QUESTION 1

Which ONE of the following completes the statements?

A single recirculation pump trip from rated power will cause the value of Critical Power (CP)
to_ (D . T T

(/fﬂ;/mal Limits)  (2)___ required to be adjusted in accordance with Technical Specification
3.4.1; Reactor Coolant System (RCS), for continued power operation.
(Assume operation greater than 24 hours) -
COLR Lrwwids [u
A. (1) lower ' '
(2) are

B. (1) rise
(2) are

C. (D rise

(2 ar6 NOT — 5070wl —
2.4 [ HOZ j
D. (1) lower S e o
(2) are NOT —

Answer: A
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA#

285001 AK1.03

Importance Rating 3.6

Knowledge of the operational implications of the following concepts as they apply to PARTIAL
OR COMPLETE LOSS OF FORCED CORE FLOW CIRCULATION:
AK1.03 Thermal limits

Explanation: A CORRECT - Critical Power is equal to the bundle power at which the Onset of
Transition Boiling (OTB) occurs. As actual power goes down, void fraction increases. This
causes critical power to lower, although not as significantly as actual power. Since actual power
drops further than critical power, the Critical Power Ratio gets larger. CPR= CP/AP

B Incorrect —First Part: Incorrect. Plausible if examinee has a misconception of Critical Power
and the effects of lower core flow on Critical Power. Second Part: Correct.

C Incorrect —First Part: Incorrect. Plausible if examinee has a misconception of Critical Power
and the effects of lower core flow on Critical Power. Second Part: Incorrect. Plausible if the
examinee is not aware of the requirements of TS 3.4.1 or is not familiar with the time
requirement for the applicable action statement.

D Incorrect — First Part: Correct. Second Part: Incorrect. Plausible if the examinee is not aware of
the requirements of TS 3.4.1 or is not familiar with the time requirement for the applicable
action statement.

Technical Reference(s): TS 3.4.1, Reactor Coolant System (RCS), COLR Unit 2 C17

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: ‘Brunswick NRC 2010 #3 7s
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (5) Facility operating characteristics during steady state and transient

conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity changes,
effects of load changes, and operating limitations and reasons for these operating characteristics.




Recirculation Loops Operating

341
3.4 REACTOR COOLANT SYSTEM (RCS)
34.1 Recirculation Loops Operating
LCO 3.4.1 Two recirculation loops with matched flows shall be in operation. ‘

OR

One recirculation loop may be in operation provided the following I
limits are applied when the associated LCO is applicable:

a. LCO3.2.1, “AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," single loop operation limits specified in the
COLR;

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),”
single loop operation limits specified in the COLR;

c. LCO 3.3.1.1, “Reactor Protection System (RPS)
instrumentation,” Function 2.b (Average Power Range Monitors
Flow Biased Simulated Thermal Power - High}, Allowable Value
of Table 3.3.1.1-1 is reset for single loop operation;

APPLICABILITY: MODES 1and2.
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Recirculation Loops Operating

34.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Reguirements ofthe LCO |A1  Satisfy the requirements | 24 hours
not met. ofthe LCO.
B. Required Action and B.1 Be in MODE 3. 12 hours

associated Completion
Time of Condition A not
met.

OR

No recirculation loops in
operation.
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Brunswick NRC 2010 #37

37. 295001 K1.03 002

Which one of the foliowing completes the statement below?

A single recirculation pump trip from rated power will cause the value of Critical Power

to__ (1) and Thermal Limits _ (2) required to be adjusted |IAW Technical
Specification 3.4.1, Reactor Coolant System (RCS), for continued power operation.
(Assume operation greater than 24 hours)

A. (1) rise
(2) are

B. (1) rise
(2) are not

Cv (1) lower
(2) are

D. (1) lower
(2) are not
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QUESTION 2

A complete loss of off site power has occurred.

Unit 2 RCIC is operating and HPCI is inoperable. Reactor pressure is being controlled 800 to 1000 .
psig by one fully open SRV and manually cycling a second SRV.

Based on these conditions, which ONE of the following completes the statement?

Reactor Poweris (1) five percent (5%) power and Reactor Water Level is __ (2)
A. (1) below (2) rising

B. (1) below (2) lowering

C. (1) above (2) rising

D. (1) above (2) lowering

Answer: D
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Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KIA# 295003 AA2.02

Importance Rating 4.2

Ability to determine and/or interpret the following as they apply to PARTIAL OR COMPLETE
LOSS OF A C POWER:

AA2.02 Reactor power/ pressure / level

Explanation: D CORRECT — Each SRV is approximately 900000 1bm/hr or about 6% power.
With 1+ SRVs open, power is greater than 5% and RCIC supplies about 300000 lbm/hr so this is
less than the inventory lost through the SRVs.

A Incorrect —Plausible if the candidate believes that 2 or more SRVs are needed for 5% power
and RCIC can supply enough water.

B Incorrect — Plausible if the candidate believes that 2 or more SRVs are needed for 5% power.

C Incorrect - Plausible if the candidate believes that RCIC can supply enough water.

Technical Reference(s): OPL171.009 & OPL171.040

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.040 V.B.1

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41 7) Design, components, and functions of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features




(6)  The worst over pressure transient is:

(a)

(b)

3-second closure of all MSIVs
neglecting the direct scram
{valve position scram).

Results in a maximum vessel
pressure which, if a neutron
flux scram is assumed and
12 valves are operable,
results in adequate margin to
the code allowable over
pressure limit of 1375 psig
bottom head pressure.

(7}  To meet operational design, the
analysis of the plant isolation
transient (generator load reject
without bypass valves) shows that
12 of the 13 valves limit peak
pressure to a value well below the
limit of 1375 psig.

The total safety / relief valve capacity has
been established to meet the over pressure
protection criteria of the ASME code.

(1)  There are 13 Safety / Relief valves.

wmy

(b)

Each SRV has a capacity of
905,000b/hr @ 1135psig.
This gives a total capacity ~
84.1% (79.5% EPU) design

steam flow at the reference

pressure.

Valve leakage is detected by
a temperature element and an
acoustic monitor on each
tailpipe. However, only the
acoustic monitor will generate
an alarm on panel 9-3.

OPL171.009
Revision 11
Page 15 0of 63

Obj. V.B.6
Obj. V.C.4



OPL171.040
Revision 23
Page 15 0of 74

c. Pump TP-1&TP-4
- (1) Will deliver 600 gpm (rated flow) at speeds Obj.V.B.1.
2130 to 4500 rpm Remember SER 3-
05
(2) Bearings submerged in oil Discuss thumb rule
500 X Indicated
(3) Located low in Reactor Building (Elev. 519) for GPM = XX Ibm/hr
adequate NPSH when taking suction from Discuss level
suppression pool. control strategies

when tisina RCIC

600gpm X 500 =~ 300,000 Ibm/hr
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QUESTION 3

The 250V RMOV Board 2A Normal Supply breaker tripped. Operators have re-energized the RMOV
on the Alternate Supply.

Which ONE of the following completes the statement?
In accordance with 0-OI-57D, DC Electrical System, NO Motor Operated Valve (MOV) powered
from 250V RMOV Board 2A may be operated . .

except as required to perform testing or mitigate accident conditions

A
B. until the load restrictions on the Alternate Supply are verified
C until the board is placed back on the Normal Supply

D

except as required to mitigate accident conditions or comply with Technical Specifications

Answer: D
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Level: RO, SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KIA#

295004 AA1.01

Importance Rating 3.3

Ability to operate and/or monitor the following as they apply to PARTIAL OR COMPLETE
LOSS OF D CPOWER:

AA1.01 D.C electrical distribution systems

Explanation: D CORRECT - No DC MOV may be operated except as required to mitigate
accident conditions, to obtain safe shutdown or to comply with Technical Specifications

A Incorrect — Testing is NOT allowed. Plausible if the candidate believes that testing is an
acceptable operation while on the alternate supply.

B Incorrect — This is plausible because 0-OI-57D has precautions and limitations which address
load restrictions for the alternate battery while the board is on the alternate supply.

C Incorrect — Plausible if the candidate believes there are NO MOV operations allowed while on
the alternate supply.

Technical Reference(s): 0-OI-57D

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous: None

Question Cognitive Level: Memory or Fundamental Knowledge : X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency operating
procedures for the facility.
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BFN
Unit ¢

DC Electrical System 0-01-57D
Rev. 0140
Page 14 of 279

3.0 PRECAUTIONS AND LIMITATIONS

A.

In the evert a Unit Battery System is removed from service cr a 260VDC
RMOV Board is transferred tc the attermate supply, one or more of the
limitations below may apply. If time permits, a Caution Order should be placed
on the affected MOV hand switches prior to transfer of board to alternate to
prevent violation of these safe shutdown rastrictions.

1. Inthe eventany Z50VDC RMUV Board Is on its altemate supply, the
following restrictions apply to DC motor operatad valves that are supplied

from g battery that is fccding any RMOV board alicrnatc supply:

a. No DC MCV may be operated except as required to mitigate accident
conditions, to obtain safe shutdown or to comply with Technical
Specifications (i.e. to comply with LCO ACTIONS statemenis only).

b. Testing (including SI/SRs) that requires D motor operated valve
operation is NOT allowed. [Ref Dwgs. 1-45E701-3, 2-45E702-4,
3-45E703-3]

DC MOVs that may NCT be operated except as required to mitigate accidert
conditions or fo obtain safc shutdown or to comply with Technical Specifications
{ie to comply with | CO ACTIONS statements only) with RMOV hoards on
alternatz supply.

RMOV NORMAL  ALTERNATE | MAY NOT OPERATE MQVs
BOARDON | SUPPLY  SUPPLY ;ggf;f&gi%“ﬁgﬂ?:e
ALTERNATE | BATTERY  BATTERY e ettorn)
1A 1 2 1C,2A, 3C, 1A
1B 3 1 1A 2C, 28, 1R
16 2 1 1A,2C, 3B, 1G
A 2 3 1B, 2B, 3A, 2A
28 3 1 1A, 2C, 3B, 2B
2C 1 2 1C, 24, 3C, 2C
3A 3 2 1C, 2A, 3C, 3A
38 1 3 18,28, 3A, 3B
3c 2 3 1B, 2B, 3A, 3C
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BFN DC Electrical System 0-0O1-57D
Unit 0 Rev. 0140
Page 17 of 279

3.0 PRECAUTIONS AND LIMITATIONS (continued)

M. The 250V DC RMOV boards have alternate power supplies from another
250 V Unit DC board. Fora unit in MODES 1, 2, or 3, the boards are
considered inoperable when powered from their alternate feeder breakers
because a single failure of the power source could affect both divisions
depending on the board alignment.

G

2.
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The alternate hattery that has been loaded due fo the transfer may be
considered operable if the controlled drawing restrictions as referenced in
P&L 3.0AA are met.

Transfer of individual loads required by the Technical Specifications on the
Unit Batteries such as the RPT Logic should be considered inoperable if
divisional separation cannot be proven. If transfer of such loads is
performed solely due to an inoperable distribution board or source, then
Technical Specification LCO 3.0.6 can apply to the oads, however, a
distribution LCO must be entered.

For a unit in MODE 4 or 5, the DC boards can be placed on their alternate
feeder breakers and considered OPERABLE as long as the restrictions on
the associated drawings are met.

A 250V DC unit battery charger should NOT be considered operable if its safety

related supply is NOT available. If normal power {safety related supply) is
available but the chargeris on its alternate supply it is still considered operable.

When a 250V RMOV board is transferred to the alternate supply (except for 2B

250V DC RMOV Bd), both divisions (1 and [l) will be supplied from the same
source.

Testing the Alternate Feeder breakers on the 250V Turbine Distribution boards
can only be performed when transferring the Board or when the board is de-
energized. Due to the wiring scheme, the breakers cannot be tested in the
board. Also, due to the loads on the board, it is NOT desirable to transfer the
board with the Unit on-line. This only applies to the 250V Turbine Distribution

Boards.
[PER 02-317277-0001

Battery Boards should be unloaded before removing Battery or Battery Charger

from service, unless the evolution is of short duration (i.e. transferring battery

chargers) or plant conditions warrant otherwise.

A critical voltage for any cell is 2.13 volts. Prolonged operation of a cell below

2.13 volts will reduce its life expectancy. However it is NOT unusual for a
replacement cell to measure 2.07 volts (on float charge) and to slowly rise in
voltage ower a 3 month period to normal float voltage ranges.




QUESTION 4
A Unit 1 startup was in progress when the A RPS bus was lost due-to-a-trip-of-the. A RES MG.
Current conditions are

Reactor power: 29%

Main Generator load: 295MWe

Main Turbine 1% Stage Pressure: 145 psig

Recirculation EOC/RPT is in service -

Feedwater Level Control system is Three Element Control
RPS bus A is deenergized

Assuming NO operator actions are taken, which ONE of the following describes the IMMEDIATE
effect if the Main Turbine were to trip?

BOTH Reactor Recirculation Pumps would trip

A

B. ONLY the “A” Reactor Recirculation Pump would trip

C. BOTH Reactor Recirculation Pumps would run back due to the 28% limiter
D

The Reactor Recirculation Pumps would continue to operate at the current speed

Answer: D
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Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KI/A#

2985005 AA1.01

Importance Rating 3.1

Ability to operate and/or monitor the following as they apply to MAIN TURBINE GENERATOR
TRIP:
AAL1.01 Recirculation system

e T

Explanation: D CORRECT — The EOC RPT\Has been defeatedyand power is low enough (base on first stage
pressure) that it should not occur. There would be 1o hangeﬂ'n/reactor power, it would just be directed
through the bypass valves and feedwater flow would not change thus no runback would be triggered.

A Incorrect —Power is low enough that EOC RPT would not occur.

B Incorrect — Loss of RPS A would affect EOC RPT Logic power for Recirc pump A.

C Incorrect — There would be no change in reactor power, it would just be directed through the bypass
valves and feedwater flow would not change thus no runback would be triggered.

Technical Reference(s): 2-OI-68

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New:
Question History: Previous NRC: Hope Creek 2010 #50
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Panel 9-5 1-ARP-9-5B
Unit 1 1-XA-55-5B Rev. 0019
Page 19 of 42
Sensor/Trip
TURB CV FAST CLOSURE Point:
TURB SV CLOSURE Relays
SCRAM/RPT TRIP 5A-KOA  1-PIS-001-0091B
LOGIC BYPASS ,
5A-K9C 1-P1S-001-00818 Turbine first stage pressure
16 5A-K9B 1-PIS-001-0091A < 147 psig.
Sensor Elevation 586  1-PIS-001-0081A(B) on 1-LPNL-925-0111 j-T2
Location: 1-P15-001-0091A(B) on 1-LPNL-925-0110 h-T5
Probable A. Power is less than 30% (first stage turbine pressure is < 147 psig).
Cause: B. 8l (or SR) in progress.
C. Senscr malfunction.
Automatic A. The control valve fast closure scram and the turkbine stop valve scram is
Action: bypassed.
B. RPT Trip is bypassed.

Operator A. CHECK first stage pressure with 1-PI-1-79 on Panel 1-8-7. 0
Action: B. IF pressure is above 147 psig, THEN

REFER TO Tech Spec Table 3.3.1.1-1, Section 3.3.4.1,
TRM Section 3.3.1.
C. IF alarm remains sealed in with reactor power greater than 30%,

THEN

CONTACT Reactor Engineering to determine if it is necessary to
apply a thermal limit penalty due to Power Load Unbalance trip
being out of service.(PLOOS).

References: 1-45E620-6-2

1-730E915-9 and 10

1-47E610-1-2
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3.3

3.4

BFN Reacior Recirculation System 3-01-88
Unit3 Rev. 0083
Page 13 of 207
Tech Specs
A.  Bath Recirculation Pumps Out of Service, REFER TO Tech Spec 3.4.1.

B.

mrcict Core Thermal-Hydraulic Stability.
1. The reactor is to be verified outside Regions | 11 & il
2. When OPRMS aie INOP, REFER TO 3-8R-3.3.1.1.1. pco sao245013]

mecre; Single Loop Operation: Per Technical Specifications, the reactor can be
nperated indefinitely with one Rerire loap auf of service, provided the
requirements of 7.8. 3.1.1 are implemented within 24 hours of entering single
luop vperations.

TS BASES SR 35.15, FRECIRC PUMP 3A(3B) DISCHARGE VALVE
3-FCY-068-0003(0079) is declared inoperable while the valve is OPEN, the
associated LPCl subsystem is to be declared INOPERABLE.

T3 SR 3421, 3-5R-34.2.1, Jet Pump Mismatch and Operability, is required to
be performed 24 hours atter reaching > 25% R 1P and/or within 4 heurs after
returning an idle Recirc Pump to service.

Recirc Pump Controllers

A

For the purpose of personnel safety or prevent equipment damage, the
CMLCRGONCY STOM pushbutton can be depressed any fime it is needed.

mrel YWhen initiating manual runbacks, the appropriaté manual push-button is o
be depressed until the backlight is blinking, then the push-button can be
releasad per o8 oes7 oog)

meriz) Raising Recire flow or reactor power should ONLY be allowed when
steam dome saturation temp and bcottom head drain iemperatures are within
145°F of each other. [6e siL 251 and <3

Recire Pump controller limite are as follows:

1. When any individual RFP fow s less than 18% and reaclor waler level is
below 27 inches, or if a reactor scram occurs, speed limit is settc
75%(~1130 RPM speed) and if speed is greatar than 75%(~1130 RPM
speed), Racirc speed will run back to 76%(~1130 RPM speed).

2. When tols! feed waler flow is less than 19% (15 sec TD) or Recire Puinp
discharge valve is less than 90% open, speed limit is settc 28%
(~480 RPM speed) and if speed is greater than 28%(~480 RPM speed),
Recirc speed will run back to 28%(~480 RPM speed).



BFN
Unit 3

e

Reactor Recirculation System

3-01-68
Rev. 0083
Page 190 of 207

E. RPT Breakers Open (Trips the feeder breakers)

B

st

lHlustration 4
{(Page 4 of 4)

Recirc System Trips/interlocks

1. EOC-RPT

a. Turbine Stop Valve Closure, Power > 30% by Turbine 1st Stage

Pressure

b. Turbine Control Valve Fast Closure, Power > 30% by Turbine 1st

Stage
2. ATWS-RPT

a. RPV Pressure > 1148 psig (2 of 2 pressure switches in Logic A or B)

b. RPV Water Level < -45 inches (2 of 2 level switches in Logic A or B)

3. LocalTrip

F. Feeder Breaker Shut and No Voltage On Recirc Board
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Hope Creek 2010 Question: RO#50

A plant startup was in progress when the 'A' RPS bus was lost due to the inadvertent
tripping of the 'A' RPS MG output breaker.

Current conditions are:

. Reactor power: 23%

. Main Generator load: 260 MWe

o Main Turbine 1st Stage Pressure 80 psig

. DFCS is in Single Element Control on the Master Level Controller
. '‘A' RPS bus de-energized

Assuming NO operator actions are taken, what would be the IMMEDIATE effect if the
Main Turbine were to trip under these conditions?

A. Trip of both Reactor Recirculation Pumps.
B. ONLY an Intermediate runback of both Reactor Recirculation Pumps.
C. Trip of the 'A' Recirc pump ONLY.

D. ONLY a Fuli runback of both Reactor Recirculation Pumps.

Proposed Answer: A
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QUESTION 5

Which ONE of the following completes the statement related to the Core Operating Limits Report
(COLR)?

In MODE 2, the basis for the Shutdown Margin (SDM) requirement is to ensure that

A. the assumptions for the analyzed Control Rod Drop Accident are met

B. the assumptions for the analysis of inadvertent Group 1 Isolation are met

C. an automatic scram will shutdown the reactor before fuel damage occurs in the event of an
inadvertent criticality

D. an automatic scram will shutdown the reactor before fuel damage occurs in the event of a reactor
period of less than 30 seconds

ANSWER: A
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Level: RO SRO

Tier # i

Group# |

Examination Outline Cross-Reference K/A# 295006 AK1.02

Importance Rating 3.4

Knowledge of the operational implications of the following concepts as they apply to SCRAM:
AK1.02 Shutdown margin

Explanation: A CORRECT - Technical Specification 3.1.1, Shutdown Margin (SDM) states that
the SDM will be within the limits of the COLR. The bases for the limit is stated in the Tech Spec
bases as a Control Drop Accident.

B Incorrect — Plausible if the candidate confuses the analysis for SDM with the analysis of abnormal
operating transient listed in the FSAR, in this case the closure of all MSIVs.

C Incorrect — Plausible if the candidate confuses the analysis for SDM with the analysis of a
Recirculation Flow Controller Failure - Increasing Flow.

D Incorrect Plausible if the candidate confuses the analysis for SDM with the analysis of a Continuous
Rod Withdrawal During Reactor Startup.

Technical Reference(s): Unit 3 COLR, TS 3.1.1 and Bases

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (2) General design features of the core, including core structure,

fuel elements, control rods, core instrumentation, and coolant flow.




3.1 REACTIVITY CONTROL SYSTEMS
3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.11 SDM shall be within the limits provided in the COLR.

APPLICABILITY: MODES 1, 2,3, 4, and 5.

EDMS: L32 120425 800

Nuclear Fuel Engineering - BWRFE . :
m NPG 1101 Market Street, Chattanooga TN 37402 Date: April 24, 2012

7 Shutdown Margin Limit
(Technical Specification 3.1.1)

o ‘Assuming the strongest OPERABLE control blade is fully withdrawn, and all other OPERABLE
{ control blades are fully inserted, the core shall be sub-critical and meet the following minimum
shutdown margin:

SDM > 0.38% dk/k
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SDM
B3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS
B3.1.1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND SDM requirements are specified to ensure:

a. The reactor can be made subcritical from all operating
conditions and transients and Design Basis Events;

b. The reactivity transients associated with postulated accident
conditions are controllable within acceptable limits; and

¢. The reactor will be maintained sufficiently subcritical to
preclude inadvertent criticality in the shutdown condition.

These requirements are satisfied by the control rods, as
described in GDC 26 (Ref. 1), which can compensate for the
reactivity effects of the fuel and water temperature changes
experienced during all operating conditions.

- APPLICABLE The control rod drop accident (CRDA) analysis (Refs. 2, 9,
SAFETY ANALYSES and 10) assumes the core is subcritical with the highest worth

control rod withdrawn. Typically, the first control rod withdrawn
has a very high reactivity worth and, should the core be critical
during the withdrawal of the first control rod, the consequences
of a CRDA could exceed the fuel damage limits for a CRDA
(see Bases for LCO 3.1.6, "Rod Pattern Control"). Also, SDMis
assumed as an initial condition for the control rod removal error
during refueling (Ref. 4) and fuel assembly insertion error
during refueling (Ref. 5) accidents. The analysis of these
reactivity insertion events assumes the refueling interlocks are
OPERABLE when the reactor is in the refueling mode of
operation. These interlocks prevent the withdrawal of more

(continued)




14 10.6.1 Recirculation Flow Controller Failure - Increasing Flow

Several possibilities exist for an unplanned increase in core coolant flow resulting
from a recirculation flow control system malfunction. Failure of the master contraller
can result in a speed increase for both recirculation pumps. On Unit 1, the

maximum output signal of the master controller is provided with rate limits which are
adjusted in such a way that a master controller failure is less severe than a failure of
one of the MG set speed controllers. The most severe case of increasing coolant |

BFN-18

flow results when the MG set fluid coupler for one recirculation pump attempts to
achieve full speed at maximum acceleration. The maximum acceleration for this
failure is 25 percent of full speed per second. The most severe transient results
when reactor power is initially at 68 percent of rated, which is at the lower end of the
automatic flow control range. These conditions correspond to the lowest power and
flow conditions on the automatic flow control characteristic curve for the reactor.

Figure 14.10-17 shows typical results of the transient. The changes in nuclear
{ system pressure are not significant with regard to overpressure. The pressure
“- decreases over most of the transient. The rapid increase in core coolant flow
causes an increase in neutron flux, which initiates a reactor scram. The transient
fuel surface heat flux reaches 83 percent of rated heat flux, but it barely exceeds
the steady state power-flow control curve. No fuel damage occurs.
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14.10.3.2 Continuous Rod Withdrawal During Reactor Startup

Control rod withdrawal errors are considered when the reactor is at power levels
below the power range. The most severe case occurs when the reactor is just
critical at room temperature and an out-of-sequence rod is continuously withdrawn.
The rod worth minimizer would normally prevent withdrawal of such a rod. ltis
assumed that the Intermediate Range Neutron Monitoring (IRM) channels are in the
worst conditions of allowed bypass. The scaling arrangement of the IRMs is such
that for unbypassed IRM channels a scram signal is generated before the detected
neutron flux has increased by more than a factor of ten. In addition a high neutron
flux scram is generated by the APRMs at 15 percent and at 120 percent of rated
power.

The analysis was performed for a 2.5 percent Ak control rod withdrawal at the rod
drive speed of 3 in./sec starting from an average moderator temperature of 82°F.

The results of these analyses indicate a maximum fuel temperature well below the
melting point of UO, and a maximum fuel clad temperature which is less than the
normal operating temperature of the clad. The possible failure of the fuel clad due
to strain was analyzed using the following conservative assumptions:

1. The total volume expansion of UO, is in the radial direction,
2. There is no thermal expansion of the fuel cladding, and
3. The fuel is assumed to be incompressible.

The results of these analyses indicate a maximum radial strain analogous to a
radial expansion of 0.6 mils, which is much less than the postulated cladding
damage limit of approximately 1 percent plastic strain, which corresponds to
approximately 3.3 mils radial expansion.

Thus, no fuel damage will occur due to a continuous rod withdrawal during reactor
startup.



QUESTION 6

Unit 2 was operating at 100% power when the MSIVs closed on high steam flow and all control rods
inserted.

The Unit 2 Control Room has been abandoned and the operators are carrying out the actions of Control
Room Abandonment, 2-A0OI-100-2, at Panel 2-25-32.

Which ONE of the following completes the statement?

If the TRANSFER SWITCH, 2-XS-1-14, is placed in EMERG with 2-HS-1-14C handswitch on panel
2-25-32 positioned as shown above, the A INBOARD MAIN STEAM LINE ISOLATION VALVE, 2-
FCV-1-14, will .

A.

B
C.
D

remain CLOSED since a PCIS isolation is present
OPEN, since ALL PCIS isolations are bypassed in emergency
OPEN, then reclose since high steam flow will immediately reoccur

remain CLOSED since the control room switch 2-HS-1-14 on Panel 9-3 is in the Close
position
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA#

295016 G2.1.32

Importance Rating 3.8

295016 Control Room Abandonment
Ability to explain and apply system precautions and limitations

Explanation: B CORRECT - As noted in the caution in 2-AOI-100-2, the control switch on 2-25-
32 must be in the desired position prior to placing the transfer switch in EMERG. Otherwise the
valve will go to the position the handswitch on the Backup Control Panel is positioned.

A Incorrect — Plausible if the candidate doesn’t know that the PCIS isolations are bypassed when
the switch is placed in EMERG.

C Incorrect —Plausible that the valve will OPEN but with the PCIS isolations bypassed, and no
flow through the outboard valve, the inboard valve will not see high steam flow and not
reclose.

D Incorrect —Plausible if the candidate doesn’t know that the function of the EMERG position is
to bypass the control room switch.

Technical Reference(s): 2-A0I-100-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




BFNM Control Room Abandonment 2-A01-100-2
Unit 2 Rev. 0056
Page 10 of 95

4.2 Unit 2 Subsequent Actions (continued)

CAUTION

Failurc to place control switch in desired position prior to transferring to emergency position
may result in inadvertent actuation of the component.

[8] CLOSE MSIVs using the following switch sequence at
Pancl 2-26-32:

P

[6.1] PLACE control switch in CLOSLC. ]
[6.2] PLACE transfer switch in EMERG. |
Conirol Required Transfer Required

MSIV LINE Switch Position Switch Position
‘ AINBOARD 2-H5-1-14C | CLOSE m| 2-X5-1-14 EMERG O
B INBOARD 2-HS-1-26C | CLOSE O 2-X5-1-26 EMERG a
C INBOARD 2-H45-1-37C | CLOSE O 2.X5-1-37 EMERG O
D INBOARD 2 H8 1 51C | CLDSE m] 2X8 1561 EMERG 8
A QUTDOARD | 2-15-1-15C | CLOSC O 2-X3-1-15 CMERG O
B OUTBOARD |2-H35-1-27C | CLOSE m 2-X8-1-2 EMERG )
C OUTBOARD |2-48-1-38C | CLOSE O 2-X5-1-38 EMERG ]
D OUTBOARD |2-HS8-1-52C | CLOSE O 2-X5-1-52 EMERG a
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QUESTION 7

Unit 1 is operating at 100% Reactor Power, when RBCCW Pump 1A trips resulting in the
following:

*  RBCCW Pump discharge header pressure is 48 psig
«  RBCCW PUMP DISCH HDR PRESS LOW, (1-9-4C, window 12), in alarm

Which ONE of the following system loads is isolated from RBCCW cooling?
A. Drywell Blowers

B. Drywell equipment drain sump heat exchanger

C. Reactor Recirculation Pump seal coolers

D. Reactor Building equipment drain sump heat exchanger

Answer: D
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295018 AA1.02

Importance Rating 3.3

Ability to operate and/or monitor the following concepts as they apply to PARTIAL OR
COMPLETE LOSS OF COMPONENT COOLING WATER:
AA1.02 System loads

Explanation: D CORRECT — Reactor Building Equipment Drain Sump Heat Exchanger is on the
Non-essential loop.

A Incorrect — Drywell blowers are a load on the essential loop of RBCCW. Plausible if candidate
does not know the loads on the RBCCW essential and non-essential loops.

B Incorrect — Drywell equipment drain sump heat exchanger is a load on the essential loop of
RBCCW. Plausible if candidate does not know the loads on the RBCCW essential and non-
essential loops.

C Incorrect — Reactor Recirculation Pump seal coolers are loads on the essential loop of RBCCW.
Plausible if candidate does not know the loads on the RBCCW essential and non-essential
loops.

Technical Reference(s): 1-AOI-70, OPL171.047

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis:
10 CFR Part 55 Content: 55.41 (4) Secondary coolant and auxiliary systems that affect the

facility.
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Loss of Reactor Building Closed 1-A0I-70-1

Unit 1 Cooling Water Rev. 0011
Page 4 of 13
1.0 PURPOSE
This instructicn provides symptoms, automatic actions, and operator actions for a
partial or complete loss of RBCCW System.
2.0 SYMPTOMS
A Annunciator in alarm:
1. RBCCW PUMP DISCH HDR PRESS LOW (1-XA-55-4C, Window 12)
2. RBCCW PUMP SUCT HDR TEMP HIGH (1-XA-55-4C, Window 5)
3 PNI 947 RHRSW TEMP ABNORMAI {1-XA-55-40 Window 7)
4. RBCCW 1-FCV-70-48 CLOSED (1-XA-55-4C, Window 19)
5. RECIRC PUMP 1A COOLING WATER FLOW LOW (1-XA-55-4A,
Window 34)
8. RECIRC PUMP 1B COOLING WATER FLOW LOW (1-XA-55-4B,
Window 34)
7. RWCU NON-REGENERATIVE HX DISCH TEMP HIGH (1-XA-55-4B,
Window 17)
8. RWCU RECIRC PUMP CLG WATER TEMP HIGH (1-XA-55-4B,
Window 9)
g. DRYWELL EQPT DR SUMP TEMP HIGH (1-XA-554C, Window 16)
10. DRYWELL TEMP HIGH (1-XA-556-3B, Window 16)
11. RBCCW SURGE TANK LEVEL LOW (1-XA-55-4C, Window 13)
12. DRYWELL PRESSURE ABNORMAL (1-XA-55-5B, Window 31)
3.0 AUTOMATIC ACTIONS

RBCCW SECTIONALIZING VLV, 1-FCV-70-48, closes automatically on RBCCW
Pump discharge header pressure at or below 57 psig.
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OPL171.047
Revision 12
Page 10 of 41

Proper system flow operation is assured by
monitoring the system DP (pump discharge
minus pump suction).

2. RBCCW Heat Loads

Essential loop loads

L 4

e

Drywell Blowers(10)

Reactor recirculation pump motor
coolers (2)

Reactor recirculation pump seal
coolers (2)

Drywell equipment drain sump heat
exchanger (1)

Non-essential loop loads

Reactor Building equipment drain
sump heat exchanger (1)

Reactor water cleanup pump seal water
coolers and bearing oil coolers (2)

RWGCU Non-regenerative heat
exchangers (2)

Fuel pool cooling heat exchangers (2)

Reactor recirculation pump discharge
sample cooler (1)

Domne Each Shift

Obj. VB2
Obj. V.D.2

Obj. VB3
Obj. V.D.3



QUESTION 8

All three Units are operating at 100% power.
The following conditions exist on the B Emergency Diesel Generator:

The Left Bank Compressor breaker has just tripped due to overload
The Left Bank Air Receiver pressure is 190 psig -

The Right Bank Compressor is running continuously

The Right Bank Air Receiver pressure is 157 psig and dropping slowly

Which ONE of the following completes the statements?
In accordance with Technical Specifications, the B Emergency Diesel Generator __ (1)_
___(2)___ Technical Specification(s) must be entered.

A. (1)is OPERABLE
(2) NO

B. (1) must be declared INOPERABLE IMMEDIATELY
(2) 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air, AND 3.8.1 AC Sources — Operating -

C. (1) must be declared INOPERABLE IMMEDIATELY
(2) ONLY Technical Specification 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

D. (1) must be declared INOPERABLE WITHIN ONE HOUR
(2) 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air, AND 3.8.1 AC Sources — Operating

Answer: A
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Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KIA# 295019 G2 2.39

Importance Rating 3.9

Knowledge of less than or equal to one hour Technical Specification action statements for systems
related to PARTIAL OR COMPLETE LOSS OF INSTRUMENT AIR

Explanation: A CORRECT - One starting air system with at least 165 psig in the receiver is
required to be operable for the diesel to be operable. With 165 psig in the receiver, one system is
operable.

B Incorrect — Plausible if the diesel air system is believed to be inop, the DG must be immediately
declared inoperable and the technical specification for an inoperable DG entered.

C Incorrect - Plausible if the candidate thinks that one should not “cascade” in tech specs after
declaring the air system inop

D Incorrect -Plausible if the candidate believes that the operator has one hour to take action as in
TS 3.0.3.

Technical Reference(s): TS 3.8.3

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 (8) Components, capacity, and functions of emergency systems.




g Diesel Fuel Oil, Lube Qil, and Starting Air

383
3.8 ELECTRICAL POWER SYSTEMS
3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air
LCO 383 The stored diesel fuel oil, lube oil, and starting air subsystem shall

be within limits for each required diesel generator (DG).

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each DG.

Diesel Fuel Oil, Lube Oil, and Starting Air

3.6.3
% ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
D. One or more DGe with the | D1 Declare associated DG Immediately
‘ required starting air inoperable.
receiver unit pressire
< 185 nsig
E. Required Action and E.1  Declare associated DG Immediately
associated Completion inoperable.
Time not met.
OR

One or more DGs with
diesel fuel oil, lube oil, or
slaling air subsyslem
inoperable for reasons
cther than Condition A, B,
CorD.
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Diesel Fuel Oil, Lube Oil, and Starting Air
B383

R

e

.1 {continued)

of particulates does not mean failure of the fuel oil to burn
properly in the diesel engine, since particulate concentration is
unbikely to change signincantly between Survelllance
Frequency intervals, and since proper engine performance has
been recently demonstrated (within 31 days), it is prudent to
allow a brief period prior to declaring the associated DG
inoperable. The 7 day Completion Time allows for further
cvaluation, re-sampling, and re-analysis of the DG fucl oil.

D1

Only one of the two radundant air starting systems is required
to support associated DG operability. With the starting air -
receiver pressure < 165 psig in the required starting air system,
sufficient capacity to start the associated DG may not exist.

The associated DG may be incapable of performing its intended
function and must be immediately declared inoperable. This -
declaration also requires entry into applicable Conditions and
Required Actions for an inoperable DG, LCC 3.8.1, "AC
Sources - Operating.”




QUESTION 9

Unit 2 is shutdown for refueling and is currently in Mode 4.

RHR Pump 2A is in shutdown cooling
Reactor Recirculation Pump 2A is in service
RPV Level is +60 inches

RPV Water Temperature is 125° F

A loss of shutdown cooling occurs and shutdown cooling CANNOT be restored.

Which ONE of the following is required by 2-A0I-74-1, LOSS OF SHUTDOWN COOLING and the
reason for the action?

A. Raise RPV to +80 inches and maintain level +70 to +90 inches to promote vessel circulation.
B Raise RPV to +80 inches and maintain level +70 to +90 inches to remove decay heat.

C. Verify the Recirculation Pump is still in service to promote vessel circulation.

D Verify the Recirculation Pump is still in service to remove decay heat.

Answer: C
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Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KIA# 295021 AA2.07

Importance Rating 29

Ability to determine and /or interpret the following as they apply to LOSS OF SHUTDOWN
COOLING:

AA2.07 Reactor recirculation flow

Explanation: C CORRECT —This is directed by step 4.2 [19]; If no RHR pumps can be placed in
service, THEN VERIFY a Recirculation Pump in Service.

A Incorrect. Plausible because this is directed by step [16]; IF forced circulation has been lost
AND vessel cavity is less than 80 inches.

B Incorrect — Plausible because this is directed by step [16]; IF forced circulation has been lost
AND vessel cavity is less than 80 inches. However, this is to promote circulation and does not

remove decay heat.

D Incorrect — Plausible because this is the right action but for the wrong reason.

Technical Reference(s): 2-A0I1-74-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency operating

procedures for the facility.
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BEFN Loss of Shutdown Coeoling 2-A01-74-1
Unit 2 Rav. 0037
Page 14 of 29
4.2 Subsequent Actions {continued)
CAUTION

g

Mccurate coolant temperatures will MOT be available if all forced circulation is lost.

[18]

mm=ricy IF forced circulation has been lost AND vessel cavity Is
lees than 80 inches, THEN (Otherwise N/A)

PERFORM the following:

- [16.1] RAISE RFV water level to 80 inches as indicated on RX
WTR I FVFL FLOOD-LP, 2-1 1-3-55

[16.2] MAINTAIN RPY waler level belween +70 inches Lo
+00 inches as indicated on RXWTR

LCVEL TLOOD-UP, 2-L1-3-55.

[18.3] INCREASE frequency of monitoring reactor coolant

[

[1€]

(19

[2q]

temperature and pressure, using multiple indications.

IF the affected loop of RHR cannot be placed back in
Shutdown Cooling, THEN {(Otherwise N/A)

PLACE the altemate loop of RHR in Shutdown Cooling.
REFER TO 2-Ol-74.

IF no Unit 2 RHR loop can be placed in Shutdown Cooling,
THEN {Otherwise NIA)

OBTAIN Shilt Munager approval and PLACE Unil 1 RHR loop
in service, CROSS-TIED with Unit 2, for Shutdown Cooling.
REFER TO 2-0Ol-74.

IF no RHR locops can be placed in service, THEN (Otherwise
N/A)

VERIFY a Recirculation Pump in service.
REFER TO 2-0I1-68.

IF the Reactor is in a Cold Shutdown Condition {Mode 4 or
Mode 5) AND the reactor vessel head studs are tensioned or
head tensioning is in progress, THEN (Otherwise NIA)

PERFORN 2-5K-34 457, KPV lemperature Moritonng with
Head Tensioned.




QUESTION 10

As part of Unit 2 refueling, a Subcriticality Check is in progress in accordance with 0-GOI-100-
3C, Fuel Movement Operations During Refueling, Attachment 7.

e 8 Shorting Links are attached to the Unit 2 Rx Mode Switch

As the analytically determined strongest control rod is being withdrawn, control rod withdrawal
is STOPPED at position 40 and the following is observed:

o All 4 SRM Period Meters indicate POSITIVE, CONSTANT period
e Indicated count rate on all 4 SRM’s is RISING

Which ONE of the following will mitigate this transient?
A. IRM High Rod Block

B. IRM High-High Scram -

C. SRM High Rod Block
D

SRM High-High Scram

Answer: D
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Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference K/A# 295023 AK3.04

importance Rating 3.0

Knowledge of the reasons for the following responses as they apply to REFUELING
ACCIDENTS:
AK3.04 Non-coincident scram function

Explanation: D CORRECT — This subcriticality test of the strongest worth control rod is performed in
Non-coincident mode to demonstrate effective Shutdown Margin. Once demonstrated, the SRM are placed
back in Coincident. Removing the SRM RPS shorting links in ‘Attachment 2 will place them in Non-
coincident scram mode. The shorting links will be placed on the MODE switch for visibility per attachment
2. The conditions in the stem indicate criticality and the SRM scram will be the first protective action to
mitigate the transient and correct the inadvertent criticality.

A- Incorrect —The IRM rod block is plausible because an IRM rod block will be received and it will prevent
the withdrawn rod from being further withdrawn. It will not correct the inadvertent criticality.

B Incorrect — Plausible because an IRM scram would occur if the SRM scram function was disabled,
shorting links INSTALLED.

C- Incorrect — The SRM rod block is plausible because an SRM rod block will be received and it will
prevent the withdrawn rod from being further withdrawn. It will not correct the inadvertent criticality.

Technical Reference(s): OPL171.028, 0-GOI-100-3C Attachments 2 and 7

Proposed references t0 be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis:
10 CFR Part 55 Content: 5541 (6) Design, components, and functions of reactivity control

mechanisms and instrumentation.
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OPL171.028, Reactor Protection System, Revision 19

Lesson Plan Content

Outline of Instruction

3)

4)

During certain plant evolutions (normally associated with
refueling) these shorting links can be removed to place
the SRMs in the coincidence (one out of two taken twice)
SCRAM mode or the non-coincidence (only one detector
must trip) SCRAM mode. The non-coincidence mode is
established during fuel movement inside the core.

Since SRMs are quadrant specific, an excessive rapid
rise in neutron counts caused by fuel movement in a
localized area would not be detected by more than one
SRM. To ensure protection from this type of event, the
RPS system is placed into a configuration such that a
single SRM reaching its trip set point would SCRAM the
reactor.

a) There are 8 shorting links total, colored green,
yellow, red, and blue. These links are installed in the
9-15 and 9-17 panels in the auxiliary instrument
room.

b) Ifall of the green, yellow and red links are removed
the SRMs will SCRAM the reactor if either Aor C
and B or D detectors reach the Hi-Hi trip point.

