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RNP NRC Written Examination
Senior Reactor Operator

Question: 1

Given the following conditions:

* The unit is operating at 100% power.
* 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



RNP NRC Written Examination
Senior Reactor Operator

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 DAYI DAY2 DAY3 DAY4 DAY5 DAY6

1 10 14 off 12 12 12

2 14 12 14 10 off 11

3 off off off 13 1 1 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. I

b. 2

c. 3

d. 4



RNP NRC Written Examination
Senior Reactor Operator

Question: 3

Given the following conditions:

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



RNP NRC Written Examination
Senior Reactor Operator

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.



RNP NRC Written Examination
Senior Reactor Operator

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 I
COUNTY

NRC

a. 0125 0210

b. 0127 0212

c. 0131 0216

d. 0135 0220



RNP NRC Written Examination
Senior Reactor Operator

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 I ATWS."

* Fl-i 10, 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.



RNP NRC Written Examination
Senior Reactor Operator

Question: 7

Given the following conditions:

* The unit is operating at 100% power.
* APP-003-C3, PRT HI PRESS and APP-003-D3, PRT HI/LO LVL have alarmed.
* PRT level and pressure are slowly increasing, but there is NO appreciable increase in

PRT temperature.
* 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. CVC-382, Seal Water Return Line Relief.



RNP NRC Written Examination
Senior Reactor Operator

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. Nl-43, PR Channel N43, fails low with power level at 49%

c. PT-446, First Stage Turbine Pressure, fails high with power level at 1x10-8 amps

d. NI-44, PR Channel N44, fails high with power level at 1x10-8 amps



RNP NRC Written Examination
Senior Reactor Operator

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 SI 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



RNP NRC Written Examination
Senior Reactor Operator

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 Spray pushbuttons.

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

occur?

a. * Phase A
* Phase B

b. * Phase A
* Containment Ventilation Isolation

c. * Phase B
* Containment Ventilation Isolation

d. * Phase A
* Phase B
* Containment Ventilation Isolation



RNP NRC Written Examination
Senior Reactor Operator

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 AOP-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-006, "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"



RNP NRC Written Examination
Senior Reactor Operator

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

PT-455

PT-456

PT-457

PT-402

PT-405

TI-453

TI-454

TI-413

TI-423

TI-433

PARAMETER

PZR Press

PZR Press

PZR Press

RCS Press

RCS Press

PZR Temp (Surge Line)

PZR Temp (Vapor)

RCS Hot Leg WR Temp

RCS Hot Leg WR Temp

RCS Hot Leg WR Temp

Highest Five (5) CETs

VALUE

1485 psig

1465 psig

1515 psig

1500 psig

1525 psig

524 OF

630 OF

538 OF

536 OF

534 OF

548 OF

544 OF

542 OF

542 OF

541 OF

The margin to saturation is ...

a. 46 OF.

b. 51 OF.

c. 56 OF.

d. 58 OF.



RNP NRC Written Examination
Senior Reactor Operator

Question: 13

Given the following conditions:

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

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.
* 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 14

Given the following conditions:

* A clearance is in effect with two (2) Maintenance department clearance holders
(Clearance Holders A and B).

* Clearance Holder A has requested a temporary lift of a portion of the clearance to test
equipment for one of the tasks.

* 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

c. 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 15

Given the following conditions:

* Fuel is in the vessel.
* RCS temperature is 1200F.
* 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 16

Given the following conditions:

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

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

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

* 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.



RNP NRC Written Examination
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 OF.
* 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



RNP NRC Written Examination
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 OF 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



RNP NRC Written Examination
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-006, "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



RNP NRC Written Examination
Senior Reactor Operator

Question: 20

Given the following conditions:

* The unit is operating at 100% power.
* 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 PORV 456
- MDAFW Pump'A'
- SG'C'PORV
- RHR Pump'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. * PZR PORV 456
* RHR Pump'A'

b. * PZR PORV 456
* MDAFW Pump'A'

c. * RHR Pump'A'
* SG'C'PORV

d. * MDAFW Pump'A'
* 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.OxlOE-10 amps.
* N-36 indicates 7.Oxl OE-1 1 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.



RNP NRC Written Examination
Senior Reactor Operator

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 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 24

Given the following conditions:

* The unit is operating at 40% power.
* OST-01 1, "Rod Cluster Control Exercise & Rod Position Indication Monthly Interval," is

being performed.
* 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. * This is an expected alarm.
* Continue withdrawing Control Bank 'C' rods.

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

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

d. * Place the ROD BANK SELECTOR switch in Manual.
* Restore Tavg to Tref by dilution.



RNP NRC Written Examination
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



RNP NRC Written Examination
Senior Reactor Operator

Question: 26

Given the following conditions:

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

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



RNP NRC Written Examination
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 SI Pump and one RHR pump are running.
* Time after trip and SI is 20 minutes.
* SI CANNOT be terminated due to insufficient subcooling.

Using the supplied references, which ONE (1) of the following states the MINIMUM SI flow

for these conditions?

a. One RHR pump injecting, with flow manually throttled to approximately 260 gpm

b. One RHR pump injecting, with flow manually throttled to approximately 130 gpm

c. One SI pump injecting, with flow manually throttled to approximately 260 gpm

d. One SI pump injecting, with flow manually throttled to approximately 130 gpm



RNP NRC Written Examination
Senior Reactor Operator

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 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-1 1, Containment Air and Plant Vent Particulate

c. R-14A, Plant Effluent Particulate

d. R-16, Containment HVH Cooling Water Radioactive Liquid



RNP NRC Written Examination
Senior Reactor Operator

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-459, 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?

.

LI-459
PZR LVL

LI-460
PZR LVL

a. Increases Increases

b. Increases Decreases

c. Decreases Increases

d. Decreases I Decreases



RNP NRC Written Examination
Senior Reactor Operator

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

service.
* 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 32

Given the following excerpt from OP-922, "Post Accident Containment, Hydrogen
ReductionNenting System", and the following conditions:

* A design basis LOCA occurred 90 days ago.
* Hydrogen Concentration (Hydrogen Monitor Reading) is 2.5%.
* The H2 Recombiner System is unavailable for Containment Hydrogen Reduction.

From OP-922:

"5.2.8 Determine the following data:

1. H2 generation rate from Curve Book, Curve 7.16, Total Hydrogen
Generation Rate From All Sources.

- Time following DBA _ Days
- H2 Generation Rate SCFM (Curve 7.16)

2. H2 Concentration from Containment Hydrogen Monitor located in
the Control Room or from analysis of Containment samples:

- H2 Concentration %

5.2.9 Calculate the required exhaust flow:

1. Qe=2400G

- Qe is exhaust flow in SCFM
- G is H2 Generation rate
- C is H2 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.



RNP NRC Written Examination
Senior Reactor Operator

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

c. Unit 1 Superintendent Shift Operations

d. Environmental & Radiation Control Supervisor



RNP NRC Written Examination
Senior Reactor Operator

Question: 34

Given the following conditions:

* The unit is operating at 100% power.
* APP- -F7, INST AIR HDR LO PRESS, has illuminated.
* AO1-17, "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 IA cross connect ...

a. valve, SA-5 will automatically OPEN to pass SA through the IA 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 IA 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.



RNP NRC Written Examination
Senior Reactor Operator

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.

* NO reactor trip occurred.
* 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 36

Given the following 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-1 7, 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
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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 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. * Verify Shutdown Margin within 1 hour, and
* Realign the misaligned rods or be in Mode 3 within 2 hours

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

C. * Verify Shutdown Margin within 1 hour, and
* Shutdown to Mode 3 within 6 hours

d. * Trip the reactor, and
* Go to PATH-1
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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% 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 1 900F 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 OF 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

Q
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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 low.
* NO actions in OWP-032, "Containment Pressure," have been performed.
* A large break LOCA occurs and actual Containment Pressure reaches 21 psig.

(P-C, (C P PC PC

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
LEAKOFF

FLOW

No. 2 SEAL
LEAKOFF

FLOW

a. Increases Increases

b. Decreases Decreases

c. Decreases Increases

d. Increases I Decreases



RNP NRC Written Examination
Senior Reactor Operator

Question: 43

Given the following conditions:

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

energized by the EDG.
* Twenty (20) seconds following the trip, SG levels are:

SG LEVEL

A' 12%

'B' 28%

IC' 26%

Which ONE (1) of the following describes the expected condition of the Auxiliary Feed Water
pumps 20 seconds following the trip?

MDAFW j MDAFW]SDAFW
PUMP 'A' PUMP 'BI PUMP

a. Running Running Off

b. Off Running Running

c. Off Running Off

d. 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:

* Due to low heat loads and extremely cold outside temperatures, Spent Fuel Pool (SFP)
water temperature is 650F.

* 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 Fuel 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:

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

Recirculation."
* One (1) Containment Spray pump was operating upon exiting EPP-15, with containment

pressure at 16 psig.
* 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 SI 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.
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Question: 49

Given the following conditions:

* The unit is operating at 100% power.
* Rod Control is in Manual.
* A safety valve fails open on SG 'B'.

Which ONE (1) of the following describes the INITIAL effect on indicated power and RCS

Tavg?

INDICATED NIS
POWER

RCS T-AVG

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:

* The unit is operating at 85% power.
* Control Rod Bank '0' Demand is at 195 steps.
* IRPI indication for Bank D Control Rods are as follows:

ROD POSITION

D-8 123"

M-8 121"

H4 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:

* 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."
* Containment pressure is 8 psig.
* The RCS cooldown rate is 130 OF/hour.
* 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 OF/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:

* The unit is in Hot Standby.
* 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
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Question: 54

Given the following conditions:

* Unit 2 is being ramped to 100% following a refueling outage.
* The following Plant Parameters are noted:

PARAMETER

Loop 'A' Tavg

Loop 'B' Tavg

Loop 'C' Tavg

NI-41

NI-42

NI-43

N1-44

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

15' Stage Press (446)

1st Stage Press (447)

Generator Output

VALUE

5760F

5750F

5760F

100.0%

99.0%

99.0%

100.0%

58.20F

57.80F

58.20F

3.40 x 106 Ibm/hr

3.40 x 106 Ibm/hr

3.45 x 106 Ibm/hr

3.40 x 106 Ibm/hr

3.40 x 106 Ibm/hr

3.50 x 106 Ibm/hr

545 psig

546 psig

730 Mwe

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.
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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 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:

* FRP-P.1, "Response to Pressurized Thermal Shock," is being performed.

* RCS temperature has been stable at 260 OF for the past 30 minutes.

* 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
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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.
* 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 Si valves are aligned in their pre-trip position.
* RCS pressure is 1400 psig.
* RCS temperature is 492 OF.
* 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"

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 < 1 0O/E-Bar gCi/gm.
* Dose Equivalent Iodine 1-131 is 200 RCi/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 OF within 6 hours

d. Mode 4 conditions must be established within 6 hours
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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 Recovery."
* Containment pressure is 0.2 psig.

Using the supplied references, which ONE (1) of the following describes conditions requiring

a transition from EPP-1 7 to EPP-1 8, "SGTR with Loss of Reactor Coolant: Saturated
Recovery"?

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

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

c. * Ruptured SG level at 76%
* RCS Subcooling at 58 OF

d. * Ruptured SG level at 63%
* RCS Subcooling at 41 OF
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Question: 61

Given the following conditions:

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

* He is returning to Operations and is to be placed back on shift.
* 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 lAW 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 lAW plant procedures,
before and after each watch, and conduct a complete plant tour

c. Complete FIVE normal shifts, including shift turnovers lAW 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 lAW 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 575.40F.
* PZR level is 53%
* VCT level is 23" and stable.
* Letdown flow is 45 gpm (Fl-150).
* RCP seal injection flows are:

RCP SEAL INJ

'A' 8.3 gpm

'B' 7.9 gpm

'C' 7.8 gpm

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. 1 and 2 ONLY

b. 1 and 3 ONLY

c. 2and3ONLY

d. 1,2,and3
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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
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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.

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:

* Emergency Diesel Generator 'A' is in the process of being started on Unit 2 to parallel it

to the E-1 Bus.
* 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 900 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:

* The unit is in Hot Standby.
* All systems are operating normally.
* SG "A" PORV is closed.
* 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
I_ 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 OF and 760 0F 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:

* The unit is at operating at 35% power in preparation for increasing power to 100%.

* Circulating Water Pump 'A' is under clearance for maintenance.
* 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:

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

INDICATION RCP 'A' RCP 'B' RCP 'C'

Motor Bearing 2100F and t slowly 1800F and stable 1950F and T slowly
Temperatures

#1 Seal Leakoff 1500F and stable 1500F and stable 1650F 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 Vibration 3.6 mils and T at 2.8 mils and stable 4 mils and I at
0.1 mil per hr 0.05 mil per hr

Shaft Vibration 12 mils and stable 7 mils and stable 9.5 mils and 1 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 resulting 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



RNP NRC Written Examination
Senior Reactor Operator

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



RNP NRC Written Examination
Senior Reactor Operator

Question: 75

Given the following conditions:

* Reactor power was initially 100%.
* 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



RNP NRC Written Examination
Senior Reactor Operator

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, "Loss of Emergency Coolant
Recirculation."

* The minimum required Safety Injection flow has been established in accordance with

EPP-1 5.
* RVLIS is now indicating 78% Full Range and increasing slowly.
* Core Exit Thermocouples (CETs) are now indicating 568 OF 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 OF



RNP NRC Written Examination
Senior Reactor Operator

Question: 77

Given the following conditions:

* The unit is operating at 60% power.
* 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 value within 100 hours of initiating SAL-
2 OR commence a shutdown and cooldown to less than 250 OF

d. Take immediate actions to shutdown and cooldown to less than 250 0F as rapidly
as plant constraints permit



RNP NRC Written Examination
Senior Reactor Operator

Question: 78

Given the following plant conditions:

* The unit is operating at 100% power.
* A plant transient occurs.
* 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.



RNP NRC Written Examination
Senior Reactor Operator

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.
- All 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"



---

RNP NRC Written Examination
Senior Reactor Operator

Question: 80

Given the following conditions:

* A Component Cooling Water train was declared inoperable on March 1 st, 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. BeinMODE3by1100

c. Be in MODE 3 by 1130

d. Maintain MODE 1 until at least one AFW pump is declared operable



RNP NRC Written Examination
Senior Reactor Operator

Question: 81

Given the following conditions:

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

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

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

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

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

d. A reactor trip occurs, but NO SI occurs.



RNP NRC Written Examination
Senior Reactor Operator

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 equipment that is affected by the power loss?

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

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

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

d. * Main Feedwater Pump 'B'
* Reactor Coolant Pump 'C'



RNP NRC Written Examination
Senior Reactor Operator

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.

b. the thermal stress effects of water coming in contact with the reactor vessel.

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

d. the unanalyzed dilution caused by the water in the event of a LOCA.



RNP NRC Written Examination
Senior Reactor Operator

Question: 84

Given the following conditions:

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



RNP NRC Written Examination
Senior Reactor Operator

Question: 85

Given the following conditions:

* 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' ...

a. can be recirculated after transferring to Waste Condensate Tank 'C'.

b. CANNOT be recirculated unless transferred to Waste Condensate Tank '0'.

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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Senior Reactor Operator

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.

* A Reactor Trip occurs.
* RCS Tavg stabilizes at no load Tavg.
* 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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Senior Reactor Operator

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 0F [65 0F]

d. Stop RCS depressurization"

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

The RCS depressurization should ...

a. be stopped immediately.

b. continue until PZR level exceeds 71%.

c. continue until RCS subcooling drops below 65 OF.

d. continue until RCS subcooling drops below 45 'F.



RNP NRC Written Examination
Senior Reactor Operator

Question: 88

Given the following conditions:

* The unit is in Hot Shutdown.
* The Startup Transformer (SUT) is supplying all 4KV buses.
* 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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Senior Reactor Operator

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 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



RNP NRC Written Examination
Senior Reactor Operator

Question: 90

Given the following condiditons:

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

* 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



RNP NRC Written Examination
Senior Reactor Operator

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 5420F.
* All MSIVs are open.
* SG Pressures and Steam Flows are:

SG PRESSURE STEAM FLOW

'A' 925 psig 0.1 x 106 Ibm/hr

'B' 935 psig 0.1 x 106 Ibm/hr

'C' 845 psig 1.3 x 106 Ibm/hr

The reactor is tripped, the turbine is ...

a. tripped, and SI is NOT required.

b. tripped, and Sl is required.

c. NOT tripped, and SI is NOT required.

d. NOT tripped, and SI is required.



RNP NRC Written Examination
Senior Reactor Operator

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 OF.
* 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 OF 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.



RNP NRC Written Examination
Senior Reactor Operator

Question: 93

Given the following conditions:

* The unit is operating at 100% power.
* A release is in progress from Waste Gas Decay Tank 'A'.
* A loss 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



RNP NRC Written Examination
Senior Reactor Operator

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. Auxiliary Spray, at 400 OF, is used to depressurize the RCS from 2235 psig,
resulting in a cooldown rate of the Pressurizer of 135 OF per hour



RNP NRC Written Examination
Senior Reactor Operator

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 OF.
* Loop Tavgs are:

LOOP T-AVG

'A' 569 0F

'B' 567OF
'C' 566OF

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



RNP NRC Written Examination
Senior Reactor Operator

Question: 96

Given the following conditions:

* Following an outage, the core is being reloaded.
* You are the Refueling SRO.
* An assembly is fully withdrawn into the manipulator mast over the core being prepared to

inserted into the core.
* APP-005-A1, SR DET LOSS OF DC, alarms.
* 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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Senior Reactor Operator

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 field of 100 Rem/hr.
* A valuable piece of company property is located in a radiation field of 30 Rem/hr.
* 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

OPERATOR C 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



RNP NRC Written Examination
Senior Reactor Operator

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 390 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 5300F and stable.

