE RUNBACK ROD STOP, is illuminated.
APP-004-E3, OVERTEMP AT TRIP, is illuminated.

All loop AT'’s indicate less than the OTAT and OPAT setpoints.

All OTAT and OPAT bistables are extinguished.

Which ONE (1) of the following describes the actions to be taken?

a. Verify the turbine runback stops when power lowers to 90%
b. Verify the turbine runback stops when power lowers to 70%
C. Place the turbine in MANUAL due to a runback circuitry failure

d. Trip the reactor and go to PATH-1
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Senior Reactor Operator

Question: 26
Given the following conditions:

e A valid alarm has been acknowledged for R-1, Control Room Area Monitor.

e The CRSS has entered AOP-005, Radiation Monitoring System.

e Step 3 of Attachment 1 has the operator stop the HVS-1 Auxiliary Building Supply Fan
by opening the supply breaker on MCC-5.

Which ONE (1) of the following is the basis for this step?

a. Ensures that any air-flow will be from the Control Room to the Auxiliary Building

b. Ensures that the air-borne contaminants in the Control Room will be exhausted to
the Auxiliary Building for cleanup

c. Ensures that personnel in the Auxiliary Building will NOT be exposed to high
airborne activity for a prolonged period

d. Ensures that personnel in the Control Room will NOT be exposed to high radiation
condition for a prolonged period of time
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Senior Reactor Operator

Question: 27
Given the following conditions:

A large break (DBA) LOCA has occurred.

EPP-15, Loss of Emergency Coolant Recirculation, is being implemented.
One S| Pump and one RHR pump are running.

Time after trip and Sl is 20 minutes. '

S| CANNOT be terminated due to insufficient subcooling.

Using the supplied references, which ONE (1) of the following states the MINIMUM Sl flow
for these conditions?
a. One RHR pump injecting, with flow manually throttied to approximately 260 gpm
b. One RHR pump injecting, with flow manually throttled to approximately 130 gpm
C. One S| pump injecting, with flow manually throttled to approximately 260 gpm

d. One S| pump injecting, with flow manually throttled to approximately 130 gpm
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Senior Reactor Operator

Question: 28

Given the following conditions:

e The unitis operating at 24% power during a plant startup.

e Rods are being withdrawn to raise RCS temperature.

e When the IN-HOLD-OUT lever is released, rods continue to step outward.
Which ONE (1) of the following actions should be taken?

a. Place the ROD BANK SELECTOR switch in Automatic and verify rod motion
stops

b. Place the ROD BANK SELECTOR switch in Manual and verify rod motion stops

C. Manually trip the reactor in anticipation of an Intermediate Range High Flux Trip
and go to PATH-1

d. Manually trip the reactor in anticipation of a Power Range High Flux (Low
Setpoint) Trip and go to PATH-1



RNP NRC Written Examination
Senior Reactor Operator

Question: 29
A Containment Purge is in progress.
Which ONE (1) of the following will automatically terminate the purge on a high radiation
signal?
a. R-2, Containment Area
b. R-11, Containment Air and Plant Vent Particulate
C. R-14A, Plant Effluent Particulate

d. R-16, Containment HVH Cooling Water Radioactive Liquid
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Question: 30
Given the following conditions:

Reactor power is 35%.

All control systems are in automatic.

Pressurizer level transmitter LT-459 is selected for control.

A small leak develops across the differential pressure bellows for LT-4589, resulting in
pressure equalizing across the bellows.

Assuming NO operator actions, which ONE (1) of the following describes the instrumentation
and plant response to this leak?

L1-459 - LI-460
PZR LVL PZR LVL
a. Increases Increases
b. Increases Decreases
C. Decreases Increases

d. Decreases Decreases
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Question: 31
Given the following conditions:

e The plant is being shutdown because of high vibrations on Condensate Pump "A".

e The plant is currently at 656% power.

e Two Main Feedwater Pumps, two Condensate Pumps and a Heater Drain Tank Pump are in
service.

e Condensate Pump "A" trips.

Which ONE (1) of the following actions should be taken?

a. Attempt to stabilize the plant at the current power level

b. Attempt to lower turbine load at a rate between 1% minute and 5% per minute and
stablize the plant at or below 60% power

C. Attempt to lower turbine load at a rate between 1% minute and 5% per minute and
stablize the plant at or below 50% power

d. Trip the reactor and go to PATH-1



Question: 32
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Given the following excerpt from OP-922, "Post Accident Containment, Hydrogen
Reduction/Venting System", and the following conditions:

e A design basis LOCA occurred 90 days ago.
» Hydrogen Concentration (Hydrogen Monitor Reading) is 2.5%.
e The H, Recombiner System is unavailable for Containment Hydrogen Reduction.

From OP-922:

"5.2.8 Determine the following data:

1.

H, generation rate from Curve Book, Curve 7.16, Total Hydrogen
Generation Rate From All Sources.

- Time following DBA Days
- H, Generation Rate SCFM (Curve 7.16)

H, Concentration from Containment Hydrogen Monitor located in
the Control Room or from analysis of Containment samples:

- H, Concentration %

5.2.9 Calculate the required exhaust flow:

1.

Qe =2400G
C
- Qe is exhaust flow in SCFM
- G is H, Generation rate
- C is H; Concentration

Required exhaust flow SCFM

NOTE: The Containment Air Exhaust Line (PACV “B”) should be used in
preference to the Pressure Relief Line (PACV “A”).

Using the supplied references, in order to provide required exhaust flow through preferred
exhaust path (Containment Air Exhaust), Containment pressure should be raised to

approximately ...
a. 0.9 psig.
b. 1.1 psig.
C. 3.7 psig.
d. 4.6 psig.
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Question: 33
Which ONE (1) of the following Fire Brigade qualified personnel would normally serve as the
Fire Brigade Team Leader in the event of a fire in the Auxiliary Building of Unit 27

a. Fire Protection Auxiliary Operator

b. WCC Senior Reactor Operator

C. Unit 1 Superintendent Shift Operations

d. Environmental & Radiation Control Supervisor
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Question: 34
Given the following conditions:

The uréirtéis operating at 100% power.

APP-09T-F7, INST AIR HDR LO PRESS, has illuminated.

AOP-017, "Loss of Instrument Air", is being implemented.

Instrument air pressure currently reads 79 psig and slowly decreasing.
The Station Air Compressor is running.

SA to [A cross connect ...

a. valve, SA-5 will automatically OPEN to pass SA through the |A aftercoolers and
separators to remove contaminants prior to passing into the IA header.

b. bypass filter isolation valves, SA-220 & SA-221, will automatically OPEN to pass
SA through a filter to remove contaminants prior to passing into the |A header.

C. valve, SA-5 will be manually OPENED to pass SA through the IA aftercoolers and
separators to remove contaminants prior to passing into the IA header.

d. bypass filter isolation valves, SA-220 & SA-221, will be manually OPENED to
pass SA through a filter to remove contaminants prior to passing into the IA
header.
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Question: 35

Given the following conditions:

e The unit was operating at 100% with bank D rods at 218 steps when a failure of 'B'
inverter occurred.

e NO reactor trip occurred.

e Rods CANNOT be withdrawn.

Which ONE (1) of the following is preventing rod motion?

a. Power range flux rod stop
b. Intermediate range flux rod stop
C. Overtemperature AT rod stop

d. Overpower AT rod stop
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Question: 36

Given the foliowing conditions:

A reactor trip and safety injection have occurred due to a SGTR.

A transition was made from PATH-1 to PATH-2.

During the performance of PATH-2, an improper communication results in the CRSS
incorrectly transitioning to EPP-17, "SGTR With Loss of Reactor Coolant: Subcooled

Recovery."
The first four (4) steps of EPP-17 either verify actions previously completed in PATH-1 or
check plant indications only (NO ACTIONS ARE ACTUALLY PERFORMED).

After completion of the first four (4) steps of EPP-17, the CRSS recognizes that the
wrong procedure is being implemented.

Which ONE (1) of the following describes the actions that the CRSS should take to most
quickly mitigate the consequences of the SGTR WITHOUT violating any procedures?

a. Continue on in EPP-17, transitioning to PATH-2, Entry Point J, when directed
b. Transition back to PATH-1, Entry Point A

C. Transition back to PATH-2, Entry Point J

d. Transition back to the point in PATH-2 where the incorrect transition was made



RNP NRC Written Examination
Senior Reactor Operator

Question: 37

Given the following plant conditions:

e During a plant transient, Control Bank ‘D' rods are moved inward.
e After the plant stabilizes, the Reactor Operator recognizes that two (2) Control Bank 'D'
rods are misaligned by greater than allowed by Technical Specification limits.

Which ONE (1) of the following actions are to be taken?

a. e Verify Shutdown Margin within 1 hour, and
e Realign the misaligned rods or be in Mode 3 within 2 hours

b. e Verify Shutdown Margin within 1 hour, and
Realign the misaligned rods or reduce power to < 70% within 2 hours

o e Verify Shutdown Margin within 1 hour, and
e Shutdown to Mode 3 within 6 hours

d. e Trip the reactor, and
Go to PATH-1



RNP NRC Written Examination
Senior Reactor Operator

Question: 38

Using the supplied references, which ONE (1) of the following conditions would require a
One-Hour Notification in accordance with AP-030, "NRC Reporting Requirements"?

a. A manual reactor trip is actuated from 20% power due to a break in the Main
Turbine Electro Hydraulic Control system piping

b. An automatic safety injection is actuated at 100% power due to an I&C Technician
lifting an incorrect lead

C. You receive a report that a previously reported employee’s positive FFD test was
erroneous and is due to an administrative error at the laboratory

d. While on your tour, you note that the WCC SRO’s speech is slurred and you smell
alcohol on his breath
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Question: 39

Given the following conditions:

The RCS is at 190°F during a plant cooldown.

A break in the CCW system has resulted in all CCW pumps being tripped.

All RCPs have been secured.

Charging Pump ‘B’ is running, with Charging Pump ‘A’ secured.

Charging Pump ‘C’ is under clearance.

AOP-014, Attachment 1, “Emergency Cooling to Charging Pump,” has just been started.

Which ONE (1) of the following describes how the Charging Pumps should be configured
until emergency cooling is available?

a. All Charging Pumps should be stopped

b. Charging Pumps ‘A’ and ‘B’ should be alternately operated at minimum speed
every 15 minutes

C. Charging Pump ‘B’ should be operated at minimum speed

d. Charging Pump ‘B’ should be operated at maximum speed
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Question: 40

Given the following conditions:

A reactor trip has occurred.

A transition has been made from PATH-1 to EPP-4, "Post Trip Response.”
APP-004-B2, PZR LO PRESS TRIP, is flashing.

RCS pressure is 1825 psig and decreasing at 10 psig per minute.
Pressurizer level is 13% and decreasing at 2% per minute.

Containment pressure is 3.1 psig and increasing at 0.2 psig per minute.
RCS Temperature is 553 °F and lowering slowly.

All Charging Pumps are running at maximum speed.

Based on the procedures in effect, which ONE (1) of the following describes the instructions
the CRSS should give to the Reactor Operator?

a. Start BOTH Safety Injection Pumps

b. Initiate Containment Spray

C. Initiate Safety Injection

d. Stabilize RCS temperature

<
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Question: 41
Given the following conditions:

Power has been lost to Containment Pressure channel 854.

Containment Pressure transmitter PT-850 has failed low.
NO actions in OWP-032, “Containment Pressure,” have been performed.

A large break LOCA occurs and actual Containment Pressure reaches 21 psig.

e

273 213
Hi-Hi Hi-Hi

Which ONE (1) of the following describes the response of the Containment Spray system?

a. NEITHER train of Containment Spray will automatically actuate
b. ONLY Train 'A' of Containment Spray will automatically actuate
c. ONLY Train 'B' of Containment Spray will automatically actuate

d. BOTH trains of Containment Spray will automatically actuate
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Question: 42
Given the following conditions:

The unit is operating at 100% power.

Normal letdown is in service.

Pressurizer level control is in automatic

Leakage passed the hydrogen pressure regulator to the VCT causes pressure in VCT to

increase.

Which ONE (1) of the following describes the effect of this on RCP seal flow?

No. 1 SEAL No. 2 SEAL
LEAKOFF LEAKOFF
FLOW FLOW
a. Increases Increases
b. Decreases Decreases
c. Decreases Increases
d. Increases Decreases




Question: 43

Given the following conditions:

A reactor trip occurred from 20% power.
e Coincident with the reactor trip, 480V Bus E-1 deenergized and was subsequently

e Twenty (20) seconds following the trip, SG levels are:

energized by the EDG.
SG LEVEL
A 12%
‘B’ 28%
‘C’ 26%
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Which ONE (1) of the following describes the expected condition of the Auxiliary Feed Water
pumps 20 seconds following the trip?

MDAFW MDAFW SDAFW

PUMP ‘A’ PUMP 'B' PUMP

Running Running Off
Off Running Running
Off Running Off
Off Off Running
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Question: 44

Given the following conditions:

The plant is operating at 50% power.

All control systems are operating in automatic.

The First Stage Pressure Channel Selector switch is aligned to the PT-447 position.
First Stage Pressure Transmitter PT-446 fails low.

Which ONE (1) of the following plant reponses is expected?

a. Feedwater Regulating Valves throttle closed
b. Control Rods step inward
C. Automatic rod control is blocked

d. Steam Dumps have a demand signal
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Question: 45

Given the following conditions:

e Due to low heat loads and extremely cold outside temperatures, Spent Fuel Pool (SFP)
water temperature is 65°F.

e CC-775, CC FROM SPENT FUEL PIT HX BUTTERFLY Valve, has been throttled to the
maximum allowed closed position.

Which ONE (1) of the following actions should be taken to raise Spent Fue! Pool water
temperature?

a. Place the SFP on recirc to the RWST

b. Throttle the discharge valve of the in-service SFP Cooling pump

C. Shutdown the in-service SFP Cooling pump

d. Start an additional SFP Cooling pump
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Question: 46
Given the following conditions:

The plant is operating at 68% power.

Power Range channel N-43 is out of service for repairs.

N-43 has been removed from service in accordance with the OWP.

While working on N-43, the technician causes the Control Power fuses to blow.

Which ONE (1) of the following describes the effect of this on the plant?

a. NO effect since the OWP places the DROPPED ROD MODE switch in the
"Bypass" position

b. NO effect since the Dropped Rod Runback requires two-of-four (2/4) coincidence
to actuate

C. The turbine will runback for 9 seconds at 200% per minute

d. The turbine will runback at a cyclic rate of 200% per minute
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Question: 47

Given the following conditions:

e A LOCA has occurred inside containment.
Due to electrical problems an entry was made to EPP-15, "Loss of Emergency Coolant
Recirculation."

e One (1) Containment Spray pump was operating upon exiting EPP-15, with containment
pressure at 16 psig.

e Subsequently, an entry was made to FRP-J.1, "Response to High Containment
Pressure,” due to containment pressure being at 14 psig and lowering slowly.

Which ONE (1) of the following describes the actions that are to be taken regarding the

Containment Spray system?
a. Return to EPP-15 to determine Containment Spray system requirements
b. Stop the running Containment Spray pump

C. Maintain the current Containment Spray system configuration

d. Start the second Containment Spray pump
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Question: 48
Given the following conditions:

A recovery from a small break LOCA is in progress.

NO RCPs are running.

EPP-008, "Post-LOCA Cooldown and Depressurization," is being implemented.
Depressurization of the RCS has commenced.

Pressurizer level has just risen rapidly from off-scale low to 50%.

The depressurization of the RCS has ...

a. increased RHR and S flow, which is rapidly refilling the pressurizer.

b. caused voiding to occur in the reactor vessel head, which is rapidly refilling the
pressurizer.

C. increased auxiliary spray flow, which is rapidly refilling the pressurizer.

d. caused voiding in the pressurizer level reference leg, which is providing an
indication of rapidly increasing pressurizer level.



Question: 49

Given the following conditions:

e The unit is operating at 100% power.
e Rod Control is in Manual.
e A safety valve fails open on SG 'B".
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Which ONE (1) of the following describes the INITIAL effect on indicated power and RCS

Tavg?
INDICATED NIS RCS T-AVG
POWER
a. Increases Remains Relatively
Constant
b. Increases Decreases
c. Remains Relatively | Remains Relatively
Constant Constant
d. Remains Relatively Decreases

Constant
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Question: 50 &
Given the following conditions:
e The unit is operating at 85% power.

e Control Rod Bank 'D' Demand is at 195 steps.
e IRPI indication for Bank D Control Rods are as follows:

ROD POSITION

D-8 123"
M-8 121"
H-4 120"
H-8 110"
H-12 122"

Design power peaking and Shutdown Margin Limits ...

a. are met under these conditions.
b. will be met if Control Rod H-8 is withdrawn to 115"
C. will be met if power is reduced below 80%.

d. will be met if Control Rod D-8 is inserted to 120"
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Question: 51
Given the following conditions:

e A reactor trip and safety injection have occurred.
Due to multiple failures, an entry has been made to EPP-16, "Uncontrolled
Depressurization of All Steam Generators."

e Containment pressure is 8 psig.

e The RCS cooldown rate is 130 °F/hour.

e SG levels are:

SG LEVEL
A 1%
‘B 3%
‘C 14%

Which ONE (1) of the following actions should be taken?

a. Secure all AFW to ‘A’ and 'B' SGs, while feeding 'C' SG at a rate between 80 gpm
and 90 gpm using a MDAFW pump

b. Secure all AFW to ‘A’ and 'B' SGs, while feeding 'C' SG at a rate between 80 gpm
and 90 gpm using the SDAFW pump

C. Feed 'A' and 'B' SGs at a rate between 80 gpm and 90 gpm, while feeding 'C' SG
only as needed to maintain the RCS cooldown rate below 100 °F/hour

d. Feed all SGs at a rate between 80 gpm and 90 gpm
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Question: 52
Given the following conditions:

The unit is operating at 100% power.

Testing is being performed on Reactor Trip Breaker ‘B’ and it is currently open.
A loss of the ‘A’ 125 VDC Distribution Panel occurs.

Reactor Trip Breaker ‘A’ fails to open.

Which ONE (1) of the following describes the expected response of the plant due to this
sequence of events, assuming NO operator action?

a. NO reactor trip occurs
b. Reactor Trip Bypass Breaker ‘B’ opens on an Undervoltage trip ONLY, resulting in
a reactor trip

c. Reactor Trip Bypass Breaker ‘B’ opens on a Shunt trip ONLY, resulting in a
reactor trip

d. Reactor Trip Bypass Breaker ‘B’ opens on BOTH an Undervoltage trip and a
Shunt trip, resulting in a reactor trip
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Question: 53
Given the following conditions:

e The unit is in Hot Standby.
e A change in boron concentration from 500 ppm to 470 ppm is required.

Using the supplied references, which ONE (1) of the following identifies approximately how many
gallons of primary water must be added to make this change?

a. 70 gallons
b. 90 gallons
C. 3000 gallons
d. 4500 gallons



Question: 54

Given the following conditions:

e Unit 2 is being ramped to 100% following a refueling outage.

e The following Plant Parameters are noted:

PARAMETER

Loop ‘A’ Tavg

Loop ‘B’ Tavg

Loop ‘C’ Tavg

NI-41

Ni-42

Ni-43

NI-44

Loop ‘A’ AT

Loop ‘B’ AT

Loop ‘C’ AT

Loop ‘A’ Steam Flow
Loop ‘B’ Steam Flow
Loop ‘C' Steam Flow
Loop ‘A’ Feed Flow
Loop ‘B’ Feed Flow
Loop ‘C’ Feed Flow
1% Stage Press (446)
1% Stage Press (447)
Generator Output

VALUE

576°F

575°F

576°F

100.0%

99.0%

99.0%

100.0%

58.2°F

57.8°F

58.2°F

3.40 x 10° Ibm/hr
3.40 x 10° Ibm/hr
3.45 x 10° Ibm/hr
3.40 x 10° Ibm/hr
3.40 x 10° lom/hr
3.50 x 10° Ibm/hr
545 psig

546 psig

730 Mwe

Using the supplied references, reactor power s ...
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a. 99.5%. The power ramp may continue until the plant is at 100%.

b. 99.5%. Power should be held constant to perform a calorimetric.

C. greater than 100%. Power should be held constant to perform a calorimetric.

d. greater than 100%. Power should be immediately lowered.
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Question: 55

Given the following conditions:

e A Temporary Change (TC) to Revision 44 of OP-305, Boron Recycle Process, was
issued on March 1, 2001.

e Revision 45 of OP-305 was issued on March 6, 2001.

e The Temporary Change was NOT incorporated into Revision 45, but was cancelled and
subsequently reissued (using a new TC number) with the issuance of Revision 45.

The Temporary Change now expires on ...

a. March 15, 2001.
b. March 20, 2001.
c. March 22, 2001.
d. March 27, 2001.
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Question: 56

Given the following conditions:

GP-003, "Normal Plant Startup from Hot Shutdown to Critical," is being performed.
The reactor is NOT critical.

Two (2) doublings have been performed.

The ECP extrapolated from the 1/M plot is 44 steps on CBD.

The minimum calculated critical position for the startup is 62 steps on CBD and the
maximum calculated critical position is 174 steps on CBD.

Which ONE (1) of the following choices describes the correct actions to be taken?

a. Add 250 gallons of boric acid to the RCS
b. Insert all Control Banks and Shutdown Bank B rods
c. Continue the reactor startup and perform an additional doubling

d. Perform a normal reactor shutdown per GP-006, “Normal Plant Shutdown From
Power Operation to Hot Shutdown”
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Question: 57

Given the following conditions:

e FRP-P.1,"Response to Pressurized Thermal Shock," is being performed.
e RCS temperature has been stable at 260 °F for the past 30 minutes.
e RCS pressure is 450 psig.

Which ONE (1) of the following describes an action that would be permissible during the
next 30 minutes?

a. Increase SG level by adjusting the AFW flow controllers
b. Increase letdown by opening an additional orifice
c. Increase subcooling margin by adjusting the Steam Dump controller

d. Increase subcooling margin by energizing pressurizer heaters



RNP NRC Written Examination
Senior Reactor Operator

Question: 58

Given the following conditions:

Following a loss of all AC, EPP-1, "Loss of All AC Power," is being performed.

Attachment 5, "Removing Control Power From Safeguard Equipment,” has been completed.
The SGs are being depressurized which results in a Safety Injection signal being actuated.
The Safety Injection signal is reset after being actuated.

During the SG depressurization, the Dedicated Shutdown Diesel Generator is started.
Several minutes later, Emergency Diesel Generator 'A' is started.

SW Pump ‘A’ automatically starts.

SG pressures are stabilized by local operator action.

Plant conditions are now:

EDG 'A' is running.

SW Pump 'A' is running.

NO other pumps are running.

All S! valves are aligned in their pre-trip position.
RCS pressure is 1400 psig.

RCS temperature is 492 °F.

RCS subcooling is 96 °F.

Pressurizer level is 6%.

Which ONE (1) of the following identifies the procedure to be used for recovery from this
condition?

a. EPP-2, "Loss Of All AC Power Recovery Without SI Required”

b. EPP-3, "Loss Of All AC Power Recovery With SI Required” 7

C. EPP-22, "Energizing Plant Equipment Using Dedicated Shutdown Diesel Generator"
d. EPP-25, "Energizing Supplemental Plant Equipment Using the DSDG"
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Question: 59

Given the following conditions:

The unit is in Mode 3.

RCS temperature is at no-load Tavg.

RCS pressure is 2235 psig.

RCS gross activity is < 100/E-Bar uCi/gm.

Dose Equivalent lodine I-131 is 200 uCi/gm.

These conditions have existed for the past 48 hours.

Using the supplied references, which ONE (1) of the following describes the requirements
for these conditions?
a. Power may be increased, but CANNOT exceed 44%

b. No-load conditions may be maintained indefinitely, but the unit CANNOT be
started up

c. RCS temperature must be reduced to < 500 °F within 6 hours

d. Mode 4 conditions must be established within 6 hours
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Question: 60

Given the following conditions:

e A SGTR has occurred.

e Following the performance of PATH-1 and PATH-2, a transition has been made to EPP-
17, "SGTR with Loss of Reactor Coolant: Subcooled Recovery.”

e Containment pressure is 0.2 psig.

Using the supplied references, which ONE (1) of the following describes conditions requiring
a transition from EPP-17 to EPP-18, "SGTR with Loss of Reactor Coolant: Saturated
Recovery"?

a. e RWST level at 63%
e Containment water level at 6"

b. e RWST level at 46%
e Containment water level at 124"

c. e Ruptured SG level at 76%
e RCS Subcooling at 58 °F

d. e Ruptured SG level at 63%
e RCS Subcooling at 41 °F
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Question: 61
Given the following conditions:

e A licensed operator who has an inactive license has been performing administrative
duties in the Training Section for twelve (12) months.

e Heis returning to Operations and is to be placed back on shift.

e All licensed operator continuing training and fire brigade qualifications are current.

Which ONE (1) of the following are the additional MINIMUM requirements for returning his
license to an active status?

a. Complete FOUR normal shifts, including shift turnovers IAW plant procedures,
before and after each watch, and review all the procedure changes for the past
three (3) months

b. Complete FOUR normal shifts, including shift turnovers AW plant procedures,
before and after each watch, and conduct a complete plant tour

c. Complete FIVE normal shifts, including shift turnovers IAW plant procedures,
before and after each watch, and review all the procedure changes for the past
three (3) months

d. Complete FIVE normal shifts, including shift turnovers IAW plant procedures,
before and after each watch, and conduct a complete plant tour
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Question: 62
Given the following conditions:

The unit is operating at 100% power.
RCS Tavg is 575.4°F.

PZR level is 53%

VCT level is 23" and stable.
Letdown flow is 45 gpm (F1-150).
RCP seal injection flows are:

RCP SEAL INJ

‘A 8.3 gpm
‘B’ 7.9 gpm
o 7.8gpm

Which ONE (1) of the following would be the expected flow indication on FI-122A, Charging
Header Flow, assuming NO RCS leakage?

a. 21 gpm
b. 30 gpm
c. 36 gpm

d. 54 gpm
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Question: 63
The following personnel are entering the RCA to perform plant related activities:
1. Two operators doing a valve lineup in the RCA expect to receive a dose of about 125 mrem each.
2. Operators doing routine radwaste processing.
3. Electrical maintenance workers cleaning and inspecting an MCC breaker in the RCA.
Which ONE (1) of the following identifies ALL of the above activities which can be performed using a
General RWP in accordance with HPP-006, "Radiation Work Permits"?
a. 1and 2 ONLY
b. 1and 3 ONLY
c. 2 and 3 ONLY

d. 1,2,and 3
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Question: 64
Given the following conditions:

The unit was operating at 100% power.

All IRPI indication fails to zero with NO rod bottom bistable lights.
A Turbine Runback to 70% has occurred.

APP-005-A3, PR DROP ROD ROD STOP, is illuminated.

Which ONE (1) of the following procedures should be used to mitigate this plant transient?

a. AOP-001, Malfunction of Reactor Control System
b. AOP-015, Secondary Load Rejection or Turbine Runback
C. AOP-024, Loss of Instrument Buses

d. AOP-025, RTGB Instrument Failures



RNP NRC Written Examination
Senior Reactor Operator

Question: 65
Given the following conditions:

e A line break caused the Fire Header pressure to drop.
e Fire Header pressure eventually stabilized at 83 psig.

Which ONE (1) of the following expected fire system responses would have resulted in this
condition?

a. The Electric Fire Pump automatically started, then the Diesel Fire Pump
automatically started.

b. The Electric Fire Pump automatically started and the Diesel Fire Pump remained
in standby.

C. The Diesel Fire Pump automatically started, then the Electric Fire Pump
automatically started.

d. The Diesel Fire Pump automatically started and the Electric Fire Pump remained
in standby.
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Question: 66
Given the following conditions:

e Emergency Diesel Generator ‘A" is in the process of being started on Unit 2 to parallel it
to the E-1 Bus.

e A "Remote Manual Slow Speed Start" is being performed in accordance with OP-604,
"Diesel Generators A and B."

Which ONE (1) of the following describes the operation of the diesel generator voltage
control during this evolution?

a. The Voltage Regulator will automatically control voltage between 470 VAC and
490 VAC during the entire start after the field is automatically flashed at 200 RPM.

b. The Voltage Regulator must be manually shutdown after the field is automatically
flashed at 200 RPM, and will be automatically reinstated when engine speed is
above 900 RPM to control voltage between 470 VAC and 490 VAC.

C. The Voltage Regulator will be automatically shutdown 5 seconds after the field is
flashed at 200 RPM if engine speed does NOT reach 800 RPM, and must be
manually reinstated when engine speed is above 900 RPM to control voltage
between 470 VAC and 490 VAC.

d. The Voltage Regulator must be manually shutdown after the field is automatically
flashed at 200 RPM, and must be manually reinstated when engine speed is
above 900 RPM to control voltage between 470 VAC and 490 VAC.
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Question: 67

Given the following conditions:

e The unit is in Hot Standby.

e All systems are operating normally.

e SG"A"PORYV is closed.

e SG "A" PORV automatic potentiometer is adjusted from "3.10" to "1.50".

Which ONE (1) of the following describes the effect adjusting the potentiometer will have on the
PORV?

SETPOINT PORV
a. Increases Opens
b. Decreases Opens
c. Increases Remains
Closed
d. Decreases Remains
Closed
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Question: 68
Given the following conditions:

A small break LOCA has occurred.

Entry has been made into FRP-C.1, "Response to Inadequate Core Cooling."
CETs are all indicating between 740 °F and 760 °F and rising slowly.

RCS pressure has stabilized at 1605 psig.

PZR level is off-scale low.

RVLIS Full Range is indicating 39% and lowering slowly.

Charging flow is NOT available.

SG pressures are all between 360 psig and 400 psig.

Which ONE (1) of the following actions should be taken?

a. Dump steam to cooldown and depressurize the RCS to provide Safety Injection
flow

b. Open the RCS Vent System valves to depressurize the RCS to provide Safety
Injection flow

c. Start an RCP immediately to provide forced cooling flow

d. Open the PZR PORVs to depressurize the RCS to provide Safety Injection flow
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Question: 69
Given the following conditions:

e The unitis at operating at 35% power in preparation for increasing power to 100%.
e Circulating Water Pump 'A' is under clearance for maintenance.
e A fault occurs on 4KV Bus #4 and all loads are lost.

Which ONE (1) of the following describes the effect on the turbine to the above conditions?

a. The turbine will NOT automatically trip, but must be manually tripped when
condenser back pressure increases to 5.5" HgA

b. The turbine will automatically trip due to all 3 Circulating Water Pump breakers
being open

c. The turbine will automatically trip when condenser back pressure increases to
10" HgA unless load is lowered to within the capacity of the one remaining

Circulating Water Pump

d. The turbine will NOT automatically trip due to load already being within the capacity
of the one remaining Circulating Water Pump
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Question: 70
Given the following conditions:

e The unit is operating at 2% power.
e The following RCP indications are observed:

INDICATION RCP ‘A’ RCP ‘B’ RCP ‘C’
Motor Bearing  210°F and T slowly ~ 180°F and stable 195°F and T slowly
Temperatures
#1 Seal Leakoff ~ 150°F and stable 150°F and stable 165°F and T slowly
Temperatures
#1 Seal Leakoff 5.8 gpm and stable 4.2 gpm and stable 3.8 gpm and stable
Flow
Thermal Barrier 10" and stable 10" and stable 8" and stable
AP
Frame Vibraton 3.6 milsandT at 2.8 mils and stable 4 milsand T at
0.1 mil per hr 0.05 mil per hr

Shaft Vibration 12 mils and stable 7 mils and stable 95misand T at
0.6 mils per hour

Which ONE (1) of the following describes the actions required for this condition?

a. Stop 'A' RCP and enter Technical Specification 3.4.4, RCS Loops - Modes 1 & 2

b. Trip the reactor, stop 'A' RCP, and go to PATH-1
C. Stop 'C' RCP and enter Technical Specification 3.4.4,RCS Loops - Modes 1 & 2

d. Trip the reactor, stop 'C' RCP, and go to PATH-1
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Question: 71

Which ONE (1) of the following requires entry into DSP-001, "Alternate Shutdown
Diagnostic"?

a. A fire in the Main Turbine that has the potential to destroy the generator when the
reactor is above 10% power

b. A fire in the Containment Vessel that has the potential to destroy the pressurizer
heater power cables when in hot standby

c. A fire in the Control Room that has the potential to destroy RHR pump control
cables when refueling

d. A fire in the Auxiliary Building that has the potential to destroy the running
Charging Pump when in cold shutdown
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Question: 72

CC-707, Component Cooling Water Surge Tank relief valve, is sized to accommodate the ...

a. maximum CCW insurge to the tank resulting from a loss of the Residual Heat Removal
system.

b. maximum flowrate associated with a rupture of a Reactor Coolant Pump Thermal Barrier
Heat Exchanger. ‘

C. maximum CCW insurge to the tank resuiting from a loss of the Service Water
system.

d. maximum flowrate associated with a rupture of a Residual Heat Removal pump cooler
during the recirculation phase of an accident.
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Question: 73
Which ONE (1) following procedures is used to provide instructions in the event of a cask
drop when loaded with spent fuel in Dry Shielded Canister (DSC)?

a. AOP-005, Radiation Monitoring System

b. AOP-008, Accidental Release of Liquid Waste

c. AOP-013, Fuel Handling Accident

d. AOP-028, ISFSI Abnormal Events
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Question: 74

Given the following conditions:

The unit is in Mode 2.