Instructor Notes and
Methods

Objective 12i, 13a

Fundamentals:
Discuss how loosely
coupled the core is at
low neutron flux
levels.

A local criticality event
resulting from a fuel
movement error is a
significant concern.
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BFN Fuel Movement Operations During | 0-GOI-100-3C
Unit 0 Refueling Rev. 0071
Page 97 of 130

Attachment 2
(Page 1 of 2)

SRM RPS Shorting Links

CAUTION

During installation and removal of the RPS shorting links, the possibility exists for a
momentary circuit interruption resulting in a reactor half scram.

1)
2)

3)

5)
6)

7)

NOTES
Shorting links may be installed or removed in 1-, 2-, or 3-GOI-100-3A, -3B, or -3C.

When fuel is not in the vessel, RPS neutron monitoring shorting links may be
reinstalled to prevent erroneous neutron monitoring related spikes or faults from
causing ESF actuations.

Removing both green (SRM A, SRM B) AND both yellow (SRM C, SRM D) links along
with both red links (6 total links) will allow the SRM Hi-Hi (2 x 10° cps) scram to
operate in one-out-of-two, taken-twice logic (coincident logic). :

Removing both green (SRM A, SRM B) AND both yellow (SRM C, SRM D) links along
with both red AND blue links (8 total links) will allow the Neutron Monitoring System
(SRM, IRM, and APRM) scrams to operate in non-coincident logic.

If the blue shorting links (two total links) are removed, the Voters and IRMs are placed
in non-coincident trip logic where any one channel, if tripped, will produce a full
Reactor scram.

Links not removed or installed are N/A.

After removal of any shorting links, links will be placed on reactor mode switch for
visibility.

The preferred method of installing or removing shorting links, to minimize ESF risks,
are as follows:

e Removing: FIRST - Greens/Yellows, SECOND - Reds/Blues

e Installing: FIRST - Reds/Blues, SECOND - Yellows/Greens
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BFN Fuel Movement Operations During | 0-GOI-100-3C
Unit 0 Refueling Rev. 0071
Page 108 of 130

Attachment 7
(Page 1 of 2)

Suheriticality Check

Date

NOTE
If this Attachment is being performed in conjunction with Section 5.5, Steps 1.0[1]

Step 1.0[3].

and 1.0[2] may be N/A'd. The analytically determined strongest rod should he recorded in

1.0 PERFORMING SUBCRITICALITY CHECK

1 OBTAIN Reactor Engineering Supervisor concurrence of the
necessity for performing a subcriticality check.

2] OBTAIN Plant Manager permission prior to performing a
subcriticality check.

[31 CHQOSE a canfrol rod that is surrounded by fuel and in the
vicinity of the cell to be loaded.

(Cell to be loaded should be marked N/A if all fuel is loaded).

Control Rod

XX YY

Celltobe Logded — — —
XX YY

[4] VERIFY that the bundles located in a 3 X 3 control cell array
containing the control rod to be withdrawn are loaded properly.
The 3 X 3 array shall be centered on the specified control rod
unlese the control rod is located near the periphery of the
fueled reglon. (This step Is considered completed If core
verification has been performed.)

- 5] REQUEST the Unit Supervisor place the neutron monitoring
system in coincident mode, non-coincident mode, or VERIFY
the neutron monitoring system is in the coincident mode with
all four SRMs or FLCs operable, and VERIFY fuel loading
operations have halted and all parsonnel are off of the refuel
floor roof and out of iine of sight of the reactor core for the
duration of this subcriticality check.

RE
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QUESTION 11
Unit 1 was operating at 100% power.

Drywell temperature and pressure began to slowly rise. Operators entered 1-AOI-64-1, Drywell
Pressure and/or Temperature High, or Excessive Leakage Into Drywell.

When drywell pressure reached 2.0 psig, the operators inserted a manual scram.

After ONLY the immediate operator actions for the scram have been completed, the following
conditions exist:

Reactor water level is (-)10 inches with level slowly rising
Reactor pressure is steady at 960 psig

All control rods indicate green double dashes

Drywell pressure is 2.3 psig and slowly rising

Drywell temperature is 150°F and slowly rising

Which ONE of the following completes the statement?

Based on these conditions, the operating crew shall

A. continue in 1-AOI-64-1, no EOI entry conditions have been met
enter EOI-1, RPV Control, and exit 1-AOI-64-1

)

enter EOI-1, RPV Control, and EOI-2, Primary Containment Control, and continue in
1-AOI-64-1

B
C. enter EOI-1, RPV Control and continue in 1-AOI-64-1 -
D

Answer: C
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 205024 G2 4.8

importance Rating 3.8

Knowledge of how abnormal operating procedures are used in conjunction with EOPs for HIGH
DRYWELL PRESSURE
G2.4.8

Explanation: C CORRECT — EOP-1 is entered on RPV low level. Scram response has activated,
based on the lowest level during the transient was -25 inches. There is no entry condition for EOI-
2, so the AOI is the only procedure currently in use for controlling the drywell parameters.

A Incorrect —. Plausible because the candidate may not recognize that EOI-1 should be entered on
low RPV level below +2 inches.

B Incorrect — Plausible because Drywell pressure is high, however it is not high enough to enter
EOI-2 and there is no direction or reason to exit the AOI (as it is attempting to control the
drywell pressure issue).

D Incorrect — Plausible if the candidate confuses the high drywell pressure entry condition. There
is no EOI-2 entry condition currently.

Technical Reference(s): EOIPM Section 8 pg. 48

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis: X

10 CFR Part 55 Content: 55.41  (10) Administrative, normal, abnormal, and emergency
operating procedures for the facility
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EOI PROGRAM MANUAL

SECTION 0-VIIL-A

USER’S GUIDE FOR EMERGENCY OPERATING INSTRUCTIONS

EOI Flowchart Use With Other Plant Procedhres

The EOI= are entered, based upon specific conditions symptomatic of emergencies, or
conditions that could degrade into emergencies. Therefore the operator actions, provided
within the EOTs, allow the operafor to mitigate the consequences of a broad range of
accidents and nultiple equipment failures.

Other procedures, such as AOIs, ARPs. EPIPs, ete., have event specific entry conditions

and may be used to supplement EOIs. In some instances the EOIs will direct the
operafors to the unit operating procedures (Ols, GOIs, and AOIs) for completion of
specific tasks. Usnally, the EQIs direct the operators to specific EOI Appendices. The
Appendices are specific tazk related procedures written fo satisfy directives given within

the EOLs.

Actions that contradict any direction given by the EOIs, or reduce the effectiveness of
any directions given by the EOIs, WILL NOT be implemented for any reason.



P e

QUESTION 12

With Unit 3 Reactor operating at 100% power, a failure in the EHC System causes reactor
pressure to slowly rise.

Which ONE of the following places the below list of events in the proper sequence as pressure
rises?

1. Reactor scram on high pressure
2. Technical Specification Safety Limit exceeded '
3. First Group of Main Safety Relief Valves (MSRVs) opens
4. Technical Specification LCO 3.4.10 limit exceeded
A. 2,4,1,3
B. 4,1,2,3
C. 4,1,3,2
D. 2,4,3,1

Answer: C
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295025 EA2.01

Importance Rating 4.3

Ability to determine and/or interpret the following concepts as they apply to HIGH REACTOR

PRESSURE
EA2.01 Reactor pressure

Explanation: C CORRECT — Event 4 occurs at 1058 psig, Event 1 at 1073 psig and Event 3 at
1135 psig, event 2 occurs at 1325 psig

A Incorrect — Plausible if the candidate confuses the Tech Spec Safety Limit 1325psig with the
TS 3.4.10 Reactor Steam Dome Pressure Limit of 1050psig.

B Incorrect — Plausible if the candidate confuses the Tech Spec Safety Limit 1325psig with the

SRYV lift setpoints.

D Incorrect — Plausible if the candidate believes that the SRVs open before the scram based on no
scram required for just an open SRV,

Technical Reference(s): TS 3.4.3, TS 3.3.1.1, TS 3.4.10, TS 2.1.2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None

Question Cognitive Level:

Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content:
primary system.

55.41 (3) Mechanical components and design features of the reactor
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Reactor Steam Dome Pressure

e,

3410
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.10 Reactor Steam Dome Pressure
LCO 3410 The reactor steam dome pressure shall be < 1050 psig.
APPLICABILITY: MODES 1.and 2.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Reactor steam dome A Restore reactor steam 15 minutes
pressure not within limit. dome pressure to within
limit.
B. Required Action and B.1 Be in MODE 3. 12 hours
associated Completion
Time not met.
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RPS Instrumentation

2.3.11
Tabie 3.3.1.1-1 (page 2 of 3)
Reactor Protection System Instrumantation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
FUMNCTION OTHER CHANNELS FROM SURVEILLANCE  ALLOWABLE
SPECIFIED PER TRIP REQUIRED RECGUIREMENTS VALUE
CONDITIONS SYSTEM ACTION D.1
2. Average Power Range
Koritors (continued)
d. fnop 1.2 afb} SR 3.2.1.1.18 NA,
2. 2-0ut-Of-4 Voter 1.2 z G SR 3.3.1.11 BNA
SR 3.3.1.1.14
SR 3.2.1.1.18
f OPRM Upscals 1 (b} 1 SR 3.3.1.1.1 A
SR 33147
SR 3.3.1.1.13
SR 3.3.1.1.16
SR 3.2.1.1.97
3. Reactor Vessel Steam Doms 1.2 2 G SR 3.2.1.1.1 Z 106D psig
Pressure - HighlS} SR 3.31.4.8
ressure - High SR 2.2.1.1.10
SR 3.3.1.1.14
4. Reactor Vesse! Water Lewvel - 1.2 2 G SR 33111 z 528 inches
Low, Levet 200} SR 3.3.1.18 sbove vessel
SR 3.3.1.1.13 ZEro
SR 3.3.1.1.14
5. Main Steam Isclation Valve - 1 2 F SR 3.3.1.1.8 z 10% closed
Closure SR 3.32.1.1.12
SR 3.3.1.1.14
§. Drpwell Prassure - High 1.2 2 G 3R 32148 % 2.5 psig
SR 3.31.1.13
SR 3.21.4.14
7. Secram Discharge Volume
Water Level - High
a Resistance Temperature 1.2 2 G SR 3.2.1.1.8 % &80 gations
Datector SR 321113
SR 3.3.1.1.14
sfal 2 H SR 3.3.1.4.8 £ 80 gallons
SR 3.3.1.1.13
SR 3.2.1.1.14
{continued)

{z) With any control rod withdrawn from 2 core cell containing one or more fust assembliss.
(b} Each APRM channe! provides inputs to both trip systems.

{d)  During instrument calibrations, if the As Found channsl setpoint is conservative with respset to the Allowable Value but outside its acceptable As
Found band as defined by its assotiated Surveliance Requirement procadure, then there shall be an initia! determination to ensure confidencs that
the channe! can perform as required before returmiing the channe! 10 senvice in accordance wih the Surveilance, If the As Found instrument
channef setpoint is not consenvative with respect to the Allowable Value, the chanael shall be declared moperable,

Pricr o retuming a channed $o servics, the instrurment channel setpoeint shall be calibrated to a vaiue that is within the acceptable As Left tolerance
of the setpoint; othenwise, the channel shafl be dediared inoperable.

‘The nominal Trip Setpeint shall be speciied on design output documentation which is incorporated by reference in the Updated Final Safety
Analysis Report. The methodology used to determnine the nominal Trip Setpoint, the predefined As Found Tolerance, and the As Left Tolerance
band, and a Bsting of the sefpoint design sutput documentation shall be specified in Chagpter 7 of the Updated Final Safety Analysis Repont,

BFN-UNIT 3 3.3-8  Amendment No. 242243-244-249-221_7564

September 14, 2006



S/RVs

343
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.431 Verify the safety function lift settings of the In accordance

required 12 S/RVs are within £ 3% of the
setpoint as foliows:

Number of Setpoint
S/RVs (psia)
4 1135
4 1145
5 11565

Following testing, lift settings shall be within
+ 1%.

with the Inservice
Testing Program

T
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# T

Sls
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SlLs
2.1.1 Reactor Core SLs

2.1.1.1 With the reactor steam dome pressure < 785 psig or core flow
< 10% rated core flow:

THERMAL POWER shall be < 25% RTP.

2.1.1.2 With the reactor steam dome pressure = 785 psig and core flow
= 10% rated core flow:

MCPR shall be = 1.09 for two recirculation loop operation or = 1.11
for single loop operation.

2.1.1.3 Reactor vessel water level shall be greater than the top of active
irradiated fuel.

2.1.2 Reactor Coolant System Pressure SL

Reactor steam dome pressure shall be < 1325 psig. _
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QUESTION 13

Following a Unit 2 Main Steam Isolation closure from full power, BOTH loops of RHR are in
Suppression Pool Cooling mode with the following conditions:

Reactor power: -0%(all control rods fully inserted)

RPV Level (-)50 inches, slowly raising to normal band with both loops of Core Spray
RPV Pressure 50 psig

Drywell Pressure 1.8 psig and steady

Suppression Pool Level 11.4 feet and steady

Suppression Pool Temp 140°F and lowering

RHR A and C in Suppression-Pool-Cooling @ 11500 gpm,

RHRSW A flow @ 4500 gpm
RHRSW C flow @ 4000 gpm
RHR B and D in Suppression-Pool-Cooling @ 13200 gpm,
RHRSW B flow @ 4400 gpm
RHRSW D flow @ 4400 gpm
[REFERENCE PROVIDED]
Lokl 2
Based on these conditions, which ONE of the following describes the required operator action and the
reason?
A. Balance Loop I RHRSW flows to-meet-2-0OI-23-operating-limits
B. Reduce Loop I RHR pumps flows te-aveid-cavitation-due-to-insufficient NPSH
C. Reduce Loop II RHR system flow because it has exceeded 2-EOI APPENDIX-17A operating
limits
D. Raise Suppression Pool level to prevent RHR Pumps from air entrainment due to vortex limit

concerns

Answer: C
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA#

295026 EA1.01

Importance Rating 4.1

Ability to operate and/or monitor the following as they apply to SUPPRESSION POOL HIGH
WATER TEMPERATURE

EA1.01 Suppression pool cooling

Explanation: C CORRECT - Loop flow should be at or below 13000 gpm for two pump
operation.

A- Incorrect — There are limits on RHRSW operation (1350 to 4500 GPM) but there is no
requirement to balance flows.

B- Incorrect — Based on NPSH curves, there is sufficient NPSH, and the pump indications do not

support cavitation. The suppression pool temperature is elevated but not enough to cause a loss
of NPSH.

D- Incorrect — Plausible because 11.4 feet in the suppression pool is low, but not low enough for
vortex concerns yet. The vortex limit is 10 feet.

Technical Reference(s): 2-EOI-Appendix 17A, EOI Curve 2 NPSH Limits

Proposed references to be provided to applicants during examination: EOI Curve 2 NPSH Limits

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: River Bend 2010 #13
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual
features
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2-FOI APPENIIX-17A

Rev. 12
Page 1 of 6

2-EO| APPENDIX-17A

LOCATION. Unit 2 Conlrol Room

ATTACHMENTS: 1. NPSH Monitoring

(V)

NOTE: Placing a BYPASS SEL switch in BYPASS in step 1 below prevents
automatic opening of the affected RHR loop’s outboard injection
valva. This makes LPCI mode of that RHR loop inoperable.

1. IFo Adeqguate cure cooling is assured,
OR
Directed to ccol the Suppression Fool irrespective of
adequate core cooling,
THFN BYPASS | PClinjection valve apen interlock AS NFCFSSARY-

e PLACE 2115-74-185A, LPCI SYS 1 OUTDD INJ VLV BYPASS

SEL in BYPASS.
e PLACE 2-HS5-74-185B, LFCI 5YS Il QUTBD INJ VLV
BYPASS SEL in BYPASS.

2. PLACE RHR SYSTEM kIl in Suppression Pool Cocling as follows:
a. VERIFY zt lzast one RHR3W pump supplying each EECW header.

b.  VERIFY RHRSY pump supplying desired RHR Heat Exchanger(s).

¢. THROTTLE the following in-service RHRSW outlet valves to obtain
between 1350 and 4500 gpm RHRSW flow:

» 2-FCV-23-34, RHR HX 2A RHRSW QUTLET VLY
» 2-FCV-23-46, RHR HX 2B RHRSW QUTLET VLV
s 2-FCV-23-40, RHR HX 2C RHRSW QUTLET VYLV
» 2-FCV-23-52, RHR HX 2D RHRSW OQUTLET VLV.

d k.. Directed by SRO,
THEN. ... PLACE 2-X5-T4-122(130), RIIR SYS () LPPCI 2/3 CORLC
HEIGHT OVRD in MANUAL OVERIDE

AR R




e

BEN RHR SYSTEM OPERATION 1-E0l APPEND';‘: 7’;
UNIT 1 SUPPRESSION POOL COOLING V.

Page Jofb
2. (Continued)

CAUTION

RHR System flows below 7,000 gpm or above 10,000 gpm for one-pump operation may
resuit in excessive vibration and equipment damage.

THROTTLE OPEN 1-FCV-74-59(73), RHR SYS [{Il) SUPPR
POOL CLG/TEST VLV. to maintain EITHER of the following as
indicated on 1-FI-74-50(64), RHR SYS [(Il) FLOW:

. Between 7,000 and 10,000 gpm for one-pump operation.
OR

- . At or below 13,000 gpm for two-pump operation.
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Z-EULAPFENUIA- T A
Rev. 12

Page 5 of
ATTACHMENT 1

NPSH MONITORING

Adequate NPSH is assured by maintaining pump flow rates below the curve for the
applicable Suppression Chamber pressure. For Suppression Chamber pressures
hetween the valies nn the curves extrapolation must be used

SUPPR PL TEMP (" F)

CURVE 2
RHR NP2H LIMITS

245 T
75 12 PEIG *SA;FE “—\_.\
25 10 PSIG *SATE m—

4 —J_\-..\
215 <
05 1 5 PSIG *S5AFE m——

E \‘
195 : \\
185 1 PSIG *3AFE ——
15
165 \
185 \
145 + ol + et + + 4 et

o006 25480 4500 6al0 8500 10600 12000

RHR PUMP FLOW (GPM)

* SUPPR CHMBR PRESS

Cither indications of inadequate NPSH are:

-

Suppression pool level below 10.0 # -

Syslem flowrate decreusing with constant valve position

Sysiem Hlowrate or discharge pressure less than expected for present
system conditions
Pump discharge pressure Inwer than expected or fluctuating excessively
Pump motor amps lower than expected or fluctuating excessively

Pump sucton pressure low {local indication)

LAST PAGE




CAUTIONS

CAUTION #2

OPERATION OF RHR OR CS WITH SUCTION FROM THE SUPPR PL
MAY RESULT IN EQUIPMENT DAMAGE IF:

* PUMP FLOW IS ABOVE THE NPSH LIMIT (CURVE 1 OR 2)
OR

* SUPPRPLLVL IS BELOW THE VORTEX LIMIT (10 FT).

CAUTION #4

REDUCING PC PRESS WILL REDUCE THE AVAILABLE NPSH FOR
PUMPS TAKING SUCTION FROM THE SUPPR PL
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River Bend 2010 #13

QUESTION 13 Rev 0

Examination Outline Cross-Reference; Level RO®E S8SROO
Tier# 1 Group # 1
KIA# 295026 EA1.01  IR4.1

Ability to aperate and/or monitor suppression pool cocling as it applles to suppression pool high water temperature,

Proposed Question:

Following an ATWS, both ioops of Residual Heat Removal are in the Suppression Pool
Cooling mode with maximum flow through the heat exchangers.

¢ Reactor power <5%

e RPV Level -50 inches, slowly raising to normal band
s RPV Pressure 0 psig

+  Suppression Pool Level 19 feet 11 inches

o  Suppression Pool Temp 140°F

¢ RHR A in Sup Pool Cooling @ 5400 gpm, SWP flow @ 5500 gpm

« RHR B in Sup Pool Cooling @ 5600 gpm, SWP flow @ 5700 gpm

Both divisions of Standby Service Water are in service due to a loss of Normal Service
Water.

Based on these conditions, which of the following should be of concern to the operator?
A. RHR B system flow has exceeded limits.
B. SWP flow has exceeded limits.
C. RHR pumps may experience air entrainment due to vortex limit concerns.

D. RHR pumps may experience cavitation due to NP3H concerns,
Proposed Answer: A
Explanation:
A. Correct-RHR shell side flow limit is 5650 gpm.
B. SWP flow is less than 5800 gpm per loop limit.
C. Vortex limit concerns are at <10 feet SP Level
D. NPSH concerns begin at 160°F
Technical Reference(s): SOP-0031, EOP-0001
Proposed references to be provided to applicants during examination: NA

Learmning Objective: RLP-HLO-0511 Obj 6; RLP-STM-0204 Obj 8

Question Source:  Modified Bank RBS 2008 NRC Exam #12Question History: Last NRC Exam  NA
Cognitive Level: Memory or Fundamental Knowledge O Comprehension or Analysis EI3

10 CFR Part 55 Content: 56.41.b7




QUESTION 14

Unit 2 was operating at 100% power when a small steam leak caused the reactor to scram.
H

Currently, the following conditions exist:

RPV Pressure is 900 psig and steady

RPV Level is 25 inches and steady

Drywell Pressure is 10 psig and slowly rising

Suppression Chamber Pressure is 8.5 psig and slowly rising
Containment venting is in progress

Drywell Temperature is 165°F and slowly rising
Suppression Pool Level is-15 feet

Suppression Pool Temperature is 90°F

Which ONE of the following deseribes the NEXT action required by 2-EOI-2, PRIMARY
CONTAINMENT CONTROL and the reason for that action?

oS 0o ® »

Operate drywell sprays because the Drywell pressure is high -
Operate all available drywell coolers because the Drywell temperature is high
EMERGENCY DEPRESSURIZE thereactor because the Suppression Chamber pressure is high

EMERGENCY DEPRESSURIZE the reacter because the Suppression Pool Level is low -

Answer: B
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Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295028 EK3.04

Importance Rating 3.6

Knowledge of the reasons for the following responses as they apply to HIGH DRY WELL
TEMPERATURE

EK3.04 Increased drywell cooling

Explanation: B CORRECT — EOI-2 directs the use of all available DW cooling in step DW/T-3

A- Incorrect —Plausible because drywell pressure is high and spraying would lower temperature,
however, drywell sprays are only directed after the Suppression Chamber Pressure is greater
than 12 psig.

B- Incorrect — Emergency depressurization is only directed if drywell pressure is not within PSP
curve 6. ‘

D- Incorrect —Emergency depressurization is only directed if temperature cannot be maintained
below 280° F.

Technical Reference(s): 2-EOI-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency

operating procedures for the facility
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CAUTION

#1 FONSIENT TEMP BN AFFECT RPVWATER LVL SNDICATION
AND TREMD

MOMITOR AND CONTROL DWW TEMIP BELOW 180 F UBING

AVALABLE DW CODUNG
W1
CAN
NG L— DWW TEMP
SE MANTABED
ELO

160 &
DTS2

OPERATE ALL AVAILABLE DW COLING

W3

BEFORE

DW TEMP
RESESTO 200 +F

CONTINUE




SUPPRPLIVLET) I ' N

P

Cad
SUPPR CHMEBR
PRESS BE MANTANED
SWITHIEN THEE SAFE AREM
OF CURVE 6

PCIPAG

SRR

PoP1t

EMERGENCY RPV DEPRESSURIZATION 15 REQUIRED
ECRT, BOIP-4 120121 C5-1

(3951
DWTEWP
BEMMNNTAMED

EMERGENCY RPV DEPRESSURIZATION 15 REQUIRED
{EOR T, ROP-4; C12: 0121 C5-1)
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WHEN SUPPR CHMBR PRESS EXCEEDS 12 PSIG,

JHEN OCONTINUE N THIS PROCEDURE

SHUT DOWN RECIRC PUMPS AIND OW BLOWERS

& I

CAUTION

# 2 PUMP NPSH AND VORTEX ILIMITS

'

IMITLATE OW SPRAYS LISING ONLY PUMPS NOT REQUHRED
TO ASSURE ADEQOUATE CORE {LOOU NG 8Y CONTINUOUS
INJ (APPX 178)

PCP9 |




QUESTION 15
Unit 1 is shutdown due to a lowering suppression pool level.

e The Unit supervisor is directing operation in 1-EOI-1, RPV CONTROL, and 1-EOI-2,
PRIMARY CONTAINMENT CONTROL
RPYV level is being maintained (+)2 to (+ )51 inches with HPCI
Suppression Pool level is 13 feet and slowly lowering

Which ONE of the following completes the statement?

+-EOI-2-requires the operatorto__ (1)___ when Suppression Pool level CANNOT be
MAINTAINED greater than _ (2)_

A. (1) trip and lock out HPCI
(2) 12.75 feet

B. (1) trip and lock out HPCI
(2) 11.5 feet

C. (1) verify HPCI isolated
(2) 12.75 feet

D. (1) verify HPCI isolated
(2) 11.5 feet

Answer: A



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA#

295030 EK2.01

Importance Rating 3.8

Knowledge of the interrelations between LOW SUPPRESSION POOL WATER LEVEL and the
following
EK2.01 HPCI

Explanation; A CORRECT - Per 1-EOI-2, operators are directed by step SP/L-4 to secure HPCI
irrespective of adequate core cooling.

B Incorrect — First Part: Correct. Second Part: Incorrect. Plausible if the candidate confuses the
Suppression Pool level at which HPCI is secured (12.75 ft) with the level at which emergency
depressurization is required, (11.5 feet).

C Incorrect — First Part: Incorrect. Plausible if the candidate believes HPCI auto isolates on level
as it auto swaps on CST level. Second Part: Correct.

D Incorrect — First Part: Incorrect. Plausible if the candidate believes HPCI auto isolates on level
as it auto swaps on CST level. Second Part: Incorrect. Plausible if the candidate confuses the
Suppression Pool level at which HPCI is secured (12.75 ft) with the level at which emergency
depressurization is required, (11.5 feet).

Technical Reference(s): 1-EOI-2 SP/L

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (10) Administrative, normal, abnormal, and emergency operating
procedures for the facility
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WHILE EXECUTING STEPS SPAL-5 THROUGH SP/L-8:

IF

THEN

SUPPR PL LVL CANNOT 8E
MAINTAINED ABOVE 12.75 FT

SECURRE HPCIIRRESPECTIVE OF
ADEQUATE CORE COOLING

PRAINTAIN S /PPR PLLVL ABOVE 11.5FT (APPX 18)

EO1-1, RPVY CONTROL,
AT STEP RC-1 L

=/

EMERGINCY APV DEPRESSURLITATION IS REQUIRED
(EOL1, RC/P-4; C12; C121; C5-1)

sPne




QUESTION 16
A Loss of Coolant Accident has occurred on Unit 3.

Which ONE of the following completes the following statement?

The core is adequately cooled if the MIMINUM RPV Water level is at or above the ___ (1)___

and the Core Spray System is operating witha MINIMUM of __ (2)__ .

A (1) Two-thirds Core Height
(2) two loops injecting at 3125 gpm each

B. (1) the Top of Active Fuel
(2) two loops injecting at 3125 gpm each

C. (1) Two-thirds Core Height
(2) one loop injecting at 6250 gpm

D. (1) the Top of Active Fuel
(2) one loop injecting at 6250 gpm

Answer: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/A# 295031EK3.03

Importance Rating 41

Knowledge of the reasons for the following responses as they apply to REACTOR LOW WATER
LEVEL:

EK3.03 Spray Cooling

Explanation: C CORRECT - To ensure adequate core cooling and not enter the SAMGs RPV
level must be at least at or above two-thirds core height (-215 inches) and at least one Core Spray
subsystem must be injecting at the subsystem design flow of 6250 gpm.

A Incorrect — First Part: Correct. Second Part: Incorrect. The total of the 2 loops is 6250, but
neither subsystem is providing the minimum required flow.

B Incorrect — First Part: Incorrect. Second Part: Incorrect. The total of the 2 loops is 6250, but
neither subsystem is providing the minimum required flow.

D Incorrect — First Part: Incorrect. Second Part: Correct.

Technical Reference(s): 3-EO1-C1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Duane Arnold 2007 NRC #55

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 8) Components, capacity, and functions of emergency systems.




WHILE EXECUTING STEPS C1-26 THROUGH C1-34:

CANNOT BE
OPERATED WITH AT LEAST 6250GPM CONTINUE AT STEPC1-36

RPV WATER LVL CANNGF B8E
DETERMINED TOBE ABOVE-215 IN. ULl L IO U S

-
BFN CONTINGENCY #1 EOIPM SECTION 0-1I-G
Unit O ALTERNATE LEVEL CONTROL Rev. 0001
Page 6 of 6

1.0 CONTINGENCY #1 ALTERNATE LEVEL CONTROL (continued)

@ it either: o
3
o RPV water level cannot be restored and maintained above “M 1
(Minimum Steam Cooling RPV Water Level) and no core spray
subsystem flow can be restored and maintained equal to or greater than

**A 48" (design core'spray flow), or

o RPV water level cannot ée restored and maintained at or above
**A 49" (elevation of jet pump suction),

then:

(a) Maximizc injcction into the RPV with availablc
systems, injection subsystems, and alternate injection

subsystems.

(b) i RPV water level cannot be restored and maintained
dbove **A71* (Minimum Steam Cooling RPY Waler
Level), PRIMARY CONTAINMENT FLOODING IS
REQUIRED; enter the RPV and Primary Containment
Flooding Severe Accident Guideline.



QUESTION 17

A reactor scram occurred on Unit 2 and control rods failed to fully insert.
Initial power level after the scram was 23%.

Currently:

Standby Liquid Control System (SLC) is injecting into the reactor
Standby Liquid Control System (SLC)Storage Tank Level is 63%
RPV Pressure is 900 psig and steady

RPV Level is -90 inches

All APRMs are DOWNSCALE

IRMS are inserted and indicating on Ranges 4 and 5

SRMs are inserted and indicating UPSCALE

Which ONE of the following completes the statements?
At this time, the reactor (1) subcritical.

If RPV Water level is restored to +2 to +51 inches, the reactor will be 2)

A. (1)isNOT
(2) critical

B. (is
(2) critical

C. (Vis
(2) subcritical

D. (1) isNOT
(2) subcritical

Answer: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/A#

295037 EK1.03

Importance Rating 3.3

Knowledge of the operation implications of the following concepts as the apply to SCRAM
CONDITION PRESENT AND REACTOR POWER ABOVE APRM DOWNSCALE OR
UNKNOWN

EK .03 Boron effects on reactor power (SBLC)

Explanation: C CORRECT — Based on the Neutron monitoring indications, IRMs reading 4 to 5,
the reactor is currently shutdown and since Hot Shutdown boron weight 67% tank level has
been injected the reactor will remain subcritical when the level is restored.

A Incorrect — First Part: Incorrect. Plausible because the candidate may believe the reactor is still
critical based on SRM and IRM readings. Second Part: Incorrect. Plausible because the
candidate may believe it will return to criticality if reflooded.

B Incorrect — First Part: Correct. Second Part: Plausible because the candidate may believe it will
return to criticality if reflooded.

D Incorrect — First Part: Incorrect. Plausible because the candidate may believe the reactor is still
critical based on SRM and IRM readings. Second Part: Correct.

Technical Reference(s):EOI C-5, OPL171.202, bases

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 (1) Fundamentals of reactor theory, including fission process,
neutron multiplication, source effects, control rod effects, criticality indications, reactivity coefficients, and
poison effects.




From OPL171.202

a. If the SLC System is successfully injecting into the RPV,
then boron injection should continue as previously
directed. The operator continues at Step RC/Q-18. If
the SLC System is unable to inject into the RPV, then an
alternate method of boron injection must be
addressed. The operator continues at Step RC/Q-17.

2. Step RC/Q-17 Unit difference: Unit 2
. - . 1B CRD pump ,Unit
Step RC/Q-17 directs the operator to inject boron into the RPV uses !
PRC/Q P ) 3 uses 3B CRD Pump

using the alternate method specified in EOl Appendix 3B. EOl -
Appendix 3B provides step-by-step guidance for cross- and Unit 1 uses 1B CRD
connecting one Unit's SLC tank to another Unit's CRD pump pump.

suction for an independent injection path of Boron into the

RPV. Although the SLC System is highly reliable, a number of

shared components (i.e., storage tank, injection line, etc.) make Unit 1 uses Unit 2 SLC

SLC susceptible to a single failure. Tank.
Unit 2 uses Unit 1 SLC
Tank
Unit 3 uses Unit 2 SLC
Tank

3. Step RC/Q-18
This contingent action step requires the operator to wait until Obj.v.B.9

the stated condition is met before continuing in this section of
the procedure. This condition requires that the SLC System has
injected into the RPV at least all but 43% of SLC tank level,
which corresponds to Cold Shutdown Boron Weight of boron.
Cold Shutdown Boron Weight is defined to be the least weight
of soluble boron which, if injected into the RPV and mixed
uniformly, will maintain the reactor shutdown under all
conditions.

4. Step RC/Q-19

Step RC/Q-19 is an action step which directs the operator to
exit RC/Q Section of this procedure and enter AOI-100-1,
Reactor Scram. With reactor subcriticality assured, appropriate
instructions for maintaining shutdown conditions are provided
in AOI-100-1, Reactor Scram.



SLC HAS INJECTED INTO THE RPV TO A
TANK LVLOF 67%

CONTINUE

RESTORE AND MAINTAIN RPV WATER LVL BETWEEN
+2 IN. AND +51 IN. USING SYSTEMS LISTED IN STEP

€5-13 OR C5-15.

C5-18

WHEN SLC HAS INJECTED INTO THERPVTO A
TANK LVL OF 43%

THEN CONTINUE

RC/Q-18

EXIT RC/Q AND
ENTER AOI-100-1, REACTOR SCRAM

RC/AQ-19

AOK100-1,
REACTOR SCRAM




QUESTION 18

Unit 2 is performing a startup.
The following alarms/indications are received:

e STACK GAS RADIATION HIGH (2-9-3A, Window 13)
e OG POST-TREATMENT RADIATION HIGH, (2-9-4C, Window 33)

OG POST-TREATMENT CH A RAD MON RTMR, 2-RM-90-265A, is reading 6.5x10° cps
OG POST-TREATMENT CH B RAD MON RTMR, 2-RM-90-265B, is reading 6.3x10* cps

The Off Gas Treatment Select Switch, 2-XS-66-113, is in BYPASS.

Which ONE of the following identifies the AUTOMATIC actions (if any) of the Offgas system to
limit the offsite release rate?

A. Adsorber Bypass Valve, 2-FCV-66-113B will CLOSE.
Adsorber Inlet Valve, 2-FCV-66-113A will OPEN
Charcoal Adsorber Train 2 Inlet Valve, 2-FCV-66-118 will OPEN

B. Adsorber Bypass Valve, 2-FCV-66-113B will CLOSE
NO other valves will reposition

C. Adsorber Bypass Valve, 2-FCV-66-113B will CLOSE
Adsorber Inlet Valve, 2-FCV-66- ] 13A will OPEN
NO other valves will reposition.

D. NO valves will reposition

Correct Answer: D



Level: SRO

Tier # 3
Group # —
Examination Outline Cross-Reference K/A# 295038 EK2.02

Importance Rating 36

Knowledge of the interrelations between HIGH OFF_SITE RELEASE RATE and the following:
EK2.02 Offgas system

Explanation: D CORRECT: With the Off Gas Treatment Select Switch, 2-XS-66-113, is in BYPASS, No
valves will reposition.

A. Incorrect: 2-FCV-66-113B will NOT close. Plausible in that this sounds correct, however if the adsorber
trains were to go into service, 2-FCV-66-118 is the train 1 outlet valve.

B. Incorrect: Adsorber Bypass Valve, 2-FCV-66-113B closing and no other valves repositioning would
shutoff offgas flow altogether.

C. Incorrect: This would be correct with the Offgas Selector switch in Auto.

Technical Reference(s): OPL171.030, 2-ARP9-4C

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: BFN 1102 #18

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




OPL171.030 Offgas Lesson Plan

4. Off-Gas Radiation High

a.

Two radiation elements in off-gas sample
system

Four alarms

(1)

()
(3)
(4)

Post Treatment Off-gas Radiation Hi-
Hi-Hi

Post Treatment Off-gas Radiation Hi-Hi
Post Treatment Off-gas Radiation Hi

Post Treatment Off-gas Radiation
Downscale

Closes off-gas isolation valve (28)

(1)
2

(3)

Both channels Hi Hi Hi or

One Channel Hi Hi Hi and the other
channel downscale/inop or

Both channels downscale/inop

Any Channel Hi

DCN 817071A

.171.030
ision 18
e 44 of 74

INSTRUCTOR NOTES

HS 66-113 is kept in
TREAT to keep the

Initiates charcoal adsorbers by opening adsorbers in service

adsorber inlet valves (113A) (117) and
closing adsorber bypass valve (113B),

provided HS 66-113 is in AUTO.

Condenser Vacuum Low (< 25" Hg Vacuum)

when the unit is at
power. Major
system flow changes
would cause a
radiation spike



BFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0031
Page 42 of 44
Sensor/Trip Point:
OGR?%?;TTSLMT 2-RM-90-265A 3.1 x 10° cps
N QM- 5
HIGH-HIGH 2-RM-90-266A 3.1x10° cps
2-RA-90-265B
34

(Page 1 of 2)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Operator
Action:

2-RE-90-265 Panel 2-25-94 Off-Gas Building
2-RE-90-266 Elevation 538.5

A.
B.
C.
D.

Off-Gas flow change.

Adsorber lineup change.

Resin trap failure (RWCU or Condensate demins).
Fuel damage.

None

nm o Op

®

VERIFY MONITOR high activity on the following:

o OFFGAS RADIATION recorder, 2-RR-90-266 on Panel 2-9-2.

s OG POST-TREATMENT CHAN A RAD MON RTMR radiation
monitor, 2-RM-90-266A on Panel 2-9-10.

o OG POST-TREATMENT CHAN B RAD MON RTMR radiation
monitor, 2-RM-90-265A on Panel 2-9-10.

VERIFY Charcoal Adsorbers in service.

NOTIFY Unit 1 and 3 operators of conditions and that verification of
proper operation of Unit 1 and 3 Off-Gas system is required.
CHECK STACK GAS/CONT RM RADIATION RECORDER,
0-RR-90-147 on Panel 1-9-2.

NOTIFY Radiation Protection.

REQUEST Chemistry perform radiochemical analysis to determine
source.

REFER TO 0-Sl-4.8.b.1.a.1 and 0-SR-3.4.6.1-a for Technical
Specification compliance and to determine if power level reduction is
required.

IF directed by Shift Manager or Unit Supervisor/SRO, THEN
REDUCE reactor power to maintain off-gas radiation within ODCM
limits.

0O 0D O O O O 00O



BFN Panel 9-3 2-ARP-9-3A
Unit 2 2-XA-55-3A Rev. 0044
Page 21 of 50
STACK GAS Sensor/Trip Point:
RADIATION Hi
HIGH RM-90-147B 11,948 CPS
RM-90-148B 11,948 CPS
-RA-90-14 '
2-RA-90-1478 0-RM-80-306 As listed in 2-A0I-90-2
13
(Page 10of 1)
Sensor RE-90-147 and El 599'6", Pnl 25-39 RE-90-148 inside stack
Location:
Probable A. Source check.
Cause: B. Resin trap failure (RWCU or Cond Demin).
C. Possible fuel element failure.
D. Sensor malfunction.
Automatic None
Action:
Operator A. CHECK alarm condition on following:
Action: 1. WIDE RANGE GASEOQUS EFFLUENT RADIATION MONITOR,
0-RM-90-306 on Panel 2-9-10.
2. STACK GAS/CONT RM RADIATION, 0-RR-90-147 on
Panel 1-9-2.
B. IF alarm is from 0-RM-90-308, THEN REFER TO 2-A0I-90-2.
C. CHECK following radiation recorder on Panel 2-8-2 and associated
radiation monitors on Panel 2-9-10:
1. OFFGAS RADIATION, 2-RR-80-266.
D. VERIFY dilution fan running and damper open by checking red light
illuminated above STACK DILUTION FAN 2A (2B), 2-HS-66-29A
(31A) on Panel 2-9-8,
E. VERIFY Charcoal Adsorbers in service.
F. NOTIFY RAD PRO, Unit 1, Unit 3 and Unit Supervisor/SRO
G. REQUEST Chemistry perform radiochemical analysis to determine

References:  2-47E620-3

source.

0-47E610-90-4 & 20

GE-2-729E814RF-5 0-SIMI-90B

on



BFN 1102 NRC Exam #18

18.

ILT 1102 Written Exam

295038 EK2.10

Unit 2 is in Start Up. Off Gas Treatment Select Switch, 2-XS-66-113. is in BYPASS. The
following alarms/indications are received:

¢ OG POST-TREATMENT RADIATION HIGH, (2-9-4C, Window 33)
o Offgas Post-Treatment Radiation is 6.5x10* cps

Which ONE of the following identifies the impact of this condition on the Offgas System?
A. NO valves will reposition
B. Adsorber Bypass Valve, 2-FCV-66-113B will close. NO other valves will reposition.

C. Adsorber Bypass Valve, 2-FCV-66-113B will close AND Adsorber Inlet Valve, 2-FCV-66-
113A will open. NO other valves will reposition.

D. Adsorber Bypass Valve, 2-FCV-66-113B will close. Adsorber Inlet Valve, 2-FCV-66-
113A AND Charcoal Adsorber Train 2 Inlet Valve, 2-FCV-66-118 will open.
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QUESTION 19
The following conditions exist on Unit 1 due to a Main Bank Transformer 1A fault:

e Reactor Scram has occurred with ALL Control Rods inserted
e Reactor water level is (-)130 inches and stable
e Complete loss of Offsite power

Subsequently, an AUTOMATIC sprinkler actuation signal is received.

Which ONE of the following describes the status of the Electric Driven Fire Water Pumps?