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

a. Subcooling

b. Secondary heat sink

c. RCS pressure

d. RCS inventory
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Senior Reactor Operator

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 slowly.
* 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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Senior Reactor Operator

Question: 100

Given the following conditions:

* The reactor is defueled.
* 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 =37 ft

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.
. , 1_... .. A
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NOTE:
tr -rr-l -,f

10 CFR 50.72 recognizes the Emergency Plan and its four Emergency Classes of Unusual Event, Alert, Site Area Emergency and General

cl. I It~ l St lIy.rT

EMERGENCIES

10 CFR 50.72(a)(i)
10 CFR 30.32(i)(3)(viii)
10 CFR 40.31 (i)(3)(viii)

Emergency
Unusual

Event
Alert
Site Area

Emergency
General

Emergency

HBRSEP shall notify the NRC of the
declaration of any of the Emergency Classes
specified in the Emergency Plan.

- Declaration of an Unusual Event, Alert, Site
Area Emergency, or General Emergency

- Discovery of an event that should have
resulted in an Emergency Classification, but
no emergency was declared

- Discovery that a declared emergency
exceeded the Emergency Action Levels for a
higher emergency declaration, but the higher
classification was not declared

An Alert, Site Area Emergency, or General
Emergency is declared.

...I I
ERDS ACTIVATION ERDS

Emergency
HBRSEP shall activate the ERDS as soon as
possible but not later than one hour after
declaring an Alert, Site Area Emergency, or
General Emergency.

10 a O H5u.72(a)(4) I I .

| AP-030 I Rev. 29 Page 19 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 O 1erationIs Center via NRC

E e -. -l e ecommun. c s - - b a so - t a-- -na In- al, caef thW fpni irrance nf Any of the followinn:

EVENT KEY WORDS REQUIREMENT EXAMPLES

SHUTDOWN REQUIRED BY TS Shutdown The initiation of any shutdown required by - Unplanned Shutdown initiated due to

TS Shutdown the TS. maximum specific activity of the Reactor

Power 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

10 of Required Action Completion Time)

l110 CFR 50.72(b)(1 )(i)(A) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DEVIATION FROM TS (10 CFR Deviation Any deviation from the TS authorized Intentional deviation from an approved plant

50.54(X)) Departure pursuant to 10 CFR 50.54(x). procedure in order to preserve plant safety

I License 10 CFR 50.54(x)

10 CFR 50.72(b)(1)(i)(B) Condition (See PRO-NGGC-0200)

| AP-030 I 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 ODerations Center via ETS as soon as

practical ana in aii cases witnn one nour Ot tne occurrence Ot any Ot me ioiowiny.

EVENT KEY WORDS REQUIREMENT EXAMPLES

PRINCIPAL SAFETY BARRIERS Degraded Any event or condition during ooeration - Fuel cladding failures in the reactor, or in the storage

SERIOUSLY DEGRADED Safety that results in the condition of the nuclear pool, that exceed expected values, or that are unique or

Barriers 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

Product fission products

Barrier - 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, vg'Ies, etc.)

- Significart 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

UNANALYZED PLANT CONDITION Safety [or that resulted in the nuclear power - OT6T changes are declared inoperable due to summator

Function plant being:] module lag constants. The channel response time

Unanalyzed In an unanalyzed condition that exceeded the value assumed in the accident analysis.

Condition 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

10 CFR 50.72(b)(1)(ii)(A) natural circulation conditions

IAP-030 Rev. 29 Page 21 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:

EVENT [ KEY WORDS I REQUIREMENT I EXAMPLES
| 1 1

CONDITION OUTSIDE DESIGN
BASIS OF PLANT

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

Design
Bases

Loss of
Safety
Function

[or that resulted in the nuclear power
plant being:]
In a condition that is outside the design
basis of the plant;

I % I
CONDITION NOT COVERED BY
OPERATING/EMERGENCY
PROCEDURES

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

OP
AOP
EOP
PATH
CSFST

'f[or that resulted in the nuclear power
plant being:]
In a condition not covered by the
operating and emergency procedures.

Discovery of design errors that renders a safety system

inoperable
Discovery that a single train of a safety system has
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
requirements

- An event is occurring having significant implications for
the health and safety of the public and no AOP or EOP
is applicable to the condition.

- Natural phenomenon (ice storm that significantly
hampers personnel in the conduct of activities
necessary for safe operation of the plant).

- External hazards (railroad tank car explosion that
poses an actual threat to Plant safety)

Manual or automatic Safety Injection System actuation
in response to a valid signal (Section 4.5 of this
procedure)

I I i

NATURAL PHENOMENON OR
CONDITION THREATENING
PLANT SAFETY

10 CFR 50.72(b)(1)(iii)

ECCS DISCHARGE INTO RCS

In (-PP rl 70(h(11(ilA

Earthquake
Hurricane
Tornado
Weather
Explosion
Railroad

Any natural phenomenon or other
external condition that poses an actual
threat to the safety of the nuclear power
plant or significantly hampers site
personnel in the performance of duties
necessary for the safe operation of the
plant.

I +
ECCS

Actuation
Safety

Any event that results or should have
resulted in ECCS discharge into the
reactor coolant system as a result of a

- r V \/ I \I |Injection Ivall0 wyl9l.I
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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:

EVENT I KEY WORDS I REQUIREMENT I EXAMPLES
_ _ ~III

LOSS OF EMERGENCY
ASSESSMENT, OFF-SITE
RESPONSE, OR
COMMUNICATIONS CAPABILITY

10 CFR 50.72(b)(1)(v)

Selective
Signaling
System
Sirens
ETS

Any event that results in a major loss of
emergency assessment capability, off-site
response capability, or communications
capability (e.g., significant portion of control
room indication, ETS, or off-site notification
system).

Loss of 23 or more of 45 Public Warning
Sirens (Ž50%) as indicated on the siren
activation system for a period of at least 30

minutes at any one time.

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
extent that required communications could
not be made to official offsite locations (e.g.,
EOCs, Warning Points)

- Fire confirmed inside Protected Area (if fire
poses an actual threat to plant safety or
significantly hampers site personnel in the
performance of duties necessary for the safe
operation of the plant).

- Unplanned release of radioactive gases or
toxic gas inside Protected Area (if release
significantly hampered site personnel in the
performance of duties necessary for safe
operation of the plant).

I Il
INTERNAL THREAT TO PLANT
SAFETY (FIRES, TOXIC GAS,
RADIOLOGICAL RELEASE)

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

Fire
Toxic
Explosive
Release
Personnel
Safety

Any event that poses an actual threat to the
safety of the nuclear power plant or
significantly hampers site personnel in the
performance of duties necessary for the safe
operation of the nuclear power plant
including fires, toxic gas releases, or
radioactive releases.

I I
it I I - ._.__ _-

---- I
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

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

I UUVV .II )lY.

ClICLIT WFV larlone Onin IIRsMUKT EXAMPLES
LV CI 1 I I mA nu | 5'---.. .-. Add

SAFETY LIMIT, LIMITING SAFETY
SYSTEM SETTING EXCEEDED

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

Safety Limit
Limiting Safety
System Setting

If any safety limit is exceeded, shut down
the reactor. HBRSEP shall notify the [NRC
within 1 hour via ETS per
10 CFR 50.72(a)(1), See Emergency Plan
Procedures]. Operation must not be
resumed until authorized by the NRC.

- Reactor pressure exceeds 2735 psig while at

power

- The limits of TS Table 2.1.1-1 are exceeded

- Limiting Safety System Settings in TS
Table 3.3.1-1 are exceeded

- A failure mechanism is discovered that
indicates that the RPS will not function to trip
the reactor under certain required conditions.

i i l
SAFETY SYSTEM DOES NOT
FUNCTION AS REQUIRED

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

ESF
RPS
Limiting Safety
System Setting

HBRSEP shall notify the NRC if the
automatic safety system [to correct an
abnormal situation before a safety limit is
exceeded] has been determined not to
function as required.

I I l
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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 UFH 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

10 CFR 73.71 (a)(1 )
THEFT/UNLAWFUL DIVERSION OF Theft of SNM Any event in which there is reason to - Shipment Emergency Event
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, l(a)(1) (1) A theft or unlawful 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)

SNM caused, or attempted to commit or cause, or
Spent Fuel has made a credible threat to commit or
Security cause:]
Safeguards (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

10 CFR 73.71 (b)(1) fuel a facility or carrier possesses.

10 CFR 73, Appendix G, l(a)(2)

l
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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 UF-R 73.71 (D)(1)):

EVENT KEY WORDS REQUIREMENT EXAMPLES

UNAUTHORIZED TAMPERING Unauthorized [Any event in which there is reason to - Security Event (Reference 2.1 1)
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, l(a)(3) security system.

ENTRY OF UNAUTHORIZED Unauthorized An actual entry of an unauthorized person - Security Event (Reference 2.1 1)
PERSON INTO PROTECTED OR Entry into a protected area, material access area,
VITAL AREA Security controlled access area, vital area, or

10 CFR 73, Appendix G, l(b) Safeguards transport.

FAILURE, DEGRADATION, OR Degradation Any failure, degradation, or the discovered
DISCOVERED VULNERABILITY OF Vulnerability vulnerability in a safeguard system that
SAFEGUARD SYSTEM Safeguards could allow unauthorized or undetected

Unauthorized access to a protected area, material access
Undetected area, controlled access area, vital area or
Access transport for which compensatory measures

10 CFR 73, Appendix G, I(c) Security have not been employed.
Procedure SEC-NGGC-2147

INTRODUCTION OF Contraband The actual or attempted introduction of Contraband applies to items that could be used to
CONTRABAND INTO VITAL OR Unauthorized contraband into a protected area, material commit radiological sabotage as defined in
PROTECTED AREA Security process area, vital area, or transport. 10 CFR 73.2.
10 CFR 73, Appendix G, I(d) Safeguards
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - SOURCE, BYPRODUCT AND SNM

WPrRRF7P chnil immarfintaki nntih, the lrt: rOnorrtinner R.ntor v. PTCZ wAhan-
. - 1- - 1- .. I ... I------- , .,-,.,y '- ... -
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LOSS OR THEFT OF LICENSED
MATERIAL (>1000X 10 CFR 20
LIMITS)

10 CFR 20.2201 (a)(i)

Loss
Theft
Missing
Licensed
Radioactive
Material

Immediately notify the NRC, after its occurrence
becomes known, any lost, stolen, or missing
licensed material in an aggregate quantity equal
to or greater than 1,000 times the quantity
specified in [10 CFR 20] Appendix C under such
circumstances that it appears to HBRSEP that an
exposure could result to persons in unrestricted
areas.

EXAMPLES

- A radiography source is discovered
missing. The source is licensed to the
radiography contractor. If the contractor
does not make the required notification,
HBRSEP should notify the NRC ODerations
Center via ETS.

I .

EXTERNAL EXPOSURE FROM
BYPRODUCT, SOURCE, OR SNM
(5X ANNUAL LIMIT)

10 CFR 20.2202(a)(1)

Byproduct
Source
SNM
Exposure
Dose
Release
Occupational

Notwithstanding any other requirements for
notification, immediately notify the NRC of any
event involving byproduct, source, or SNM
possessed by HBRSEP that may have caused or
threatens to cause any of the following
conditions:
1. An individual to receive:
(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.I I I
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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 CER 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:

EVENT KEY WORDS REQUIREMENT EXAMPLES

ISFSI - ACCIDENTAL CRITICALITY ISFSI The licensee shall notify the NRC - Unusually high radiation readings discovered
OR LOSS OF SNM Criticality Operations Center via ETS within one hour in the vicinity of the ISFSI that could indicate

SNM of discovery of accidental criticality or any possibility of a criticality event
Loss loss of SNM.

10 CFR 72.74

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 - Security Event (Reference 2.1 1)

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 7052(b) Safeguards unlawful diversion of SNM.
10 CF 70.2(b)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 notification, HBRSEP

snaii during mne course ot wne event I[1r[rUUedtUly report.
i _ ... _

MIVENT ieFy WnunQ RE=QU IRFMFNT EXAMPLEb
.~~~~~ ~ __I_ .. . _

FOLLOW-UP NOTIFICATION

10 CFR 50.72(c)(1)

Degradation
Emergency Class
Change
Update
Termination

(i) any further degradation in the level of
safety of the plant or other worsening plant
conditions, including those that require the
declaration of any of the Emergency
Classes, if such a declaration has not
been previously made, or
(ii) any change from one Emergency Class
to another, or (iii) a termination of the
Emergency Class.

- Refer to Reference 2.27

I I

FOLLOW-UP NOTIFICATION

10 CFR 50.72(c)(2)

Result
Evaluation
Effectiveness
Unknown

(i) the results of ensuing evaluations or
assessments of plant conditions,
(ii) the effectiveness of response or
protective measures taken, and
(iii) information related to plant behavior
that is not understood.

+ U
- Refer to Reference 2.27FOLLOW-UP NOTIFICATION

10 CFR 50.72(c)(3)

Open
Continuous
Communication

Maintain an open, continuous
communication channel with the NRC
Operations Center upon request by the
NRC.

I I.

AP-030 Rev. 29 Page 30 of 76



ATTACHMENT 7.1
Page 13 of 14

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS - NRC REGION II OFFICE

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

FVCIMT VFV WARInS: DF1I II9RMAFT
- . z.l I -am wvnv .. c ve;- aid Ii

THEFT/UNLAWFUL DIVERSION OF
TRITIUM

10 CFR 30.55(c)

THEFT/UNLAWFUL DIVERSION OF
SOURCE MATERIAL

10 CFR 40.64(c)

Incident
Theft
Tritium
Attempt
Security
Safeguards

Any incident in which an attempt has been
made or is believed to have been made to
commit a theft of more than 10 curies of
tritium (outside of spent fuel) at any one
time or more than 100 curies of tritium in
one calendar year.

EXAMPLES

- 10 Curies of tritium discovered missing from
the Chemistry Laboratory, and reason exists

to suspect that the tritium was stolen

I I I
l l

Incident
Attempt
Theft
Diversion
Source
Security
Safeguards

Any incident in which an attempt has been
made or is believed to have been made to
commit a theft or unlawful diversion of more
than 15 pounds of Source Material at any
one time or 150 pounds of Source Material
in any one calendar year.

- A source assembly is discovered missing
from a new fuel shipment.

- New or Spent Fuel Shipment Cask arrives
with surface contamination in excess of limits.

- New or Spent Fuel Shipment Cask arrives
with external radiation levels in excess of
limits.

l. . I

SHIPPING PACKAGE
RADIOACTIVELY CONTAMINATED

10 CFR 20.1906(d)(1)

Contamination
Shipment

Removable radioactive surface
contamination exceeds the limits of
10 CFR 71.87;

-4 + T

SHIPPING PACKAGE EXCEEDING
EXTERNAL DOSE RATE LIMITS
10 CFR 20.1906(d)(2)

Radiation
Dose Rate
to pmeni

External radiation levels exceeds of the
limits of 10 CFR 71.47.

I cunlpmenil I I
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IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - FFD
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NRC EMPLOYEE NOT FIT FOR
DUTY

10 CFR 26.27(d)

Alcohol
Influence
Substance
NRC employee
FFD
Fitness for Duty

If HBRSEP has a reasonable belief that an
NRC employee may be under the influence
of any substance, or unfit for duty...the
Region 11 Administrator must be notified
immediately by telephone. During other
than normal working hours, the NRC
Operations Center via ETS must be notified.

I I I

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - FFD

Th. NKI( (' )narntinnc (Cntar via FTq mi iet ha nntifior immadintael hi/ tPlPnhnnA of the fnllnwinn
. I . - - .1--

FALSE POSITIVE ERROR ON FFD
SPECIMEN

10 CFR 26, Appendix A, Subpart B,

FFD
Fitness for Duty
False Positive
Specimen
Laboratory

Should a false positive error occur on a
blind performance test specimen and the
error is determined to be an administrative
error, HBRSEP shall promptly notify the
NRC.

2 8(e)(5) lI I

IMMEDIATE (ONE HOUR) NOTIFICATIONS TO THE NRC - IAEA

The NRC Director, NRR or Director. NMSS must be notified immediately by telephone of the following:

SURPRISE VISIT OF IAEA IAEA HBRSEP shall immediately communicate - Person arrives on site bearing IAEA
OFFICIAL International by telephone, with respect to the credentials credentials, who is not accompanied 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

10 CFR 75.7 Credential by the Commission.
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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 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases,

witli to r fo r r m oc ur en e r -n OT 1-e Tol wi g __ _ __ _ __ _ __ _ __ _ __ _ __ _ _

within tour hours of the occurrence oE any OX the following:
I EV 1Awn%0nQ=%1=KIT Dt~nl 1l3REMFNT

_ _V__ _I'_ l I I__ I I__ _ _ _ _ _ L ncWr- I *

DEGRADED SAFETY BARRIERS
DISCOVERED WHILE SHUT DOWN

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

Shutdown
Safety Barrier
Fission Product

Barriers
Degrade
Unanalyzed

Any event, found while the reactor is shut
down, that, had it been found while the
reactor was in operation, would have
resulted in the nuclear power plant,
including its principal safety barriers, being
seriously degraded or being in an
unanalyzed condition that significantly
compromises plant safety.