PZR level transmitter LT-460 failed low and was removed from service.

The PZR high-high level and low level bistables associated with LT-460 were placed in
the TRIPPED condition.

PZR level channel selector switch LM-459 was selected to "461 REPL 460"

Which ONE (1) of the following describes the function provided by PZR level transmitter LT-
461 under these conditions?

a. Energizes the backup heaters on a high level deviation

b. Decreases charging pump speed on an increasing level

c. Deenergizes the proportional and backup heaters on a low level

d. Trips the reactor on a high-high level
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Question: 75
Given the following conditions:

e Reactor power was initially 100%.
e All CCW flow has been lost to the RCPs and a reactor trip has been initiated.

Which ONE (1) of the following nuclear instrument indications would warrant entry into
FRP-S.1, "Response To Nuclear Power Generation/ATWS"?
a. BOTH source range channels are energized and intermediate range startup rate
is +0.1 dpm
b. Power range indicates 3%
c. Source range startup rate is +0.3 dpm

d. NEITHER source range channel is energized and intermediate startup rate
is -0.1 dpm
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Question: 76

Given the following conditions:

A reactor trip and safety injection have occurred due to a large break LOCA.

e A transition has been made from PATH-1 to EPP-15, "Loss of Emergency Coolant
Recirculation.”

e The minimum required Safety Injection flow has been established in accordance with
EPP-15.

e RVLIS is now indicating 78% Full Range and increasing slowly.

e Core Exit Thermocouples (CETs) are now indicating 568 °F and decreasing slowly.

Which ONE (1) of the following actions should be taken regarding Safety Injection flow?

a. Maintain flow at its current value
b. Decrease flow until either RVLIS stops increasing OR CETs stop decreasing
c. Increase flow to increase RVLIS level to > 90% Full Range

d. Increase flow to decrease CETs to < 547 °F
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Question: 77

Given the following conditions:

e The unit is operating at 60% power.
e Chemistry reports that SG 'A’ has exceeded Secondary Action Level (SAL) -2 limits for
pH and Conductivity.

Which ONE (1) of the describes the actions that must be taken in response to exceeding the
SAL-2 limits?
a. Return the parameters to within SAL-1 limits within 100 hours of initiating SAL-2
OR initiate a power reduction to less than 30%

b. Take immediate actions to reduce power to approximately 30% within 8 hours

c. Return the parameters to within its normal vaiue within 100 hours of initiating SAL-
2 OR commence a shutdown and cooldown to less than 250 °F

d. Take immediate actions to shutdown and cooldown to less than 250 °F as rapidly
as plant constraints permit



RNP NRC Written Examination
Senior Reactor Operator

Question: 78

Given the following plant conditions:

e The unit is operating at 100% power.

e A plant transient occurs.

e Pressurizer pressure stabilizes at 1950 psig.

Technical Specification 3.4.1, “RCS Pressure, Temperature, and Flow Departure from

Nucleate Boiling (DNB) Limits,” must be entered and pressurizer pressure must be restored
above 2205 psig within 2 hours if the transient lowers power to ...

a. 73% over a 5 minute period.
b. 88% over a 5 second period.
C. 90% over a 3 minute period.

d. 77% over a 3 second period.
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Question: 79

Given the following conditions:

A seismic event has occurred.

A reactor trip and safety injection have occurred following a SGTR.

A transition is being made from PATH-1 to PATH-2 and the CRSS is conducting a shift
brief.

The following have occurred as a result of the seismic event:

— A service water header break has occurred.

— Al instrument air compressors have tripped.

— A fire header break has occurred inside containment.

Which ONE (1) of the following procedures should the CRSS direct an extra operator to
perform while PATH-2 is being performed?

a. AOP-017, "Loss of Instrument Air”
b. AOP-021, “Seismic Disturbances”
c. AOP-022, “Loss of Service Water”

d. AOP-032, "Response to Flooding from the Fire Protection System”
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Question: 80
Given the following conditions:

A Component Cooling Water train was declared inoperable on March 1st, at 0530.

At 0330 on March 4th, a Technical Specifications required shutdown was commenced.
it is currently 0400 on March 4th. '

The unit is currently at 62% power.

System Engineering has just notified the Control Room that a generic issue requires
declaring ALL AFW pumps inoperable.

They estimate that it will be approximately 12 hours before any AFW pump will be
capable of being declared operable.

In accordance with Technical Specifications, which ONE (1) of the following describes the
actions required?

a. Be in MODE 3 by 0930

b. Be in MODE 3 by 1100

c. Be in MODE 3 by 1130

d. Maintain MODE 1 until at least cne AFW pump is declared operable
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Question: 81
Given the following conditions:

e The unit is operating at 100% power.
e Channel Il PZR Pressure PT-457 is failed, with all bistables in the TRIPPED condition.
e An electrical fault occurs which results in a loss of Instrument Bus 2.

Which ONE (1) of the follbwing describes the impact that the loss of Instrument Bus 2 has
on the plant?

a. A reactor trip and Sl occur and BOTH trains of Engineered Safeguards loads are
automatically started by the sequencers

b. A reactor trip and Sl occur, but ONLY Train ‘A’ Engineered Safeguards loads are
automatically started by the sequencers

c. A reactor trip and Sl occur, but ONLY Train 'B' Engineered Safeguards loads are
automatically started by the sequencers

d. A reactor trip occurs, but NO Sl occurs.
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Question: 82
Given the following conditions:

e The plant is in Hot Shutdown.
e Aloss of 4KV Bus 2 occurs.

Which ONE (1) of the following identifies plant equipment that is affected by the power loss?

a. e Reactor Coolant Pump 'B'
e Station Service Transformer 2B

b. e Reactor Coolant Pump 'C'
e Station Service Transformer 2A and 2F

c. e Main Feedwater Pump 'B'
e Station Service Tranformer 2D

d. e Main Feedwater Pump 'B'
e Reactor Coolant Pump 'C’'
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Question: 83

In accordance with AOP-032, "Response To Flooding From The Fire Protection System,”
the concern for a fire water break in containment is ...

a.

the adverse affects on safeguards equipment.
the thermal stress effects of water coming in contact with the reactor vessel.

the adverse impact on the instrumentation associated with systems in
containment.

the unanalyzed dilution caused by the water in the event of a LOCA.
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Question: 84

Given the following conditions:

e Inverter 'C', is being shut down in accordance with OP-601, "DC Supply System."

e The N-43 DROPPED ROD MODE switch is placed in the BYPASS position prior to
aligning PP-26 to its alternate supply (IB-3).

Which ONE (1) of the following describes the consequences of failing to place the switch in

the BYPASS position?
a. A turbine runback may occur due to an Instrument Bus transient
b. A reactor trip and safety injection may occur due to an Instrument Bus transient
C. The inverter power supply breaker may trip open

d. The backup power supply breaker may trip open when attempting to close
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Question: 85
Given the following conditions:

e A batch release of Waste Condensate Tank 'E' is scheduled to be performed.
e The Waste Condensate Recirc Pump is out-of-service.

Waste Condensate Tank ‘E’ ...

a. can be recirculated after transferring to Waste Condensate Tank ‘C’.
b. CANNOT be recirculated unless transferred to Waste Condensate Tank D'
c. can be recirculated using Waste Condensate Pump ‘B'.

d. CANNOT be recirculated until the Waste Condensate Recirc Pump is repaired.
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Question: 86
Given the following conditions:

e The plant is being started up with the Feed Water Regulating Valves and Feed Water
Regulating Bypass Valves all open.

e A Reactor Trip occurs.

e RCS Tavg stabilizes at no load Tavg.

e The Feed Water Regulating Valves automatically close.

Which ONE (1) of the following identifies the expected position of the Feed Water
Regulating Bypass Valves (FRBVs) and the Feed Water Block Valves (FBVs)?

FRBVs FBVs
a. Open Open
b. Open Closed
C. Closed Open
d. Closed Closed
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Question: 87

Given the following conditions:

A small break LOCA has occurred.

Due to problems with the Containment Cooling system, containment pressure increased
to 6.1 psig.

After establishing proper operation of the Containment Cooling system, containment
pressure has been lowered to 3.2 psig.

A step in one of the EPPs states:

"Depressurize RCS To Minimize RCS Leakage:
c. Check EITHER of the following:
PZR LEVEL - GREATER THAN 71% [60%]
OR
RCS SUBCOOLING - LESS THAN 45 °F [65 °F]
d. Stop RCS depressurization”

As the RCS is being depressurized, PZR level is noted to be 62% and RCS Subcooling
is 76 °F.

The RCS depressurization should ...

a. be stopped immediately.
b. continue until PZR level exceeds 71%.
C. continue until RCS subcooling drops below 65 °F.

d. continue until RCS subcooling drops below 45 °F.
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Question: 88

Given the following conditions:

e The unit is in Hot Shutdown.

e The Startup Transformer (SUT) is supplying all 4KV buses.
e A severe short has resulted in a loss of the 'B' DC Bus.

Which ONE (1) of the following describes the response of the emergency diesel generators
(EDG's)?

EDG'A’ EDG'B’
a. Starts, but field | Does NOT start
fails to flash
b. Does NOT start | Starts, but field
fails to flash
c. Starts and loads | Starts, but does
NOT load

d. Starts, but does | Starts and loads
NOT load
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Question: 89
Given the following conditions:

e The plant is operating at 90% power.
e Control Bank "D" Step Counters indicate 198 steps.
e A check of the Rod Position indications for Control Bank "D" shows the following rod

positions:
D8 at 124"
M8 at 116"
H4 at 120"
H8 at 121”
H12 at 131"

Which ONE (1) of the following describes the status of the rods in Control Bank ‘D?

a. BOTH rods M8 and H12 are misaligned from the bank
b. ONLY rod M8 is misaligned from the bank
c. ONLY rod H12 is misaligned from the bank

d. All rods are within rod alignment limits
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Question: 90

Given the following condiditons:

e Pressurizer pressure transmitter PT-457 has failed low and is being removed from
service in accordance with the OWP.

e The OWP requires the low pressure bistables in the Hagan racks be placed in the
TRIPPED condition.

Which ONE (1) of the following describes the verification required for this function?

a. NO verification is required
b. Independent verification
C. Concurrent verification

d. Functional verification



Question: 91
Given the following conditions:

The unit has just experienced a reactor trip.
NO SI equipment has actuated.

One (1) turbine stop valves is shut.

Three (3) turbine governor valves are shut.
RCS pressure is 1860 psig.

Tavg is 542°F.

All MSIVs are open.

SG Pressures and Steam Flows are:

SG PRESSURE STEAM FLOW

N 925psig 0.1 10° Ibm/hr
‘B 935psig  0.1x 10° Ibm/hr
‘C’ 845psig 1.3 x 10° lom/hr

The reactor is tripped, the turbine is ...

a. tripped, and Sl is NOT required.

b. tripped, and Sl is required.

C. NOT tripped, and Sl is NOT required.

d. NOT tripped, and Sl is required.

RNP NRC Written Examination
Senior Reactor Operator
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Question: 92
Given the following conditions:

A reactor trip occurred due to a loss of offsite power.

The plant is being cooled down on RHR per EPP-005, "Natural Circulation Cooldown."
RVLIS upper range indicates greater than 100%.

Both CRDM fans have been running during the entire cooldown.

RCS cold leg temperatures are 190 °F.

Steam generator pressures are 50 psig.

Steam should be dumped from all SGs to ensure ...

a. boron concentration is equalized throughout the RCS prior to taking a sample to
verify cold shutdown boron conditions.

b. all inactive portions of the RCS are below 200 °F prior to complete RCS

depressurization.
C. RCS and SG temperatures are equalized prior to any subsequent RCP restart.
d. RCS temperatures do NOT increase during the required 29-hour vessel soak

period.
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Question: 93
Given the following conditions:
e The unit is operating at 100% power.
e Arelease is in progress from Waste Gas Decay Tank 'A'.
e Aloss of instrument Bus 3 occurs, requiring termination of the release.
Which ONE (1) of the following describes how the release is terminated as a result of the
loss of the Instrument Bus?
a. Automatically due to the loss of R-14, Plant Vent Monitor
b. Manually due to the loss of R-14, Plant Vent Monitor

c. Manually due to the loss of power to the Waste Disposal Boron Recycle Panel

d. Automatically due to the loss of power to the Waste Disposal Boron Recycle
Panel
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Question: 94

Which ONE (1) of the following conditions related to the Pressurizer would require entry into
a Technical Specification action or a Technical Requirment Manual compensatory action, as
applicable?

a. A pressurizer level control system fault results in level being at 68% with the plant
operating at 2% power

b. A pressurizer pressure control system fault results in pressure being at 2184 psig
with the plant operating at 14% power

c. SST-2A Disconnect, used to supply emergency power to the pressurizer heaters
from EDG 'A', is removed from service for maintenance with the plant operating at
35% power

d. Aucxiliary Spray, at 400 °F, is used to depressurize the RCS from 2235 psig,
resulting in a cooldown rate of the Pressurizer of 135 °F per hour
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Question: 95
Given the following conditions:

The unit is operating at 70%.

Rod Control is in AUTO.

Bank ‘D' control rods are at 195 steps.
Tref is 566.9 °F.

Loop Tavgs are:

LOOP T-AVG
A 569 °F
B’ 567 °F
‘C’ 566 °F

Which ONE (1) of the following failures will cause control rods to step inward?

a. Loop 1 Thot fails high

b. Loop 1 Tcold fails low

c. Loop 2 Tcold fails high
d. Loop 3 Thot fails low
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Question: 96

Given the following conditions:

e Following an outage, the core is being reloaded.

e You are the Refueling SRO.
e An assembly is fully withdrawn into the manipulator mast over the core being prepared to

inserted into the core.
e APP-005-A1, SR DET LOSS OF DC, alarms.
e Both Source Range (SR) channels, N-31 and N-32, are determined to be inoperable.

Which ONE (1) of the following describes the required action to be taken?
a. Place the assembly in the upender and suspend refueling operations until at least
one (1) SR channel is restored to operable

b. Place the assembly in the upender and suspend refueling operations until both
SR channels are restored to operable

C. Place the assembly in the core, in either it's designated or alternate core location,
and suspend refueling operations until at least one (1) SR channel is restored to
operable

d. Place the assembly in the core, in either it’s designated or alternate core location,

and suspend refueling operations until both SR channels are restored to operable
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Question: 97

Given the following conditions:

e An emergency event has been declared.

e The Technical Support Center has NOT been manned.

e You are the Site Emergency Coordinator.

e A critically injured man is located in a radiation field of 100 Rem/hr.

e A valuable piece of company property is located in a radiation field of 30 Rem/hr.

e The following operators have NOT volunteered to enter either area, but are available:

AGE LIFETIME CURRENT
EXPOSURE ANNUAL
EXPOSURE

OPERATOR A 43 10 Rem 1900 mRem
OPERATOR B 43 15 Rem 1500 mRem
OPERATORC 23 10 Rem 1500 mRem
OPERATOR D 23 15 Rem 1900 mRem

Which ONE (1) of the following would result in an acceptable exposure?

a. Operator A spending 20 minutes in the area to rescue the critically injured man
b. Operator B spending 45 minutes in the area to protect the valuable equipment
C. Operator C spending 30 minutes in the area to protect the valuable equipment

d. Operator D spending 15 minutes in the area to rescue the critically injured man
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Question: 98

Given the following conditions:

A reactor trip and safety injection have occurred due to a LOCA on the letdown line and
a failure of the letdown line to automatically isolate.
PATH-1 actions are being performed.

The following conditions currently exist:

Containment pressure is 7 psig and slowly decreasing.
Total AFW flow to the intact SGs is 380 gpm.

‘A’ SG level is 6% and slowly increasing.

‘B’ SG level is 12% and slowly increasing.

‘C’ SG level is 14% and slowly increasing.

RCS pressure is 1765 psig and rapidly increasing.
Pressurizer level is 29% and stable.

Core Exit Thermocouples are 530°F and stable.

Which ONE (1) of the following identifies the parameter that is inadequate to permit
terminating S1?

a. Subcooling
b. Secondary heat sink
c. RCS pressure

d. RCS inventory
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Question: 99

Given the following conditions:

A reactor trip and safety injection have occurred.

During the performance of PATH-1 a transition has been made to EPP-16, "Uncontrolled
Depressurization of All SGs."

Wide range SG levels are all between 12% and 18% and decreasing siowly.

SG pressures are all between 180 psig and 200 psig and decreasing slowly.

Feed flow has been reduced to 80 gpm to each SG per EPP-16 guidance.

Which ONE (1) of the following describes when FRP-H.1, "Loss of Heat Sink," guidance
would be implemented to restore SG levels?

a. Wide range level in 2 SGs is still below 26%
b. Narrow range level in 1 SG is still below 10%
C. 2 SGs remain unisolated

d. Total feed flow is below 300 gpm due to other than operator actions
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Question: 100

Given the following conditions:

The reactor is defueied.

The RWST is at the Technical Specification minimum allowed boron concentration.
Over several days pure water is inadvertently added to the spent fuel pit (SFP).
The following SFP chemistry exists:

— Boron = 1995 ppm

— Level=371t

Using the supplied references, which ONE (1) of the following is the MINIMUM action
required to restore key safety functions?

a. Add 1000 pounds of granulated boric acid to the SFP

b. Add 550 pounds of granulated boric acid to the SFP

c. Drain the SFP 4 feet and refill using the RWST

d. Drain the SFP 8 feet and refill using the RWST
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

10 CFR 50.72 states that immediate reports shall be made to the NRC Operations Center of these Emergency Events via the NRC Emergency
Telecommunications System (ETS) as specified in the Emergency Plan. 10 CFR 50.72 additionally identifies Non-Emergency Events which are to be
reported within One-Hour or Four-Hours to the NRC. ETS Telephones, which are identified, are located in the Control Room, the TSC, and the EOF.

declaring an Alert, Site Area Emergency, or
General Emergency.

10 CFR 50.72(a)(4)

EVENT | KEY woRDS | REQUIREMENT EXAMPLES
NOTE: 10 CFR 50.72 recognizes the Emergency Plan and its four Emergency Classes of Unusual Event, Alert, Site Area Emergency and General
Emergency.
EMERGENCIES Emergency HBRSEP shall notify the NRC of the Declaration of an Unusual Event, Alert, Site
Unusual declaration of any of the Emergency Classes Area Emergency, or General Emergency
Event specified in the Emergency Plan. Discovery of an event that should have
A!en resulted in an Emergency Classification, but
Stte Area no emergency was declared
oY Di that a declared emergency
; G iscovery
10 CFR 50.72(a)(i) eneral exceeded the Emergency Action Levels for a
10 CFR 30.32(i)(3)(vii Emergency . :
. (!)( )(vm) higher emergency declaration, but the higher
10 CFR 40.31(i)(3)(viii) classification was not declared
ERDS ACTIVATION ERDS HBRSEP shall activate the ERDS as soon as An Alert, Site Area Emergency, of General
Emergency possible but not later than one hour after Emergency is declared.

AP-030 Rev. 29

Page 19 of 76
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

'é;‘;‘r;‘ae‘;zc‘?ezsc 2 r:fnc'afatif?n of an Emergency Class under paragraph () of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Cen'er via NRC
unications System (ETS) as soon as practical and in all cases within one hour of the occurrence of any of the following:

EVENT KEY WORDS REQUIREMENT EXAMPLES
SHUTD .
OWN REQUIRED BY TS SiT'\;tdown The initiation of any shutdown required by —  Unplanned Shutdown initiated due to
o Shutdown the TS. maximum specific activity of the Reactor
ower Coolant Water (plant shutdown required by
Reduction TS)

_  Reactor Coolant System Leakage in excess
of 10 GPM for greater than 24 hours (plant
shutdown required by TS)

—  Component Cooling Water Heat Exchanger
inoperable (if not corrected prior to expiration
of Required Action Completion Time)

10 CFR 50.72(b){(1)(i)(A)
DEVIATION F e o
50.54(X)) ROMTS (10 CFR gewatlon Any deviation from the TS authorized - Intentional deviation from an approved piant
L.eparture pursuant to 10 CFR 50.54(x). procedure in order to preserve plant safety
10 CFR 50.72(0)(1)()(B cense 10 CFR 50.54(x)
- (H)(1(B) Condition (See PRO-NGGC-0200)

AP-030 Rev. 29 Page 20 of 76
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

If not reported as a declaration of an Emergency Class under paragraph (a) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as
practical and in all cases within one hour of the occurrence of any of the following:

10 CFR 50.72(b)(1)(ii)(A)

EVENT KEY WORDS REQUIREMENT EXAMPLES
gzg:g:fs‘\tﬁ;\:gg:é\g“mas Degraded Any event or condition during operation Fuel cladding failures in the reactor, or in the storage
Safgty that results in the condition of the nuclear pool, that exceed expected values, or that are unique or
!Ba.mers power plant., including its principal safety widespread, or that are caused by unexpected factors,
Fission barriers, being seriously degraded; and would involve a release of significant quantities of
FB);c;d,”Ct fission products
rier
Cracks and breaks in the piping or reactor vessel, or
major components in the reactor coolant system, that
have safety relevance (steam generators, reactor coolant
pumps, va'ves, etc.)
Significar.t welding or material defects in the RCS
Serious temperature or pressure transients
Loss of relief and/or safety valve functions during
operation - Loss of Containment function or integrity
Complete loss of containment integrity function including
(1) containment leakage rate greater than allowed value
per SR 3.6.1.1 (i.e., entry into LCO 3.6.1 Condition A), (2)
loss of containment penetration isolation functional
. capability (i.e., both barriers), or loss of containment
10 CFR 50.72(b){1)(ii) spray capability
UNANA .
NALYZED PLANT CONDITION Si_lfety . {or that resulted in the nuclear power OTaT changes are declared inoperable due to summator
0 unction plant being:] N module lag constants. The channel response time
ggzgmzﬁd In an unanalyzed condition that exceeded the value assumed in the accident analysis.

significantly compromises plant safety;

Accumulation of voids in systems designed to remove
heat from the reactor, that could inhibit the ability to
adequately remove heat from the core, particularly under
natural circulation conditions

AP-030

Rev. 29
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC
If not reported as a declaration of an Emergency Class under paragraph (a) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as

practical and in all cases within one hour of the accurrence of any of the following:

EVENT KEY WORDS REQUIREMENT EXAMPLES
(B'}ONDIT|ON OUTSIDE DESIGN Design {or that resulted in the nuclear power Discovery of design errors that renders a safety system
ASIS OF PLANT Bases plant being:] inoperable
ng?e(:f Ln a CO??:'On tha‘t is outside the design Discovery that a single train of a safety system has
Funct)ilon asis of the plant; been incapable of performing its design function for an
extended time (well beyond surveillance intervals or
Required Action Completion Times)
Safety related piping found not to be seismically
qualified in accordance with design bases
10 CFR 50.72(b)(1)(ii)(B) requirements
ggNDIT'ON NOT COVERED BY oP "[or that resulted in the nuclear power An event is occurring having significant implications for
PRSZ:QSSEMERGENCY AOP plant being:] the health and safety of the public and no AQP or EOP
ES EOP In a condition not covered by the is applicable to the condition.
(P;gﬂ;, operating and emergency procedures.
F
10 CFR 50.72(b)(1)(ii)(C) T
EJSLLIJ)RAL PHENOMENON OR Earthquake Any natural phenomenon or other Natural phenomenon (ice storm that significantly
PL AN-P;%?; HREATENING Hurricane external condition that poses an actual hampers personnel in the conduct of activities
TY TWOmtahdo threat to the safety of the nuclear power necessary for safe operation of the plant).
eather plant or significantly hampers site . .
i ; losion that
Explosmn personnel in the performance of duties Eétsi?z;h:;igsté:gﬁzd;; ?"t( SC:f:;,()p osion tha
Railroad necessary for the safe operation of the
plant.
10 CFR 50.72(b)(1)(iii)
ECCS DISCHARGE INTO RCS ECCS Any event that results or should have Manual or automatic Satety Injection System actuation
SA?t;Jatlon resulted in ECCS discharge into the in response to a valid signal (Section 4.5 of this
; atety reactor coolant system as a result of a rocedure
10 CFR 50.72(b)(1)(iv) Injection valid signal. P )

AP-030
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

If not reporte i
o asp A ? asl, a deplaratnon of an Emergency Class under paragraph (a) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as
practical and in all cases within one hour of the occurrence of any of the following:

10 CFR 50.72(b)(1)(vi)

— EVENT KEY WORDS REQUIREMENT EXAMPLES
SS OF EMER ;
ASSESSMENT. gsgg:;_E Sglect!ve Any event that results in a major loss of Loss of 23 or more of 45 Public Warning
RESPONSE O’R glgl;ahng emergency assessment capability, off-site Sirens (250%) as indicated on the siren
’ ystem response capability, or communicati tivati tem f eriod of at least 30
COMMUNICATIO ; 18 , ications activation system for a p
NS CAPABILITY Sirens capability (e.g., significant portion of control minutes at any one time.
ETS room indication, ETS, or off-site notification o -
system). Loss of greater than 50% of communications
capability (i.e., offsite communications
systems which include the Selective
Signaling System, the Essex System and the
Local Government Radio System).
Loss of greater than 50% of the ability of the
TSC or EOF to function.
Loss of instrumentation indication capability
to the extent that an Emergency Action Level
cannot be determined to exceed an
emergency classification.
Loss of ETS if identified by the plant (Not
reportable if identified by NRC)
Loss of commercial telephone system to the
10 CFR 50 extent that required communications could
50.72(b){(1)(v) not be made to official offsite locations (e.g.,
EOCs, Warning Points)
INTERNAL THREAT T i
SAFETY (FIRES TOXI((): ';IAASNT s_"e. Any event that poses an actual threat to the Fire confirmed inside Protected Area (if fire
RADIOLOGICAL RELEASE) ’ onalc ‘ safety of the nuclear power plant or poses an actual threat to plant safety or
RXFl’ osive significantly hampers site personnel in the significantly hampers site personnel in the
Pe ease performance of duties necessary for the safe performance of duties necessary for the safe
ersonnel pperanon of the nuclear power plant operation of the plant).
Safety including fires, toxic gas releases, or

radioactive releases.

Unplanned release of radioactive gases or
toxic gas inside Protected Area (if release
significantly hampered site personnel in the
performance of duties necessary for sate
operation of the plant).
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ATTACHMENT 7.1
Page 6 of 14
IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

HBRSEP shall immediately notify the NRC Operations Center via ETS as soon as practical and in all cases within one hour of the occurrence of any of the

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

10 CFR 50.36(c)(1)(i)(A)

following:
EVENT KEY WORDS REQUIREMENT EXAMPLES
SAFETY LIMIT, LIMITING SAFETY | Safety Limit If any safety limit is exceeded, shut down —  Reactor pressure exceeds 2735 psig while at
SYSTEM SETTING EXCEEDED Limiting Safety the reactor. HBRSEP shall notify the [NRC power
System Setting | within 1 hour via ETS per _  The limits of TS Table 2.1.1-1 are exceeded

10 CFR 50.72(a)(1), See Emergency Plan
Procedures]. Operation must not be
resumed until authorized by the NRC.

- Limiting Safety System Settings inTS
Table 3.3.1-1 are exceeded

SAFETY SYSTEM DOES NOT
FUNCTION AS REQUIRED

10 CFR 50.36(c)(1)(ii)(A)

ESF HBRSEP shall notify the NRC if the - Afailure mechanism is d?scovered that '
RPS automatic safety system [to correct an indicates that the RPS yvnl| not.functlon t.o.tﬂp
Limiting Safety abnormal situation before a safety limit is the reactor under certain required conditions.

System Setting | exceeded] has been determined not to
function as required.
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ATTACHMENT 7.1
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SECURITY SAFEGUARDS EVENTS
HBRSEP shall notify the NRC Operations Center via the ETS within one hour after discovery of the safeguards events described as follows

10 CFR 73.71(a)(1)

(10 CFR 73.71(b)(1)):

EVENT KEY WORDS REQUIREMENT EXAMPLES
THEFT/UNLAWFUL DIVERSION OF | SNM Any discovery of the loss of any shipment of Shipment Emergency Event
SNM OR SPENT FUEL SHIPMENT Spent Fuel SNM or spent fuel, and within one hour after

Security recovery of or accounting for such lost
Safeguards shipment

THEFT/UNLAWFUL DIVERSION OF

Theft of SNM

Any event in which there is reason to

Shipment Emergency Event

10 CFR 73.71(b)(1)
10 CFR 73, Appendix G, 1(a)(2)

SNM

Spent Fuel
Security
Safeguards

caused, or attempted to commit or cause, or
has made a credible threat to commit or
cause:]

(2) Significant physical damage to a power
reactor...or its equipment or carrier
equipment transporting nuclear fuel or spent
nuclear fuel, or to the nuclear fuel or spent
fuel a facility or carrier possesses.

SNM Diversion believe that a person has committed or
Security caused, or attempted to commit or cause, or
Safeguards has made a credible threat to commit or
10 CFR 73.71(b)(1) cause:
10 CFR 73, Appendix G, 1(a)(1) (1) A theft or unlawtful diversion of SNM
SABOTAGE OF PLANT Sabotage [Any event in which there is reason to Shipment Emergency Event
EQUIPMENT Damage to Plant | believe that a person has committed or

Security Event (Reference 2.1 1)
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ATTACHMENT 7.1
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

(10 CFR 73.71(b)(1)):

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SECURITY SAFEGUARDS EVENTS
HBRSEP shall notity the NRC Operations Center via the ETS within one hour after discovery of the safeguards events described as follows

10 CFR 73, Appendix G, I(b)

EVENT KEY WORDS REQUIREMENT EXAMPLES
UNAUTHORIZED TAMPERING Unauthorized [Any event in which there is reason to - Security Event (Reference 2.11)
WITH PLANT EQUIPMENT Use believe that a person has committed or

Tampering caused, or attempted to commit or cause, or
Security System has made a credible threat to commit or
Safeguards cause:]
(3) Interruption of normal operation of
HBRSEP through the unauthorized use of
or tampering with its machinery,
components, or controls including the
10 CFR 73, Appendix G, I(a)(3) security system.
ENTRY OF UNAUTHORIZED Unauthorized An actual entry of an unauthorized person - Security Event (Reference 2.11)
PERSON INTO PROTECTED OR Entry into a protected area, material access area,
VITAL AREA Security controlled access area, vital area, or
Safeguards transport.

FAILURE, DEGRADATION, OR
DISCOVERED VULNERABILITY OF
SAFEGUARD SYSTEM

10 CFR 73, Appendix G, I(c)
Procedure SEC-NGGC-2147

Degradation
Vulnerability
Safeguards
Unauthorized
Undetected
Access
Security

Any failure, degradation, or the discovered
vulnerability in a safeguard system that
could allow unauthorized or undetected
access to a protected area, material access
area, controlled access area, vital area or
transport for which compensatory measures
have not been employed.

INTRODUCTION OF
CONTRABAND INTO VITAL OR
PROTECTED AREA

10 CFR 73, Appendix G, I(d)

Contraband
Unauthorized
Security
Safeguards

The actual or attempted introduction of
contraband into a protected area, material
process area, vital area, or transport.

Contraband applies to items that could be used to

commit radiological sabotage as defined in
10 CFR 73.2.
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SOURCE, BYPRODUCT AND SNM
HBRSEP shall immediately notify the NRC Operations Center via ETS, when:

10 CFR 20.2202(a)(1)

(i) A total effective dose equivalent of
25 rems or more; or

(ii) An eye dose equivalent of 75 rems or -
more; or

(iii) A shallow dose equivalent to the skin or

extremities of 250 rads or more; or
2. The release of radioactive material, inside or
outside the restricted area, so that, had an
individual been present for 24 hours, the
individual could have received an intake five
times the occupational annual limit on intake.

EVENT KEY WORDS REQUIREMENT EXAMPLES
LOSS OR THEFT OF LICENSED Loss Immediately notify the NRC, after its occurrence A radiography source is discovered
MATERIAL (>1000X 10 CFR 20 Theft becomes known, any lost, stolen, or missing missing. The source is licensed to the
LIMITS) Missing licensed material in an aggregate quantity equal radiography contractor. If the contractor
Licensed to or greater than 1,000 times the quantity does not make the required nofification,
Radioactive specified in [10 CFR 20] Appendix C under such HBRSEP should notify the NRC Operations
Material circumstances that it appears to HBRSEP that an Center via ETS.
exposure could result to persons in unrestricted
10 CFR 20.2201(a)(i) areas.
EXTERNAL EXPOSURE FROM Byproduct Notwithstanding any other requirements for
BYPRODUCT, SOURCE, OR SNM Source notification, immediately notify the NRC of any
(5X ANNUAL LIMIT) SNM event involving byproduct, source, or SNM
Exposure possessed by HBRSEP that may have caused or
Dose threatens to cause any of the following
Release conditions:
Occupational 1. An individual to receive:
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SOURCE, BYPRODUCT AND SNM
HBRSEP shall immediately notify the NRC Operations Center via ETS, when:
EVENT KEY WORDS REQUIREMENT EXAMPLES

INTERNAL EXPOSURE FROM Intake The release of radioactive material, inside or
BYPRODUCT, SOURCE, SNM (>5X | Ingestion outside the restricted area, so that, had an
OCCUPATIONAL LIMIT) Release individual been present for 24 hours, the

Source individual could have received an intake five

Byproduct times the occupational annual limit on intake.