A. ALL Electric Driven Fire Pumps are operating

B. ALL Electric Driven Fire Pumps are locked out for AUTOMATIC start-

C. ONLY the “SELECTED?” Electric Driven Fire Pump is operating

D. NONE of the Electric Driven Fire Pumps are locked out for AUTOMATIC start
Answer: B



P

Level: RO SRO

Tier# 1
Group # 1
Examination Outline Cross-Reference KI/A# 600000 AK2.01

Importance Rating 26

Knowledge of the interrelations between PLANT FIRE ON SITE and the following:
AK2.01Sensors/detectors and valves

Explanation: B CORRECT - The initiation signal is present with the sprinkler actuation, but
prior to this , a CASA signal combined with the EDG’s supplying their 4Kv SD Boards,
generating a lockout of the auto start feature. A LOOP does establish this prerequisite. The pumps
are normally aligned in a cascading start sequence with the first starting on a sprinkler actuation.
The remaining will sequence on @< 120# for 15 seconds& <120# for 30 seconds. They may still
be manually started.

A Incorrect- Plausible if the candidate does not recognize the auto start lockout signal AND
thinks ALL of the pumps will start together vice sequencing on.

C Incorrect — Plausible if the candidate believes the lockout only affects the selected fire pump.

D Incorrect — Plausible if the candidate does not recognize the auto start lockout signal.

Technical Reference(s): OPL171.049, 0-OI-26

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
" Modified Bank:
New
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (7) Design, components, and functions of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features




S,

BFN High Pressure Fire Protection System |0-01-26
Unit 0 Rev. 0095
Page 16 of 66

Date
5.0 STARTUP

5.1 Automatic Start of a Fire Pump
(11 One or more of the following initiation signals are present:

¢ Transformers. temperature equal to or greater than
225°F.

« Turbine Building protected areas; Oxygen, Acetylene and
Oil storage rooms; Hydrogen trailer ports: temperature
equal to or greater than 225°F (common) or temperature
rise of 12°F/min {uncommon).

o  Transformer differential, overcurrent or sudden pressure
relays actuated.

- +« Any spray, sprinkier or fog system manual or automatic
actuation.

e EST-3 fire detection outputs to 0-RLY-26-101A through
fire panel 0-LPNL-925-0555 and 0-RLY-26-101B through
fire panel 0-LPNL-925-0556.




BFN High Pressure Fire Protection System |0-01-26

Unit 0

Rev. 0095
Page 17 of 66

Date

5.4 Automatic Start of a Fire Pump (continued)

NOTE

Automatic start of Fire Pumps A, B, and C is locked out on the following

(REFER to P&L 3.0T):
¢  Common Accident signal (CAS):

High Drywell Pressure (2.45 psig) in conjunction with Low Reactor Pressure
(450 psig) OR Low Low Low Reactor Water Level (-122in.).

AND

s Diesel Generators are supplying power to the U1/2 4160V Shutdown Boards

(DGVA).




i
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2)

3)

NOTES

15 seconds after the initiating signal, if system header pressure is less than 120 psig
the second selected Fire Pump starts.

30 seconds after the initiating signal if, system header pressure is less than 120 psig
the third selected Fire Pump starts.

45 seconds after the initiating signal if, system header pressure is less than 120 psig
the Diesel Driven Fire Pump starts.
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QUESTION 20

All units are operating at 100% RTP with lagging VARS
Current system voltage is 542KV
Current system frequency is 60.03 hz

Which ONE of the following completes the statements?

The operator is directed by 0-AOI-57-1E to lower O

This will cause the power factorto ___ (2)__

A. (1) speed
(2) rise (closer to 1.0)

B. (1) speed
(2) drop (further from 1.0)

C. (1) voltage
(2) rise (closer to 1.0)

D. (1) voltage
(2) drop (further from 1.0)

Answer: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA#

700000 AK1.01

Importance Rating 3.3

Knowledge of the operational implications of the following concepts as they apply to
GENERATOR VOLTAGE AND GRID DISTURBANCES:
AK1.01 Definition of terms: volts, watts, amps, VARSs, power factor

Explanation: C CORRECT - Voltage is high and frequency is within the normal range of
60 .05. With voltage high 0-AOI-57-1E directs the operator to lower voltage. With lagging
VARS, reducing voltage brings the Power Factor (MW/V A) closer to one (unity).

A Incorrect — First Part: Incorrect. Plausible if the candidate confuses MVARS and MW
adjustments: Speed would be adjusted for a frequency change. Second Part: Incorrect. Speed
adjustment would not affect the power factor. Plausible if the candidate does not understand
reactive load and the relationship to real load.

B Incorrect — First Part: Incorrect. Plausible if the candidate confuses MVARS and MW
adjustments: Speed would be adjusted for a frequency change. Second Part: Incorrect. Speed
adjustment would not affect the power factor. Plausible if the candidate does not understand
reactive load and the relationship to real load.

D Incorrect — Firs Part: Correct. Second Part: Incorrect. With lagging VARS, lowering voltage
will bring the power factor closer to unity (rising power factor).

Technical Reference(s): 0-AOI-57-1E

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Perry 2009 #30
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency

operating procedures for the facility.
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BFN Grid Instability 0-ADE-57-1E
Unit o Rev. 0009
Page 7 of 18
4.2 Subsequent Action (continued)

61 IF grid instability is characterized by systam voltage being
maintained nutside the nommal limits of 520 + 10 KV, THEN

PERFORM the following steps:

[6.1]

IF system voltage is greater than 540KV, THEN

[6.1.11 LOWER reactive power o syslem vollage returns

530KV, OR UNTIL Generator Reactive power
rcaches -150 MVAR.

i5172] CHECK 161KV Cap Banks are Out of Service and

[6.2]

[6.3]

[6.4]

[6.5]

EVALUATE conditions to determine appropriate
actions. REFER TO 0-GOI-300-4.

IF system voltage is lower than 510KV, THEN
PERFORM the following:

RAISE reactive power fo sysiem voltage returns to

510 KV CR UNTIL Generator Reactive Power reaches
+300 MVAR,

CHECK 161KV Cap Banks are In Service and
EVALUATE conditions to determine appropriate actions.
REFER TO 0-GOI-300-4.

EVALUATE as applicable, entry into Technical Specifications
381,382 387and 3.88.
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BFN Turbine-Generator System 2-01-47
Unit2 Rev. 01656
Page 246 of 253

Hiustration 7
{Page 1011)

Geanearator Kilovar Limitations {Capability Curve)

NOTES

1) A 300 MVAR maximum outgoing (lagging) imit applies to all three umits for both HUUKY
and 161KV ofisite power source gualiication (based on unit MYAR capability imits
provided by BFN and used in grid studies) c.cora004

2} When operated in automatic, the Generator Voltage Regulator has an electronic limit
{URAL} which limits incoming reactive, at full load, to approximately 150 MVAR. When
opcratcd in manual, there is an adminisirative limit of 150 MVAR.

3) Operation with MVARs above 150 MVARSs incoming is prohibited unless calibration or
testing is being performed. Under no circumstances should the capability curve be

exceeded.
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Perry NRC 2009 #30

NREC EXAM - 2009

QUESTION RO 20

The plant is operating at 100% power. The following conditions exist:

Unit Supervisor has enfered ONI-S11 HI'LOW VOLTAGE
Bus 1 voltage is 343 Kv

Main Generator outpuit 11290 Muwve

Main Generator power factor 15 0.98 lagging

Main Generator s carrying 200 Mvar

System: Control has asked Perry to raise Main Generator voltage to increase Bus 1 voltage to 345
Kv. Raising Main Generator voltage will cause (1) and _ (2)_ .

) )
A VAR:s to decrease power factor closer to unity
B. WVARs to decrease power factor further from unity
C. VARs to increase power factor closer to unity

D. VARs to increase power factor further from unity



QUESTION 21

During a transient, the operators closed the Main Steam Line Isolation Valves (MSIVs) just before water
reached the main steam lines.

According to 1-AOI-3-1, Loss of Reactor Feedwater or Reactor Water Level High/Low, which ONE of
the following COULD the operators experience after the main steam lines flood during this transient?

Due to two phase flow

A. the safety relief valves stick OPEN-

B the safety relief valves stick CLOSED

C. the feedwater turbine valves fail to operate
D

the HPCI turbine is damaged while operating

Answer: A



P
# 1

Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference KIA# 295008 AK1.02

Importance Rating 2.8

Knowledge of the operational implications of the following concepts as they apply to HIGH
REACTOR WATER LEVEL:
AK1.02 Component erosion/damage

Explanation: A CORRECT - listed in 1-AOI -3-1 as a potential problem that may occur under
these conditions.

B- Incorrect —Plausible because SRV problems are possible but a failure to OPEN is not.

C- Incorrect — Plausible because this listed in the procedure but not possible in this case since the
MSIVs were closed before water reached the MSL.

D- Incorrect —Plausible, however, HPCI should have tripped already at high level.

Technical Reference(s):1-AOI-3-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CER Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency operating
procedures for the facility.




BFN Loss Of Reactor Feedwater or Reactor | 1-AQI-3+1
Unit 1 Water Level High/Low Rev. 0001
Page 11 0of 16

4.2

Subsequent Actions (continued)

[13] [IFa RIPT has tripped and is NOT required to maintain level,
THEN

SECURE tripped RFPT. REFER TO 1-0l-3. ]

[14] IF a Condensate Pump or Condensate Booster Pump has
tripped, THEN

PLACE standby pump in service and SECURE tripped pump.
REFER TO 1-Ol-2.

TRIP Reactor Feedwater Pump(s), as necessary, and
SECURE tripped pump. REFER TO 1-01-3. O

[15] IF unit remains on-line, THEN

RETURN Reactor water level to normal operating level of 33"
(normal range). 0O

1)
2)
3)

4)

CAUTION

f'"W”““ .

unattended R

The added dead weight and potential seismic loads placed on the main steamline and
its supports should the main steamline be flooded.

The loads placed on the main steamhnes as a result of the potential for rapid collapse
of steam voids resulting in water hammer.

The potential for safety relief valves sticking open following discharge of water or
two-phase flow:

The polential noperability of the main slearmline isolation valves (M3IVs), main ibine
stop or bypass valves, feedwater turbine valves, or atmospheric dump valves from the
effects of water or two-phase flow.

[16] IF any of the following are inadvertently injecting into the
Reactor, AND are not required for level control, THEN

STOP injection by tripping pump, closihg discharge valves, or
with flow reduction, as appropriate:

A. HPCI and/or RCIC with reactor pressure > 450 psi ]

B. HPCI, RCIC, RHR, Core Spray, or feedwater/condensate
with reactor pressure = 450 psi O




QUESTION 22

Unit 3 is operating at 65% when a transient occurs which results in the following indications:
» Reactor Power is rising steadily
* RPV Water Level is 33 inches and stable -
* Generator Output is rising steadily

Which ONE of the following describes the cause of these indications?

A. The reactor has just experienced a Control Rod Drop accident, raising Reactor Power.

B. The EHC system is malfunctioning, raising Reactor Pressure.

C. A malfunction in the Feedwater Level Control System (FWLCS) is causing Feedwater
Flow, to lower.

D. One-er-bethof the Recirc controllers is (are) failing, raising Reactor Recirculation Flow.

Answer: D



FeN
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Examination Outline Cross-Reference

Level: RO SRO
Tier # 1

Group # 2

KIA# 295014 AA2.03
Importance Rating 40

Ability to determine and /or interpret the following as they apply to INADVERTENT

REACTIVITY ADDITION ,
AA2.03 Cause of reactivity addition |

Explanation: D CORRECT — A failure of reactor recirculation control resulting in a rising flow
till cause reactor power to increase, feedwater will respond accordingly and keep level steady.
EHC will maintain reactor pressure at the pressure setpoint and generator load will rise.

A Incorrect — Plausible because a rod drop causes a rise in reactor power, however, a rod drop
accident causes a short term increase not a steady rise in power. Also the power rise in the core
causes increased indicated RPV level as water is forced out of the core to the downcomer.

B Incorrect —Plausible because the EHC malfunction would raise power but would lower
generator output as it would pass less steam to the turbine.

C Incorrect —Plausible, a rise in relatively cold feedwater flow could affect reactor power
however, less cold feed water would cause reactor power and generator output to drop.

Technical Reference(s): 3-A0I-3-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New:
Question History: Previous NRC Duane Arnold 2007 #61
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541  (5) Facility operating characteristics during steady state and

transient conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity
changes, effects of load changes, and operating limitations and reasons for these operating characteristics.
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BFN Rod Drop Accident 3-A01-85-1
Unit 3 Rev, 0008
Page 4 of 8
1.0 PURPCSE
This abnormal operating instruction provides symptoms, automatic actions and
aperator actions for a cantral rod drop aceident
2.0 SYMPTOMS
A. Reactor power rise.
B. LPRM HI status lights around dropping control rod in alarm on Full Core
Display.
C. Reactor high neutron flux scram with any of the following annunciators on

Panel 3-9-4 and 3-9-5 in alarm:

1.

h

G

~N o ;s

IRM CH A.C.E,G HI-HI/INOP (3-XA-55-5A, Window 33)

IRM CH B,D,F,H HI-HIINOP (3-XA-55-5A, Window 34)

APRM HIGH/INOP OR OPRM TRIP(3-XA-55-54, Window 25)
REACTOR CHANNEL A AUTO SCRAM (3-XA-55-5B, Window 1)
REACTOR CHANNEL B AUTO SCRAM (3-XA-55-5B, Window 2)
NEUTRON MONITORING SYS HALF SCRAM (3-XA-55-4A, Window 16)
CONTROL ROD WITHDRAWAL BLOCK (3-XA-55-5A, Window 7)




A,

BFN Loss Of Reactor Feedwater or Reactor | 3-A01-3-1
Unit 3 Water Level High/Low Rev. 0009
Page 4of 14
2.0 SYMPTOMS (continued)

F. Rising or lowering Reactor water level as indicated on:

1.
2.

® N @ ;s W

RX VESSEL LEVEL (normal range), 3-LR-3-53 (3-9-5)
LEVEL A, 3-L1-3-53 (3-9-5)

LEVEL B, 3-LI-3-60 (3-9-5)

LEVEL C, 3-L1-3-208 (3-9-5)

LEVEL D, 3-L1-3-253 (3-9-5)

3-11-3-208A (3-9-5)

3-L1-3-208B (2-9-3)

3-L1-3-208C (3-9-3)

3-L1-3-208D (3-9-5)

Annunciators in alarm on feedwater loss may include:

1
2.
3.

10.
1.

CNDS BSTR PUMP A SLICT PRFSS | OW (3-XA-5A-6A, Window 19)
CNDS BSTR PUMP B SUCT PRESS LOW (3-XA-55-6A, Window 20)
CNDS BSTR PUMP C SUCT PRESS LOW (3-XA-55-6A, Window 21)
CONDENSATE DEMIN ABNORMAL (3-XA-55-6B, Window 6)

RFPT TRIPPED (3-XA-55-8C, Window 29)

RFP DISCH FLOW LOW (3-XA-55-6C, Window 32)

RFPT A ABNORMAL (3-XA-55-6C, Window 1)

RFPT B ABNORMAL (3-XA-55-6C, Window 8)

RFPT C ABNORMAL (3-XA-55-6C, Window 15)

RFP A, B, OR C NPSH PRESS LOW (3-XA-55-6C, Window 19)

MOTOR TRIPOUT (3-XA-55-8C, Window 33)

Possible Reactor power reduction on reduced moderation for lowering reactor
water level and/or Feedwater flow.
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BFN Recirculation Loop A or B Speed 3-ACI-68-3
Unit2 Control Failure Rev. 0009
Page 3 of 8
1.0 PURPOSE
This instiuction provides the symploms, automalic actions, and operalor actions
for a Recirculation Loop A or B Speed Gontrol Failure.
2.0 SYMPTOMS
A, Annunciator Alarms
RECIRC FLOW SYSTEM TROUBLE ALARM annunciaticn {3-XA-55-4A,
window 23) in alarm.
B. Unexplained raising or lowering in Recirc Pump speed.
C. Inability v change Recire Purnp speed.
3.0 AUTCMATIC ACTIONS

T

e

None



Duane Arnold 2007 #61

RO KANumber | Statement © IR | Origin | Source Question
&1 : 295014 ©OAA203 ¢ 40 B : 1999 DAEC NRC Exam
LOK  10CFR55 41(b) | LOD(1-6) | Reference Documents

H 210  AOP 255.2 Rev 28

Ability to determine andior interpret the fal!awfﬁé asthey apply to INADVERTENT
. REACTIVITY ADDITION : Cause of reactivity addition

Plant conditions are as follows:
+ Reactor Power is 65% and stable.
RPY Water Level is 189 inches and stable.
+ Generator Output is 350 Mwe and stable.
Due to a transient, the following indications are observed:
Reactor Power is rising steadily.
RPV Water Level is 180 inches, lowering slowly.
* Generator Output is rising steadily.
Whichi ONE of the: following caused these indications?
a. The reactor has Just experienced a Control Rod Drop accident.
b.  The EHC system is malfunctioning, raising Reactor Pressure.

c One or both of the Feed Regulating Valves is failing, raising Feed Flow.

d.  One or both of the Recirc controllers is failing, raising Reactor Recirculation Flow.

Comect Answer: D One or both of the Recirc controllers is failing, raising Reactor
Recirculation Flow.

Plausible Distraciors:

A is plausible: would be true for a step increase in Reactor Power, associated core voiding
Causes an increase in RPV Waler Level.

B is plausible: would cause a lowering Generator Qutput.

C is plausible: would cause rising RPY Water Level.

Objective Link: None
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QUESTION 23
A hydraulic ATWS has occurred on Unit 2. The following conditions exist:

e Reactor power is 58%
e All control rods inserted at least one notch on the scram

Which ONE of the following completes the statement?

For these plant conditions, the Rod Worth Minimizer (1) imposing an INSERT BLOCK
_@__.

A. (Dis
(2) due to the control rods being out of sequence

B. (Dis
(2) until the RWM is reinitialized

C. (1)isNOT "
(2) at this time

D. (1)isNOT
(2) until reactor power drops to the LOW POWER ALARM POINT

Answer: C
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Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference KI/A# 295015 AK3.01

Importance Rating 34

Knowledge of the reasons for the following responses as they apply to INCOMPLETE SCRAM:
AK3.01 Bypassing rod insertion blocks

Explanation: C CORRECT — RWM does not begin to enforce the insert and withdraw limits

until power reaches the LPSP (24%). Rods can be inserted at this time but must be bypassed to
allow rod insertion once the LPSP is reached

A- Incorrect — Plausible if the candidate thinks that the RWM is enforcing at this time because the
rods are out of sequence.

B- Incorrect — Plausible if the candidate believes the RWM is enforcing at this time but can be

reset by initializing the RWM. Additionally the RWM will does produce a select error since
the rods are chosen out of sequence.

D- Incorrect — Plausible because the RWM starts enforcing below the Low Power Setpoint NOT
the Low Power Alarm Point.

Technical Reference(s): 2-O1-85, 2-EQI Appendix 1D

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (6) Design, components, and functions of reactivity control

mechanisms and instrumentation
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2-EOI APPENDIX-1D

ECI APPENIIX-LD

INSERT CONTROL RODE USING REACTOR MANUAL CONTROL
SYSTEM

LOZRETICN: Unit 2 Contrel Room, Dancl -5

ATTRCEMENTS
Tores Position Map

(/)

KCTE: This ECI Appendix may be executed concurrentlyv with
EQT Appendix 1B <r 1B at 3RC s discretion when time
and manpower permit.

1. VERIFY at lzast one CED pump in ssrvice.

NOTE: Xlosing 2-85-586, CHARGING WATER ISO0L, valve may
reduce ths e£ff sness of ECI AZppendix 12 or 1B.

i)

. IF .....Eeactor Scram or ARI CRNNCT bes rs=set,
THEK ... DISPATCH personunsel to close I-3BV-82-58¢,
CHARSING WATEER ZHUTSEFEF (REB NE, E1 565 fi3.
2. VERIFY REACTOR MODE SWITCH in SHUTDOWM,
4. BYPASS Bod Worth Minimizer,

>. REFER TO Attachmsnt 2 and INSERT control rods in the
area of highest power as follows:

&. SELEQCT control rod.

L. PLARCE LCRU NUOFCH OVESRELLE switceh in BEMERG BOS LN
rposition UMELL control rod is NUU moving inward.

<. EBEPEAYL Steps J.a and 5.1 for sach control rod to be

inssrted.

HCIE: & ladder may be reguired to perfsszm the following
step. REFER TO Tools and Bguipment, 2ttachment 1.
IF nscsasary, an altsrynats ladde» iz available at
the HCOU Modules, BAZT and West banksz. It iz storsd

by the CRDI Charging Sart.

oy

- WHEN ... NC furthsr control rod movemsnt iz possible or
desired,
THEN ... DISPATCH personansl to verify open 2Z-8SHV-25-38¢,
CHARGING WATER 3SHUTOFF (BB ME, El 5€5 £t}.

ENL OF TEXT




o

BFN Control Rod Drive System 2-01-85
Unit 2 Rev. 0131
Page 145 of 233

8.17 Manual Bypass of the Rod Worth Minimizer
1] VERIFY the following initial conditions are satisfied:

«  The Shift Manager/Reactor Engineer has directed Rod

Worth Minimizer to be bypassed. O
« A second licensed operator is available to verify control
rod position.
[2] REVIEW all Precautions and Limitations in Saction 3.1. ]

CAUTIONS

1) Step B.17[3] will make the Rod Worth Minimizer inoperable and Technical
Specifications Sections 3.1.6 and 32.3.2.1 will apply.

2)  aac NPG-5PP-10.4 requires approval of the Plant Manager or his designee prior to
any planned operation with the RWM bypassed unless bypassing of the RWM s
specifically allowed within approved procedures. psenps-gz-ro1]

q [3] PLACE RWM SWITCII PANLCL, 2-XS-85-9025, in BYPASS. o

11 CHECK Manual Bypase fight illuminated. im}

[E] CHECK all other indications on Rod Worth Minimizer
Operator's Panel extinguished. |

[€] CHECK Blue Rod Out Permit light above 2 HS 85 18
illuminated. O

[71 RESET CONTROL ROD WITHDRAWAL BLOCK annunciator,
(2 XA 55 5A, Window 7). a
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BFN Control Rod Drive System 2-01-85
Unit 2 Rev. 0131
Page 25 of 233

3.8

Rod Worth Minimizer (RWM) (continuasd)

A withdraw error occurs if:

1. Arodin the currently laiched group is withdrawn past the withdraw limit for
the group.

2. Arod in a group lower than the one currently latched is withdrawn past the
withdraw limit for its group.

3. Arodin a group higher than the one currently latched is withdrawn past the
insert limit for its group.

A select error occurs if:

1. With the reactor operating below the LPAP, a rod other than one contained
in the currently latched group is selected, unless conditions for latching up
or down are met.

2. With a rod block applied, any rod other than an error rod is selected.

3.  When operating in the Sequence Control Mode, a rod is skipped.

An insert block occurs if:

1. With two insert errors existing, a rod is moved to cause a third insert error.

2. A withdraw error has been made, a withdraw block applied, and a rod other
than the withdraw error rod is selected.

A withdraw block occurs if:
1. A withdraw error is made.

2. With three insert errors existing and an insert block present, a rod other
than one of the insert errors is selected.

A select block occurs if:

1. The RWM Bypass Switch is in normal and the RWM program is not
running; i.e., following return to normal from bypass and the program has
not been initialized.

2.  The RWM Bypass Switch is in normal and the program stops due to
software error.
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QUESTION 24

Unit 1 was operating at 100% power when a complete steam line rupture in the Turbine Building
occurred.

During the transient the following parameters were reached:

RPV Level (-)30 inches
RPV Pressure 1135 psig:

RCIC STEAM LINE LEAK DETECTION TEMP HIGH 1-TA-71-41 in alarm
RCIC room temperature on 1-TE-071-0041 at 167° F
All other RCIC area temperatures reading between 130° F to 135° F (Peak values)

Currently, the following conditions exist

Drywell temperature 143° F

Drywell pressure 2.6 psig

Suppression pool level (-)1.5 inches

Suppression pool temperature is 107° F

RPV Level is (+)30 inches with HPCI injecting to the vessel’
RPV Pressure is being controlled 800 to 1000 psig with the SRVs
PCIS Groups 2,3,5, 6, and 8 are isolated -

Which ONE of the following completes the statement?

Based on these conditions, (1) and EOIs 1,  (2)  are being executed.

A (1) the Group 5 isolation was spurious
(2)2,and 3

B. (1) the Group 5 isolation was spurious
(2) and 2 ONLY

C. (1) all PCIS isolations occurred as expected -
(2)2,and 3

D. (1) all PCIS isolations occurred as expected
(2) and 2 ONLY

Answer: C
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Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference K/IA# 295020 G2.4.4

Importance Rating 45

INADVERTENT CONTAINMENT ISOLATION:
(2.4.4 Ability to recognize abnormal conditions for system operating parameters that are entry-
level conditions for emergency and abnormal operating procedures

Explanation: C CORRECT ~ Group 5 is noted as 1 out 2 twice logic but this is actually for the TS
not TE and there is a TS from each TE in each logic train. A single high TE should also see all 4
Group 5 channels produce an isolation signal. EOI-2 is entered on High SP Temp and Level. EOI-
3 is entered on High RCIC area temp

A Incorrect — First Part: Incorrect, the Group 5 is noted as 1 out 2 twice logic but this is actually
for the TS not TE and there is a TS from each TE in each logic train. A single high TE should also
see all 4 Group 5 channels produce an isolation signal. Plausible because if the candidate believes
that the 1 out of 2 twice logic refers to the TE then this will be chosen. Second Part: Correct.

B Incorrect — First Part: Incorrect, the Group 5 is noted as 1 out 2 twice logic but this is actually
for the TS not TE and there is a TS from each TE in each logic train. A single high TE should also
see all 4 Group 5 channels produce an isolation signal. Plausible because if the candidate believes
that the 1 out of 2 twice logic refers to the TE then this will be chosen. Second Part: Incorrect, if
the candidate believes RCIC area temp is spurious, then he/she will not enter EOI-3 or may
believe it is not necessary after the isolation.

D Incorrect —First Part: Correct. Second Part: Incorrect, if the candidate believes RCIC area temp
is spurious, then he/she will not enter EOI-3 or may believe it is not necessary after the isolation.

Technical Reference(s): 1-EOI-2, 1-EOI-3, 1-01-71, OPL171.040

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.040 V.B.4.b

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 | (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features




BFN
Unit 1

Reactor Core Isolation Cooling System | 1-01-71
Rev. 0014
Page 6§ of 70

Wi

3.0

PRECAUTIONS AND LIMITATIONS

A

Turbine controls provide for automatic shut down of the RCIC turbine upon
receiving any of the following signals: (REFER TO Section 8.4 for auto actions)

1. High RPV water level {(+51 in.}; 579 in. above vessel zero (RCIC TURB
STM SUP VLV, 1-FCV-071-0008, and RCIC PMP MIN FLOW VLV,
1-FCV-071-0034, will close at +51 in. and will reopen when RCIC
re-initiates at 45 in. RPY water level).

Turbine overspeed {Mechanical, 122.3% of rated speed).

Pump low suction pressure (10 inches HG vacuum).

Turbine high exhaust pressure (50 psig).

Any isolation signal.

@ o s @ N

Remote manual trip (RCIC TURBINE TRIP pushbutton, 1-HS-71-8A,
depressed).

RCIC turbine steam supply will isolate from the following signals: (REFER TO
1-A0I-64-2c¢ for aufo actions)

1. RCIC steamline space torus area temperature at 165°F.
RCIC steamline space pump room temperature at 165°F.

RCIC turbine high steam flow (150% flow, 3-second time delay).

2
3
4. RCIC turbine steam line low pressure (approximately 60 psig).
5. RCIC turbine exhaust diaphragms ruptured (10 psig).

6

Remote manual isolation (RCIC AUTO-INIT MANUAL ISOLATION
pushbutton, 1-HS-71-54, depressed, only if RCIC initiation signal is
present}.

The RCIC turbine will auto initiate on RPV Low-Low Water Level, -45 in.
{REFER TO Section 5.1 for auto actions)

With a RCIC initiation signal present, RCIC PMP MIN FLOW VLV,
1-FCV-071-0034, opens when system flow is below 60 gpm and closes when
flow is above 120 gpm. The valve does not auto open on low flow if an initiation
signal is not present.

RCIC PMP MIN FLOW VLV, 1-FCV-071-0034, opens on receipt of an initiation
signal even with RCIC turbine manually fripped, resulting in slowly draining CST
to Suppression Chamber.
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5. System Steam Supply Isolation

a. Signals

(M

2)

Low reactor pressure (U2 - 73 psig; U1&3 - 60
psig)

Protects against gland seal leakage to RCIC Room
when RCIC pump not capable of supplying cooling
water to barometric condenser

Steam line high flow (150% of normal, 421" water
gauge WP after 3-second time delay) Protects
against a steam line break (equates to ~15.2 psid)

High turbine exhaust diaphragm pressure (10 psig)
Steam in RCIC Room from diaphragm rupture

High temperature in steam space (147°F Torus
Area, 160°F pump room) Protects against a steam
fine break.

Manual pushbutton provided on Panel 9-3 to allow
operator to isolate RCIC with a valid initiation signal
present.

OFL1/1.040
Revision 23
Page 28 of 74

TP-10 & 11

Obj. V.DAVET
Obj. V.B4.b.

Obj. V.C2.b.
HPE TRAP! Pay
attention to defail
UNIT
DIFFERENCE!
DCN 62557A
replaced 2-P5-71-
1AM B/1C/1D with
new style PS that
had greater inst
errors

1 out of 2 twice

1 out of 2, In both
logics

1 out of 2 twice

1 out of 2 twice, In
either logic




e

o

asnmeamd

AREA TEMP ABOVIE MAK NORMAL
VNUEOFTABIES

TABLE 3

SEGONDARY CNTMT AREA TEMP

P e ————————————

PANEL 63 PANEL G2 MAX A POTENT IR
AREA FLARBL WINDOW TEVP ELEMENT NOFMAL BAFE IBOLATION
{LEESS NOTED) {UNLUESSROTED) VALLE % VALUE ¥ SOURCES
IR EYS 1 PUVMPS XASSIAEA4 THEA ALARYVED 21 FLY-T447,48
R STS 1| FUMPS XASSIEA 743 ALARNED 15 POV 744748
HPOIROON KASS I TAESA ALARNED 275 FOVTRZ, 3, #4.81
TS SYS 1IFBPS .
J— s XAS53040 TIAA ALARVED 193 V712,38
XASE30A0 71418.0.D ALARNVED 195 FOVLTH-Z, 3
XRS50 73558.C.D ALARVED 245 FOVT32, 3 81
TOP OF TORUS
AAS5IEA4. TABEG ALARMVED 195 FOVTHAT, &3
KASRILS TARSH ALARMED 245 FOY-T3:2, 3, 81
STEAM TUNNEL (R8Y RASEI24 1-80A {PANEL 33} AARVED 35 vl
d FONTE2Z, 3, FOV651, 2, 12
oA ACCESS XAS53EA4 TAGSE ALARNED 175 FLVTA4F 48
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QUESTION 25

Which ONE of the following completes the statement?

If the RHR Loop I Pump Room exceeds the Maximum Safe Operating Temperature, action is required

because

A. personnel access necessary for the continued safe OPERATION of the plant will be restricted

B. equipment necessary for the safe shutdown of the plant will exceed its environmental
qualification and may fail to operate

C. spurious indications of a plant fire may be received and result in automatic actions that would
further complicate accident mitigation

D. installed pump room cooling units necessary for heat removal will have exceeded their design
heat removal capacity

Answer: B
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Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference KIA# 295032 EK2 08

Importance Rating 3.8

Knowledge of the interrelations between HIGH SECONDARY CONTAINMENT AREA
TEMPERATURE and the following:
EK2.08 Systems required for safe shutdown

Explanation: B CORRECT ~ Maximum safe operating temperature is defined to be the highest
temperature at which neither: 1) equipment necessary for the safe shutdown of the plant will fail,
nor 2) personnel access necessary for safe shutdown of the plant will be prevented.

A Incorrect — Plausible if the candidate believes Max safe for continued personnel access for
operation of the plant vice safe shutdown.

C Incorrect — Plausible given the emphasis on the SSIs the candidate may confuse the basis with
the concern for a fire.

D Incorrect —Plausible because a concern over support systems could cause the supported system
to fail to meet it design service time.

Technical Reference(s): EOI-3 bases

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC Perry 2002 #37

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFER Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency operating
procedures for the facility.
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OPL171.204, EOI-3 SECONDARY CONTAINMENT CONTROL

Maximum safe operating temperature is defined to be the highest temperature at which neither:
1) equipment necessary for the safe shutdown of the plant will fail, nor 2) personnel access
necessary for safe shutdown of the plant will be prevented. The maximum safe operating
temperature value for all secondary containment areas is provided in Table 3, Secondary
Containment Area Temperature.

This step is reached only when additional actions have been required to reverse a rising
secondary containment area temperature trend. If all secondary containment area temperatures
can be maintained below their respective maximum safe operating values, the operator returns to
Step SC/T-1. If it is determined that all secondary containment area temperatures cannot be
maintained below their respective maximum safe operating values, the operator continues at Step
SC/T-7.



T

P

Perry Nuclear Power Plant
NRC Written Examination
Data Sheets

QUESTION Common 037

Following entry into PEI-N11, Containment Leakage Control, due to high temperature in
the RWCU Pump Room, the room temperature exceeds its Maximum Safe Operating
Value,

Which one of the following describes the operational implication of exceeding the
Maximum Safe Operating Value in the RWCU Pump Room?

A. Personnel access necessary for the safe operation of the plant will be
restricted.

B. Equipment necessary for the safe shutdown of the plant may fail to
operate as required,

C. Installed pump room cooling units necessary for heat removal will have

exceeded their design heat removal capacity.

D. Automatic isr;lation of the RWCU System due to RWCU Pump Room
high temperature may fail to occur.

ANSWER: B.
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QUESTION 26

Following an automatic reactor scram on Unit 2 due to a Loss of Offsite Power (LOQP) the
following plant conditions exist:

e RX BLDG AREA RADIATION HIGH 2-RA-90-1D Panel 9-3A Window 22 in alarm
RB EL 565E CRD-HCU EAST 2-RE-90-21A is reading 450 mR/hr and slowly rising

Which ONE of the following completes the statements?
Based on the above information, the leak is coming from the (1)
EOI-3 directs the operators to attempt to manually isolate the  (2)

A. (1) Scram Discharge Volume
(2) Scram Discharge Volume vents and drains, AND enter 2-EOI-1, RPV CONTROL

B. (1) Reactor Water Cleanup System
(2) Reactor Water Cleanup System ONLY

C. (1) Scram Discharge Volume
(2) Scram Discharge Volume vents and drains ONLY

D. (1) Reactor Water Cleanup System
(2) Reactor Water Cleanup System, AND enter 2-EOI-1, RPV CONTROL

Answer: C
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Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference KIA# 295033 EA1.05

Importance Rating 3.9

Ability to operate and/or monitor the following as they apply to HIGH SECONDARY
CONTAINMENT AREA RADIATION LEVELS:
EA1.05 Affected system so as to be able to isolate damaged portions

Explanation: C CORRECT — EOI-3 will direct the Isolation of all systems discharging into the
area except the systems required to fight a fire or directed by EOI’s. Based on the annunciators in
alarm and the location of the radiation elements associated, the discharging system can be
determined to be the Scram Discharge Volume. EOI-1 will only be required to be entered if the
Emergency Depressurization will reduce the discharge into secondary containment AND
BEFORE ANY area reaches MAX SAFE. The radiation given in the system is steady and not
approaching MAX SAFE, therefore entry into EOI-1 is NOT required.

A. Incorrect — First Part: Correct. Second Part: Incorrect, the radiation given in the system is
steady and not approaching MAX SAFE, therefore entry into EOI-1 is NOT required.
Plausible if the candidate does not know the MAX SAFE Value, or the criteria in EQI-3
flowchart for entry into EOI-1.

B. Incorrect — First Part: Incorrect. Plausible, because if the Rad alarm was for the west side with
a high temp alarm then it could be from the RWCU system. Entering 2-EOI-1 is directed when
one area reaches a MAX SAFE value.

D. Incorrect — First Part: Incorrect. Plausible, because if the Rad alarm was for the west side with a
high temp alarm then it could be from the RWCU system. Second Part: Incorrect, the radiation
given in the system is steady and not approaching MAX SAFE, therefore entry into EOI-1 is
NOT required. Plausible if the candidate does not know the MAX SAFE Value, or the criteria
in EOI-3 flowchart for entry into EOI-1.

Technical Reference(s): 2-ARP-9-3A, 2-EOI-3

Proposed references to be provided to applicants during examination; None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC Brunswick 2010 #58
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (10) Administrative, normal, abnormal, and emergency

operating procedures for the facility
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BFM Panel 93
Unit 2 2XA-553A
RXBLDG AREA | =20S0Trp Point
RADIATION
HIGH R1-90-44 R1-80-24A For sefpaints
RI-90-84 R1.90-28A REFERTD
2-RA-80-1D RI-90-13A RI-90-26A 2.51M1-908.
| a0 | RI-S0-144 Ri1-90-27A
(Page 1 0f 2) R1.90-204 Ri-90-284
R1-80-214 R1-90-20A
Ri-90.R222 R1-80-28A
RL.G0-23A
Sensor RE-30-4 MG set area Rx Blidg El 639" R-10 S-LINE
Location: RE-90-9 Clean-up Sysiem Rx Bidg B 621' R-9 T-LINE
RE-90-13 Mortf Clean-up Sys Fx Bldg EI 593 R-8 P-LINE
RE-90-14 South Clean-up Sy Ry Bldg £ 593’ R-9 S-LINE
RE-90-20 CRD-HCU West Ry Bidg EI 565' R-9 R-LINE
@ RE-80-21 CRO-HCU East Ry Bidg EI 565 R-13 R-LINE
RE-80-22 TIP Room Rx Bidg Bl 565" R-12 P-LINE
RE-30-23% TIP Drive Rx Blidg El 565' R-12 P-LINE
RE-80-24 HFCI Room* Ry Blidg EI 519 R-14 U-LINE
RE-80-25 RHR West Rx Blidg Bl 519" R-BU-LINE
RE-90-26 Core: Spray-RCIC B Blidg EI 519" R-5 N-LINE
RE-S0-27 Core Spray Rx Bidg Bl 519 R-14 N-LINE
RE-80-2& RHR East Ry Bidg EI 519' R-14 U-LINE
RE-90-30 Fue! Storage Pool R Bldg EI 664' R-12 PLINE
RE-80-29 Supprassion Pool Ry Bidg EI 519" R-14 U-LINE
Probable A, Radiation levels have risen above gam setpoint.
Cause: B. Dry Cask Storage activities in progress (activities could affect rad levels sensed

by 2-RE-80-30)

NOTE

Due to the: location of he Rad Monitor in relation to the Testline in the HPCI Guad, the HPCI Room
‘Rad Alarm may be received when the HPCI Flow test is in progress,

C. HPCI Flow Rate: Surveillance in: Progress.

Automiatic Mone
Action:

Continued on Mext Page




BFM
Unit 2

Panel 9.3 ' 2-ARPO3A
2-XA553A ‘Rev. 0046

{Operator
Action:

References:

RX BLDG AREA RADIATION HIGH 2-RA-90-1D, Window 22
(Page2 of )

A. DETERMIME area with high radiation level on Panef 2.9-11. (Alam
on Panel 2-8-11 will automatically reset if radiation level lowers
below setpoint )

. TF Dry Cask storage aclivifies are in progress, THEM NOTIFY CASK
Supervisor.

- ¥Falarm is from the HPC| Room while Flow festing is performed,

HOTIFY personns af the HPCI Quad to walidate conditions.

. MOTIFY RAD PRO.

{F the TSC is NOT manned and a “WALID” radioclogical condition

exigts, THEN

USE public address system to svacuate area where high

radiological conditions exist.

F. IF TSC is manned and *VALID" radiclogical condition exists, THEM
MOTIFY TSC i evacuate non-essential personnel from affected
areas.

G. MOMNITOR other parameters providing input fo this annunciator
frequently as these parameters: will be masked from alarming while:
this alam is sealed in.

H. IF & CREV initiation is received, THEN
1. VERIFY CREY A{B) Flow iz = 2700 CFM, and £ 3300 CFM as

ingicated on 0-F1-031-7214(7213) within 5 hours of the CREY

initiation. [srPeRaz-01732

iIF CREY A(B) Flow is NOT = 2700 CFM, and < 3300 CFM as

indicated on 0-FI-031-721447213), THEN

PERFORM the feflowing: {Otherwize MIA) (erreR 03017957

a. STOP the operating CREY per 0-01-31.

b. START the standby CREVY per 00131,

m

mo o

[

[. IF alarm is due fo malfunction, REFER TO 0-01-55.

J. For all radiation indicators except FUEL STORAGE POOIL radiation
indicator, 2-R1-90-30, ENTER 2-ECI-3 Flowchart,

K. REFER TO 2-ACI-79-1 or 2-A01-79-2 if applicable.

245762003 245€810-90-1 GE 0-730E356-1

T Cale NDOO0S02005008/EDCE3653
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TABLE 4

SECONDARY CNTMT AREA RADIATION

]

APPLICABLE MAX MAX POTENTIAL
AREA RADIATION NORMAL SAFE ISOLATION
INDICATORS | VALUEMRMHR | VALUE MR/HR SOURCES
RHR 8YS | PUMPS 90-284, ALARMED 1000 FOV-T4-47, 48
RHR SYS || PUMPS 90-28A ALARMED 1000 FCV-74-47, 48
HPCIROOM 90-24A ALARMED 1000 FOV-73-2, 3, 44, 81
CS SYSIPUMPS 50-26A ALARMED 1000 FCV-71-2, 3, 38
RCIC ROOM
CS SYS | PUMPS 90-27A ALARMED 1000 NONE
TOP OF TORUS 50207 ALARMED 1000 E 23227342 !
GENERAL AREA FCV-71-2. 3
i B T R T
RB EL 565 E 90-21A ALARMED 1000 SDV VENTS & DRAINS
RB EL 565 NE 90-234 ALARMED 1000 NONE
TIP ROOM 90-224 ALARMED 100,000 TIP BALL VALVE
RE EL 593 S0-13A, 144 ALARMED 1000 FOV-74-47, 48
RB EL 621 20-9A ALARMED 1000 FCV-43-13, 14
RECIRC MG SETS 90-4A ALARMED 1000 NONE
REFUEL FLOOR 90-1A, 24, 3A ALARMED 1000 NONE
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ANY AREA

_.

RADIATION LYL ABOVE
MAX NORMAL
(TABLE 4)

SCIR-2

ISOLATE ALL SYSTEMS THAT ARE DISCHARGING
INTO THE ARES EXCEPT SYSTEMS REGQUIRED TO:!