EXAMPILES

- Corrosion of Reactor Coolant System piping
found while shutdown (indicative of a material
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).

I I ..
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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 50.72, HBRSEP shall notify the NRC ODerations Center via ETS as soon as practical and in all cases,

LIwithin tour hours of the occurrence of any of the following:

EVENT KEY WORDS REQUIREMENT EXAMPLES

ESF OR RPS INITIATION Manual Any event or condition that results in a - Safety Injection System actuation (also see

(MANUAL/AUTOMATIC) Automatic manual or automatic actuation of any ESF, Emergency Plan Procedures)
Actuation 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 El or E2
ESF during testing or reactor - A single train of Containment Isolation actuates.

Valid operation; - A valid 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 ) An invalid 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
(ii) 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) An invalid 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) Auxiliary building ventilation while the containment isolation valves are

system. already closed, or an invalid actuation of the
RPS when all rods are fully 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)

4) Invalid actuations of the listed ventilation
10 CFR 50.72(b)(2)(ii) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _system s.
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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 50.72, HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases, within

I four hours of the occurrence of any of the floig

EVENT KEY WORDS REQUIREMENT EXAMPLES

CONDITION THAT COULD Loss of Safety Any event or condition that alone - Loss (inoperability) of both Trains, e.g., ECCS, Low

PREVENT FULFILLMENT OF Function could have prevented the Temperature Overpressure Protection System, or Lake

SAFETY FUNCTIONS Residual Heat fulfillment of the safety function of Robinson water level below LCO 3.7.8 limit.

Mitigation structures or systems that are 1) Overpressurization of the RCS (if Overpressure

Shutdown needed to: Protection System fails to perform its intended function)

Setpoint (A) Shut down the reactor and - Loss of one Train of required equipment, and the cause of

Engineering maintain t in a safe the failure could fail the other train, and there is a

Evaluation shutdown condition. reasonable expectation that the other train would not fulfill its

Operability (B) Remove residual heat, safety function if required.

Determination (C) Control the release of 1) Contaminated lubrication fluid degrades SI Pump

Common Mode radioactive material, or operation (a single condition could prevent fulfillment of

Failure (D) Mitigate the consequences a safety function if both trains could be reasonably

of an accident expected to be inoperable).

2) EDG Air Start Solenoids (if 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 (if 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)

|10 CFR 50.72(b)(2)(iii)..

IAP-030 I Rev. 29 L Page 35 of 76



ATTACHMENT 7.2
Page 4 of 7

FOUR HOUR NOTIFICATIONS TO THE NRC

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

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 applicable
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 exceeding TS (if release
UNRESTRICTED AREA (>20X Release averaged over a time period of 1 hour, exceeds 20 times the applicable limit 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

10 CFR 50.72(b)(2)(iv)(B) Discharge except tritium and dissolved noble gases.

TRANSPORT OF CONTAMINATED Contaminate Any event requiring the transport of a - Any event requiring the transport of a
INJURED PATIENT Injured radioactively contaminated person to an radioactively contaminated or potentially

Person off-site medical facility for treatment. contaminated (Reference 2.19) person to an
Medical off-site medical facility for treatment
Transport
Rescue

10 CFR 50.72(b)(2)(v) Hospital
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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 50.72,
within four hours of the occurrence of any of the following:

HBRSEP shall notify the NRC Operations Center via ETS as soon as practical and in all cases,

D�At IIO�M�MT EXAMPLES
I VMV .AwfQrCC:%I=I1r Ratnd 110RAPFNTFL V rcI' I fl I IcMAIJVWw sJ I

PRESS RELEASES AND
GOVERNMENT NOTIFICATIONS

10 CFR 50.72(b)(2)(vi)

News Release
Press
Radio
Television
Fatality
Environment
Public
Health and Safety
Release

Any event or situation, related to the health
and safety of the public or on-site
personnel, or protection of the
environment, for which a news release is
planned or notification to other government
agencies has been or will be made. Such
an event may include an on-site fatality or
inadvertent release of radioactively
contaminated materials.

EXAMPLES

Any News release concerning
- A fatality,
- Inadvertent release of radioactively

contaminated materials to public areas
- unusual or abnormal releases of radioactive

effluents, or
- Information associated with an Emergency

Event except when the ERO is activated
(Reference 2.27)

No tfication to other government agencies
concerning

- A fatality on site,
- Health and safety of the public or site

personnel,
- Inadvertent release of radioactively

contaminated materials to public areas,
- Discovered endangered species kill.

I I
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FOUR HOUR NOTIFICATIONS TO THE NRC

FOUR HOUR NOTIFICATIONS TO THE NRC

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

---lion Involvn -pen ----- l 4-1^l c
I Iiiu Ilvli y~~ i ul
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-V -II | rub I yv'nIJ ISunl** {.

ISFSI - EXPOSURES TO RADIATION
OR RADIOACTIVE MATERIALS IN
EXCESS OF LIMITS, OR RELEASES
IN EXCESS OF LIMITS

10 CFR 72.75(b)(1)

ISFS1
Release
Exposure
Fire
Explosion
Toxic

Any event that prevents immediate actions
necessary to avoid exposures to radiation or
radioactive materials that could exceed
regulatory limits, or releases of radioactive
materials that could exceed regulatory limits
(e.g., events such as fires, explosions, and
toxic gas releases).

I I
ISFSI - DEFECT IMPORTANT TO
SAFETY
10 CFR 50.72(b)(2)(vii)(A)
10 CFR 72.75(b)(2)

ISFSI
Defect
Safety

A defect in any spent fuel storage structure,
system, or component which is important to
safety.

Explosion or fire involves ISFSI resulting in
radiological releases

A defect discovered in the design or construction
of ISFSI units that could result in releases or
radiation doses to the public in excess of
10 CFR 20 limits

Wear or degradation of ISFSI units that could
result in releases or radiation doses to the publc
in excess of 10 CFR 20 limits

Action taken in an emergency that departs from
procedure that is deemed necessary to prevent
releases or radiation doses to the public in
excess of 10 CFR 20 limits (See PRO-NGGC-
0200)

l I
ISFSI - REDUCTION IN
EFFECTIVENESS
10 CFR 50.72(b)(2)(vii)(B)
10 CFR 72.75(b)(3)

ISFSI
Confinement
Reduction
Effectiveness

A significant reduction in the effectiveness of
any spent fuel storage cask confinement
system during use.

I I
ISFSI - DEPARTURE FROM
LICENSE CONDITION

10 CFR 72.75(b)(4)

ISFSI
Emergency
Departure
Deviation
Health and

Safety
License

Condition

An action taken in an emergency that
departs from a condition or a technical
specification contained in a license or
certificate of compliance issued under
10 CFR 72 when the action is immediately
needed to protect the public health and
safety and no action consistent with license
conditions or technical specifications that can
provide adequate or equivalent protection is
immediately apparent.

I =-
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FOUR HOUR NOTIFICATIONS TO THE NRC

I
FOUR HOUR NOTIFICATIONS TO THE NRC

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
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ISFSI - TREATMENT OF
CONTAMINATED PERSON AT
OFFSITE MEDICAL FACILITY

10 CFR 72.75(b)(5)

ISFSI
Contaminate
Injured
Person
Medical
Transport
Rescue
Hospital

An event that requires unplanned medical
treatment at an offsite medical facility of an
individual with radioactive contamination
on the individual's clothing or body which
could cause further radioactive
contamination.

EXAMPLES

- An individual is injured requiring offsite
medical treatment and receives
contamination from ISFSI(s) that cannot be
removed prior to transport

.... |

ISFSI - FIRE OR EXPLOSION

10 CFR 72.75(b)(6)

ISFSI
Fire
Explosion
Damage

An unplanned fire or explosion damaging

any spent fuel, or any device, container, or

equipment containing spent fuel when the

damage affects the integrity of the material

or its container

I - ISFSI unit is damaged by an external
explosion and the integrity of the ISFSI unit
is potentially affected

IIntegrity I I-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I - I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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EPP-15 LOSS OF EMERGENCY COOLANT RECIRCULATION
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ATTACHMENT 1

REQUIRED FLOW RATE VERSUS TIME AFTER REACTOR TRIP

Page 1 of 1
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CONTAINMENT SUMP LEVEL VS. RWST LEVEL
Page 1 of 1

INDICATED RWST LEVEL (%)
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AVG
PWR %

(1)

15-20

25-30

35-40

45-50

55-60
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75-80

85-90

95-100

(1)

(2)

(3)

(4)

ATTACHMENT 10.1
Page 1 of 1

REACTOR POWER ASCENSION INDICATOR LOG

NI-35 NI-36 NI-41A NI-42A NI-43A NI-44A LOOP LOOP LOOP LOOP 1st STAGE P1-446 NET NET CCP NR-45 SSO

amps amps % % % % AT 1 2 3 PRESS OR 447 MWe MWe % (4) (1)

°F AT AT AT psig psig MAX PWR

(1) °F °F °F (1) (2) (1) (3)

9-11.5 68-90 73

14.5-17 113-135 153

20-23 158-180 235

26-28.5 207-230 316

32-34.5 261-285 398

37-40 320-345 480

43-46 384-410 562

49-51.5 449-475 643

55-57.5 513-540 725

Listedranges and Net MWe maximums are predicted based on past plant performance. The maximum value of each

indication is the maximum target value for each power increase. The SSO shall initial if plant management has

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

Use indicator that corresponds to the channel selected on the 1 s STAGE PRESSURE selector switch.

Record Continuous Calorimetric Program % Power.

Verify NR-45 is selected to the highest reading channel.

GP-005 Rev. 67 Page 64 of 65 |
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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) 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.

3) 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

4) 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.

5) 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.

O OMM-046 I Rev. 6 Page 17 of 231
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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 1 1 5KV bus. This section of 1 1 5KV 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 1 5KV
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 18of 23I
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AVAILABLE CONTINGENCY ACTIONS

3.0 Inventory Control:

1) 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.

2) In the event that leakage from the Spent Fuel Pit occurs while the Reactor
has been offloaded to the Spent Fuel Pit, OP-91 0 - 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.

3) The following 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.

CAUTION

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
inventory.

b. The demineralized water syslemn may be connected directly to the
SFP clean up loop for make-up tnrough the valves listed below:

- DW-215 - DEMINERALIZED WATER TO PLANT
COMPONENTS

- SFPC-808 - DEMIN WATER INLET

OMM-046 Rev. 6 Page I9of 23|
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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 lb. bags of Granulated Boric Acid may be added to the
cavity. One 100 lb. bag of Granulated Boric Acid will increase the Cavity
Boron Concentration approximately 6 ppm. Contact the Reactor Engineer
to provide guidance lAW 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 lb. bag of
Granulated Boric Acid will increase the Boron Concentration of the SFP
approximately 6 ppm. Contact the Reactor Engineer to provide guidance
lAW 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
isolation 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-avg
(establishes "Containment Integrity" in accordance with
OP-923 when RCS is at 2000F)

b. OMM-033 - IMPLEMENTATION OF CV CLOSURE
(controls closure of CV penetrations when RCS temperature is less
than 2000F)

c. GP-01 0- 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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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM
ELECTRIC PLANT UNIT 2

1.0 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.

2.0 METHODOLOGY

2.1 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.

2.2 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.
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PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM
ELECTRIC PLANT UNIT 2

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.

2.3 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 1 E-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 1 E-6 without consideration of additional, non-
quantifiable factors.

- The change in core damage probability for the condition may exceed 1 E-6
provided: 1) the change in core damage probability does not exceed 1 E-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
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3.0 RESULTS

3.1 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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3.2 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 resulting 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 1 E-6. Note that the 1 E-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 1 E-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 unavaila4!.-'1 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.
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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

- ---- - . . I..... . na Oki

SYS TRAIN MATRIX EVENT DESCRIPTION
(Note 1) (Note 5)

SHORT NAME
(see matrices)

I MAIN 1b141t I T rUNi% I IUN

To Be Maintained for Not Recommended
Combinations

MuueL~rsu 1W I c;>

9 I. -,aAN NI A Prevent InarvPrtent RY Trin Provide PY RConnservativelv assumed train A Si actuation signal Fails. Increase

1080 A RPS Channel A Logic In I est &
Maintenance (Includes RX Trip Bkr 1065,
And Safeguards Train A)

nro~ .... lmc I---

Trip and Safeguards Actuation Logic on
Valid Transient. (See Note 2)

frequency of ATWS and RX Trip.

-RCS PL-t I-'UHV -4.__ - - - _ _I %-1. .,I -2i_- -- 0 -
_

2005 A RCS PZR PORV Train A Unavailable (RC-
456, N2 Header, Block Valve RC-535)

RC$ PZH FUHV 456 Corovide a Mleed rain tar reeS ant egied
Cooling, and Maintain RCS Integrity.

Valve nots ranv Vy D.SC o ValVe vil I lentryl. under train B.
Valve not analyzed. See Block Valve entry under train B.

.. ---.. _ .. .. -

2045 A- IRHR Train A Unavailable RHR PUMP A Provide RCS Inventory Control ana Decay
Heat Removal

. . . . . _ + _.........

2060 A CVCS Charging Pump B Unavailable (Train
A)

CVCS CHGP B Provide RCP Seal injection. If removal of
function is permitted, prevent total loss of
CVCS which could lead to a plant trip.

l | _ __A _ _ _l . . 4 * * | | A Az S-\ 1S-._ A + A+A . A Av A Al. . 9 AS

increased Trequency OT total loss Or UVLZ) initiator not included.

I . . _ _ - -

2080 A Si Pump A Unavailable (Train A) Si PUMP A Provide RCS Inventory Control Pump B can be swapped to the A train to maintain tunction.

II I
_ .. _ .. ....... ....... .. _ ....

3020 A

3020 A

S/G A PORV RV-1 Unavailable (Includes
Specific IA Support Manifold)

S/G B PORV RV-2 Unavailable (Includes
Specific IA Support Manifold)

S/G C PORV RV-3 Unavailable (Includes
Specific IA Support Manifold)

S/G A PORV RV-1 Provide Ability for Cooldown From Hot to
Cold Shutdown

Open function failed: Results conservative by allowing reclose
failures in cutsets.

Ope fucinfie:Rslscne.tv yalwn els
S/G B PORV RV-2 Provide Ability for Cooldown From Hot to

Cold Shutdown

IOpen function failed: Results conservative by allowing reclose
failures in cutsets.

Oe f

3020 A
S/G C PORV RV-3 Provide Ability for Cooldown From Hot to

Cold Shutdown
Open function failed: Results conservative by allowing reclose
failures in cutsets.

[~~_ ___ _ _ .i iAssumes A train MEW or OND pumps are unavailable and
i l l

3050 | A IMFW Pump Train A Unavailable MFWP A revent Loss Causing Plant Trip, and
mitigate ATWS or Loss of AFW

Assumes A train McW or CNo pumps are unavailable and
increased frequency of Total Loss of MFW initiator.

3065 A AFW MD Pump Train A Unavailable
(Includes Actuation Channel)

AFW MDP A
M u tomAc eiv a ,-r _ne

I utomatically he/ver llonwensaPe Pnrom tne
ST to the S/Gs Following a Plant Trip (See

Nlote 3)

I
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ATTACHMENT 10.2
Page 8 of 14

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

I n A ,..1 anr-r ElrJilf-MAItI IRn = Mf1tn r

SYS TRAIN
(Note 1)

MATRIX EVENT DESCRIPTION
(Note 5)

se mti NAMc
(see matrices)

I no-sI ;>Mrc I | ee IE

To Be Maintained for Not Recommended
Combinations

savvy - - ,,^ ,5, _

--. - :-. . Ins ;I A tAFW grP iAutomaticallv Deliver Condensate From the tPump is unavailable when 2 or 3 S/Gs are unavailable to supply

3065 A AFW SU Hump I rain unavalIaulz
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.)
I i . .A . I

4060 1 A SW Pump A Unavailable
SW PUMP A Provide Cooling tor satesy felatea

Equipment, Prevent Loss of SW Initiator

- A .. : I- _ - -. A

4060 I A jSw Pump B Unavailable SW PUMP B Provide Cooling Tor baLeoy oelatea
Equipment, Prevent Loss of SW Initiator

4080 CCW Pump A Unavailable (Train DS) CCW PUMP A Provide Cooling for Safety Related
Equipment, Prevent Loss of CCW Initiator

_-

- A _ _ _ _ - _ _ __

4080 A CCW Pump B Unavailable (Train A) CCW PUMP B Provide Cooling n or LSsety oelanea
Equipment, Prevent Loss of CCW Initiator

- . - -_

5095 A

5175 A

EDG A Unavailable (Includes Room Cooling

8210, And Fuel Oil 5100)

480V Emergency Bus El In Test Or
Maintenance, Assumed Available

DC, One Train A Battery Charger
Unavailable

EDG A

EMERGENCY BUS
El

Aruse .
Prevent Bus Undervoltage Initiator and
Provide Power to Emergency Bus and
Safety Related MCC Loads

Assumes increased frequency of Loss of Emergency Bus Eo
Initiator.