SNM
10 CFR 20.2201(a)(i)
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - ISFSI
HBRSEP shall immediately notify the NRC Operations Center via ETS, when:

10 CFR 72.74

EVENT KEY WORDS REQUIREMENT EXAMPLES
ISFSI - ACCIDENTAL CRITICALITY | ISFSI The licensee shall notify the NRC - Unusually high radiation readings di;czyerfd
OR LOSS OF SNM Criticality Operations Center via ETS within one hour in the vicinity of the ISFS! that could indicate
SNM of discovery of accidental criticality or any possibility of a criticality event
Loss loss of SNM.

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SNM SHIPMENTS
HBRSEP shall notify the NRC Operations Center via the ETS within one hour of the following:

LOST OR UNACCOUNTED Shipment HBRSEP shall notify the NRC Operations - Shipment Emergency Event
SHIPMENT OF SNM Loss Center via the ETS within one hour after —  Senurity Event (Reference 2.11)
SNM discovery of any loss of any shipment of
Spent Fuel SNM or spent fuel or any incident in which
Theft an attempt has been made, or is believed to
Diversion have been made, to commit a theft or
10 CFR 70.52(b) Safeggards unlawful diversion of SNM.
Security
10 CFR 73.71(a)(1)
LOST OR UNACCOUNTED Recovery HBRSEP shall notify the NRC Operations
SHIPMENT OF SNM - RECOVERY Accounting Center via the ETS within one hour after
Shipment recovery of, or accounting for, any lost
SNM shipment of SNM.
Security
10 CFR 73.71(a)(1) Safeguards
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - FOLLOW-UP

With respect to the telephone notifications made under paragraphs (a) and (b) of 10 CFR 50.72, in addition to making the required initial notific
shall during the course of the event immediately report.

ation, HBRSEP

EVENT KEY WORDS REQUIREMENT EXAMPLES
FOLLOW-UP NOTIFICATION Degradation (i) any further degradation in the level of - Refer to Reference 2.27
Emergency Class | safety of the plant or other worsening plant
Change conditions, including those that require the
Update declaration of any of the Emergency
Termination Classes, if such a declaration has not
been previously made, or
(i) any change from one Emergency Class
to another, or (iii) a termination of the
10 CFR 50.72(c)(1) Emergency Class.
FOLLOW-UP NOTIFICATION Result (i) the results of ensuing evaluations or
Evaluation assessments of plant conditions,
Effectiveness (i) the effectiveness of response or
Unknown protective measures taken, and
(iit) information related to plant behavior
10 CFR 50.72(c)(2) that is not understood.
FOLLOW-UP NOTIFICATION Open Maintain an open, continuous - Refer to Reference 2.27
Continuous communication channel with the NRC
Communication Operations Center upon request by the
NRC.
10 CFR 50.72(c)(3)
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS - NRC REGION 1l OFFICE

HBRSEP shall immediately notify the final delivery carrier and, by telephone and telegram, mailgram, or facsimile, the NRC Region I! Office when:

10 CFR 40.64(c)

EVENT KEY WORDS REQUIREMENT EXAMPLES
THEFT/UNLAWFUL DIVERSION OF | [ncident Any incident in which an attempt has been 10 Curies of tritium discovered missing frgm
TRITIUM Theft made or is believed to have been made to the Chemistry Laboratory, and reason exists

Tritium commit a theft of more than 10 curies of to suspect that the tritium was stolen
Attempt tritium (outside of spent fuel) at any one
Security time or more than 100 curies of tritium in
Safeguards one calendar year.
10 CFR 30.55(c)
THEFT/UNLAWFUL DIVERSION OF | Incident Any incident in which an attempt has been A source assembly is discovered missing
SOURCE MATERIAL Attempt made or is believed to have been made to from a new fue! shipment.
Theft commit a theft or unlawful diversion of more
Diversion than 15 pounds of Source Material at any
Source one time or 150 pounds of Source Material
Security in any one calendar year.
Safeguards

SHIPPING PACKAGE

Contamination

Removable radioactive surface

New or Spent Fuel Shipment Cask arrives

RADIOACTIVELY CONTAMINATED | Shipment contamination exceeds the limits of with surface contamination in excess of limits.
10 CFR 20.1906(d)(1) 10CFR 71.87;

SHIPPING PACKAGE EXCEEDING | Radiation External radiation levels exceeds of the New or Spent Fu'el .Shipment.Cask arrives
EXTERNAL DOSE RATE LIMITS Dose Rate limits of 10 CFR 71.47. with external radiation levels in excess of

10 CFR 20.1906(d)(2) Shipment limits.
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - FFD

The NRC Region 1l Administrator must be notified immediately by telephone of the following:

10 CFR 26.27(d)

Fitness for Duty

than normal working hours, the NRC
Operations Center via ETS must be notified.

EVENT KEY WORDS REQUIREMENT EXAMPLES
NRC EMPLOYEE NOT FIT FOR Alcohol If HBRSEP has a reasonable belief that an
DUTY Influence NRC employee may be under the influence
Substance of any substance, or unfit for duty...the
NRC employee Region Il Administrator must be notified
FFD immediately by telephone. During other

The NRC Director, NRR or Director, NA

ASS must be notified immediately by telephone of the following:

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - FFD
The NRC QOperations Center via ETS must be notified immediately by telephone of the following:
FALSE POSITIVE ERROR ON FFD FFD Should a false positive error occur on a
SPECIMEN Fitness for Duty blind performance test specimen and the

Faise Positive error is determined to be an administrative
) Specimen error, HBRSEP shall promptly notify the

10 CFR 26, Appendlx A, Subpaﬂ B, Laboratory NRC.
2.8(e)(5)

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - IAEA

SURPRISE VISIT OF IAEA IAEA HBRSEP shall immediately communicate - Person arrives on site bearing |AEA
OFFICIAL International by telephone, with respect to the credentials credentials, who is not accompan"%d by an
Atomic of any other person who claims to be an NRC employee, and has had no prior
Energy IAEA representative and shall accept confirmation in writing of credentials.
Agency telephone confirmation of such credentials
10CFR75.7 Credential by the Commission.
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FOUR HOUR NOTIFICATIONS TO THE NRC

ATTACHMENT 7.2
Page 1 of 7

FOUR HOUR NOTIFICATIONS TO THE NRC

If not reported under paragraphs (a) or (b)(1) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases,
within four hours of the occurrence of any of the following:

10 CFR 50.72(b)(2)(i)

Fission Product
Barriers

Degrade

Unanalyzed

EVENT KEY WORDS REQUIREMENT EXAMPLES
DEGRADED SAFETY BARRIERS Shutdown Any event, found while the reactor is shut Corrosion of Reactor Coolant 'System piping
DISCOVERED WHILE SHUT DOWN | Safety Barrier down, that, had it been found while the found while shutdown (indicative of a material

reactor was in operation, would have
resulted in the nuclear power plant,

seriously degraded or being in an
unanalyzed condition that significantly
compromises plant safety.

including its principal safety barriers, being

problem that caused abnormal degradation of
the RCS pressure boundary).
Significant degradation of Reactor Fuel Rod

Cladding identified during testing of fuel
assemblies (Reference 2.19).
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FOUR HOUR NOTIFICATIONS TO THE NRC

ATTACHMENT 7.2
Page 2 of 7

FOUR HOUR NOTIFICATIONS TO THE NRC

If not reported under paragraphs (a) or (b)(1) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases,

within four hours of the occurrence of any of the following:

EVENT KEY WORDS REQUIREMENT EXAMPLES
E\f :h?U'ZRUiSU;NC;EATION Manual ) Any event or condition that results in a - Safety Injection System actuation (also see
ATIC) Automatic manual or automatic actuation of any ESF, Emergency Plan Procedures)
Actgation including the RPS, except when: - Reactor Trip (Manual or Automatic).
Engineered (A) The actuation results from and is - EDG start due to a valid undervoltage trip signal
Safety Feature part of a pre-planned sequence on emergency bus E1 or E2
ESF during testing or reactor —  Asingle train of Containment Isolation actuates.
Valid operation; —  Avalid signal for Containment Ventilation
Clearance (B) The actuation is invalid and: Isolation occurs.
Ventilation 1) Occurs while the system is
System properly removed from service; All ESF actuations are reportable except the following
Reactor (2) Occurs after the safety function three categories.
Protection has been already completed; or 1) Aninvalid ESF or RPS actuation occurs when
System (3) Involves only the following the system is already properly removed from
RPS specific ESFs or their equivalent service if all requirements of plant procedures for
Reactor Trip systems: removing equipment from service have been
(i) Not Applicable met. This includes required clearance
(i) Control Room emergency documentation, equipment and control board
ventilation system, tagging, and properly positioned valves and
(iii) Reactor building ventilation power supply breakers.
system; 2) Aninvalid ESF or RPS actuation occurs after the
(iv) Fuel building ventilation system; safety function has already been completed
or {e.g., an invalid containment isolation signal
v) Aucxiliary building ventilation while the containment isolation valves are
system. already closed, or an invalid actuation of the
RPS when all rods are fuily inserted).

3) ESF actuations that are caused by non-ESF
systems may be excluded because these are not
considered ESF actuations of safety
significance. (Reference 2.19)

10 CFR 50.72(b)(2)(ii) 4) Isr;\éat\(l;?n :ctuations of the listed ventilation
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FOUR HOUR NOTIFICATIONS TO THE NRC

four hours of the occurrence of any of the following:

FOUR HOUR NOTIFICATIONS TO THE NRC

If not reported under paragraphs (a) or (b)(1) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases, within

10 CFR 50.72(b)(2)(ii)

Determination
Common Mode
Failure

(C) Control the release of
radioactive material, or

(D) Mitigate the consequences
of an accident.

EVENT KEY WORDS REQUIREMENT EXAMPLES
ggg\%ﬁ? ,:JE:IL?A%%LD Loss Of Safety Any event or condition that alone Loss (inoperability) of both Trains, .., ECCS, Low
SAFETY FUNCTIONS TOF Function could have prevented the Temperature Overpressure Protection System, or Lake
'\Rﬁ;ndual Heat fulfillment of the safety function of Robinson water level below LCO 3.7.8 limit.
itigation
Shu?down ig:(églﬁz'or systems that are 1) Overpressurization of the RCS (if Overpressure
Generic ' Protection System fails to perform its intended function)
Setpoint Drift (A) ir;‘}];ti?r‘:vi? .the reefxctor and Loss of one Train of required equipment, and the cause of
Engineering shutdow " adff e the failure could fail the other train, and there isa
Evaluation n condition. reasonable expectation that the other train would not fulfill its
Operability (B) Remove residual heat, safety function if required.

1) Contaminated lubrication fluid degrades S| Pump
operation (a single condition could prevent fulfillment of
a safety function if both trains could be reasonably
expected to be inoperable).

2) EDG Air Start Solenoids (it it demonstrates a design,
procedural, or equipment deficiency that could prevent
the fulfillment of a safety function, i.e., if both diesels are
susceptible to same problem)

Multiple equipment inoperability or unavailability.

1) Generic setpoint drift (it indicative of a generic and/or
repetitive problem with switches used in safety systems)

2) Oversized breaker wiring lugs (incompatible pigtails and
lugs could cause one or more safety systems to fail to
perform their intended functions)

Control Rod failure (if failure prevented the fulfillment of a
safety function)

Operator action to inhibit the RPS (actions would prevent
fulfillment of a safety function)
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ATTACHMENT 7.2
Page 4 of 7

FOUR HOUR NOTIFICATIONS TO THE NRC

within four hours of the occurrence of any of the following:

If not reported under paragraphs (a) or (b)(1) of 10 CFR 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases,

10 CFR 50.72(b)(2)(iv)(B)

EVENT KEY WORDS REQUIREMENT EXAMPLES
AIRBORNE RELEASE TO Airborne Any airborne radioactive release that, Unplanned gaseous release (if release
UNRESTRICTED AREA (>20X 10 Release when averaged over a time period of exceeded 20 times the apphcable .
CFR 20 LIMITS) Unrestricted 1 hour, results in concentrations in concentrations specified in Appendix B,
Public unrestricted area that exceeds 20 times Table 2, Column 1 of 10 CFR 20 averaged
Radioactive the applicable concentration specified in over a time period of one hour)
Effluent Appendix B to 10 CFR 20, Table 2,
Column 1.
10 CFR 50.72(b)(2)(iv)(A)
LIQUID EFFLUENT RELEASE TO Liquid Any liquid effluent release that, when Radioactive release exceefiing TS (l_f release
UNRESTRICTED AREA (>20X Release averaged over a time period of 1 hour, exceeds 20 times the applicable fimit of
10 CFR 20 LIMITS) Unrestricted exceeds 20 times the applicable Appendix B, Table 2, Column 2 of
Public concentration specified in Appendix B to 10 CFR 20 when averaged over one hour)
Radioactive 10 CFR 20, Table 2, Column 2, at the
Effluent point of entry into the receiving waters
Concentration (i.e., unrestricted area) for all radionuclides
Discharge except tritium and dissolved noble gases.

TRANSPORT OF CONTAMINATED
INJURED PATIENT

10 CFR 50.72(b)(2)(v)

Contaminate
Injured
Person
Medical
Transpon
Rescue
Hospital

Any event requiring the transport of a
radioactively contaminated person to an
off-site medical facility for treatment.

Any event requiring the transport of a
radioactively contaminated or potentially
contaminated (Reference 2.19) person to an
off-site medical facility for treatment
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FOUR HOUR NOTIFICATIONS TO THE NRC

FOUR HOUR NOTIFICATIONS TO THE NRC

If not reported under paragraphs (a) or (b)(1) of 10 CFR 5 i
no 0.72, HBRSEP shall i i i '
within four hours of the occurrence of any of the following: shallnotty the NAC Operations Center i2 75 & 5007 °° practeal o et

— EVENT KEY WORDS REQUIREMENT EXAMPLES
ELE
GOVERNMENI'\Tsr\lEgT?::gAnoNS News Release Any event or situation, related to the heaith | -  Any News release concerning
Pres; and safety of the public or on-site - Afatality,
$:|((j3|\(/)ision personnel, or protection of the . Inadvertent release of radioactively
Fatality e‘nwronment, fgr whlch a news release is contaminated materials to public areas
Envromment p annqd or notification to other government . unusual or abnormal releases of radioactive
e agencies has peen or will be rpade. Such effluents, or
HU Ilth an event may include an on-site fatality or . Information associated with an Emergency
ealth and Safety | inadvertent release of radioactively Event except when the ERO is activated
Release contaminated materials. (Reference 2.27)
—  Nefication to other government agencies
concerning
- Afatality on site,
. Health and safety of the public or site
personnel,
- Inadvertent release of radioactively
contaminated materials to public areas,
10 CFR 50.72(b)(2)(vi) . Discovered endangered species kill.
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FOUR HOUR NOTIFICATIONS TO THE NRC

ATTACHMENT 7.2
Page 6 of 7

conditions involving spent fuel.

FOUR HOUR NOTIFICATIONS TO THE NRC

HBRSEP shalil notify the NRC Operations Center via ETS as soon as possible but not later than 4 hours after the discovery of any of the following events or

10 CFR 72.75(b)(4)

EVENT KEY WORDS REQUIREMENT EXAMPLES
ISFSI - EXPOSURES TO RADIATION | ISFSI Any event that prevents immediate actions Explosion or fire involves ISFSI resulting in
OR RADIOACTIVE MATERIALS IN Release necessary to avoid exposures to radiation or radiological releases
EXCESS OF LIMITS, OR RELEASES | Exposure radioactive materials that could exceed
IN EXCESS OF LIMITS Fire regulatory limits, or releases of radioactive
Explosion materials that could exceed regulatory limits
Toxic (e.g., events such as fires, explosions, and
toxic gas releases).
10 CFR 72.75(b)(1)
ISFSI - DEFECT IMPORTANT TO ISFSI A defect in any spent fuel storage structure, A defect discovered in the design of construction
SAFETY Defect system, or component which is important to of ISFS! units that could result in releases or
10 CFR 50.72(b)(2)(vii}(A) Safety safety. radiation doses to the public in excess of
10 CFR 72.75(b){(2) 10 CFR 20 limits
ISFSI - REDUCTION IN ISFSI A significant reduction in the effectiveness ot Wear or degradation of ISFSI units that could
EFFECTIVENESS Confinement any spent fuel storage cask confinement result in releases or radiathn doses to the public
10 CFR 50.72(b)(2)(vii){B) Reduction system during use. in excess of 10 CFR 20 limits
10 CFR 72.75(b)(3) Effectiveness
ISFSI - DEPARTURE FROM ISFSI An action taken in an emergency that Action taken in an emergency that departs from
LICENSE CONDITION Emergency departs from a condition or a technical procedure that is deemed necessary tq prevent
Departure specification contained in a license or releases or radiation doses to the public in
Deviation certificate of compliance issued under excess of 10 CFR 20 limits (See PRO-NGGC-
Health and 10 CFR 72 when the action is immediately 0200)
Safety needed to protect the public health and
License safety and no action consistent with license
Condition conditions or technical specifications that can

provide adequate or equivalent protection is
immediately apparent.
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FOUR HOUR NOTIFICATIONS TO THE NRC

ATTACHMENT 7.2
Page 7 of 7

FOUR HOUR NOTIFICATIONS TO THE NRC

conditions involving spent fuel.

HBRSEP shall notify the NRC Operations Center via ETS as soon as possible but not later than 4 hours after the discovery of any of the following events or

EVENT KEY WORDS REQUIREMENT EXAMPLES

ISFSI - TREATMENT OF ISFSI An event that requires unplanned medical An individual is injured requiring offsite

CONTAMINATED PERSON AT Contaminate treatment at an offsite medical facility of an medical treatment and receives

OFFSITE MEDICAL FACILITY Injured individual with radioactive contamination contamination from ISFSI(s) that cannot be
Person on the individual's clothing or body which removed prior to transport
Medical could cause further radioactive
Transport contamination.
Rescue

10 CFR 72.75(b)(5) Hospital

ISFSI - FIRE OR EXPLOSION ISFSI An unplanned fire or explosion damaging ISFSI unit is damaged by an external .
Fire any spent fuel, or any device, container, or explosion and the integrity of the ISFSI unit
Explosion equipment containing spent fuel when the is potentially affected
Damage damage affects the integrity of the material

10 CFR 72.75(b)(6) Integrity or its container
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REACTOR POWER ASggENOSION INDICATOR LOG
G | NI-35 | NI-36 | NI-41A | N1-42A | NI-43A | NI-44A | LOOP | LOOP |LOOP| LOOP | 1% STAGE | Pl-446 | NET | NET | CCP | NR-45 SSO
PWR % | amps | amps % % % % AT 1 2 3 PRESS | OR 447 |MWe| MWe | % (4) (M
1) °F AT | AT | aT psig psig | MAX PWR
(1) °F °F °F (1) (@) (1) (3)
15-20 9-115 68-90 73
2530 14517 113-135 153
35-40 20-23 158-180 235
45-50 26-28.5 207-230 316
55-60 32-34.5 261-285 398
' 65-70 37-40 320-345 480
2580 43-46 384-410 562
85-90 49-51.5 449-475 643
95-100 55-57.5 513-540 725

(1) Listed ranges and Net
indication is the maxim

determined that indications are acceptable to continue with the power escalation.

(2) Use indicator that corresponds to the channel selected on the 1* STAGE PRESSURE selector switch.

(3) Record Continuous Calorimetric Program % Power.
(4)  Verify NR-45 is selected to the highest reading channel.

MWe maximums are predicted based on past plant performance. The maximum value of each
um target value for each power increase. The SSO shall initial if plant management has

GP-005
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AVAILABLE CONTINGENCY ACTIONS

INFORMATION USE

1.0  Decay Heat Removal:

1)

In the case of a loss of the normal decay heat removal equipment while
the Residual Heat Removal System is aligned for shutdown cooling,
AOP-020 should be followed.

NOTE: In order to supply power to the RHR pump in accordance with the
referenced procedure (EPP-025) in the following step, electrical terminations are
required.

2)

3)

5)

If a loss of station power is the cause of the loss of normal decay heat
removal equipment, the backup diesel power that is required by OMP-003
should be placed in service automatically or, manually if necessary, by the
normal operating procedures listed on the appropriate attachment to this
procedure. (OP’s 601,603,604). If the normal diesel backup power is not
available, or fails to operate, then the contingency actions necessary to
provide alternate power to the decay heat removal equipment provided in
EPP-025 should be performed, and heat removal capability restored.

In the event that the Reactor is completely defueled and the normal
supplies of cooling water to the SFP heat exchanger are lost, the engine
driven fire pump in conjunction with the alignment of the fire water system
to the SFP heat exchanger, will provide an available backup to all other
supply pumps that are powered from the onsite or offsite power supplies
in the event that all onsite and offsite power is lost

The steps necessary to connect the fire water system to the SFP heat
exchanger as a temporary cooling water supply can be found in OP-306,
Component Cooling Water System, Section 8.3 Spent Fuel Pit Heat
Exchanger Emergency Cooling.

Spent Fuel Pit Cooling Pump "A" is powered form 480v Bus No.3, and
480v Bus No. 3 may be powered from the Dedicated Shutdown Diesel
Generator (DSDG) via the Dedicated Shutdown (DS) Bus in the event that
offsite and onsite backup power is lost. Alignment of the DS Bus to 480v
Bus No. 3 is contained in EPP-025.

OMM-046

Rev. 6 Page 17 of 23
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AVAILABLE CONTINGENCY ACTIONS

NOTE: This attachment provides the available contingency actions for the
operations personnel to restore the "Shutdown Safety Functions" under
conditions of either fuel in the Containment or with the Reactor completely
"defueled".

2.0 Electrical Power:

1)

|IF the normal 115KV switch yard supply to the Start Up Transformer has
been lost due to relay action, and the normal "Backfeed" method is not
available (downstream equipment unavailable). The dispatcher should be
contacted to determine if switching instructions may be issued to
reenergize one section of the 115KV bus. This section of 115KV bus may
then supply the Start Up Transformer, via the auto transformer, from the
230KV switch yard. Under these conditions the fault that caused the
original relay action must be verified not to be on the section of 1 15KV
bus to be used.

NOTE: In order to supply power to the RHR pump in accordance with the
referenced procedure (EPP-025) in the following step, electrical terminations are
required.

2)

With fuel in the Reactor, or with the Reactor completely defueled, the
contingency actions associated with EPP-025 will supply power to the
minimum equipment necessary to maintain the Decay Heat Removal, and
Inventory Control "Shutdown Safety Functions®

OMM-046

Rev. 6 Page 18 of Ziﬂ
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AVAILABLE CONTINGENCY ACTIONS

3.0 Inventory Control:

1)

3)

Normal inventory maintenance is controlled by the Operating Procedures.
In the event that excessive leakage occurs with the refueling cavity full,
AOP-020 - Loss of Residual Heat Removal (Shutdown Cooling), should
be followed to isolate the leak, establish makeup to the cavity at the
maximum available rate, and place the RHR system in the recirculation
mode if the leakage cannot be isolated and the CV sump level rises to the
minimum required to operate the RHR pumps in the recirculation mode.

In the event that leakage from the Spent Fuel Pit occurs while the Reactor
has been offloaded to the Spent Fuel Pit, OP-910 - Spent Fuel Pit Cooling
and Purification System, or OP-913, Refueling Water Purification Pump
Operation, are used to initiate make up to the spent fuel pit.

The foliowing Procedures are also available to establish alternative means
to make-up to the Spent Fuel Pit:

a. OP-301 Chemical And Volume Control System, may be used to
initiate blended make-up to the RWST, and OP-913, Refueling
Water Purification Pump Operation used to subsequently make-up
to the SFP.

The flow path aligned in the following step is non-borated water and may lead to
a dilution accident in the SFP if used to make up for a large loss of SFP

CAUTION

inventory.
b. The demineralized water system may be connected diréctly to the
SFP clean up loop for make-up through the valves listed below:
- DW-215 - DEMINERALIZED WATER TO PLANT
COMPONENTS
— SFPC-808 - DEMIN WATER INLET
OMM-046 Rev. 6 Page 19 of 23J
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AVAILABLE CONTINGENCY ACTIONS

4.0 Reactivity Control:

1) Borated makeup sources, and all components necessary to inject the
borated water are required to be operable in accordance with OMP-003
when fuel is in the vessel. Other means of borated makeup when the RCS
is intact include the flow path through the RCP seals, however this should
only be used as a last resort. Normal letdown if available when fuel is in
the vessel, may be used to divert displaced inventory to the CVCS Hold
Up Tank (HUT). As an alternate means of increasing the Boron
Concentration in the Refueling cavity when the vessel head has been
removed, 100 Ib. bags of Granulated Boric Acid may be added to the
cavity. One 100 Ib. bag of Granulated Boric Acid will increase the Cavity
Boron Concentration approximately 6 ppm. Contact the Reactor Engineer
to provide guidance IAW the Reactivity Management Program.

(SOER 94-2)

2) When the core is offloaded to the SFP, borated make-up is available from
the RWST in accordance with the procedure listed on Attachment 10.2 of
this procedure, however if the SFP is at the full level and no more
inventory can be added, Boron Concentration may be increased by
adding Granulated Boric Acid to SFP locally. One 100 Ib. bag of
Granulated Boric Acid will increase the Boron Concentration of the SFP
approximately 6 ppm. Contact the Reactor Engineer to provide guidance
AW the Reactivity Management Program. (SOER 94-2)

OMM-046 Rev. 6 Page 20 of 23
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AVAILABLE CONTINGENCY ACTIONS

5.0 Containment:

1) Containment Closure is controlled by the Improved Technical
Specifications and plant procedures based on the current plant status, the
procedures listed below are intended to maintain the applicable degree of
iisolation at the plant conditions indicated in the procedures and are either
successful or are performed until the proper degree of isolation is
achieved, therefore there are no contingency actions applicable that are
not contained in the controlling procedures:

a. GP-002 - COLD SOLID TO HOT SUBCRITICAL AT NO LOAD T-ay
(establishes "Containment Integrity” in accordance with
OP-923 when RCS is at 200°F)

b. OMM-033 - IMPLEMENTATION OF CV CLOSURE
(controls closure of CV penetrations when RCS temperature is less
than 200°F)

¢. GP-010 - REFUELING
(establishes "Containment Closure" for refueling when the Reactor
Vessel head is removed and core components are being moved)

OMM-046 Rev. 6 Page 21 of 23
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ATTACHMENT 10.2
Page 1 of 14
PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM
ELECTRIC PLANT UNIT 2

INTRODUCTION

This document identifies the risk impact of various combinations of equipment
safety functions being unavailable due to maintenance during reactor critical and
power operation ("on-line maintenance"). The risk impact measure for this
analysis is core damage frequency (CDF), as calculated using the current
probabilistic safety analysis (PSA) model of the Robinson plant. While this
analysis provides risk insights that can be obtained in no other way, it is intended
that the information contained in this document be used in conjunction with
design basis information, operational experience, and engineering judgment to
determine the extent and scope of any planned on-line maintenance activity.
Because the PSA only measures risk impact, and not defense in depth, the
allowed out of service times presented in this document may be different than
those of the plant’s technical specifications. This document shall not be used as
a basis for extending a Tech. Spec. Action Statement but should be observed
when the recommended limits of this document are more restrictive than the
limits imposed by technical specifications.

METHODOLOGY
Determination of Train Combinations for On-line Maintenance

Systems identified as safety significant by the maintenance rule expert panel
were evaluated for on-line maintenance impact on core damage risk. These
systems were broken down into two major trains and separated on the 12-week
on-line schedule. This schedule was used to determine the presentation of
results.

Note that the 12-week on-line schedule contains some systems or trains that are
maintained on-line but whose function is not impaired by the maintenance action.
These systems were not included in the PSA analysis, since the PSA considers
the impact of unavailable functions when determining risk impact. However,
some maintenance actions, even if they do not render the system incapable of
performing its accident mitigation function, may increase the likelihood of a
transient or other initiating events. Systems or trains in this category were
included in the analysis.

Calculation of Core Damage Frequencies

In order to determine the risk impact of planned maintenance, a "baseline" core
damage frequency was required. This baseline core damage frequency served
as the basis for determining whether the calculated risk increase for a given
equipment configuration was safety significant or non-safety significant. This
baseline CDF was determined by setting all unavailability events in the PSA
model to the "in service" value of zero. The model was then quantified to obtain
the baseline CDF.

OMM-048 Rev. 11 Page 32 of 69
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In order to assess the relative impact of performing on-line maintenance on a
single system or a pair of systems, the system train function was made
unavailable. All other system functions in the PSA model except those being
taken out for on-line maintenance were made available. The PSA model was
then solved for this combination of equipment out of service to determine the
new core damage frequency for that condition.

If maintenance could increase the likelihood of a transient or other initiating
event, this impact had to be considered in the analysis. This was addressed by
assuming that the maintenance would cause the appropriate initiating event in
the model to increase in frequency by a factor of ten. An example of this
"environmental event" would be work on Reactor Protection Logic. While
planned logic testing at power would not remove the reactor trip function, the
likelihood of a reactor trip initiating event is considered greater than during
periods when no testing is conducted. Another example is switchyard work.
Switchyard work is not considered safety significant in itself and is not included in
the matrices. However, switchyard work in combination with EDG or AFW steam
driven pump maintenance is a higher risk impact evolution due to the increased
potential for a station blackout, and should be avoided.

Determination of Significant Risk Increase due to On-line Maintenance

There are several criteria for determining whether a given risk increase is safety
significant or non-safety significant. The criteria utilized in this analysis were
based on the EPRI PSA Applications Guide. Three thresholds for safety
significance were applied in the present analysis:

- The instantaneous value of CDF calculated for the given condition should
not be above 1E-3 per year.

- The change in core damage probability for the condition, which is the
product of the instantaneous CDF increase (over the baseline) for the
given condition and the length of time the condition would exist, should
not be allowed to exceed 1E-6 without consideration of additional, non-
quantifiable factors.

- The change in core damage probability for the condition may exceed 1E-6
provided: 1) the change in core damage probability does not exceed 1E-5;
2) additional, non-quantifiable factors (possibly including contingency
measures) are considered; 3) an appropriate level of management
approval is obtained.

These three thresholds were applied, using the calculated CDF for each
combination of equipment functions unavailable, the baseline CDF with no
equipment in test or maintenance, and an assumed equipment unavailable time
of 72 hours.
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM
ELECTRIC PLANT UNIT 2

RESULTS
Assumptions and Considerations

This analysis does not consider all Safety Significant Systems identified by the
maintenance rule expert panel, but rather is limited to those systems whose
maintenance activities may contribute to core damage through unavailability of
system train functions. Some electrical systems whose functions are not made
unavailable while on-line are not included in the list of system train functions.
These systems are discussed in Section 3.2 and in the Notes on Table 1.

The EPRI PSA applications guide recommends an evaluation of Large Early
Release Frequency (LERF) for applications. A review of the level 2 (containment
performance) PSA analysis reveals that functional failures of containment
safeguards systems (containment isolation, containment spray, containment fan
coolers) do not significantly contribute to the potential for large early releases
from sever accidents. LERF scenarios are dominated by interfacing-system
LOCAs (RHR-750/751) and steam generator tube ruptures, which by nature
create a release path. The status of the containment safeguards systems have
little impact on large early releases, and would not be considered Safety
Significant based on their limited impact on the PSA results.

Since the on-line maintenance matrix was quantified with core damage as the
end-state, containment systems were not included on the matrix. However, if
consideration is given to potential performance degradation of containment
isolation, the frequency of large early releases would increase. Therefore,
maintenance activities that render a containment isolation valve open (non-
isolatable) or that compromise Main Steam isolation via the SRVs, PORVs or
MSIVs should not be done while any core-damage mitigating system function
listed in Table 1 is unavailable.

While instantaneous CDF and increase in core damage probability (delta CDF *
time out of service) were considered, the cumulative safety impact associated
with on-line maintenance activity over the entire cycle was not included. The
impact of maintenance activity on initiating event frequencies, where applicable,
was assumed to be an increase by a factor of ten.

As stated in the introduction, this analysis is intended to be used in conjunction
with design basis information, operational experience, and engineering judgment
to determine the extent and scope of any planned on-line maintenance activity.
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Presentation of Results

The results of the analysis are presented in matrix format to facilitate
determination of the safety significance of system train functions being
unavailable. Because of the amount of information resuiting from this study, a
number of different views of the results are presented. The matrices and other
information are contained in Tables 1 and 2.

Table 1 lists the maintenance events that were analyzed. The table lists the
maintenance event description, the system or train accident mitigation function,
and the assumed impact on initiating events, if applicable. The table details the
safety function to be maintained for combinations that are considered safety
significant. A number of power systems, that will not have planned maintenance
out of service time, have been removed from the matrix: 4KV AC (5170), 480V
AC (5175 non-safety related), 208/120V AC (5185), and transformers and
switchyard (5120). However, testing of these systems may introduce a higher
probability of an undervoltage initiator. Therefore, work on the AFW steam driven
pump and the EDGs should not be performed in conjunction with maintenance or
test on these systems due to the increased potential for a station blackout.

Table 2 is a matrix which shows the number of hours that a combination of
equipment can be unavailable before the change in core damage probability

(delta CDF " time) would exceed 1E-6. Note that the 1E-6 core damage
probability threshold is only one part of the analysis. Cells marked with an X are
not recommended because the instantaneous CDF would exceed the 1E-3
threshold.