® BE OPERATED BY EQIs
OR
® SUPPRESS 4 FIRE

BCIR-3

WILL
EMERGENCY
DEPRESSURIZATION

REDUCE DISCHARGE INTO
SECONDARY :
CNTMT

SCIR-4
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; ARE
BEFORE " RADIATION LVLs IN
ANY AREA RADIATICN 2 OR WORE AREAS
REES TO MAX BAFE ABOVE NMAX SAFE -
(TABLE 4) (TABLE4)
CONTINUE sors N |
S
EQ-1, RPV CONTROL, GOI-100-12A,
ATGETEP RCA L_ COLD SHUTDOWN
SCR-10

RACIATIOM LWle IN 3 OR MORE AREAS
ARE ABOVE MAX SAFE {TABLE 4

CONTINUE

BUIRY

EMERGENCY RPV DEPRESSURIZATION 1S REQUIRED
{ECI-1, RCIP-4 C1-2; C1-21; G511}
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Brunswick 2010 #58

58.295033 A1.05 002
Following a Reactor Scram on Unit Two due to a loss of Off-site power (LOOP) the

following plant conditions exist:

AREA RAD RXBLDG HIGH In alarm

SOUTH RHR RM FLOOD LEVEL HI In alarm

SOUTH CS RM FLOOD LEVEL HI In alarm

Reactor Building 20’ Rad Level Approaching Max Norm Operating Rad
Reactor Building 20’ Temperature Approaching Max Norm Operating Temp

Based on the conditions above which one of the following identifies:
(Dthe source of the leak and
(2) the operator action required IAW SCCP?

A. (1)SDV
(2) Open seven ADS valves

B. (DRBCCW
(2) Open seven ADS valves

C (1)Sbv
(2) Cooldown within Technical Specification limits

D. (1)RBCCW
(2) Cooldown within Technical Specification limits



e

™
£ Y

QUESTION 27

A LOCA has occurred on Unit 2 and the following conditions exist:

RPV Level is (-)90 inches and steady

RPV Pressure is 75 psig

Core Spray Loop II is injecting at rated flow

No other sources of injection are available

Panel 9-4C Window 31 CORE SPRAY LOOP II PUMP ROOM FLOOD LEVEL HIGH 2-LA-
77-25B is in alarm

The leak is from the 2B Core Spray Pump discharge

Which ONE of the following completes the statement?

The operators are directedto __ (1) _and __ (2)__ .

A.

(1) MANUALLY start the floor drain sump pumps
(2) SECURE 2B Core Spray Pump

(1) MANUALLY start the floor drain sump pumps
(2) CONTINUE to inject with both pumps to maintain RPV level

(1) VERIFY the floor drain sump pumps are running
(2) SECURE 2B Core Spray Pump

(1) VERIFY the floor drain sump pumps are running
(2) CONTINUE to inject with both pumps to maintain RPV level

Answer: D
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Level: RO SRO

Tier# 1
Group # 2
Examination Outline Cross-Reference KIA# 295036 EA1.01

Importance Rating 3.2

Ability to operate and/or monitor the following as they apply to SECONDARY CONTAINMENT
HIGH SUMP/AREA WATER LEVEL:

EA1.01 Secondary containment equipment and floor drain systems

Explanation: D CORRECT —Since the PUMP ROOM FLOODED annunciator is in, the water
level in the room is above 2 inches, the sump pumps should be running so the operator should
verify they are running. While the 2B CS Pump is the source of the leak, since water level is

constant and no other injection sources are available, pump operation should continue as required
by the EOIs to maintain RPV level.

A Incorrect — Plausible if the candidate believes the sump pumps do not receive an auto start
signal and that the CS pump should be secured as the source of the leak per step SC/L-9

B Incorrect — See A for Sump Pump operation

C Incorrect —See A for CS pump operation

Technical Reference(s): 2-ARP-9-4C, 2-EOI-3

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Nine Mile Point 2 2010 #62
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41  (10) Administrative, normal, abnormal, and emergency operating

procedures for the facility




BFN Panel 94 | 2-ARP-9-4C.

Unit2 g 2.XA554C 'Rev. 0031 ;
“ Pagel39of44
SensonThp Point:
CORE SPRAY LOOPH | 24577258 = 2inches of water on the floor
PUMP ROOM
FLOOD LEYEL HIGH
2L AT7-258

Ea

Sy
{ 1

{Pagetof 1)
Sensor Sensor is located near the fioer of the northeast Core Spray pump room.
Location:
Probable Greater than fwo inches of water on the fioor.
Cause:
Augtomatic MNone
Action:
Operator A, DISPATCH personnel to visually check the northeast Core Spray
Action: pUMD FOOM.

B. IF alarm is valid, THEM
PERFORM the following:
» VERIFY the floor drain sump pumps munning.
» WERIFY the floor drains for proper drainage.
+ IF possible, THEN
DETERMIMNE the source of the leak and the leak rate,
+ ENTER 2-EQI-3 FLOWCHART.

oo opop D



.

IS
ANY AREAWATER LVL

NO |

ABOVE
2.

8016

RESTORE AND MAINTAIN AREA WATER LVLs BELOW Z IN.
USING ALL AVAILABLE SUMP PUMPS

SGILT
CANALL
NO | AREA WATER LVLs BE
— RESTORED AND MAINTAINED
BELOW

ZINM.

SCIL-8

s,

e,

ISOLATE ALL SYSTEME THAT ARE DISCHARGING
INTO THE AREA EXCERT 8YSTEMS REQUIRED TO:

* BE OPERATED BY EOIs
SR
& SUPPRESS AFIRE

sCrL-o

SCL-8



Nine Mile Point Unit 2 2010 NRC RO Written Examination

Facility: Nine Mile Point Unit 2
Vendor: GE

Exam Date: 2010

Exam Type: R

Examination Qutline Cross-reference:  Lavel RO SRO
Tier # 1
Group # 2
KIA # 2095036  EA1.01
importance Rating 32

Ability to operate and/or monitor the following as they apply to SECONDARY CONTAINMENT
HIGH SUMP/AREA WATER LEVEL: Secondary containment equipment and floor drain
systems

Question: RO #82

A LOCA has occurred with the following plant conditions:

» % ® B ® @

RPY Level is 20 inches and rising slowly

Reactor Pressure is 40 psig and steady

LPCS is injecting at design flow rate

No other sources of injection are available

The Reactor Building sump reaches the High-High setpoint
The LPCS Pump is the source of the leak

Which ¢ne of the following is the required action regarding the LPCS Pump?

A,

Continue to inject with the pump
Isolate the pump when annunciator 601411, LPCS PUMP ROOM FLOODING, alarms

Isolate the pump when LPCS area water leve!l exceeds the Max Normal Operating
Value

isolate the pumnp when two area water levels exceed the Max Normal Operating Values

Answer, A
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OUESTION 28

A LOCA has occurred on Unit 3. The lowest level reached during the transient was (-)190 inches.

Currently, the following conditions exist:

RPV Level is 33 inches and slowly rising

RPV Pressure is 200 psig

Drywell Pressure is 8 psig

RHR Loop I is currently injecting with two (2) pumps at 17,000
No other system is injecting into the RPV

Which ONE of the following is (are) the MINIMUM operator action(s) necessary. to reducé RHR flow
and stabilize level per 3-EOI APPENDIX 6B, INJECTION SUBSYSTEMS LINEUP RHR

SYSTEM I LPCI MODE?

A. Throttle 3-FCV-74-52, RHR SYS I LPCI OUTBD INJECT VALVE ONLY

B. Place 3-HS-74-155A, LPCI SYS 1 OUTBD INJ VLV BYPASS SEL in BYPASS, and throttle 3-
FCV-74-52, RHR SYSILPCI OUTBD INJECT VALVE ONLY

C. Place 3-X8S-74-122, RHR SYS I LPCI 2/3 CORE HEIGHT OVRD in MANUAL OVERRIDE,
and throttle 3-FCV-74-52, RHR SYS I LPCI OUTBD INJECT VALVE ONLY

D. Place 3-HS-74-155A, LPCI SYS I OUTBD INJ VLV BYPASS SEL in BYPASS, place 3-XS-74-

122, RHR SYS 1 LPCI 2/3 CORE HEIGHT OVRD in MANUAL OVERRIDE, and throttle 3-
FCV-74-52, RHR SYS I LPCI OUTBD INJECT VALVE

Answer: B
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 203000 A2 16

Importance Rating 4.4

Ability(a) predict the impacts of the following on the RHR/LPCI INJECTION MODE,; and (b)
based on those predictions, use procedures to correct, control, or mitigate the consequences of
those abnormal conditions or operations:

A2.16 Loss of coolant accident

Explanation: B CORRECT — Placing the select switch in bypass allows the operator to throttle
flow

A Incorrect — Plausible if the candidate doesn’t fully understand the valve logic. The LOCA
initiation signal prevents the operator from taking control of the injection valve. The injection
signal must be overridden. ‘

C Incorrect — Plausible if the candidate doesn’t fully understand the valve logic. The 2/3 core
height override must be used to maintain RHR operation in other than LPCI mode when level
is low. It is not necessary for throttling injection. :

D Incorrect — Plausible if the candidate doesn’t fully understand the valve logic. The 2/3 core
height override must be used to maintain RHR operation in other than LPCI mode when level
is low. It is not necessary for throttling injection.

Technical Reference(s): 3-EOI APPENDIX 6B

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41 (7) Design, components, and functions of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features
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3-EUI AFPENDIX-68
Rev. 3

Page 10f 3

3-EOI APPENDIX-6B

INJECTION SUBSYSTEMS LINEUP
RHR SYSTEM | LPCI MODE

LOCATION:  Unit 3 Control Room
ATTACHMENTS: 1. NPSH Monitoring (v
1 | SIS Adequate core cooling is assured,

AND
It becomes necessary to bypass the LPCI injection valve auto
open signal to control injection,
PLACE 3-HS-74-155A, LPCI SYS | OUTBD INJ VLV BYPASS
SEL in BYPASS.
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QUESTION 29

Unit 2 has been scrammed and a cooldown to cold shutdown is in progress. The RPV DRAIN TO
RWCU, 2-DRV-010-0505 is OPEN.

The following data has been recorded:

At 1600:

Reactor Pressure 640 psig
Rx Vessel Drain Temp ICS Point ID 56-8 460°F
Rx Vessel Head Temp ICS Point ID 56-1 531°F
At 1630:

Reactor Pressure 450 psig
Rx Vessel Drain Temp ICS Point ID 56-8 445°F
Rx Vessel Head Temp ICS Point ID 56-1 500°F

Which ONE of the following is the calculated cooldown RATE from 1600 to 1630?
[REFERENCE PROVIDED]

A. 30°F /HR

B. 36°F/HR -
C. 62°F/HR
D. 72°F/HR

Answer: D
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Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 205000 A4.07

Importance Rating 3.7

SHUTDOWN COOLING SYSTEM
Ability to manually operate and or monitor in the control room
A4.07 Reactor temperatures (moderator, vessel, flange)

Explanation: D CORRECT — 2-SR-3.4.9.1(1) requires recording the steam dome pressure and
the temperature of the RPV D rain To RWCU data. The steam dome pressure is converted to
temperature and the change in temperatures are both checked to ensure that the data has not
changed by >100° F /HR

A Incorrect — Plausible if the operator believes that only the RPV Drain to RWCU is used to
calculate the cooldown rate

B Incorrect — Plausible if the operator converts the pressures to temperature but does not multiply
by 2 to get the hourly rather than half hour cooldown rate.

C Incorrect —Plausible if the operator uses the change in the vessel head temperature

Technical Reference(s): 2-SR-3.4.9.1(1)

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

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Duane Arnold 2007 #2
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (5) Facility operating characteristics during steady state and transient

conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity changes,
effects of load changes, and operating limitations and reasons for these operating characteristics.
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2-SR-3.4.9.1(1)

[5] RECORD data on Attachment 2, Reactor Heatup AND Cooldown Rate Monitoring in
Section 8.0 beginning 15 minutes prior to control rod withdrawal for the purpose of achieving
criticality as applicable, (applicable only during Mode 2 operation) AND every 30 minutes
during RCS Heatup AND Cooldown, using the guidelines below:

[5.11 RECORD the time of day (military time preferred) on the top data line.

[5.2] CONVERT steam dome pressure to equivalent saturation temperature using Table 2
or use ICS.

[5.3] IF 2-DRV-010-0505, RPV DRAIN TO RWCU, is OPEN, THEN RECORD the
Reactor Vessel Drain Line Temperaturefrom the following, OTHERWISE N/A this
step: REACTOR VESSEL DRAIN TEMP, Integrated Computer System
(ICS) Point ID 56-8

OR

At Panel 2-9-47, 2-TR-56-4, RX VESSEL FLANGE DRAIN LINE, Point 17 (2-TE-
56-8)

[5.4] After each set of readings,

REVIEW the data to ensure that the temperature for each data point has NOT
changed by >100°F per hour,
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BFN Reactor Heatup and Cooldown Rate |3-SR-3.4.9.1(1)
Unit 3 Monitoring Rev. 0023
Page 17 of 19
Table 2
(Page 2 of 2)

Saturation Temperature vs Saturation Pressure for Demineralized Water

NOTE

Enter this table with the closest pressure greater than OR equal {o the steam dome
pressure for which the conversion is desired (for example, P = 532 psig use 478°F).

P3G TEMP. °F = TEMP. °F P3G TEMP. °F
225 397 530 476 1020 549
236 3a¢ 240 478 1040 §51
235 400 550 420 10E0 5863
240 403 £6D 482 flE-] 556
245 408 £70 482 1100 558
250 408 R 485 1120 560
2£5 408 560 487 1140 562
280 409 20D 488 1180 &85
285 411 1D 441 1180 566
270 413 520 42
275 418 &30 484
280 418 &40 488
el 419 g5 447
3506 422 &60 408
310 425 &70 501
3% 428 ] 502
338 430 20 504
340 433 700 565
350 436 710 547
el 438 72p 502
370 441 730 518
382 443 74D 511
380 446 750 512
400 443 760 514
230 450 78D 517
£330 453 200 520
230 455 220 522
£40 457 24D 526
480 460 860 5§22
450 481 B0 531
£70 463 ] 524
S50 466 820 536
450 483 240 53g
500 470 260 542
510 472 2E0 544
520 474 1000 548




T,

QUESTION 30

Which ONE of the following completes the statement?

HPCI is not required by Technical Specifications to be OPERABLE when RPV Pressureis (1)

because  (2) .

A. (1) =150 psig
(2) low pressure ECCS can maintain adequate core cooling

B. (1) =105 psig
(2) low pressure ECCS can maintain adequate core cooling

C. (1) =150 psig
(2) HPCI stall flow can result in water hammer and equipment damage

D. (1) =105psig
(2) HPCI stall flow can result in water hammer and equipment damage

Answer: A



Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 206000 G2.2.38

Importance Rating 3.6

HPCI
(G2.2.38 Knowledge of conditions and limitations in the facility license

st
P,

Explanation: A CORRECT — At 150 psig neither the SRVs nor HPCI are required due to the
capability of the low pressure systems

B Incorrect — First Part: Incorrect. Plausible since HPCI isolates at 105 psig and the candidate
may confuse the setpoints. Second Part: Correct.

C Incorrect — First Part: Correct. Second Part: Incorrect. Plausible since many operational
concerns are based on water hammer.

D Incorrect — First Part: Incorrect. Plausible since HPCI isolates at 105 psig and the candidate
may confuse the setpoints. Second Part: Incorrect. Plausible since many operational concerns
are based on water hammer.

Technical Reference(s): TS 3.5.1 and basis

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge : X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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ECCS - Operating
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE
ISOLATION COOLING (RCIC) SYSTEM

3.5.1 ECCS - Operating

LCO 351 Each ECCS injection/spray subsystem and the Automatic
Depressurization System (ADS) function of six safety/relief valves
shall be OPERABLE.

APPLICABILITY: MODE 1,
MODES 2 and 3, except high pressure coolant injection (HPCI) and
ADS valves are not required to be OPERABLE with reactor
steam dome pressure < 150 psig.

APPLICABILITY All ECCS subsystems are required to be OPERABLE during

MODES 1, 2, and 3, when there is considerable energy in the
reactor core and core cooling would be required to prevent fuel
damage in the event of a break in the primary system piping. In
MODES 2 and 3, when reactor steam dome pressure is

‘ < 150 psig, ADS and HPCI are not required to be OPERABLE
because the low pressure ECCS subsystems can provide
sufficient flow below this pressure. ECCS requirements for

MODES 4 and 5 are specified in LCO 3.5.2, "ECCS -
Shutdown."
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OUESTION 31

Unit 1 was operating at 80%. Core Spray pump 1A is running for 1-SR-3.5.1.6, Core Spray Flow Rate
Loop I, with the following parameters:

e System flow 3200 gpm
e Discharge pressure 240 psig

During the surveillance, a LOCA occurs on Unit 1 resulting in the following plant conditions:
¢ Drywell pressure 11 psig
* Reactor water level (-)65 inches
*  Reactor pressure 400 psig
Which ONE of the following completes the statement?
The Core Spray Pump 1A Discharge Pressure will (1)
A. REMAIN THE SAME, Core Spray Pump continues to discharge to the Suppression Pool
B. RISE to just below pump shutoff head, Core Spray Pump flow is through the minimum flow valve

C. RISE to just above reactor pressure, Core Spray Pump is injecting into the Reactor

D. RISE to pump shutoff head, a flowpath is NOT available for the Core Spray Pump

Answer: B
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Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 209001 A3.03

Importance Rating 3.6

Ability to monitor automatic operations of the LOW PRESSURE CORE SPRAY SYSTEM
including: A3.03 System pressure

Explanation: D CORRECT — 1-SR-3.5.1.6, Core Spray Flow Rate Loop I, testing establishes 3200
gpm at approximately 240 psig. On an initiation signal the Core Spray Sys I Test Valve, 1-FCV-75-22, goes
closed. When the loop flow drops below to <2200 gpm, the minimum flow starts to open. The 1A Core
Spray pump runs in this mode until RPV pressure drops below 450 psig when the RPV inject valve opens.

A- Incorrect — Plausible because this would be the correct answer if Core Spray Sys I Test valve did not
close on an initiation.

B- Incorrect — Plausible because this would be the correct answer if the Core Spray Sys I Inbd Injection
Valve, 1-FCV-75-25, were open and Core Spray was injecting.

C- Incorrect —~Plausible because this would be the correct answer with no minimum flow.

Technical Reference(s): 1-01-75, 1-SR-3.5.1.6

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New:
Question History: Previous NRC: Quad Cities 2009 #31
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41  (7) Design, components, and function of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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5.1

Automatic Initiation

1)

2)

3)

4)

5)

NOTES

ECCS SYS (1) HI DW PRESS TEST/INHIBIT keylock switch, 1-HS-75-59(60), on
Panel 1-9-3 must be in AUTO to allow automatic initiation on high Drywell pressure
concurrent with low RPV pressure.

Core Spray will auto initiate on any of the following signals:

° RPV vessel Low-Low-Low water level -122 inches

»  High Drywell pressure, at or above 2.45 psig with low RPV vessel pressure, at or
below 450 psig

If only one pump in a loop is running, the injection valve for that loop must be throttled
to achieve 3125 gpm pump flow to avoid pump run-out.

Upon an automatic Core Spray initiation with normal power available, Core Spray
Pump 1A will start immediately and 1B, 1C, 1D will then sequentially start at 7-second

intervals. Otherwise, all Core Spray pumps will start 7 seconds after diesel power is
available.

Core Spray Room Coolers auto start on a Core Spray initiation.

(2]

WHEN Reactor Pressure is less than 450 P3SIG, THEN:

+ RXPRESS LOW CORE SPRAY/RHR PERMISSIVE
(1-XA-55-3C, Window 35) alarms. O

o Ifclosed, CORE SPRAY SYS land || OUTBD INJECT
VALVE, 1-FCV-75-23 and 1-FCV-75-561, opens. O

l s CORE SPRAY SYS | and I INBD INJECT VALVE,

1-FCV-75-25 and 1-FCV-75-53, opens. 0
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EXAMINATION ANSWER KEY

U.S. Nuclear Regulatory Commission 2009 SRO Written Exam (Quad Cities)

ID: QDC.ILT.15519 . Points; 1.00

Unit 1 was operating at power with the "A" Core Spray subsystem operating for its Quarterly
System Flow Rate Test per QCOS 1400-01 with the following parameters:

¢ System flow 4500 gpm
¢ Discharge pressure 2186 psig

During the surveillance, a LOCA occurs on Unit 1 resulting in the following plant conditions:
*  Drywell pressure 11 psig
¢ Reactor water level -85"

* Reactor pressure 400 psig

Which of the following correctly describes the response of "A" Core Spray Pump Discharge
Pressure from 216 psig fo this point in the accident?

"A" Core Spray Pump Discharge Pressure will...

A REMAIN THE SAME because the Core Spray Pump continues to discharge to

the CCST.

B. INCREASE to pump shutoff head because a flowpath is NOT available for the
Core Spray Pump.

C. INCREASE to just above reactor pressure because the Core Spray Pump is

injecting into the Reactor.

D. INCREASE to just below pump shutoff head because Core Spray Pump flow is
through the minimum flow valve.

Answer: D
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QUESTION 32

Which ONE of the following completes the statement regarding the relationship between the Standby
Liquid Control system and Core Spray Line Break Detection differential pressure (D/P) instrument?

The (1) __leg of this D/P instrument senses __ (2) __ core plate pressure via the SLC/Core
Differential Pressure penetration.

A. (1) low pressure
(2) below

B. (1) low pressure
(2) above

C. (1) high pressure
(2) above

D. (1) high pressure
(2) below

Answer: B
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference K/A# 211000 K1.01

Importance Rating 3.0

Knowledge of the physical connections and /or cause-effect relationships between STANDBY
LIQUID CONTROL SYSTEM and the following: K1.01 Core spray line break detection

Explanation: B CORRECT- The low side of the detector senses above-core plate pressure plus the
pressure due to the height of water in the vessel. Under normal conditions the high side of the detector
senses core exit pressure plus pressure due to the height of water in the sensing leg. With the plant
operating at rated conditions the detector reads 3.5 psid. If the Core Spray piping breaks between the reactor
vessel and the shroud, and the high-side pressure at the detector would decrease , and the sensed low-side
pressure will remain the same. This would cause the AP to decrease, causing an alarm to sound at

2 psid decreasing (following a 15-sec time delay).

A. Incorrect — First Part: Correct. Second Part: Incorrect. Plausible because the candidate may confuse the
pipe-in-a-pipe configuration.

C. Incorrect — First Part: Incorrect. Plausible because the candidate may confuse the low pressure and high
pressure legs. Second Part: Correct,

D. Incorrect — First Part: Incorrect. Plausible because the candidate may confuse the low pressure and high
pressure legs. Second Part: Incorrect. Plausible because the candidate may confuse the pipe-in-a-pipe
configuration.

Technical Reference(s): OPL171.045, 1-ARP-9-3C window 14

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X

Modified Bank:

New:
Question History: Previous NRC: Brunswick 2010 #9
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (6) Design, components, and function of reactivity control mechanisms
and instrumentation.
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OPL171.045
Revision 14
Appendix C
Page 44 of 50

Waber Lavel
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TP-3: CORE SPRAY PIPE BREAK DETECTION INSTRUMENTATION
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BFN Panel 1-9-3 1-ARP-9-3C
Unit 1 1-XA-55-3C Rev. 0024
Page 20 of 41
Sensor/Trip Point:
CORE SPRAY
SYS| . . .
-PDIS-075-0028
SPARGER BREAK 1-PDIS-075-00 2 psig lowering AP (15 second tlme‘ delay)
1-PDA-75-28
14
(Page 10of 1)
Sensor 1-LPNL-925-0057
Location: Rx Bldg, EI 565", R-3 S-LINE
Probable A. Indication of Core Spray piping break inside primary containment.
Cause: B. Low core flow.

C. Sensor malfunction.

Automatic None

Action:

Operator A. DISPATCH personnel to 1-LPNL-925-0057 to check CSS SYS | Hi
Action: AP, 1-PDIS-075-0028. COMPARE with CSS SYS Il Hi AP,

1-PDIS-075-0056, on same panel. (The normal reading shouid be

approximately 3.5 psid.)
B. IF necessary, THEN

DISPATCH IMs to VERIFY instrument operation. O
C. IF there are indications of a broken Core Spray header, THEN

CONSIDER the associated Core Spray system INOPERABLE and

TAKE appropriate action as required by Tech Spsc 3.5.1. O
D. IF there are no indications of a Core Spray header break, THEN
REFER TO Tech Spec table 3.3.5.1 and TRM 3.3.3.3. (]

References: 1-45E620-2-1
1-47E610-75-1

GE 730E930-2& -8 47W600-59
Technical Specifications 3.3.5.1

TRM 3.3.3



Brunswick NRC 2010 #9

9. 211000 X1.01 001

Which one of the following identifies the relationship between the SLC system and
Core Spray Line Break Detection differential pressure instrument?

The {1) leg of this DP instrument senses (2) core plate pressure via the
SLC/Core Differential Pressure penetration.

A. (1) variable
{2) below

B. (1) variable
{2) above

C. (1) reference
(2) below

Dv (1) reference
(2) above
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QUESTION 33

Unit 1 has scrammed and is in an ATWS condition.

* During the performance of 1-EOI-Appendix 3A, SL.C INJECTION, the Unit Operator
ATC placed the Standby Liquid Control (SLC) pump control switch in START-A.

The following plant conditions exist:
* RPV pressure is 1020 psig.
* SLC discharge pressure is 1100 psig.
* ONLY ONE of the SLC System 1 squib firing circuits has actuated.

Based on these conditions, which ONE of the following describes the capability of the SL.C
system to shutdown the reactor?

A. SLC is injecting normally at full flow, and reactor shutdown will occur as designed
B. SLC is injecting at reduced flow, and reactor shutdown will occur later than designed

C. SLC pump 1A relief valve has lifted, the 1B SLC pump must be started to shutdown
the reactor as designed

D. SLC pump 1A failed to start, the 1B SLC pump must be started to shutdown the
reactor as designed

Answer: A



Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 211000 K3.01

Importance Rating 4.3

Knowledge of the effect that a loss or malfunction of the STANDBY LIQUID CONTROL SYSTEM will
have on the following: K3.01 ability to shutdown the reactor under certain conditions

Explanation: A' CORRECT- Each squib valve contains a primer subassembly. Each subassembly contains
redundant primers and firing circuits for high reliability. Both circuits fire on pump start. A squib firing
circuit failure will not prevent the other squib firing circuit in the subassembly from opening the squib
valve. RPV pressure and SLC pressure parameters are normal for injection.

B. Incorrect- Plausible if the candidate thinks that only one valve fired and can handle only partial system
flow.

C. Incorrect- Plausible if the candidate does not recall that the squibs are in parallel and thinks that the A
squib did not fire.

D. Incorrect — Plausible if the candidate does not recall that the squibs are in paralle] and thinks that the A
squib did not fire. Additionally the candidate may think that initiating SLC B may handle only partial
system flow.

Technical Reference(s): OPL171.036, 1- EOI APPENDIX 3A

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Oyster Creek 2010 #23
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (6) Design, components, and function of reactivity control mechanisms

and instrumentation.




OPL171.039

Explosive Squib Valve

Downstream of the pumps, the discharge piping splits into two separate headers; each
containing an explosive A(B) SLC SQUIB VALVE (FCV-83-8A and 8B). Each Squib Valve isa
- 100% capacity, dual-squib (2 primers), shear-plug, designed for zero-leakage. The zero
leakage design ensures boron will not leak into the reactor when the pumps are being tested.
- Two firing squibs are installed in each valve for high reliability in that either squib firing will
shear open the valve. Power for each squib firing circuit is via their respective 250V DC Control
Power on the 480V Shutdown Boards A and B.

3{
Closed in Ereng
START |
continuity
Pu'g;n |cktsenses[. 4
s START 2Tmaor) §
s UL | across |
§ |squib valve
g
s 1 = "TraAT-——" =1 <
5 ) | XM-63-6A 8
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2 Iy L4———- —a | Open o8
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o
o
-3 1 < 1 > 15
2 (sa6a] | |
8 | Closed in s
~ START | | r' O
PUMP 2A | J
OR i
| START @ T
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EXAMINATION ANSWER KEY

ILT 10-1 Combined RO & SRO NRC Exam

23 ID: 10-1 NRO23 Points: 1.00

During an ATWS cendition, the URO placed the Standby Liquid Control (SLC) System
keylock on Panel 4F to FIRE SYS 1. The following plant conditions exist:

» RPV pressure is 1020 psig
e SLC discharge pressure is 1100 psig
ONLY ONE of the SLC System 1 squib firing circuits actuates

Based on these conditions, which statement is correct regarding the capability of the
SLC system to inject boron into the reactor?

A. SLC is injecting normally at full flow and reactor shutdown will occur as
designed.

B. SLC is injecting at reduced flow and reactor shutdown will occur later
than designed.

C. SLC is NOT injecting and System 2 must be initiated to shutdown the
reactor as designed.

D. SL.C is NOT injecting and initiating System 2 will NOT shutdown the
reactor as designed.

Answer: A
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QUESTION 34

Unit 3 is operating at 90% and Turbine Stop Valve Closure-RPS Trip Logic System Function Test, 3-SR-
3.3.1.1.14 (80), is being performed.

Main Turbine Stop Valve, MSV-2, is simulated CLOSED.

On panel 3-9-7, the Unit Operator depresses and holds MSV-1 TEST pushbutton 3-HS-47-141 until the
MSV-1 position indicator 3-ZI-1-74 indicates 0%.

Which ONE of the following completes the statements?

During this surveillance step, annunciator REACTOR CHANNEL A AUTO SCRAM 3-9-5B (window 1)
(D alarm

The RPS Trip Logic considers Main Turbine Stop Valve, MSV-1, CLOSED when the valve position is
_@__.

A. (1) willNOT
(2) <90% OPEN

B. (1)will
(2) < 5% OPEN

C. (1)will
(2) <90% OPEN

D. (1) will NOT
(2) <5% OPEN

Answer: C
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 212000 K4.01

Importance Rating 3.4

212000 Knowledge of the REACTOR PROTECTION SYSTEM design feature(s) and/or interlocks which
provide for the following: K4.01 System redundancy and reliability

Explanation; C CORRECT —In this step of the surveillance MSV-2 is simulated closed by de-energizing
relay RLY-99-5AK10E. When the operator tests MSV-1 and valve position is <90%, relay RLY-99-
5AK10A will de-energize and RPS channel Al will be de-energized. This will cause REACTOR
CHANNEL A AUTO SCRAM 3-9-5B (window 1) to annunciate.

A. Incorrect- First Part: Incorrect: When the operator tests MSV-1 and valve position is <90%, relay RLY-
99-5AK10A will de-energize and RPS channel A1 will be de-energized. This will cause REACTOR
CHANNEL A AUTO SCRAM 3-9-5B (window 1) to annunciate. Plausible if the candidate is unfamiliar
with the SR and does not know that MSV-2 is simulated closed. Second Part: Correct.

B. Incorrect- First Part: Correct. Second Part: Incorrect but plausible because MSV-1 slow closes to 5%,
then fast closes from <5%.

D. Incorrect- First Part: Incorrect: When the operator tests MSV-1 and valve position is <90%, relay RLY-
99-5AK10A will de-energize and RPS channel Al will be de-energized. This will cause REACTOR
CHANNEL A AUTO SCRAM 3-9-5B (window 1) to annunciate. Plausible if the candidate is
unfamiliar with the SR and does not know that MSV-2 is simulated closed. Second Part: Incorrect but
plausible because MSV-1 slow closes to 5%, then fast closes from <5%.

Technical Reference(s): 3-0I-99, 3-SR-3.3.1.14(81)

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (6) Design, components, and function of reactivity control

mechanisms and instrumentation.
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D. Both RPS divisions systems are affected by this procedure.

1.

Half Scrams for the A RPS System uses Limit Switches on each Turbine
Stop Valve as inputs to both the scram circuits. Both relays in each system
must be DE-ENERGIZED to cause a half scrams. (ICS Point SOE035 for
Reactor Trip Actuator A1 or A2))

- SOEO038

ICSPT Bus Relay Limit Switch for the following valves | Fuse
(<90% Open)
RLY-99-5AK10A 8V-1 (Z8-1-74F) FU1-1-74A
At
RLY-99-5AK10E SV-2 (Z8-1-78F) FU1-1-78A
RLY-99-5AK10C SV-3 (ZS-1-84F) FU1-1-84A
SOE040 A2
RLY-99-5AK10G 8v-4 (Z8-1-88F) FU1-1-88A

6.0 ACCEPTANCE CRITERIA

A

)

Responses which fail to meet the following acceptance criteria constitute
unsatisfactory surveillance procedure resuits and require immediate notification
of the Unit Supervisor at the time of failure.

1.

A RPS Half Scram signal from Channel A1 is generated by test closing
Turbine Stop Valve MS8V-1 and simulating closed MSV-2.

A RPS Half Scram signal from Channel A2 is generated by test closing
Turbine Stop Valve MSV-4 and simulating closed MSV-3.

An RPT Trip System A signal is generated by test closing MSV-1 and
simulating closed MSV-2 during the performance of this procedure.

An RPT Trip System B signal is generated by test closing MSV-4 and
simulating closed M8V-3 during the performance of this procedure.

A RPS8 Half Scram signal will extinguish SCRAM SOLENOID GROUP A
LOGIC RESET 1, 2, 3 and 4 indicating lights (4) on Panel 3-8-5.



BFN
Unit 3

Turbine Stop Valve Closure - RPS Trip |3-8R-3.3.1.1.14(8 1)
(Channel A1/A2) and RPT Trip (System |Rev, 0012
A & B) Logic System Functional Test |Page 34 of 79

Date

NOTES

1} Steps 7.4.2[1] through 7.4.2[5] should be performed expeditiously to minimize steam system
periurbations.

2) TSVs will slow close for the first 95% of travel and fast close for the last 5% of travel.

3} Step 7.4.2{1] thru Step 7.4.2[5] data and sign off(s) may be performed after the completion of
Step 7.4.2[5].

7.4.2  Stroke Testing of 3-FCV-1-74

(]

(2]

(6]

On Panel 3-9-7
SIMULTANEQUSLY PERFORM the following:

o DEPRESS and HOLD MSY-1 TEST push-button,
3-HS-47-141 until Step 7.4.2[5]

AND
e  START the stopwatch.
On Panel 3-9-7
WHEN MSV-1 position indicator, 3-Z1-1-74 reads 0%, THEN
STOP the stopwatch.
On Panel 3-9-17, Bay 1

»  [NReic CHECK 3-RLY-099-05AK10B, RPS CH B1 TURB
STOP VLV 8V-1 CLOSURE is DE-ENERGIZED. er
50-260/93008).

e CHECK 3-IL-099-5A-DS16B, 8YS A TURBINE STOP
VLV indicating light is EXTINGUISHED.

On Panel 3-8-15, Bay 1

CHECK 3-RLY-093-05AK10A, RPS CH A1 TURB STOP VLV
SV-1 CLOSURE relay DE-ENERGIZED.

RELEASE MSV-1 TEST push-button, 3-HS-47-141.

CHECK MSV-1 TEST valve returns tc OPEN position as
indicated on 3-ZI-1-74.
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|Page 69 of 80

lilustration 3
{Page 6 of 17)

Actions to Place RPS Instruments in Tripped Condition (Tech Spec Table 3.3.1.1-1)

CAUTION

This table was written for the removal of one fuse. if removing two fuses, research the logic carefully for effects on RPS and RPT's. if
two fuses are removed, one fuse in an “A” channel and one fuse in a B channel, and a Rx scram and turbine trip oceur while these
fuses are removed, they must be reinstalled in order to reset the scram and RPT logie.

NOTE
Device Function corresponds to the Tech Spec Table 3.3.1.1 Functions.

P

E

DEVICE FUSE RELAY PANEL PRINT ALARMS REMARKS
[URBSIOF VLV #1 | A1 GHANNEL SRLY-USS-USAKTOA | &-15 - [30E915.9 NONE BO1H CIRCUITS FOR ANY SINGLE
3FCV-1.74 3-FUI-1-74A TURB STOP YLV CAN BE
Function: 8 (SA-T10A) DLENCRGIZED AND NO 1/2 SCIRAM OR
B1 CHANNEL SRLY-UU9-USAKIOB | w17 3-030E915-40 RET LOGIC ACTUATION OCCURS.
3-FUL-1-748 3-RLY-099-05AK10K 3.45E763-14(RPT)
(6A-F10B)
TURB STOF VLV §2 | A1 CHANNEL 3RLY-093-05AK10E | 615 3730E915-9 NONE BOTH CIRCUITS FOR ANY SINGLE
3-FCV-1-78 3-FUL1-78A 3-RLY-U8Y-USAKTUS X1 3-45E/63-19{RF 1) TURB STOP VLV CAN BE
Futiction. 8 (5A-F10E) DEENERGIZED AND NO 1/2 SCRAM OR
B2 GHANNEL 3-RLY.089-05AK10D 3-730E915-40 RPT LOGIC ACTUATION OCCURS,
3-FUI-1-788
(5A F10D)
Date

7.41 RPS Channel A1 Test Alignment (continued)

NOTE

- The RPS and RPT logic is functionally tested by partially closing Turbine Stop Valve MSV-1

and simulating closed MSV-2 to satisfy the RPS Channel A1 Logic. The valves themselves
will be full stroked closed if stroke timing of the TSVs is required.




Lesson Plan Content

APPENDIX C TRANSPARENCIES
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Page 38 of 49
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QUESTION 35

A Unit 1 plant startup is in progress with the REACTOR MODE SELECTOR switch in
STARTUP.

IRM indications are as follows:

C 57/125 on Range 6
H 27/125 on Range 6

Which ONE of the following describes the conditions that will occur if IRM C and IRM H are
ranged down to Range 5?

A. Half scram ONLY
B. Rod block ONLY

C. Rod block AND a Half scram

D. Rod block AND a Full scram

Answer: C
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA#

215003A3.03

Importance Rating 3.7

Ability to monitor automatic operations of the INTERMEDIATE RANGE MONITORING (IRM) SYSTEM
including: A3.03 RPS status

Explanation: C CORRECT - Ranging down one range will cause IRM C to go upscale and IRM H to read
69.5/125. IRM C will canse a rod block (104.6/125) and a half scram (116.4/ 125) on RPS A

A. Incorrect- Plausible if the candidate does not recall that a rod block also results from this event or if the
new IRM reading is calculated incorrectly.

B. Incorrect- Plausible if the candidate does not recall that a 1/2 scram also results from this event if the
new IRM reading is calculated incorrectly.

D. Incorrect - This distractor is plausible if the candidate miscalculates the reading for IRM H.

Technical Reference(s): 1-01-99

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Oyster Creek 2010 #17
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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1-OI-92A

G. The IRMs produce the following trip outputs to the Reactor Manual Control
System rod withdrawal block circuitry:

Em) 1. High (> 104.6 on 125 scale).

2. Inop (module unplugged, mode switch NOT in OPERATE, HV power
supply low voltage, loss of 24VDC power supply to IRM drawer).

3. Downscale (< 7.5 on 125 scale), bypassed if range switch set to position 1.

4. Detector wrong position (detector NOT full in).

3.0 PRECAUTIONS AND LIMITATIONS (continued)

H. The IRMs produce the following trip outputs to the Reactor Protection System
auto-scram circuitry:

‘ 1. High-High (> 116.4 on 125 scale).

2. Inop (module unplugged, mode switch NOT in OPERATE, HV power
supply low voltage, loss of 24VDC power supply to IRM drawer).

3. In addition, by removing the blue shorting links (2 total links), the IRMs are
placed in the non-coincident trip logic where any one channel, if tripped,
will produce a full reactor scram. The 2/4 Voters are also in this logic such
that a trip output from any one Voter yields a full Reactor Scram.



Oyster Creek 2010 #17

17 ID: 10-1 NRO17 Points: 1.00

A plant startup is in progress with the REACTOR MODE SELECTOR switch in
STARTUP. An event then occurs and IRM 15 fails INOP.

Which of the following conditions will occur, if any, as a result of this event?
A. A 1/2 scram ONLY
B A rod block ONLY
C. A rod block AND a 1/2 scram
D

NEITHER a rod block NOR 1/2 scram

Answer: C
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QUESTION 36

SRM 'A' drawer loses power during a Unit 1 plant startup. All IRMs are on range 4. The RPS shorting
links are installed.

Which ONE of the following completes the statement?

The power supply to the SRM 'A' drawer is __ (1) and the plant response to the SRM A loss of power
s_ ...

A.(1)RPS
(2) a Reactor Scram and rod block

B. (1) £24VDC
(2) a Reactor Scram and rod block

C. (1) £24VDC
(2) arod block ONLY. A Reactor Scram will NOT occur

D. (1) RPS
(2) arod block ONLY. A Reactor Scram will NOT occur

Answer: C
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Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 215004 K2.01

Importance Rating 26

Knowledge of electrical power supplies to the following: K2.01 SRM channels/detectors

Explanation: C CORRECT- the loss of the 24 VDC will cause a loss of SRM logic modules and an inop
trip and a withdraw block. No scram signal will occur.

B. Incorrect- +24 VDC is the power supply to the SRM HVPS, however this is plausible if the candidate
does not recall the DC power supply. A scram signal will NOT occur, however this is plausible if the
candidate confuses this with an IRM HI HI/INOP signal which will generate a scram signal when the
MODE switch is NOT in RUN.

A. Incorrect- A scram signal will NOT occur, however this is plausible if the candidate confuses this with
an IRM HI HI/INOP signal which will generate a scram signal when the MODE switch is NOT in RUN.

D. Incorrect - +24 VDC is the power supply to the SRM HVPS. This is plausible if the candidate does not
recall the DC power supply.