Provide Power to the 4mergency )us (see

Note 4)

Assumes increased frequency of Loss of DC Bus A Initiator.
I -

C B AI_ U_ A P n o I

5235 A
DC BAT I UN A/Al DC Bus, supplied by a Battery Charger,

Must be Available to Provide Control Power.
IAssumes increased frequency of Loss of DC Bus A Initiator. r

I *_ _. _n - ni As -A An IAB _AA - A ; 4- D ;An-AAS .rAI--A\ -fIIC fItim Ai intit. - o in.^h Ain

6135 I A Air Compressor A Unavailable AIR COMP A Irevent Loss Or Instruo ent P ir, and C-ravCue
Instrument Air to S/G PORVs and CVCS

Increased Irequency ol loSs 01 111SOU111t:111 All 1111-01 -1

re L s s I ins tr um en i:. A D A I f Aana ro in creaseu - l _ir-0 ni U no -inilil L Mu l- ;--I.

6135 A ir, Primary Air Compressor Unavailable AIR COMP PRIM Prevent Loss Or Instrument Aor, and Provide
Instrument Air to S/G PORVs and CVCS

increased Irequency ol loss ol instlunivill, ml, 11 IlLlatUl I 1Vt �l

I L.I. __

I I {

6175 A Fire Pump, Engine Driven Unavailable FIRE PUMP DIESEL Provide Alternate Pooling lo up, AsW, and
Charging Pumps

_~~~~~~- . . - I .. ....

6270 A IDeepwell Pump B Unavailable DEEPWELL PUMP B Provide Makeup to pST or Alternate AlW
Supply

_________ I _ _ _ _ _. _ _ _ _ _ _ _ _ _ _

-I
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ATTACHMENT 10.2
Page 9 of 14

PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
Tahbil 1 -Matrix Event DescriDtion 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

l n. I .i l_ T- A. DDQ CH.AKNNEL B Prevent Inadvertent RX Trip, Provide RX Conservatively assumed train B SI actuation signal fails, Increase
1080 B

2005 B

RPS Channel b Lo91C in I St at
Maintenance (Includes RX Trip Bkr 1065,
And Safeguards Train B)

RCS PZR PORV Train B Unavailable (RC-
455C, N2 Header, Block Valve RC-536)

Both RCS PZR Block Valves Closed But

Available

rlrQ vi {Al.r_

Trip and Safeguards Actuation Logic on
Valid Transient. (See Note 2)

I I__ _ _ _ .1 .

_ _==. . :
RCS PZR PORV
455C

Provide a Bleed Path for Feed and Bleed
Cooling, and Maintain RCS Integrity Given a
Stuck Open PORV.

Assumes PORV or Block Valve will not open. Stuck open Block

Valve not analyzed.

frequency of ATWS and RX trip.

_ L r o vi ne. . at e I L_ n_ - - u iv iiiiyae ^ _
I

2005 B
RCS BLVEK
VALVES

Provide at Least une n -ag n IO emgaie a
Pressure Challenge

Assumes PORV is operable when Block Valve is open. See Block
Valve entry below.

_~~~~rva _-L _netr i..onmro,,A AA,< _,b.S_. i ano ea
2045 B IRHR Train B Unavailable RHR PUMP B Provide Rem inventory aontrol ana Decay

Heat Removal

II _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I.

2060 B CVCS Charging Pump A Unavailable (Train

DS)

CVCS Charging Pump C Unavailable (Train

B)

CVCS CHGP A Provide RCP Seal Injection. If removal of
function is permitted, prevent total loss of
CVCS which could lead to a plant trip.

I ___________________________________________ -t_ , . A n

2060 B
CVCS CHGP C Provide RCP Seal Injection. If removal of

function is permitted, prevent total loss of
CVCS which could lead to a plant trip.

___ .__ _____ + - ^, _ .. __ . _____-

2080 B SIPump C Unavailable (Train B) SI PUMP C Provide RCS Inventory Uontrol Pump Es can De swapped to the B train to maintain lunction.

I - L4

3050 B MFW Pump Train B Unavailable
MFWP B Prevent Loss Causing Plant Trip, and

mitigate ATWS or Loss of AFW
Assumes B train MFW or CND pumps are unavailable and
increased frequency of total loss of MFW initiator.

Auoa. ..t i a _eve. . o .nens .a . . I

I^ R
4U06

4_~060

D AFW MD Pump Train B Unavailable
(Includes Actuation Channel)

B SW Pump C Unavailable

AFW MDP B

SW PUMP C

Automatically heliver oonwensate From the
CST to the S/Gs Following a Plant Trip

Provide Cooling for Safety Related
Equipment, Prevent Loss of SW Initiator

I _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

I
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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
Tahle 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) CCW PUMP C Provide Cooling for Safety Related
Equipment, Prevent Loss of CCW Initiator

tUL2 0 ~ ~ ~ ~ ~ Z_-__ rivv UOIL -0L~I~0l IUC--

5095

5098

5114

5175

5235

6135

6135

B EDG B Unavailable (Includes Room Cooling
8210, And Fuel Oil 5100)

tun D NroVUte r4w) r L UM - k-
Note 4)

I~LA riuvi FUW -LV 11 L_ 0U

B

B

B

B

B

.

DSDG (Includes DS Fuel Oil 5100)
Bnavailable

DS Bus Unavailable

DSZ~irs t-ruviut: rluwul tv tilt; Wo DubI-~r D-A.il -~^~ -oten .. Taking out the DSDG is not as limiting as taking out the DS Bus.

Takig ot th DSBustake ou the OSO , C WA, VCSCHG
an r ._ t
DS6 BUS Provide Power to Chg Pump A, CCW Pump

A (Alternate for SW Pump D, MCC5 and
Deepwell Pumps)

ITaking out the DS Bus takes out the DSDG, CCWA, CVCS CHGP
A and can be considered one function.

1--

480V Emergency Bus E2 In Test Or
Maintenance, Assumed Available

DC, One Train B Battery Charger
Unavailable

Air Compressor B Unavailable

Air Compressor D Unavailable

EMERGENCY BUS
2

Prevent Bus Undervoltage Initiator and
Provide Power to Emergency Bus and
Safety Related MCC Loads

IAssumes increased frequency of Loss of Emergency Bus E2.

Asu e nrae rqec f oso C BsBIiitr
DC BAT CHG B/B1 DC Bus, supplied by a Battery Charger,

Must be Available to Provide Control Power.
IAssumes increased frequency of Loss of DC Bus B Initiator.

Inraerqec fls fIsr m n i ntao o nldd
Prevent Loss of Instrument Air, and Provide

AIR COMP B Prevent Loss of Instrument Air, and Provide
Instrument Air to S/G PORVs and CVCS

Increased frequency of loss of Instrument Air Initiator not included.

AIR COMP D Prevent Loss of Instrument Air, and Provide
Instrument Air to S/G PORVs and CVCS

Increased frequency of loss of Instrument Air Initiator not included.

OMM-048
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ATTACHMENT 10.2
Page 11 of 14

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

(Note 1) (Note 5) .Combinations
. . . . . . 11-, M. .. AMlD KAf^T D 0-i AlfI- . (-u-I 4I , Qs AlMAI -4

6175 B Fire Pump, Motor-Driven unavailaDle FIRE PUIVI NU I wh
Charging Pumps

A_1aWEL PM. A+i
6270 B Deepwell Pump A Unavailable DEEPWELL PUMP A Provide MaKeup to CS p or Alternate Aly

Supply

D E PU M_ C d _ . A Ma ._ _ or A l trn A I

6270 1 B 1 Deepwell Pump C Unavailable DEEPWELL PUMP C, Provide Makeup to CSp or Alternate Aly
Supply

I

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 (5175 non -safety related), 208/1 20V AC (5185) and transformers and switchyard (5120). However, testing or

maintenance activities on these systems may introduce additional risk of an undervoltage initiator. Therefore, do not perform

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.

Page 42 of 69
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ATTACHMENT 10.2
Page 11 of 14

PSA OF ON-LINE MAINTENANCE FOR H.B. ROBINSON STEAM ELECTRIC PLANT UNIT 2
TahIn 1 MAtrix Fvont nlscrintion And qqfptv 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

_. - | i ..... =IM: PUM IAP MCOTOR IPrnvide Alternate Coolina to SI. AFW. and
6175 B Fire Pump, wor-Linverl unavallaulz . 11 - . -1- . _. .

Charging Pumps

_ ~~~~~ ___ _ _.. . . __ .. . _ _ _ _. ._OtA 1._ - T ,i

6270 I B Deepwell Pump A Unavailable DEEPWELL PUMP A Provide Makeup to ply or Alternate AtV
Supply

P . Mak p o _ or Ale. .At A - I

62701 B Deepwell Pump C Unavailable
DEEPWELL_____PUMP_ I

Provide Makeup to pls or Alternate AyW
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 (5175 non -safety related), 208/120V AC (5185) and transformers and switchyard (5120). However, testing or

maintenance activities on these systems may introduce additional risk of an undervoltage initiator. Therefore, do not perform

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.

P
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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
I I I I I I I I * -, I IX | I I

Exceeding these allowed hours require
PGM approval, review of non-quantifiable
factors, contingency planning and PSA

Insights.
X - Safety Significant Exceeds Maximum

Instantaneous CDF of 1 E-3 and
SHOULD BE AVOIDED

-j

zz
I
0
U,a.

CD

0
U.
N

0-m)

(:

a.,-

I

m
a.
I0

0VD

a.

a.

>

0
a.

0a.
U_
M

m

?,
,,
0

0 a.

a.
0

o2
a.0
U,

a.

a.

c,a.

a.1

a.
a1.
0

U

aa

0

t,,
i

z
wIEw¢:
s
Ll

0

I
0

0

a.
0
0

a.0
0

-I

25
a.

a .

Da.
-j
-j
wj

a.ww
r I CE I CE IA U IA ) IQ W VI I I I - IJ u I v I v1 I ,I IA . . . . -S .

1080 2Q5L 2045 260208hO20 3020 30201 0501 065 365 4060 40601408014080150951 5175 5235 61351 6135 61751 6270
I .___~~ I ____ . I -- _A_ I .1I_ . I7 __ I IA 70 I -O o I- -R -I A7 I -h I 71 -< I^ -7 I1 - on

RPS CHANNEl
RCS PZR POR
RHR PUMP A
CVCS CHGP E
Sl PUMP A
S/G A PORV R
S/G B PORV R
S/G C PORV F
MFWP A
AFWMDOPA
AFW SDP
SW PUMP A
SW PUMP B
CCWP PMP A
CWP PMP B

EMERGENCY

AIR OMP PR
FIRE PUMP
DEEPWELL Pl

V 456

_. c_ 4 qQ A R 1 qOR 1 t7 1 17 117 vQti 7H 71 -.. hH 1- -h I -{ "I I I.- I -- -"-. 11- -. 1. ___
.1080 8 04 ItO 156--4 1 h _6 _ _ A-I I { _1 ' -. ! _ _- _ 00 VU_ I t1 7 I ti 1 t- I t!T 1 "t I = Im M I_ Q7 q O I-= I

2005 _
_ 11 I -l I -A I .. IUA I-sq I .1. RH I li I H: I IIh Z4 I .I _Yl YU Yl I - I , I I .
56 1 �J I -. I I I I 4�4 I iai I 1�A I I 1�0 I I 17'2 I 17U I IRA I I4/�

.. I A .-. I 1-n ,, I oo I 1 I R an 41R1 I R 1a I .i Ir I I^ i nn IrG I 1 A1h5 17'A 179 1,64A 1 1,4
1 AJA I 1 1 (Q14 1 1 _ 1 1 4 1 1 24 1 1 24 1 3 31V .7148 I 718 I 506 .2(9 165 ! 9 1 8Iv4Iu _U4-H /OV I 4.01L

AAO - - - I- .In 1 4AQ4 1 IA7 I 10A I i9A I 19A I RRR 1 1H1N 1~~ Y 400Ith 3Z I7 TS4 lAOO IU41 IMP1 40
. - . . __ .--- F _4_ I 4Qo! 1 4U 1 4U ='1 - 1~ , , I IOO I vO A OQV I afO I ranV I Ao A 1 ov7

AAA - - I A_ - I Al I - - I - . IIII I - - -- I _ --I -1 I __I I __ I-I I _ - -I_7

1 QR I 9I 0 Iv i -I 59 59 1 I 2 _ 1.4 14- 801 1 134 1 131 1 13I I 1361I 131 - 117
.J.M~~~~~~~~~~~~~ 

1 }<^5Is za su UIL L
_ _ A . 4 7 A n I 1 OA OnQ i or I ro ro ina ro ra iOA I 19R I 19A I 19A Rn I j nd I 1 3 I I vis I JRQ I 1 3 1 I 1 I I

RV-2 _302 117 54 22 124 -83 -52 _136 52 109 59 59 128 t128 124 124 80 134 13 136fi 36 131 117

IV332 17 5 3 _U 52 13fi 10ns 59 59 128L 128~ 124 124 80 I4 131 136 136 131 t117

3050 296 39 t 1 .278 109 109 109 548 1 4 45 438 438 389 -_ 144 5 6 468 548 541 463 311

3065 78 37 6 95 78 59 59 59 14 104 9 9 98 97 97 73 102 jQ10 104 102 100 93

3065 7 1 26 8o _59_ 59 59 45 9 105 92 90 98 98 t4 100 92 105 102 100 93

06 584 86 161 718 456 128 128 128 438 98 92 2190 73 782 850 184 1718 1307 2190 208 551

4060 584 858 161 718 422_128 128 128 4__ 98 90 7 - 2190 84 8Q 184 17181137 2086 913 551

__ 40Q 466 _3 t 154 506 404 124 124 124 389.. 97 98 782 834 138 .X 161 995 834 1348 1307 93250

4080 47 1 76 155 27 407 1224 24 1224 393 97 98 v 850 X 1390 172 1 5v 96 1369 13_7 942 509

5095 2_ _4 106 165 . 80 29 80 O2 144 Z3 114 4184 184 161 17_ 196 190 4184 11. 294 11 28

BU El 5n7 718 134 1J 995 1153 -la 6 738213 7 5475 2037 706.
BUS 525 

3f9f6vv4f.. f.fAl 4-0 - -- ^n --- 00-n n A

&ALA1
A - ---- -- A I - - I -1 I -1 I A.. IIII . I .. I I -. I II._ I _1 I I I 11 .1 1- I 1 I1-1I 1 1 I-- A

_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -- --- .t . _^<or 1 ft1n 1a AQ 1n 1 nR 91 n 91 qn A A=a1 1 7=i~2 I Yh -t.. Y nt 5{U ZZ U
_ _ A .

.__ -- 1-1 IIIA. I- -
__ " I _ 

"_"'A 
CI ~ ~ -_ I.n_ 

I

6135 1 8 4 1 1 I Ju 1 ~"! 1!!~ I !~~I ~! I 't "l '.'. 1. ;

IM 6135 775 87 172 1 ) ; _' " _ i 9- _I , __

BESE131 46 ; - 6175 617 79 1641. 2 40 4 v 1 0 93. J 1 M 131 LM 2v Iv J t7.J .. 7 2 v 2 ._ 1 . _ __ _ ._I ,,I ... , I , - I , I - I I~ -- I a I no I0 -0 I OOA , I 003C I AA

UMP
A A _A --- - I - II II III. "I. - I I 'Al I - I I' I I ". I -In I _- I I. I I.. I - I - � - I - I -

B I 6297Q J.33 1I'dI I .i.I ., _ I± J .'_ . - _ - - _-_ _ - _

I I
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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 c.Cm
planning and PSA insights. LO > 

< a.

X -Safety Significant Exceeds Maximum > < < -i 
0 0 .2

Instantaneous CDFof 1E-3and U 
( 

|3
SHOULDBE AVOIDED z 4 2 5 9 92 Q. 8

< 0 M M a. o a. W WLI

ES 200 40l 7 10 654 77 93 24 14 13 37 92 6 24 90 10'14 561852314

o -C U) D X 2< IL a

CD CD U i r o o :I L( 0 8 W co W w w
a. 0 I > > LL U U. 3. 0 CD CD M 0 cc cc a: w w

cc cr : F W~. U) CD O 0 0 w a -< R :Q 0

1080 200 10E204512060 2060 2080 3050 3065 4060 4060 4080 5095 5098 511415175 5235 6135 6135 6175 6270 6270

RIPS CHANNEL B 1080 804 56 400 116 409 461 503 326 124 105 101 479 89 163 66 558 712 804 730 226 701 303.

ROCS PZR PORV 4550 2005 56 93 92 115 85 85 136 40 44 57 56 86 10 85 52 88 91 91 87 72 90 79

RICS BLOCK VALVES . 200O5 400 92 27381 210 654 775 193 24 1~48 143 137 952 76 241 90 1095 1947 2576 1825 293 19471 596.