It is made up of three separate matrices: One for train A equipment, one for train
B equipment, and one for "cross-train" equipment. These matrices list the
maintenance events across the top and down the left side

Maintenance that exceeds the allowed hours in Table 2 will place the plant in a
potentially High Risk Impact configuration and is not recommended. Planning
maintenance to exceed the hours in Table 2 should be accompanied with plant
general manager approval per Attachment 10.4 and a review of non-quantifiable
factors (e.g. reason maintenance is necessary on-line). Any maintenance,
planned or emergent, which exceeds the hours in Table 2 should be
accompanied with risk impact insights from PSA, and development of
contingency plans.
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3.3 Use of the On-line Maintenance Matrices

The matrices apply only for reactor critical and power operation (all trips and
actuation signals in place) and only for combinations of one or two system trains
at a time. If three or more system train functions need to be unavailable at the
same time, then further analysis needs to be performed.

The matrices only address best estimate risk impact, and not defense in depth.
The most limiting configurations must be determined through a combination of
Technical Specifications, the matrix, and other design basis documents.

When using these results to determine appropriate on-line maintenance, it is
important to remember that all functions listed in Table 1, which are not
designated as unavailable, are assumed to be functional. The scope of this
application assumes that equipment must be available to provide its safety
function. If the system, structure or component (SSC) is in service providing the
safety function, some components may be defeated such that the ability to
maintain the function is not degraded. Existing plant procedures shall be used to
determine the availability of an SSC.

In case of emergent equipment unavailability, a review of the equipment
functions already unavailable must be performed. Potential high risk impact
situations need to be identified and non-quantifiable factors and contingency
plans must be identified. An example of a non-quantifiable factor would be the
need to shutdown the plant if the repair is not expedited. Plant shutdowns
introduce additional risk through challenging safety systems which in itself is not
quantifiable. The potential High Risk Impact configurations need to be avoided or
limited in duration as much as practical. It is not recommended to intentionally
enter what are potentially high risk impact configurations.
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3.4  Matrix Limitations

Not all high safety significant SSC are included directly in the matrices.
Any maintenance activities or emergent conditions that could degrade any of
these safety functions should be evaluated against other equipment that is
unavailable. These SSCs fall in the following categories:

- Normally passive high safety significant SSCs:
Reactor coolant system boundary
Containment structure
- SSCs for which on-line maintenance or unavailability is not expected:
Pressurizer safety valves
Steam generator safety valves
Safety injection accumulators
Main steam isolation valves
Feedwater isolation valves
Station batteries

Note: The unavailability of these SSCs is controlled through short duration
Tech Specs. Restoration of the unavailable function should be a top priority.

- SSCs that support containment integrity and environmental control
Containment spray
Service water booster pumps
Containment cooling

Note: When performing maintenance or removing these components from
service, a qualitative assessment addressing the remaining defense in depth
should be performed.

- Support systems

Diesel fuel oil
Nitrogen supply to PORVS
Auxiliary building HVAC

Note: Maintenance activities and unavaila5itity of these systems should be
evaluated for the impact on the supported front-line system.

- Other
Control room emergency filtration and pressurization

Note: Maintenance activities and unavailability or these components are
adequately controlled through Tech Spec adherence.

OMM-048 Rev. 11 Page 37 of 69




ATTACHMENT 10.2

Page 7 of 14

PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 1. Matrix Event Description And Safety Function

SYS | TRAIN MATRIX EVENT DESCRIPTION SHORT NAME TRAIN SAFETY FUNCTION MODELLING NOTES
(Note 1) (Note 5) (see matrices) | To Be Maintained for Not Recommended
Combinations
1080 A RPS Channel A Logic In Test & RPS CHANNEL A [Prevent inadvertent RX Trip, Provide RX Conservatively assumed train A Sl actuation signal Fails, Increase
Maintenance (Includes RX Trip Bkr 1065, Trip and Safeguards Actuation Logic on frequency of ATWS and RX Trip.
And Safeguards Train A) Valid Transient. (See Note 2)
2005 A RCS PZR PORV Train A Unavailable (RC- |RCS PZR PORYV 456 |Provide a Bleed Path for Feed and Bleed  |Assumes PORV or Block Valve will not open. Stuck open Block
456. N2 Header, Block Valve RC-535) Cooling, and Maintain RCS Integrity. Valve not analyzed. See Block Valve entry under train B.
2045 A RHR Train A Unavailable RHR PUMP A Provide RCS Inventory Control and Decay
Heat Removal
060 A CVCS Charging Pump B Unavailable (Train {CVCS CHGP B Provide RCP Seal Injection. If removal of |Increased frequency of total loss of CVCS initiator not included.
2 A) function is permitted, prevent total loss of
CVCS which could lead to a plant trip.
2080 A S| Pump A Unavailable (Train A) SIPUMP A Provide RCS Inventory Control Pump B can be swapped to the A train to maintain function.
A S/G A PORV RV-1 Unavailable (Includes S/G A PORV RV-1  |Provide Ability for Cooldown From Hot to Open function failed: Results conservative by allowing reclose
3020 Specific 1A Support Manifold) Cold Shutdown failures in cutsets.
A S/G B PORV RV-2 Unavailable (Includes S/G B PORV RV-2  |Provide Ability for Cooldown From Hotto  |Open function failed: Results conservative by allowing reclose
3020 Specific IA Support Manifold) Cold Shutdown failures in cutsets.
A S/G C PORV RV-3 Unavailable (Includes S/G C PORV RV-3  [Provide Ability for Cooldown From Hot to Open function failed: Results conservative by allowing reclose
3020 Specific 1A Support Manifold) Cold Shutdown failures in cutsets.
Train A Unavailable MFWP A Prevent Loss Causing Plant Trip, and Assumes A train MFW or CND pumps are unavailable and
3050 A MFW Pump mitigate ATWS or Loss of AFW increased frequency of Total Loss of MFW initiator.
pump Train A Unavailable AFW MDP A Automatically Deliver Condensate From the
3065 A Grfc\:/l\ﬁzﬂez AztuZtion Channel) CST to the S/Gs Following a Plant Trip (See
Note 3)

OMM-048

Rev. 11

Page 38 of 69




ATTACHMENT 10.2

Page 8 of 14
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Table 1 .Matrix Event Description And Safety Function

SYS | TRAIN MATR!X EVENT DESCRIPTION SHORT NAME TRAIN SAFETY FUNCTION MODELLING NOTES
(Note 1) (Note 5) (see matrices) | To Be Maintained for Not Recommended
Combinations
3065 A AFW SD Pump Train Unavailable AFW SDP Automatically Deliver Condensate From the {Pump is unavailable when 2 or 3 S/Gs are unavailable to supply
CST to the S/Gs Following a Plant Trip (See |steam or receive flow via MS-V1-8A,B,C or AFW-V2-14A.B,C
Notes 3 and 4)
4060 A SW Pump A Unavailable SW PUMP A Provide Cooling for Safety Related
Equipment, Prevent Loss of SW Initiator
SW Pump B Unavailable SW PUMP B Provide Cooling for Safety Related
4060 A ump Equipment, Prevent Loss of SW Initiator
W Pump A Unavailable (Train DS) CCW PUMP A Provide Cooling for Safety Related
4080 A cc ump Equipment, Prevent Loss of CCW Initiator
P B Unavailable (Train A) CCW PUMP B Provide Cooling for Safety Related
4080 A cew Pump Equipment, Prevent Loss of CCW Initiator
5095 A EDG A Unavailable (Includes Room Cooling |EDG A Provide Power to the Emergency Bus (See
8210, And Fuel Oil 5100) Note 4)
5175 A 480V Emergency Bus E1 In Test Or EMERGENCY BUS |Prevent Bus Undervoltage Initiator and Assumes increased frequency of Loss of Emergency Bus E1
Maintenance, Assumed Available E1 Provide Power to Emergency Bus and Initiator.
' Safety Related MCC Loads
5235 A DC. One Train A Battery Charger DC BAT CHG A/A1  |DC Bus, supplied by a Battery Charger, Assumes increased frequency of Loss of DC Bus A Initiator.
un a'\ vailable Must be Available to Provide Control Power.
i sor A Unavailable AIR COMP A Prevent Loss of Instrument Air, and Provide |Increased frequency of loss of Instrument Air initiator not included.
6135 A Air Compres Instrument Air to S/G PORVs and CVCS
6135 A Air, Primary Air Compressor Unavailable AIR COMP PRIM Prevent Loss of Instrument Air, and Provide [Increased frequency of loss of Instrument Air Initiator not included.
' Instrument Air to S/G PORVs and CVCS
6175 A Fire Pump, Engine Driven Unavailable FIRE PUMP DIESEL |Provide Alternate Cooling to Si, AFW, and
' Charging Pumps
6270 A Deepwell Pump B Unavailable DEEPWELL PUMP B |Provide Makeup to CST or Alternate AFW
Supply
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Table 1 .Matrix Event Description And Safety Function

SHORT NAME

TRAIN SAFETY FUNCTION

SYS | TRAIN MATRIX EVENT DESCRIPTION MODELLING NOTES
(Note 1) (Note 5) (see matrices) To Be Maintained for Not Recommended
Combinations
1080 B RPS Channel B Logic In Test & RPS CHANNEL B Prevent Inadvertent RX Trip, Provide RX Conservatively assumed train B S| actuation signal fails, Increase
Maintenance (Includes RX Trip Bkr 1065, Trip and Safeguards Actuation Logic on frequency of ATWS and RX trip.
And Safeguards Train B) Valid Transient. (See Note 2)
2005 B RCS PZR PORV Train B Unavailable (RC- |RCS PZR PORV Provide a Bleed Path for Feed and Bleed Assumes PORYV or Block Valve will not open. Stuck open Block
455C, N2 Header, Block Valve RC-536) 455C Cooling, and Maintain RCS integrity Given a [Valve not analyzed.
! Stuck Open PORV.
2005 B Both RCS PZR Block Valves Closed But RCS BLOCK Provide at Least One Path to Mitigate a Assumes PORV is operable when Block Valve is open. See Block
Available VALVES Pressure Challenge Valve entry below.
2045 B RHR Train B Unavailable RHR PUMP B Provide RCS Inventory Control and Decay
Heat Removal
2060 B CVCS Charging Pump A Unavailable (Train CVCS CHGP A Provide RCP Seal Injection. If removal of
DS) function is permitted, prevent total loss of
CVCS which could lead to a plant trip.
2060 B CVCS Charging Pump C Unavailable (Train CVCS CHGP C Provide RCP Seal Injection. If removal of
B) function is permitted, prevent total loss of
CVCS which could lead to a plant trip.
2080 B S1 Pump C Unavailable (Train B) SIPUMP C Provide RCS Inventory Control Pump B can be swapped to the B train to maintain function.
3050 B MFW Pump Train B Unavailable MFWP B Prevent Loss Causing Plant Trip, and Assumes B train MFW or CND pumps are unavailable and
mitigate ATWS or Loss of AFW increased frequency of total loss of MFW initiator.
AFW MD Pump Train B Unavailable AFW MDP B Automatically Deliver Condensate From the
3065 ° (Includes Actugtion Channel) CST to the S/Gs Following a Plant Trip
4060 B SW Pump C Unavailable SWPUMP C Provide Cooling for Safety Related

Equipment, Prevent Loss of SW Initiator
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 1 .Matrix Event Description And Safety Function

SYS | TRAIN MATRIX EVENT DESCRIPTION SHORT NAME TRAIN SAFETY FUNCTION MODELLING NOTES
(Note 1) (Note 5) (see matrices) | To Be Maintained for Not Recommended
Combinations
4060 B SW Pump D Unavailable SW PUMP D Provide Cooling for Safety Related
Equipment, Prevent Loss of SW Initiator
4080 B CCW Pump C Unavailable (Train B) CCWPUMP C Provide Cooling for Safety Related
Equipment, Prevent Loss of CCW Initiator
5095 B EDG B Unavailable (Includes Room Cooling {EDG B Provide Power to the Emergency Bus (See
8210, And Fuel Qil 5100) Note 4)
5098 B DSDG (Includes DS Fuel Oil 5100) DSDG Provide Power to the DS Bus Taking out the DSDG is not as limiting as taking out the DS Bus.
Unavailable
5114 B DS Bus Unavailable DS BUS Provide Power to Chg Pump A, CCW Pump [Taking out the DS Bus takes out the DSDG, CCWA, CVCS CHGP
A (Alternate for SW Pump D, MCCS5 and A and can be considered one function.
Deepwell Pumps)
5175 B 480V Emergency Bus E2 In Test Or EMERGENCY BUS |Prevent Bus Undervoltage Initiator and Assumes increased frequency of Loss of Emergency Bus E2.
Maintenance, Assumed Available E2 Provide Power to Emergency Bus and
Safety Related MCC Loads
5235 B DC. One Train B Battery Charger DC BAT CHG B/B1 |DC Bus, supplied by a Battery Charger, Assumes increased frequency of Loss of DC Bus B Initiator.
Un a,\vailable Must be Available to Provide Control Power.
6135 B Air Compressor B Unavailable AIR COMP B Prevent Loss of Instrument Air, and Provide (Increased frequency of loss of Instrument Air Initiator not included.
Instrument Air to S/G PORVs and CVCS
6135 B Air Compressor D Unavailable AIRCOMP D Prevent Loss of Instrument Air, and Provide |Increased frequency of loss of Instrument Air initiator not included.

Instrument Air to S/G PORVs and CVCS
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 1 .Matrix Event Description And Safety Function

SYS | TRAIN MATRIX EVENT DESCRIPTION SHORT NAME TRAIN SAFETY FUNCTION MODELLING NOTES
(Note 1) (Note 5) (see matrices) To Be Maintained for Not Recommended
Combinations

6175 B Fire Pump, Motor-Driven Unavailable FIRE PUMP MOTOR Provide Alternate Cooling to SI, AFW, and

Charging Pumps
6270 B Deepwell Pump A Unavailable DEEPWELL PUMP A |Provide Makeup to CST or Alternate AFW

Supply
6270 B Deepwell Pump C Unavailable DEEPWELL PUMP C |Provide Makeup to CST or Alternate AFW

Supply
NOTES:

1. Trains as designated by 12 week on-line schedule.
2. Do not perform RPS channel logic test for combinations designated as not allowed. Matrix assumes that test does not remove RX

Trip and actuation function. _
3. The CST must be available to provide suction to the AFW Pumps otherwise all three pumps are considered unavailable.
4. A number of power systems that will not have planned maintenance unavailabilities, are not included on the matrix: 4KV AC
(5170), 480V AC (51 75 non -safety related), 208/120V AC (5185) and transformers and switchyard (5120). However, testing or
ities on these systems may introduce additional risk of an undervoltage initiator. Therefore, do not perform

maintenance activi : :
testing or maintenance activities on these systems while performing EDG or AFW SDP maintenance due to increased risk of a

station blackout.
5. This matrix considers risk only from a Core Damage.
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2

Table 1 .Matrix Event Description And Safety Function

SYS | TRAIN MATRIX EVENT DESCRIPTION
(Note 1) (Note 5) o es; | To Bo Maintained for Not Recommended MODELLING NOTES
Combinations
6175 B Fire Pump, Motor-Driven Unavailabie FIRE PUMP MOTOR {Provide Alternate Cooling to Si, AFW, and
Charging Pumps
6270 B Deepwell Pump A Unavailable DEEPWELL PUMP A |Provide Makeup to CST or Alternate AFW
Supply
6270 B Deepwell Pump C Unavailable DEEPWELL PUMP C|Provide Makeup to CST or Alternate AFW
Supply
NOTES:
1. Trains as designated by 12 week on-line schedule.
2. Do not perform RPS channel logic test for combinations designated as not allowed. Matrix assumes that test does not remove RX
Trip and actuation function.
3. The CST must be available to provide suction to the AFW Pumps otherwise all three pumps are considered unavailable
4. A number of power systems that will not have planned maintenance unavailabilities, are not included on the matrix: 4KV AC
(5170), 480V AC (51 75 non -safety related), 208/120V AC (5185) and transformers and switchyard (5120) Howevér testing or
maintenance activities on these systems may introduce additional risk of an undervoltage initiator. Therefore, do not erforgm
testing or maintenance activities on these systems while performing EDG or AFW SDP maintenance due to im,:reased 2isk of a
station blackout.
5. This matrix considers risk only from a Core Damage.
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 2. Matrix Showing Allowable Hours for Plant Configurations To Remain Non-Risk Significant
(DELTA CDP<1E-06)

Train A Matrix

Exceeding these allowed hours require
PGM approval, review of non-quantifiable
factors, contingency planning and PSA
insights. B G o
X - Safety Significant Exceeds Maximum j ; ; 2 : g < 7 S
instantaneous CDF of 1E-3 and o ?3" < E x| o) < | @ 212 zZ |y %
SHOULD BE AVOIDED 2|8 |e|G|<jB|E|E < <@g g Slel=<|Eleld
AHHHEHHIAH BRI ETEHEHE
SI8|2lal2iS|aloc)je]|2 2133|222 slel3dlg3|2]%
@ Py P 3 > < m (&} T o < i < Q [} o 2
e18lz|z31219192]¢ E1E12|=1213|3/81%]|0 cle ||k
o o [ Q 0 (7] (%] (%2} = < < (77} 0 8 8 8 5 8 % % E 8
1080l 20051 2045] 20601 2080]3020] 3020} 3020{3050] 3065 3065} 40601 40601 4080} 4080] 5095(5175] 5235] 6135/ 613516175 6270
RPS CHANNEL A 1080 _| 804 | 56 | 136 | 461 6l 11711171 117 1 296] 78 | 71 | 584|584 ]| 4661 471 | 122} 71816308041 7751 617
RCS PZR PORV 456 2005 56 | 93 | 11 85 | 26 | 54 | 54 | 54 | 30 | 37 | 26 | 86 | 85 | 83 | 76 | 24 | 91 90 | 91 87 1 92 3‘?3
RHR PUMP A 2045 | 1361 11 | 174 | 149 169] 22§ 22 | 22 | 116 66 | 60 | 161161} 154/ 155} 106 1 1691 165|173 | 1721164} 1 :
CVCS CHGP B 2060 | 461] 85 | 14911081) 147} 12411241124 13631 95 | 96 | 718} 718 [ 506 2791 1651 932 | 804 [1068] 10431 789 | 461
S1 PUMP A 5080 | 326 26 | 169 14716761 83 | 83 | 83 1278 78 . 86 | 456 1 450 404 | 407 ! 188 ] 531 ] 489 ] 576 | 569 | 484 7
S/G A PORY RV-1 2020 | 1171 54 | 22 1124 83 | 136] 52 [ 52 1109] 59 | 59 | 128112611241 1241 80 | 134 1311 1361 136 | 131 :133
S/G B PORV RV-2 3020 (117 54 | 22 | 124] 83 | 52 | 1361 52 [ 109; 5O | 90 1 1281 1281 124 1241 80 | 1341 131} 136 | 136 | 131 1:7
S/G C PORV BV-3 2000 | 1171 54 | 22 1124 83 ¢ 62 | 52 {136 11001 50 | 50 11281 1281 124 1241 80 1134 13111361 136§ 131! 117
MFWP A 3050 | 29 116 ] 3631 278 1 10911091 109|548 14 | 45 [ 4384381 3801393 144 ] 506 { 468 1 548 | 541 ] 463 | 311
AFW MDP A 3065 | 78 | 37 | 65 | 95 | 78 1 50 1 69 { 59 | 14 1104] © | 98 | 97 | 97 { 73 | 1021 101 ] 104 102] 100 | 93
AFW SDP. 2065 | 71 | 26 | 60 | 96 | 86 | 60 | 50 | 50 | 45 O 1105: 92 1 90 | 98 14 1100 92 110511021 100} 93
SW PUMP A 4060 | 584| 86 | 1611718 4564 1281 128 | 128 1438 98 | 92 121901 73 782 | 8501 184 | 1718130712190 2086{ 903 | 551
SW PUMP B 4060 | 5841 85 | 161 | 7181 45611281 1281 12814381 08 [ 00 | 73 12190 834 | 850 | 184 11718[1307[2190, 20861 913 | 551
CCWPUMP A 4080 | 466 ] 83 | 154 | 5061404} 124 | 124 { 124 1 389 07 | 98 | 782 ] 834 11348 X 1161 | 9951 834 | 13481 1307} 932 | 506
CCW PUMP B 4080 471 ] 76 | 15512791407 11241 124112413931 97 | 98 | 8501 850 X 11390] 172 ] 1153] 963 | 13691 1327) 942 | 50
EDG A c005 | 122) 24 | 1060165118871 80 | 80 { 80 11441 73 | 14 | 1841184 1611 172 196 1841 1961 194 131 [ 12
EMERGENCY BUS E1 5175 1718 | 91 [ 169193215311 1341 1341 134 1 506 102 | 100 1718117181 995 | 1153] 190 1673812137 625754751 2037] 70
DC BAT CHG A/A1 5235 | 6391 90 | 1651 804 1311 1311131} 468|101 | 92 11307/1307{ 834 | 963 | 184 |213713120:31291 292011537
AIR COMP A 5135 1804 ] 91 | 1731068} 6761 136) 136 { 136 1 5481 104 | 105 1210012130 1348 1369] 196 162571312918760 876012920 533;
AIR COMP PRIM 6135 | 7751 87 | 172 11043] 569 136 | 136 { 136 | 541 102 | 102 1208612086 1307]1327| 194 | 5475|2920 8760} 8760|2738 78
FIRE PUMP DIESEL 6175 | 617 ] 92 | 164 484 | 131113111311 463[100) 10019031913 | 932 | 942 | 131 £20371153712020(2738 0| 635
DEEPWELL PUMP B 6270 | 3031 79 | 143] 461 ] 337 1 1171 117 1171 3111 93 | 93 | 551|551 {506] 509 ] 128 706 93 | 804 | 789 ] 635 804
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ATTACHMENT 10.2
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 2. Matrix Showing Allowable Hours for Plant Configurations To Remain Non-Risk Significant
(DELTA CDP<1E-06)

Train B Matrix

Exceeding these allowed hours require
PGM approval, review of non-
quantifiable factors, contingency o » o

planning and PSA insights. @ W (“; -~ c < | O

X - Safety Significant Exceeds Maximum| @ |} ~ | 2 2 g elsl g

Instantaneous COF of 1E-3 and o ) ; @ : 8 2lola o -2 g 5|32

SHOULD BE AVOIDED Z o 3] % 6|l 6| o Py b 2 % % g E E a - S

11913 |5|85|al|loja|E2]2]|2 wl@lolziz]|3|2|U

IR |3812lalao % e |[S|2|2 18 lelo|R gl k& 818|¢& E E

ela|lalelS|SIE|E|E|=z|z|8|8|8|2|2|g|c|c|t|d]|d

cleleglelboldo|lals|l<]lo|lob|olmlolaliilelgi<]ic ala

10801 2005 | 2005] 2045( 2060 ] 2060 | 2080} 3050} 3065! 4060 4060|4080 5095] 5098| 51145175 52351613516135]6175] 6270] 6270
RPS CHANNEL B 1080 804 ] 56 | 400} 168 ] 409 ] 461] 503 | 326 | 1241 105§ 1011 4791 89 | 163] 66 | 558} 7121 8041 730 ] 226 { 701 303
RCS PZR PORV 455C 2005 56 93 | 92 15 | 85 ] 85 | 36 40 44 57 56 | 86 10 1 851 52 | 88 91 91 87 } 72 | 90 79
RCS BLOCK VALVES 2005 400 | 92 12738] 210] 654 7751 932 ]| 244 | 148 ) 143 ] 137 | 952 | 76 2411 90 ]1095]1194712576) 1825] 293 | 1947} 596
RHR PUMP B 2045 1681 15 | 210} 220] 1801 1881 1991 1431 85 | 91 89 J 198 ] 78 | 121 ] 66 | 204 § 221 ] 229 32 135} 222 ] 178
CVCS CHGP A 2060 1409 85 | 6541 1801859)153) 95 13701 147 ] 124 83 ) 466 ] 85 12071 93 | 576 ] 762 ] 859} 7821 2381 768 | 417
CVCS CHGP C 2060 461] 85 | 775 1 188 ] 153 }1081] 97 | 404 | 1531 132 ] 126 ] 2831 107 1 192} 38 | 679 | 922 | 1068 E 252 | 932 ] 461
SIPUMP C 2080 5031 36 1932 199] 95 | 97 11413) 411} 12211371 131} 7181 110 ] 216 ] 49 | 804 1116811413]1217) 267 11184 512
MFWP B 3050 32R ' 40 | 2441 14313701 4041 411|644 | 23 1 122] 117 ] 447 ] 100 | 184 ) 78 } 476 ]| 588 | 644 | 600 | 21 71528 | 173
AFW MDP B 3065 124 44 | 148 ] 85 1 147115311221 23 11781 75 ] 73 | 158 | 72 o8 51 | 162 ] 169 ] 177 ]| 136 ] 116 ] 173 | 146
SW PUMP C 4060 105) 57 } 1431 91 | 124 | 132} 1371 122} 75 ) 1611 27 } 137 67 | 93 56 | 1401 1481 151 ] 148 76 | 1451} 79
SW PUMP D 4060 101 56 | 137 ) 89 1 83 | 1261 1311 117] 73 ]| 27 ] 144 ) 131 ] 57 | 92 56 | 128§ 1411 144 142] 73 1 139] 76
CCW PUMP C 4080 J470) 86 L 952 | 198 ) 466 | 283 ) 7181 447 | 158 | 137 } 131 11460] 110} 201} X ] 819 |1200] 1436} 1234] 268 § 1200} 518
EDGB 5095 89 10 | 76 78 | 85 ] 1071 110 ] 100} 72 67 | 57 1110 119 ] 26 22 | 1111 1161 119] 117 -é7 117 ] 102
DSDG 5098 163] 85 | 241 ] 1211 207 ] 1921 216} 184 | 98 93 | 92 | 201 ] 26 1 258 93 | 2251 2481 258 ] 250 ) 145] 249 | 196
DS BUS 5114 66 | 52 § 90 1 66 | 93 | 38 | 49 | 78 | 51 56 56 X 22 93 93 | 78 91 93 92 | 70 91 74
EMERGENCY BUS E2 5175 558 1 88 |1095] 204 | 576 1 679 804 ] 476 | 162 ] 140 ] 1281 819 1111 2251 78 ]1825]1436]1825] 1510} 278 | 1348 528
DC BAT CHG B/B1 5235 712 | 91 V1947] 221 | 762 | 922 11168} 588 | 169 ] 1481 141 11200] 116 ) 2481 91 ]1436}6738 62-5r7 3809] 313 | 3021 6‘9.5-

AIR COMP B 6135 804 | 91 |2576] 228 859 110681 1413] 644 | 177 ] 151 | 144 ] 1436] 119 ] 258 | 93 | 1825]6257 8% 5153] 328 {6738] 804
AIR COMP D 6135 730 ] 87 11825 _iZ_g_ 782 ] 963 11217] 600 | 136 ) 148 | 142 ] [1234) 117 ] 250 | 92 ]1510]380915153] 8760 3-16 3809] 701
FIRE PUMP MOTOR 6175 | 226 72 | 293135 238125201267 1217} 116) 76 | 73 | 2681 87 | 145} 70 § 278) 313 ] 328 | 316 | 3281 314 | 234
DEEPWELL PUMP A 6270 701 | 90 }1947] 222 ] 768 | 932 | 1184 528 | 1731 1451 139 11200) 117 | 249 ] 91 ]11348)3021]6738] 3809 311 4 ]16738] 21
DEEPWELL PUMP C 6270 303] 79 | 596 ) 178§ 417 ]| 461] 512§ 173 ] 146] 79 ] 76 | 5181 102} 1 96 ] 74 1528 ]| 695]1804]1701] 234 21 | 804
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Table 2. Matrix Showing Allowable Hours for Plant Configurations To Remain Non-Risk Significant
(DELTA CDP<1E-06)

Train A by Train B Matrix

Exceeding these allowed hours require
PGM approval, review of non-
quantifiable factors, contingency o ® g
planning and PSA insights. ‘:,:‘ u b _ < < O
X - Safety Significant Exceeds E -~ Fe 2 @ e % %
Maximum Instantaneous COF off TS| | o 1 e wlolal?® > g o s 2 |2
1E-3 and SHOULD BE AVOIDED Z |l |&|lala]le]o @049l HERE-RE = a a
s 1g19|131|5|d5|g|a|lg8|Z2|2|37 g[SS5 |a|a
O o @ o olal 2 a = 2 =] o o £ 9 s Q Q z = <
2 [ Q i ol o a a
olalale|s|S|2|E|2|z|z|3|8|8|al¥|aflc|c|& |8 |t
id i i [ 4 (%) [$) %) = < 7] %) Q ] a a u 8 < < [ a a
1080 | 2005 | 2005 | 2045 | 2060 | 2060 2080 | 3050 | 3065 | 4060 | 4060] 4080 |5095|50981 6114 | 5175 | 5235] 6135 6135 6175 | 6270 | 6270
RPS CHANNEL A 1080 1 1051 56 | 400 | 168 | 409 | 4611 421 | 3261 124 | 1051 101 | 479 163 ] 66 | 558 | 71218041 730 | 226 | 701 | 303
RCS PZR PORV 456 2005 | 56 | 72 | 93 | 15 | 85 | 851 36 | 40 | 44 | 57 | 56 | @6 | 10 i 85 ) o2 | 86 1 91 1 91 | 87 1 72 | 90 ) 79
RHR PUMP A 2045 11361 11 | 13a| x |144f140 1551 119 66 | a1 | 78 | 155 | 20 1 1041 60 1 150 11671173 | 170 { 113 | 169 | 143
CVCS CHGP B 2080 | 461 | 85 | 775 | 188 | 376 {487 97 | 404 | 1531132 | 126 ( 521 11021 1921 44 | 670 | 922110681 963 | 252 | 932 | 461
SIPUMP A 2080 | 3261 26 164 | 142 | 1471 x | 3011361191 1161 413 [ 21 [ 176 ] 60 | 436 16311576 541 | 209 | 534 | 337
$/G A PORV RV-1 2000 | 117 | 54 1130 | 22 |121(12a] 65 {1131 77 1 74 | 70 [ 124 | 64 | 89 | 56 | 126 | 1341 136 ] 134 | 97 | 134 | 117
S/G B PORV RV-2 2020 11171 54 | 130 | 22 | 121} 124] 65 {113 77 1 71 1 70 | 124 | 64 | 69 | 56 | 128 11341136 | 134 | 97 | 134 | 117
S/G C PORV RV-3 2020 | 117 | 64 | 130] 22 [121]124) 65 [ 1131 77 | 71 | 70 | 124 | 64 | 8 =6 | 128 | 134 ] 136 | 134 ] 97 | 134 | 117
MEWP A 3050 | 296 ] 220 | 138 | 336 | 9631 370| 85 | 106 | 119 | 1941 398 | 98 176 | 79 | 152 1340 0 648 | 515 | 205 | 461 | 311
AFW MDP A a065 | 78 | 40 | 94 | 71 | 93 95| o7 [ 77 | 10l 61 {60 o7 | 22| 74} 49 | 17 | 27 J 10411021 70 | 102 | 93
AFW SDP 2065 | 71 | 26 | 80 | 65 | 94 t o6 | 94 1 51 1 15 | 45| 43 1 08 112 1 74 1 40 1 79 4 93 1105, 1004 76 1 104 | 93
SW PUMP A 2060 | 584 | 87 [1217] 207 | 541/ 718 i 850 | 408 | 1641 76 | 50 | 976 { 69 | 217 | 66 1 €49 1165321001179 1 159 } 1390 L 951
SW PUMP B 2060 | 584 | 85 |1217] 207 | 548 {718 {9501 498 | 1641 77 | SO [ 676 | 65 | 2111 65 1 649 1165312190/1752} 159 | 1390 } 351
CCW PUMP A 4080 | 466 | 83 6 | 167 | 5281690 436 [ 157 1 136 1 1311 X 11001218 93 | 716 11100/ 1348} 1168 265 | 1138 | 506
CCW PUMP B 4080_| 471 | 76 a| 196 | 459 5151701 0 ad0 | 157 | 136 | 131 ] x } 83| 155} X | 724 11138113691 1184 265 | 1153 | 509
EDG A 5095 | 122 | 24 | 145 72 | 116 | 155] 98 [ 150 | 43 ) 48 | 40 | 151 | X | 29 | 23 | 154 1 1881 1961 191 | 122 | 190 | 126
EMERGENCY BUS E1 5175 | 718 | 91 |1947| 221 | 762 1932 11153] 548 { 121 | 25 L 25 11043 L 1161 247 | 83 X__}32441 6257|3650 204 | 3021 | 706
DC BAT CHG A/AT 5235 90 11460] 206 | 679 | 804 [ 826 1 231 | 27 | 34 | 34 | 867 11131238 | 65 | 1068 12137]13120/2037) 231 12190 | 93
AIR COMP A 6135 | 804 | 91 12576] 229 1068] 1413| 644 | 177 | 151 | 144 | 1436 | 119 | 258 | 93 | 1825 |6257] 2920 5153 | 328 | 6738 | 804
AIR COMP PRIM 6135 | 775 | 87 12137 226 | 842 1104311369] 635 | 177 | 151 | 144 1 1390 1 110 | 256 | 93 [ 1752 151531676011436] 326 | 68401 7
FIRE PUMP DIESEL 5175 | 617 | 92 |1413] 213 | 782 [ 7891963 | 531 | 167 1 136} 90 | 973 | 92 | 248 91 11136 12037/292012190] 26 | 2086 } 635
DEEPWELL PUMP B 6270 | 3031 79 61 178 | 417 146115121 173 1 146§ 79 | 76 | 518 (102 1961 74 | 528 16951 804] 701 | 234 | 21 | 21
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TIF (Minutes Per Degree Temp Rise)

Curve 3.5 - Time To CV Closure

Time = (200 - Initial Water Temp.) x Thermal Inertia Factor (TIF)
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Curve 7.1¢

CURVE 7.16 TOTAL HYDROGEN GENERATION RATE
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Time To Boiling (Minutes)

Curve 7.19 - Loss of Residual Heat Removal Cooling
Water Level Between 0" to -10" Below Vessel Flange
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Time To Boiling (Minutes)

Curve 7.20 - Loss of Residual Heat Removal Cooling
Water Level Between -10" to -36" Below Vessel Flange
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Time To Boiling (Minutes)

Curve 7.21 - Loss of Residual Heat Removal Cooling
Water Level Between -36" to -72" Below Vessel Flange
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RCS Specific Activity

3.4.16
- " 3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.16 RCS Specific Activity
LCO 3.4.16 The specific activity of the reactor coolant shall be within
limits.
APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,.) = 500°F.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. DOSE EQUIVALENT I-131 | ------------ Note------------
> 1.0 pCi/gm. LCO 3.0.4 is not applicable.
A.l Verify DOSE Once per 4 hours
EQUIVALENT I-131
n— within the acceptable
region of
Figure 3.4.16-1.
AND
A.2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within Timit.
B. Gross specific B.1 Be in MODE 3 with 6 hours
activity of the Towg < 500°F.
reactor coolant not
within limit.
(continued)

HBRSEP Unit No. 2 3.4-45 Amendment No. 176



RCS Specific Activity

3.4.16
- ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and C.1 Be in MODE 3 with 6 hours
associated Completion T < 500°F.
Time of Condition A
not met.
OR
DOSE EQUIVALENT I-131
in the unacceptable
region of
Figure 3.4.16-1.
SURVEILLANCE REQUIREMENTS _
SURVEILLANCE FREQUENCY
SR 3.4.16.1 Verify reactor coolant gross specific 7 days
activity = 100/E uCi/gm.
SR 3.4.16.2 ---ceeciiiienannens NOTE---c--mmmmeennmnans
Only required to be performed in MODE 1
Verify reactor coolant DOSE EQUIVALENT 14 days
I-131 specific activity = 1.0 uCi/gm. AND

Between 2 and

6 hours after a
THERMAL

POWER change of
= 15% RTP
within a 1 hour
period

HBRSEP Unit No. 2

3.4-46

(continued)

Amendment No. 176



RCS Specific Activity

3.4.16
- SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.4.16.3 -----cccccurnnnnnn- NOTE--ccmvrocmcoccennnns

Not required to be performed until 31 days
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for = 48 hours.