Technical Reference(s): , 1-ARP-9-5A window 13

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Vermont Yankee 2009 #3

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




BFN Panel 9.5 1-ARP-9-5A
Unit 1 1-XA-55.54 Rev. 0016
,,,,,,,, . Page17of44
Sensor/Trip Point:
SRM
Relay K-20 A. 6.8x10% cps
HIGH/INOP B. INOP.
1. Hivoltage low.
13 2. Module unplugged.
3. Mode switch NOT in operate.
(Page 1 of 1) - 4. Loss of £ 24VDC to monitor.
Sensor Panel 1-8-12, MCR.
Location:
Probable A. One or more sensor trip conditions exist.
Cause: B. Sl (or SR) in progress.
C. SRM detectors NOT withdrawn.
D. Malfunction of sensor.
Automatic Rod withdrawal block below range 8 on IRM detector NOT bypassed, and Rx
Action: Mode Sw. NOT in Run.
Operator . VALIDATE initiating condition using multiple indications.
Action:

References:

- IF permissible during startup (Mode 2) operation, THEN
BYPASS affected SRM detector. REFER TO 1-01-02.

- INReic] IF one or more SRM recorder readings are downscale, THEN
CHECK for loss of £ 24VDC power.

E. NOTIFY Instrument Maintenance that functional test of any monitors
indicating an INOP condition, including a downscale reading, are
required before the instrument can be considered operable.

[NRC IE ltem 86-40-03]

F. REFER TO Tech. Spec. Sect. 3.3.1 2, Table 3.3.1.2-1, TRM Tables

3.3.4-1 and 3.3.5-1.

A

B. CHECK ROD withdrawal has been inhibited.
C

D

1-45E620-6-1 1-730E237-8

O 0 oo

O



Vermont Yankee 2009 #3

Propoéed Question:  Common 3
Given the following conditions:

e The plant is performing a startup
e All equipmentis operable
» The RPS shorting links are installed

Then, the SRM'A' drawer loses power

Which one of the following describes what supplies the SRM'A’ drawer and what is the plant
response?

A 125 VDC.

A Reactor Scram and rod block will occur

B. +24VDC.
A Reactor Scram and rod block will occur.

C. +24\DC,
A rod block will occur. A Reactor Scram will NOT oceur.

D. 125 VDC.
A rod block will occur. A Reactor Scram will NOT occur.

Proposed Answer: C
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QUESTION 37

Which ONE of the following completes both statements for the APRM and Voter power supply
arrangement?

Each APRM chassis is powered from __ (1)___ Quadruple Low Voltage Power Supply (QLVP).

The four Low Voltage Power Supplies (LVPS) are powered from )

A (1) One

(2) the QLVP(s)
B. (1)One

(2) RPS
C. (1) Two

(2) the QLVP(s)
D. (1) Two

(2) RPS
Aunswer: B
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Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 215005 K2.02

Importance Rating 26

Knowledge of electrical power supplies to the following;:
K2.02APRM channels

Explanation: B CORRECT — The QLVPS supplies the loads only in its cabinets. The QLVPS is
powered from both RPS Busses with LVPS 1 and 2 from RPS A and 3 and 4 from RPS B

A Incorrect — First Part: Correct. Second Part: Incorrect. Plausible that the candidates may
confuse QLVP and LVPS.

C Incorrect — First Part: Incorrect. Each APRM gets power from the QLVP in it’s cabinet. Second
Part: Incorrect. Plausible that the candidates may confuse QLVP and LVPS.

D Incorrect —First Part: Incorrect. Plausible if the candidate confuses the fact that 2 LVPs are
powered from each RPS bus. Second Part: Incorrect Plausible because 2 LVPs are powered
from each RPS bus

Technical Reference(s): 2-01-92B

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.148 V.B.8

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




BFN
Unit 2

Average Power Range Monltoring 2-01-92B
Rev, 0038
Page 10 0f 30

3.0

PRECAUTIONS AND LIMITATIONS {continued)

a.

The OPRM channel/cell provides an INOPERATIVE ALARM (Inverse Video)
when the quantity of operating OPRM cells is less than 23. When the number
Ol LPRMSs ina cell is reduced 1o less than 2, the OPRM Cell is considered
Inoperable. The OPRM function is disabled when the reacior mode switch is in
a position other than RUN or the Reactor is operating outside of the OPRM
Auto Enable region.

The Operators Display Assembly, which normally monitars tha | PRM or APRM
power, will automatically switch over to OPRM manitoring when the reactor is
placed in the region of potential instability. The region of potential instability is
bounded by 225% power and <60% Lolal reciie drive flow (OPRM Aulu Enable
region) from any ong of the chanrels.

Ihe message "OPEM | RIP ENABLED" 15 displayed tor each APHM when
entering the power/flow region where instability can occur. The message will be
replaced with "ANTICIPATED INSTARILITY" whenever a Fre Trip (alarm)
setpoint has been reached by any of the OPRM algorithms. If an oscillation trip
existe, as definad by the OPRM trip eetpointe, the message is repiaced with
"INSTABILITY DCTCCTED” and when two of these types of trips oceur, an RPS
aulomalic scram s eceived.

The operaror has the ability to transfer the display back from OPRM to APRM
by depressing the "ETC" softkey.

There are a total of four Operators Display Assemblies (ODAs), 2 for the
APRM/OPRMs and 2 for the RBM Farch APRM (DA is shared by 2
APRM/OPRMs. Allfour ODA's are powered by 1 & C BUS A",

The following are power supplies for the APRM/OPRM:
(Panel 2-9-14 is made up of 5 Chassiz, 4 APRMs and 1 ROM)

1. There are five Quadruple Low Yoltage Power Supplies (QLVPS), one per
bay Panel 2-9-14.

2. Each QLVPS recewes power trom both RPS busses. LVPS 1 and 2 are
fed from RPS A, LVPS 3 and 4 are ‘ed from RFS B.

3. Foreach QLVPS, LVPS 1 ard 4 feed the APRM and RBM A Chassis and
LVPS 2 and 3 feed LPRM and RBM B Chassis.

4. Each Voter is powered from the RPS bus it sarves, such that those
assigned to RIS subchannels B1 and B2 are powered from RPS B and
those assigned to RPS subchannels A1 and AZ are powered from RPS A,
These power supplies are seen at the botton: of the panels on the CLVYPS
and are indicated energized by the green illuminated lights.
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Hiustration 1
(Page 1 of 5)
APRM Trip Outputs
APRM Trip Outputs
TRIP SIGNAL SETPOINT ACTION
APRM Downscale 5% 1. Rod Block if REACTOR MGODE SWITCH in
RUN.
APRM Inop 1. APRM Chassis Mode not in OPERATE | 1. One Channel detected, no alarm or RPS
{keviock to INOP). autput signal.

Loss of Input Power to APRM.

[

2 Two Channels detected, RPS culput signal
to all four Voters (Full Reactor Scram).

3. Self Test detected Critical Fault in the

4

A
I s,

APRM instrument.
Firmware Watchdog fimer has timed
ot
APRM Inop Condifion | 1. <20 LPRMs in OPERATE, or = 3 per 1. <20 LPRMs tofal or <3 per level resultsin a
level. Red Block and a trouble alarm on the
display panel. This does nof yield an
automatic APRM frip, but does, however,
make the associated APRM INOP.
APRM High 1. DLO 1. Red Block if REACTOR MODE SWITCH in
% {0.68W + 58%} RUM.
SLO

< {0.66W{W-10%) + 59%)
[W = Total Recire Drive Flowin %
rated].

2. HNeulron Flux Clamp Rod Block = 2. Rod Block in all REACTOR MODE
113% SWITCH positions except RUN.

3. = 10% APRM Flux.

APRM High High

1. DLO 1. Scram.
< {0.66W + B5%}
2. SLO
<0 86(W-10%) + 65%)
W = Total Recire Drive Flowin %
rated].
2. £119% APRM Flux. 2. Scramin all REACTOR MODE
SWITCH positions except RUN.
3. = 14% APRM Flux.

APRM Flow 1. = 5% mismatch between APRM 1. Flow compare inverse video alarm.
Converter Channels.

2. 187% Flow monitor upscale. 2. Rod Block.
OPRM Inop = 23 Operable Cells - Annunciation Only

A cell is inop when it has < 2 operable

LPRM's

OPRM Pre-Trip

Any one of three algorithms, period, growth, | Rod Block

Condition or amplitude exceeds iis pre-trip alarm
setpoint for an operable OPRM cell.

OPRM Trip Any one of the three algorithms, period, 1. One Channel detecied, no RPS output
growth, or amplitude for an operable OPRM signal.

cell has exceeded its &rip value:

[

Two Channels detected, RPS output signal
to all four Voters (Full Reactor Scrami.

All OPRM setpoints are bypassed when the Reactor Mode Switch is not in RUN or the

Reactor is not operating in the Power/Flow region where instabilities can occur (225% Power
& <60% Recirc Drive Flow).
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[RPS K] [RESTE]
QLVPS 10
A - LVPS1 APRM #2
LVPS 4 i
LyEse LPRM #2
LVPS 3
APRM #4
] i
LPRM #4
QLVPS 30
— LWPS1 £ RBM ‘A’
LVP3 4 1
LWPS2 ¥ =
LWS3 & RBM B

— LVPS 1 APRM #1
LVPS 4
1 1
LVPS 2
: : LPRM #1
T LvPS 3
TP-14: POWER DISTRIBUTION BLOCK DIAGRAM



QUESTION 38

All Main Steam Line Isolation Valves (MSIVs) have closed and a reactor scram has occurred on Unit 3.

RPV pressure is being maintained 800 to 1000 psig using the SRVs.
RPV level is being maintained using RCIC in MANUAL due to a controller failure.

Which ONE of the following describes the RCIC System response with no operator action as reactor
pressure is lowered from 1000 to 800 psig?

RCIC Pump speed will ___ (1)___ and RCIC pump discharge pressure will ___ (2)

A. (1) lower
(2) lower

B. (D) lower
(2) remain constant-

C. (1) remain constant
(2) rise

D. (1) remain constant
(2) lower

Answer: D



Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 217000 A1.02

importance Rating 3.3

Ability to predict and/or monitor changes in parameters associated with the operating the
REACTOR CORE ISOLATION COOLING SYSTEM (RCIC) controls including:
A1.02RCIC pressure

Explanation: D CORRECT — When in MANUAL, a constant signal is sent to the signal
converter and is used to control RCIC at a constant speed as reactor pressure drops, speed will
remain constant and discharge pressure will drop as reactor pressure against which the pump is
working, drops. With a constant speed and lower resistance, flow will increase.

A Incorrect — If the candidate believes that manual control maintains a constant valve position
then as steam pressure drops, speed will drop. With the pump working against a lower pressure,
the discharge pressure will drop. This is also re response while in AUTO

B Incorrect — See A above for part 1 with 2 the operator may believe that with a constant valve
position the pump will discharge at a constant pressure

C Incorrect —Candidate may believe that at a constant speed and lower pressure to work against,
discharge pressure may rise as does RCIC flow

Technical Reference(s): 3-01-71

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Hiustration 2
{(Page 1 of 2)

RCIC Flow Controller Operation
3-FIC-71-36A

The RCIC SYSTEM FLOW/CONTROL controller, 3-FIC-71-36A, has 2 modes of operation.
MANUAL and AUTO.

in Manual it controls the output ma signal with 2 rates of change available. The Fastrate is
~ 30 seconds to traval full scale. The Fast rates are selected by moving the Manual contrel
lever to the «« or the —— position. The Slow rate is = 40 seconds to travel full scale. The
Slow rates are selecied by moving the manual control lever to the « or the — positicn. A
momentary movement of the manual control lever to the « or the — position will result a
change of 0.1% o1 = 0.7 gpn.

In Aito it also controls the ma signal hut with a different means of confrolling  The signal is
changed in Auto by changing the setpoint. The rate for full scale travel of the setpoint is

~ 45 seconds. A momentary depressing of the setpoint in either the raise or lower keys will
result a change of 0.1% or~ 0.7 gpm.

Both Autd to Manual and Manual to Auto transfers are "bumpless” transfers.

The "CASCADE" E function is NOT used.

SOAEETLATE e
FAZL lamp (red]
e oo, ALARM 1amp (yallow)
PEOCRAMMAELE

IT™ ., EETPOINT INDEX
jindicsted By a Eright curaoe)

FIRCZION EEY i)
LWr KE¥F
PROCES: wariablefoatpoint
“lgital gisplay {gps)
HESITAZMENT indicatos

{max graph

W

C

il

Satpoint up/fdovm keys

G RN

CPERATION €002
TRENRFRS AWTTIRER "q-::?
.
CTIOUT INTECATOR e bt rnndes Ui
FAYDAL ODERATION w*“z-—‘—i:_ J
LEvaR CONTROL VALVE ACTION LASEL

{(opaafaioge [Irky)
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Hlustration 2
{Page 2 of 2}
RCIC Flow Controller Operation
3-FIC-T1-3BA

PROGRAMMABLE FUNCTIOM KEY (PF key)

While depressed (PF lamp ON) digital display shows “SETPOINT". When NOT depressed,
PF lamp “OFF" digital display shows system flow. Display will default back to eystem flow
when PF key is released.

STATUS LIGHTS

ALM (alarm) flashes (a flashing alarm lit will override a continuously lit ALM light.}
Data-protect battery needs to be replaced. (RCIC operatle)

ALM (alanm) condinuously il

Indicates the controllers high or low imit alarm 1s actuated or the inputioutput signal Ine 15
open (RCIC inoperahle)

FAIL fit

Indicates a serious failure has occurred in the controlier. (RCIC inoperable)



QUESTION 39
Unit 2 RCIC was operating following an initiation when a spurious RCIC turbine trip occurs.

The US attempts a RCIC turbine reset by having an UO close and then open the RCIC
TURBINE TRIP/THROTTLE VALVE, 2-FCV-71-9.

The UO completes the task and the US has the following indications of RCIC:
RCIC TURB TRIP/THROTTLE VALVE, 2-Z1-71-9 - green light ON; red light OFF

-]
e Handswitch RCIC TURB TRIP/THROTTLE VALVE, 2-HS-71-9 - red light ON, Green
light OFF

e RCIC TURBINE CONTROL VALVE, 2-FCV-71-10 - green light ON, red light ON
RCIC STEAM LINE INBD, 2-FCV-71-2 - green light OFF, red light ON

Which ONE of the following describes the current condition of RCIC?
A. RCIC is tripped requiring local mechanical linkage to be reset. .

B. RCIC is reset and will start as soon as RCIC TURBINE STEAM SUPPLY VLV,
2-FCV-71-8, begins to open.

C. RCIC is reset and will start after RCIC TURBINE STEAM SUPPLY VLV,
2-FCV-71-8, is full open.

D. RCIC is tripped requiring RCIC AUTO ISOL LOGIC A & B RESET pushbuttons to be
depressed.

Answer: A
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Examination Outline Cross-Reference

Level: RO SRO
Tier# 2

Group # 1

KIAd# 217000 K5.06
Importance Rating 2.7

Knowledge of the operational implications of the following concepts as they apply to REACTOR
CORE ISOLATION COOLING SYSTEM (RCIC):

K5.06 Turbine operation

Explanation: A CORRECT - RCIC is tripped and the linkage must be reset locally.

B- Incorrect — RCIC is NOT reset. Plausible if the candidate believes that Handswitch RCIC
TURB TRIP/THROTTLE VALVE, 2-HS-71-9 - red light ON, Green light OFF indicates that

the RCIC turbine is reset.

C- Incorrect — RCIC is NOT reset. Plausible if the candidate believes that Handswitch RCIC
TURB TRIP/THROTTLE VALVE, 2-HS-71-9 - red light ON, Green light OFF indicates that

the RCIC turbine is reset.

D- Incorrect —RCI is tripped not isolated. Plausible because an isolation will cause a trip, but a

trip does not cause an isolation.

Technical Reference(s): 2-0O1-71

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: Fitzpatrick 2008 #37
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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8.4 RCIC Turbine Trip

NOTES

1)  The following signals cause a RCIC turbine trip. The RPV High Water Level Trip
Signal closes the RCIC TURBINE STEAM SUPPLY VLV, 2-FCV-71-8, and RCIC
PUMP MIN FLOW VALVE, 2-FCV-71-34. All other trip Stgnals close the RCIC
TURBINE TRIP/T HROTTLE VLV, 2-FCV-71-9 and RCIC PUMP MIN FLOW VALVE,
2-FCV-71-34.

o High RPV Water Level (+51 inches, Auto Reset at -45")
« Low Pump Suction Pressure {10 inches Hg vacuum}
« High Turbine Exhaust Pressure (50 psig)
¢  Turbine Overspeed (Mechanical 122.3% of rated signal)
+ Automatic Isolation
« Manual Push-button
2} All operations are performed at Panel 2-9-3 unless otherwise noted.

(1

[2]

IF RCIC Turbine did not trip from high RPV water level, THEN

VERIFY the following automatic actions:

A. RCIC TURB TRIP/THROTTLE VLV, 2-FCV-71-8, closes. m|
B. RCIC PUMP MIN FLOW VALVE, 2-FCV-71-34, closes. O
C. RCIC TURB SPEED, 2-51-71-42A  indicates zero RPM. |

IF RCIC Turbine tripped from high RPV water level, THEN

VERIFY the following automatic actions:

A. RCIC TURBINE STEAM SUPPLY VLV, 2-FCV-71-8,
closes. O

RCIC PUMP MIN FLOW VALVE, 2-FCV-71-34, closes. O

C. RCIC TURBINE SPEED, 2-SI-71-42A, indicates
zero RPM. ]
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84 RCIC Turbine Trip {continued)

[3] IF RCIC initiation signal is present, RCIC trip was NOT due o
high water level AND further RCIC operation is desired, THEN

RESET RCIC Turbine and RETURN to operation as follows:

(3.1 VERIFY Lip condition has been conecled. ]

CAUTION

Any time the RCIC controller is placed in “MANUAL” RCIC is to be considered "NOT
OPERABLE". However, RCIC is still available.

NOTE

RCIC SYSTEM FLOW/CONTROL Controller, 2-FIC-71-36A, is placed in MANUAL with the
demand zeroed fo prevent turbine overspeed or hunting when the KCIC [ URB
TRIP/THROT YALVE, 2-FCV-71-9, is reopened.

3.2] PLACE RCIC SYSTEM FLOW/CONTROL,
Z-FIC-71-364, in MANUAL by DEPRESSING MANUAL
operation mode transter switch and ADJUST manual
operation lever to minimum. O

NOTES

1) A mechanical overspeed trip requires manual reset of the trip linkage at RCIC turbine.
To reset, push linkage toward throtile valve until tappet nut collar latches trip lever.

2} Toreset RCIC TURB TRIP/THROT VALVE, 2-FCV-71-9, the valve operator must be
driven fully closed then renpened

5.3 RESET RCIC TURB IRIPITHRU T VALVE, 2-+CV-/1-9. W]

[3.4] VERIFY RCIC TURB TRIP/THROT VALVE, 2-~FCV-71-8,
and RCIC TURBINE CONTROL VALVE, 2-FCV-T1-10,
open O
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QUESTION 40

Unit 2 was operating at 100% Reactor Power with RHR Pump 2B tagged. A Loss of Coolant Accident
with a subsequent Loss of Off Site Power has resulted in the following plant conditions:

Reactor Water Level is (-)125 inches

Drywell Pressure is 4.1 psig

B and D 4KV Shutdown Boards are de-energized
RHR Pump 2A tripped

Which ONE of the following identifies the MINIMUM action, if any, that will prevent the Automatic
Depressurization System (ADS) logic from an Auto-Initiation?

A. NO action is required

B. Place ONLY ADS Logic Inhibit Switch 'A’ to INHIBIT

C. Place ONLY ADS Logic Inhibit Switch 'B' to INHIBIT

D. Place BOTH ADS Logic Inhibit Switches 'A' AND 'B' to INHIBIT

Answer: A
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Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 218000 K4.01

Level: RO SRO

Importance Rating 3.7

Knowledge of the AUTOMATIC DEPRESSURIZATION SYSTEM design feature(s) and/or interlocks
which provide for the following: K4.01 Prevent inadvertent initiation of ADS logic

Explanation: A CORRECT- Pump running permissive is not met. It is the same permissive for System 1
and 2 ADS logic. Any one of the four RHR pumps or either A or B and either C or D Core Spray pumps
running is required. No RHR Pumps or Core Spray Pumps are running.

B. Incorrect- Plausible in that system 1 channel A logic would be made up with Core Spray pump A
running. But because S/D board B doesn’t have power to Core Spray pump C, and Core Spray works in
pairs, Core Spray pump A is not running. Additionally RHR pump C doesn’t have power and RHR pump

A tripped.

C. Incorrect- Plausible in that system 2 channel A logic would be made up with Core Spray pump A
running. But because S/D board B doesn’t have power to Core Spray pump C, and Core Spray works in
pairs, Core Spray pump A is not running. Additionally RHR pump C doesn’t have power and RHR pump

A tripped.

D. Incorrect - Plausible in that if the right combination of Core Spray Pumps were running or any RHR
Pump running, this would be correct answer.

Technical Reference(s): OPL171.043, 2-OI-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source:

Bank: X
Modified Bank:
New:

Question History:

Previous NRC: BFN 1006 #40

Question Cognitive Level:

Memory or Fundamental Knowledge
Comprehension or Analysis: X

10 CFR Part 55 Content:

55.41 (7) Design, components, and function of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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INSTRUCTOR NOTES
d. EOI Appendix 8G crossties CAD 1o DWCA PROCEDURE USE
& ADHERENCE
4. ADS systems controls TP-2

a. Consists of pressure and water level sensors arranged
in the trip systems that control a solenoid-operated
pilot air valve

b.  The sclenvid-operated valve controls the pneumatic
pressure applied to a diaphragm actuator which
controls the SRV directly

c. Cables from sensors lead to the Control Room where
logic arrangements are formed in cabinets

d.  Control channels are separated to limit the effects of
electrical failures

e. Atwo-position control switch is provided in the Control
Room for control of the ADS valves

1)y  Two positions are OPEN and AUTOQ

2)  In OPEN, the switch energizes a DC solenoid
which allows pneumatic pressure to be applied
to the diaphragm actuator of the relief valve

NOTE:
The retief valves can be manually opened io provide a controlled
nuclear system cooldown undgr conditions where the normal heat sink
is not available

3)  InAUTOQ, the valves ars controlled by the ADS
logic and pressure relief logic
f. Four of the six ADS valves may alsc be controlied from
a backup control board which is provided to facilitate
plant shutdown and cooidown from ouiside the Control
Room

5. Automatic Depressurization initiation Logic

DCN 51106
Cable & Switch
configuration /
maodifications

HP Use
SELF-CHECKING

Pressure relief
consists of
actuation of
reactor pressure
on internal pilet or
by electro-
pneumatic
operation via
prassure switches.

UNIT
DIFFERENCE,
DCN 51106 adds
new panel "25-
858" to Unit 1

- a. The following conditions must be met before autornatic  Obj. V.B.4
depressurization will occur Obj. V.C.3
1) Two coincident signals of high drywell pressure  Obj. V.D.3
(+2.45 psig) and low low low reactor vesss| Obj. V.E4
OPL171.043
Revision 13
Page 13 of 3C
INSTRUCTOR NOTES
water level (-122%)
OR
-122" for 255 sec. LT-3-58A-D
2y A confirmatory low reactor vessel water level LT-3-184
signal (+2") (Tech Spec¢ Value 07) LT-3-188

- 3)  Any one of the four RHR pumps or gither Aor B Obj. V.C 4
and either C or D Core Spray pumps running Obl. V.D .4
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3.4 Main Steam Relief Valve (MSRV / ADS)

A

wWhenever both the acoustic monitor and the temperature indication on a relief
valve fail to indicate in the Control Room, the Technical Specifications

Section 3.3.3.1 should be consulted to determine what limiting conditions for
operation apply.

In the event that a relief valve fails to function as designed and the cause of the
malfunction is not clearty determined and then comrected, the valve should be
considered inoperable and Technical Specifications Section 3.5.1and 3.4.3
should be consuited to determine what limiting conditions for operation apply.

ADS will initiate when ALL of the following conditions are met:

1. A confirmatory Low reactor water level signals (+2.0 inches), REACTOR
LEWEL LOW ADS BLOWDOWN PERMISSIVE, 2-9-3C Window 3

2. Two coincident signals for each of the following parameters:

a. high drywell pressure (+2.45 psig) in conjunction with low low fow
reactor water level (-122 inches), ADS BLOWDOWN HIGH DRYWELL
PRESS SEAL-IN, 2-XA-55-9-3C window 33 and RXWTR LVL
LOW LOW LOW ECCS/ESF INIT 2-LA-3-58A, 2-%A-55-9-3C
Window 28

OR

b. low low low reactor water level (-122 inches), RX WTR LVL
LOW LOW LOW ECCS/ESF INIT 2-LA-3-58A, 2-XA-55-9-3C
Window 28, for 265 seconds (High drywell pressure bypass)

3. One RHR pump OR two Core Spray pumps (A or B and C or D) running,

RHR OR CS PUMPS RUNNING ADS BLOWDOWN PERMISSIVE,
2-XA-55-9-3C Window 10.

4, When ALL of the above logic is satisfied, then a 95 second timer staris
{ADS BLOWDOWN TIMERS INITIATED, 2-XA-55-9-3C, Window 11) and
the timer must be timed out {o initiate ADS blowdown.

Depf GSSMQ 2-X5-1-159 and -161 on Panel 2-9-3 will reset the ADS Blowdown
Timers. They also reset an ADS initiation, if the timers have timed out. ADS
will re-initiate upon subsequent timing out of the timer provided the low level
and pump IOQ?C signals still exist. The timer setpoint is 95 seconds, however
setpoint tolerance allows it to be as low as 77 seconds.
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Browns Ferry 1006 NRC #40

40.

HLT 0810/1006 Written Exam

218000 K4.01

Unit 2 was operating at 100% Reactor Power with RHR Pump 2B tagged. A Loss of Coolant
Accident with a subsequent Lass of Off Site Power has resulted in the following plant
conditions:

L

Reactor Water Level is (-)125 inches

Drywell Pressure is 4.1 psig

B AND D 4KV Shutdown Boards are de-energized
RHR Pump 2A tripped

Which ONE of the following identifies the MINIMUM action, if any, that will prevent the
Automatic Depressurization System (ADS) from an Auto-Initiation?

A. NO action is required

B. Place ONLY ADS Logic Inhibit Switch 'A’ to INHIBIT

C. Place ONLY ADS Logic Inhibit Switch 'B' to INHIBIT

D. Place BOTH ADS Logic Inhibit Switches 'A' AND 'B' to INHIBIT
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QUESTION 41

Given the following plant conditions:
« During performance of 2-SR-3.3.1.1.13, "Reactor Protection and Primary Containment Isolation
Systems Low Reactor Water Level Instrument Channel B2 Calibration," 2-L1S-3-203D, RX WATER
LEVEL LOW, fails to actuate.

« It is determined that the failure is due to an inoperable switch and a replacement is NOT available for
4 days.

» The Shift Manager has determined that the proper action is to trip the inoperable channel ONLY.
Which ONE of the following completes the statements?
The Channel will be placed in a tripped conditionby _ (1)__
The effect on the Unit willbe _ (2)

A. (1) Removing the fuse associated with 2-L1S-3-203D
(2) NO Primary Containment Isolation

B. (1) Removing the fuse associated with 2-LIS-3-203D
(2) PCIS Groups 2, 3 and 6 Inboard Isolations

C. (1) Placing a trip into the Analog Trip Unit associated with 2-L1S-3-203D
(2) NO Primary Containment Isolation

D. (1) Placing a trip into the Analog Trip Unit associated with 2-L1S-3-203D
(2) PCIS Groups 2, 3 and 6 Inboard Isolations

Answer: A



Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference K/A# 223002 A2.06

Importance Rating 3.0

Ability(a) predict the impacts of the following on the PRIMARY CONTAINMENT ISOLATION
SYSTEM/NUCLEAR STEAM SUPPLY SHUT-OFF; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal conditions or operations: A2.06
Containment instrumentation failure

Explanation: A CORRECT — Pulling the fuse associated with L1S-:-3-203D de-energizes the 'B2' Channel
of RPS causing a 1/2 scram in RPS 'B' and a 1/4 isolation in PCIS. No PCIS valves will reposition.

B - Incorrect: PCIS logic causes a "1/4-isolation" signal BUT no PC IV devices actuate. This is plausible
because the action to ensure the trip input is correct. In addition, the "1/4-isolation" applies to the PCIS
groups identified in the distractor.

C - Incorrect: The method of inputting the trip is incorrect. Tripping an ATU cannot be ensured via a
clearance. This is plausible because the RPS and PCIS response is correct.

D - incorrect: The method of inputting the trip is incorrect. Tripping an ATU cannot be ensured via a

clearance. This is plausible because the "1/4-isolation" applies to the PCIS groups identified in the
distractor.

Amplification: Basically, when a signal received from a sensor reaches the ATU, it is compared to the
setpoint value programmed into the ATU. When the setpoint is exceeded, the ATU transmits a TRIP
output to the associated logic, whether RPS or PCIS. Essentially converting an ANALOG input into a
DIGITAL output. The ATU has a feature which allows it to generate a TRIP output for testing
purposes. It could serve the same function as removing power from the input sensor, but is not

considered reliable enough to comply with Tech Spec requirements for "placing a channel in the
TRIP condition.

Technical Reference(s): 2-01-64, 2-01-99

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: BFN 2008 #13
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Primary Containment System 2-01-64
Unit2 Rev, (117
Page 105 of 151

Appendix A
{Page 1 of 10}

Actions to Place PCIS in Tripped Condition

Water lave] designaters {1-8jare listed for relationship to the applicable dewice only.

NOTE

{T.5. Tables 3.3.6.1-1,3.3.6.2-4, 8 3.3.7.1-1}

DEVICE FUSE RELAY | PANEL PRIMT ALARM REMARKS
2113-22024 2-FUIT-S2084% SAKEA | 915 2-720ERIEG 2-YA-E54A2 ALARMS AND 1/2 SCRAM IN
RXWATER (BAFBAY SAK25A 2730ER77 RA VESSEL WTR LEVEL LOVY HALF SCRAM | CHANNEL A. CAUSES 14
LEVEL LOWY 1BAKEA 245E6T1-20 2-YAB55B- ISCLATION IN PCIS GROUPS 2.2,
{level 2} 1BARA REACTOR CHANNEL A AUTO SCRAM G AND & NO PCI3 DEVICES
ACTUATE.
211522028 2-FU1-3-2038A 5AKES | 817 2.730E51510 | 2-XA-854A2 ALARMS AND 12 SCRAM IN
RYWATER. {BA-FBE) SAKIES 2.730ER27-8 X VESSEL WTR LEVEL LOVWHALF SCRAM | CHANNEL 8. CAUSES 14
LEVEL LOW 1BAKER sisEeTiag | 2-XASEEB2 ISCLATION IN PCIS GROUPS 2.3,
{Leves 3) 1BAKES REACTCR CHANMEL B AUTO SCRAM ic k?r‘!l?A%E NO PCIS DEVICES
2-115-2.203C 2-FUI-3-203CA SAKEC | 8-15 2-720E8150 2-¥A-55-4A.2 ALARMS AND 1/2 SCRAM IN
RXWATER [BAFEC) SAKZEC 272065277 RY VESSEL WTR LEVEL LOWHALF SCRAM | CHANNEL A. CAUSES 1/4
LEVEL LOWY 1BAKEC JAEEETI-20 2-XA-55-58- ISCGLATION IN PCIS GROUPS 2.3,
{Levet 3) 1BAKEC REACTOR C:HANNEL A AUTO SCRAM ic A!TéSASfE NO PCIS DEVICES
2418.2.2030 2-FU1-3-203DA SAKBD a-17 2-730E315-10 2.¥ABB4A2 ALARMS AND 12 SCRAMIN
RXWATER (BAFE0} SAKIED 2-780E537-8 RXVESSEL WTR LEVEL LOWHALF SCRAM | CHANNEL 8. CAUSES 1/4
LEVEL LOWY {BAKED AAEEEH AL 2XA-ER.ER.2 ISCLATION IN PCIS GROUPS 2
Leve 3) 18AKED ’ REACTOR CHANNEL B AUTO SCRAM ic A_!r@l?ﬁgo PCIS DEVICES

sty
e

&

Table 338.1-1: z’-’unct’m 23 =nd 5h
Table 33621
Table 327.1-1: ’Funuzmt

ot

BFN Reactor Protection System 2-01-99
Unit 2 Rev. 0079
Page 740f 79
Hustration 3
{Page 6 of 11)
Actions to Place RPS instrumenis in Tripped Conditions (TS Table 3.3.1.1-1)
DEVICE, FUSE RELAY PAMEL PRINL ALARIAS REMARKS
TR [TET T <Y [T (e BT
= SAFGA} . 2

LEVELLGW BRLYV-64-15AKEA 2.45E571-26 ﬁx‘”’&‘*ﬂ WIRLEVEL LOW
{Level 2 2-RLY-084-16AKBA Pyl
Al CHANMEL

g..-\m'oa CHAMNEL AAUTO | 4 ot oniote g
Function: 4 CRAM conkzinnnent and CREVY initiation
TLISa2008 | 2FUIC203BA | Z-HLY-000-OSARDGE | &-17 ZTHETED | oz s anm ALKRIAS AMD 12 SCRAM IM CHANMEL B
RX WATER {GAFEB} 2-RLY-N00-FAXI58 2TMEWTE | e TR LEVEL owy | NO OIS DEVICES ACTUATE.
LEVEL LOW 2-RLY-084-18AKE8 4gESTI | NS £m
IBLr‘gl 2y § 2RLY-064-16AKAB A ibes

ANNE REACTORCMM)ELBAUTO § carnel acuated for ssconsiay
Function: 4 ! £ t and CREV initiaticn
2LIS32025 | 2FU12-203ChA | ZRLY-QG5-05AKEE | &15 ZTIEREE | ayaerapn ALARMq AND 112 SCRAM M GHANMNEL A
RX WATER {EAFEC) 2-RLY-090-5AKIEC 2-720E27-7 RKV’&:EL WIRLEVEL Loy | NO PCIS DEVICES ACTUATE.
LEVEL LOW gﬁg—ﬂ&i% 24EERTI-20 U
{Level 2) 0641
; 2)&-&5—5 1

AZ CHANMEL _

ga-cmncmmcmmo 1 channel aciuated for
Function: 4 - — _ CRAM connmment and CREV initiaticn
TLIS-52000 | ZFUNG-200DA | ZRLY-DOG-DoARIED | 817 ZTAEGIEA0 | pys e ALARMES AMD 172 GLIAM I CHANFEL B |
RXWATER | {5AFGD) 2RLY-098-5AKIED ZTAERTE | B eemes sWTRLEVEL Low | NO PCIS DEVICES ACTUATE.
LEVEL LOW ZRLY-064-16AKED 2atE8TI44 | Do é}?m
Lewel) 2RLY.06418AKED s

R.ACTDRCHAMNELSAUTD 1 crannel achuated for second
Funation: 4 contanment and CREY initiation

NOTE

Device Funetion cormesnonds to the TS Table 3211 Funclions,
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Browns Ferry ILT 0810 #13

13. RO 223002A2.06 001/C/A/T2G/PCIS//223002A3.01//RO/SRO/BANK

Given the following plant conditions:

« During performance of 2-SR-3.3.1.1.13, "Reactor Protection and Primary
Containment Isolation Systems Low Reactor Water Level Instrument
Channel B2 Calibration," 2-L1S-3-203D fails to actuate.

« ltis determined that the failure is due to an inoperable switch and a
replacement is NOT available for 4 days.

+ The Shift Manager has determined that the proper action is to trip the
inoperable channel ONLY.

Which ONE of the following describes how this is accomplished and the effect on Unit
status?

A.» Remove the fuse associated with 2-L1S-3-203D. A half scram will result and NO
Primary Containment Isolation Valves will realign.

B. Remove the fuse associated with 2-L1S-3-203D. A half scram will result and PCIS
Groups 2, 3 and 6 inboard Isolation Valves will close.

C. Place a trip into the Analog Trip Unit associated with 2-L1S-3-203D. NO half
scram will result and NO Primary Containment Isolation Valves will realign.

D. Place atrip into the Analog Trip Unit associated with 2-LI1S-3-203D. A half scram
will result and PCIS Groups 2, 3 and 6 Outboard Isolation Valves will close.
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QUESTION 42
Unit 1 was performing a plant startup per 1-GOI-100-1A, UNIT STARTUP. PRIOR to entering
MODE 1, a malfunction in the Turbine EHC system caused reactor pressure to slowly lower and
stabilize at 750 psig.

Which ONE of the following completes the statement?

The Main Steam Isolations Valves and Main Steam Line Drainsare __ (1)___ because the
Groupl __ (2)_ .

A. (1) Closed
(2) isolated on Main Steam Line Pressure < 852 psig ONLY

B. (1) Open
(2) isolation is bypassed with the MODE switch NOT IN RUN

C. (1) Closed
(2) isolated on Main Steam Line Pressure < 852 psig with the MODE switch NOT IN RUN

D. (1) Open
(2) isolation is bypassed with Main Steam Line < 852 psig

Answer: B



T
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 223002 K4.04

Importance Rating 3.2

Knowledge of the PRIMARY CONTAINMENT ISOLATION SYSTEM/NUCLEAR STEAM SUPPLY
SHUT-OFF design feature(s) and/or interlocks which provide for the following: K4.04 Automatic bypassing
of selected isolations during specified plant conditions

Explanation: B CORRECT- MSL Low Pressure <852 psig will cause a Group 1 isolation, and is only
bypassed with the Mode Switch in RUN.

A- Incorrect- First part: Incorrect, the valves will still be open because the Mode Switch is in STARTUP.
Second part: Incorrect, plausible if the candidate confuses when the isolation is bypassed. Additionally,
<852psig is the correct setpoint for the isolation.

C- Incorrect- First part: Incorrect, they valves will still be open because the Mode Switch is in STARTUP.
Second part: exact opposite of the correct logic

D- Incorrect- First Part: Correct. Second part: Incorrect, plausible if the candidate confuses when the
isolation is bypassed. Additionally, <852psig is the correct setpoint for the isolation.

Technical Reference(s): OPL171.009, OPL171.017, 1-0OI-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Questjon History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 5541  (7) Design, components, and function of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




OPL171.017

A basic description of each group is as follows:
1. Group 1

This group includes the Main Steam Isolation Vavles
(MSIVs), main steam line drains, and reactor water
sample line isolation valves.

The signals which will initiate a Group 1 isolation are
as follows:

RPV low low low level (-122" or Level 1)
*MSL High Flow .45 sec TD (135%)

*MSL Area High Temperature (189°F)
‘ *MSL Low Pressure (852 psig Mode Switch in RUN)

*(MSIVs and MSL Drains only)

OPL171.009
MSL Flow
MSL Press Steam Tunnel »135% + Rx Water Livl Manual Valve MSL Radiation |
£ 852 peig Temp 2 189°F || 45zec TD <1227 Operation 28X NFLB !
k.
Close Recire
- Mode SW
ino“!:UN” Loop Sample
Isolation
Valves
» . b >y
k.
Close MSIV’s and Trip Mech. Vacuum Pumps
Cloge MSL Drain and Close Mech Vacuum
Valves pump suction valves
1-01-1

3.2.2 MSIV Isolation

A. Main steam tunnel temperature should not be allowed to exceed 189°F to
prevent MSIV isolation.

)

B. Whenever reactor pressure is reduced to 852 psig and the reactor mode switch
is in RUN position, the M8IVs will close.



QUESTION 43

Unit 2 is operating at 100% power when a break in the Drywell Control Air System in the drywell
between the drywell (penetration X-50) and the check valve (2-32-2516) causes pressure to decay.
NO operator action has been taken.

Which ONE of the following describes the operation-of the MSRVs with loss of the Drywell Control Air
System?

The ADS valves (1) and the non-ADS valves __ (2)

A8
A. (1) can be manually operated 5 times and will%l\)en on an ADS signal
(2) can be manually operated once

B. (1) can be manually operated 5 times and will open on an ADS signal
(2) CANNOT be manually operated-

C. (1) CANNOT be manually operated but will open on an ADS signal
(2) can be manually operated once

D. (1) CANNOT be manually operated but will open on an ADS signal
(2) CANNOT be manually operated

Answer: B



Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA#

239002 K6.02

Importance Rating 3.2

Knowledge of the effect that a loss or malfunction of the following will have on the
RELIEF/SAFETY VALVES:
K6.02 Air (nitrogen) supply

Explanation: B CORRECT —The ADS valves are equipped with an accumulator that allows 5

operations of the ADS SRVs. The non-ADS SRVs do not have an accumulator and cannot be

manually opened but will open in the safety mode.

A Incorrect — First Part: Correct. Second Part: Plausible because the candidate may believe that
an SRV will operate once confusing it with the MSIV accumulators.

C Incorrect — First Part: Incorrect. Plausible because the candidate may assume that ADS valve
operation is available but only for an actual ADS signal. Second Part: Plausible because the

candidate may believe that an SRV will operate once confusing it with the MSIV accumulators.

D Incorrect — First Part: Incorrect. Plausible because the candidate may assume that ADS valve
operation is available but only for an actual ADS signal. Candidate may assume that ADS
valve operation is available but only for an actual ADS signal. Second Part: Correct.

Technical Reference(s): 2-A0I-32A-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New

Question History: Previous NRC Clinton 2007 #6

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFHN Loss of Drywell Control Air 2-AD1-32A1

Unit 2 Rev. 0021
Page 5of 8

4.0 OPERATOR ACTIONS
4.1 immediate Actions

Nonc
4.2 Subsedquent Actions

11 IF ANY EOI entry condition is met, THEN

ENTER the appropriate ECI(s). O
MOTES

1)  Tha MSIV air accumulators are designed to provide for one closing actuation following
loss of air supply. Once closed the valve is held closed by the springs.

2) Tha ADS MSRY air accumulators are provided to assure that the valves can be heald
open following failure of the air supply to the accumulators, and they are sized to
contain sufficient air for a minimum of five valve operaticns. Operations of the ACS
MSRY should be limited fo 5 times.

3) Nitragen Tanks supply pressurizad nitragen to the Nrywell Control Air System via the
DWCA SUPFLY REGULATORS 2-PREG-32-49A and 2-PREG-32-409A (lcad regulator
will be set at 100 psig and backup regulator set at 5-8 psig lower)

4) DWCANITROGEN REG STATION BYPASS VLV, 2 BYV 032 0141 can be used to

mainlain approximealely 98 psig in DWCA Receiver Tanks A & B when required by
plant conditions
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QUESTION 44

Unit 3 is at 85% power. All three Reactor Feed Pumps are in Automatic Level Control.