RHR PUMP B 2045 168 15 210 229 180 188 199 143 85 91 89 198 78 121 66 204 221 229 222 135 222 | 178

CVCSCHGPA 2060 469 85 654 180 859 153 95 370 147 124 83 466 85 207 93 576 762 859 782 238 768 417

CVCS CHGP 2060 461 85 775 188 153 1081 97 404 153 132 126 283 107 192 38 679 922 1068 963 252 932 461

SI PUMP C 2080 503 36 932 199 95 97 1413 411 122 137 131 718 110 216 49 804 1168 1413 1217 267 1184 512

3050 32'4 40 244 143 370 404 411 644 23 122 117 447 100 184 78 476 588 644 600 217 528 173

AFW MDP B 3065 124 44 148 85 147 153 122 23 178 75 73 158 72 98 51 162 169 177 136 116 173 146

4060 1055714391 124 132 137 122 75 151 27 137 67 93 56 140 148 151 148 76 145 79

SWPUMP 4060 101 56 137 89 83 126 131 117 73 27 144 131 57 92 56 128 141 144 142 73 139 76

4080 479 86 952 198 466 283 718 447 158 137 131 1460 110 201 X 819 1200 1436 1234 268 1200 518

CCW P 5095 89 10 76 78 85 107 110 100 72 67 57 110 119 26 22 111 116 119 117 87 117 102

DSDG 5098 163 85 241 121 207 192 216 184 98 93 92 201 26 258 93 225 248 258 250 145 249 196

DS BUS 5114 66 52 90 66 93 38 49 78 51 56 56 X 22 93 93 78 91 93 92 70 91 74

EMERGENCYBUSE
2  5175 5581 88 1095 204 576 679 804 476 162 140 128 819 111 225 78 1825 1436 1825 1510 278 1348 528

DC BAT CHG BtB1 712 1 91 1947 221 762 922 1168 588 169 148 141 1200 116 248 91 1436 6738 6257 3809 313 3021 695

A MPB 6135 804 91 2576 229 859 1068 1413 644 177 151 144 1436 119 258 93 1825 6257 8760 1 32 167381 804
6135 730 --- I I I-u- - I I -- - ~I I

AIR COMP D
FIRE PUMP MOTOR

6135 | 730 | 87 I 18251 ZZ2e I foe | voJ u o II If I 1"4Z 1 ZJ40 | 1I/|f D |Y I cuv I U I 00u OU | aI IJ of Du / U|0 10 I .- U I -
00�� I 7.)

01- nnp 1 -70 293 | 135 1 238 1252 1 2671217 1 116 1 76 1 73 1 268 1 87 1 145 1 70 1 278 1 313 1 328 1 316 1 3281 314 | 234
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ATTACHMENT 10.2
Page 14 of 14

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<lE-06)

TrainA by Train B Matrix ___-
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Exceeding these allowed hours require
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Curve 3.5 - Time To CV Closure
Time = (200 - Initial Water Temp.) x Thermal Inertia Factor (TIF)
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Curve 7.1.
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Curve 7.19 - Loss of Residual Heat Removal Cooling

Water Level Between 0" to -10" Below Vessel Flange
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Curve 7.20 - Loss of Residual Heat Removal Cooling

Water Level Between -10" to -36" Below Vessel Flange
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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

APPLICABILITY:

The specific activity of the reactor coolant shall be within
limits.

MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) 2 5000F.

An.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT I-131 ---------- Note-...........
> 1.0 /.Ci/gm. LCO 3.0.4 is not applicable.

... .... . ... . . . . . . .

A.1 Verify DOSE Once per 4 hours
EQUIVALENT I-131
within the acceptable
region of
Figure 3.4.16-1.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within limit.

B. Gross specific B.1 Be in MODE 3 with 6 hours
activity of the Tavg < 5000F.
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 Tan < 500 0F.
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 s 100/E pCi/gm.

SR 3.4.16.2 ------------------- NOTE--------------------
Only required to be performed in MODE 1.

..... .... .... .... .... ........ . . . .

Verify reactor coolant DOSE EQUIVALENT 14 days
I-131 specific activity s 1.0 PCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change of
2 15% RTP
within a 1 hour
period

(continued)

HBRSEP Unit No. 2 3.4-46 Amendment No. 176



RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.16.3 .-----------.NOTE.--------.-------
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 2 48 hours.

Determine E from a sample taken in MODE 1
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 2 48 hours.

184 days

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



RCS Specific Activity
3.4.16
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RNP NRC Written Examination
SRO Answer Key

Question: 1

Given the following conditions:

* The unit is operating at 100% power.
* Annunciators APP-008-E7, S. SW HDR STRAINER PITt-LE\EL, and APP-008-F7,

SOUTH SW HDR LO PRESS, come in simultaneously:

Which ONE (1) of the following actions is required a ani immdirate actibn? .-.
/7

a. Stop'A'and'B'service water pum< /

b. Close SW supply to south heaoer a V6-1<A

c. Close SW supply to north<eadelve\764D

d. Close SW cros s-cos cr t e a V6-12C

Answer:

d. Close S$W cqsst- ~t yalveps V6-12B and V6-12C -



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.)

OPERATOR DAY I DAY 2 DAY 3 DAY 4/ D(YS bAY 6

1 10 14 off -I2 N 12 12Ž

2 14 12 14 ' 1Q' o Off 1 iW

3 off off off ll />11 > 14

4 11 13 1(4 ' off 7 11 12

Which ONE (1) of the operators wd~id b' ork'12 hour shift on Day 7
WITHOUT requiring permissioo e ri limits?

a. 1

b. 2 \

c. 3 /

d.

a.



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.

* Containment pressure is rising. / ¾

* RCS temperature is lowering. /

Which ONE (1) of the following differentiates between rpon inofablemair-feed line break
inside containment and a non-isolable main stear34Ine>briak insicethe containment of the
same size? / / \

a. RCS heat removal would be gr6ate'oI he sttar/neFreak

b. Containment pressure woddibeatefor te feed line break

c. Containment sump leve1ow\ld Kegreaterfr the steam line break

d. RCS depressu z lnvwd be greter r the feed line break i

Answer:

for the steam nebr \>\\yN

g~~ \
\~//

a.

-.-.�-'�---- N



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. /
* Prior to placement of the container, R-4, Charging Pump RoomNMonitor, read 2 mr/hr.
* The container is on a pallet outside of the Chargin 9 Pump Room,
* The activity source in the filter is primarily Cobal>l-\6 // /

* The container is 5 feet away from R-4 detector an' R\4 reads-10 mr/,hr.
/

If the container is moved to 10 feet away frortthe R`4dete~torŽ>4 woH indicate ...

rr \\ ia. d+.V riMr/1JI. K \\ \

b. 4.5 mR/hr.

c. 6.0 mR/hr. "N 'K' "a

\' ' N

d. 7.0 mR/hr. \

,' N

Answer:

a. 4 0 rmR/hr.



RNP NRC Written Examination
SRO Answer Key

Question: 5

Given the following conditions:

a 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. 7

\ \/

Which ONE (1) of the following identifies the LATESIt\timethat thee]NITIAL notification to
State/County officials and the NRC must be coms etqd2?

jy /> , .

C NSTATEIJ NRC , ,
COUNTY |..

a. 0125 0210 \\

b. 0127 212>'a a'

c. 0131 , 0216
I ..

. '\ ' /'

4\,s 4 /

I4 2
\\N , "

I

X .....

f -\ A ..... ... .---- \,/7/^S X,

/

/ / 4>

7/

/
7'

N

I4 1>
IV



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 I ATWS-

* Fl-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/XC(
* Normal letdown has been isolated. // /X,

VCT level will ... 'n

a. remain essentially unaffectd ', ' //

b. decrease to the auto rnakeup setpdint ani~dstabitike.

c. decrease to the low level set' int cause the charging pump suction to switch to
the RWST. ./, .A'

rutifiake-tp, sdtpp rtadso
d. decrease to fhe ! nt'and cycle between the makeup Start and stop

setpoin , A.

Answer: / - ..- \

d. ,up setpoint and \estart and stop



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 HJ OW-LL have alarmed.
* PRT level and pressure are slowly increasing, but ther6 is NO appreciable increase in

PRT temperature. 4 4
* NO other annuciators are in alarm. <

The PRT response is likely being caused by le~ka'ge past. *

a. PCV-455C, PZR PORV. > A

b. RC-551A, PZR Safety. < \ N

c. CVC-203A, High Prptsiretdown Line Rklief.

d. CVC-382, SealWa-rWbturn tine eliet ',

Answer:

d. Line ReXlief. /\

a./



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. Nl-43, PR Channel N43, fails low with power,6vel,&-49%

c. PT-446, First Stage Turbine Pressure, failsAtigliwith power level at 1x10 8 amps

d. NI-44, PR Channel N44, fails high wi(h pwer1eel Matx1Olamps

<\\\ <\ /X

Answer: <'X\ \\

c. PT-446, First Stage iPresure, fail'i"igh with power level at lxi e amps
< \\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 SI termination criteria CANNOT be
satisfied?

X,<\

a. Restores PZR spray to allow RCS depressuriiatio.1' -it\subsequent
steps

b. Equalizes S/G pressures to allow simu~tan9ous cooldown\6oaII-three loops in
subsequent steps </ a, ,N >

c. Mixes Safety Injection water arKd Rb$water tpirais&'the fluid temperature
entering the Reactor Vessel d'w~nccq( \/ /

d. Transfer core coolina to f6)rced~o}alloWing\the operators to terminate Safety
Injection when the crite iAre NaOTNsa

A\s "'r X

Answer: X ) \1 >>XX

c. Mixes to
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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 S pray pushbuttons.

In addition to Containment Spray, which ONE (1) of thefolloa')V are ALL expected to automatically
occur? .

a. * PhaseA / / A /

a Phase B A ' / NV

b. * PhaseA A "' N 7' /
* Containment Ventilation issfioqn a

c. * Phase B
* Containment Velatioplatio ,

d. * Phase A
* Phase I3-G
* ContainryinteVentilation Isolati6o\ N.-'

Answer: '7' . / / N"'

c_,ase
'N-' Con %m it Ventilation Isolation

N'N, '\.



RNP NRC Written Examination
SRO Answer Key

Question: 1 1

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 degitadirig slowly.
* NO cause has yet been identified. /-

Which ONE (1) of the following actions should be taken inacordarle wih AOP-012,
"Partial Loss of Condenser Vacuum or Circulting Watp

a. Trip the reactor and go toP. TIaf-i

b. Trip the turbine and P0 toprb~! t Without Reactor Trip Below

c. Trip the turbine arid'ib'GP- 06, 'Qorra1 Plant Shutdown From/po~wer
Operations t 5ohShutdownmi> '\ \

d. Begin a lanthutdown in accordance with GP-006, "Norrpaf'PI0t'Shutvdown
From Plwbr.O)eratior's t8dHof Shutdown"

\N >' N

Answer:

Begi pias~tov in accordance with G$' Q6>'Normal(latiS tdown
( pro~m P 'er erations 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 ;AJ < .

PT-455 PZR Press < K45Ai \

PT-456 PZR Press ' 1465pslg p "

PT-457 PZR Press \1 -5 p'sig'

PT-402 RCS Press \ '500\psig

PT-405 RCS Press 52 15 psig

TI-453 PZR Temr Surgb4in, 5?4 OF .

TI-454 PZRTemp'(Va"orp 630 OF K
TI413 RCSt ot 1egW rnTep 538 OF

TI-423 g Temp 536°F OF

TI-433 R'6$ HotLeg "WR temp 534 °F

<g-C- - he>,$CETs 548°F /O

544 ° . ' /'

The iration is ...

a. 46 OF.

b. 51 OF.

c. 56°F.

d. 58°F.

Answer:

a. 46°F.
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Question: 13

Given the following conditions:

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

of this year.
* He previously worked this year at Shearon Harris as p~t of the Maintenance department.
* His exposure for this year at the Harris plant was 1200 mIne'm.
* He has received NO CP&L management exposur eensiofis and NO emergencies exist.

Which ONE (1) of the following is the TOTAL AE6eT NAL'Affectiv/e dose' equivalent that the
individual can receive WITHOUT manageme concurrencj atRo'binson this year?

a. 300 mRem < / ,

b. 800 mRem \ " /

c. 2000 mRem

d. 2800 mRem A' > '

Answer: ' " i /

b. 8amnRe\. //

/ k al/\ /
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Question: 14

Given the following conditions:

* A clearance is in effect with two (2) Maintenance department clearance holders
(Clearance Holders A and B).

* Clearance Holder A has requested a temporary lift of a portion Of the clearance to test
equipment for one of the tasks. / <' \

* Clearance Holder B is NOT available on site and isNOT expected back for two (2) days.

Which ONE (1) of the following describes the pces to tem'norarifY'lift the required portion
of the clearance? / > /

\< <, i,,
a. Obtain permission of Clearan4c4Holder"A and the Control Room Shift Supervisor,

remove the tags as neces4ary' ridreinstalthe tags when complete

b. Obtain permission of/C1earkcevTlder A~n9d Clearance Holder B's supervisor,
remove the tags as hieess~< anr 'reMistai!/the tags when complete

c. Obtain permission of' learance Holder A and the Control Room Shift&Supervisor,
remove and canc61tJBeT-fire c*erare, and reissue a new clearwnce'with
different bourdaries I ad " - a

d. Obtair( permisiso of fCeaiance Holder A and Clearan
rernwve d ca'cel the entir clearance, and reissueh neWclearancihth
s/me~bonaries em plete / "\

An -- / 7>t

b. Qtainpermission of Clearance Holde&A an 'Clearance Hodyer B's supervisor,
remwveh'he tags as necessary, and reins othe tamWhen/oplete

N\ \ /
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Question: 15

Given the following conditions:

* Fuel is in the vessel.
* RCS temperature is 1 200F.
* 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)
remains before boiling begins occurring in thp1

/ . ,

X/ ,

\\

gntifies how much time

a. Io.0 minutues

b. 22 minutes

c. 29 minutes

d. 40.5 minutes,
i

Answer:

b. t2minutes

' '\

\.\\X\
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Question: 16

Given the following conditions:

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

* The l&C personnel adjusted the LT-460 high level trips tpoint bck to 91.0% at 1215 and
completed the surveillance satisfactorily. /

* They report the "as found" information to the WorkContr~olRO Wfio determines that the
channel was inoperable in the "as found" condition . C.

* The Work Control SRO notifies the SSO at[i230 of the i6ioperability 'of the channel in the "as
found" condition. < > / > \ '

Which ONE (1) of the following statements is'c&rect coierghe operability of the channel in
accordance with Technical Specificatipns\ \ ,,

< ,E "' \\/,

a. An operability deterr*iataio^his NOT requir'~d since the setpoint deviation was less than
5%. /

b. An operability 'eterrfatio'is NOT required since the channel isrnoW operable.

c. The channel s NOT operableand t14 bistables associated WIth-Lt.46O, must be placed
in a triipd\coitio poitertlhan 1800.

d. Thechael is'NOT operaband he bistables te ith LT-46b !st be placed in
tripp&dd-6itionno laterthan 1830. / /

NN\, \~ I \/ < //

Anserr / -

b. \An Operability determination is NOT required iNcet'he channel is now operable
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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.
* Initial water temperature is 106 OF.
* RHR cooling is lost.

Using the supplied references, which ONE (1) of thelo
much time exists before Containment Closure,. eqi~ired

a. 30 minutes /

b. 35 minutes

c. 12.9 hours / \\ N X

d. 14.0 hours \ -/

imately how

/>

Answer:
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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.
* AOP-035, "SG Tube Leak," is being implemented.
* The leaking SG has been isolated.
* The RCS has been cooled down to 480 OF by corz<et thetrriocouple readings.
* The RCS has been depressurized to less than feakn~gG pre-re-pndl stabilized.
* All RCPs are running. / '.>

* Pressurizer level is 85%. / >
\ v

Which ONE (1) of the following describesthe'
level begins to decrease?

a. Increase charging flo N9 tum or

b. ONLY turn on pressbriUer he'kers

c. ONLY depreS n\6

d. Increa~ <aling flow AND depreE

Answer:

should take if the affected SG

. \k

using normal sp -As"..I'd \

\ ,\

heaters /X'\

I i \> <//,\'I

I
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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
* Charging Pump 'A' speed has increased to maximufn. <')>/
* HIC-121, Charging Flow, is fully open. N X

* VCT level has decreased toll". //

Which ONE (1) of the following actions should'be iieptedW be>ken)

a. Align the Charging Pump suctia6 tolhe WStaid orm a plant shutdown per
GP-006, "Normal Plant ShttdowniFrorw Poer Opfation to Hot Shutdown"

b. Align the Charging Pifrtsictioato the RWVST, trip the reactor, and go to PATH-1

c. Close HIC-121 d-pejwT a per GP-006, "NormI[ Plant
Shutdown Fr Powe'r Operation to h4ot Shutdown" \

d. Close H-121, trip the reactor, and'go to PATH-1

- /N'.X < / 3/\ >

Answer: * -d

,'b. CAIqn g th ChN'gng Pump suction to the RW T, t'iip the ta o to PATH-1

\ f \ '. - .X

\,> \>
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Question: 20

Given the following conditions:

* The unit is operating at 100% power.
* All plant systems are available.
* Maintenance is being planned on the following

unavailable for between 42 and 48 hours:
- PZR PORV 456
- MDAFW Pump 'A'
- SG'C'PORV
- RHR Pump'A'

Using the supplied references, which ON (Y> tt2
be taken out at the same time based Kh'e~se ikan

a. * PZR PORV 456
* RHR Pump'A' c \ ',

b. a PZR POV'45/ \
* MDAFW. urmx ( K

C. * F rH, nu;',A' ......
* SG\P' PbRV , -

d. P/ M'DAPW rn;u P

iht will make them each

\/

ibinations are permitted to

d. * 4viDAFW Pum
* SG'C'PORV

'A'
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Question: 21

Given the following conditions:

* A reactor shutdown is in progress.
* APP-005-B2, N-35 LOSS OF COMP VOLT, is
* N-35 indicates 6.0x1OE-10 amps.
* N-36 indicates 7.OxlOE-1 1 amps.
* N-51 indicates 80 counts.
* N-52 indicates 90 counts.