Determine E from a sample taken in MODE 1 184 days
after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for = 48 hours.

HBRSEP Unit No. 2 3.4-47 Amendment No. 176




RCS Specific Activity
3.4.16

--ﬁ--

c--

2
3
5

150

100
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OPERATION

»

REACTOR COOLANT DOSE EQUIVALENT 1-131 SPECIFIC ACTIVITY LIMIT (uCilgm)
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PERCENT OF RATED THERMAL POWER

Figure 3.4.16-1
Reactor Coolant DOSE EQUIVALENT I-131 Specific Activity
Limit Versus Percent of RATED THERMAL POWER

HBRSEP Unit No. 2 3.4-48 Amendment No. 176
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RNP NRC Written Examination
SRO Answer Key

Question: 1
Given the following conditions:

* The unit is operating at 100% power.
e Annunciators APP-008-E7, S. SW HDR STRAINER PIT Ml T_EVEL and APP-008-F7,
SOUTH SW HDR LO PRESS, come in snmultaneousl/

Lo

Which ONE (1) of the following actions is required as\(n lmrrgdlate action?-.. -
("“\ _____ /s

a. Stop 'A'and 'B' service water pumgs/ / / > \ /

~
N

b.  Close SW supply to south header vaTVQ V6 1ZA /

\

c. Close SW supply to nortr{’ﬁeade( v§|ve \VE}—&ZD
N ,

N
N
~
N
N
.

/ /> A . \\ \
7 / S T \\\ ) N X
Answer: - \\ AN e A
\ 4 R
d. Close< o\ss- /egt /alves V6-12B and V6-12C A\ e N

AN
— 7,
< ........... \ ,,,,,,,,,, // | / <// ‘\ \j

A VN
<™ \\\ \3 VoL \,\
NN SO\ AN\ T N
NN Y
\\ ‘ / Ny ‘ S
\ /\ NN
\\ ‘\/



RNP NRC Written Examination
SRO Answer Key

Question: 2
Four Operators worked the following schedule at the RTGB position over the past six days:

HOURS WORKED (Shift turnover time not included. Do NOT assume any hours worked

before or after this period.) ' /f’“‘“\\
OPERATOR DAY1 DAY2 DAY3 DAY4/ DAY'5 DAY 6
1 10 14 off /}z;\\\{?“ (13//
2 14 12 14 7107 eff N\ 1T
3 off o ot A3/ />11\\\ 4
4 11 13 A4 D of A 12

S N AN \ // : /
,»\\ \\\ \\ \ /
Which ONE (1) of the operators wald b permitted towork4 12 hour shift on Day 7
WITHOUT requiring permission/tq queed\\qorﬁ\aI overti & limits?

.

.
~ N N
\\ \\\\-\ N . ) .
e NN NS A
\3 \\ . i e \
a. 1 // / A \\ i Y
; o, o . 'y kY ;Y
e N / A
b ) ® " —
N ‘ T 3
N o, X
N g
</' N o A ‘“‘\\\M \
e ,// 4 / e \



RNP NRC Written Examination
SRO Answer Key

Question: 3
Given the following conditions:

* The unit was operating at 100% power when a pipe break occurred inside containment.

e Containment pressure is rising. RN
e RCS temperature is lowering. / ~

g

Which ONE (1) of the following differentiates between Bnon |50fable mam\feed line break
inside containment and a non-isolable main stearp A nég)réak insidethe | contalnment of the

same size? \\ AN N
N

§ / ' \\/’/2

a.  RCS heat removal would be gréater\fokhe sg y 1/ne>reak

b. Containment pressure woﬁld\beQﬁeatér\forthe fee /d line break
c.  Containment sump |e4e¥wo\4ld be. greater\far the steam line break

~
< A

\\ ~.
d. RCS depressunzéfbmv%uld be greqter?brﬁe feed line break " %
%{/ s/“\//’ ,,N.\\\\ //

Answer: / \\\ — /””‘\ A \.\
a. I3(59"’eat}e\fnovakvsﬁuIdbe/greater for the steam | }ve/br ak N )
\ ‘ ™, .
~ \ ‘‘‘‘‘‘ e, ’ \ / / \
A \\ N - / \ N y J
\ ™ 1( L
\\ \\\\\\ \\\\\/ ) //\ Y A - — /
\\ \\/‘> / \\ —
) . / ~ \ e - /
\\ < \ \\\\\ v
NN .
7 AN \)



RNP NRC Written Examination
SRO Answer Key

Question: 4
Given the following plant conditions:

The RCP Seal Injection filter has just been changed out.

HP placed the filter in a lead container. N
Prior to placement of the container, R-4, Charging Pump RoomMonltor read 2 mr/hr.

The container is on a pallet outside of the Chargin /If’ump Room —
The activity source in the filter is primarily Coba r/t
The container is 5 feet away from R-4 detecto an\d Rﬁ4 reads’1\0 mr/hr.

-
“\-.

If the container is moved to 10 feet away frorgt/he R—4Aéte>tor\&4 w\H indicate ..
S / \/
':/ \ \ \/ / \

\\ \ ‘\ \\ // /
a. 4.0 mR/hr. S N N4
\/ o :\\\ \ \ //
b. 4.5 mR/hr. RN N AN
/ \\ \\, \\\\\\ \\
(\ \\\ N \\\\\‘\ N
c. 6.0mR/r. N NN T / A
4 70mRh VD N 7N
/s -~ N X Y
. .0 mR/hr. [ \{:/,N\ . > AN
:"\ Al \\ AN \/ //‘ ~~~~~~ —-— ‘~.\\
SN SN L AN
\\ . YA / v \ \\\\\\\ ~ N
Answer A S/ S
/M‘\\ ........ N N o / o e
. N p ) >
a. 40 mR/r N0
AN \.‘:\NN\ /A < S \)
N\ G NN
AN “ T~ ™ y 3 )
:\\ \ g \\ K\\
\\ N \\\\\/ //\\\X \.,‘\\s\ . S
\ N / \ ~§ \\7
\\ //\‘/ \ E;‘\\\\\\
. \> .\\ \v)



RNP NRC Written Examination
SRO Answer Key

Question: 5

Given the following conditions:

e At 0110, a Reactor Trip and Safety Injection occurred following an accident.
* At0112, an Alert was declared due to RCS leakage. -~ -
* At 0116, a Site Area Emergency was declared. / ™

At 0120, a General Emergency was declared. _/ ¢ \

State/County officials and the NRC must be co;n letecf \»

. <\ /\ ) / /) \\\ 5 ,\.
STATE/ NRC | O (7 \/
COUNTY RN
a. 0125 0210 | > N N S
~ . N ‘\\ NS
b. 0127 T F AN R
— o - \\\ \\\ \\\\\\ / t
c. 0131 |7 0216 N KR
/ 4 N 5 Y
7 ~. S i
d. 0135 || L0220 Y PR
- N, - ‘\xz /’ Raa Y ‘;‘
/ N . } N .
N ) // > ~ N
NN S NS
e AN 7 ~
Answer: ™\ > OO\ ~
o T /’/ LN oS
//\\ - \ \'\ K ; \ \\/ //!
< T~ N AN /
2 = I~ 4 N T, N e
B | 0127 0212 N e
N / e \\\ E\:\\\\\/ /
/ N A\;



RNP NRC Written Examination
SRO Answer Key

Question: 6
Given the following plant conditions:

* An emergency boration is in progress through MOV-350, BA to Charging Pmp Suct, per

FRP-S.1, “Response to Nuclear Power Generation /A'I;WS*’

* FI-110, Boric Acid Bypass Flow, indicates 33 gpm. - _
* Fl-122, Charging Line Flow, indicates 75 gpm. / </ \;; i
e VCT level is 23 inches. N /
e VCT Makeup is aligned for automatic operatlo;( \ \ e
e Normal letdown has been isolated. ) N7
P 4 / / \ >
VCT level will ... T e N
‘\ \\ \ e /
a. remain essentially unaffect o N s

. . N N /
b. decrease to the auto /make\up setpomt an\GLstabihze

c. decrease to the Iow-tevel se*pomt a\d cause the charging pump suctlon to switch to

the RWST. ", ™, N a\
~~~~~ / — \
d decrease to the ég;o nakeup se*po ﬂ( and cycle between the makeup ‘start and stop
setpoint ) T
/S( .,/"/ \‘; \k \/“‘ ‘‘‘‘‘‘‘‘ \\
A’ / // \ ~~~~~~~~ - N

\\ // s N
Answer: /’\ ____________ \N N \\‘ ,./ / \ )
d. k%aseﬁgihe auto ﬁaakeup setpoint and cyc/le b\etweeﬁ the ma /eﬂp\start and stop

S ( VN N
ol > \\\ 3 \ \ /
N\ \\> Y
Y \ )
» \ \



RNP NRC Written Examination
SRO Answer Key

Question: 7
Given the following conditions:

* The unit is operating at 100% power.
APP-003-C3, PRT HI PRESS and APP-003-D3, PRT HAOTVL have alarmed.
PRT level and pressure are slowly increasing, but tﬂa NO apprecnable increase in

PRT temperature. . ( Sl
e NO other annuciators are in alarm. \ \/ \\\\\\\\\\\
/ \ " \/2
The PRT response is likely being caused by Ie;kage;pas( o
< TN
- N

a.  PCV-455C, PZR PORV. N \ \/

N

b. RC-551A, PZR Safety. / ™ S\ AN \
\\
c.  CVC-203A, High PrgésureMdawn Line Rellef

d. CVC-382, Sea/WéIér}Remaune Rene? P

/

/ / N “ Y \
N \/ s A
Answer 7 N // N AN
\( \ / N / /»_/ \ .\\\ N
d QVG%Z’\SQGNVEQFRQU/ f Line Relief. / </ /x \/3
\\ \\m.\ . } /\\ <\ / y, / //\
. R Y
/\\\ \,\ \) ( \\ N p /
\ \\ \\\/ //\ \\ - ~— \\,/ /
AR J N ~
\\ //\\¢ \\\ E\“\\\\/ /
> N
Ny >



RNP NRC Written Examination
SRO Answer Key

Question: 8

Which ONE (1) of the following conditions would result in a reactor trip?

a. PT-447, First Stage Turbine Pressure, fails low with‘“power level at 22%
b. NI-43, PR Channel N43, fails low with powerjévelét Z19%
NS T
c. PT-446, First Stage Turbine Pressure, faﬂs@ghwnth power | Ievel at 1x10® amps

N N
d. NI-44, PR Channel N44, fails high {vﬂ/h power/le\ﬁsl at1 {10 .amps

N / g
\/ \\\ . < // \/
\ \\ AN N K
Answer: / N N /
: . \ \\ AN
A4
c. PT-4486, First Stage 'PUerePréssure falngh with power level at 1x10® amps
S \\\ :\\\ \\\\ ™ ™ / / /A‘:\
// //\ \\\\\ \\\ \/ \
! <, \/ N \\\\ /S g " \:\ \
s S AR

3 . / 4 R
AN N\ T
AN v/ 7 % e
\\ N \ [ /
\\\ ( \ \"\, ™
\ N
N/ \ >
\\/ \ //



RNP NRC Written Examination
SRO Answer Key

Question: 9

Which ONE (1) of the following describes the reason for RCP restart in FRP-P.1, "Response
To Imminent Pressurized Thermal Shock”, if the S| termination criteria CANNOT be

satisfied?

//‘_N\\
// \‘\
a. Restores PZR spray to allow RCS depressu_rjiatiqd nsubsequent
steps L N T
/ \\ AN o 7
b. Equalizes S/G pressures to allow simquangous c‘oqldowqo? aththree loops in
subsequent steps 7 e /’\\ AN
N e

< SN
C. Mixes Safety Injection water and Ri)gwa\t/er t;)/raise/ the fluid temperature
entering the Reactor Vessel db\@coQ\é{ N
~ N ’ e

d. Transfer core cooling to f(rcea\ﬁé&\allawmg\the op{arators to terminate Safety
Injection when the criteria are NOT satisfied N

~ N A
S ~Q NN N
———. N > g EdRY

o . N
Answer: S N \ 7N

[~ D L
\//—-—»s\ \ \

. { o X 7 N, \M/ . . X 3
c.  Mixes Safety Injection water and water to raise the ﬂ?d'tempgratu{e

enteringthe Reactor Vessel downcomer £ N
b . S A ; /\ \\\\\\\\\\\\
S \ /’ R— // \ ‘«\N\ AN
— N N < s AN
T O / ///\ \\)
\\ / a
o Va 7 y
RN AN
4 ~ .
N TN AL S N
NN S N, Iy
\ e \\ ?,\\\\\//
N > \ \}



RNP NRC Written Examination
SRO Answer Key

Question: 10
Given the following conditions:
* The plant has experienced a reactor trip.
The CRSS directs the RO to manually initiate Safety Injection:
¢ The RO inadvertently depresses BOTH Containment. ray pus‘hbuttons

In addition to Containment Spray, which ONE (1) of thé\followmé are A]ZL expected to automatically

occur? N T
/ > . \‘\ "‘*\/
™ e y r\\\ . AN
a. Phase A S y DN
* PhaseB /,f\_\\ o AV
b. * PhaseA N \\ s
* Containment Ventﬂatto/n Isbla\tlon NN
AN \ Ve
C. * PhaseB AN \
* Containment Ventnlatlorrisola‘uo \\\\\ ) )
. \ \_\ L V \“:
d. + PhaseA /| ) RS "
e PhaseB/ ¢/~ R
. Conta\lnment\/entllatjon Isolatlo{ M
/ N S ' :\\/\\“\N \.\
: > el
A : / )
nswer y, /,,\> \»
/ /\ \\-'/ / ' s
&~ AT >
< LNl
\\\ NI ‘\\\\S/
N




RNP NRC Written Examination
SRO Answer Key

Question: 11
Given the following conditions:

A power reduction is in progress from 22% due to degradlng condenser vacuum.
The unit is currently at 8% power. e N
REACTOR TRIP FROM TURB BLOCK P-7 permissive is |Ilum|nated
Condenser backpressure is 5.7 inches Hg Absolute\/and cfegradlﬁg slowly.

NO cause has yet been identified.

/'\3 AN \:7
Which ONE (1) of the following actions should be taken in aécordaﬁce wnfh AOP-012,
"Partial Loss of Condenser Vacuum or Circulgtmg Wate/r P}lmp Kp"? >

/NN P \
a.  Trip the reactor and go to PA TI:M \\ \ ’
\ \ \
b. Trip the turbine and gy\to AOP OOTi‘Turb\ ‘an Without Reactor Trip Below
p-7” N
c.  Trip the turbine ﬁand \OGP 0os, \Norhaf Plant Shutdown From/F’ower
Operations t Shutd_g_wn“ A |
~~~~~~ \\ s Y \
d. Begin a ant utdown in acdordance with GP-006, “Norrpaf ﬁ‘I‘ntShutdown
From & o railens to Hot Shutdown” N
P \ ( ______ // Y > N
T ; \ M ~
Answer: < = { < // > v
/ /
\ahg:m n in accordance with GP- OOG\Norma{E /ant Shdtdown
From Power Operations to Hot Shutdown” %
i (.
X N T
\ 3 \"‘7
\ Ay AN | S /
N Nl Y
\\\\ > \ \)
\V Ve \ /



RNP NRC Written Examination
SRO Answer Key

Question: 12

Given the following conditions:

INSTRUMENT PARAMETER 6AbuE i

The plant is shutdown following a reactor trip.

RCPs are all secured. // .
The Inadequate Core Cooling Monitor is NOT capable of growdmg subcooling margin.

Primary Plant parameters indicate the following:

Y

/

N
)
{

s

\ Mo

PT-455  PZR Press 1é18/5/ﬁ319\ N N
e

PT-456  PZR Press /’\<\ 1465 psig /\ v

PT-457  PZR Press \15\15 Ssig’ el

PT-402 RCS Press \/ ™ \ 1500\0519 e
AN

PT-405  RCSPress™ \ . = 15?5 psig

TI-453 PZR Tem\p(Surgb\klne) 52,4 °F

TI-454 PZR/'I'en;;}(VapoQ N 630°F i/ \
TI413 RCS fHotteg WR Te?np /"~ 538°F PR \\
R
TH423 / “\RCS HotLegWR Temp 536 °F L N
T1-433 Rbs\HotLegWF}Temp 534 °F // /\ ““““ ~OON
Z T \%he\t!iver(‘éjf CETs 548°F /  / /\> \\/
\\ . / 5440,:1\ N ~
N o 547°F | \\ <
N\ R ) N
NV / \54TF -
AN - . I //
The margin to‘iaturation is ... \\\ Ny
AN . >
N N/
a. 46°F.
b.  51°F.
c.  56°F.
d.  58°F.
Answer:
a. 46°F.



RNP NRC Written Examination
SRO Answer Key

Question: 13
Given the following conditions:

* A 25 year old male started working for the Operations department at H.B. Robinson on March 3"

of this year. AN
* He previously worked this year at Shearon Harris as pe/rt of the Maintenance department.

N

His exposure for this year at the Harris plant was 1200 mRem. ;

Fam——

e He has received NO CP&L management exposure\extenéioﬁs and NG«egnergencies exist.

e

s \ s
RN ~ S / N
Which ONE (1) of the following is the TOTAL 6I'[BNAL effective dosé equivalent that the
individual can receive WITHOUT managem conCurrénc} atR@insﬁan this year?

/‘ AN “/

N s

a. 300 mRem { R o <0
S y ,
= N\, o \\ - v/
b. 800 mRem PN NN
\_\\ N \\\ \‘/.
c. 2000 mRem / SO N
Ny \ \\ Ny
d.  2800mRem NN N / /N
/ d ~ N 1
7 o~ P . / kY
5 ( '/’,/ h \'\/ PR .
. N N /\ \
Answer: <_/ N —" ) A N
N e ) e o \\
b WMR \\:}\ N e ,// 4 //’\> N4
AN A 7 o, ) ~
N - SN T
‘ N N - /> / LN ¢ 7 \;
//\ D \\ OO NS/
\ = \\\\ / “L \* /
\ \\\ N 4 \\‘a \“\\\,/
N S oY ;
N Y AN T



RNP NRC Written Examination
SRO Answer Key

Question: 14
Given the following conditions:

* Aclearance is in effect with two (2) Maintenance department clearance holders
(Clearance Holders AandB). 77

e Clearance Holder A has requested a temporary lift of a/ ortlon Bf the clearance to test
equipment for one of the tasks. B

* Clearance Holder B is NOT available on site and iSNOT exﬁecte'dwﬁ‘ack for two (2) days.

Which ONE (1) of the following describes the p /EJCGSS ?o ’r@nﬁ&oran \|Ift the requ1red portion

of the clearance? < / > N Y

N / . . Ve
ZONN LN
a. Obtain permission of Clearance\Holder\A and the/ CO}ﬂ{d Room Shift Supervisor,
remove the tags as neceséary\and retMtQNhe tags when complete

b. Obtain permission of/Ciearance older Aénd Clearance Holder B's supervisor,
remove the tags as ﬁecess\a@\ and remstall}he tags when complete
\ /

c. Obtain permlsé' on of € arénce Holder A and the Control Room Shlft\Supemsor
remove and canc’eT sritire Erea\raﬂze and reissue a new clearance W|th

kkkkkkkkk

d. Obtam/p\ rm&snon’éf' ,Glearance Holder A and Clearan a/cé oldar8! upe
remove and cancel the entirg clearance, and relssue ne cleararife\w\th
me boundaries wWhen plete
\\
/"
\ Q/

L

\

An/s@\

\ . N

\ AN 7
\Elbtaln ) perpriission of Clearance HolderA an Clearance?t er B‘s supervisor,
\ rempve?hé tags as necessary, and relnst\alQhe tags omplete

\\\\ > \ \
\ NP4

/]
/
/
N
LN
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Question: 15

Given the following conditions:

* Fuelis in the vessel.

* RCS temperature is 120°F. N

* |tis 10 days after the shutdown. SN

* RCS Level is 8" below the vessel flange. S0y

* RHR cooling is lost. NN S

e N AN T /

Using the supplied references, which ONE (1) g/ he followlnb ldenhf es how much time
remains before boiling begins occurring in thg S'? / > N v

/f/\\\ \ \ // ‘//\\
N N
a. 15.5 minutes NN NS /
/ \\\\ \‘\ \\ \ /
. N\ N \\ /
b. 22 minutes A~ N NN N/
\ \'\ AN \\\\ N
c 29 minutes SO N\ )
' /‘ ~~~~~ \\ ~ \\ . /A\
o™ 5 ) 7N
d. 405 mmutes/ SN D Y
,// ™. \ y
§ \/ R \\/ A U\
N e / Y N
/ \ \ ‘‘‘‘ 7 ! N T —
P / SN T - \

/\ \\\ - \\ N { i /
\ \\\ ~. \\\/ Vv N ‘X S \\\,/
Y /\\/ \\ ) R 7
\ \/ \ \\\ S
\\ b . N
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Question: 16
Given the following conditions:

* While performing a surveillance on LT-460, 1&C personnel discovered at 1200 that the high
level trip setpoint for the channel was 87.5%, which is o de\tg: calibration tolerance band.
* The I&C personnel adjusted the LT-460 high level trip etpoint back to 91 .0% at 1215 and

completed the surveillance satisfactorily. N
* They report the "as found" information to the Work ontroh SRO who determmes that the
channel was inoperable in the "as found" conditio \ ~~~~~~~~~ ,
e The Work Control SRO notifies the SSO at)Z/ of the |therab|I|ty‘6f fhe channel in the "a
found" condition. Q / / \ AN N \
Which ONE (1) of the following statements is cbrrect co%e/ﬁ/ g)\e operablllty of the channel in
accordance with Technical Specifi cathns \
\\ N \\/,/
a. An operability detern)m‘a(o?\ls NQ']' reqw\ed since the setpoint deviation was less than
5%. \\ \\‘\\\\ / A

b. An operablhty,déter jﬁatlo\m\s NOT requured since the channel is; ﬁow operable
("
c. The channel NBT operablé\and th/e bistables assomatec} wlter]}460\must be placed

.\\
e .

d. The CM| |sNOTQr;erab and he bistables ass ;lated/mth LTAGD{st}e placed in

g/tnppedeohdltlon\n an 1830.
N\“\/ <// \
Ans\xer\ \ </\\\\\ —
\/ AN ) ‘*.T\\

AN
b. \Q dyerablllty determination is NOT required éthe \he channel is now operable
NS
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Question: 17

Given the following conditions:

* The unit has been shutdown for 30 days for refueling.

* Refueling cavity level is (-)18" below the flange. TN

* Initial water temperature is 106 °F. 7N

* RHR cooling is lost. / { N
NN T

Using the supplied references, which ONE (1) of thé?oycﬁding indicategapgréximately how
much time exists before Containment Closurei;, (qu;iredg NN

DN

%
/'\_ .. N ~
a. 30 minutes 7N / \/
AN /
. - N\ ‘
b. 35 minutes SN \ 4
\\ \‘\\\\\ \\ \//
N\ .
c. 129 hours NON N AN
oS \\‘\ \\\ RS b
AN N Y N
d.  14.0 hours N N A
/ \) \\\ AN y \
o 7/ h b k kY
. ;'/ Vo U ) N
‘\\ - \\\ \/ e s \\l Y
/ SN - A
\\\\\\ e A .,
\“ - SN T — \

Ny N ~ O\
\\ ™ \ ) . /
N Noo\ Y

N\ \ N

\\\ / \ \s
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Question: 18

Given the following conditions:

SG Tube Leakage in excess of Technical Specification limits was detected with the unit at power.
The leaking SG has been identified. N
AOP-035, "SG Tube Leak," is being implemented. /

The leaking SG has been isolated. / / N /

The RCS has been cooled down to 480 °F by core% it thépmocouple ings.
The RCS has been depressurized to less than eak}n G pres’éure angd stablllzed
All RCPs are running . Ve \_
Pressurizer level is 85%. < / / \

~,

hS
e
/ '\‘\ ~

Which ONE (1) of the following descnbesthe a\\mns thé\operato;é should take if the affected SG
level begins to decrease? N N\

Answer: (

! ~O S ~
a.  Increase charging ﬂo»kAND turg onbressunzé'ﬁeaters

b.  ONLY turnon presshﬂzer\heat\ers . / //,\
c. ONLY depressur/lze vl/smg r\ffmk sp\ays \

d. Increas ;c\a)glng ﬂow AND depressunze using normal sg:a/

. AN /“ ;o /
— a4 >
N \\\ ______ / /

Mngessunzer heaters \
‘\\ //\ \\ ‘\‘\ ‘‘‘‘‘

\\ ™~ /\\\/\/ AN N i T
/ \ '2\\\//

Y

\\V} \k\\’ ‘)>
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Question: 19
Given the following conditions:
* The unit is operating at 40% power.
* An instrument air header break has occurred. //"“‘\_\
» Instrument air pressure at the receiver is 79 psig. N Y
* Charging Pump ‘A’ speed has increased to maximum. (> i N
e HIC-121, Charging Flow, is fully open. Y .
* VCT level has decreased to 11" e \/ \\ e ya
e
Which ONE (1) of the following actions shouLd be dfrect/ d> b\a&enx?
a. Align the Charging Pump suctlon to\th orm a plant shutdown per

GP-006, “Normal Plant Shﬂtdbwn\Fron\Po er Op atlon to Hot Shutdown”
b. Align the Charging P)ng Sl‘JC’[IOF{ to the RWST tnp the reactor, and go to PATH-1

c. Close HIC-121 and" ?rzxm a\ﬁlan\shutae{n per GP-0086, “Normal/PIant
Shutdown Fr Powér Opera Qto Mot Shutdown” j

d. Close HIC\121 trlp the reactor ana/o to PATH-1 // T \
\ \ e //\‘ """ ’/! /"; // \ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ‘\\ \\
—~ N NS / >
. ( ~~~~~~~~~~ N \
Answer: ( —a N < \

AN — / “
mﬁ\‘\mi@Ch mg\Pump suction to the RWS3T, tnp the act&, and go to PATH-1

\ AN \\/ A ;
. \ SN &\\
/ / N
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Question: 20

Given the following conditions:

* The unit is operating at 100% power.

» All plant systems are available. //'”‘*

e Maintenance is being planned on the following syste trair]stkg will make them each
unavailable for between 42 and 48 hours: }] N

-~ PZR PORV 456 N S
- MDAFW Pump ‘A’ NN o~
- SG'C'PORV Y \ N
~ RHR Pump ‘A ; <// )

~ N
Using the supplied references, which ONé (ﬂ\sf\he fol@pg/c%binations are permitted to
be taken out at the same time based thh\e\se b{anngd me
(,/ \\\\ \\\ AN
\\ \\\ N \
a. = PZRPORV4S6,/ S\ N =
P AN Ny .
RHR Pump A/% . NN \\)

intenance times?

. = PZRPORY 456 N N { / \
° MDA aurﬁ\P/W/’\\‘\ \\/ \}1\ \
A Y 3
c. ° R m})“ \ : wwwww /,./"\ ‘ § A‘_\\’\‘ Y
. sc@@v ) J / N T AN
Ty > \\ <\‘ o / \\)
d. <MDAFV\EEumpLQ . /S
*\_SG 'G PORV ‘ ayay
AN \:\‘\“‘\ “,‘ </

<\§ S\K \\\\ \\
Answar: N\ § N \\\7 y
\\ < \ “\ I
N ' \ \\
\ V4

MDAFW Pump ‘A’
SG'C' PORV
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Question: 21
Given the following conditions:
* Areactor shutdown is in progress.
» APP-005-B2, N-35 LOSS OF COMP VOLT, is received, ™.
e N-35 indicates 6.0x10E-10 amps. / N
 N-36 indicates 7.0x10E-11 amps. e s
* N-51indicates 80 counts. N Y T
* N-52 indicates 90 counts. / \> \\ Tl S

AN
Which ONE (1) of the following describes thQN{ NIMUM ac)on?k) reqmred to obtain Source
Range N-31 and N-32 indication? VAN S
\\ \ \ Q / 4/

/
"a. Push ONLY the "Train A S/ourCe ang\e Logtc Tnp/Defeat" button

'

N
b.  Push ONLY the "Trafﬁ A Perm@we P 6 Dé;eat" button

c. Push BOTH th A Source Range Eoglc Trip Defeat" AND t;zé "Traln B
Source Range ngu; rlpDe ea" buttgns \
d Push BOTH fhe "T;am A Permlsswe P-6 Defeat" AND the "ﬁé‘i‘ﬁ‘B Perfnlsswe P-
6 Defedt" b (\ns N e ;
_______ y y > AN
,r ‘‘‘‘‘‘‘‘‘ \ ( ~
Answer: < \ - // / < ' > \)
AN N
< (s AN Push B\\D{ﬁi A Permissive P-6 Defeat* Al\}D\(he ‘f@y/é P/efmlsswe P-
fea tt oo \
X AL N /
S AN T
\\ /\\ / \ T ,/
\\ ) \ \‘\‘>

\ .
~ K
Y
\
9 \ /
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Question: 22
Given the following conditions:
* The unit is operating at 100% power.
* NO scheduled releases are in progress. /’ ““““ ~
e A small leak develops from the bottom of Waste Condensate Tank "A",
» Al ventilation systems are in a normal confi guratlon/ \’ Y i
AN ~ .
An indication that would alert the operators of the /a(:c‘l;er\utal ||qu1d release in progress is an
increase in the level of monitor .. N N
< <\, // NS
. . S AN / A v “\_ ¥
a. R-3, PASS Panel Area Monlto:/ S s
AN 4
b.  R-4, Charging Pump Roorﬁ Area Momtbr N . /
AN s
c. R-9, Letdown Line Aréa Momtor \\
L \\ \. N N
d. R-14C, Plant E "éh‘tNoble Gas Low Rahéa Monitor.
/ N \ :.: \
js / \: //////// “ \\ // 3 X
&\\ - ;\\‘ A /! /“\n“\\d \
Answer \/\ N //\ ) " /,\ \‘\--\\ \\
\ \ AN £ / N \ AN X
d B»ﬁ(“;~~~Pl§r}§ Efﬂuent Noble/Gas Low Range Moni )o/r v \\\ S/
\ « > P \ Vs Y ~
~ \ \: ‘‘‘‘‘‘‘‘‘‘ ’ i ¢ / ‘
\\\\‘ \ / ( ‘\ \ \/ (
AN . . / \\;\ . ~— \
\V N e
S Y\\ /
\ ¢ N
N N
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Question: 23
Given the following conditions:

* The Control Room has filled with dense smoke from a fire on Unit 1.
* The reactor has been tripped manually by operators. " ™
* The Control Room has been evacuated due to the dense smoke

Which ONE (1) of the following identifies the proceduré{s) th%uﬂll be INITlALLY used to

——

stabilize the plant? S T
/ / : N

/ / N \ ™,
/ / \ \\\ \\,
a.  EOP Path-1 and EPP-004, Reacto<r Tnp?{epons{e RN d
\ AN Q ;s

N\
b. DSP-002, Hot Shutdown U/smg the Dedicatéd/AItemate Shutdown System

N
/ ™~ \\'\\ \
c.  AOP-004, Contrq[,gpbm Ina\céess\tblmy / 4
/-/ /\> \\\ \\
~/
d GP-006, Normal Plant Shutdawn\from Power Operation to Hot- Shg;doWn
NN ™ . ~
\ \ //\\ _____ / ¥ . / \ ‘‘‘‘‘‘‘‘‘‘ N \
R ¢ e / R N
7 T E»\Q \x ™~ / ,/ Yavd \> \\,/
. \ I { V4
Answer: \ : SN T
\‘***- / l,l AN P / AN
‘AOP 0 trol Room Inaccessibility ( N VG /
“‘\ “‘\ \ /
\\\\\\ /\/\\ \W_\\\\\ /
\ AN - . .
\ ’ \/ N e~
\/ AN Y I
\, \ \\>
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Question: 24
Given the following conditions:

* The unit is operating at 40% power.
e (OST-011, "Rod Cluster Control Exercise & Rod Posmop Andic catlon Monthly Interval" is
being performed.
* Annunciator APP-005-E2, ROD CONT SYSTEM UR/GENT FAILL_JB_E alarms just as
Control Bank 'C' rods are being withdrawn. A \\ \\\\\\\\\\\\\
T
Which ONE (1) of the following describes this 9ond ition aqd Tor the\actldﬁ‘s/that should be
taken? p NN
NN
' \, SN
a. * Thisis an expected alarm. ° NS / /
* Continue W|thdraW|ng Contrel BanR\'C' ?&d\s ya
s

o

b. * This makes mor: haq One rad moperable
*  Trip the reactor and go Y&EA \1\\ / .

g o /

c. * Placethe, ROD B\NK SEJ..ECTOR switch in Manual. Y
* Restore Tavg/ 10 Fre TBy\(aEtng\tyrblne load. YA

d. * Plage th\eh(\)D BANKSELECTOR switch in Manual. / - ‘=\
* Restore Ta\e to Trefby dilution. 4 T N
( S \\“:§; \ > / /"/,/ ./// & > \\/
Answer:  \ — A N 2N
/’ \ e
A e %{the\P\OD BANK SELECTOR switch in Manualx_ /
\\ \\° Restore\Tavb to Tref by dilution. / ‘1_ (. ] \ /
\\\ \\\/) \\‘\7
AN N ™ /
\\ \ “\ N
N NS
\ s \./ /
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Question: 25

Given the following conditions:

The unit was operating at 100% power.