Reactor Vessel Narrow Range instrument, LT-3-53, has a small leak on the reference leg tap. The
Feedwater Level Control System (FWLCS) is in 3-element control. The Narrow Range instruments
indicate as follows:

e LT-3-53 44 inches -
o LT-3-60 33 inches
o LT-3-206 31 inches
e [.T-3-253 33 inches

Which ONE of the following indicates the Reactor Vessel Level that the FWLCS is using as the current
RPV level? (Round to nearest whole number)

A. 37 Inches
B. 35 inches
C. 33 inches

D. 32 inches

Answer: D



Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 259002 K5.03

Importance Rating 3.1

Knowledge of the operational implications of the following concepts as they apply to REACTOR WATER
LEVEL CONTROL SYSTEM: K5.03 Water level measurement

Explanation: D CORRECT- The high level indicated by LT-3-53 is discarded since it is >8 inches above
the average. The other 3 signals are averaged for the appropriate control level.

A. Incorrect- Plausible because this is the average of the 3 highest values.
B. Incorrect- Plausible because this is the average of all levels if the highest level is not discarded.

C. Incorrect- Plausible since this is the level that would be maintained if the two highest middle levels were
selected.

Technical Reference(s): OPL.171.012

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X

Modified Bank:

New:
Question History: Previous NRC: BFN 2004 #30
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.

P
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OPL171.012

B. Component Description

1. Reactor Water Level Ohj. V.B.1

a.

Four independent narrow range level
transmitters (LT-3-53,-60,-206 and 253).
They are differential pressure transmitters
connected to water reference condensing
chambers. Digital readouts are spanned for
a reactor level of -10 to + 70 inches hut,
analog range is still 0" to 60°,

The control algorithm checks the signal
quality. If BAD (failed or out-of-range high or
low), the signal is discarded. If GOOD, the
signal is further processed.

Each level signal is pressure compensated
for density differences by the algorithm and
the four signals are averaged.

The algorithm validates each level signal
by comparing them to the average. Level
signals that deviate from the average by
more than 8 inches are declared invalid,
and are discarded from the gverage.

f. The average level value is used for the

‘ single element and three element cantrol

logic’'s.

(1)  The individual density compensated
levals are cutput to Contrcl Room
indicators.

(2)  The average level is output to one
pen of a two-pen recorder,

(3) Reactor Vessel high and low level
alarms are generated by comparing
the average level to high (>39”) and
low (<277} setpoints.

{4y  The average level is also used in the
Recirculation pump runback level
interlock logic within the algorithm.

ga. If one level signal is BAD or invalid, the
algorithm will calculate the average of the
threa remaining level signals and will canirol
on that value.

Obj. V.B.1

Ohj. V.B.7
Obj. V.C.5

Obj. V.B.B
Obj.V.C.5
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BFN Reactor Feedwater System 1-01-3
Unit 1 Rev. 0034

Page 225 of 236

1.0

141

1.2

1.3

lHfustration 8
{Page 1 of 7)

RFWCS Instrumentation
NMARROW RANGE REACTOR WATER LEVEL

Components
LEVEL A, 1-L1-3-53
LEVEL B, 1-L1-3-60
LEVEL C, 1-L1-3-206
LEVEL D, 1-L1-3-253

Description

The instruments are located on Panel 1-9-5 along with their corresponding bypass
pushbuttons. These instruments provide two types of indication and ranges; analog
(0 to 60 inches) and digital {(-10 to 70 inches). Each instrument has an amber light
which illuminates when the signal has been bypassed automatically by the RFW
Control System or manually by the Unit Operator.

System Operation

The RFW Caontrol System will use a level signal provided the system determines the
signal to be good and valid. A GOOD level signal is one that has NOT failed and is
on scale. A VALID level signal is one that does NOT deviate from the average (or
median) level by more than 8 inches.

The RFW Control System validates each narrow range level signal by comparing
them to the average. A level signal that deviates from the average by more than

8 inches is declared invalid and is bypassed. A level signal that is declared bad by
the RFWCS will also be bypassed automatically.

To avoid individual on-scale but faulty level signals from skewing the average, a
secondary validation process is used to compare the average level to the median of
the valid signals. If the average value differs from the median value by more than

4 inches, then the RFWCS will validate each level signal to the median value instead
of the average. In this case, any level signal that varies by more than 8 inches from
the median is declared invalid and bypassed by the system.
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BFN 2004 ILT 0301 #30

Unit 3 Reactor Vessel Narrow Range instrument, LT-3-53, has a small leak on the
reference leg tap. The Feedwater Level Control System (FWLCS) is in 3-element
control. The Narrow Range instruments indicate as follows:

- LT-3-53 44 inches
- LT-3-60 33 inches
-LT-3-206 31 inches
- LT-3-253 33 inches

Which ONE of the following indicates the Reactor Vessel Level that the FWLCS is using as the
current RPV level? (Round to nearest whole number)

A. 32 inches

B. 33 inches
C. 35 inches

D. 37 inches

Answer: A
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QUESTION 45

Which ONE of the following completes the statements?

In accordance with 0-OI-65 section 8.5.1, “SGT Train A decay heat removal using Fan A and SBT
Train A Decay Heat Damper,” the Decay Heat Removal Dampers for the Standby Gas Treatment
System _ (1)__ at a plenum temperature of _ (2)__ .

A. (1) automatically open
(2) 150°F

B. (1) automatically open
(2)270°F

C. (1) must be manually opened
(2)270°F

D. (1) must be manually opened
(2) 150°F

Answer: D
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Examination Outline Cross-Reference

Level: RO SRO
Tier # 2

Group # 1

KiAz 261000 A1.07
Importance Rating 28

Ability to predict and/or monitor changes in parameters associated with operating the STANDBY GAS

TREATMENT SYSTEM controls including: A1.07 SBGTS train temperature

Explanation: D CORRECT- First Part: These dampers do NOT automatically open. The fans are designed
for post-LOCA conditions where the iodine adsorption has caused the charcoal bed temperature to rise
> 150°F. Second Part: Correct, the dampers should be manually opened by the operator in 0-OI-65
section 8.5.1, “SGT Train A decay heat removal using Fan A and SBT Train A Decay Heat Damper at

150°F.

A. Incorrect- First Part: Incorrect, the dampers do NOT automatically open. Plausible if the candidate
believes they automatically open on High Temp. Second Part: Correct.

B. Incorrect- First Part: Incorrect, the dampers do NOT automatically open. Second Part: Incorrect, 270° F

is the temperature where lodine desorption is expected to occur per 0-OI-65.

C. Incorrect- First Part: Correct. Second Part: Incorrect, 270° F is the temperature where Iodine desorption

is expected to occur per 0-OI-65.

Technical Reference(s): O-OI-65, OPL171.018

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: BFN 1006 NRC #46

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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From Reactor
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507
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501

Mlsallgnod"T Decay Heat Control Heste:

Decay Heat
Remaoval Air

{5 o Relative Hurnidity
Control Henter

“s6T [
Tan  XZNe Ralative Humidty

Removal Air

)

¥ nputs to "SGT Jnavailable” &
“SGT Trein Misaligned®
Shown for B Train Only)

Switch position CLOSE causes
annunciation.(HSs 3A. 25A, and 514)

Train outiet valves (65-16, 38, 67}

)
(2)
©)]

Normally open
No automatic functions

Switch position CLOSE causes
annunciation (H3-65-67A)

Fan inlet valves (65-17, 39)

Normally open
No automatic functions

Switeh position CLOSE causes
annunciation.(HSs 17A and 38A)

Decay heat dampers (65-4, -26 and -52)

4y
@
(O]

4

)

€

Normally closed
No automatic functions

Opening this damper renders the
associated train inoperable, for secondary
containment purposes

Switch position OPEN causes
annunciation.(HS 4A, 26A, 524}

Deacay heat removal should be initiated if
charcoal bed temperature rises to 150°F
due to jodine adsorption, when the train is
no longer in service

lodine desorption is expected to oceur
should charcoal bed exit temperature rise to
approximately 270°F.

"SGT Train Unavailable”
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BFN
Unit o

Standby Gas Treatment System 0-01-65
Rev. 0054
Page 8 of 42

3.0

PRECAUTIONS AND LIMITATIONS

A,

Upon a secondary containment isolation, the SGT System is designed fo
maintain a negative 1/4-inch of H;0 vacuum in Secondary Confainment with an
inleakage flow of 12,000 cfm.

mrecy All three trains will remain in operation during an accident to satisfy single
failure criteria and to minimize the petential release of radioactivity from the

Reactor Building into the Centrol Building air supply intake ducts. INRCNCZO 880193
004)

INeric) Steps should be taken to minimize dust loading and to prevent paint

vapors, petroleum fumes, welding smoke, and other airborne contaminants
from reaching the HEPA filters and charcoal adsorbers. Normal ventilation
should be in operation for a minimum of two (2) hours after painting, fire,

smoke, or chemical release has terminated prior to operating SGT System.
[CAGR SQP850054]

if the SGT System is run within 16 hours of the completion of painting in the
areas specified in MAI-5.3 or MAI-56.7, Control of Volafile Organic Compounds
section, a determination is to be made using those precedures as to whether
additional actions are required to verify SGT System operability. Exceeding
MAI-5.7 limits requires performing 0-SR-3.6.4.3.2(A)}B)(C) to verify SGT can
perform its intended function.

When all SGT Trains are secured and any evolution has the potential to
discharge radioactive effluents through the main stack, one Unit 2 and one
Unit 3 Stack Dilution Fan should remain in operation. This requirement
provides clean air flow through the dilution cross-tie to SGT ducts. This
prevents the potential back flow of radioactive effluents through the SGT duct
work.

The alignment of SBGT ftrains to perform the PURGING function cannot be
used when the average reactor coolant temperature is above 212°F since a
postulated LOCA could impact the ability for the SBGT trains to perform their
safety function. If the primary containment purge system is inoperable and the
average reactor coolant temperature is less than or equal to 212°F, the standby
gas treatment system venting path will provide the required filtration. The
standby gas treatment system is NOT the normal means for PURGING
operations since the vent path from containment is a much more restriciive
flowpath (slower) than the purge system.

in the event that the train charcoal filter temperature rises to 150°F due to
iodine adsorption following a LOCA, decay heat removal mode of operation
should be initiated when the train is no longer in service.
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BFN
Unit 0

Standby Gas Treatment System 0-01-65
Rev, 0054
Page 34 of 42

8.5

SGT Train A Decay Heat Removal

NOTES

This section provides methods to remove decay heat from the charcoal filters after
flow is terminated through SGT Train A.

The SGT System will be operated from Panel 1-8-25 throughout this section.

Sections 8.5.1 and 8.5.2 utilizes Fan A for decay heat removal; Section 8.5.3 utilizes
Fan B. These sections are stand alone.

8.5.1

SGT Train A decay heat removal using Fan A and SGT Train A
Decay Heat Damper

(1]

CLOSE SGTS FILTER BANK A INLET DAMPFER, using
0-HS-65-3A. O

VERIFY OPEN SGTS FAN A INLET DAMPER, using
0-HS-65-17A. O

START SGTS TRAIN A FAN, using 0-HS-85-18A/1.

OPEN SGTS FILTER BANK A DECAY HEAT DAMPER, using
0-HS-65-4A, O




OPL171.018
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INSTRUCTOR NOTES
SGT Controls are different for SGT between the Obj. V.B. 11
units. Operation is recommended from Units 1 Obj.V.C.8

and 2 because of SGT shutdown capability and Obj. V.D.6
availability of SGT instrumentation.

(1) U-1, Panel 9-25 Train A & B blower &
damper controls Train C decay heat damper
control Train A & B htr controls, filter bank
temp & filter DPs

(2) U-2, Panel 9-25 Train C blower & damper
controls Train C filter DPs & temps

(3) U-3, Panel 9-25 Train A, B, C START
pushbuttons Train A, B, C valve indications
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Which ONE of the following completes the statements?

In accordance with 0-OI-65. “Standby Gas Treatment System,” section 8.5, “SGT Decay
Heat Removal,” the Decay Heat Removal Dampers for the Standby Gas Treatment System
__{1)__ at a plenum temperature of 150°F.

While operating in this mode, SGT flow indication __(2)__ be monitored in the Control
Room.
A. (1) automatically open

{2) can

B. (1) automatically open
(2) can NOT

C. (1) must be manually opened
(2) can NOT

D. (1) must be manually opened
(2) can
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QUESTION 46

Which ONE of the following statements describes a qualified Electrical Distribution path for
one of the required Technical Specification offsite circuits for Units 1 and 27

A. From the 500kV switchyard, through USST 1A to 4.16kV Unit Board 2B,
to 4.16kV Shutdown Bus 1, to 4.16kV Shutdown Boards C and D

B. From the 500kV switchyard, through USST 1B to 4.16kV Unit Board 1A,
to 4.16kV Shutdown Bus 1, to 4.16kV Shutdown Boards A and B

C. From Athens 161kV transmission system, through CSST B to Unit Board 2B,
to Start Bus 1A, to Shutdown Bus 2, to 4.16kV Shutdown Boards A and B

D. From Trinity 161k V. transmission system, through CSST A to Unit Board 2A,
to Start Bus 1A, to 4.16kV Shutdown Bus 2, to 4.16kV Shutdown Boards A and B

Answer: B



Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 262001.K2.01

importance Rating 3.3

262001 Knowledge of electrical power supplies to the following: K2.01 Off-site sources of power

Explanation: B CORRECT- From the 500kV switchyard, through USST 1B to 4.16kV Unit Board 1A,
to 4.16kV Shutdown Bus 1, to 4.16kV Shutdown Boards A and B.

A. Incorrect because USST 2B is the connection to 2B Unit Board. Plausible if the candidate cannot
remember the station electrical distribution flowpath from the 500kV switchyard to the 4.16kV
Shutdown Boards.

C. Incorrect because the path must be through Shutdown Bus 1. Plausible if the candidate cannot remember
the station electrical distribution flowpath from the 500kV switchyard to the 4.16kV Shutdown Boards.

D. Incorrect because the Unit Board must be either 1A or 2B. Plausible if the candidate cannot remember
the station electrical distribution flowpath from the 500kV switchyard to the 4.16kV Shutdown Boards.

Technical Reference(s): Technical Specification 3.8.1, OPL171.036

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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AC Sources - Operating

3.8.1
3.8 ELECTRICAL POWER SYSTEMS
3.8.1 AC Sources - Operating
LCO 3.8.1 The following AC electrical power sources shall be OPERABLE:

a. Two qualified circuits between the offsite transmission network
and the onsite Class 1E AC Electrical Power Distribution

System;

b. Unit 1 and 2 diesel generators (DGs) with two divisions of
480 V load shed logic and common accident signal logic
OPERABLE; and

¢. Unit 3 DG(s) capable of supplying the Unit 3 4.16 KV shutdown

board(s) required by LCO 3.8.7, "Distribution Systems -
Operating.”

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

NOTE

LCO 3.0.4.b is not applicable to DGs.

CONDITION REQUIRED ACTION COMPLETION
TIME
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QUESTION 47

At panel 0-9-23-7, the following conditions exist for the "A" 4KV Shutdown Board:

o 0-43-211-A, 4kV SD BD A AUTO/LOCKOUT RESET switch is in the TRIPPED
condition

e Alt Supply Breaker is CLOSED
e Norm Supply Breaker is OPEN

Which ONE of the following identifies how the 4KV system will respond if the Unit Operator
places the 0-43-211-A switch to the RESET position?

The Shutdown Board will __(1)__ Transfer AND will be supplied from _ (2)__

A. (1) FAST
(2) Shutdown Bus 1

B. (1) FAST
(2) Shutdown Bus 2

C. (1)SLOW
(2) Shutdown Bus 1

D. (1) SLOW
(2) Shutdown Bus 2

Answer: C



Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference K/A# 262001.K5.02

Importance Rating 2.6

Knowledge of the operational implications of the following concepts as they apply to A.C. ELECTRICAL
DISTRIBUTION: K5.02 Breaker control

Explanation: C CORRECT- First Part: The only automatic transfer of power on a shutdown board is a

delayed (slow) transfer. Second Part: The normal power supply to the “A” 4Kv S/D Board is Shutdown
Bus 1.

A. Incorrect. First Part: Incorrect. ALL 4kv Shutdown Board AUTO transfers are SLOW (delayed).
Plausible in that manual transfers are FAST. Second Part: Correct.

B. Incorrect. First Part: Incorrect. ALL 4kv Shutdown Board AUTO ftransfers are SLOW (delayed).
Plausible in that manual transfers are FAST. Second Part: Incorrect, Shutdown Bus 2 supplies
ALTERNATE 1 power to 4kv Shutdown Bus “A”.

D. Incorrect. First Part: Correct. Second Part: Incorrect, Shutdown Bus 2 supplies ALTERNATE 1 power
to 4kv Shutdown Bus “A”.

Technical Reference(s): OPL171.036, 0-OI-57A

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: BFN 1006 NRC # 47

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (7) Design, components, and function of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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{ OPL171.036
OPL171.036
Revision 12
Page 25 of 60
(7}  CASx (CASA or CASB) accident signal  -122" RxVL OR 245
(after 5 second delay via BBRX relay) DWP AND < 450#
RPV
. 4KV Shutdown Boards (Normal Power Seeking) Refer to prints
15E-500 series Key
Diagram of STDBY
Aux. Power System
1. Power sources Obj. V.B6.C
a. 4kV supplies fo each U1/2 Shutdown Board: Obj. v.C.1.¢

e

ars as follows: ObL. V.D.6.c

Board NORMAL Suppl

A Shutdown Bus 1
B Shutdown Bus 1
C Shutdown Bus 2

D Shutdown Bus 2

The first alternate is from the other Shutdown sSBO
Bus. The second alternate is from the diesel s
generator. The third alternate is from the U3 3 tfa:r?d bustie
diesel generators via a U3 Shutdown Board.

Y2 Vavia other

SD Bus
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OPL171.036
Revision 12

Page 32 of 60
7. Shutdown Board Transfer Scheme
a. The anly automatic transfer of power on a Obj.V.B.E.c
- shutdown hoard is a delayed (siow) transfer. Ohj.V.C2.¢
In order for the fransfer {c take place, the hus Ohl.vV.D8.c
transfer control switch (438x) must be in Procedural
AUTOMATIC. Adherence when
transferring
boards
BFN Switchyard and 4160V AC Electrical |0-OI-57A
Unit0 System Rev. 0145
Page 197 of 211
lltustration 1
{(Page 4 of 7)
Auxiliary Power Supplies and Bus Transfer Schemes
1TIEM BOARD AND/OR MAIN BUS NORMAL ALTERNATE REMARKS
9 4kV Common Bd. A Unit SS TR 1A (BKR 1118)  Start Bus 1A Automatic defayed transfer from the normal to the alternate source is
{BKR 1422) initiated by undervoltage on the normal source, subject to voltage check on
. the afternate source, and automatic return is initiated by normal voltage on
10 4kV Common Bd. B Unit SS TR 2A (BKR 1218)  Start Bus 1B normal source, Manual transfers in either direction are fast type.
(BKR 1522)
ITEM BOARD AND/OR MAIN BUS NORMAL ALTERNATE 1 ALTERNATE 2 ALTERNATE 3
11 4.k Shutdown Bd. A Shutdown Bus 1 Shutdown Bus 2 (BKR 1718)  Diesel Generator A Shutdown Bd, 3EA (BKR 1824)
(BKR 1614) (BKR 1818)
12 4.kV Shutdown Bd. B Shutdown Bus 1 Shutdown Bus 2 (BKR 1714)  Diesel Generator B Shutdown Bd. 3EB (BKR 1828)
{BKR 1616} {BKR 1822}
13 4KV Shutdown Bd. C Shutdown Bus 2 Shutdown Bus 1 (BKR 1824)  Diesel Generator C Shutdown Bd. 3EC (BKR 1814)
(BKR 1718} (BKR 1812)
14 4kV Shutdown Bd. D Shutdown Bus 2 Shutdown Bus 1 (BKR 1618}  Diesel Generator D Shutdown Bd. 3ED (BKR 18286)
(BKR 1724) {BKR 1818)
BFN Switchyard and 4160V AC Electrical |0-OI-57A
Unit0 System Rev. 0145
Page 198 of 211
illustration 1
{Page 5 of 7)
Auxiliary Power Supplies and Bus Transfer Schemes
REMARKS: Automatic delayed transfer from the nommal to alternate 1 source i initiated by undervoltage on the normal esource and automatic return is initiated by normal

voltage on normal source. These transfers are blocked after ime delay in the presence of an accident signal. When an accident signal is present, altemate 1
source breakers are tripped. Also, on 4kV Shutdown Bd A, B. C and D, the common accident signal auto trip from U-3 bus tie breakers (Alternate 3), has been
removed. All diesel generators are automatically started by an accident signal, loss of voltage on its shutdown board for 1.5 seconds or degraded voltage

for £ seconds on its shutdowrn board. After five (5) seconds with no voltage on the shutdown board, all its supply breakers and all its loads except 4160-480V
transformers are automatically tripped. Alternate 2 source is then automatically connected. A second level voltage protection is provided for each 4kV shutdewn
board which wili operate an undervaltage relay. If voitage reduces to that board and after 7.42 seconds (fram the initial time zero) the feed to the board is tripped,
the auto transfer is blocked and motor breakers on the bozrd are tripped. 1.36 seconds later the DG breaker closes in on that shutdown board. Manual return to
the normal auxiliary power system is permited if normal auxiflary power system voltage returns and if a unit is NOT in early stage of accident. Units 1 and 2
shuldown boards can be manually tied to therr respective 3 unit shutdown board. When doing this, Unit 3's breaker must be closed in on a dead line (interiocked t
prevent closing in on an energized line) then Units 1 and 2 respective shutdown breaker can be synchronized to tie the two boards together. Provision is included
for backfeeding diesel generator power from the shutdewn boards into the 4160V unit boards for hot standby shutdown cooling if all plant power, other than diesel
generaior power. is lost. For this purpose, means are provided to manually synchronize 4kV shutdown boards.
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BFN 1006 NRC #47

47.

HLT 0810/1006 Written Exam

262001 K5.02
At panei 0-9-23-7, the Tollowing condltions exist for the "A" 4KV Shutdown Board:

e 0-25-211-A/24A, 4kV 3D BD A BKR 1716 SYNC switch is ON

o 0-43-211-A, 4kV 8D BD A AUTO/LOCKQUT RESET swiitch is in the TRIPFED
condlition

o Alt Supply Breaker is CLOSED
s Norm Supply Breaker is OPEN

Which ONE of the following identifies how the 4KV system will respond if the Unit Operator
places the 0-43-211-A switch to the RESET position?

The Shutdown Board will __(1)__ Transfar AND will be supplied from __(2)__
A. (1) FAST
{2) Shutdown Bus 1

B. (1) FAST
{2) Shutdown Bus 2

C. {(1)sSLOwW
{2) Shutdown Bus 1

D. {1) SLow
{2) Shutdown Bus 2
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QUESTION 48

Unit 2 is operating at 90% when an electrical fault occurs causing a loss of Unit Preferred
Panel 2-9-9 Cabinet 6. The Unit Supervisor has directed increased monitoring of affected-plant

_equipment until Electrical Maintenance can resolve the problem and restore power to~
Cabinet 6.

In accordance with 2-AQOI-57-4, Loss of Unit Preferred, which ONE of the statements below
describes the affected equipment that receive increased monitoring and the reason?

A. Monitor Drywell to Suppression Chamber AP because the loss of power to PS-64-137B
causes the AP compressor to start and run continuously.

B. Monitor Panel 2-9-3 indications due to a loss of ECCS and RCIC Trip System Bus
Power Monitors.

C. Monitor Control Rod Drive seal temperatures due to CRD SYS FLOW CONTROL
VLV 1A/B, 2-FCV-85-11(A/B) failing closed.

D. Monitor Suppression Chamber to Reactor Building AP due to the associated vacuum
breakers 2-FCV-64-20 and 2-FCV-64-21 failing open.

Answer: C



Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 262002 K3.17

Level: RO SRO

Importance Rating 29

Knowledge of the effect that a loss or malfunction of the UNINTERRUPTABLE POWER SUPPLY
(A.C./D.C.) will have on following: K3.17 Process monitoring

—

Explanation: C CORRECT : Per 2-A0OI-57-4, Loss of Unit Preferred, CRD SYS FLOW CONTROL
VLV 1A/B, 2-FCV-85-11(A/B) CLOSE ON A LOSS OF POWER TO Panel 2-9-9 cabinet 6 Unit
Preferred resulting in a loss of cooling water flow to CRD seals. Control Rod Drive seal temperatures
should therefore be monitored.

A- Incorrect. Plausible since this is a result of a loss of I&C Bus A, 2-AOI-57-5A.

B- Incorrect. Plausible because this is affected by a loss of annunciators to panel 2-9-3, 2-AOI-57.9.

C- Incorrect. Plausible in that this is a result of a loss of the Division I ECCS ATU Panel 9-81, 2-A0OI-57-

11.

Technical Reference(s): 2-AOI-57-4

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source:

Bank:
Modified Bank:
New: X

Question History:

Previous NRC: No

Question Cognitive Level:

Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content:

5541  (7) Design, components, and function of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Loss of Unit Preferred 2-A0I1-57-4
Unit 2 Rev. 0042
Page 9 of 32

4.2 Subsequent Actions (continued)

NOTE

‘ CRD SYS FLOW CONTROL VLV 1A/B, 2-FCV-85-11A/B closes on a loss of power to
Panel 2-9-9 Cabinet 6 Unit Preferred resulting in a loss of normal cooling water flow to CRD

seals. CRD temperatures should be monitored and operation with 2-FCV-85-11A/B closed,

limited to less than 1 hour. 2-FCV-85-11A/B can be manually opened, if required.

REFER TO 2-01-85.

[4] PERFORM the following for the CRD system:

[4.11 MONITOR CRD temperatures while 2-FCV-85-11(A/B)
‘ are closed. ]

[4.2] IF CRD seal temperatures rise to the alarm setpoint OR
the Unit Preferred system cannot be restored within
one hour, THEN

DISPATCH personnel to MANUALLY OPEN
2-FCV-85-11(A/B). REFER TO 2-0I1-85 (Otherwise
N/A). |



QUESTION 49

The following are indicated on Battery Board Room 2 Panel 1:

e BATTERY BOARD 2 250V DC BUS GND INDICATOR 0-GI—280 0002/103 is (-)4V
e Voltage (0-EI-280-0002/102) is 255 VDC
e Amps (0-11-280-0002/101) is 340 Amps Discharge

The following are indicated on Battery Board Room 250V Battery Charger 2A:

Charger DC Voltage is 255 VDC
AC ON light is lit

All other lights are extinguished
The equalize timer is set for 0 hours

e ¢ ¢ o

Which ONE of the following deseribes the expected Battery Board Room No. 2 Panel 1 voltage trend and
the reason for that trend with NO operator action?

LOWER, because the bus load exceeds the charger's capacity

LOWER, because a ground exceeding the allowable normal value is indicated

RISE, because the charger’s output voltage setting is too high

o 0o =% »

RISE, because an equalizing charge has been completed

Answer: A
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QUESTION 49

The following are indicated on Battery Board Room 2 Panel 1:

BATTERY BOARD 2 250V DC BUS GND INDICATOR 0-GI-280-0002/103 is (-)4V"
Battery-Board-2-Panel-1Voltage (0-EI-280-0002/102) is 255 VDC
Battery Board-2 Panel-+Amps (0-11-280-0002/101) is 340 AmpsDischesee>—

The following are indicated on Battery Board Room 250V Battery Charger 2A:

Charger DC Voltage is 255 VDC
Charger DC Current is 300 Amszr
AC ON light is lit

All other lights are extinguished
The equalize timer is set for 0 hours

WITH NO OPERATOR ACTION, which ONE of the following describes the expected Battery Board
Room No. 2 Panel 1 voltage trend and the reason for that trend?

Answer: A \

A
B.
C
D

LOWER, because the bus load exceeds the charger's capacity
rg
LOWER, because a ground exceeding the allowable normal value is indicated
7 -
[ because the charger’s output voltage setting is too-high 1o _Sawne cig ~The {Iiéjf/feﬂ
|
|

e

E

i

o A -

4

,,because an equalizing charge has been completed

Rewa 1) THE Spne
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 263000 A1.01

Importance Rating 2.5

Ability to predict and/or monitor changes in parameters associated with the operating the D.C.
ELECTRICAL DISTRIBUTION controls including:
A1.01 Battery charging/discharging rate

Explanation: A CORRECT - Battery Board 2 Panel 1Amps (340 Amps) Discharge is greater
than Charger DC Current is 300Amps.

B Incorrect — Plausible because a small ground is indicated but is within the allowable value of
30V

C Incorrect — Plausible, because while the charger’s output is 255V, the normal value is greater
than 250V.

D Incorrect —Plausible because with the amps out greater than amps in, it does not matter that the
charger was or may be in an equalizing charge.

Technical Reference(s): 0-OI-57D

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC : None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




BFH DC Electrical System 0-01-57D
Unit ¢ Rev, 0140
Page 119 of 279
B.1 Normal Operations (continued)
TABLE 2
250 VOLT DC UNIT BATTERY SYSTEM
LOCATION PARAMETER: HORMAL RANGE
DC Wolts Greater than 250 Volts
BC Amperes Greater than zero less than 300 amps
Battery Board Room Ne. 2{1,3} 250V Charger 28 Power an Light uminated
(1:328) Transtormer Overtemp Light Extinguished
Control Bay 56 Overvoliage DC Light Extinguished
Undervoltage DC Light Extinguished
Undervoliage AC Light Extinguished
Battery Board Room Mo. 2{1,3) Pansl 1 DC Volts Greater than 250 Voits
DC Amperes Zero amps
Control Bay 593° Bus Ground Indication’™ Zero Yolts
DC Wolts Greater than 250 Volts
DC Amperes Greater than zem less than 300 amps
Poawer on Light Hiuminated
$:§Lbe'rr?:35805§;d i ;c;m No. £ 250Y Charger 4 Transformer Overfemp Light Extinguished
. Overvoltage DC Light Extinguished
Undervoliage DC Light Extinguished
Undemvoltage AC Light Extinguished

b
REFER T0 0-G01-300-2.

P

IF a ground of an absolute valve greater than or equal fo 30 volls is indicated, THEM




BFN
Unit 0

DC Electrical System 0-0L5TD
Rev. 0140
Page 27 of 279

5.1.2

Placing the 250V Battery 2 in Service 1o Battery Board 2
{comdinued)

1]

PERFORM the following in Batiery Board Room 2;

51 VERIFY that 250% BATTERY BOARD

INSTRUMENTATION, 0-BKR-280-0602/104 is ON.

53 VERIFY that 250V DC INCOMING COPPER SLUG,

0-FUDS-280-0002/111 is CLOSED.

.3 CLOSE 250V BATTERY 2 TIETO DC BOARD 2,

0-BKR-280-0002/110 by pumping breaker handle four
fimes.

[5.4] CHECK the following indications of normal operation on

(8]

Panel 1:

« BATTERY BOARD 2 250V DC BUS VOLTMETER,
0-EI-280-0002/102 indicates greater than 250 Voits.

» BATTERY 2 AMMETER, 0-11-280-0002/101
indicates zero amps.

« BATTERY BOARD 2 250V DC BUS GND
INDICATOR, 0-G1-280-0002/103 indicalion is less
than 30 (plus or minus}.

IF battery volfage is less than 250 Volls as indicated on
BATTERY BCOARD 2 250V DC BUS VOLTMETER,
Q-E1-280-0002/102, THEN

NOTIFY the Unit Supenvisor'8RO of fow battery voltage.
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QUESTION 51
All three Units are operating at 100% power when a series of tornados in the area causes a loss
of all offsite power. A “DIESEL GEN 3@ OVERLOAD” annunciator is received on panel 3-9-
23 A when the 3A diesel generator starts. Subsequently, a loss of coolant accident (LOCA)
occurs and an accident signal is received on Unit 3.

With NO operator action, which ONE of the following describes the status of the
Unit 3 Core Spray pumps one minute after the LOCA?

A. No Core Spray pump is running
B. Core Spray pumps 3B and 3D are running ONLY
C. Core Spray pumps 3B, 3C, and 3D are running ONLY

D. All Core Spray pumps are running

Answer: D



Tier# 2
Group # 1
Examination Outline Cross-Reference K/A# 264000 K3.03

Level: RO SRO

Importance Rating 41

Knowledge of the effect that a loss or malfunction of the EMERGENCY GENERATORS (DIESEL/JET)
will have on following: Major loads powered from electrical buses fed by the emergency generator(s)

Explanation:. D CORRECT : All four unit 3 diesels are running and supplying their respective S/D
Boards. Generator overload is not a diesel generator trip.

A. Incorrect. Plausible because the Unit 3 accident signal trips the diesel output breakers. However they
would reclose due to the loss of offsite power condition.

B. Incorrect. Plausible because the candidate may consider the 3A D/G tripped on overload. There has to
be power on the 3A S/D Board for the companion Core Spray pump 3C to auto start.

C. Incorrect. Plausible because the candidate may consider the 3A D/G tripped on overload and only the
3A Core Spray pump affected.

Technical Reference(s): 3-ARP-9-23A, OPL171.045

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source:

Bank:
Modified Bank:
New: X

Question History:

Previous NRC: None

Question Cognitive Level:

Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content:

55.41 7) Design, components, and function of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and antomatic and manual features.
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3-ARP-9-23A

BFN Panel 9-23 3-ARP-9-23A
Unit 3 3-XA-55-23A Rev. 0017
Page 17 of 42

Sensor/Trip Point:

DIESEL GEN 3A

Aux Relay: Relay:
OVERLOAD
(51X} (51)
1M
(Page 10of 1)
Sensor Protective Relay Cab. (25-47A)
Location: Elevation 565

Diesel Generator Bldg.

Probable A. Improper loading of generator.
Cause: B. Malfunction of voltage regulator,
C. Malfunction of speed controller.
D. Mode switch failure.
E. Sensor malfunction.
Automatic Trips Shutdown Bd 3EA normal (1334), 3-BKR-211-03EA/007, and alternate (1728),
Action: 3-BKR-211-03EA/004, feeder breaker if diesel is parallel with system.
OPL171.045 Core Spray

i. C8 Pump will not auto start if companion
Pump’s 4KV SD BD doesn’t have power to
prevent a single pump auto start and
runnout in a loop. Both boards must have

=D either NVA logic energized or DGVA logic
deenergized to pick up the start time delay
relay.

DG "B" phase output

3-51X-082-2547A 3-51-082-2547A current = 495 amps
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QUESTION 52

All three Units are operating at 100% power with Control Air Compressors in their normal line
up. The following annunciators are received:

e SCRAM PILOT AIR HEADER PRESS LOW, 2-9-5B, (Window 28)
e AIR COMPRESSOR ABNORMAL, 1-9-20 (Window 29)

CONTROL AIR PRESSURE, on Panel 1-9-20, indicates 84 psig and lowering.
Which ONE of the following completes the statements?
A cause of the AIR COMPRESSOR ABNORMAL annunciatoris (1)

The operator required action(s) per 0-AOI-32-1, Loss of Control and Service Air Compressors,
is(are)to _ (2) .

A. (1) atrip of Air Compressor F
(2) verify OPEN 2-FCV-32-28, 29, and 91, CONTROL AIR ISOLATION VALVE
SECONDARY CTMT

B. (1) atrip of Air Compressor F
(2) verify OPEN 0-PCV-33-1, SERVICE AIR TO CONTROL AIR ISOLATION
VALVE

C. (1) atrip of Air Compressor G

(2) verify OPEN 2-FCV-32-28, 29, and 91, CONTROL AIR ISOLATION VALVE
SECONDARY CTMT

D. (1) atrip of Air Compressor G

(2) verify OPEN 0-PCV-33-1, SERVICE AIR TO CONTROL AIR ISOLATION
VALVE

Answer: D
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Level: RO SRO

Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 300000 G2.4.45

Importance Rating 3.7

300000 Instrument Air System. G2.4.45 Ability to prioritize and interpret the significance of each
annunciator or alarm.

Explanation:. D CORRECT : First Part: A trip of Air Compressor G will cause the AIR COMPRESSOR
ABNORMAL, 1-9-20 (Window 29) annunciator. Second Part: 0-AOI-32-1, Loss of Control and Service Air

Compressors, directs the Unit 2 operator to verify 0-PCV-33-1, SERVICE AIR TO CONTROL AIR
ISOLATION VALVE IF CONTROL AIR PRESSURE, is less than 85psig.

A. Incorrect. First part: Incorrect, a trip of Air Compressor F will NOT cause the AIR COMPRESSOR
ABNORMAL, 1-9-20 (Window 29) annunciator. Plausible, the candidate could easily confuse the

three service air compressors E, F, and G. Second Part: Incorrect, Plausible because 0-AOI-32-1, Loss
of Control and Service Air Compressors, directs the Unit 2 operator to verify OPEN 2-FCV-32-28, 29,
and 91, CONTROL AIR ISOLATION VALVE SECONDARY CTMT IF CONTROL AIR
PRESSURE, is within normal operating range (85-110psig) AND SCRAM PILOT AIR HEADER
PRESS LOW, Illuminates.

Incorrect. First part: Incorrect, a trip of Air Compressor F will NOT cause the AIR COMPRESSOR
ABNORMAL, 1-9-20 (Window 29) annunciator. Plausible, the candidate could easily confuse the
three service air compressors E, F, and G. Second Part: Correct.

First part: a trip of Air Compressor F will NOT cause the AIR COMPRESSOR ABNORMAL, 1-9-20
(Window 29) annunciator. Second Part: Incorrect. Plausible because 0-AOI-32-1, Loss of Control and
Service Air Compressors, step 4.2[5] directs the Unit Operator to OPEN 0-PCV-33-1, SERVICE AIR
TO CONTROL AIR ISOLATION VALVE IF Control Air pressure is less than 85 psig.

Technical Reference(s): 0-AOI-32-1, 1-ARP-9-20B, 2-ARP-9-5B, 0-ARP-25-118A

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X

10 CFR Part 55 Content: 55.41 7) Design, components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Panel 9-20 ' 1-ARP-9-20B
Unit 1 1-XA-55-208B Rev, 0034
Page 32 of 39
SensorTrip Point:
AlR
COMPRESSOR . 1 R
ABNORMAL Actuation of any alarm on local panel 0-LPNL-925-0118A.
0-XA-32-49
29

(Page 1 of 2)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Parel O-LPNL-925-0118A Elevalion 565 Col. T-2 N-LINE

A. @ Control Air Compressor: Function on microcontroller reaches Alert or

Shutcown setpoint listed below:

FUNCTION ALERT SHUTDOWN

Vibration Stage 1
Vibration Stage 2
Lube Cil Pressure

l ube Oil Temperature High

Lube Oil Temperature Low
Air Temperature Stage 1
Discharge Air Temperature
Seal Air Pressure Low

B. A,B.C.D Control Air Compressors alarm from 1-LPNL-925-118A

Possibility of one or more of tha following to occur:

Control Air Compressor G ip.

Control Air Compressor G surge (auto loading and unloading).
Control Air Compressor A,B,C,D trip.

PCV-33-1 opens at Control Air pressure 8% psig lowering.

Continued on Next Page
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0-LPNL-925-0118A 1-ARP-25-118A
Unit 1 XA-55-118A Rev, 0009
Page 3 of 28
Annunciator Window Legend
SERVICE AIR
COMPR A COL%T A SUPPLY TO
ABNORMAL CONTROL AIR
XA-32-6A Mt (0-PCV-33-1 OPEN)
-32- XA-32-33
[1 ] [ 2 ] [ 3] [ 4 |
COMPR B CONT & SER AIR
COMPR B LOW DISCH PRESS
ey VOLTAGE TRIP Low
EA-32-278 FA-32-2
[5 | [ 6 7] [ s ]
COMPR C compR c CONT AIR PRESS
ABNORMAL LOW
VOLTAGE TRIP
XA-32-6C A A T0 PA-32-1
9 10 11 12
COMPR D comen D
A et VOLTAGE TRIP
EA-32:27D
13 14 15 18
COMPR G
ABNORMAL
XA-32-2901
17 18 19 20




BFN Panel 9-20 1-ARP-9-20B

Unit 1 1-XA-55-20B 'Rev. 0034
~ Page 33 of 39

0-XA-32-49, AIR COMPRESSOR ABNORMAL, Window 29

{Page 2 of 2)
Operator A. CHECK for any other Confrol Air alarms. o
Action: - B. CHECK Control Air Header pressure using:
» CONTROL AIR PRESSURE, 1-PI1-32-20, on Panel 1-9-20. m]
+ |C8 (Air Compressor G display). ]

Mwith a sudden drop in Control Air System demand, G Control Air Compressor can experience
some air backflow through the compressor. This is known as a surge condition. When this surge
flow reaches 6 psid as sensed by 0-PDS-032-2868, the compressor will alarm (TROUBLE light
iluminated) and automatically unload (Inlet Flow Control Valve goes to throttled position and Bypass
Control Valve goes fully open). The alarm will reset and the compressor will automatically reload
after 6 seconds for the first 3 surges in 10 minutes. If a fourth surge occurs within 10 minutes, the
compressor will stay in an alarm condition and will remain unioaded until the RESET key is
depressed and held for 10 seconds, on the CMC Controller

C. IF more than three compressor surges occur within ten minutes,
THEN: (Otherwise N/A)
» CHECK the compressor remains in an unloaded condition until

the RESET key on the CMC Controller is reset. ]
» PERFORM the following on the CMC Controller to reset the

compressor

» DEPRESS RESET key and hold for 10 seconds on the CMC
Controller. |
» CHECK ALARM light on the CMC Controller

extinguished. O

» CHECK Compressor automatically reloads ]

D. IF Control Air pressure is lowering (normal press approximately
100 psig), THEN
OPEN SERVICE AIR SUPPLY TO CONTROL AIR, 0-HS-33-1A/1,
on Panel 1-9-20.