Which ONE (1) of the following describes the<MINI
Range N-31 and N-32 indication?

a. Push ONLY the "Train Au Rg

b. Push ONLY the "TrA ATrmisiive P-E

c. Push BOTH th A Surce Range
Source RangeLgiG-iPsefeat" butfon

d. Push B9TH the "Train APeritissive P-1
6 DefeAt" bn

Answer: rg,\ \\Sa

obtain Source

button

B

A Permissive
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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 cci en'aI liquid rel esein progress is an

ini,rease in the level of monitor ... N.

a. R-3, PASS Panel Area Monitor/ I/

b. R-4, Charging Pump Roorfie//nitbo.

c. R-9, Letdown Line Area'oMpitor>>

d. R-14C, Plant G Low RFange Monitor.

iswer: '

d. RZ14, -iEflen'NQble/Gas, Low Range Mot& / /

\ N / \ A .,A

\ s N

Ar
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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. , N'.

* The Control Room has been evacuated due to the dense smoke,

Which ONE (1) of the following identifies the procedur(s) thtvill be ITIALLY used to
stabilize the plant? / /

a. EOP Path-1 and EPP-004, Reacto$ Trip'Rpopt .7MIX. n

\ \ , <,/ /

b. DSP-002, Hot Shutdown tfsin'tie Dedicated/Altemrate Shutdown System

"N. \\ \

c. AOP-004, Contro" lRn6 n ess' y / ,

d. GP-006, NorTnal P1int Shutd'qwn'frof Power Operation to Hot Stuh.tdo\n

,/ X\'- / 'V

Answer: K o I

('N '~OP\0N4, Co~ntrol Room Inaccessibility N"
* /
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Question: 24

Given the following conditions:

* The unit is operating at 40% power.
* OST-01 1, "Rod Cluster Control Exercise & Rod Positio2 ,Thdidation Monthly Interval," is

being performed.
* Annunciator APP-005-E2, ROD CONT SYSTEM UR'GEit PAILURE, alarms just as

Control Bank 'C' rods are being withdrawn. X

Which ONE (1) of the following describes this ,5p'difi n at dIorthe'actiohs that should be
taken?

\ ,~ / /'\

a. * This is an expected alarm. > \\\ /
* Continue withdrawingto ri'Sank'\'C' ads.

b. * This makes morp4haq 6ne riodinoperable.
* Trip the reactor anm go -AtH,,H4 ,

C. * Place theFOOD BANKSElECTO'R switch in Manual.
* Restore Tav tt g bine load.

d. * Plaqte-e 'NOD BW-$ELFCTOR switch in Manual. 4.
* R69tpreTvg toTrefby dikition. /

Answer: / /

A' -,Pla the\ROD BANK SELECTOR switch in tylanua.
\ V< ~estsoreTavg to Tref by dilution. / \

X X ?'

\/ X~i
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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
* APP-005-D5, OTAT/OPAT TURBINE RUNBACK Rd
* APP-004-E3, OVERTEMP AT TRIP, is illuminate.\
* All loop AT's indicate less than the OTAT and/dPAT
* All OTAT and OPAT bistables are extinguisted. /

Which ONE (1) of the following describes j;KhactionYto t

a. Verify the turbine runbackcstol; n poweYIs

b. Verify the turbine ruq1ac powe 1i

c. Place the turbip in MAN'WAL due t&dp runbaci circuitry ft

d. Trip the

Milure I/ \

\
\

Answer:

PATH-1
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Question: 26

Given the following conditions:

* A valid alarm has been acknowledged for R-1, Control Room Area Monitor.
* The CRSS has entered AOP-005, Radiation Monitoring,8ystiem.
* 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 thi,sgstep'? \ ,,
,/ / \\ \ X

a. Ensures that any air-flow will be frfm the Contr(R~ovm'to tfie Auxiliary Building

b. Ensures that the air-bome contaminants ipthe-Contrp(Room will be exhausted to
the Auxiliary Building for plahbp\ '\ \

c. Ensures that personali e Aunxjfary Building will NOT be exposed to high
airborne activity for aolo~hud renod X

d. Ensures that sonnl inthe.9ontrotsRoom will NOT be exposed to high radiation
condition fora ps6T periodtc e ', a.

Answer: <" / -

a. liary '>rin

a. nesuresihtny \aMfloW-vwill be from the Control Jboom<(o Pe Auxiliary Buildfig

<\> /

\ 7"E .~

\2 \\a
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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 b r implemented.
* One SI Pump and one RHR pump are running.
* Time after trip and SI is 20 minutes.
* SI CANNOT be terminated due to insufficient sub c6ling.\ a/

Using the supplied references, which ONE (1),9f theJ6lIowinstate's the MINNIMUM SI flow
for these conditions? / X

a. One RHR pump injecting, with flow ranUqlly th ttledL<o approximately 260 gpm

b. One RHR pump injecting,'with flow'i~ant'ally thottled to approximately 130 gpm

c. One SI pump injectirfg~with)w i~nh-aly tjrottled to approximately,260 gpm

d. One SI pump/`injqckrg, with"Ifow man \lly throttled to approximately 1 3o gpm

Answer: \ A

11\ S;hgwith flow manualtEmNtzJO
C. eP SI pump injecti~ wtflwmnaly throttle~to ap/p xirritely 26g3m

IV/
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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 contipue to step outward.

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

a. Place the ROD BANK SELECTORs/wtch'nAutoticaid / ri>ord motion
stops <

b. Place the ROD BANK SELECTOR ith in Meanyal atd verify rod motion stops

c. Manually trip the reactor <anaion'of anlnter9pdiate Range High Flux Trip
and go to PATH-1 X \\ \

d. Manually trip the re0 tor in icipatbnf ower Range High Flux (Low
Setpoint) Trip 9 ntl'grtp PAH-1 \\ -

Answer:

a. Place P switch
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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? z

a. R-2, Containment Area

b. R-1 1, Containment Air and Plant Ve,

c. R-14A, Plant Effluent Particulate,<

d. R-16, Containment HVH Coolih Wat

Answer: am "en X

b. R-1 1, ContairpjeRtAi and pIt Ven6,`
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Question: 30

Given the following conditions:

* Reactor power is 35%.
* All control systems are in automatic. ,"I
* Pressurizer level transmitter LT-459 is selected for control.
* A small leak develops across the differential pressuSe bef$ foeLT-459, resulting in

-n rrnncc 4
4

.th hkllnrwc, - ,/prei U V Uqu0I4I.I IV MAu V Li IVU,,JIIVV.V /\ I\/

Assuming NO operator actions, which ONE (1)ofthe ollqwihg desbnbestfde instrumentation
and plant response to this leak? I/

IIA I r iAn 7 \\ \\ \ //

PZR LVL PZR LV

a. Increases Incr,,,se

b. Increases /D

C. Decreases

d. Decr~ase\ '\~Decre~

Answer:

',\ \ \

NX \ 'N */

" /

Kb. H oJ' cre > Decreases
1 \,>' N'I

I



RNP NRC Written Examination
SRO Answer Key

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

service.
* Condensate Pump "A" trips. X\ \/,

Which ONE (1) of the following actions should P/takn?

a. Attempt to stabilize the plant adthe' chant po<erlevel

b. Attempt to lower turbine \ratee 1 0/%minute and 5% per minute and
stablize the plant at or beliow 60%/op Xwer'\

c. Attempt to lower turhe lo'ad't a"Ete betw9een 1% minute and 5% per minute and
stablize the plar t-at-o(beiqw 50% pawe1 / \

d. Trip the reactor afido t -IP , / \

Answer: , //

c. SOempt tQ lower turbine load at a rate between 'Irminbete/ano ;% per minute and
sta b'ize th'oant-atgr below 50% power / / X

\/"'N
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Question: 32

Given the following excerpt from OP-922, "Post Accident Containment, Hydrogen
ReductionNenting System", and the following conditions:

* A design basis LOCA occurred 90 days ago.
* Hydrogen Concentration (Hydrogen Monitor F
* The H2 Recombiner System is unavailable for

X Days
/_ SCFM (Curve 7.16)

intainment Hydrogen Monitor located in
M analysis of Containrment samnples:

% / .

low: /// \

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.

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
a. Fire Protection Auxiliary Operator /

b. WCC Senior Reactor Operator ......

c. Unit 1 Superintendent Shift Operations

d. Environmental & Radiation ContrplSupervisor / \ //

Answer:

b. WCC
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Question: 34

Given the following conditions:

* The unit s operating at 100% power.
* APP- -F7, INST AIR HDR LO PRESS, has illuminated --
* AOP-017, "Loss of Instrument Air", is being implemented.
* Instrument air pressure currently reads 79 psig andslowly decreasing.
* The Station Air Compressor is running. H

,/ X>
SA to IA cross connect ... /

a. valve, SA-5 will automatically q'PE`N, topass A tp oug\h the IA aftercoolers and
csenarators to remove contaminants brior to paging ipnto the IA header.

- -- - -

)A-22V ,,Will automatically OPEN to pass
its'prior to passing into the IA header.

'i(ass SA through the IA tercoolers and
to passing into the IA heade&.

Answer:



Question: 35

Given the following conditions:

* The unit was operating at 100% with bank D rods at 218
inverter occurred.

* NO reactor trip occurred. /

* Rods CANNOT be withdrawn.

Which ONE (1) of the following is preventing rod ,m6ii>,?

a. Power range flux rod stop >\-' /

b. Intermediate range flux rod t >\

c. Overtemperature AT rod shtpp ' -

d. Overpower AT rod s o \. .

Answer: A x

a. Power rge ux rod, op

RNP NRC Written Examination
SRO Answer Key

s when a failure of 'B'



RNP NRC Written Examination
SRO Answer Key

Question: 36

Given the following 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 communicatioiE
incorrectly transitioning to EPP-17, "SGTR With Lossof te;tor
Recovery."

* The first four (4) steps of EPP-17 either verify at6orn0s previouslyq
check plant indications only (NO ACTIONS ARE ACTUAtLLY PE.

* After completion of the first four (4) steps ofEPP'-1J7th'e CRSS r
wrong procedure is being implemented, A/ / /\

Which ONE (1) of the following describs be atn th~ate CgSS
quickly mitigate the consequences ofthT3R WsT'N9UT vjolating

results in the CRSS
Coolant: Subcooled

should take to most
any procedures?

a.

b.

C.

d.

Xo \wr` X X --.SArT~wer: A z

d. \ Trarion back to the point in PATH-2

\ >
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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 recognizes-thattw

rods are misaligned by greater than allowed by Techrbal Specific

Which ONE (1) of the following actions are to be taken?\ X3

a. * Verify Shutdown Margin within 1Vfou,fa 9 '1
* Realign the misaligned rods otroe in Mode wthin'2 tih

b. * Verify Shutdown Margin within 1'hoi r, anc /
* Realign the misaligned 6r\reduce>pwer o %

c. * Verify Shutdown lWarg' rwitn 1nour>and /

* Shutdown to Mode 3 n6th bU6 >

d. a Trip the recor, a~d
* Go to PATH-h>,/<-_\

N \/

Answer: -- ,*7/

vo (2) Control Bank 'D'
cation limits.

A./

'urs

within 2 hours

IMode 3 within 6
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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% powe'r 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 anbl&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 labolatory

d. While on your tour, you note that the WCC SRO"s speech is slurred and you smell
alcohol on his breath . /

Answer:

*/ f / *

c. You receive a report that a previously reported employee's positive FFD test was
erroneous and is due to an administrative error at theelaboratory '

\ ,/\ N /

/ . - / /2

/ N / ..

, N /N / .

\ 'N

./ / /

NI /

N



RNP NRC Written Examination
SRO Answer Key

Question: 39

Given the following conditions:

* The RCS is at 1900F 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' s7\6ured.
* Charging Pump 'C' is under clearance.
* AOP-014, Attachment 1, "Emergency Cooling/t' aing Pump," has just been started.

Which ONE (1) of the following describes holthe 0,iFwint Pumnps should be configured
until emergency cooling is available? , 'a" / -\

a. All Charging Pumps shold b-S0ed\ /

b. Charging Pumps 'A' aftd'B~shoWiiki be altetpately operated at minimum speed
every 15 minutes / " x

c. Charging Pumji,'B' shbuld be operated at minimum speed

d . Chargin Pump `9 should bebperaed at maximum speed,/ ,

ip 'B' should be
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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,
* APP-004-B2, PZR LO PRESS TRIP, is flashing.
* RCS pressure is 1825 psig and decreasing at 10 p0
* Pressurizer level is 13% and decreasing at 2% peron
* Containment pressure is 3.1 psig and increaslng a>(
* RCS Temperature is 553 'F and lowering sl1wly 7'
* All Charging Pumps are running at maxir'm sPeed

Based on the procedures in effect, which Ni (a of thE
the CRSS should give to the ReactorQperqtor?\

X . \ \ \

a. Start BOTH Safety 16ct*Qtrs, 'i

b. Initiate Contain Ment-Sp'rayKh

c. Initiate Safety lnj$ci 'on - ' A

d. StabiliteyRqStempe._aturp

the instructions

A

I

<' / /I/ X.

'7 I

\ -- ;,

\11 \ \
I'll \1, "','

,I �
I IIC. "I 1�/itiate(Saf/ety Injection

1\I
11 III .1

iz 11
' II 11I II

, ......- \' I

1-'I --
I\ t\

11



RNP NRC Written Examination
SRO Answer Key

Question: 41

Given the following conditions:

* Power has been lost to Containment Pressure channel 954.
* Containment Pressure transmitter PT-950 has failed Iow'A
* NO actions in OWP-032, "Containment Pressure," ha been perfomed.
* A large break LOCA occurs and actual ContainmentPresu're reaches 21 psig.

R 9P5(,,, PC P

-Jj2/3

(1) of the f(loonai t ' ay

Which ONE (1)ofte olwdsrseX ponse of the Conafnt SPry system?

a. NEIITHER tra~ih of Conta6fm6 Spa ilatm ticly ac~tate ~

b. QLY Tra-A' o ainment Spray will automaqtcallybc aite>

c-< ON rpta tFGof-C tainment Spray will au m /ticllctu
t tr\ona inmesnt Spray will at~omlaticpily ct

\ // o

Answer:

a. aER train of Containment Spray will 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

increase.

Which ONE (1) of the following describes the ey6 ct o

in VCT to

./ \ "I

/

N a

\\I

a// \ \.,



RNP NRC Written Examination
SRO Answer Key

Question: 43

Given the following conditions:

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

energized by the EDG.
* Twenty (20) seconds following the trip, SG levels and <' 2 ._

SG LEVEL /

A' 12%

'B' 28% . \ '

'C' 26%

Which ONE (1) of the following des besih&',xpext ed qn tion of the Auxiliary Feed Water
pumps 20 seconds following th9ti9pK\ \

I

/ \ . \\
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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 afigned to he PT-447 position.
* First Stage Pressure Transmitter PT-446 fails low. <

Which ONE (1) of the following plant reponses is

a. Feedwater Regulating Valves fiIvclo~ d //t '

b. Control Rods step inward \\ \\/

c. Automatic rod control is blacked

\V >

d. Steam Dumps hav cem'n signilAd ",

Answer:* ( - '

* d Stam *p1~e deriand 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 650F. \

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

Which ONE (1) of the following actions should be)]:l 9 taise nt FuelPool water
temperature? X / \ \

a. Place the SFP on recirc to the#4t'/

b. Throttle the discharge valve t in-serviceSFP Q6ling pump

c. Shutdown the in-serv e$iFP (

d. Start an additiormaSF-'Coolrin

Answer: < /

c. Sr1tiedow te in\- svre 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 ith the OWP.
* While working on N-43, the technician causes the 6ntrql Power~fuses to blow.

Which ONE (1) of the following describes the effep sft)ion the plant,

a. NO effect since the OWP places;t~ DROPPE/ROD MOtE switch in the
"Bypass" position < \ ' -,

b. NO effect since the Dropped eRaRunackequiretwo-of-four (2/4) coincidence
to actuate

c. The turbine will rnack f&'9\secbridsat 20P% per minute

d. The turbine w)ifunback at f-yclic raz of 200% per minute

As at 2010% pe mn

-A/ /

,VAA, ~
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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-,; 'T oss of Emergency Coolant

Recirculation." X

* One (1) Containment Spray pump was operating up'n exitig EPP-15, with containment
pressure at 16 psig.

* Subsequently, an entry was made to FRP-J.1 tXe'spodnse to High Qont/nment
Pressure," due to containment pressure belpg at 14 psig'and lo'weringslowly.