A turbine runback is in progress. TN

Power is currently at 93% and lowering as the turbme/(unback occurs.
APP-005-D5, OTAT/OPAT TURBINE RUNBACK RGD STOP, is jiluminated.

APP-004-E3, OVERTEMP AT TRIP, is illuminated. NN \/
All loop aT's indicate less than the OTaT and, O/PA\F sétponnts e/
All OTAT and OPAT bistables are extnnguns)xed N ™

. N
/ NN >

Which ONE (1) of the following describes )hegactlorﬁ/to he tal;en’?

\\ \ \ // i a
a. Verify the turbine runback/fstdi)\swhen powe\ l{wers to 90%
b. Verify the turbine runﬁa&(\s}c@ps when powe; lowers to 70%

N a
c. Place the turbi }zé in MANUAL due tog ru\nback circuitry failure .~ \

/ 3
d. Tripthe reac{or ngo to P?\TH b e\ \‘\_\
A N — ST
/ \ AN -// i t ‘\“\“\ A
\ \\ /\‘ ..... // // /'/ > \‘“‘N-\w\\ \\B
Answer: &/ﬁ\“w.\\\;}“ \:\\ ....... e S /\> \V p
N
Tnp\t\he r cte::and 93 to PATH-1 AR S
AN

/. 7 /\/
\ \\/ / /\ s‘x ‘"L.\\\ \
o N 7 ’
/ \ N

N\ S .
\\ N \ N
N\ / g
\\A 4
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Question: 26
Given the following conditions:

» Avalid alarm has been acknowledged for R-1, Control Room Area Monitor.

* The CRSS has entered AOP-005, Radiation Momtonng 8ys"tem

» Step 3 of Attachment 1 has the operator stop the HVS1 Auxnllary Building Supply Fan
by opening the supply breaker on MCC-5. &/ {

\\// \\\\\\\\\

Which ONE (1) of the following is the basis for thi;ért?a];,’?’\ i
’ / A~ \\', \'\.
/ . NN \
a. Ensures that any air-flow will be frém the Contr/o( Ro /emio the Auxiliary Building

b. Ensures that the air-borne contammants cheContrg( Room will be exhausted to
the Auxiliary Building for c:téam}g \ NN S

N\
c. Ensures that personnétin t \e Awghary Bu”idlng wnll NOT be exposed to high

airborne activity for aprolc}rge\d penoci / A

-

d. Ensures that rsonn,él |n fhe Control Room will NOT be exposed to mgh radiation
condition fora pr:élch”)gefcr penodo\t pre

/\\ \\ P s \
Y AN [ AN
Answer: AN P / “““““““ o N

RN 4 /
a. nsures that any a ﬂow will be from the Control 5oom\t6 /the A}axmary Buﬂd/ng
~~~~~ t 7 .
AN D A0 SN
\\ \\\t\\\>\\\ \// //\\1 R - \\\//
N\ AN N e
\\/ \h\‘ f\\\\ /
N, \ AN nd
N NN
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Question: 27
Given the following conditions:

A large break (DBA) LOCA has occurred.
EPP-15, Loss of Emergency Coolant Recirculation, is being mplemented
One S| Pump and one RHR pump are running. / \

Time after trip and Sl is 20 minutes. i
SI CANNOT be terminated due to insufficient sub\cbqllng 4 R,

Using the supplied references, which ONE (1) 9fthe/fglowln\gstate§ the M/NIMUM Sl flow

27N
7 N

?
for these conditions? R < ‘v / N
a \ /N
a. One RHR pump mjectlng%wtg ﬂow manua\llyt ttled{o approximately 260 gpm
N/

b. One RHR pump mjectmg wlth ﬂow‘manl]ally threftled to approximately 130 gpm
/
c. One SI pump mjectlng, Wlt\ﬂQW rhaﬁually throtﬂed to approxnmatelyA260 gpm

d. One SI pump mjeptu)g w|th\ﬂew manl;ally throttled to apprommately 130 gpm
‘ Norr” \\/ ./-m\\\ \ ;\

Answer: o ? /
- \ N\ / / / / U »

o,

C. O\e Sl pump |nJect|hg) v;/;'th flow manually throttle{to apprdmm?tely 260 gpm

AN \\\\ (N / / N

/f\ \\\\ \ \ / \‘ . / /

“ \‘\\ \\ AN \‘\ i

\ e - \\\\ “‘\ ‘\\“\\ N

NN . \/ //\\\ e O\
AN \// /\\\// A P /
AN / X“ T s

\\ \,\
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Question: 28
Given the following conditions:

* The unit is operating at 24% power during a plant startup.
Rods are being withdrawn to raise RCS temperature. .~ ™\
*  When the IN-HOLD-OUT lever is released, rods co yiue to steb outward.

\\\\\\\
\\\\

Which ONE (1) of the following actions should be ta/keﬁ?

>
a. Place the ROD BANK SELECTOR syltch in Aqtohwatlc ahd verlgrod motion
stops < < \\ e
b. Place the ROD BANK SELEC'(f)R\sWt\h in k@r}ual agd verlfy rod motion stops

C. Manually trip the reactor y*( a\ttslpwon of\an\lntenyedlate Range High Flux Trip

and go to PATH-1 \ A%
\ \ \?\ x
d. Manually trip the reaetor in ‘antlcu}a\t\bn of aPPower Range High Flux (Low
Setpoint) Trip 3nd g‘(’r{p PATH 4 \\ ~’ (/ \
””””” g /4““\ \\\ ) \ i\\
A - § <~/ g \.\\\ \\/ . T :}\ \
nswer: AN \ B ~

a. Placeth W}\KN{SE”L /OTOR switch in Automatic an}venf;\rodNO\tlo}x
(top‘s\x-\; \w <

P \\\ \\\\\\ < ¢ \/

N \\\> aN S \
\\ \\/ / \ \\2 “‘\\\m vy
\\\ / N \\ i\\\\ \//
L < N
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Question: 29

A Containment Purge is in progress.

Which ONE (1) of the following will automatically terminate the purge on a high radiation

signal? TN
///\. “
a. R-2, Containment Area ‘\\ N4 _
/ o 7
—
b.  R-11, Containment Air and Plant Ve /tiﬁar%uate\ . ~
S \ N
c.  R-14A, Plant Effluent Particulate, < . 7 /
/ \ \ / \ v
AN
d. R-16, Containment HVH Coohhg Wate\nRadl\ac{ve Liﬁuud
RSN /
~ AN g\ \\ \ .
// \\\\\ \\\: AN
Answer: /W\:\ \\?:\ \\\\’ / A
b. R-11,Contaipée}t\/}i12 and\PiaQt VentParticulate
! NG 3

\\\

/

R N } ,
NN NV
AN \\\\\/ e \\ N

%, \\\/ \ 3 p— 7

\ /\/ \\ r\\ /
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Question: 30

Given the following conditions:

Reactor power is 35%.

All control systems are in automatic. //’““\\

Pressurizer level transmitter LT-459 is selected for control. '

A small leak develops across the differential pressufé be{foWs for LT-459 resulting in
pressure equalizing across the bellows. . -

NN .
Assuming NO operator actions, which ONE (1) of/the?ollemg \desbnbes the instrumentation

? .
and plant response to this leak® < (\/ / /, X \“'/
\\\ AN 7 7N
NN
LI1-459 LI1-460 NN o
PZRLVL | PzZR va_/ SO0 N N S
N \\ \ //
a. Increases Inczr,efase\ Jo \\
b. Increases /Décre;‘Ses\ ™ \\/ ) /ﬁ‘a\
7 - — ™ \>- a‘\ \‘.\
c. Decreases | (ncredses™| N
d. Decrésés. ~Decregses | | /\\{\ \\\\\\\\\\\\\\\ \‘\_\
X S / “\ \“~~\ .
NN S Al N
Answer: ™\ \> < <D ,
S \ i T/ yan N \/ / >
¢b.  [“ncreases [\Decreases oo \ ' :
\ s \Ln\se\ / //\\ N /
N ~—\
\ \/7 \\ S >
N / N 4
N NN

A ~
N \ /
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Question: 31

Given the following conditions:

* The plant is being shutdown because of high vibrations on Condensate Pump "A",

The plant is currently at 65% power. TN
« Two Main Feedwater Pumps, two Condensate Pumps’and a Heater Drain Tank Pump are in

service. RS Y i
» Condensate Pump "A" trips. N .

e N AN e /_./
Which ONE (1) of the following actions should pe/taken? N
E / / . \ S
. < R ,/ ~ AN L
- AN SN
a. Attempt to stabilize the plant ai*\thew;ﬁr ent poy e;level/‘_,

~ /!
b. Attempt to lower turbine Ioéd\atafrate \be@aen 1% minute and 5% per minute and
stablize the plant at or below 60% pawer', .~

.

/ N \\ \\\\\ \\
c. Attempt to lower turbine lBéd\@t a\‘@te\tgetw n 1% minute and 5% per minute and

stablize the plir)tator;t‘i'elgw 50% power-- A
4 \\ \\\ { \}
d.  Trip the reactor afidGotoPATH-]
\\ e’ \\\ N / /«\\\:\ \
~ PR S
/ \ \.‘_,_.,.// N ‘\{\“‘““m\ ‘\
\ \ \ //\\... ,.z/ / /'/ \ ‘m‘m““‘“\ \>
Answer:  ~._
ST \ N N ,/ 7 \/

N s
C. Mempt lower tur\ar}a load at a rate between/1 ‘%\minhte/angi g°}pq minute and

stablize the plant.at of below 50% power /| s
\ Vo . /
A\ T v e \ L.
\\\ \\\ - /\ \\\E\‘ \“\“‘\.\\}/ /
\\\ / \\/ \\ V\\\ / A
N N

\\\ ', 7
Vs
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Question: 32

Given the following excerpt from OP-922, "Post Accident Containment, Hydrogen
Reduction/Venting System", and the following conditions:

* A design basis LOCA occurred 90 days ago. / ) N
* Hydrogen Concentration (Hydrogen Monitor Readmg/) is Z 5% NNNNNN
* The H, Recombiner System is unavailable for Con’?alnment/Flydrogé\rTReductlon

From OP-922: /-/ ’ /> '\_ AN
Y

5.2.8 Determine the following dat&\ N / /\ N

1. H, generation rate‘(rorﬁ\ch e éoo/k ?Lﬁve 7.16, Total Hydrogen
Gene%{tlon\Rate ?‘xom\Qll So/u ces

N
- Time foﬂ rig DBA \ . Days
-H; Gene(atlo Eate \\\\\\ v ) SCFM (Curve 7. 16)

,~" —
~ .
.
s
\

kakaka from bontamment Hydrogen Momtor located in
the t’fopt( | Rbn fﬁﬁ\ analysis of Contamment sal‘nples

SR kY
Y

/ \-I-T Concéntr)atloh — "\\

5. 2? \Galclw\hq réquured/exhaust flow: \)

AN
K Qe 2400>G

/\ \ ‘‘‘‘‘‘‘ - C ‘, \//

is exhaust flow in SCFM
\ \ \ G s H, Generation rate //\

) is H, Concentration T \/

AN
\ / Required exhaust flow . SCFM\ /

N\QTE> The Containment Air Exhaust Line (PACV “B”) should be used in
preference to the Pressure Relief Line (PACV “A*

Using the supplied references, in order to provide required exhaust flow through preferred
exhaust path (Contalnment Air Exhaust), Containment pressure should be raised to
approximately ..

a 0.9 psig.
b. 1.1 psig.
C. 3.7 psig.
d. 4.6 psig.

Answer:

a. 0.9 psig.
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Question: 33

Which ONE (1) of the following Fire Brigade qualified personnel would normally serve as the
Fire Brigade Team Leader in the event of a fire in the Auxiliary Building of Unit 2?

a. Fire Protection Auxiliary Operator / )
. / // \\\;
b.  WCC Senior Reactor Operator NN —
/“\\ \\\ - - /7
c. Unit 1 Superintendent Shift Operatiops/ 0N LY
. NN

S
d. Environmental & Radiation ContngSupeszor// R N
NN . N
< O
\\\\\\ NN\ T
! SN N S
\x \\ \/

Answer: N\
\\ \\ ™. \\
. ~ \_\ \\\\\ \
b. WCC Senior ReactorQperator ™. / X
e, N N N . Y
NN AN ™ /
,/ v \\ \\ 3
{/ (~ NS N \\\ / \\ %
i AN N > . X
5 Y ST
DN kY \
/ \ \\\“"/ s ~ ‘} \4~\‘\ \
\ /A ~\..// 7 /s \ ‘‘‘‘‘‘ - \
A4 / / AN
S — \ \ ‘\\‘ ) / / g \\)
- \k ,,,,,,,,,, / x
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Question: 34
Given the following conditions:

The unit js operating at 100% power.

APP-004-F7, INST AIR HDR LO PRESS, has |Ilum|nat/d

AOP-017, "Loss of Instrument Air”, is being implemented. N
Instrument air pressure currently reads 79 psig andslow.{y decreasmg
The Station Air Compressor is running. /\\\ 2 \»7

/s )

a. valve, SA-5 will automatically Q/PEN topass S?S}hrou@w the IA aftercoolers and
separators to remove contaminants puortq passing into the |A header.
/ ‘\ N /
b. bypass filter isolation valves SA-220.& %—22‘1\ will automatically OPEN to pass
SA through a filter to/r‘emo{ie contammantS\pnor to passing into the IA header.

SA to |A cross connect ...

C. valve, SA-5 wi manhally O\PENED tOpéss SA through the 1A Qﬂercoolers and
separators to ove/mntammants p‘nor to passing into the IA heade]r

d. bypass filter lsola\tion valves SA-?ZO/& SA-221, willbe m E]Puah‘y\QE’ENED to

pass SA Th{ougn afi lter‘tow'emove contaminants prior to péssing into the.
heade?'\ \\ o= J 7 ~— N
—~ { ya
(’ N\‘\\\}A \ \\,_-w// / / /'///\ \\\ \/
Answer: - /., NS /" /
\\“‘\«x\ / y AN ?
- pypassfiter ixclation valves, SA-220 & SA-Z21, Wil be\r\amhu{ OPENED to
pas\SAt ough a filter to remove contan{nants ;mor to p smg)nto the IA
e der\\ S\,
/a N
AN E
\ / ~/ AN U //
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Question: 35
Given the following conditions:

* The unit was operating at 100% with bank D rods at 218 steps when a failure of 'B'

inverter occurred. AN
NO reactor trip occurred. / N
* Rods CANNOT be withdrawn. SOy
NV \\.‘7
Which ONE (1) of the following is preventing rod m6ti 7\ . 4
N
/ / / NN
a.  Power range flux rod stop e \ N v o~ \\ 7
b. Intermediate range flux rod ,stop\ \ Q/ /
c.  Overtemperature aT ;Qd stop “ \ \\\ AN /
d.  Overpower aT rod stop N \\:\\\ / I’
/ \> \\\ \\\\ ,/ ¢ \1\
1 / \///‘*\ \\\ ) A \‘\
| /// \\\ . \/ e \\\ iy
Answer: \ ST

AN N Lo T
a. Powerr g>lu§ ro st()"p V2D TN AN
/\ \\\\\\\ AN \?\ wwwwwww / <// ,\> \)

<
— AN SN
<\\\\\\ //\ \ —— \\\\//
\ Y N e
\\ { N s
A% AN
g \ S
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Question: 36

Given the following conditions:

* A reactor trip and safety injection have occurred due to a SGTR.

e A transition was made from PATH-1 to PATH-2. P

* During the performance of PATH-2, an improper com unlcatlomresults in the CRSS
incorrectly transmonlng to EPP-17, "SGTR With Lois of ge\ctor poolant Subcooled
Recovery."

e The first four (4) steps of EPP-17 either verify ti s\srewouslycg pleZd in PATH-1 or
check plant indications only (NO ACTIONS ARE }\ TUA&LY PERF ED).

After completion of the first four (4) steps of EPP- 1]/thh CRSS resognizes that the
wrong procedure is being lmplemented/\ N /

Which ONE (1) of the following descn es ‘the a\etlo tée C SS should take to most
quickly mitigate the consequences TR W\IT UT \ﬂolatlng any procedures?

\\

/
a.  Continue on in EPPZ, tra?ui&on*ng\to PATH 2, Entry Point J, when directed

/"“\
\

b.  Transition ba/c!f to PAfH 1 En\ry Po‘nt A

\
Y \

c. Transition baqk té’PATH 2, éntry bblnt J //\ T X

NN AY
,/

d. Transiti n bak;k \to the pomt in PATH 2 where the incor eat\trans‘tron@d

\\ \\\ \\> / /\ \\ “\\\“\“\
N N

N c/ K\\J
d. 1\ Tragsition back to the point in PATH-2 where the mcg‘re ransition was made

\> v>
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Question: 37

Given the following plant conditions:

* During a plant transient, Control Bank 'D' rods are moved inward.
*  After the plant stabilizes, the Reactor Operator recognizesthat two (2) Control Bank ‘D'
rods are misaligned by greater than allowed by Techr;réal Specnﬂcatlon limits.
SN )
Which ONE (1) of the following actions are to be taken‘?\ A \/ T

/ \> \ T //

.
a. = Verify Shutdown Margin within 1/ﬁou; ap,d N
* Realign the misaligned rods or\bg in MOdZ wﬁun\Q holrs

b. * Verify Shutdown Margin wﬁhm \hour, an /

* Realign the mlsallgne;} rods\br reauce\power tg £70% within 2 hours
N\

AN
c. * Verify Shutdown rg\n within ﬂmur\and\ /
e Shutdown to M SW;thm G\Tﬁours />

d. * Trip the re;xffor abd I
* Goto PATH{‘} \/ — \
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Question: 38

Using the supplied references, which ONE (1) of the following conditions would require a
One-Hour Notification in accordance with AP-030, "NRC Reporting Requirements”?

a. A manual reactor trip is actuated from 20% povge/r/due\tb a break in the Main
Turbine Electro Hydraulic Control system piping P ;

b. An automatic safety injection is actuated at 1 00% p\oﬁer due ‘{5"é‘nzl&C Technician

lifting an incorrect lead 2 NN
/ e AN AN ‘ .
C. You receive a report that a previously reported emplo\ye\e’s positive FFD test was
erroneous and is due to an administrative error at the Igbofatory
( \\ AN <‘ ,/ 3
d. While on your tour, you note that the WCC SRO’s speéch is slurred and you smell
. N N g
alcoholon hisbreath /™ Y]
. ey \\\ )
VR N \\
Answer: 7 ¢
’ e .
N g a——
= . e / ““““““ '
C. You receive a report that a previously reported employe‘e s-positive FFD test was
erroneous and is QU’e‘to an administrative error at the Iabor‘at/O(y b >
‘. N A /
» 7 . ~ /
e 7 PENEREG A
/ ~ “ / y N N4 /
y N . AN /
g SONL S -/
\/ N \ _____________ N
P | v
v ’ N /
~ N
Y >
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Question: 39

Given the following conditions:

The RCS is at 190°F during a plant cooldown.

A break in the CCW system has resulted in all CCW pumps*belng tripped.

All RCPs have been secured.

Charging Pump ‘B’ is running, with Charging Pump/A sgcured

Charging Pump ‘C’ is under clearance. N ~.

AOP-014, Attachment 1, “Emergency Coollng tobga\glng Pump,” has ;ust been started.

AN
Which ONE (1) of the following describes h0\<.rthe Q‘harélng PJsz should be configured
until emergency cooling is available? v / Y

S

< \\ N /

N\

a.  All Charging Pumps shogld bé\sLoppe& \\ /
b. Charging Pumps ‘A’ anu‘B\should be alte‘mately operated at minimum speed

¢ O
every 15 minutes - \ . \\\\ O // A
C. Charging Purr(p P shbuld be\operatéd at minimum speed {
r N 5 \:\
d. Chargl/gPur@ B should be\opera{d at maximum speed 7N Y
AN AN ;/\ ...... / /_i5 // \ ““““““““““““ - \\>
— g /o
/ ‘“\w,\}l‘\\\ \ \“\--\,m/’/ </ /.//'\> /
. ; S
Answer: - X \.\\> AL ¢ .
~ AN U NN
¢ \ AN N | \ \
\ \\\\\ \\\\ /\ RS
d\ \Qhargl/ g Pump ‘B’ should be operateéa\ma)umum sp\d\
\
¢ S
N\ AN AN
) N
\\’/ \/
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Question: 40

Given the following conditions:

¢ A reactor trip has occurred.
¢ A transition has been made from PATH-1 to EPP-4, "Po /st"T‘rip\Response."
e APP-004-B2, PZR LO PRESS TRIP, is flashing.
e RCS pressure is 1825 psig and decreasing at 10 psig per’ m\nute )
e Pressurizer level is 13% and decreasing at 2% perminute:” e
e Containment pressure is 3.1 psig and increasing a>0 QS|g per mmute/../
o RCS Temperature is 553 °F and lowering slawly.,, NN
¢ All Charging Pumps are running at maxmgﬁm sgeee“ NN N P

N\

Based on the procedures in effect, whlcnONE (N of the\folwwm@descnbes the instructions
the CRSS should give to the Reactor /Qperqtorﬁ\ N

( \\ \\\\ \\ /
\\ \\\ \\/
a. Start BOTH Safety nyjechon\Pumps N
b. Initiate Contalnmént Spray N e /
c Initiate Safety In;ectlen """""""" \\ > /> \\\
T4
d Stablll;e/ hQS\te_m E,e;atﬁ?é | R N
\ \ \ e /,f / / \/ ............ - \
______ g < / N
// ~~~~~~~~~~~~~~~~ N N / 7/ 2N \/>
« S N, { <07 P
. \\ \ ~~~~~~~~~~~~~~~ \.// / / AN Q/ / | \/
Answer: . N AN AN %
e N AN “ *.l‘ AN
. k o> L N \ / ( \\ ~~~~~~~~~~~~~~~~~~~~~~ \ \/
c. |n|t|at€ Sa{/ ety Injection ‘\\ ?,‘_f\\__\// ”
AN \\ "' ‘
Y N
4 \\//
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Question: 41
Given the following conditions:

* Power has been lost to Containment Pressure channel 954

Containment Pressure transmitter PT-950 has failed lo yg
NO actions in OWP-032, “Containment Pressure,” have been performed

* Alarge break LOCA occurs and actual Containme Pre§/sure reéches 21 psig.

5

213 V7 \\\ N
HisHI L S
/—~~;\\\\\\ N
e J - <N
Which ONE (1) of the folloﬁmg/descnbes\he ﬂ/ sponse of the Contain }en\tgapra\y‘g\system?
N N | AT o
a. NEITHER train.of Contaiﬁn}nf Spray will automatlcaILy act te T\
b NLY Traim '\f0q1féfﬁ?nent Spray will automa{cally p/ te\ \/

' >
G ONL Train B of-Coftainment Spray will au}om‘atlcéﬂ;kactu te ?

q - B&ﬂd@l\ \O}Eontalnment Spray w?a%omatlcally actu

\ / J \ T \
Answer: N\
N \ \

a. NE/THER train of Containment Spray will automa?bél/ ly actuate



Question: 42

Given the following conditions:

RNP NRC Written Examination
SRO Answer Key

* The unit is operating at 100% power.
* Normal letdown is in service. /‘K\
e Pressurizer level control is in automatic
* |eakage passed the hydrogen pressure regulator t(/ he VCT cadg_e§ pressure in VCT to
increase. N VA
/\ e /
Which ONE (1) of the following describes the ejfect of this oh\RCP\seaI fTow'?
/ / \ AN
e < N / \\ “ //
\\ / \ )
No.1SEAL | No.2SEAL |\ < ~
LEAKOFF LEA FF NS IR /
FLOW FLOW ™~ O N /
A N
a. Increases /chre\Sgs R AN
— S \ yd A
b. Decreases / Q)eCre@Ees N </ \
c. Decreases \m://'lﬁéFééses\\ S A
\ T Y
d. Increas \~,~/9\€cre)ases /\"‘\“‘\M\ ‘\\
. e’ / N\‘“\ N
— < / g »
S N\ SN N
< N\ RV,
Answer: "\ — SN NS
i N
{c. \Dg ses\,| Increases Vo
AN s N — N
~ \\ > > \: T
N \, \/ / \ o~
\ / ~ AN H T /
\\ \\ Y ~
NN ‘ )
) AR
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Question: 43
Given the following conditions:

e A reactor trip occurred from 20% power.

e Coincident with the reactor trip, 480V Bus E-1 deenergized and was subsequently
energized by the EDG. /Z .

e Twenty (20) seconds following the trip, SG levels are/ { I

\/ \\\\

"\

SG  LEVEL | //\/ N \.\ — /
N 12% / NN
, o
sBy 28% _f\§\ NS / /\_\ ~ o
/ N \ / . N
‘C’ 26% NN \ ~NS 7

Which ONE (1) of the following desébes\he‘@(pécted coN tion of the Auxiliary Feed Water
pumps 20 seconds following thy‘mg’? NN

NN h
n,\\\\ \‘\ S \) //“-\
MDAFW | MDAFW | SDAFW <\

PUMP'A' [ | PUMPB™| “PUMP

a. Runﬂh& . Running, Loooff

b. PR i AN AN annlng " Running
\\«M«\ g
< )
. Off _ Ru\rplng off
'\“\\\

c.
(&\\ bf&\ off Running
NN .
\\
A
Answers, /\/

C. \\ / Off Running Off
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Question: 44

Given the following conditions:

* The plant is operating at 50% power.
= All control systems are operating in automatic. RN
* The First Stage Pressure Channel Selector switch is alﬁned to ?kge PT-447 position.
* First Stage Pressure Transmitter PT-446 fails low. / ) f
. / T
Which ONE (1) of the following plant reponses is /ex/p\e\gt&Q_ T /7

/ ///\ \\\\

>
a. Feedwater Regulating Valves 'yqﬁlaczloéed / /\ o
b. Control Rods step inward \\ \\\ \ s
NN /
c.  Automatic rod control is brqcked NN N\
\ \\\\\\
d. Steam Dumps have demaw:l sngnail ) A
7N
Ny — N kY ‘\
‘ / / \\\ \\‘\\ / / ‘‘‘‘‘‘‘ \}:\:\ \\
Answer: 2 < \

d.

™ d T ‘\\
{émand signal ™
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Question: 45
Given the following conditions:
* Due to low heat loads and extremely cold outside temperatures Spent Fuel Pool (SFP)

water temperature is 65°F.
e (CC-775, CC FROM SPENT FUEL PIT HX BUTTERF ( Valve has been throttled to the

maximum allowed closed position. SN
Which ONE (1) of the following actions should be /tékeg tovaise Spent Fuel P’ool water
temperature? ) PN
< 7S /\ A
A N N ” 4
Place the SFP on recirc to the RWST 7N
a ace the on recirc to WS\\ < s
b Throttle the discharge vab/e 6f\th§\m s\erwce\SFP/zé)Img pump
N
c Shutdown the in- serv(ceSIE‘P C&el@g pumn
d Start an addltlonal‘SF 5Q0 mb pu A
/ Y ~ E?O\ hﬂg ( \
; . \/ - \\\} ‘«.\1

Answer: <\ ~~~~~ . ‘; /\"{«\ ........... \
‘‘‘‘‘ S N _
c. n\gk(e m-sel%lce S Coollng pump / N )
(ﬁntdow // 2 \

AN -
\\ A - ) /\ AN // \f)
SN N 4 RN
< " \\\ D AL \\\S “\\ \ ¢
\ \ \ N < 3 T
/ \/ \\ i‘-\“‘\\\«//

NS U
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Question: 46
Given the following conditions:

e The plant is operating at 68% power.

» Power Range channel N-43 is out of service for repairs,
* N-43 has been removed from service in accordancce)m/ th the OWP

* While working on N-43, the technician causes the ontrql Power fuses to blow.
7

..

Which ONE (1) of the following describes the effe/c(c?f /hl\on\ the p1ant’? s
| / / NN o~
a. NO effect since the OWP places/té DROPPED/ROD MODE switch in the

" / _
Bypass" position 4 \ \ & /
b. NO effect since the Droppéd Ro\dRunhac} r\equm;s two of-four (2/4) coincidence
to actuate A~ . AN \ AN
c. The turbine will runtfagk foi*Q sec\onds\at 20}3% per minute .
e \
d.  The turbine w,ﬂ( runback at a\chllc rate of 200% per minute / \
(_ Dls \\ N . \
/\ \ \\.V,.»/ /Q\\; a" \/‘ ‘‘‘‘‘‘‘‘ : AN
Answer: S AN T -\
\\\\\ S g )
C. ﬁe turbmewﬂ run cﬂ"ér 9 seconds at 200% p mlnu\t 2, ) ~
- . Ve
NS \ A /N
\/ / “ \ \//
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Question: 47
Given the following conditions:

* A LOCA has occurred inside containment.

* Due to electrical problems an entry was made to EPP- /5 "Loss of Emergency Coolant
ReC|rculat|on
pressureat16psig. N NS T

* Subsequently, an entry was made to FRP-J.1 , "Re\spo\ase to High Cont/aiﬁment

Pressure," due to containment pressure be/ng at A4 pslg\and loWerlng slowly.

Which ONE (1) of the following descnbes}hei’gtlo\% tha;are )obe taken regarding the
Containment Spray system? < S
N /
/ \ NN N Ve
a. Return to EPP-15 to detel‘*mme Cor?telnrﬁent Spray system requirements

\
\ \

b. Stop the runmng Conta\nmén\Sp?aybump % A
S VAN
c. Maintain the c/ urrent G%n,tg\l\r?me{\t Spray system configuration
d. Start thesecond Con yment Spray pump v STy
. \\ *.4—-///\\ / // / /\ \\“‘\\"
/ e Eb; AN \\\m.,,_,// / \>
Answer N \ <

A
(M \Mam\fa\n %equrrentéontamment Spray systém con\gqra{on\/ /

. \ >
\ \ \> />\/ < \\ R\}

\\ N
N \ \
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Question: 48

Given the following conditions:

* Arecovery from a small break LOCA is in progress.

* NO RCPs are running. 27N

e EPP-008, "Post-LOCA Cooldown and Depressurization,” is beirig implemented.

* Depressurization of the RCS has commenced. I

* Pressurizer level has just risen rapidly from off-scgl JQN tbéO% “‘\7
e S

The depressurization of the RCS has ... /"/ R R N

.,
( / > \\ /;
a. increased RHR and Sl flow, wh/ch%agldly r'é\f Iluz/the pressurizer.

b. caused voiding to occur m/theTeac\or \?es\elheacywhlch is rapidly refilling the

pressurizer. “ N\ “

\\

d. caused voiding in Ihe/presshn er Iev reference leg, which is provndlng an
indication of rapl@y Meas“rng surizer level.

/\ \\\M,,_// N /xm - \'-\

Answer: \_\ AN / \2
T . M S

séused voidirig to oiﬁr in the reactor vessel hea& »011 /ls/ra\jly refilling the

pr\eesunz% —

</\ \\\ w i\ \
b Vo
\\ \\\\\ \\ \ </\ \s\i\‘ k...\“‘“\\
N / \/ \\ P /

N > ) ~ \

\
\\
hve



Question: 49

Given the following conditions:

Rod Control is in Manual.

The unit is operating at 100% power.

A safety valve fails open on SG 'B'.

RNP NRC Written Examination
SRO Answer Key

/ // \\ ;
Which ONE (1) of the following describes the INITI éﬂ‘ect omndlcated pmger and RCS
Tavg? 3 A4
/ N \. \ R
/ ey > NN
INDICATED NIS RCST-A\@ N P
POWER NN < P
‘ Yy
a. Increases Rs{nanm\lgefttl y S/
\ Consta vg N %
~ \\ AN
b. Increases ,.\ Begreé§e§~ "
/ 1~ o \ \/ \
c. Remains Rélati{ely Rerham?&ala(lvely NN
C})Rstént Constant // Y
|~ /'\ \\\‘\\ ~ \\
d. Remah\s Ré@/ely e’ DeCreases y N TN ~
e Con\s@nt .......... / / ~ AN )
: < < / S “
\v o > A A /
\_ R / /’ ‘, .
N, AN § }'!k “x\\\ \
B, \\> Incréy\e/s Decreases’ \ "“\\\/
\ N\ ~
\\\ AN ‘!‘»\ ™~
N > N N
v N
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Question: 50
Given the following conditions:
The unit is operating at 85% power.
Control Rod Bank 'D' Demand is at 195 steps. RN
» |RPI indication for Bank D Control Rods are as follows/ N
,\/ < .
ROD POSITION AU N ‘ T
D-8 123" / ) S T
yd A N
M-8 121" TS N
AN NS ~ \V-"
H-4 120" AN 7N
RSN Q ya
H-8 110" P NN
” < \\\\\\ \\\ \ /
H-12 122 N NS \ L

/\\ \\ »Q;\\ \\
Design power peaking and ShUt\do\vVnMargi{j‘Limits b :
o N = \\ \\\,/ 7y

™~ y
/ e/> \ \ ( \
a.  aremet undeﬁ' thgs gondx’ﬂons . \/ N
b. willbe ynet\n\f (\aqntro ol Rot™H- 8 |§ withdrawn to 115" /\<\\ N
/,« 4 R .
wi b\n}et\lf po\wer Qreduc;ed ‘below 80%. // N \\ >
\\ 7 // > v/

d.  wilbe m%lf Control Rod D-8 is inserted to 120’ & N\
\\/ / \

< \\/ R
\(\e / /\\“‘ 1\\“ \
\ N

?e/met if Control Rod H-8 is withdrawn to to1 15" T~
> \ \')
\\ / \/
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Question: 51
Given the following conditions:
* A reactor trip and safety injection have occurred.
* Due to multiple failures, an entry has been made to EPPA”G“ "Uncontrolled
Depressurization of All Steam Generators."
e Containment pressure is 8 psig. / { N .
e The RCS cooldown rate is 130 °F/hour. N N4 -,
e SG levels are: S AN ya
/ ’/ N \, \_\ ~
SG  LEVEL LS N
N T /,\ N
‘N 0 VAN SN
A 1 A) \\\ \\ \ // /
‘B 3% e NN ‘
\\\ AN h
IC’ 14% \\\ \\\\_\ \\\\ \/
\\ AN \
Which ONE (1) of the followm( ctlo\ssgou{d be take}u? )
P A
v > \s { \
a. Secure all AF/W t6 K/an'd“B whﬂe feeding 'C’' SG at a rate between 80 gpm
and 90 gpm using a NBAf\W\)ump [/\ ~— \
b. Securg A oA’ /and,’B SGs, while feeding 'C’ SGét\aFéfé beMgen\BQ gpm

and.90 g the SDAEN pump / \\)

T — /

c. Feed 'A' and 'B' SGs'at a rate between 80 gpm and 90 gpm vile feeding '‘C'SG
only-as n&aded to maiftain the RCS cooldown/ ate below 10 yxou

AN

& \SQS \a}a rate between 80 gpm and ‘90 gpm AN /
w\ </\\\ T \\: N
/\ N P /
Answer { AN w7
.

N,
d. Fee/all SGs at a rate between 80 gpm and 90 gpry
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Question: 52

Given the following conditions:

* The unit is operating at 100% power.
* Testing is being performed on Reactor Trip Breaker ‘B’ ﬂ’“m's\currently open.
* Aloss of the ‘A’ 125 VDC Distribution Panel occurs. PR
e Reactor Trip Breaker ‘A’ fails to open. e 3 ;o
\// \\\\\\\\\\\
Which ONE (1) of the following describes the exp/eéc\etkre onse of the, pla/n( due to this
sequence of events, assuming NO operator a@o <\ AN
SN NS
Q NS AN
NO reactor trip occurs 7 N N
da. p \ \\\ ‘\‘ \ / //

b. Reactor Trip Bypass Breaﬁer B\Q]nensqn an Undervoltage trip ONLY, resulting in
a reactor rip Y

/ \\ AN "‘\\\\\ N\
c Reactor Trip Bypa§s B(eake\r\‘ﬁ opens on 9/Shunt trip ONLY, resultlng ina
reactor trip / ““““““ y N AN / 5\
/ . 3

d. Reactor Trip !Bypfass/B/ eaker B\&pe son BOTH an Undervpltage tnp and a

Shunt trip, resulting |na[§actbr tri
\\M? ~~~~~~ p /\(\“\m“ \
. /\“”/ «’, / \ T RN AN
. ) Ve / / /
s

<
s>7eaker ‘B’ opens on an Un oltég/ejfék\(, resulting in

SN
‘ L..\
/\\ \\\\’/
~_
Y S
NN
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Question: 53
Given the following conditions:

* The unit is in Hot Standby.
» A change in boron concentration from 500 ppm to 470/pm |s\{eqmred

Using the supplied references, which ONE (1) of the fo wn‘@; Eentlﬁes approxnmately how many
gallons of primary water must be added to make th|s change™.” T

_/ / \ \\ \~\/ ’
a. 70 gallons / SN N D
/‘\< \\» /‘\\ -‘/
OO\ A
b. 90 gallons \.\ \ \\ /\ S
c. 3000 galions / \ \\_ '\\ //
\\ %
d. 4500 gallons N0 el N
. \\ “~ \\§\ \\\\ \\\\\ \,/ A
SN \ 7 3
/// -~ RS \ \> /\ \‘\
(TN A~
\ \ <// v / / / ™ -
N N / / ~ \)
< N S
s \\ N — '
\ \\\\\) \\‘\\ v
NNy
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Question: 54
Given the following conditions:
e Unit 2 is being ramped to 100% following a refueling outage
* The following Plant Parameters are noted: // N
/ N
PARAMETER VALUE \/ O
\\ 7/ '\\\\“
Loop ‘A’ Tavg 576°F /\\ . . 7
P S e S
Loop ‘B’ Tavg 575°F Y ,\\\ \\
/ AN
Loop ‘C' Tavg 576°F < /\ e SN
NI-41 100.0% { O < 4 D
S NN ¥
NI-42 99.0% "\ '\\\
NI-43 99.0%. N\ NI
NI-44 1&).6%\3;\ s \
A P - \‘o \\\\ NN 7 A
Loop ‘A’ aT e 58.2°F. N e
Loop ‘B’ AT g/ “Sﬁ?F\\\ ; \\
Loop ‘C’ aT ' 58.2°F. s
/ \\ ~~~~~ \
Loop ‘A’ Steam Flow. 34&x106 lbm/hr // N T N
Loop ‘B’ Steam.Floy \é 40xwé lbm/hr / // /} AN )
Loop * C/‘ eamgow 3\4/5x106 lom/hr /i\ \// .
)oopqx' Fe Flow\ 3740 x 10° lbm/hr R TN \/ )
Loog B Feed Flo 340x10°bm/r . % AN

eed Flow

ét\age Press / 446)
18t Stég(e ﬁ;ess (447)

Generator Output

3.50 x 10° lom/hr 4

545 psig y
546 psig AN \”\>
730 Mwe N

Using the supplied references, reactor power is ...

a. 99.5%. The power ramp may continue until the plant is at 100%.

b. 99.5%. Power should be held constant to perform a calorimetric.

C. greater than 100%. Power should be held constant to perform a calorimetric.

d. greater than 100%. Power should be immediately lowered.

Answer.

d. greater than 100%. Power should be immediately lowered.
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Question: 55
Given the following conditions:

» A Temporary Change (TC) to Revision 44 of OP-305, Boron Recycle Process, was

issued on March 1, 2001. //
Revision 45 of OP-305 was issued on March 6, 2001,
The Temporary Change was NOT incorporated intvéevis/ioh 45, but was cancelled and

subsequently reissued (using a new TC numben;)ﬁith the'issuance 6f‘Re\//ision 45,

NN\ . .
The Temporary Change now expires on ... // // N \\ A
AV TN
AN \// // \\\//
a.  March 15, 2001, NN O
\\ \\ .. \'/ //
b.  March 20, 2001, NN
N N
c. March22,2001. /™S X N
\\\ \\\\Q\ N \\ X /\ X
d. March27,2001 " N Y A
4 N R Ny
(O NN
A\, AN e \ / T \\
Answer: N Ty S AN
S ~ Ar?F SN T
\2 \_»\ y J y > N AN
. S / ya )
o Marh22.2001\ S S N
AN ~ / N

\~ .‘\:\\\\\/> ) / \v\
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Question: 56
Given the following conditions:

* GP-003, "Normal Plant Startup from Hot Shutdown to Crmcal " is being performed.

* The reactor is NOT critical. 7

* Two (2) doublings have been performed.

* The ECP extrapolated from the 1/M plot is 44 stepso/ N

* The minimum calculated critical position for the stattup |362 steps on €8P and the
maximum calculated critical position is 174 step/ CBD T //

~

AN
Which ONE (1) of the following choices descntés the go/rréct abtlons l’s be taken?
N \ "

7 h NN &
a.  Add 250 gallons of boric acud tO\the \RC\S / a

b.  Insert all Control Banks ahd Shutde\yn Ba{wk\B r9d/
c.  Continue the reactor@ta\p and Rerfo\rm a}\addmonal doubling

e
AN

v
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Question: 57

Given the following conditions:

e FRP-P.1, "Response to Pressurized Thermal Shock," is being performed.
* RCS temperature has been stable at 260 °F for the past 30 mmutes
* RCS pressure is 450 psig.

Which ONE (1) of the following describes an action tha wou dbe permlssmle during the

? ™ .
next 30 minutes” /, 3 \\ e /
/ '\ \‘\ -
a. Increase SG level by adjusting the<AFW/ﬂow c9:ftrollers 7

7 >
b. Increase letdown by openlng an addm&qa\| or%ce/ ./

C. Increase subcooling margm by adjustlngthe\s\e?% Dump controller
e

d. Increase subcooling’ rr\x\argmby enéfglzmg pTessurtzer heaters
// “““““““ 7 “ \\\ / ‘
AN S e, ) N
j 1\/ //,/’” N “ / 5 \\
A \1\ - ’ / \‘ A
Answer: << \\ S : U /\\ e
P h h \ /// / d s
{ .. E\\\\ \ ;\\w“_‘,/ / /,/ ) /‘\> \ )
N s ;
b.  Intrease letdoy bz/o ening an additional onf/czeQ\ e 4 N
n N SN NS S
{ \\ N AN
AN \\/ <\ S \/
\ N 3 .
\\ . \\/ /\\/// \“\ i{\\ -
¢ LT
\ A \ \)
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Question: 58

Given the following conditions:

»  Following a loss of all AC, EPP-1, "Loss of All AC Power," is being performed.
e Attachment 5, "Removing Control Power From Safeguard Equipment,” has been completed.
* The SGs are being depressurized which results in a Sa/fety InJec\,tlon signal being actuated.
e The Safety Injection signal is reset after being actuated.
* During the SG depressurization, the Dedicated Shwow%leselw'@ﬁyator is started.
* Several minutes later, Emergency Diesel Gene(a?or A\ls started ~~~~~~~~~~~ /‘/
e SW Pump 'A’ automatically starts. N
» SG pressures are stabilized by local opel;at/r adtlon/ N w7
' \\ AN /\ N
Plant conditions are now: { . NN /\ S
* EDG 'A'is running. -/ \\ NN, S
e SW Pump 'A'is running. N NN W
* NO other pumps are runnln/ SOU R N\
e All Sl valves are aligned. |rﬂiel( pre\ﬁup phs?‘on / A
* RCS pressure is 140 6519 \ N
* RCS temperature ig 49§*’P e 4 A
e RCS subcooling is 96 ° N SN
* Pressurizer Ie»/ghs 6% _______ P /\4/\\\ \
et ] \ ~~~~~~~~
\ !
Which ONg/(B of the: Mlow}tg\ldem’ f/ es the procedure to b{'u/sed for re \o)very fro\th{>
condition? \\ e > “ 2N
N \ e / (NN /

\a- N 9All AC Power Recovery, Wlthout Sl Requked“ /
o e I

\ EJ?\P 3, "Lo,ss Of All AC Power Recove {V%SI Requnred'
c. \EP -22 "Energizing Plant Equipment Usmg\D{dlcat\d Shutdown Diese! Generator"

\

)
d. ERP-25, "Energizing Supplemental Plant Equipment, Usmg the DSDG"

Answer:

b. EPP-3, "Loss Of All AC Power Recovery With S| Required”
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Question: 59

Given the following conditions:

* The unitis in Mode 3.

* RCS temperature is at no-load Tavg. 2N

e RCS pressure is 2235 psig. S0

e RCS gross activity is < 100/E-Bar pCi/gm. Sy b

» Dose Equivalent lodine I-131 is 200 pCi/fgm. T T
* These conditions have existed for the past 48 hou?§ z:": \\\\\\\\\\\\\\ .

Using the supplied references, which ONE (1)’ the f9H6ang descnbés the requirements
Ve

o
for these conditions? § N S
\ h \ \ <\ e /

h
\

started up Sl N N ) .
11111 T . AN
c RCS temperat( e_muﬁ be reduced tb < 500 °F within 6 hours / \
d Mode 4 cond{tlon“s’must be estathhed within 6 hours STy
</\ N\ \\.,/«*’; _____ ; AN \
- N / -/ OO
\\\\\\\\\\\\\ N e /s \
¢ \ . l // X Ve

AN ™ \X N T N4
c‘.\ \Rys tempe/a ure must be reduced to’< 500\°F W|th|n 6 hots

\ Y N e/
N : 3 T
; { AN . g
>

N IN%
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Question: 60

Given the following conditions:

* A SGTR has occurred.
 Following the performance of PATH-1 and PATH-2, a transition has been made to EPP-
17, "SGTR with Loss of Reactor Coolant: Subcooled Bécovery
* Containment pressure is 0.2 psig. y (
N ST
Using the supplied references, which ONE (1) of thé“folIoMng deseribes condltlons requiring

““““

a transition from EPP-17 to EPP-18, "SGTR W|t/h{_os§ of Re*agtor CQOIanT ‘Saturated

Recovery"? N
Y < / NS
y ’\ \ ~ -
a. * RWSTlevelat63% \\ \/ /
* Containment water leyel a6\ \\ N4
\\ ‘\Q\ N \ ;
b. * RWSTlevelat46%- <.\
* Containment water IeVe&aUZtt o /; .
N AN
c. = Ruptured; sé Ieve]/at <N
* RCS Sul:(coqﬂng/atﬁs°5 ~. AU
N / ' /.«‘__\\\\\\\ "\\
d * Ru SG leve /atﬁS% LN
* RCS Subcooling at41°F f //-'\\ \\\\\\\\\\\\\\ N
— A4 A >
/ ~\\~\A N e ~/ / ///\> \/
\ AN RS

N
Cyvs;( evel at 46% N /

ontainment water level at 124"
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Question: 61
Given the following conditions:

= Alicensed operator who has an inactive license has been performing administrative
duties in the Training Section for twelve (12) months. " \
* He is retuming to Operations and is to be placed backon shift.

= All licensed operator continuing training and fire brigade cfu\hﬁcallons are current.

-N\

Which ONE (1) of the following are the additional WNWDM requnrements f/o( returning his

license to an active status?
//

a. Complete FOUR normal shifts; mc]qamg shm@@o(eré IAW plant procedures,
before and after each watcm and reVli Il the procedure changes for the past
three (3) months N /

N/
b. Complete FOUR noryﬁaLshifts Q Iudlng sh\ft tumovers IAW plant procedures,
before and after eac,‘h\waEh \and c&nQuct /tomplete plant tour

c. Complete FIVE norm;ﬂ shlft inc shift turnovers 1AW plantprocedures
before and aﬁer gach-watch, s'\m:lrev w all the procedure change§ fonthe past

/ X

three (3) mor\hs - // Sy \
d. Comp /te F ncnﬁakshtﬁs |,nclud|ng shift turnovers IAW\pFamtpchedu}%
be aﬂe\r\eam watch ~and conduct a complet plaly/(our
N N L
Answer: A — )
/Q \ AN ) / ‘\ \ \/
b lete~FOUR normal shifts, including shift turerers INN plant rocedures,

\ fore\hfi> r each watch, and conduét\a cbmpleﬁeplantt

T //
\\ \ Sl
X AN

N\
N N\
L / .
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Question: 62

Given the following conditions:

* The unit is operating at 100% power.
* RCS Tavgis 575.4°F. //”'“‘\
* PZRlevel is 53% SN
* VCT level is 23" and stable. \/ N
. . _ ‘ ~ T -
Letdown ﬂp\N |s‘45 gpm (Fi ?50). AN . >
* RCP seal injection flows are: s . TS
/ s N N ™ i
/ AN
RCP  SEALINJ LD N
" v \\\\ 7 ./ N 7
A 8.3 gpm N0 /\ Py
‘B’ 7.9 gpm N \\ N “ /
.
‘c 7.8 gpm S\ \\ \//

/'\\\ \\\ \\\\\\ \\
Which ONE (1) of the followiné\@uk‘fbg\th\ \§mected>ﬂow indication on FI-122A, Charging
Header Flow, assuming NO-RES leakage? ™/ i

a. 21gpm . i“\ L \‘; ™ / ISR
’ b\\\ /////// - \\ H T X
b 30 gpm « </\ \\\\\\ /’//, //\ \\\\ \
c 36 gp;r; ~O \> ....... &/ </ /> \ }
Y‘\\\\\ ) A \ ,/4\
/d/ \549 N / \,\ N \// S
N, NN
\\) ] \ \\ e
AnSWe\r\ / . \\ “:\\\\\ y /
b.  30gpm N
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Question: 63

The following personnel are entering the RCA to perform plant related activities:

1. Two operators doing a valve lineup in the RCA expect to recelve a dose of about 125 mrem each.
2. Operators doing routine radwaste processing.

3. Electrical maintenance workers cleaning and mspectlng/aln MCC ‘breaker in the RCA.

Which ONE (1) of the following identifies ALL of the abeye agﬂymes which.can be performed using a
General RWP in accordance with HPP-006, "Radlat‘ ogv\\lqu Pergmts"? //

a.  1and2ONLY ) /\/ 4
AN \ : -y v
b.  1and 3 ONLY N \ Q/ /,«
SN \\ \ y
c. 2and3ONLY NN /
™ \\ AN ™ \ /
d.  1,2,and3 N\
,,,,,,,,, \\\\\ \1\ \,\ RN / a
/ 4 > \‘\ AN 7N
‘\// ------ oo > AN N
| (’, ,,,// ™. \\\\/ . _ \\\
\ N , S
Answer /\ N O /\./{ —_— \\
2 and 3ONLY™_ ¢ i SN
c /an\\:‘{ ““““““ / / / A P
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Question: 64
Given the following conditions:

The unit was operating at 100% power.
All IRPI indication fails to zero with NO rod bottom bls@ﬂe hghts
A Turbine Runback to 70% has occurred. -
APP-005-A3, PR DROP ROD ROD STOP, is lllumlnétect

N

Which ONE (1) of the following procedures should ﬁeysédtg mltlgate thls pfﬁnt transient?

A2 NN
a. AOP-001, Malfunction of Reactonéontro?%ysterﬁ 7

.
-
M,

b. AQOP-015, Secondary Load Rejéctuon\or Turb\e Runback
VN \ AN \ /
c. AOP-024, Loss of Ins/trument Busés\ AN NS

\ N

d.  AOP-025, RTGB InsTmmeanallu?es /\ .
e \ . \\ ” S "\
// ~ . “> y
] / \ \\ Vs — \__\
Answer: ~., / I
. e N
N AN
a. - Ma nctloﬁ 0 }ctor Control System ./ J/ N N
et // yd - / ™~ \\ )

AOP
/\ ~~~~~ x \\ - Q { . 4 X
\\‘ —— / ‘//‘\\ AN X

\\\\/\ b AL
AN \ ! .
\ \ 2‘\\ \\\\\\\ ~/

S O
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Question: 65
Given the following conditions:

A line break caused the Fire Header pressure to drop.
* Fire Header pressure eventually stabilized at 83 psig. "~ 8

-

condition?

/,S\ ('\ ‘‘‘‘‘‘‘‘‘ \//7

.
a. The Electric Fire Pump automatlca{l{starfed/ then the DlesE Fire Pump
automatically started.

Which ONE (1) of the following expected fire system regé@es would have resulted in this

a
b. The Electric Fire Pump automa\t{cally\st\aned éﬁd/ heplesel Fire Pump remained

NN
C. The Diesel Fire Pum dfyaqtomatlsally started theh the Electric Fire Pump
automatically starte O )
/ A
d. The Diesel Fire Pump ‘autdmgtlcally started and the Electric Fire P(ump remained
instandby. [ Ny ) Y
‘\ N \\ “ / ) /\\\\ j\ -.‘\
N, X, o 3 yd k \
\ h «,,_“./’/ \‘; | N ;
Answer: /\ \_\\ /\,../' 7 SN T — \\
AN AN / aﬂ/ kd / ~ \)
a. 'Fﬁe ElectricEire prautomatically started, then,tﬁe Diesel Fi>e Pump
au(omatl%lly started. > OO ya,
N ) S AN
A ¢ N \
Vo
\ AN \> /\_\\\ S
N Y e
\\ ax .
N\ X
N AN
\\ / \ >
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Question: 66
Given the following conditions:

» Emergency Diesel Generator 'A' is in the process of being started on Unit 2 to parallel it
to the E-1 Bus. TN
* A "Remote Manual Slow Speed Start" is being perform/ di in accerdance with OP-604,
"Diesel Generators A and B." Q 3L
7

Which ONE (1) of the following describes the operaf\g o?\(he dleselgene ?t6r voltage
contro! during this evolution? P o\
(, / / \ N \

s

a. The Voltage Regulator will autemah con It/age between 470 VAC and
uring the entire sarta erth tomatica y flashed a .
490 VAC d h ft Kld a/o m lly flashed at 200 RPM

\
b. The Voltage Regulator must be mehual& shthcyA after the field is automatically
flashed at 200 RPM, and, wr{l be‘automatlc}a ly reinstated when engine speed is
above 900 RPM to éontrol VQ\(age between 470 VAC and 490 VAC

PN

c. The Voltage gulat j WI“ eutomatlcally shutdown 5 secondsy éftet the field is

flashed at 2 PM-if engine speed does NOT reach 900 RPM, and must be
manually reu\tat‘ed when engine spéed is above 900 RPM 16 control valtage
bewve@niw\ VAC and-498 VAC. R

s / ; /

d. The Voltage R a\tbr must Be manually shutdown Pffer ;he fi eId is alit ﬁlly
shed at- 20Q RP end—mﬁst be manually reinstatéed whe |ne spee
ove 900 RPM to control voltage between 470 C ahd 490

| N2
Answer \\> ‘\ L _ \//

d N ‘{he VoIta ?Regulator must be manu:ﬁ\ hutdown after the-field is automatically
\ flashed at200 RPM, and must be manuahy reinstated: when’engine speed is
\aboke 900 RPM to control voltage between\ﬂ\VAC\and 490 VAC.

N N
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Question: 67
Given the following conditions:

The unit is in Hot Standby.

All systems are operating normally. /’ """""" N
SG "A" PORYV is closed.

SG "A" PORV automatic potentiometer is adjusted fr{)m “3 10" to' ". 50"

Which ONE (1) of the following describes the effe/ct/ a}us?mg the potentlometer will have on the
AN

PORV? SN N
/\< /\// /\'b . A AN v//'

-
-

; RN / i 7
SETPOINT PORV NN NS
. AN ™, ~ 4
. \_\ AN \ . .
. reases ens: SN /
a Increase Op Ans\_\ NN
TN R
b. Decreases Q{ens N N \>
N \_\ \\ Y //.\\
c. Increases | Remalns~ \
AAS SN
T . ~ N e — kY ":\
d. Decregses * Remalns /’/. R
> Cleéed S _—
N4 J /> RN \\
# \ )
//“\\ \}‘}.A \ “““““““““ // ’ / / //\ \\’
Answer: \\ \> p SN ~
. y\\\k ’ ‘ \\ r
N omai NS
. lncreaies Remains S
\\\ N - ,> Closed //\\“ X\”“‘\»»\.\
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Question: 68
Given the following conditions:

A small break LOCA has occurred. |

* Entry has been made into FRP-C.1, "Response to Ins{dfqﬁéteCore Cooling."
e CETs are all indicating between 740 °F and 760 °F and rising slowly.
* RCS pressure has stabilized at 1605 psig. Ve \‘,- __
* PZR level is off-scale low. N\ S \*/
e RVLIS Full Range is indicating 39% and Iowenﬁg s}o\y ~
e Charging flow is NOT available. / N N
* SG pressures are all between 360 psig and 400 ps/ S ?
/ /‘ ST

Which ONE (1) of the following actlons should{)e\@ken'f\ S
/

\

/ O\ \ \ Y

\\

_a. Dump steam to cooﬁown and erre%surlze the RCS to provide Safety Injection

Y

flow N \\\ \\\f\\\\
b. Open the RCS/Vent Sys}iem valves tq depressunze the RCS to prevn%je Safety
Injection flow’ L
;

( N /// oo \\ \\ / \\

. | 5
el A

! e p
C. Start azg;mmedlatglxto prowde forced cooling flow Y
d. Open the PZ OR

QORVS Io’de/’essunze the RCS to prowde\ﬁafety\ln]ectlon\?}
/\\_\\N}

\ \' < \/)
Ans \ \~ \\\\\ / / "‘x‘ , \/

. YQump a?n\;/cooldown and depress/ur’:e t\\e R@Sto M/Safety Injection
N4 Y el

\\\ AN N ; >
\\\// \\\ /§
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Question: 69
Given the following conditions:

The unit is at operating at 35% power in preparation for increasing power to 100%.
e Circulating Water Pump 'A' is under clearance for main/tarféFCe._
» A fault occurs on 4KV Bus #4 and all loads are lost. \

Which ONE (1) of the following describes the effect N‘\tt}bme to the abo}/e conditions?
~~~~~~~~~~ 4