E. DISPATCH personnel to investigate Control Air compressors for
abnormalities or alarms.

F. COORDINATE with Unit 2 and Unit 3.

G. NOTIFY Unit Supervisor.

H. REFER TO 0-0O1-32.

oooo o

References:  1-45E620-12-2 0-45E769-5 0-45E779-4
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BFN Panel 8-5 2-ARP-9-5B

Unit 2 2-XA-55-5B Rev. 0027
Page 32 of 43
Sensor/Trip Point:

SCRAM PILOT 2-PS-85-38 66 psig

AIR HEADER

PRESS LOW

2-PS-85-38B

28

(Page 1 of 2)

sensor 2-LPNL-925-0018B
Location: El 565
Rx Bldg
Col R-12 N-LINE
Probable A. 8l{or SR)in progress.
Cause: B. Failure of scram pilot header pressure regulators 2-PCV-85-88 or 2-PCV-85-67.
C. Air supply valve 2-FCV-32-91 failed closed.
D. Control Air System failure.
E. Sensor malfunction.
Automatic None
Action:
Operator A. On Panel 2-8-20, CHECK CONTROL AIR PRESSURE, 2-PI-32-88, O
Action: B. IF low THEN
REFER TO 0-AOI-32-1. [m]
C. On Panel 2-8-20, CHECK OPEN 2-FCV-32-91. a
D. DISPATCH personnel to check CRD SCRAM VALVE PILOT AIR
HDR PRESS, 2-PI-85-38 on 2-LPNL-925-0018B, Elevation 585’, Rx
Bldg. ]
E. Behind 2-LPNL-925-0018A, Rx bldg El 565', CHECK CRD CA
FILTER INLET, 2-PI-85-66A (-67A) and CRD CA FILTER QUTLET,
2-Pl-85-68B (-87B). O
F. IF DP across CRD CA FILTER to 2-PCV-85-67 is high, THEN a
1. VERIFY OPEN 2-85-244, AIR HEADER XTIE SOV. ]
2. CLOSE 2-85-243, AIR HEADER SOV and 2-85-262, HEADER
SHUTOFF VLV. O
3. BLOW DOWN filter by opening and then releasing petcock on
filter. O
4. OPEN 2-85-243, AIR HEADER SOV and 2-85-262, HEADER
SHUTOFF VLV. O

Continued on Next Page
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BFN
Unit 0

Loss of Control and Service Air 0-A0OI-32-1
Compressors Rev. 0041
Page 7 of 35

4.2

m)

Subsequent Actions (continued)

[5]

[6]

IF CONTROL AIR PRESSURE, as indicated by 1-PI-32-20 on
Panel 1-8-20 or 2(3)-P1-32-88 on Panel 2(3)-9-20, is less than
85 psig, THEN (Otherwise N/A)

e PLACE SERVICE AIR SUPPLY TO CONTROL AIR,
0-HS-33-1A/1, on Panel 1-8-20, in OPEN. O

¢ PLACE SERVICE AIR SUPPLY TO CONTROL AIR,
0-HS-33-1A/3 on Panel 3-9-20 in OPEN. O

IF CONTROL AIR PRESSURE, as indicated by 2(3)-PI1-32-88
on Panel 2(3)-9-20, is within normal operating range AND
SCRAM PILOT AIR HEADER PRESS LOW, (2(3)-XA-55-5B,
Window 28) llluminates, THEN (Otherwise N/A)

o VERIFY OPEN CONTROL AIR ISOLATION VALVE
SECONDARY CTMT, 2(3)-FCV-32-28. (IF necessary,
THEN

Refer to Attachment 1 for control switch numbers and
locations.) O

¢ VERIFY OPEN CONTROL AIR ISOLATION VALVE
SECONDARY CTMT, 2(3)-FCV-32-29. (IF necessary,
THEN

Refer to Attachment 1 for control switch numbers and
locations.) |

s VERIFY OPEN CONTROL AIR ISOLATION VALVE
SECONDARY CTMT, 2(3)-FCV-32-91. (IF necessary,
THEN

Refer to Attachment 1 for control switch numbers and
locations) O

+ VERIFY OPEN Unit 2(3) bypass valves around Control Air
Secondary Containment Isolation Valves
2(3)-BYV-032-0576C, 2(3)-BYV-032-0577C,
2(3)-BYV-032-2385. (IF necessary,

THEN

Refer to Attachment 1 for valves and locations) O
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OPL171.054 Control & Service Air Systems

b. Controls

(1) Vaive controls

[a) Secondary Containmant isolation valves

o A

Control air to reactor building isolation

valves (32-28 and 32-29)

il. Control air to the CRD meodules isolation
valve (32-91)

a.

Each of these valves has two solanoids.
Thers are two handswitches for each
solencid. Therefore, fwo handswitches
in the Control Room and two
handswitches local in the Turbine
Building for each valve.

Normal line-up has all four handswitches
in the gpen position. Placing any one of
the four handswitches in the open
position wiil open the valve. Howeaver, all
four handswitches must be in the closed
position for the valve fo close.

Units 2 and 3 are the only ones with
valves 32-28, 32-29, and 32-91 still in
places. Unit 1 valves were removed and
replaced with pipe per PIC 66696 fo
DCN 51122, EDC 64201 had already
downgraded these valves from Safety
Related Secondary Containment
Isolation Valves to Non-Quality Related
system isolation valves. These valves
are not required for operation. Control
Room and local handswitches for these
valves were removed also. The manual
bypass valve around each valve is still in
place.,

OPL171.054
Revislon 15
Page 26 of 69

TP-3

TP-1

Manual bypass valves
around 32-28, 32-2¢,
32-91 on all 3 units are
open per valve
checkiist. This change
occurred Jan. 2008,
EDC 65754

DCN 51122

PIC 686696

EDC 84201

Aftention to detail



QUESTION 53

All three units are operating at 100% power in a normal plant lineup when the operating A3 EECW Pump
trips. The Unit Operator attempts to start the C3 EECW pump and it fails to start.

Which ONE of the following describes the impact of the A3 EECW Pump trip and failure of the C3
EECW pump to start?

The backup cooling water supply tothe ﬁgg been lo§t.

A. control air compressors ONLY

B. Unit 1 and 2 RBCCW heat exchangers ONLY

C. control air compressors and the Unit 3 RBCCW heat exchanger ONLY

D. control air compressors and all RBCCW heat exchangers

Answer: C
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BFN
Unit 0

Emergency Equipment Cooling Water |0-0§-87

System Rev. 0094
Page 10 of 94

3.0

.
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PRECAUTIONS AND LIMITATIONS (continued)

F.

' I

o,

RHRSW Pumps B3 and D3 {14 second delay if diesel supplying board,
28 second delay if normal voltage available}, and when lined up for EECW
operation, A1 and C1, will auto-start when:

1. Any Unit 1 or 2 Core Spray pump starts.
2. Any Unit 1 or 2 Diesel Generator starts.

RHRSW Pumps A3 and C3, and when lined up for EECW operalion, B1 and
D1, will auto-start when (14 second delay if diesel supplying board, 28 second
delay if normal voltage available):

1. Any Unit 3 Core Spray pump starts.
2. Any Unit 3 Diesel Generator starts.

EECW System backup water supply valve (FCV-67-53) to the control air
compressors will auto open at 30 psig lowering RCW pressure, if EECW
pressure is = 106 psig. The valve will auto close on EECW pressure dropping
to < 106 psig.

EECW System backup water supply valves (FCV-67-50 [North headeg and 571 fsouth
1eader]) 10 the RBCCW hzat exchangers will open at 15 psig lowering RCW
pressure if EECW pressure is equal to or greater than the setpoint. These
valves will dose on CECW pressurs dropping below the setpoint. Once closed,
the closure seals in until manually reset in accordance with Section 8.7. The

north header supply to Uinit 1RBCCW, the north header supply to Unit 2

RBCCW and the South header supply to Unit 3 RBCCW are nommally isolated

' nanual valve: therefore no flow will occur when either 1-FCV-67-50,
2-FCV-67-50 or 3-FCV-67-51 opens.' The EECW pressure setpoints for these

valves are listed below in psig:

Unit1 Unit 2 Unit 3
FCV-67-50 90 91 92
FCV-67-51 107 109 113

The EECW discharge strainer automatically starts its cleaning cycle on pump
discharge flow, and the flush valve opens automatically
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QUESTION 53

All three units are operating at 100% power-in-a-nermal-plant-lineup-when the operating A3 EECW Pump
trips. The Unit Operator attempts to start the C3 EECW pump and it fails to start.

Which ONE of the following describes the impact of the A3 EECW Pump trip and failure of the C3

EECW pump to start?

The AUTOMATIC backup cooling water supply tothe _ has been lost.

A. control air compressors ONLY.

B. Unit 1 and 2 RBCCW heat exchangers ONLY

C. control air compressors and the Unit 3 RBCCW heat exchanger ONLY

D. control air compressors and the Unit 1, Unit 2, and Unit 3 RBCCW heat exchangers
Answer: C
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Level: RO SRO

Tier# 2
Group # 1
Examination Outline Cross-Reference KIA# 400000 K1.01

Importance Rating 3.2

Knowledge of the physical connections and/or cause-effect relationships between CCWS and the
following:
K1.01 Service water system

Explanation: C CORRECT — The A3 and C3RHRSW Pumps are on the North EECW header
which will automatically align to the control air compressors and all 3 RBCCW heat exchangers,
but the Ul andU2 RBCCW heat exchangers are manually isolated from the North header and will
only automatically align to the South header.

A Incorrect — Plausible if the candidate forgets that the Unit 3 RBCCW heat exchanger supply is
isolated from the South header.

B Incorrect — Plausible if the candidate confuses the North and South headers. The answer is
correct for loss of the South header.

D Incorrect —Plausible if the candidate forgets the South header is available for RBCCW heat
exchangers.

Technical Reference(s): 0-OI-67

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Nine Mile 1 2007 #36
Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis
10 CFR Part 55 Content: 5541  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Nine Mile Point #1 2007 NRC exam #36

EXAMINATION ANSWER KEY

Reactor Operator Written Examination Nine Mile Point Unit 1 2007

36 o USERID: NRC 2008 .. SYSID: 21281 Points: 1.00

The plant is operating at 100% power, with the following:

° H1-4-2, R BUILDING SW PRESS/SERV W PUMP HDR PRESS LOW is in alarm
N1-SOP-18.1 SW Failure / Low INTAKE LEVEL has been entered -
° Neither Service Water Pump can be started

Which one of the following is the required action and the effect on plant operations?

A. Start an ESW Pump. Power operations can continue because all cooling water
is restored.
B. Start an ESW Pump. A plant shutdown or scram is required due to partial loss

of cooling water.

C. Lineup fire water to RBCLC heat exchanger. Power operations can continue
because all cooling water is restored.

D. Lineup fire water to RBCLC heat exchanger. A plant shutdown or scram is
required due to partial loss of cooling water.

Answer: B

Answer Explanation: B. is correct, Per N1-SOP-18.1 an ESW pump must be started.
Since ESW can only supply RBCLC HXs and not the TBCLC
HXs, a plant shutdown or scram will be required due to loss of
¢ooling to TBCLC loads,
A is incorrect. Since ESW will nat supply TBCLC loads, all
ceoling water is NOT restored. Power operations cannot be
continued, since TBCLC loads no longer have a heat sink.
C. & D. are incorrect. Fire water is only lined up if ESW pumps
cannot be started.



( QUESTION 54

Unit 3 is operating at 100% power with the following indications on Panel 9-5:

Which ONE of the following completes the statement below?

Using ONLY the CRD CONTROL SWITCH (3-HS-85-48) the operator may withdraw control rods
__(1)_,andinsertcontrolrods __ (2) .

A. (1) by single notch ONLY
(2) by single notch ONLY

B. (1) by single notch ONLY
(2) by single notch OR continuously

C. (1) by single notch OR continuously
(2) by single notch ONLY ..

D. (1) by single notch OR continuously
(2) by single notch OR continuously

Answer: B
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Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference KIA# 201002 K4 04

Importance Rating 3.3

Knowledge of REACTOR MANUAL CONTROL SYSTEM design feature(s) and/or interlocks
which provide for the following:
K4.04 “Single notch “ rod withdrawal and insertion

Explanation: B CORRECT — The ROD WITHDRAW PERMISSIVE light indicates that control
rods can be withdrawn but without the use of the RONOR switch the rods can only be notched
out.

A- Incorrect — Plausible if the candidate believes that the control rods are notched in and out using
the CRD Control Switch and the RONOR switch must be used for continuous in or out

C- Incorrect — Plausible if the candidate believes that the control rods are notched in, and can be
notched out or continuously withdrawn using the CRD Control Switch and the RONOR switch.

D- Incorrect —Plausible if the candidate believes that the switch operates the same for insertion and
withdrawal.

Technical Reference(s): OPL171.029

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 5541  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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OPL171.029 Reactor Manual Control System

(3)

4, Manual Control Switches (Panel 9-5) TP-3
== a CRD Control Switch (HS-85-48) Obj.V.B.2a
(1)  HS-85-48 has three positions (listed

counter clockwise).

(a) RODOUTNOTCH

(by OFF

(c) RODIN

(d)  Spring return to OFF

Initiates notch in and notch out cycles
(notch movement means moving
control rod from one even position
indication to the next, i.e., one notch
on the CRD index tube)

If held in NOTCH OUT, will complete
one notch out cycle and stop
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OPL171.029
Revision 13
Page 16 of 65

INSTRUCTOR NOTES
(4)  Ifheld to ROD IN, will move control
rod continuously in until released
b. CRD Notch Override Switch (85-47) Obj. VB.2.b

(1) HS-85-47 has three positions (listed
counter clockwise).

(@ NOTCH OVERRIDE
(b) OFF
(¢) EMERGROD IN

(d)  Spring return to OFF

{ (2)  NOTCH OVERRIDE position Consider
conseguences of
(@)  Allows for continuous Improper
withdrawal of control rod Performancell
SOER 84-2
(b)  Used in conjunction with CRD STAR
Control Switch - ROD OUT
NOTCH position.
{¢)  Amber light above switch is
energized during notch override
action.
(d)  Continuous control rod Obj.V.B.2.e
withdrawal may be used when a
control rod is to be withdrawn
greater than 3 notches, except
for high notch worth areas as
identified by the Reactor
Engineer
(3) EMERG ROD IN position Obj. V.D, E.9

(a8) Acts directly on directional
control valves to bypass timer

(b)  No settle function, forces water
past seals in CRD while settling
into notch



5. Indicating Lights (Panel 9-5, apron section) TP-3, TP-13

Obj. V.D,E6
a. Movement control lights (above CRD Control
Switch)
‘ (1)  ROD OUT PERMIT Obj. VB4
(@)  Bluelight
OPL171.029
Revision 13
Page 21 of 65
INSTRUCTOR NOTES

(b)  Indicates no rod withdraw
blocks present

(c) Light indicates that rod can be
withdrawn (RMCS or RWM rod
withdraw block present when
light is not energized).

mEmmd> (d) Has no effect on insert motion,
i.e., rod can be inserted with
light deenergized.
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QUESTION 55

A Unit 3 startup is in progress and power is 5%. The Rod Worth Minimizer (RWM) is in service with
Sequence Control ON.,

Which ONE of the following completes the statements?

If a control rod within the currently selected Rod Group, but NOT the next rod in the programmed
sequence, is selected and continuous withdraw is attempted, then control rod withdrawal (1) is
permitted by the RWM.

Per NPG-SPP 10.4, Reactivity Management Program , the controlrodis __ (2)

A.

(1) one notch
(2) mispositioned. The operators immediately enter 3-AOI-85-7, Mispositioned Control Rod

(1) one notch

(2) NOT mispositioned. The operators use 3-OI-85, Control Rod Drive System, Sections 6.7,
Control Rod Insertion, and 6.8, Operations With Rod Worth Minimizer Insert/ Withdraw Errors to
move the control rod

(1) continuously until either switch is released.
(2) mispositioned. The operators immediately enter 3-AOI-85-7, Mispositioned Control Rod

(1) continuously until either switch is released

(2) NOT mispositioned. The operators use 3-OI-85, Control Rod Drive System, Sections 6.7,
Control Rod Insertion, and 6.8, Operations With Rod Worth Minimizer Insert/Withdraw Errors to
move the control rod

Answer: A



Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference K/A# 201006 A2.05

Importance Rating 3.1

Ability to (a) predict the impact of the following on the ROD WORTH MINIMIZER SYSTEM
(RWM); and (b) based on those predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations:

A2.05 Out of sequence rod movement

Explanation: A CORRECT — The RWM would see the rod as an improper selection and generate
a select error but not a select block. The RWM allows an error to be made and then imposes
blocks to force the operator to fix the error. Only a single notch withdrawal would be allowed.
This is a mispositioning because the wrong rod was moved.

B Incorrect — First Part: Correct. Second Part: Incorrect. Plausible because SPP-10.4, Reactivity
Management Program, allows a control to be out of position by one notch and NOT considered
mispositioned.

C Incorrect — First Part: Incorrect. Plausible in the one rod test mode, one rod can be continuously
withdrawn until the withdrawal is stopped then it must be inserted to 00. Second Part: Correct.

D Incorrect —First Part: Incorrect. Plausible in the one rod test mode, one rod can be continuously
withdrawn until the withdrawal is stopped then it must be inserted to 00. Second Part: Incorrect.
Plausible because SPP-10.4, Reactivity Management Program, allows a control to be out of
position by one notch and NOT considered mispositioned.

Technical Reference(s): 3-0O1-85, SPP-10.4

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 5541  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Control Rod Drive System 3-01-85
Unit 3 Rev. 0075
Page 23 of 220

3.8

Rod Worth Minimizer (RWM) {continued)

A withdraw error oceurs if

1. Arod in the currently latched group is withdrawn past the withdraw limit for
the group, OR

2. Arod ina group lower than the cne currently latched is withdrawn pastthe
withdraw limit for its group, OR

3. Arod ina group higher than the one currently latched is withdrawn past the
insert limit for its group.

A select error occurs if

1. With the reactor operating below the LPAP. a rod other than one contained
in the currently latched group ic selected, unless conditions for latching up
or down are met, OR

2. Wiith a rod block applied, any rod other than an error rod is selected, OR
3. When operating in the Sequence Control Mode, a rod is skipped.
An inzert block occurs if:

1. Vinth two insert errors existing, a rod 1s moved to cause a third insert error,
OR

2. Awithdraw error has been made, a withdraw block applied, and a rod other
than the withdraw error rod is seiected.

A withdraw block occurs if:
1. A withdraw error is made, OR

2. Withthree insert errors existing and an insert block present, a red other
than one of the insert errors is selected.

A select block occurs if:

1. The RWM Bypass Switch is in normal and the RWM program is not
running; i.e., following return to normal from bypass and the program has
not been initialized, OR

2. The RWM Bypass Switch is in normal and the program siops due to
software error.
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NPG Standard Reactivity Management Program NPG-SPP-10.4

Programs and Rev. 0003
Processes Fage 39 of 68
6.0 DEFINITIONS (continued)

Mispositioned Control Rod - A contiol tod meeling one of the llowing crileria. This

cefinition does not distinguish between mispositionings caused by equipment failure and

those caused by human error since the Reactivity impact is identical

° Control rod left in a position other than the intended position and not corrected oefore
complotion of the corfirmation step of the associated Control Rod Movement
Insiructions.

. Control rod movec more than one notch beyond the intended position. [DWR]

e Rods msahgned hy greater than 17 steps [PWR]

. Zonfrol rod movecd in the wrong direction.

- e 'Wrong cantrol rod moved.

. Drifting contral rod.
o Unexpected single cantrol rod scram.

. Control rod moved to a position inconsistont with the Reactivity Plan or associated
prediciions
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Unit3 Rev. 0075
Page 23 of 220

3.8

Rod Worth Minimizer {(RWM]) {continued)

M.

A withdraw error oceurs if:

1.

A rod in the currently latched group is withdrawn past the withdraw limit for
thc group, OR

A rod in a group lower than the cne currently latched is withdrawn past the
withdraw limit for its group, OR

A rod in a group higher than the one currently latched is withdrawn past the
insert limit for its group.

A select error occurs if:

1.

2.
3.

With the reactor operating below the LPAP. a rod other than one contained
in the currently latched group is selected, unless conditions for latching up
or down are met, OR

With a rod block applicd, any rod other than an crror rod is selected, OR

VWhen operating in the Seguence Control Mode, a rod is skipped.

An insert block occurs if:

1.

With two insert errors existing, a rod is moved to cause a third insern error,
OR

A withdraw error has been made, a withdraw block applied, and a rod other
than the withdraw error rod is selected.

A withdraw block occurs if;

1.
2.

A withdraw error is made, OR

With three insert emors exustmg and an insert hlock pfesent, a red other
than one of the insert errors is selected.

A select block occurs if:

1

The RWM Bypass Swifch is in normal and the RWM program is not

running; i.e., following return to normal from bypass and the program has
not teen inihalized, OR

The RWM Bypass Switch is in normal and the program siops due o
software efror.



QUESTION 56

Unit 2 is operating at 100% power when a loss of power occurred.

Current indications:

'H m_f'rﬂ s WW
' c___:-x p_-,.._]-J..L} R

E

Which ONE of the following has been lost?
A. ICS power

B. Unit Preferred

C. Plant Preferred
D

. Unit Non-Preferred

Answer: B
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Level: RO SRO

Tier# 2
Group # 2
Examination Outline Cross-Reference K/A# 214000 K6.01

Importance Rating 25

Knowledge of the effect that a loss or malfunction of the following will have on the ROD
POSITION INFORMATION SYSTEM:
K6.01 A. C. electrical power

Explanation: B CORRECT — The loss of Unit Preferred will cause a loss of RPIS

A Incorrect — Plausible since the loss of 120VAC ICS power results in a loss of power to the Rod
Worth Minimizer (RWM).

C Incorrect — Plausible since the name is similar and significant equipment is powered from Plant
Preferred.

D Incorrect —Plausible since the loss of Unit Non- Preferred will cause a loss of power to
RMCS/CRD components and prevent control rod motion.

Technical Reference(s): 2-AOI-85-4

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis

10 CFR Part 55 Content: 5541  (7) Design, components, and functions of control and safety
systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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BFN Loss of Unit Preferred 2-A0l1-57-4
Unit 2 Rev. 0042
Page 4 of 32

1.0 PURPOSE

This abnormal operating instruction provides symptoms, automatic actions and
operator actions for Loss of Unit Preferred (Battery Board 2 Panel 11, Control Room
Pane 12-9-9 Cabinet 5 Non-preferred and Unit Preferred to Panel 2-9-9 Cabinet #6).

NOTE

A loss of the Unit Preferred power source results in the following boards being
de-energized:

e Battery Board 2 Panel 11
e Panel 2-9-9 Cabinet 5 Non-preferred
¢ Panel 2-9-9 Cabinet 6 Unit Preferred (if panel does NOT auto transfer to alternate)

2.0 SYMPTOMS

B A

Loss of indication to CRD rod control indicator lights, Panel 2-9-5 (i.e. rod out
permissive, timer switch malfunction - select block, rod withdraw, insert and
settle, notch override and stabilizing valve indicator lights.) -

The following recorders fail downscale (Panels 2-9-6, 2-9-7, 2-9-8):

1. Turbine Generator Vibration (2-XR-47-19),

2. TURB GEN ECC/SFPEED/VALVE POSN (2-XR-47-16),

3. TURB EXP AND TEMP MN XFMR Winding Temp
{2-XR-47-20/2-TR-47-20)

4. RFPT/RFP VIB and ECC (2-XR-3-177).

PANEL 2-9-9 CABINET 1, 2,3 or 6 CONTROL POWER TRANSFER
(2-XA-55-TA, Window 15), on Panel 2-9-7, is in alarm on transfer of Unit
Preferred Cabinet 6.

Unit 2 Panel 2-8-9. Cabinet 6 UNIT PFD 120V AC NORMAL and ALTERNATE
SUPPLY lights 2-X1-57-600A and 2-XI-57-600B extinguish.

UNIT PFD SUPPLY ABNORMAL (2-XA-55-8B, Window 35) on Panel 2-9-8 is in
alarm.
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BFN Loss of Unit Preferred 2-A0I1-57-4
Unit 2 Rev. 0042
Page 5 of 32
2.0 SYMPTOMS (continued)
- F. Lossof RPIS. REFER TO 2-A0I-85-4.

G. RFW Control System Panel Display Stations on Panel 2-9-5 disabled. PDS
Controls are inoperative and displays become blank. The RFW Control System
continues to control system parameters according to water level setpoint.

H. The following RFW Control System annunciators in alarm on Panel 2-9-6:

1. RFPT GOVERNOR POWER FAILURE OR GOVERNOR ABNORMAL
(2-XA-55-6C, Window 12).
2. RFWCS TROUBLE (2-XA-55-6C, Window 28).

I.  The following EHC Control System annunciators in alarm on Panel 2-9-6:

1. EHC POWER ABNORMAL (2-XA-55-7B Window 5)
2. EHC/TSI SYSTEM TROUBLE (2-XA-55-7B Window 6)

J. EHC Control System PLU 1 (power load unbalance) can bypass with a
sustained loss of power to Panel 9-9 Cabinet 5. An uninterruptible power supply
will keep the PLU energized for approximately 15 minutes after normal power is
lost.

K. EHC Control System HMI on Panel 2-9-31 may become blank if power is lost to
Panel 9-9 Cabinet 6. An uninterruptible power supply will keep this component
energized for approximately 15 minutes after normal power is lost.

L. RECIRC FLOW SYSTEM TROUBLE ALARM (2-XA-55-4A, Window 23).

M. Loss of power to CRD Select Modules.

N. ANN: PNL 2-9-21 SYS LEAK DETECTION POWER FAILURE (2-XA-55-3D,
Window 31) on loss of power to Panel 2-9-21 Steam Leak Detection Panel.

O. TIP isolation signal when Cabinet 5 (Breaker 503) is de-energized.




BFN Losz of RPIS 2-A01-856-4

Unit 2 Rev. 0020
Page 8 of 17

4.0 OPERATCR ACTICNS

4.1 Immediate Actions
11 STOP all control red movement. m]
4.2 Subsaguent Actions

NOTE

Refersnce TRM 3.3.5, RPIS Indicated Channel Operability, for applicable 7 or 30 day
LCO relating to an inopcrable RPIS indication.

[} tF control rod movement is required with a Total Ioss of RPIS.
THEN:

MANUALLY SCRAM reactor. ]

2] NOTIFY the Operations Superintendent and Reactor Engineer
for actions to be taken in a timely manner. ]

™

e

] NOTIFY Technical Suppuil lo help delermine the exlent of loss
of RPIS. i}

[41  IF conuolrod was in motion when RPIS failed AND position of
that eontmnl rad can not be determined, THEN:

CONSIDER that Control Hod Inoperable. REFER TO
Tech. Spec. 3.1.3. O

18]  VERIFY ON Breaker 612, Panel 2-8-2/ ROU POSIHION INFO
- SYS FEED FROM UNIT FREFERRED 120VAC at Panel 29 9
Cabinet 6. 0

L
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QUESTION 57
Unit 2 is operating at 100% power with the following RPV Pressure Indications on Panel 9-5
e 2-PI-3-54 1045 psig
e 2-PI-3-61 966 psig
2-P1-3-207 1020 psig

Which ONE of the following is the reactor pressure used by the Feedwater Level Control System
(FWLCS)? dwater L

A 1010.3 psig
B. 1020.0 psig
C. 1032.5 psig

D. 1035.0 psig

Answer: A
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Level: RO / SRO
Tier # 2/
Group # 2/ —
Examination Outline Cross-Reference KIAH# (/216000 A>1.02
Importance Rating \w

Ability to manually operate and/or monitor in the control room:
A4.02 Channel select controls

Explanation: A CORRECT - Because no pressure indicator is 2 75 psi from the average, no
pressure is considered invalid. Therefore reactor pressure used by the Feedwater Level Control

System (FWLCS) is the average of the 3 instruments. -
B Incorrect — Plausible since this is the median value.
C Incorrect — Plausible, this is the average of the 2 highest values.

D Incorrect —Plausible, since this is the default value if pressure is not available.

Technical Reference(s): 2-OI-3

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC None

Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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2-01-3 Reactor Feedwater System

4.3

System Operation

The RFW Control System will use a pressure signal provided the system determines
the signal to be good and valid. A GOOD pressure signal is one that has not failed
and is on scale. A VALID signal is one that does not deviate from the average
pressure by more than 75 psig.

The RFWCS validates each Wide Range Pressure by comparing them to the
average. Any pressure signal that deviates from the average by more than 75 psig is
declared invalid and is bypassed. A WR Pressure signal that is declared bad by the
system will also be automatically bypassed.

To avoid individual on-scale but faulty pressure signals from skewing the average,
the average is compared to the median of the WR Pressure signals. If the average
value differs from the median value by more than 75 psig, the RFWCS will validate
each pressure signal to median value, instead of average. In this case, any pressure
signal that deviates from median by more than 75 psig is declared invalid and is
automatically bypassed by the system.
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QUESTION 58

A small LOCA has occurred on Unit 2. The following conditions now exist:

All control rods are at position 00,
RPV Pressure is 950 psig and steady
RPV Water Level dropped to (-)40 inches and is now 20 inches and slowly rising
Drywell Pressure reached 12.5 psig and is now 1.82 psig and slowly lowering
Suppression Pool Temperature peaked 93° F and steady

RHR-Toop I is in Drywell Sprays

Which ONE of the following completes the statements?

The RHR Loop I Suppression Chamber Spray Valves (2-FCV-74-57, RHR SYS I SUPPR
CHBR/POOL ISOL VLV and 1-FCV-74-58, RHR SYS I SUPPR CHBR SPRAY VALVE)
___(1)__ automatically shut.

In accordance with 2-EOI-2, PRIMARY CONTAINMENT CONTROL, RHR Loop I
_@__.

A.

(1) have
(2) may be placed in standby readiness

(1) have .
(2) MUST be placed in Suppression Pool Cooling

(1) have NOT
(2) may be placed in standby readiness

(1) have NOT
(2) MUST be placed in Suppression Pool Cooling

Answer: C
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Level: RO SRO

Tier# 2
Group # 2
Examination Outline Cross-Reference K/A#

230000 A1.10

importance Rating 3.7

Ability to predict and/or monitor changes in parameters associated with operating the RHR/LPCI;
TORUS/SUPPRESSION POOL SPRAY MODE controls including:
A1.10 System lineup

Explanation: C CORRECT — With no accident signal present (-122 inches OR RPV pressure < 450 psig
with drywell pressure > 2.45 psig) then there is no auto closure of the suppression Chamber spray valves on
low drywell pressure. There is no longer an entry condition to EOI-2

A Incorrect — First Part: Incorrect. Plausible since the valves would auto close if a LPCI initiation signal

was present. Plausible since the valves would auto close if a LPCI initiation signal was present. Second
Part: Correct.

B Incorrect — First Part: Incorrect. Plausible since the valves would auto close if a LPCI initiation signal
was present. Second Part: Incorrect. Plausible, if Suppression Pool Temperature was 95° F or greater
then 2-EOI-2, step SP/T-3 requires all available SP Cooling except for pumps requiring continuous
operation to maintain adequate core cooling.

D Incorrect — First Part: Incorrect. Second Part: Incorrect. Plausible, if Suppression Pool Temperature was
95° F or greater then 2-EOI-2, step SP/T-3 requires all available SP Cooling except for pumps requiring
continuous operation to maintain adequate core cooling.

Technical Reference(s): 2-EOI-2, 2-01-74

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety

systems, including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Unit 2

Residual Heat Removal System 2-01-74
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Page 23 of 497

38 Interlocks {(continuedy)

7.

10.

If Unit 2 reactor pressure exceeds 100 psig or a Group |l isolation occurs
on Unit 2 while Shutdown Cooling is in operation, the following will occur
for the given condition:

(100 psig)  RHR SHUTDOWN COOLING SUCT OUTBD and INBD
ISOL VLVs, 2-FCV-T4-47 and 2-FCV-74-48, close, thus
ripping operating Unit 2 RHR Pumps.

(Group i) RHR SYS land I LPCI INBD INJECT VALVES,
2-FCV-74-53 and 2-FCV-74-67, close and Unit 2 RHR
SHUTDOWM COOLING SUCT OUTBD and INBD 1S0L
VLVs, 2-FCV-T4-47 and 2-FCV-74-48, close, thus
tripping operating Unit 2 RHR Pumps.

Toreopen RHR SYS 1{Ii) LPCIINBD INJECT VLV, 2-FCY-74-53(67), after
a loss of Shutdown Cooling from one of the above conditions, RHR

SYS [(I1) SD CLG INBD INJECT ISOL RESET pushbutton is required to be
depressed after either of following oceur:

a. Isolation signal has been reset OR
b. 2-FCV-74-47 OR 2-FCV-74-48 is fully closed.

If after a GROUP I Isolation, RHR SYS {(ll) LPCHINBD INJECT VLV,
2-FCV-74-53(67) is given an OPEN signal prior to depressing the RHR
SYS (1) SD CLG INBD INJECT(INJ) ISOL RESET 2-X5-74-126(132),
then the valve will travel full open and full close unless given a close signal
prior to trawveling full open.

The RHR spray/cooling valves, 2-FCV-74-57(7 1), receive an aulo closure
signal in the presence of a LPCI initiation signal and they are interlocked to
prevent opening if the in-line torus spray valve, 2-FCV-74-58(72), is not
fully closed. The inine valve interlock can be by-passed if the following
conditions exist.

a. Reactor level is greater than 2/3 core height AND

b. LPClinitiation signal is present AND

c. The select reset switch is in the SELECT position.

The requirements for greater than 2/3 core height and a LPCI initiation

signal may be BYPASSED using the keylock bypass switch,
2-X5-74-122130.
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Residual Heat Removal System 2-Cl-74
Rev, 0159
Page 24 of 497

3.6

Interlocks {continued)

11.

12.

13.

14.

15.

16.

17.

18.

If primary containment cooling is desired with reactor level at less than2/3
core height, the keylock bypass switch is required to be placed in BYPASS
before the select reset switch is placed in SELECT to ensure relay logic is
made upl

The RHR torus spray valves, 2-FCV-74-58(72), have the same in-line valve
interlocks as those outlined in 3.6A 10 for the torus spray/cooling valves.
Additionally these valves have an interlock preventing opening unless
drywell pressure is 21.96 psig which cannot be bypassed.

The RHR torus coocling/test valves, 2-FCV-74-58(73), receive an auto
closure signal in the presence of a LPCl initiation signal. Auto closure may
be bypassed by the same conditions/actions outlined in Step 3.6A.10

The RHR containment spray valves, 2-FCV-74-60(74) and 61(75}, have
in-line valve interlocks similar to these described in Step 3.6A.10
through 3.6A.12 for the RHR torus spray valves 2-FCV-74-57(58)

and 71(72).

if 2-FCV-T4-58(73) LOCA CLOSURE TIME light (2-IL-74-59Y Loop |,
2-1L-74-73Y Loop 11} on Panel 2-9-3 is extinguished due 1o its associated
valve being opened, that Loop is inoperable for LPCI.

i 2-HS-74-148(149) RHR SYSTEM | (Ii) MIN FLOW INHIBIT switch is in
the INHIBIT position, the pumps on that loop do not have automatic
minimum flow protection.

Iif RHR pumps 2A(B) and 2C(D) SD COOLING SUCT VLV, 2-FCV-74-2(25)
AND 13(36) are not fully closed, the RHR SYS I(ll) SUPPR CHBR/POOL
ISOL VLV, 2-FCV-74-57(71) cannot be opened.

a. 2-HS5-074-00570 placed in BYPASS position, defeats the interlocks
on 2-FCV-74-57 and the SD COOLING SUCT VLV 2-FCV-74-2 AND
13.

b. 2-HS-074-0071C placed in BYPASS position, defeats the interlocks

on 2-FCV-74-71 and the SD COOLING SUCT VLV 2-FCV-74-25 AND
36.

If RHR SYS i(ll) SUPPR CHBR/POOL ISOL VLV, 2-FCV-74-57(71) is not
fully closed, the RHR pumps 2A(B) and 2C(D) SD COOLING SUCT VLV,
2-FCV-74-2(25) AND 13(36) cannot be opened.
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QUESTION 359

On Unit 3, the Mode Switch is in REFUEL, AND ALL control rods are inserted. The Refueling Bridge
operator grappled a fuel bundle, raised the grapple, AND commenced moving the bundle towards the
core.

Which ONE of the following completes the statement?

As the Refueling Bridge moves towards the core, it will

A. continue over the core AND will initiate a control rod block -

B. continue over the core AND will cause NO protective actions

C. stop before it reaches the core AND will initiate a control rod block -
D

. stop before it reaches the core AND will cause NO protective actions

Answer: A
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Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference KIA# 234000 K5.02

importance Rating 3.1

Knowledge of the operational implications of the following concepts as they apply to FUEL
HANDLING EQUIPMENT : Fuel handling equipment interlocks

Explanation: A CORRECT — With the fuel grapple loaded and the platform over the core in
REFUEL a rod block is produced but motion is not blocked.

B Incorrect — Plausible if the candidate believes that a rod must be withdrawn or mode switch
changed to produce a rod block

C Incorrect — Plausible if the candidate does not recognize the role of rod position in the logic

D Incorrect —Plausible if the candidate confuses the logic for movement and rod block

Technical Reference(s):0-GOI-100-3A -

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (7) Design, components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Refueling Operations {In-Vessel

0-GOI-100-3A

STOP REFLEL
PLATFORM
TRAVEL
TOWARD CORE

Unit 0 Qperations) Rev. 0055
: Page 176 of 180
Hlustration 2
{Page 2 of 2)
Rod, Bridge, and Hoist Blocks, Block Diagram
!
MORODRANL FRAME ICNORAR. FRANME i
MOUNTED HOIST MOUKTED FUE:.OT;I;;PLE FLUEL GRAPPLE MOUNTED HOIST MOUNTED % FUE:'OC:%AE;PLE FUEL GRAPPLE
LOADED HOIST LOADED S ore HOTFULL UP LOADED MOISTLOADED | [oo"% NOT FULL UP
»40518 2400 LB 430 L8 400 LB ;
THE ROO NOT ALL ONHE ROD
MTHDRAWS: E RODIS M WITHORAWN
/ |
BRI
SERVICE REFUEL REFUSL SERVICE
PLATFORM SELECTION OF PLATFORM PLATFORM PLATFORM SELECTION OF
HOIST LOADED v NEAR OR DVER HEAR OR GVER HOIST LOADED 0D
>33 L8 CORE CORE >400 L8
- MODE | MODE
swreH [ swaree Hat=
M | I SPTCH
REFUEL | STARTUP N STARTUR
‘ |
i
! REFUEL
“ ! PLATFORM
| ReSROCK HEAR OR OVER
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QUESTION 60

Unit 1 has automatically scrammed and all control rods did NOT fully insert.

The following conditions exist:

Reactor power is 17% RTP

RPV pressure is 970 psig being maintained by the Main Turbine Bypass Valves
RPV level is being maintained at 25 inches by the feedwater system
Suppression Pool temperature is 91° F and rising slowly

Which ONE of the following describes the actions necessary to control reactor water level in accordance

with the EOlIs?

A. Maintain RPV level (+)2 to (+)51 using the feedwater system.

B. Slowly lower RPV level using the feedwater system until Reactor Power is less than 5%, then
maintain level in a 50 inch band.

C. Terminate and prevent injection to the RPV until RPV level is (-)50 inches OR Reactor Power is
less than 5% Reactor Power, whichever level is HIGHER, then maintain RPV level in a 50 inch
band.

D. Terminate and prevent injection to the RPV until RPV level is -50 inches, then maintain RPV

level ()50 to (-)100 inches.

Answer: D
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Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference KIA# 250001 G2.4.6

Importance Rating 3.7

Reactor Feedwater System
G2.4.6Knowledge of EOP mitigation strategies

Explanation;: D CORRECT — Power is greater than 5% so C-5 must be entered. Step C5-10 requires
terminating and preventing and C5-12 stops lowering level and C5-13 sets the level band as in this answer.

A Incorrect — Plausible this is the correct action if power is less than 5% in EOI-1
B Incorrect — Plausible natural tendency is for candidates to slowly lower level in a controlled manner.

C Incorrect —Plausible as this is the correct initial action but should stop at lower value.

Technical Reference(s): 1-EOI-1, C-5

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge :
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41  ((10) Administrative, normal, abnormal, and emergency operating

procedures for the facility.
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QUESTION 61

Regarding the Offgas charcoal adsorbers, which ONE of the following completes the statement?
T
ﬁigh relative h@is an operational concern in the offgas system because 1)

resultsin (2 .

A. (1) freezing
(2) plugging of the adsorbers

B. (1) charcoal acidity
(2) increased corrosion

C. (1) charcoal fines
(2) a reduction of the available charcoal volume

D. (1) wet charcoal
(2) heat in the adsorbers

Answer: D
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Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference KIA#

271000 K5.11

Importance Rating 2.6

Knowledge of the operational implications of the following concepts as they apply to the
OFFGAS SYSTEM g

K5.11 Explain the necessity of reducing relative humidity for carbon bed filters

Explanation: D CORRECT —Dewpoint temperature in the offgas system is kept low to prevent
wetting of the charcoal which can cause heat in the adsorber beds.

A Incorrect — Plausible because the charcoal adsorbers operate below freezing and any moisture
can freeze and block passage through the bed.

B Incorrect- Plausible because the addition of moisture frequently increases corrosion rates but is
not the concern in this case.

C Incorrect — Plausible. Wetting charcoal does tend to produce fines but this will not impact the
volume of charcoal.

Technical Reference(s): OPL171.030, OI-66

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 5541  (13) Procedures and equipment available for handling and disposal
of radioactive materials and effluents.
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Drains fo off-gas condensate drain sump in
Radwaste.

(1)  FSV-66-23 open for normal operation

(2) A loop seal In the drailn line prevents
escape of gas to Radwaste.

Off-gas pretreatment and linear radiation
monitoring system normally takes a sample
from the inlet tc the holdup volume.,

Sample taken at holdup volume Inlet and
retumed o SJAE inlet or inlef 1o 6 hour hold
up volume

Actual holdup time will ba approximately 6
hours due to removal of radiolytic Hz and O..
This lowers the flow rate and increases
holdup time.

Cooler condensers (fwe required - one cperating,
one standby)

a.

b.

Location: Off-Gas Trzatment Building

Purpose:. Further cools gas-steam mixture
for maisture confrol. Cools to 45°F. Excess
moisture in the charcoal adsorber lowers the
slectro-static attraction of icdine.

OPL171.030
Revision 18
Page 30 of 74

INSTRUCTOR NOTE.

Auto closz at 3.5% off
gas press

CAN BE
OPERATED IN
PARALLEL

ObjVv.B.1

See Handout 2
Moisture also
creates haat in the
beds,
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5.11 Aligning Charcoal Filters for Parallel Flow

NOTE

The charcoal beds can be aligned for either parallel or series flow, but normally paralle! flow
is preferred. Performing the following steps at Panel 9-53 aligns the charcoal beds for
parallel flow. If series alignment is preferred, Section 8.10 is required to be performed in
lieu of the following steps.