Which ONE (1) of the following describes leatioMthaareototaken regarding the
Containment Spray system? i \ < \ '

a. Return to EPP-15 to

b. Stop the running Co;

c. Maintain the CiUrr t

d. Start the, ecbnd Cor

configuration < i

I \

/ / J/\\

Answer:
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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 Depressurizal
* Depressurization of the RCS has commenced. '

* Pressurizer level has just risen rapidly from off-scalG

The depressurization of the RCS has ...

a. increased RHR and SI flow, wlichI apidly r

Answer:
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Question: 49

Given the following conditions:

* The unit is operating at 100% power.
* Rod Control is in Manual. / Ad
* A safety valve fails open on SG 'B'.

Which ONE (1) of the following describes the INITIAL effect on indicateddpawer and RCS
Tavg? \-

INDICATED NIS RCS T-. MG
POWER

a. Increases R0mailati'y
.. ~XConstaht

b. Increases ' e N.

c. Remains R61ati Le$ 6himns e ively
C Ostat Constant

d. Remaln~s Retvely/ a De reases

Ans '

be Incrd~ s Decreases/
\J

I

7,/ N\/ _I

el /.11z /' /\>X

i, N.

k "N

I I N
N%

N'

'7

I-
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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.
* IRPI indication for Bank D Control Rods are as follows!

ROD POSITION X'-

D-8 123" />

M-8 121" < / >

H4 120" <'

H-8 110" '-X\ A

H-12 122" < -\ o

Design power peaking and Shudo0w Margdi"Lomits.

a. are met under theis&e ndftiqnS,\ 'A,
wilbeyn Lf6QtroLtoFiH\-8 i' ihr

b. will is withdrawn to 115".

c. wip-bet, ifpopWedr ibelow 80%.

d. WiIJAbe m~.t if Con Pd D-8 is inserted to 120"/

An~er \: "\NA

b. b if Control Rod H-8 is
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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

Depressurization of All Steam Generators."
* Containment pressure is 8 psig.
* The RCS cooldown rate is 130 OF/hour.
* SG levels are: A/

/ .//
SG LEVEL < /

'A' 1% '' \

'B' 3% \\

'C, 14% a Ax

Which ONE (1) of the followin6 ction\,sNoutdbe taken

a. Secure all
and 90 gpr

at a

b.

80 gpm

8q gpm

i 'C' SGc.

rate

d. I all SGs at a rate between 80 gpm and 90
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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'
* 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 exp',e&edr
sequence of events, assuming NO operator ac,5ion? /

a. NO reactor trip occurs

in

Answer:



Question: 53

Given the following conditions:

* The unit is in Hot Standby.
* A change in boron concentration from 500 p

Using the supplied references, which ONE (1) o
gallons of primary water must be added to makE

a. 70 gallons

b. 90 gallons

c. 3000 gallons

d. 4500 gallons

Answer:

c. 3000 gqllon

RNP NRC Written Examination
SRO Answer Key

pm to 470 p -is'-sequired.

f the fo)I6wiriientifles approximately how many
this change. /

\

/ ,

> X X

N E,\

< An\ - - X/

/' \ a/
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Question: 54

Given the following conditions:

* Unit 2 is being ramped to 100% following a refueling
* The following Plant Parameters are noted:

PARAMETER VALUE

Loop 'A' Tavg 5760F

Loop 'B' Tavg 5750F /

Loop 'C' Tavg 5760F ,

NI-41 100.0% < >\\ <

NI-42 9900/o/'*.

NI-43 99.0%\° >

NI-44 t0.0%< a',

Loop 'A' AT x

Loop 'B' AT ( (~8%'f>

Loop 'C' AT 58.2°F-

Loop 'A' Stea Flow 4 4t40 6 Ibm/hr

Loop 'B' Steam, X 4Qx Ibm/hr

Loop '•;teamFlow 3\, x 106 Ibm/hr

I I

X ...,.,\ \

,//L, \I

x 106 Ibm/hr

3.40 x 106 Ibm/hr

3.50 x 10' Ibm/hr

545 psig

546 psig

730 Mwe

1sti
1st S

Gene

Hess (447)

.Output

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 into'Revisioh 45f but was cancelled and

subsequently reissued (using a new TC numberwthe he uance cifReyision 45.

The Temporary Change now expires on ... /

a. March 15, 2001. < 7

b. March 20, 2001. < A"'- < \

c. March 22, 2001.

d. March 27, 2001y > ' ' ,

Answer:

c. ra',r22,2Q01 / /

\,\\ X* t \/
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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'6n (ID '
* The minimum calculated critical position for the stattup ist 2steps oin6`BQ and the

maximum calculated critical position is 174 stepsi'6n GBD. .. ._,..

Which ONE (1) of the following choices describ/es the drr&ct a'6tions to be taken?

a. Add 250 gallons of boric acid

Answer:
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Question: 57

Given the following conditions:

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

Which ONE (1) of the following describes an action tha~woud.,be peirnissilae during the
next 30 minutes? /. ........

a. Increase SG level by adjusting thcrftroersO

b. Increase letdown by opening an additionalorice" .'

c. Increase subcooling margin by a stinblthe Se~1KDump controller

d. Increase subcoo ai b e rgizing pressurizer heaters

Answer: ( \

b. In'\rease4etdown by opening an additional orif,.c /
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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.
* Attachment 5, "Removing Control Power From SafeguardE-quipment," has been completed.
* The SGs are being depressurized which results in a Wfety injedtion signal being actuated.

* The Safety Injection signal is reset after being actuated.;"
* During the SG depressurization, the Dedicated $hbtdown\{Diesel Gelhrator is started.
* Several minutes later, Emergency Diesel Genefar 'A'is started.-__
* SW Pump 'A' automatically starts. / / . \

* SG pressures are stabilized by local operator action"'
/ \ / / \7

Plant conditions are now: * / / /

* EDG'A' is running. \ /

SW Pump 'A' is running.
NO other pumps are runi
All Si valves are aligned.
RCS pressure is 140$p
RCS temperature is 49g
RCS subcooling is 96OF
Pressurizer lev>ts 6X.

74" \

d for r'ecavery from thi's

Diesel Generator"

"Energizing Supplemental Plant EquipmentUsing the DSDG"

Answer:

b. EPP-3, "Loss Of All AC Power Recovery With SI Required"
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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 gCi/gm.
* Dose Equivalent Iodine 1-131 is 200 1tCi/gm.
* These conditions have existed for the past 48,

<7

Using the supplied references, which ONE (1) of the f5
for these conditions?

a. Power may be increased6ufCA', NOdT exr

b. No-load conditions m .b)e'mainair48jned indef
started up "'N

c. RCS temperate must be e uced ta< 500

d. Mode 4 cond tion'srnust beestabIshed withi

/ a,

/

owng describe~s the requirements

X , /

ad 44%°S

itely, but the unit CANNOT be

in 6 hours

must be reduced
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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 .ecovery.'"
* Containment pressure is 0.2 psig.

Using the supplied references, which ONE (1) of thifIjo~wjng describes conditions requiring
a transition from EPP-17 to EPP-18, "SGTR wit Losp'of Reapctor C .ola/:Saturated
Recovery"? /

-\ \ X / /\

a. * RWST level at 63% '/ /

a Containment water level 6t"\

b. * RWST level at 46zo " all 7

* Containmen water lev 1

c. * Ruptured Glevelat 76%
* RCS SuI~coqli'~t-& em A

d. * Ru . ed S leveat-6\% z
*R(u0b g / / -7Ž

RN

Anste-r X

b. *' R N;1evel at 46%
X rontainment water level at 124"

2nd 7,
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Question: 61

Given the following conditions:

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

* He is returning to Operations and is to be placed baclon shift.
* All licensed operator continuing training and fire brigadeq'u61ifica'tions are current.

Which ONE (1) of the following are the additional ME WIUM requirements f9(returning his

license to an active status? / /.

m< // > / S,

a. Complete FOUR normal shifts/Inckj~irng shiftIrvers. lAW plant procedures,
before and after each watch, and rev~iewll theprocedure changes for the past
three (3) months 'a\\> \\ K

b. Complete FOUR noryTfakshitfts, iiqluding s maft turnovers IAW plant procedures,
before and after eadhwatchind \6r% cta omplete plant tour

c. Complete FIVEnormrl shifts, including shift turnovers lAW plant pro6pdures,
before and after Oa wac and revw all the procedure change fo..he past
three (3) mothsA

d. Compa Ffts, including shift turnovers I lA antprQcedure*.
bQfre ahafteinaod watch conduct a comp t larjtour

c/ /

Answ r: \ -

1\b. C\ lete normal shifts, including shift turtovers I/Wy plantprocedures,
\ bef r each watch, and con"Cb mplele

\ ' V '7
\\ X X ,
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Question: 62

Given the following conditions:

* The unit is operating at 100% power.
* RCS Tavg is 575.40F.
* PZR level is 53%
* VCT level is 23" and stable.
* Letdown flow is 45 gpm (Fl-150).
* RCP seal injection flows are:

,, '�/

<
/X

\, -

\; ., -' A.

RCP SEAL INJ

'A' 8.3 gpm

'B' 7.9 gpm

'C' 7.8 gpm

Which ONE (1) of the followii
Header Flow, assuming Np1

indication on Charging

a. 21 gpm

b. 30

c.

b.
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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 a£Yities -hichcan be performed using a
General RWP in accordance with HPP-006, "Radiatfeinvrk Per its'? /

a. 1 and 2 ONLY , <\

b. 1 and 3 ONLY K /

c. 2and3ONLY '*<\ \\

d. 1, 2, and3 <3 ' , > K

Answer: ,

c. 2Ly ie4' " /LY



Question: 64

Given the following conditions:

* The unit was operating at 100% power.
* All IRPI indication fails to zero with NO rod t
* A Turbine Runback to 70% has occurred.
* APP-005-A3, PR DROP ROD ROD STOP, i

Which ONE (1) of the following procedures shot

a. AOP-001, Malfunction of Reactor.6 or

b. AOP-01 5, Secondary Load Rej,<ctio\

c. AOP-024, Loss of Instrumiprnt Buse-\

d. AOP-025, RTGB Ins e ilut"

/ > s

Answer: 'N

a. AOP-00 Ma nctio66obje4tor Cor

RNP NRC Written Examination
SRO Answer Key

)ottom bistS046lights.

is illumir/ated'/. . ,_

J5l 6e'sto m itigate this plant transient?

itrolS'ystem . /

>Ir Trb<R~uriback

\\/

X \//

itrol System / // "N \A

, /
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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. z"~'

Which ONE (1) of the following expected fire system responss vwouId have resulted in this
condition? \

a. The Electric Fire Pump automatica, 1 stared,/hn th/ Diesel Fire Pump
automatically started. \',

b. The Electric Fire Pump autona tipaUlKstted and,/thepiesel Fire Pump remained
in standby. "" a -

c. The Diesel Fire Pumptto'atki ly started, then the Electric Fire Pump
automatically started, N

d. The Diesel Firo0Pump//autiSratically started and the Electric Fire P/urrip remained
in standby.

Answer: x - ,X

a.
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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. ,

* A "Remote Manual Slow Speed Start" is being perfor, d in accordance with OP-604,
"Diesel Generators A and B." K < ,

Which ONE (1) of the following describes the operafi o the dieselgeneratr voltage
control during this evolution? / / X

a. The Voltage Regulator will
490 VAC during the entire!

b. The Voltage Regulator mn
flashed at 200 RPM,/,ahd,%w
above 900 RPM to Metroi>

c. The Voltage l4gtlaiowilV
flashed at2qoRF~fengi
manually reirtafid when e

betweeb p XC ani49%
\ Vo .

d. TheVolt'~e Reula~or muw

/ *\ \.

/ ,,

tol vpifag'e between 470 VAC and
i~'utorjatically flashed at 200 RPM.

Aqo,)f/nafter the field is automatically
Y reinstated when engine speed is
%70 VAC and 490 VAC.

shutdown 5 seconds ftethe field is
)T reach 900 RPM. and must be

ally s
!5s NC
is above 900 RPM t6-m

VAQ.

r
3ttbe manually shutdown
iust be manually reinstatE
voltage between 470<Vf(

d.' oltagp'Regulator must be manually sl
Gdsa200 RPM, and must be manua'tly
900 RPM to control voltage between

is automatically
ie sWeed is
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Question: 67

Given the following conditions:

* The unit is in Hot Standby.
* All systems are operating normally.
* SG "A" PORV is closed. X X

* SG "A" PORV automatic potentiometer is adjusted fM1om '3.1b" t'o"1.50".

Which ONE (1) of the following describes the effeytadtsing the potentiometer will have on the

PORV?

SETPOINT PORV |

| a. | Increases Opens< | /

b. Decreases \-

c. Increases Remrtins\;
! C!§sedM

d Decre Remains R

___ <' \.a X ACn-.,) I,/

Answer: <\

Increaves { Remains |
Closed

N.\

'~ \ 'NS y

/I ' o

\'N

22
/

I
/

/

<N
A

/

'N
2

a\ \j ,
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Question: 68

Given the following conditions:

* A small break LOCA has occurred.
X Entry has been made into FRP-C.1, "Response to I
e CETs are all indicating between 740 OF and 760 OF
v RCS pressure has stabilized at 1605 psig.
v PZR level is off-scale low.
v RVLIS Full Range is indicating 39% and lowerifig s!
* Charging flow is NOT available. /

* SG pressures are all between 360 psig and 40' psi

Which ONE (1) of the following actions sh~ouldp&be4aken
/ A.,\\ \

a. Dump steam to cooldj n 'and cdepresurze I
flow /

b. Open the RCS/,Venfsyst m valves to derprec
Injection flow',, - \\.

c. Start ajCP~mmediatejyto provide forced

d. Open to PZ' PORVstodeprfessurize the R

Cooling."

Injection

Safety

and a Injection
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Question: 69

Given the following conditions:

v The unit is at operating at 35% power in preparation for increasing power to 100%.

* Circulating Water Pump 'A' is under clearance for maintftance.
* A fault occurs on 4KV Bus #4 and all loads are lost. / ,

Which ONE (1) of the following describes the effect qcn e turbine to thaboye conditions?
/ .N . //

a. The turbine will NOT automatically thp, ,bu rntsf'be ranualy tripped when
condenser back pressure increass to 5.5HgA ' .

b. The turbine will automatically trr due6to 113 biratinfg Water Pump breakers
being open

c. The turbine will autoprtiaXN y tA pwhen condenser back pressure increases to
10" HgA unless load is lower'd toiWithin the pacity of the one remaining
Circulating Wapr-pum> ay d

d. The turbine fill ,aticy tripdue to load already being Within, the capacity
of the one remaining Circulating eVater Pump .\

Answer: \ // 2

b. tlqturbi ewill autorrtically trip due to all 3 Cpjca nngj<A atePumpr breakers
beig nop <~_
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Question: 70

Given the following conditions:

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

INDICATION RCP 'A' RCPB'i' __ RCP 'C'

Motor Bearing 2100 F and t slowly 180Fa l . ......... wly
Temperatures / / X

#1 Seal Leakoff 1 500F and stable <K1 50F arid stable' 1'G5OF and t slowly
Temperatures . 7 " n

#1 Seal Leakoff 5.8 gpm and stable 4,'pm ard.table< 3.8 gpm and stable
Flow '* \ ,, \ I

Thermal Barrier 10" and stable I' 1 d'stable 8" and stable
AP

Frame Vibration 3\Tis'd tt \2.8'biis and stable 4 mils ahd T at
/0.1 pi pegs X 0.05 Tnil per hr

Shaft Vibration 12 (6nd s tle'X/\imils and stable 9.ri,5 s\ 8 T at
\.6 miks'per hour

Which ONE o) of ef fo Iowindescrbs the actions required for th~ibondition6?\
/ /

a. S+6p.~A' RJ2R-d endsin Technical Specificatop34 RdS Lposltdes 1 & 2

db the reactor, stop 'A' RCP, and go to PATH -1

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"?

Ar

a. A fire in the Main Turbine that has the potentialtb destroysthe generator when the
reactor is above 10% power

b. A fire in the Containment Vessel that haistht potential tIpdestroy tie pressurizer
heater power cables when in hot Stany /-

c. A fire in the Control Room that hate Kt~frialo destr\y HR pump control
cables when refueling X

d. A fire in the Auxiliary Buildigjthlat haSth'potential to/destroy the running
Charging Pump when in Old shttiown\

iswer: \ 'i N X j

b. A fire in the qoLn1et e that fas the potential to destroy the pressurizer
heater powe cab~es when inCgot stdby

7''. / /

.6 / \
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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 fromlaloss, of the Residual Heat Removal
system. /

b. maximum flowrate associated with a rupture'f a f9ctor boofapt Pump Thermal Barrier
Heat Exchanger.

c. maximum CCW insurge to the tanksu a toss of the Service Water
system. <

d. maximum flowrate associated with a\uRture a/Residual Heat Removal pump cooler
during the recirculation phamotn abcident.

Answer: ' he E'

b. maximum floWrayvitedAzth a pture of a Reactor CoolantlPur p Thermal Barrier
Heat Exchan*er. ' \

\ An' J/ / /X\
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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 Wasie L-

c. AOP-013, Fuel Handling Accident I> \ \\

d. AOP-028, ISFSI Abnormal EventsK </ /.

Answer: " ,

d. AOP-028, ISFS Abhc _ S EBy AdtX

\ --- -

~/
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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 removI&from service.
* The PZR high-high level and low level bistables assoiatedwithktLT460 were placed in

the TRIPPED condition. w l e
* PZR level channel selector switch LM-459 was e1 REPt461p".