t/ AN
a. The turbine will NOT automatically tfip, but m(xst\be ﬁ'tanuemy tripped when
condenser back pressure mcreases to 5.5" HgA A

b. The turbine will automahcally trrg due\to I3 cﬁlat ng Water Pump breakers
being open / S~ \ \\ \ /

c. The turbine will autorn \N.Xatnp when co\denser back pressure increases to
10" HgA unless Ioa d thwlttun the paC|ty of the one remaining
A

Circulating Wa}r e
d. The turbine v{nll “automatically tn > due to load already being Wlthln the capacity
of the one remalnmg Clrculatmg er Pump e \».\
&,*,_ 3 N T ‘\
/\ / ,‘ N Tr— .
d 3 ‘\
Answer: \ 7
- \ N ./ y /> AN )
b. urbl |II automﬁmcally trip due to all 3 C/iqc ating\l‘éte urpp\breakers
belﬁg ope 7
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Question: 70
Given the following conditions:

——

The unit is operating at 2% power.

* The following RCP indications are observed: S
...\\ \
INDICATION RCP ‘A’ RC\@‘% / ). RCP ‘C’

Motor Bearing  210°F and T slowly 180/Pa>nd§table ¢ 1 5°F /aﬁd T slowly

\ N

Temperatures -
#1 Seal Leakoff  150°F and stable 1509# af(d §teble 1\QG°F and T slowly
Temperatures /« N
#1 Seal Leakoff 5.8 gpm and stab}e 2k2\g)p\m aﬁd s’table/ 3.8 gpm and stable
~
Flow . / \ \ NN / )
Thermal Barrier 10" and sfable o 10"and 'stable 8" and stable
AP / R
Frame Vibration ‘an{;(ﬁt \2 BWTqu’ and stable 4 mils arhd T at
/01 n;uiper 005mll per hr
Shaft Vibration 12()3us/ﬁdw§\able \/7/ mils and stable 9, mllsand T at
P rﬁl§*per hour

**** e A
Which ONE 1) oﬁe fwl win deécr the actions required for thi ondmon’%
q /es / \)

e

a. SBp\A' RQRand erﬁe} Technical Specifi catlon/3<4\ RE@ Mgdes 1&2

( AN

< acto stop 'A' RCP, and go to PATH 1‘
\"‘««
2N \§t/0p c RC/? and enter Technical Sp fx}i@: 344, RCS\LQ ps - Modes 1 & 2
AN e~
d. \\Tnp(@actor, stop 'C' RCP, and go to PATH-1 \ g
\ '
S

Answer:

a. Stop ‘A’ RCP and enter Technical Specification 3.4.4, RCS Loops - Modes 1 & 2
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Question: 71

Which ONE (1) of the following requires entry into DSP-001, "Alternate Shutdown
Diagnostic"?

a. A fire in the Main Turbine that has the potentlal/t6 destroy the generator when the

reactor is above 10% power ( ( N

b.  Afire in the Containment Vessel that ha/S/t bo{entél ’goﬁ.dgstro;\tﬁe pressurizer
heater power cables when in hot stan \ o T

c. A fire in the Control Room that ha the ;ﬁ\ten/ al to destfoyEHR pump control
cables when refueling / N // SN Y

/
d. A fire in the Auxiliary Buildi gthat ha§thé\pote\ntlal to’ destroy the running
Charging Pump when in ¢old shitbown\

. \\\ \ \ \
//\ \\\\\ \}\ \\
Answer: o0 N A - A
PR AN <N
b. A fire in the C ont;a1 ée that ﬁas the potential to destroy the pressunzer
heater powe cables when |n\{;\ot dby /\ A
/ N | P \



RNP NRC Written Examination
SRO Answer Key

Question: 72

CC-707, Component Cooling Water Surge Tank relief valve, is sized to accommodate the ...

a. maximum CCW insurge to the tank resulting frorp,enosa of the Residual Heat Removal

system.
b. maximum flowrate associated with a ruptureof a l< \gctor Coclant Pump Thermal Barrier

Heat Exchanger. P

//\ > \\ T V4

c. maximum CCW insurge to the tank ;e’su }m/ /fm(Q a loss of t{we Service Water

system.
d. maximum flowrate associated With arupture 6(a/ReS|dual Heat Removal pump cooler

during the recirculation ph/asag?‘ap abgidem\ S

. S,
. <\ \\\ \\ \/
] 4\/ N . \\\\\ . AN
Answer: /A\\\ NN ~_ y A

b. maximum ﬂowrat{easspmated\wnjspture of a Reactor CoolantPuFr\]p Thermal Barrier

Heat Exchanger.._- . ) e \:\ \\

~ \\'\»‘.\ \
/ \ \\“\ \
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Question: 73

Which ONE (1) following procedures is used to provide instructions in the event of a cask
drop when loaded with spent fuel in Dry Shielded Canister (DSC)?

a. AOP-005, Radiation Monitoring System /

b. AOP-008, Accidental Release of Liquid Waste ¢ ~ e
AN 7
N N \__\ “\/

7 ‘\
) // / \\\. *-\\‘ \ \\}
d.  AOP-028, ISFSI Abnormal Events’. .~/ w7

c.  AOP-013, Fuel Handling Accident //

RN SN
N N e
RN '
\\\ AN AN \\‘ / d
Answer: N NN
, /\\\\ \\ \\\\\\ \\\
d.  AOP-028, ISFS| Abfermal Events, ™./ )
,,,,,,,,, S ™ N e N
YN N\ \
5/ 2N \\\\/> N
T /\‘\\L \
N S \
\’ \\ - / N /r /,/ > T ...
P _ \ \\ ‘‘‘‘‘‘‘‘‘ . / S N\,
\\ ) /\/ \/\ // > \/
N - LN AN
R N N N4
N AN N
< N \\\ \> Loy AN
A \\ \\(\/ /\ \\ B \\
\\ N / /\/ \\ N — /
\\ / \ ‘\ T
\\ > NN
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Question: 74
Given the following conditions:

* The unitis in Mode 2.

* PZR level transmitter LT-460 failed low and was rem(;\;ed”f'r“ém service.

» The PZR high-high level and low level bistables assogiated with’ LT-460 were placed in
the TRIPPED condition. / % vvvvv

* PZR level channel selector switch LM-459 was seleet\d t "461 REPT:\4§O

e

Which ONE (1) of the following describes the fi ct prcm&bd by PZR Iev/el transmitter LT-
ks

461 under these conditions? .~ /
\\ v / N Y
a. Energizes the backup hea}ers oh a hlgh\leyelée(atlpn
.. \ \
b. Decreases charging pump speed dran lhcrea\smg level
\ N \
c Deenergizes the propertlonakandbackup heaters on a low level A
,,,,,,,,,,, / Y
d.  Trips the reac/ (on\e/h igh- Rgh level™ \“\
L ™~ e M\i\ \
/N \\ PN < R
(\ \ ‘‘‘‘‘‘‘ ;/\ /l / /’\-\ . \\
Answer: . ' S / / ™
N NS ye 2 %
c. Deenerglze?f‘ne proportional and backup heaters(on a 1ow eve> i ~
. N N ya \ \)
0 N
™~ \‘\ .
\\ E\\) \\ /\\\ —
VAl /7 \\ A
N DN
\ A N
\ ) N
7 \//
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Question: 75
Given the following conditions:

* Reactor power was initially 100%.
e All CCW flow has been lost to the RCPs and a reactor trip has. been initiated.

Which ONE (1) of the following nuclear instrument indications s w0u|d Warrant entry into

FRP-S.1, "Response To Nuclear Power Generatror}/ATWS"’? / B .
Ve N (\,‘;\\\“\/ ’
a. BOTH source range channels are e(ergyzeqandmtérmedl\a;e range startup rate
is +0.1 dpm \\ / 2N v
b. Power range indicates 3% .. \\ N S /'/
/ \ \ \\ /
c. Source range startup rate is +0. 3 dﬁm NNV
/ NN AN
d. NEITHER source rangg charmel rs\“eﬂerglzeﬁ and intermediate startup rate
is -0.1 dpm //” """" N N / \
/ 5 . \\\ \
Answer: T *x.
a. e\/ate range startu\rate

| a; Y
~ \ \ AT \I?//\z
S g
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Question: 76

Given the following conditions:

A reactor trip and safety injection have occurred due to a large break LOCA.

* A transition has been made from PATH-1 to EPP-15, "Lossof Emergency Coolant
Recirculation.” /S§

* The minimum required Safety Injection flow has bep esgebTished in accordance with
EPP-15. NSO T

* RVLIS is now indicating 78% Full Range anncywér sihg slowly-

* Core Exit Thermocouples (CETs) are now i tmg K\F and\dicre{smg slowly.

Which ONE (1) of the following actions shouﬁsi be taken rgéargmg ‘Safety Injection flow?

\ \ e

N /
a. Maintain flow at its current/value N \\\\ ya

b. Decrease flow until e)the( RVLISstops cheasmg OR CETs stop decreasing

C. Increase flow to )nemsée RVLTS level t0\> 90% Full Range , A
d. Increase ﬂow to giecréase QETs to ;547 °F \,\ \\
/\.\.M\ X Y
\ N / ~ \\
/ \\\-,—/ // \, z \\\ \
\ //\\.A.,// /fl //\ B ‘“\m\ \
- <
/ “\\\\‘\\ \ \“\__w// / S/ \ )
Answer: S V4 V. :

~~~~~~~~~ — / , A \\ / /\
\“@ LN \/
Wannt its current value /\ | \‘“«\\\,
O T /
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Question: 77

Given the following conditions:

* The unit is operating at 60% power.
e Chemistry reports that SG 'A’ has exceeded Secondary Actron\LeveI (SAL) -2 limits for
pH and Conductivity. |

Which ONE (1) of the describes the actions that must be takéﬁuh respohse to exceeding the

SAL-2 limits? 7
l / X\ ST /

/ N \\ h N
a. Return the parameters to within SAL-1 Il{q its wntl7( in1 Ohours of initiating SAL-2
OR initiate a power reduction tgle\a gn 30% :

b. Take immediate actions t?red\\e power}e approx/m/ately 30% within 8 hours

C. Return the parameters-{o within.its }()rmakval\éfwuthln 100 hours of initiating SAL-
2 OR commence a utd han\ckcq\down {o less than 250 °F

\\
d.  Take immediafe’ actlahs tds\hutdowh\and ¢ooldown to less than 250 °\F as rapidly
as plant constralptsp’eumt . > AR

N N
\

. ‘\ \
N Sy

Answer: <\\.\>_\\\\ \\‘\\\W/

\\N
.
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Question: 78

Given the following plant conditions:

The unit is operating at 100% power.'
e A plant transient occurs.

///““N\\
Pressurizer pressure stabilizes at 1950 psig. /

SN "‘3
Technical Specification 3.4.1, “RCS Pressure, Temperature, <and Flow Departure from

Nucleate Bomng (DNB) lelts " must be entered apd pressurizer gressure st be restored
above 2205 psig within 2 hours if the transient lowers, ower\tg

SN \ ‘\
Q A% \ -
a.  73% over a 5 minute period. / O\ / N
-\ AN \ N4 /
b. 88% over a 5 second penpd S N \ /
\\ \\ \\
c. 90%overa3 mmuteﬁe\qu AN N

NN N\
NN N

S
\\ AN \\\ A
N \\

d. 77%overa3s /econdpene{ N AN
(L S/ v
g\\ “”// ’ \ S /\\\\A ‘\\
Ny . N
- . oy // N T .
Answer: /\\\\ 4 S / / \/B
¢ T P , < N
N SN

/
N NS
& \QQ%\O ra&t@mute period. \/ E \ //
\\ \\\?\\/{\/ ~ \‘:\\ \\*\\_\\\\\\
NN 3

N\ N
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Question: 79

Given the following conditions:

* A seismic event has occurred.

e Areactor trip and safety injection have occurred followingaSGTR.

e A transition is being made from PATH-1 to PATH-2 and the CRSS is conducting a shift

brief. < gm
* The following have occurred as a result of the sels cevent el
- A service water header break has occurred:

- All instrument air compressors have tripped. / \ \__ \\\\\ \/
- A fire header break has occurred insi cont’amrﬁe . \
N
Which ONE (1) of the following procedurQé sho\id\the G’{RS/S dlrgct an extra operator to
perform while PATH-2 is being performed'? \ /
Y \ AN /
a.  AOP-017, "Loss of lnétmm\éQt A, \
U )
b.  AOP-021, “SetsmtcB@Ttxban&s’“ S (/ \
c.  AOP-022, “Loss @fservucewéter
/ .. \l \
d AOP- qzé\ “\Res;zwr]sg/td Fbod\ng from the Fire Protection System N
AN S - / S NN
{
/\“‘\ AAAAA . \ \\\,N—,,/ / /{/’> \/
. N\
) \ N - )/l“Q\ / /\
A /

An;We\rr\ N VN N N

\ \ \:/ AN

\\ \ Y
\ .
a. AOP- Loss of Instrument Air” ™~
/W« \\A \ .
\ ) oY
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Question: 80

Given the following conditions:

A Component Cooling Water train was declared inoperable on March 1st, at 0530.

At 0330 on March 4th, a Technical Specifications requnred“shutdown was commenced.
It is currently 0400 on March 4th.

The unit is currently at 62% power. <ak

System Engineering has just notified the Control Room th a genenc ssye requires
declaring ALL AFW pumps inoperable. > N et %

They estimate that it will be approx1mate|y 1 hours bgfo\re any AFW pump will be

capable of being declared operable. : SN
,\Q v // L
In accordance with Technical Specifi catlcms wh)c\ ONE ( 1) of the followmg describes the
actions required? N NN v
SN
\ S \\ ~ /
a.  Bein MODE 3by 0930™
\ \\ \\ \\\\ /\ A
b.  Bein MODE 3 byﬁeg N e
c.  Bein MODE(3 by’ 1‘1@ — \ /> =
\‘5 h
d. Mamtazr(\MQbF\Lu_nM teast one AFW pump is declare\d/ Qgera R
/\\.../ / / / “““““““ N \§
\ / A \\/
4

\ > AN 7
nswer: ¢
A<v Q \\/ ‘L\.\ /

\ N
\/ \/
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Question: 81
Given the following conditions:
The unit is operating at 100% power.
Channel lll PZR Pressure PT-457 is failed, with all bista }ztes in.the TRIPPED condition.

e An electrical fault occurs which results in a loss of Instrument Bus 2.

Which ONE (1) of the following describes the impact tr<t\he\‘@§s of InstrUment Bus 2 has

on the plant? / > N e /
/ / \ N A
wd
a. A reactor trip and Sl occur and BdT H trains of )E/ngmeered Safeguards loads are
automatically started by the seq/uenc « /

-/
b. A reactor trip and SI occqr/ bul\QN{.Y\f\ram\'A' Engineered Safeguards loads are
automatically started by the seque‘msers\ ™

c. A reactor trip and Séc%:;but ONL\< Z[ralp/\B Engineered Safeguards loads are

automatically /taﬁé“dhy sequencers / Y
d.  Areactor tnpf occ/urs, But NG, Sl\oc\ yr’s ~ \
—
/\\ \\\N d/’// " \ “\‘ »_\/»«\\“ \
\v 7 SN T \

N o~ N .
Answer: /" ‘\\\\\-\ \\Q / / 4 /;> N v
e

c. A\egctor%f\nd SXcur but ONLY Train 'B/En n\eege Safegyatds loads are

~~._auto ca taﬁed/ by the sequencers <
( u\ma\tl S\ y q ¢ AN
. Y i
RN N T2
Y / /\ T
N s \\ N yd
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Question: 82
Given the following conditions:

* The plant is in Hot Shutdown.
* A loss of 4KV Bus 2 occurs. , “‘\_

Which ONE (1) of the following identifies plant equmeﬁt thgf IS\affected by the power loss?

\\\\\

e N . g
/ > \’\ » < ‘\,/
a. * Reactor Coolant Pump 'B' S AN "
= Station Service Transformer 2 / / / > AN “ >
b / N
b. * Reactor Coolant Pump 'C'
* Station Service Transf?zner Q\A ar\chﬁ
RN \ AN /
C. * Main Feedwater Pump B . b
e Station Service Tran\fm(ﬁer 2D
\\ \\\\ \\ S / A
d * Main Feed)n/ater Pump@ N / \\
* Reactor Coogant ump. 'C \ _ Ny
/ e “\i\ ‘-\

a - \
Answer: < N \’ /‘\\\\.\\ \
b. " Reattor oola\wt\PDmp 'C' / /
\ Statl A“Serwce T?'nsformer 2Aand2F . < 4 ,
o ""\-«\\ / ““ \ / / AN

\
/
/
/

\ AN \\/ \ i“ \‘“\\\,
\ .
N\ / - \\ P\ ~



RNP NRC Written Examination
SRO Answer Key

Question: 83

In accordance with AOP-032, "Response To Flooding From The Fire Protection System,"
the concern for a fire water break in containment is ...

-~ \\
a. the adverse affects on safeguards equipment. // N
//«\\ )
b. the thermal stress effects of water coming \in\contést/v(rith fﬁ“éTeactor vessel.
s AN
C. the adverse impact on the instrumen /a( on assocua(ed wrth s§i§tems in
containment. (. s / \ AN \_

d. the unanalyzed dilution causedbyth\ewater m\the éveht of a LOCA.

% \ e

Answer: / . \ NN

/ S
.?/ ( TN \\\ \‘x }
Lo A TS
\/ AN \\\ ,,,,,, SN S BN
\ \ \ // e’ /f’ /,/ /\ “““““““ . \
{h\ \\\\\\ \E k\\ \{\ ““““““ // / /’\> \)
\\ N \\/ / -~
N J/ AN S >
AN SN N\
¢ Voo \
N\ e \\\ \/ /\ \\ [ -
\\ \\\\\ < \i‘;‘“ ‘“\\\\\
N \ e/
\ \\/\ \\ .l: \\\//
/) AN



RNP NRC Written Examination
SRO Answer Key

Question: 84
Given the following conditions:

Inverter 'C', is being shut down in accordance with OP-601, "DC Supply System.”
e The N-43 DROPPED ROD MODE switch is placed in yE'BVPASS position prior to
aligning PP-26 to its alternate supply (/B-3). Y /

Which ONE (1) of the following describes the conse énces offallmg to place the switch in

the BYPASS position? S q\ N N4
- “ .

// e "\ . \>

a. A turbine runback may occur due{& an Instrun}eﬁt Bus ’tran/suent

\

b. A reactor trip and safety mjectlon may SCC{H‘ dbe{o an lnstrument Bus transient
\ \ /

\
\
N

~

// . ) \\\ \\ /
/ o . .
Answer: o N Ny T / —
2N \\W/ \ } e N
a. Aturblﬁe\mnb ck m(ay  otccur due to an Instrument B/us tl’%lent — \\>
<\ N / ( '\// />
\_ \\j\.m““\_‘“\v } 1 % N / >
/ \\\ AN \ \\ N \
\/ N N .
N .
\\\ \K\\» \\\/ //\ -------- \ /
N2 N
\\\\ /\ \ xl - /
N\ ) \ \\.)
\\// \/
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Question: 85
Given the following conditions:

e A batch release of Waste Condensate Tank 'E' is scheduled to be performed.

* The Waste Condensate Recirc Pump is out-of-service. .~ .

Waste Condensate Tank ‘E’ ... / Y

7 L e
Ny .
/

a. can be recirculated after transfernng o Was?e Qohd@sate Tank C’
b. CANNOT be recirculated unless}\ransfer‘reﬂ)y\fastg C@ndensate Tank ‘D'

e
c. can be recirculated usmg}Vaste\Coﬁde}nsgtéPL/ p)B/

B N\
d. CANNOT be recnrculateduntﬂ theWaste\ConHeﬂs/ate Recirc Pump is repaired.
/N \ AN “
N N >
o \\ Q\ \\\ \\\\\ / /A‘\
TN TN N A
Answer: ,,// N SN \ G
f / ' TN N / R Y N
d. CANN?{e(ecwculated\untll the Waste Condensate Rec{u'c PTJ“mpus répalred
\ \“"’-///\\ ..... / ;} / \ \\\\\ T
— 4 / / D
% 2\ NS J /x N
AN < <
N > ~
ya N 4 V
NI <\"‘: \5
AY
\ D N,
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Question: 86
Given the following conditions:

* The plant is being started up with the Feed Water Regulating Valves and Feed Water

Regulating Bypass Valves all open. AN
* A Reactor Trip occurs. 4 A
* RCS Tavg stabilizes at no load Tavg. 7N
* The Feed Water Regulating Valves automaticay\c\ha% NS \“‘\\7
' ‘ T

Which ONE (1) of the following identifies the e;pécte,d/positibn of the Feed Water

Regulating Bypass Valves (FRBVs) and the Féed Watef BT/Gck\Va\lvesXFBVs)?
AN

NN S
FRBVs FBVs ~| ~ U ™\ & e
Z NN \\ . /
a. Open Open N | . >
b. Open Closed AN \\\\\\ / A
= -~ = s \\. ) & ’ \:
c. Closed / /«QB/Q[L\ N Y
d. Clos \‘ | Closed, |} 7 R
\ \\ ,;;\ ..... /; //, p /A\\\"\"*-\\\ \\\
/ h \w.ﬁk N / // /> \ V4
Answer > Y
S N
T AN N
/a/“\,\ . b@ “eéen </ .“ N \/
NNV AN ‘~~\\
\ N . / \\ ~— y
Y4 AN -
AN //\\/ \ i;\\\\
\\ ( N e
\ ) N
N \ Vs
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Question; 87

Given the following conditions:

* A small break LOCA has occurred.

* Dueto problems with the Containment Cooling system,_ eo’"tamment pressure increased

to 6.1 psig.
» After establishing proper operation of the Contalnme/nt Cpolmg system containment

pressure has been lowered to 3.2 psig. - ST T ,
 Astep in one of the EPPs states: e \/ N e
N N
"Depressurize RCS To Minimize RCS/ Leakade N .
/\\.

c.  Check EITHER offhet\l-l{wmg\ ey

PZR LEVEL ~GﬁEA°r§R m\m % 6%]

“ AN

. \ ‘Q\\\ \
\ \ \ el
N

Rcssuatoouﬁc ~LESSTH 1/ AN45°F[65°F]

d. Stop RC{dep/ essﬁnz\atmg}) - \\
e AstheRCSi ;hgaepreséu‘nzgd PZR level is noted to be 6/2°/<and RCS Subsoollng
is76°F. N\ /S e N D
T D s /
The RCS pressurlza"t“on shbud < < ) b
~~~~~ ) /“ \ y /\

/ \esgo\&d Irr\lydmtely / \\\ p S/

N T /
g\ \@tmueu il PZR level exceeds 71%/ N \*\\

c. N\ {:on nue unt|I RCS subcooling drops below 65 °F, ind
AN \.

d. c\Qntlfnue until RCS subcooling drops below 45 °F3‘\_ e

Answer:

a. be stopped immediately.



Question: 88

Given the following conditions:

The unit is in Hot Shutdown.

RNP NRC Written Examination
SRO Answer Key

* The Startup Transformer (SUT) is supplying all 4KV bu/seé".'“‘\ .

A severe short has resulted in a loss of the 'B' DC Bus.

of the following describes the respo/nge\of\thger{l

B

Which ONE (1)
EDGsY? SN N -—
r s / \> N . \,\’
EDG'A' EDG IBI/./~\:\> o % P
/ \\ ( pa /
- . \_‘ \ / .
a. | Starts, butfield | Does NOT start | "\ /
fails to flash NN \\//
b. | DoesNOT start | Starts, butfleld |
<{fails toflash™ "}~ Vi X
e B SR A
c. Starts and loads | Starts,but does }. 7N
!7{ / ~ NOT Ioaq > \\ \
d. Starts, but cftzesw/Startg\ana‘l_oads /f el :\.\
NOT lad ™| " | G ~
\ VS 7 // N ‘\\“\ ~\\
7 ;
ST \: NN e / //_,/\ \\/
Answer: AN < A4
AN - AN 2N
< \ e /’ H \ { / 4
g~ Does\ugmtqrt Starts, but field O TN
< \\\ ' fai L \ \
N s D ails to flash VoL
\\ \/ \\>\/ /\\; \\\\\\N/
\\\ /\\/‘ \ i;\\\\ //
AN 3\ Ry
§ NN
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Question: 89
Given the following conditions:
* The plant is operating at 90% power.

* Control Bank "D" Step Counters indicate 198 steps. /’"“\
* A check of the Rod Position indications for Control B k "D" shd/vs the following rod

positions: ¢ SN
N AN \/ T
D8 at 124" NN e S
1 / 4 E RN
M8 at 116 AN
H4 at 120" ¢ v > oD
H8 at 121" p A \\ \/' L /_\\\
" A S
H12 at 131 NN Q/ /
Which ONE (1) of the following desgf( besthe\stafus\of\the rc}ds in Control Bank ‘D’'?
\\ AN \\
a. BOTH rods M8 and<H12 ar%saﬁgneifrom the bank . B
A
b. ONLYrod M8/ %ng;va{} gned fro@ the/hank \\ \
c. ONLYr H12 is mlsathed}rom the bank ' // T ‘\\
\n ™ /\:\‘\M‘\\k \\
d. Al rod\are in rod/ ahﬁ\ment limits yan —
‘‘‘‘‘‘ / / AN \
(\ N N /\ </ J
N A N
or. AN \ ~~~~~ v / ‘z&\ N 7

3

Ans \ \ ‘ /\
{ \ONLY\ro\\H\;}s misaligned from thebzh(\\ N\ /
\\ / / N B ‘\\\ > .
N\ N
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Question: 90
Given the following condiditons:

e Pressurizer pressure transmitter PT-457 has failed low and is being removed from

—

service in accordance with the OWP. AN
* The OWP requires the low pressure bistables in the)a/gar] rack§ be placed in the
TRIPPED condition. 7N

Which ONE (1) of the following describes the ver )c/a}‘gn}ecglredjor this flyénon‘?
LS
Q_\ AN // D

a. NO verification is required N
VAN N 4 .
3, N
b. Independent verification . . \\\\ Q/ //
\\\\\\ AN \ /
c.  Concurrent verification NN
\\ \\ AN . \\\
d. Functional verification. RN /)
e . N N . AN
// -\\/\ \\\\ \\\ ; / ‘1\
.y N A Y
[ ¢ \;// T ‘\\\ / N
N . 2 N y
Answer: o N R STy
/ AN RN 3 <. "
et H i N e \\
7 / \ NNNNNN - \

c. Ccirlcyﬁ?n <a |cat|9n\ ’//'; Vs /B N \)

-
v\ AL N
NN / AN N )
. S AN ~_
\ < R
\ ) D
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Question: 91
Given the following conditions:
* The unit has just experienced a reactor trip.
* NO Sl equipment has actuated. TN
* One (1) turbine stop valves is shut. / N
* Three (3) turbine governor valves are shut. ( 4 ) i
* RCS pressure is 1860 psig. Y T
* Tavgis 542°F. /*/ > \\ e //
* Al MSIVs are open. VAN \\ ~
e SG Pressures and Steam Flows are: < D \
R AN N / N \ :
N
SG PRESSURE STEAM F(OW\ h N /,/
S
‘N 925psig 0.1 x40° Ibm/m: \\\//
B 935 psig 0/1 X 10" \Ibm?ha \/
C 845psig” mxm Ibm/hr\ ~ a
\_\ \\
The reactor is tripped, the tﬁrbme is. . / : /\: N
/ \ \ "’//”\\ ‘ \‘/“ ““““““““““ \\
a. tnpped\a@ \IS\NQf réquir d / /\ “‘\\\)
*\\ y A
B e ”
ped and §I is required. < \/ /> )
AN A ‘ N
\@ped\an is NOT required. 7 \\ < //
s requi Ve
d NgT S dSI is required. //\\ \\\\/
\\ \/\\\/ \ ‘2\\\\/ /
Answer: ) S
N \/

c. NOT tripped, and Sl is NOT required.
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Question: 92

Given the following conditions:

* A reactor trip occurred due to a loss of offsite power.

* The plant is being cooled down on RHR per EPP-005, "Natural Circulation Cooldown.”
* RVLIS upper range indicates greater than 100%. R

* Both CRDM fans have been running during the enk@ cledin ;

» RCS cold leg temperatures are 190 °F. ALY [

* Steam generator pressures are 50 psig. ya \ \,\ T~

/ AN \ / /\'\\ v

a. boron concentration is equallz.edthroughs\ut tt% RCS prlor to taking a sample to
verify cold shutdown borqﬁ co\dlt*ens N \\ /

b. allinactive portions g( th\eQ\QS &\e\below 200 °F prior to complete RCS
depressunzatlon o ‘\\ NN TN / A
“5 AN S Y
C. RCS and SG/{er?pe;étuLe_\ aTe\equall;ed prior to any subsequent\ RCP restart.
~

N

d. RCS te eratyres do NQT mhrease during the required 29—hou\Véssef\soak
~

period \\ “”"“/m ,,,,,,, Jo /\ ““““““““““““““ N
. "/ y p ,
,‘\\““*:5\\ N ‘\M_M,,/ / /‘/ x \ )
Answer: \ < y
\\\\\ /
allina ons D/the RCS are below 200 °F pnorYo corhp p/ R
\pﬁaﬂiﬂo 3 \
/\ \ \\\\
S
\ N -
h N \ g\\ \\\\\\\\ /
\ ) ”\\ AN
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Question: 93
Given the following conditions:

* The unit is operating at 100% power.
A release is in progress from Waste Gas Decay Tank 'A’v™
* Aloss of instrument Bus 3 occurs, requiring termlna} of the ré{ease

<
Which ONE (1) of the following describes how the release is terﬁwlnated\asa result of the

loss of the Instrument Bus? N N\ e
. W O /
/ / } N \‘

a.  Automatically due to the loss of R—‘M Plant Vent Momtor

b. Manually due to the loss of R-&\Pla\qt\’@t I&bn/ itor

\
c. Manually due to the loss C){power ‘t&the WasteDlsposal Boron Recycle Panel

\\
d. Automatically due to\the Icks\af pbwér to tr}\e\Waste Disposal Boron Recycle
Panel TS . /
N ™. A \ \‘\.
’/ (TN \\ / A
Answer: v N TN
swer </\ SNy /“\.\ ' \'\
a. Automatically due to,tﬁe lgss of R-14, Plant Vent Momtor TN
</\ \*\x \.;\ ~~~~~ / / / /! \ S
N . K /
R N Y /> AURN / N
\\ \\\\ \\\ \/2 \\ \\\\\“ \
NN > N LY
\ e N e~
¢ T
. .
N/ AN
v \J/
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Question: 94

Which ONE (1) of the following conditions related to the Pressurizer would require entry into
a Technical Specification action or a Technical Requirment Manual compensatory action, as
applicable?

po—

Y
a. A pressurizer level control system fault results’ in Iev”e\\bemQ at 68% with the plant
operating at 2% power . \/ T -

b. A pressurizer pressure control syste zfau /%sultéxm preséﬁ?é‘t/ eing at 2184 psig
with the plant operating at 14% pow / / AN \ N

o SST-2A Disconnect, used to supply émerge cy poﬁe\to the pressurizer heaters
from EDG 'A', is removed from\Serwoe?o maihtehan Wlth the plant operating at

(+] \\ \
35% power < \:\\ " /
d. Auxiliary Spray, at 400"& i, useg to depre urlze the RCS from 2235 psig,
resulting in a cooldoerate%}f thePressun rof 135 °F per hour
\\\\\ A\
;/ // \\\ / \\

Answer:

b. A pre.%p r pressure cogtrol system fault results in prgsé:rebemg at 2184 psig
with the-plant rat(mg‘af 14% power

\ ~~~~~~~ / ‘</ //> \)

\\ >
‘\\ \‘“‘*\ \\\\\ — i -
//\\\\ \Q 7 \ \/
~ \
N \\\ { /\\\\ ~ \
\\ N \/\’ \ A /
hY 7 [
\\\ / ‘ \\ “:l \\“ J
\\\ AN ' \ \7
W “ /
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Question: 95
Given the following conditions:
* The unit is operating at 70%.
* Rod Control is in AUTO. TN
* Bank 'D' control rods are at 195 steps. / . 3\
= Trefis 566.9 °F. \/ N
* Loop Tavgs are: N RN
p Tavgs are ) /\> N p— //
LOOP  T-AVG S AN S
A 569°F VAP AN
P /\\ \\ R ’-/ / \\ t
B’ 567 °F SN NS
. , o /.\\\\ \\ N \v\ «\\ . /
Which ONE (1) of the followmgjaﬂures wilk, cause cohtrol rods to step inward?
N N \\ \/ e
a.  Loop 1 Thot fa/ fis hlgh’ RN <O
(NN N
b.  Loop1 Tcold\falls Tow ‘\) > / ““““ ~4
\1 \ ww,/ /\ ; ~~~~~~~~~~~~~ "\
C. Loop 2T\cold\falls hI?h” / // > ““““ ~ \>
d. @op 3 Tﬁé{allsl\v\ / < / X \\/
\ N Ve > »/ h " // / /\
NN . \\ \///
~ 3 .
Anév\»\'er.%i\\ O o O\
\ . 5 e
c N hn%p/ z'{c/olé fails high N 4
\\ 5 N
N N
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Question: 96

Given the following conditions:

Following an outage, the core is being reloaded.

You are the Refueling SRO. N

An assembly is fully withdrawn into the manipulator rnaé over the core being prepared to

inserted into the core. YL

APP-005-A1, SR DET LOSS OF DC, alarms. T T

Both Source Range (SR) channels, N-31 and N- 32., are determined to be/ inoperable.
AN

AN
Which ONE (1) of the following describes the :/quwed ;Jctlbn to\be taRen'?

/™ O U N
\w ’«\\ \\ \ /
AnS\}sger \ 0\\\ T

”\< \\,
/ ~
a. Place the assembly in the ugender ahd\%@%?ﬂfng operations until at least

one (1) SR channel is re§t6re\di\\opera(>
b. Place the assembly in ﬂmqupend\er and su§pend refueling operations until both

SR channels are Igfztored tbbperag e . /
c. Place the asc?t,/ mbly in the core, in elt rit's designated or altemate c@re location,
and suspen refﬁeljng operatlon /t4 at least one (1) SR chagnel is réstored to

— v\ \

operabl/e\ \ /: ‘‘‘‘‘‘‘ \

d.  Place the ass ny m’ihef core in either it's de&gnate/or?temate Tare Io tio

/ndsuspéqq Ilng\gpdg;aflons until both SR ch /mels re re>stored tb%/ bIe
\ & \ /
- N Y s
\ - m\ AN N

/ N\

b. Placﬁ the assembly in the upender and suspe\d ref&aﬁng operations until both
SR’channels are restored to operable \/
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Question: 97

Given the following conditions:

An emergency event has been declared.
The Technical Support Center has NOT been manned.

You are the Site Emergency Coordinator.
A critically injured man is located in a radiation fiel Q(f Rem/hr\
A valuable piece of company property is located in radléua”n field of30.Rem/hr.

The following operators have NOT volunteere/d/fo ter e\lther@rea but/Xre available:
A

< \ \ Vs EXPOSURE
OPERATOR A 43 /N mRérq 1900 mRem
OPERATOR B 43\ | M5Rem | 1500 mRem
OPERATOR C 23 | NQ Rem 1500 mRem

\

~,

OPERATORD |~ 28 ™. 45 Rem 1900 mRem” |
[ (7 // N
Which ONE (1) of the fo\lowmg would result iivan acceptable exposure’? —d x

/ \ e T N
AN ' N

/\ / 7
a. 0] ator iﬁéﬁdlng 20m )utes in the area to rescyé/he critically lnjure\?
b. erator B spendln} 5 minutes in the areity@ect e/VaI Qurpment

..

/z/\ Operator C épendlng 30 minutes in the area’to protecfthe vélu,able Uipment
tbi:D hding 15 minutes in the/é?ea to reSeu&the cnt\% injured man

Answer:

d. Operator D spending 15 minutes in the area to rescue the critically injured man
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Question: 98

Given the following conditions:

Which ONE (1) of the followmg\/dentif as the: p{é\met that is inadequate to permit
terminating SI?7 \\ . ?
™y

A reactor trip and safety injection have occurred due to a LOCA on the letdown line and
a failure of the letdown line to automatically isolate. //'w-\\

PATH-1 actions are being performed. - / N

The following conditions currently exist: « 13
Containment pressure is 7 psig and slowly decreaén \/ \\\\\\\ S
Total AFW flow to the intact SGs is 390 gpm i ‘ //
‘A’ SG level is 6% and slowly increasing. / \ -

‘B’ SG level is 12% and slowly mcreasm% / / \
‘C’ SG level is 14% and slowly increasin N / /" e
RCS pressure is 1765 psig and rapld{;// méxe\as\ng

Pressurizer level is 29% and sta f /
Core Exit Thermocouples are 5 O°F\nd\stablé\ \

a. SUbCOOImg e N e \ \

l% \/N‘ ‘\
b. Se00n<\he\atsmk”\ //; // N \"'“““‘\\ \\
c. ?CS pre§§u(e N // < // /\> \)

NS
d. BQQQ/ A Q\\ v/ /f \)
/\ SN N\
N \\/ ALk N /
LT N\
\ > % Y Y
Answer\ \\ LT
) NN
\\// \ //

d. RCS inventory
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Question: 99

Given the following conditions:

» A reactor trip and safety injection have occurred.

* During the performance of PATH-1 a transition has beenmade to EPP-16, "Uncontrolled
Depressurization of All SGs."

* Wide range SG levels are all between 12% and 18 g anq d\creasmg slowly.

* SG pressures are all between 180 psig and 200 pstg and "decreasing” slowly

* Feed flow has been reduced to 80 gpm to eac S@p E\PP 16 guldan

Which ONE (1) of the following describes wh/en FRP- Ij/‘i\'Losé of Heat Sink," guidance
would be implemented to restore SG levels? “ N AN

\

NN o
N s
a.  Wide range level in 2 SGS/ s\sttll below26 /o\ /

b. Narrow range level lry‘l SGis stn{l below 1%

S VERNRNN J .
c. ZSGsremalnM& ™ \ ~ /

kY

d. Totalfeed ﬂqw |s/ﬁerovr36(lg\m\due«to other than operator actlons \

\ i / ‘\ 3y
N H - A
/\‘ N /\' /\; A R AN
AN / ; ~ N

\\\\ﬂo

q \\Totalfeed\ ﬁ below 300 gpm due ty/dthi thahoperm}a\ctl
% >
\\ /\/ \\ “‘ \ “\\\\//
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Question: 100

Given the following conditions:

* The reactor is defueled.
e The RWST is at the Technical Specification minimum allowed boron concentration.
e Qver several days pure water is inadvertently added to/thed_‘\sperit‘ fuel pit (SFP).
e The following SFP chemistry exists: SO
- Boron = 1995 ppm NooT T
- Level =37 ft NN —
P N s
Using the supplied references, which ONE (1) gfthe fo}I’o\ing i5.the M{NIMUM action
required to restore key safety functions? -~ \ ~ S S
N e
N \ AN &
a. Add 1000 pounds of granMateﬂ@&nc ac\d\te\the S;Flé
b.  Add 550 pounds of gpamkated borlc acid tdthe &P
c Drain the SFP 4/feetand{ef Il\usmgtﬁé R! ST ya
d.  Drainthe SFIs 8fee*(an“dref II usmgy’(e RWST ) N
‘ 7 «k\;\ \\
/ \ \\ et / i '\/\“\ e \
\ \\ / “““ g //; / / N\\\
( \\\\\\\\\\\ x \\\\\Mw,/ /B \ )
Answer; \_/
\ e > / N f\
~ \ / >

‘\

/

{ S \a

| \-Add s of granulated boric :}m’d\(o the éFP /
N

\ e N
D O