Which ONE (1) of the following describes the / > A PibI2ZRilvel transmitter LT-

461 under these conditions? /

a. Energizes the backup heaters oMa nnyeeviaiipn

b. Decreases charging pumppeed '&nan ihcreaing level

c. Deenergizes the pro6prtionIa~pdc a heaters on a low level

d. Trips the reantgo h level

Answer: \- i level / / e

c. Deenergizeithe proportional and backup heatersion a 1f eve"
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Question: 75

Given the following conditions:

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

Which ONE (1) of the following nuclear instrument indicitioQs'ould Warrant entry into
FRP-S.1, "Response To Nuclear Power Generation/AW '1

An,

a. BOTH source range channels are e6ergiieqandintermediOe range startup rate
is +0.1 dpm <" / \

b. Power range indicates 3% / \\ \ /

c. Source range startup rateis +0.3 m \ \,

d. NEITHER source range c64Rel'is"-nrgized and intermediate startup rate
is -0.1 dpm - >"\X Ad\

3wer: X

a. BOTH Q'urcernnge rhinels/are energized and interrrdi t g -tarturate

Ai\

Xv\
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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-1 5, "L of Emergency Coolant

Recirculation."
* The minimum required Safety Injection flow has bee es bl1~hei in accordance with

EPP-15.
* RVLIS is now indicating 78% Full Range and ipr'esh slowly
* Core Exit Thermocouples (CETs) are now in,6icangtj 66, and decreasing slowly.

Which ONE (1) of the following actions shour be taken r/ard Safety Injection flow?

a. Maintain flow at its current/value' a> /

b. Decrease flow until effiK kVLISstops increasing OR CETs stop decreasing

c. Increase flow to~nea~a.RVLS level to'>. 90% Full Range ,

d. Increase flow'to trsaseqEsto,547 OF A,

Answer: \ Xffna

\1 >Maini ts current value /\ _ /
/ /w \ /
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Question: 77

Given the following conditions:

* The unit is operating at 60% power.
* Chemistry reports that SG 'A' has exceeded SecondaryActior

pH and Conductivity.

Which ONE (1) of the describes the actions that must be tak~jfi
SAL-2 limits? / >

/ ,/'\ *\

a. Return the parameters to within $A L-1 litss within 190
OR initiate a power reduction tple"han 30</ /

b. Take immediate actions to (tc e\Po\approPrat

c. Return the parameters uIthin.,snSrma1\valuwithin
2 OR commence a sfiutd ancdowr/to less thai

d. Take immediaeactios t&shutdow \an cooldown to i
as plant constraipts~e'rmr1 X P

/ \ .r \

/ I/

Answer: -_\: \ // /

\,Level (SAL) -2 limits for

re6`lnsejto exceeding the

tours of initiating SAL-2

.ely 30% within 8 hours

100 hours of initiating SAL-
n 250 OF

ess than 250 TF as rapidly

, \ \

I

reduce power to 8 hours
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Question: 78

Given the following plant conditions:

* The unit is operating at 100% power.
* A plant transient occurs.
* Pressurizer pressure stabilizes at 1950 psig.

Technical Specification 3.4.1, "RCS Pressure, Tempernture, Fltweparture from
Nucleate Boiling (DNB) Limits," must be entered an piesurizer pressure f,%Ist be restored
above 2205 psig within 2 hours if the tran n sie n .

a. 73% over a 5 minute period.

b. 88% overa 5 second pernod.`"a> \

c. 90% over a 3 minute/ .qd , .

d. 77% over a 3 onidpe'w "C

( s/ ' /

Answer: -<0, < - //

period.
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Question: 79

Given the following conditions:

* A seismic event has occurred.
* A reactor trip and safety injection have occurred foili
* A transition is being made from PATH-1 to PATH-2

brief.
* The following have occurred as a result of the seisj

- A service water header break has occurre
- All instrument air compressors have trippd /

- A fire header break has occurred insi coigaini

Which ONE (1) of the following procedur sho the(
perform while PATH-2 is being performed?\\ \

a. AOP-017, "Loss of ln~itAb r

b. AOP-021, "Seiswic-DistUran s"\ ' "

c. AOP-022, "L>ss grvice-Water"

d. AOP-0,Retons~epodIng from the F

is conducting a shift

extra operator to
\ ,,

ire

a. a of Instrument Air"
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Question: 80

Given the following conditions:

* A Component Cooling Water train was declared inoperable on March 1 st, 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 Rbom thiat generi issiye requires

declaring ALL AFW pumps inoperable. /
* They estimate that it will be approximately 1 horus bifo'e any AFWpump will be

capable of being declared operable. < /

In accordance with Technical Specifica ONE (1)/6f the following describes the
actions required? \ ' \ *\ *

a. Be in MODE 3 by 093&t \ " t.,

b. Be in MODE3by11O9' \ Act I

c. Be in MODEI'3 b1 )A

d. Mainta" 13FJ -.Jftasfone AFW pump is declara#oerable

I,// \

d. \ aint ODE 1 until at least one AF`'-ump is decIred Operable

X \ 'I
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Question: 81

Given the following conditions:

* The unit is operating at 100% power.
* Channel Ill PZR Pressure PT-457 is failed, with all bistbt1sinhthe TRIPPED condition.
* An electrical fault occurs which results in a loss of Instrument Bus 2.

Which ONE (1) of the following describes the impact that the to~s of nsfrbment Bus 2 has
on the plant? <

a. A reactor trip and SI occur and BEKUH trains of,`E'nginqeered Safeguards loads are
automatically started by the sequencrs /

b. A reactor trip and Sl occu <but:QNjLY'TrairA' En eered Safeguards loads are
automatically started by thn sequehers\

c. A reactor trip and S curbt OI&LYTrai 2)B' Engineered Safeguards loads are
automatically fyised sequenOers

d. A reactor trip oc s, ite

Answer: -' -/^

c. A actoripand Socur, but ONLY Train 'B/En/ qered S.gpe f sloadsare
d tor m\tica by the sequencers

\7""- \ n.

X > X2
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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

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

b. * Reactor Coolant Pump C' <
* Station Service Trans9~er`Q

C. * Main Feedwater PuqmpB'
* Station Service Tranlrrrer 2C

d. * Main Feeduater~ump'B'
* Reactor GooanmPo

Answer: <.J )

b. ~,/React\ool-aiht mOI

iipmen/t thf isaffebted by the power loss?

/

'2F
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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. / ;

b. the thermal stress effects of water coming incontaciith tfiedeactor vessel.

c. the adverse impact on the instrumentfion/ass ci'tsed with systems in
containment. /

d. the unanalyzed dilution caused4,byth'&water in/the eveht of a LOCA.

'¾ a\\, \

Answer: N ' N ¾

d. the unanalyzeddiutio caqseed'by the w't6rin the event of a LOC .

a/ N

/c/ / ,



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."
* The N-43 DROPPED ROD MODE switch is placed inyteeB`YPASS position prior to

aligning PP-26 to its alternate supply (11-3). /

Which ONE (1) of the following describes the consequ nces of failingto6place the switch in
the BYPASS position? / \ . 2

a. A turbine runback may occur due,\ an Ihstrumre•/t Bus trarsient

b. A reactor trip and safety injection may ur dL~to a~n Instrument Bus transient

c. The inverter power supply~breake&Ray tnripol

d. The backup power trip Open when attempting tq close

Answer: X

a Aturbin\- ru nb ckmyb r due to an Instrument Bustr, et"
a. bba~ k "bdN
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Question: 85

Given the following conditions:

* 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' ...

a. can be recirculated after transferring

b. CANNOT be recirculated unlesstara

c. can be recirculated using Wast6,Co'r

d. CANNOT be recirculated'until theW*

Answer: - r- .... \X>

d. CANNOTbe~ecirculater . E

Pohdensate Tank'C'.

Wa/ste Coindensate Tank 'D'.

dysMp R u e

ideptate Recirc Pump is repaired.

Condensate
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Question: 86

Given the following conditions:

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

* A Reactor Trip occurs.
* RCS Tavg stabilizes at no load Tavg.
* The Feed Water Regulating Valves automaticaly

Which ONE (1) of the following identifies the expected
Regulating Bypass Valves (FRBVs) and the Feed Wa

Valves and Feed Water
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Question: 87

Given the following conditions:

e A small break LOCA has occurred.
* Due to problems with the Containment Cooling system, c6iRtainment pressure increased

to 6.1 psig.
* After establishing proper operation of the Containment 9oUng 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 offhe g v Xing

PZR LEVEL -q RlEAIRTIAN \71 6O/o%

RC/S S U O b THAN 45 OF [65 OF] /'

d. Stop fICfee ikiza)t.Q'I

As the RCS sr R level is noted to be 6"2/qnd.J3CS Subcooling
is 76 'F. '/'

The RCS 64ressurizaion sho'uld ...

\/a b dtopd imInediately. \

b\ \ )itinue utl PZR level exceeds 71% " " .

c. con nue until RCS subcooling drops below65 OF.

d. contlnue until RCS subcooling drops below 45 °F\

Answer:

a. be stopped immediately..
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Question: 88

Given the following conditions:

* The unit is in Hot Shutdown.
* The Startup Transformer (SUT) is supplying all 4KV butt. >
* A severe short has resulted in a loss of the 'B' DC Bus.

Which ONE (1) of the following describes the responv'of theseergencktdesel generators
(EDG's)? / C

EDG'A' EDG'B',"\' / v

a. Starts, but field Does 1T s'tart i>

fails to flash

ation
-Key

b. Does NOT start ,ta'rts, hOut fltV
_ tasils fb~sh"'

c. Starts and lots StartsTut does
/ - -sNO1 iodac

d. Starts, bWt cfes Starts andloads
_____N9l lod>a. -"'\

/5

Answer: 9 \

o~Does 9 T~trt Starts, but field
_ \fails to flash

NI

/ /"
I .

> \\

// --l '
z x.2\

I\ \�' -- I -\/-

11

II11

I
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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. g'\
* A check of the Rod Position indications for Control Bak "D" shows the following rod

positions: < )

D8 at 124" /

M8at116" /
H4at 120" /
H8at 121" -
H12 at 131" /

Which ONE (1) of the following despb&bestlh'status ofthe roAs in Control Bank 'D'?
' * '\E \\ ,

a. BOTH rods M8 an 12 sisanefro the bank . .

b. ONLY rod M ei visp~imgned'frrm the)ank \

c. ONLY r, H112 is misa5ignedor the bank

d. All rods e w inmen t limits

misaligned from the
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Question: 90

Given the following condiditons:

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

* The OWP requires the low pressure bistables in the gan racks be placed in the
TRIPPED condition. < >'

Which ONE (1) of the following describes the verpcdi n uequiredcfor this fuFrction?

/ /N \ '

a. NO verification is required ,< / / \ 7

b. Independent verification ; .

c. Concurrent verification X X>

d. Functional verificatin

Answer: \ N,

C. Concui t~ept catq~
'N, -'/J / / /S

N, \
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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 is5420F. /
* All MSIVs are open.
* SG Pressures and Steam Flows are:

SG PRESSURE STEAM FKOW

'A' 925 psig 0.1 x 06 lbr'/i "\\\

'B' 935 psig l x \ >bri~h

'C' 845 ps," f-1' x' 1 6 Ibm/hr\ \

The reactor is tripped, the trbine is N 2

a. tri peed *d 51 Not reed.

b. iped, and el is required.

NO T pedandfS sNOT required.

4.t MO~tippedw9r~d SI is required. 'N

Answer: \

c. NOT tripped, and SI is NOT required.

N.

/">
/

/

� N

/

/ /
/ /

/

/

\ \
/ 'N�<

-"N

/ / N
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Question: 92

Given the following conditions:

X A reactor trip occurred due to a loss of offsite power.
* The plant is being cooled down on RHR per EPP-005, 7Natural Circulation Cooldown."
* RVLIS upper range indicates greater than 100%.
* Both CRDM fans have been running during the en* e (cofdo8wn.l
* DrCZ -rrIl Inn fmmnornh irnme 1 i n I F C. \ '.' .

4 Steam generator pressures are 50 psig. // X-

Steam should be dumped from all SGs to erue <e* / >

a. boron concentration is equaged\thr6ughoeut th~ RCS prior to taking a sample to
verify cold shutdown borQii conditions. \\ \ /

b. all inactive portions 1th'KS aebelow 2'00 TF prior to complete RCS
depressurization."'' a 7

c. RCS and SG4er r)e, eequaitled prior to any subsequent RCP restart.

d. RCS ter eratfures do T inhrease during the required 2[9houssetsoak
period ')A

e / / r/\

Answer:

'the RCS are
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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 loss of Instrument Bus 3 occurs, requiring terminatio of the r6lease.

Which ONE (1) of the following describes how the rele sis teidninatea-as ayresult of the
loss of the Instrument Bus? -

a. Automatically due to the loss of R.-,14,Plat VePI Montor

b. Manually due to the loss of R14, Plnt'nt Ibrior/ /

c. Manually due to the loss opower tIthe' Disposal Boron Recycle Panel

d. Automatically due tyte losf p6wrtpthy Waste Disposal Boron Recycle
Panel

Answer: X

~~~~~~~~JZ A A Mv :1._..l-- t' 1ce f R A-Dny un 4nr

a. K-- 14,



RNP NRC Written Examination
SRO Answer Key

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
operating at 2% power

b. A pressurizer pressure control system f
with the plant operating at 14% power

c. SST-2A Disconnect, used to supply brn
from EDG 'A', is removed from'srvibel
35% power <'

d. Auxiliary Spray, at 4Q D 's usojto del
resulting in a cooldo prafthe\res

Answer: (»> '. 2

e6sur-"bi'ing at 2184 psig

to the pressurizer heaters
with the plant operating at

b. A lfault psig
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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 OF.
* Loop Tavgs are:

LOOP T-AVG

'A' 569 OF

'B' 567 OF

'C' 566 OF

Which ONE (1) of the followingjM0kre wil

/> .\ I s

/ c //> N\

./....

I

/

to step inward?

a. Loop

b. Loop

c. Loop

d. Loop

A

�N \

K �.2

/
,"-'.' /

I/

C. I fails high
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Question: 96

Given the following conditions:

* Following an outage, the core is being reloaded.
* You are the Refueling SRO.
* An assembly is fully withdrawn into the manipulator

inserted into the core. <
* APP-005-A1, SR DET LOSS OF DC, alarms. <
* Both Source Range (SR) channels, N-31 and i-3

/ /

Which ONE (1) of the following describes thequ

a. Place the assembly in the upen'iiera'nd sp
one (1) SR channel is resrtoNoperable

b. Place the assembly in~thetender and supl
SR channels are restored to+Reraeb. 2

core being prepared to

operations until at least

both

c. Place the
and suspE
operable,,

er it's designated or al
at least one (1) SR ct

location,
tored to

d. Place

b. ce' the assembly in the upender and su,
"channels are restored to operable

operations until both
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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 field[ 1( lFem/hr.
* A valuable piece of company property is located'naradiain field 6of3GOem/hr.
* The following operators have NOT volunteere toteneither<area, butre available:

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:

* 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 decreasinp,-
* Total AFW flow to the intact SGs is 390 gpm./ .
* A' SG level is 6% and slowly increasing. / X

* 'B' SG level is 12% and slowly increasinQ< / / >
* 'C' SG level is 14% and slowly increasing /'

* RCS pressure is 1765 psig and rapid1y indeing. 9 ,, ..
* Pressurizer level is 29% and stable, \ \ \/
* Core Exit Thermocouples are5k0°Fa.,\ablb \

Which ONE (1) of the following 'idertif~ib th4Nparmet that is inadequate to permit
terminating SI?

a. Subcooling

b. Seconairy atsin/< *-

c. RCIeessure K / \
i X x,

d.

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 beenmnade to EPP-16, "Uncontrolled

Depressurization of All SGs." 7
* Wide range SG levels are all between 12% and 180 dereasing slowly.
* SG pressures are all between 180 psig and 200 psfg and decreasin'sloowly.
* Feed flow has been reduced to 80 gpm to eac S'~p&EPP-16§guidanj'.

Which ONE (1) of the following describes wht FRF-lk1`>osbof Heat Sink," guidance
would be implemented to restore SG levelsw 'X 7 '

a. Wide range level in 2 SGsJs stilUbeIow?6 /

b. Narrow range level iry1>SiG'js stir below 10\o

c. 2 SGs remain

d. Total feed flg pdueo t other than operator actions

Answer: / /

d Tol e o below 300 gpm due toek tha-op ra sct-r

\ 7>
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Question: 100

Given the following conditions:

* The reactor is defueled.
* The RWST is at the Technical Specification minimum allowed boron concentration.
* Over several days pure water is inadvertently added tothe spent fuel pit (SFP).

The following SFP chemistry exists: / s f p
- Boron =1995 ppm
- Level 37 ft /

Using the supplied references, which ONE (1)'of the fQW6~ing iS the MINIMUM action
required to restore key safety functions? , / ,7*.

a. Add 1000 pounds of granrilai fricdtQtheSF

b. Add 550 pounds of 0rhtkated boric acid t&she SFP

c. Drain the SFP 4etnnd(e4Clsin\ th-RWST

d. DraintheSF8h' a tTrefillusing/\ RWST / '

/ 'N '" ,e /

\r.,\ \ <I / // _

Answer: X'

of granulated boric