CAUTION

The charcoal adsorbers are required to be aligned in the treatment mode prior to reaching
25% power.

[1 PLACE OFFGAS TREATMENT SELECT handswitch,
2-X3-66-113, in TREAT. O

[2] OPEN CHARCOAL ADSORBER TRAIN 2 INLET VALVE,
using 2-HS-66-117. |

[3] OPEN CHARCOAL ADSORBER TRAIN 1 DISCH VALVE,
using 2-HS-66-118. |

[4] CLOSE CHARCOAL ADSORBER TRAINS SERIES VLV,
using 2-HS-66-116. 0

[5] CHECK dewpoint temperature on OFFGAS REHEATER

TEMPERATURE recorder, 2-TRS-66-108, indicates 45°F or
less (Blue Pen). |

CAUTION

A Reheater Inlet Dewpoint Temperature above 48°F may cause wetting of the charcoal
beds.
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QUESTION 62

Which ONE of the following describes the power supplies to the Stack Gas Radiation Monitors, 0-RM-
90-147 and 0-RM-90-148, scintillation detectors?

A. +48VDC Annunciator Power Distribution System

B. +24VDC from the Neutron Monitoring System

C. 120VAC from the Reactor Protection system (RPS)

D. 120VAC from the Instrumentation & Controls (I&C) Power Distribution System

Answer: B
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Level: RO SRO

Tier # 2
Group # 2
Examination Outline Cross-Reference KIA# 279000 K2.03

Importance Rating 2.5

Knowledge of electrical power supplies to the following:
K2.03 Stack gas radiation monitoring system

Explanation: B CORRECT — 0-RM-90-147 and 0-RM-90-148 scintillation detectors are powered
from +24VDC from the Neutron Monitoring System .

A Incorrect. Plausible if the candidate confuses the two low voltage DC systems (+24VDC from
the Neutron Monitoring System and +48VDC Annunciator Power Distribution System).

C Incorrect — Plausible because other radiation monitors are powered from the 120VAC Reactor
Protection system (RPS).

D Incorrect — Plausible because other radiation monitors are powered from the 120VAC
Instrumentation & Controls (I&C) Power Distribution System.

Technical Reference(s): OP1.171.033

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC None
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41  (13) Procedures and equipment available for handling and disposal

of radioactive materials and effluents.
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OPL171.033 Process Radiation Monitoring Systems

e. The monitors for the main steam line, Off-Gas

radiation, stack gas radiation, process liquid,
and reactor/refuel ventilation monitors are
located on Panel 9-10 in each MCR.

(1)  Panel 9-10 has power supplies: +24 V
DC from the Neutron Monitoring
System, 1&C, and RPS.

— (2) In general, the scintillation detectors

have + 24 v DC supply.

(3)  The MSL monitors and Reactor/Refuel
Ventilation monitors are fed from RPS

Obj
Obj
Obj
Obj

Obj
Obj

Obj
Obj

.V.B.2
V.C.2
V.B.3.f, 3k
V.C31, 3

.V.B3.f 3k
.V.C31, 3]

.V.B3f
V.C3f
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S Appendix2  Monitor Summary
Tech Monitor
Wonitor ID No Spee Dovier Type Indicaons Function
Main Stcam 126 Nont RIS A fon CRNUMAC digital display  Alarms -ONSCL
2
Lincs 157 ROS A -HICH {1.5 x NFLB)
- HIHVINOP (3 x MFLB}
Vac Pmp Vivs, Vac Pmps,
Recorder
(RR-90-135)
1 salecior swiche
Off Gas CR Meter Alamms - 06 AVG ANNUAL RELEASE
Pre- fr2atment 184 None &0 A ion Recorger RI-90-15/ LIMIE} EXCEEUED
- (3 PRETREAIMEN] HIGH
- (15 PRETREFATMFNT DNSC
- O3 RAMPY F F1OW ARNMY
Fiux Tt 1eg Mone NMS ion CR Meter indication only
Recurdes, One pen
FR-20-160
~ Slack Gas 147 ODC NMS Scuitilation Indicator(Li1) Aldins - HIGH
14& 1.1.2 Reucurder(U1) - HIGH/AIGH
- DMSCLINOP
- FLOW ABNORMAL
OPL171.033
Revision 14
Page 23 ot /b
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c. The sample passes through two shielded
chambers where the radiation level of the

stack gas is measured by two scintillation

detectors, one located in each shielded
chamber

Okj. V.B.2
Obj. v.C.2

PRINT:

0-729E814-1A
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QUESTION 63
Unit 2 Reactor Building Ventilation Supply fan “B” is tagged for maintenance.

Reactor Building Ventilation Supply and Exhaust fans “A” are in service in FAST when the
Supply Fan trips.

Which ONE of the following completes the statement?

The Unit 2 Reactor Building Train “A” Exhaust Fan- (1) IMMEDIATELY trip and the
Unit 2 Reactor Building pressure will ___ (2)__ .

A. (D) will NOT
(2) lower -

B. (1) wil NOT
(2) rise

C. ()wil
(2) lower

D. ()wil
(2) rise

Answer: A
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Level: RO SRO

Tier # 2
Group # ' 2
Examination Outline Cross-Reference KIA# 288000 K3.05

Importance Rating 3.1

Knowledge of the effect that a loss or malfunction of the PLANT VENTILATION SYSTEMS
will have on the following: K3.05 Reactor building pressure

Explanation: A CORRECT - The Reactor Building is maintained at a slightly negative pressure
by having slightly larger exhaust fans. Without the Supply fan, the pressure in the reactor building
will lower and the DP will rise (get more negative). The Supply Fan will NOT IMMEDIATELY
trip; however, as it continues to run it will draw pressure in the reactor building down to where it
will cause a static lockout and trip.

B. Incorrect — First Part; Correct. Second Part: Incorrect, Plausible if the candidate confuses the

relationship between the sizing of the supply and exhaust fans, and or doesn’t understand the
DP maintained on the Reactor building.

C. Incorrect — First Part: Incorrect, Plausible if the candidate believes that a trip of the supply fans
cause a direct trip of the exhaust fan. Second Part: Correct.

D. Incorrect — First Part: Incorrect, Plausible if the candidate believes that a trip of the supply fans
cause a direct trip of the exhaust fan. Second Part: Incorrect, Plausible if the candidate confuses
the relationship between the sizing of the supply and exhaust fans, and or doesn’t understand
the DP maintained on the Reactor building.

Technical Reference(s): 2-ARP-9-3D

Proposed references to be provided to applicants during examination: None

Learning Objective (As availabie): OPL171.060 V.B.2

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC: None
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41  (5) Facility operating characteristics during steady statec and

transient conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity
changes, effects of load changes, and operating limitations and reasons for these operating characteristics.




BFN Panel 2.9.3 2-ARP.9.3D

Uit 2 : 2-XA-56.3D Rev. (028
; Page 39 of 42
SensorTrip Point
REACTOR ZONE 2.PDIS-064-27 0.17 in. of water
DIFFERENTIAL
PRESSURE LOW
2-POAGE-27

7]

. fmw«m%

{Page1of 1}

Sensor Panel 2-25.213, Rx Bldg Bl 63¢'

Location:

Probable A, SecuringlAllemating Refusl Zone Fans.

Cause: 8. Tiip of any Rx Bldg Zone Exh. Fan.
C. PCIS Group B Izolation.
D. Differential Pressure switches fail closed.
E. Rapidly changing Sarometric pressure or high winds.
F. Hommal ventilation in service with Standly Gas Treatment System running at the

same fime.

. High energy ling break in Secondary Containment.

Automatic Annuncialion onky.
Action:

Operator A. [IF the alarm is intermiftent, THEN
Action: CHECK for high wind conditions {ex., =20 mph) on ICS.

8. IF high wind conditions CAMMOT be confirmed, THEN
REGQUEST personnel to check local Reactor Building differential
pressure.
IF glamm is due to high wind conditions, THEN
EI-3 entry is HOT required.
IF alamn is valid, THEM
IHFORM Unit Supervisor of 2.E01-3 enfry eondition.
REQUEST personnel to check fans locally for any apparent
problems.
REFER TO 2-01-30B and PLACE standlby fan in service o restore
normat differential pressure.

References;  2-49E620-2 24TER10-64-1

(]

mome o0
o o o oo



AT

.

OPL71.067

a. All isolations must be manually reset and SGT
stopped after initiation. Isolation will not clear
until ventilation switch for affected zone is
moved to OFF. Fans may then be restored.

b. Static Pressure Isolation Obj. V.B.2, 4
Obj. V.C.2, 4

c. The signals are +0.5 in. of H20 / -1.0 in. of Obj. V.D. 2
H20. This only isolates affected zone, trips

fans.
a. Controls, operation, and electrical feeds are
basically the same as reactor building fans.
, Reactor zone and refueling zone static Obj. V.B.2
pressure is maintained at .25 inch water
negative by use of larger exhaust fans and Obj. V.C.2

static pressure regulation. Dampers mounted
in each fan inlet are designed to gradually
close or open in response to static pressure
regulators to maintain building pressure and
ensure an elevated, monitored release.

C. PdIC 64-1, located on the refuel floor,
regulates suction dampers to Refueling Zone
Supply Fans. PdIC 64-2, located on elevation ’\
639 reactor building regulates suction |
dampers to Reactor Zone Supply.

e ——



QUESTION 64

Given the following plant conditions:
e High radiation has been detected in the air inlet to the Unit 3 Control Room.
e Radiation Monitor RE-90-259B is reading 275 cpm above background.

Which ONE of the following describes the Control Room Emergency Ventilation (CREV)
System response?

A. NEITHER CREYV unit will automatically start under these conditions.

B. BOTH CREYV units will automatically start and continue to run with suction from the normal
outside air path to Elevation 3C.

C. The Selected CREV unit will automatically start and will continue to run until
Control Bay Ventilation is restarted; then, it will automatically stop.

D. The Selected CREV unit will automatically start. The Standby CREV unit will

begin to auto-start; but, will ONLY run if the selected CREV unit fails to develop
sufficient flow.

Answer: D



Level: RO SRO

Tier# 2
Group # 2
Examination Outline Cross-Reference KIA# 290003 A3.01

Importance Rating 3.1

290003 Ability to monitor automatic operations of the CONTROL ROOM HVAC including:
A3.01 Initiation/reconfiguration

Explanation: D CORRECT — The Control Room Emergency Ventilation (CREV) system
automatically starts on high radiation sensed by Radiation Monitor RE-90-259B. The actual
setpoint is 221 cpm. The radiation level that is given in the stem was chosen because the Tech
Spec required setpoint if 270 cpin. This requires the candidate to determine the difference for
operational validity. There are two CREV units. One is selected as "Primary" and the other
"Standby". On initiation, both CREV units receive a start signal, however the "Standby" unit's
signal is delayed 30 seconds to allow the "Primary" unit enough time to start. If the start is
successful, the flow from the "Primary" unit will remove a start permissive to the "Standby" unit
and it will abort it's startup. CREV units must be manually secured once the initiating conditions
have cleared.

A. Incorrect . This is plausible because the Tech Spec initiation setpoint is 270 cpm, which is less
than the given radiation level. However, the actual CREV initiation setpoint is 221 cpm.

B. Incorrect. This is plausible since both CREV units receive a start signal on a valid initiation.
However, the CREV unit NOT selected will experience a 30 second time delay on initiation
and will only complete its start sequence if the selected CREV unit fails to start.

C. Incorrect. This is plausible because the start sequence is correct. However, once initiated,
CREV must be manually secured. There is no automatic shutdown capability, only trips.

Technical Reference(s): 0-OI-31, Tech Spec 3.3.7.1, OPL171.067

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: Browns Ferry 0610 NRC Exam #34

Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 7) Design, components, and functions of control and safety systems,
including instrumentation, signals, interlocks, failure modes, and automatic and manual features.




OPL171.067 PLANT HEATING, VENTILATION, AND AIR CONDITIONING (HVAC)
SYSTEMS

7.

Control Room Emergency Ventilation (CREV) is
designed to supply and process the outdoor air
needed for pressurization during isolated
conditions. There are 2 CREV units rated at 3000
cfm each. A CREV unit consists of Motor-driven
fan, (power supply is from 480V RMOV Bd 1A for
CREV Fan A; RMOV Bd 3B for CREV Fan B),
HEPA filter (common), charcoal filter assemblies
located in the CREVS Equipment Room, charcoal
heater, and inlet isolation damper and a backflow
check outlet damper. They are designed to
maintain a positive pressurization to 1/8” w.g.
minimum to the control room.

a. A CREV may be started manually from
control room Panel 2-9-22 if local control
switch is in AUTO position via a 3 position,
spring-return to center switch. (STOP-
AUTO-START). Actuates only the CREVS
unit & associated damper, not the isolation
dampers.

b. There is also a 2 position maintained
contact, one per train, AUTO-INITIATE/
TEST switch which is used to perform
system level actions for that train (primarily
testing). It provides the same response as
auto start.

C. Local start at local control station in Relay
Room is done using a 2 position
maintained, one per train, AUTO-TEST
switch. Isolation dampers do not operate

automatically if started from local panel.
- d.  Automatic start signals are:

(1)  High radiation of 221 cpm above
background + 2 Min TD (270 cpm
Tech Specs) in air inlet ducts to
Control Room from (Radiation
monitor RM 90-258A Units 1 & 2,
Radiation monitor RM 90-259B Unit
3). Either monitor starts selected
CREV unit.

Tech. Spec. 3.7.3
Obj.V.B.2/V.C.6
N.CT7

(Old CREV Units
abandoned in place
as Auxiliary
Pressurization
Systems)

TP-4

2-47E2865-4

Red indicating lights
on panel 3-9-21 to
provide indication of
CREV Fan A and/or
B running on Unit 3.
Annunciators are on
panel 9-6 for all
units.

Obj. V.B.1/V.B.2
Obj. V.C.1
Obj. V.C.17

T.S.3.3.7.1
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(2) Reactor zone ventilation systems The inlet damper is
radiation high >72 MR/hr normally closed &

e. On receipt of a start signal, normal outside
air paths (see below) to elevation 3C are isolated.
The selected CREV unit starts once the inlet
damper is full open. This supplies pressurizing air
to the Unit 1, 2 and 3 Control Rooms. One CREV
unit can supply all three control rooms, so the
STBY CREYV unit will not normally start. Once
started, the CREV unit will continue to run until
manually secured by first clearing the high
radiation signals and the PCIS signals (otherwise
equipment cycling will occur)

fails closed. Damper
opening takes ~70
seconds. While in
the intermediate
position both red &
green lights will be lit
on 2-9-22.

The unit heater will
energize 10 sec.
after the damper is
full open to allow the
fan to come up to
speed. High Rad or
PCIS signal will
energize relays in
Div |l (CR1-A) and
Div Il (CR1-B).
Contacts from the
CR1 relays are used
to energize solenoids
to isolate the M.C.R.
normal intake
dampers
(150B,D,E,F, and G)
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Building Air Conditioning System  |Rev. 0139
|Page 99 of 285
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5.29 Manual Initiation of Control Room Emergency Ventilation (CREV)
System

NOTES
1) The CREV System autcmatically initiates from:
» PCIS Group &

Reactor vessel water level at “LEVEL 3"
Drywell pressure at 2.45 psig
Reactor zone exhaust radiation at 72 mr/hr

Refuel zone exhaust radialion at 72 mr/hr

. Contrel Room High Radlation

221 CPM above background on U1 & 2 (3) Control Room

Radiation-Gas Radiation Recorder, 0-RR-90-253A(B)
2} The CREV System is normally in Standby Readiness.
3) Performance of this instruction requires the usa of twa (2) Briggs and Stratton keys.

4y Dampers 0-FC0-31-150B, D, E, F, and G close automatically on auto initiation or a
start from the control room using CREY TRAIN A (B) INIT/CB ISOL 0-H3-31-150A
(0-HS-31-150B) on Panel 2-9-22. The dampers will NOT operate in response to the
focal fan control swilches

{0-HS-31-7214B or 0-HS-31-7213B) or to the control room fan control switches
(0-HS-31-7214A or 0-HS-31-7213A).

1] IF CREV failed to initiate on a valid initiation signal, oritis
desired to place CREVY in service with all associated functions
and isolations, THEN

PERFORM the following at Panel 2-9-22 unless otherwise
specified:

[11] VERIFY CREVY UNIT PRIMARY SELECTOR,
0-XSW-031-7214, (0-LPNL-25-0628, EI. 617, CREV
room) is in the desired position for the train to be started. ]
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CREV System Instrumentation

3.3.7.1
Table 3.3.7.1-1 (page 1 of 1)
Control Room Emergency Ventilation System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
FUNCTION OTHER CHANNELS FROM SURVEILLANCE  ALLOWABLE
SPECIFIED PER TRIP REQUIRED REQUIREMENTS VALUE
CONDITIONS SYSTEM ACTION A
1. Reactor Vessel Water Level - 1,2,3,(a) 2 B SR 3.37.1.1 2 528 inches
Low, Level 3 SR 33712 above vessel
SR 33715 zero
SR 337186
2. Drywell Pressure - High 123 2 B SR 33712 < 2.5 psig
SR 337156
SR 33.7.186
3. Reactor Zone Exhaust 123 1 [ SR 337141 <100 mR/hr
Radiation - High (@) SR 33712
SR 33715
SR 337186
4. Refueling Floor Exhaust 12,3, 1 C SR 33.7.1.1 <100 mR/hr
Radiation - High (a) SR 33712
SR 33715
SR 33716
5. Control Room Air Supply Duct 1,23, 1 D S8R 3.3.7.1.1 <270 epm
Radiation - High @ SR 33.7.12 above
SR 33.714.3 background
SR 33714
(a} During operations with a potential for draining the reactor vessel.
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3.5 CREV and CREYV instrumentation operability issues (continued)

G.

CREV UNIT PRIMARY SELECTOR, 0-X3W-031-7214 may be placed in either
the “A” or “B” position, depending on the operability status of the CREV frains.
When a CREV train is inoperable, it will NOT be selected as lead. When both
CREYV ftrains are operable, the preferred position for CREV UNIT PRIMARY
SELECTOR, 0-XSW-031-7214, is in TRAIN "A" which makes the "A" CREV the
lead train. In the event that "A" CREV is INOP, CREV UNIT PRIMARY
SELECTOR, 0-XSW-031-7214 is required to be placed in the TRAIN "B"
position so the “B” CREV will initiate, without a time delay, as the lead train.

When one of the CREV frains is inoperable for testing, the CREV UNIT
PRIMARY SELECTOR SWITCH, 0-XSW-031-7214 is required to be aligned to
the train which is NOT under testing conditions to ensure the non-test train will
initiate under an actual initiation signal.




BFN ILT 0610 NRC Exam #34

34. Given the following plant conditions:
High radiation has been detected in the air inlet to the Unit 3 Control Room.
« Radiation Monitor RE-90-259B is reading 275 cpm above background.

Which ONE of the following describes the Control Room Emergency Ventilation
(CREV) System response?

A. NEITHER CREV unit will automatically start at the current radiation level.

B. BOTH CREV units will automatically start with suction from the normal outside air
path to Elevation 3C.

C. The Selected CREV unit will automatically start and will continue to run until
Control Bay Ventilation is restarted; then, it will automatically stop.

D. The Selected CREV unit will automaticaily start. The Standby CREV unit will
begin to auto-start; but, will ONLY run if the selected CREV unit fails to develop
sufficient flow.
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QUESTION 65

Which ONE of the following describes the piping configuration for the RWCU system return
flow back to the reactor?

A. Units 2 and 3 can return via "A" or "B" Feedwater spargers.

B. Unitsl and 2 can return via "A" or "B" Feedwater spargers.

C. ONLY Unit 3 can return via "A" or "B" Feedwater spargers. .

D. ONLY Unit 1 can return via the "A" or "B" Feedwater spargers.

ANSWER: C
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Level: RO SRO

Tier# 2
Group # 2
Examination Outline Cross-Reference KI/A# 280002 K1.14

Importance Rating 29

Knowledge of the physical connections and/or cause effect relationships between REACTOR VESSEL
INTERNALS and the following: RWCU

Explanation: C CORRECT: 3-OI-69 directs return through manual valve ISV-069-0625 to Feedwater line
A OR ISV-069-580 to feedwater line B: Procedurally you can return to only one feedwater line at a time.

A-Incorrect- Unit 2 does not return through feedwater line A. Unit 3 can return through either A or B. This
is plausible if the candidate knows that two units return through feedwater line B but thinks it is units 2
and 3 not 1 and 2.

B- Incorrect - Units 1 and 2 return through feedwater line B. This is plausible because it is just the opposite
of the correct answer.

D- Incorrect- Unit 1 returns through feedwater line B ONLY. Plausible if the candidate knows one unit can
return through both lines but believes that to be Unit 1.

Technical Reference(s): OPL171.013

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:

Question History: Previous NRC: No

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis :

10 CER Part 55 Content: 55.41 41 (3) Mechanical components and design features of reactor primary
system.
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e. Water is returnad fo the reactor vessel via
the following path:

(1)  Regenerative heat exchanger (shell
side)
(2)  Return isolation valve (69-12)
(3)  Thermal sleeve
(4)  Feedwater Line B (Units 1 & 2),
Feedwater Line A & B (Unit 3)*
*The valve line-up in 3-0I-89 has been revised to
show 1SV-069-0625 RWCU SYSTEM RETURN
MANUAL ISOL. Valve open or closed. *Either 3-

ISV-069-0625 or 3-18V-069-0580, BUT NOT
BOTH, may be OPEN during power operation .

Obj. V.B.3
Obj. V.C.3

UNIT
DIFFERENCE
PCR 07004710
added new
section, Unit 3 can
return to either “A”
or “B” feedwater
line.



QUESTION 66

Which ONE of the following describes how the Offgas System functions to create a substantial
reduction in the release of radioactive materials to the environment?

A. The system reduces the volume of Offgas flow; AND delays the release of hydrogen and

oxygen to the environment.

B. The system reduces the volume of Offgas flow; AND delays the release of xenon and
krypton to the environment.

C. The system recombines short-lived radioactive gases; AND delays the release of hydrogen
and oxygen to the environment.

D. The system recombines short-lived radioactive gases; AND delays the release of xenon and
krypton to the environment. ‘

ANSWER: B
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Level: RO SRO

Tier # 3
Group #
Examination Outline Cross-Reference K/A# G2.1.27

Importance Rating 3.9

G 2.1.27 Knowledge of system purpose and/or function.

Py
7 3

Explanation: B CORRECT: The offgas recombiner reduces the total volume of the offgas flow by
recombining radiolytically disassociated hydrogen and oxygen to produce water vapor. After recombination,
the offgas flow consist of small volume amounts of fission product and activation gases carried in the
airflow arising out of in-leakage to the condenser. This offgas stream is delayed for decay of short lived
radioactive isotopes, and then conditioned to a low moisture content and the proper temperature for
maximum delay in the charcoal adsorber system. The long holdup time produced by the charcoal adsorbers
permits the xenon and krypton gases to decay and be removed by the charcoal adsorber and a HEPA filter.
This vapor stream is condensed in the offgas condenser and the moisture is drained to the main condenser.

A-Incorrect. First part correct, Second part wrong. This is plausible because the operator may incorrectly
believe that it is the Hydrogen and Oxygen that undergoes a delayed release.

C- Incorrect. First part wrong, second part wrong. This is plausible because the operator may incorrectly
believe that it is the short lived activation gases (i.e. N-16, O-19, and N-13, which are all gases expected
to be within the system) that are recombined, and that it is the Hydrogen and Oxygen that undergoes a
delayed release.

D- Incorrect. First part wrong, Second part correct. This is plausible because the operator may incorrectly
believe that it is the short lived activation gases (i.e. N-16, O-19, and N-13, which are all gases expected
to be within the system) that are recombined.

Technical Reference(s): OPL171.030

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:

Question History: Previous NRC: No

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis :

10 CFR Part 55 Content: 55.41  (7) Design, components, and function of control and safety systems,
including instrumentation, signals, interlocks, fajlure modes, and automatic and manual features.
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Lesson Body

A

OPL171.030
Revision 18
Page 10 of 74

INSTRUCTOR NOTES

General Description Review the System
Health report prior
1. Function fo teaching.
a. The purpose of the Off-Gas Systemis to Obj. V.B.1

.

minimize and control the release of
radioactive krypton, xenon, N'*, N7 and 0'°
isotopes by allowing optimum decay time
before discharge to the atmosphere,
Additionally, the system minimizes the
explosion potential within the Off-Gas
System through dilution and controlled
recombination of gaseous radiolytic
hydrogen and oxygen. The recombination
process provides the added benefit of
volume reduction in the quantity of gas that
is to be processed and exhausted.

The Off-Gas System also reduces the
amount of radioactive particulate material
released to the atmosphere through filtration
of the off-gas hefore release to the off-gas
vent pipe (stack).

The Off-Gas system draws and maintains Obj. V.B.1
main condenser vacuum. Lowering the

vacuum in the condenser lowers cycle

efficiency and raises the cost of electrical

production. If condenser vacuum lowers

below 21.8” Hg Vacuum, the main turbine

will trip. If condenser vacuum lowers below

7" Hg Vacuum, the reactor feedpumps will

trip and the main steam bypass valves will

be lost.
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QUESTION 67

Unit 3 was at 100% Reactor Power when a leak resulted in Suppression Pool Level of 11.4 feet
and slowly lowering. The required actions of the EOIs have been performed.

Which ONE of the following completes the statement?

Two minutes after initiating required EOI actions, Wide Range Reactor Pressure Indication(s)
available on Control Room Panel(s) (1) willbe _ (2)

A. (1)3-9-50NLY
(2) stable

B. (1)3-9-50NLY
(2) lowering

C. (1)3-9-3 AND 3-9-5
(2) stable

D. (1) 3-9-3 AND 3-9-5
(2) lowering -

ANSWER: D
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Level: RO SRO

Tier# 3
Group #
Examination Outline Cross-Reference KIA# G2.1.31

Importance Rating 48

G2.1.31 Ability to locate control room switches, controls, and indications, and to determine that they
correctly reflect the desired plant lineup.

Explanation: D CORRECT: Wide Range Pressure indication is available on both 3-9-3 and 3-9-5. Part 2
correct — Per 3-EOI-2, if Suppression Pool Level cannot be maintained > 11.5 feet, Reactor Scram and
Emergency Depressurization are required.

A- Incorrect: First Part: Incorrect — Plausible in that this would be the correct answer if the question asked
where Narrow Range Pressure indication is available. Second Part: Incorrect — Plausible in that in
accordance with 3-EOI-2, reactor scram is required if Suppression Pool cannot be maintained >11.5 feet.
Two minutes after the scram, reactor pressure would be stable. However, this is incorrect since 3-EO1-2
also required ED for this condition.

B- Incorrect: First Part: Incorrect — Plausible in that this would be the correct answer if the question asked
where Narrow Range Pressure indication is available. Second Part: Correct.

C- INCORRECT: First Part: Correct — See Explanation D. Second Part: Incorrect — Plausible in that in
accordance with 3-EOI-2, reactor scram is required if Suppression Pool cannot be maintained >11.5 feet.
Two minutes after the scram, reactor pressure would be stable. However, this is incorrect since 3-EOI-2
also required ED for this condition.

Technical Reference(s): 3-EOI-1, 3-EOI-2, OPL171.003

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.203 V.B.13

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Browns Ferry 1102 #15
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41 (5) Facility operating characteristics during steady state and transient

conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity changes,
effects of load changes, and operating limitations and reasons for these operating characteristics.




3-EOI-2, Primary Containment Control
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Browns Ferry 1102 #15

15.

ILT 1102 Written Exam

205030 G2.1.31

Unit 3 was at 100% Reactor Power when a leak from the Torus resulted in Suppression Pool
Level of 11.4 feet. Required actions of the EQIs have been performed.

Which ONE of the following completes the statement below?

Two minutes after initiating required EO! actions, Wide Range Reactor Pressure
indication(s) available on Control Room Panel(s) __(1)__willbe __(2)__.

A. (1) 3-9-5 ONLY
(2) stable

B. (1) 3-9-5 ONLY
(2) lowering

C. (1)3-9-3 AND 3-9-5
(2) stabie

D. (1) 3-9-3 AND 3-9-5
(2) lowering
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QUESTION 68

Which ONE of the following describes a condition that is in compliance with 0-GOI-100-3C,
Fuel Movement Operations During Refueling?

A. Spent Fuel Storage Pool Temperature is 67°F.

B. 2 way directional bridge movements may be performed in the Spent Fuel Pool with the
grapple loaded.

C. Fuel may be stored in the defective storage rack adjacent to the sipping rack while fuel
sipping is in progress.

D. The refuel platform air system should be in operation when the mast is submerged.

ANSWER: D



Level: RO SRO

Tier # 3
Group #
Examination Outline Cross-Reference KIA# G2.1.36

Importance Rating 3.0

G 2.1.36 Knowledge of procedures and limitations involved in core alterations.

s,
Vo %

Explanation: D CORRECT: IAW 0-GOI-100-3C . The refuel platform air system should be in operation
when the mast is submerged.

A-Incorrect. 68°F is the minimum temperature, per criticality analysis, therefore 67°F is NOT in
compliance. Plausible if the candidate does not know the minimum temperature requirements for the
Spent Fuel Storage Pool.

B- Incorrect. Plausible because P&L R in 0-GOI-100-3C discusses both 3 way movements and 2 way
movements in the Spent Fuel Storage Pool area.

C- Incorrect. Plausible because P&L G discusses ALL bundles must be placed in racks however it lists this
exception- No fuel is to be stored in the defective fuel storage rack adjacent to the sipping rack when
sipping is in progress.

Technical Reference(s): 0-GOI-100-3C

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New:

Question History: Previous NRC: No

Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis :

10 CFR Part 55 Content: 55.41 (5) Facility operating characteristics during steady state and transient
conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity changes,
effects of load changes, and operating limitations and reasons for these operating characteristics.




e
& Y

0-GOI-100-3C, Fuel Movement Operations During Refueling

3.5 Fuel or Fuel Related Component (FRC) Handling (continued)

J.  The refuel platform mast air system should be in service and not isolated when
- the mast is in the water. Isolating the air while the mast is submerged, allows
water to bleed into the air system. It is recommended that condensate be
drained from from the air compressor tank approximately once every 4 hours
when the bridge is in use to prevent loss of air to grapplée.[Per 221107

G. No fuel is to be stored in the defective fuel storage rack adjacent to the sipping

- rack when sipping is in progress. Bundies shall be placed in racks.
REFER TO NPG-SPP-058.

N. The Fuel Pool Cooling System is only required to be in service to maintain fuel
pool water within specifications listed in NPG-SPP-05.3 and water temperature
less than 125°F but greater than 72°F.

- 1. merc) Temperature in the SFSP below 68°F exceeds the temperature
reactivity assumed in the criticality analysis. pnpo ser 90-017]

2. nNere) Maintaining water temperature below 100°F minimizes the release of
soluble activity. [cesiL 541

R. Three-direction movements are NOT allowed in the Spent Fuel Pool.
Two-direction harizontal movements (X and Y directions only) are allowed with
the Main Fuel Handling Grapple NOT loaded; however, extreme caution shall

be used when utilizing two-direction horizontal movements in the Spent Fuel
Pool or three-direction movements in the vessel area.
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QUESTION 69

The operating crew is implementing a clearance for the Unit 2 Steam Jet Air Ejector 2A,
Handswitch 2-HS-66-15, at panel 2-9-8 has been placed in the "CLOSED" position.

] 2-45E614-3
i
!
|

‘-—jg—_— L——pp§—{ PURGE AIR

6-16
——

2-47£610-90-1,B82

SAMPL ING CONN
FROM SEC STAGE SJAE
2B

@

- PURGE AIR

Which ONE of the following predicts how the valve and actuator will respond if the solenoid
valve power is removed?

2-FCV-66-15will (1) ,andairwillbe _ (2)__ the 2-FCV-66-15 actuator.

A. (1) stroke open
(2) vented off of

B. (1) stroke open
(2) supplied to

C. (1) remain closed
(2) supplied to

D. (1) remain closed
(2) vented off of

ANSWER: D
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Tier # 3
Group #
Examination Outline Cross-Reference KIA# G22.15

Level: RO SRO

Importance Rating 3.9

G2.2.15 Ability to determine the expected plant configuration using design and configuration control
documentation, such as drawings, line-ups, tag-outs, etc.

Explanation: D CORRECT: With the handswitch in CLOSED 2-FCV-66-15 will be closed. When power is
removed from the solenoid, the air will remain vented off of the actuator and the valve will remain closed.
The candidate must use the drawing provided to determine the impact of the a loss of electrical power on the
operation of 2-FCV-66-15 ( i.e. is the solenoid energized when the valve is open or closed, does

the solenoid vent air off the actuator when the solenoid is energized or de-energized)

A-Incorrect. Plausible if the candidate is confused which state (energized or de-energized) the solenoid is
shown in the drawing. In addition the candidate needs to know which way the valve fails on a loss of

power.

B- Incorrect. Plausible if the candidate is confused which state (energized or de-energized) the solenoid is
shown in the drawing. In addition the candidate needs to know which way the valve fails on a loss of

power.

C- Incorrect. Plausible if the candidate is confused which state (energized or de-energized) the solenoid is
shown in the drawing. In addition the candidate needs to know which way the valve fails on a loss of

power.

Technical Reference(s): Drawing 2-47E610-66-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source:

Bank:
Modified Bank: X
New:

Question History:

Previous NRC: Hatch 2009 #68

Question Cognitive Level:

Memory or Fundamental Knowledge: X
Comprehension or Analysis :

10 CFR Part 55 Content:

55.41 (7) Design, components, and function of control and safety systems,

including instrumentation, signals, interlocks, failure modes, and automatic and manual features.
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Hatch 2009 #69

HLT 4 NRC Exam
69.G2.2.15 001

‘The crew is implementing a tagout for the Unit 2 Core Spray system and the 2E21-FO19A.
"Tomus Suction Valve" keylock control switch at panel P601 has been placed in the "CLOSED”
position.
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Which ONE of the following predicts how the valve and actuator will respond if the solenoid
valve power is removed?

2E21-F019A wall _ (17 .
A wilibe _ () the 2E21-FO19A actuator.

AY (1) stroke open
(2) vented off of

B. (1) stroke open
{2) supplied to

C. (1) remamn closed

(2) vented off of

D. (1) remain closed
(2) supplied to
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QUESTION 70
Which ONE of the following completes the statement?
The MCPR fuel cladding integrity Safety Limit ensures that

A. during normal operation and transients at least 99.9% of the fuel rods do NOT experience
Transition Boiling.

B. the peak cladding temperature during the design basis LOCA does not exceed the limits in
10CFR46.

C. the calculated total oxidation of the cladding shall not exceed 0.17 times the total
cladding thickness before oxidation.

D. fuel thermal-mechanical design limits are not exceeded anywhere in the core during normal
operation.

ANSWER: A
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Level: RO SRO

Tier # 3
Group #
Examination Outline Cross-Reference KI/A# G2.225

Importance Rating 3.2

G2.2.25 Knowledge of the bases in Technical Specifications for limiting conditions for operations and
safety limits.

Explanation: A CORRECT: This question tests the bases for the MCPR safety limit by use of distracters
composed from the bases/failure mechanism from other thermal limits. Candidates often confuse the
mechanisms associated with safety/thermal limits.

B-Incorrect. This is the failure mechanism due to APLHGR following a LOCA. Nothing stated in the stem
indicates that APLHGR is being violated. Plausible since it is one of the safety limit failure mechanisms.

C- Incorrect. This one of the effects from elevated clad temperatures (APLHGR). Zirc Water reactor occurs
when clad temperatures reach 2200°F, which is the temperature associated with APLHGR limit
violation. Nothing stated in the stem indicates that APLHGR is being violated. Plausible since it is a
condition associated with one of the safety limit violations.

D- Incorrect. This is the failure mechanism for LHGR violation and nothing stated in the stem indicates that
LHGR is being violated.

Technical Reference(s): TS 2.0 Safety Limits, TS Bases for safety limits B2.1.1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Hatch 2009 #70

Question Cognitive Level: Memory or Fundamental Knowledge: X
Comprehension or Analysis :

10 CFR Part 55 Content: 55.41 (1) Fundamentals of reactor theory, including fission process,
neutron multiplication, source effects, control rod effects, criticality indications, reactivity coefficients, and
poison effects.
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TS 2.0 Safety Limits
TS Bases for safety limits B2.1.1

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation and abnormal operational transients. The
reactor core SLs are established to preclude violation of the
fuel design criterion that an MCPR limit is to be established,
- such that at least 99.9% of the fuel rods in the core would not
be expected to experience the onset of transition boiling.

The Reactor Protection System setpoints (LCO 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation”), in
combination with other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR limit.

Lesson Plan OPL171.087 Technical Specifications

Iterative computer models are run by the various fuel vendors calculating a margin to MCPR for
the various power excursion transients terminated by plant protective actions (SCRAM / EOC-
RPT). Uncertainties in exact core operating state and uncertainties in the calculational
methodologies result in the safety limit being established sufficiently above a MCPR of 1.0 to
ensure that 99.9% of the fuel rods will never exceed boiling transition.
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QUESTION RO71

Which ONE of the following completes the statement below in accordance with Technical
Specification 3.1.3 Control Rod OPERABILITY?.

If one withdrawn control rod is stuck, stuck control rod separation criteria must be verified

A. immediately -
B. within 15 minutes
C. within 30 minutes

D. within 1 hour

Correct Answer: A
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Level: RO SRO

Tier# 3
Group #
Examination Outline Cross-Reference KIA# G2.2.39

Importance Rating 3.9

G2.2.39 K&A: Knowledge of less than or equal to one hour Technical Specification action statements for
systems.

A - CORRECT: IMMEDIATELY
B —INCORRECT: 15 minutes is a time for reactor pressure TS 3.4.10
C - INCORRECT: 30 minutes for TS 3.4.9 RCS heatup/cooldown

D— INCORRECT: numerous times in TS have one hour action statements

Technical Reference(s): Tech Specs 3.1.3

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL 171.006 V.B.22

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC:
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (2) General design features of the core, including core structure,

fuel elements, control rods, core instrumentation, and coolant flow.
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3.1 REACTIVITY CONTROL SYSTEMS

313 Conirol Rod OPERABILITY

LCO 313 Each conirol rod shall be OPERABLE.

APPLICABILITY: MODES1ard 2.

ACTIONS

NOTE

Separale Condition entry is allowed for each confrol roc.

CONDITION

REQUIRED ACTION

COMPLETION
TIME

A One withdrawn contraf
rod stuck.

NOTE:
Rod worth minimizer (RWM) may
9e bypassed as allowed by
LC0 2.3.2.1, "Control Rod Block
Instrumentation,” if required, b
Alow continued operation.

&1 erlfy stuck control rod Immediately
separaiion criteria are
met
E. Required Action and E1 BeinMODEZ 12 hours
associated Completion
Time of Condifion A, C, of
D not mel.
OR
hirne or more confrol rods
inoperable.
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QUESTION 72

A Unit 2 startup is in progress. The Mode Switch is in RUN, and reactor power is 16%.
There are indications of a leak in the drywell, and a drywell entry is being planned.
Which ONE of the following completes the statement?

Drywell entry AT POWER with the Mode Switch in RUN must be authorized by
the .

A. Plant Manager
B. Site Vice President
C. Radiation Protection Manager

D. Shift Manager

Answer: A



Level: RO SRO

Tier# 3
Group #
Examination Outline Cross-Reference KIA# G23.13

importance Rating 3.4

G2.3.13 Knowledge of radiological safety procedures pertaining to licensed operator duties, such
as response to radiation monitor alarms, containment entry requirements, fuel handling
responsibilities, access to locked high-radiation areas, aligning filters, etc.

Explanation: A CORRECT - 2-GOI-200-2 requires Plant Manager permission for drywell entries
at NOT/NOP (Precaution 3.1.H) and for entries with the Mode Switch in RUN (3.2.E)

B. Incorrect Plausible if the candidate believes that only the highest on site manager must approve
the entry.

C Incorrect — Plausible if the candidate believes that the senior radiation manger is sufficient.

D Incorrect — Plausible if the candidate believes that NO entry at power is permitted.

Technical Reference(s): 2-GOI-200-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank:
New: X

Question History: Previous NRC None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41  (12) Radiological safety principles and procedures.
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2-GOI-200-2 , Primary Containment Initial Entry and Closeout

e

Permitting access to the Drywell for leak inspections during a startup is judged
prudent in terms of the added plant safety offered without significantly reducing
the margin of safety. Thus, to preclude the possibility of starting the Reactor
and operating for extended periods with significant leaks in the Primary System,
leak inspections are scheduled during startup periods, when the Primary
System is at or near rated operating temperature and pressure. These entries
require Plant Manager permission.
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QUESTION RO 73

The Unit 3 is operating at 100%. An Assistant Unit Operator reports that the Hydrogen Water
Chemistry System has just been placed into service per 3-OI-4, Hydrogen Water Chemistry
System, section 5.4.

Which ONE of the following completes the statement?

If the H2 injection rate were adjusted from the Normal Unit 3 H2 Injection rate at 100% power

to

A.

1) , the Main Steam Line Radiation levels willbe _ (2)_

(1) 16 scfm
(2) HIGHER, due to a HIGHER than normal Hydrogen injection rate

(1) 12 scfm
(2) HIGHER, due to a HIGHER than normal Hydrogen injection rate

(1) 16 scfm
(2) LOWER, due to a LOWER than normal Hydrogen injection rate

(1) 12 scfm
(2) LOWER, due to a LOWER than normal Hydrogen injection rate

Correct Answer: A
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Level: RO SRO

Tier # 3
Group #
Examination Outline Cross-Reference K/A# G2.3.14

Importance Rating 3.4

G2.3.14 Knowledge of radiation or contamination hazards that may arise during normal, abnormal, or
emergency conditions or activities.

Explanation: A CORRECT : Unit 3 normal rate is 12 scfm. An increased hydrogen flowrate (16 scfm)
will cause an increase in MSL rad levels, due to the excess carryover of N16 / ammonia.

B - INCORRECT: First Part: Incorrect, the normal rate is 12 scfm, so there would be NO change in the
MSL rad levels. Plausible because 16 scfm is the normal injection rate for Unit 2.

C - INCORRECT: Raising the hydrogen injection rate will NOT lower MSL rad levels. Plausible because
16 scfim is the normal injection rate for Unit 2.

D — INCORRECT: First Part: Incorrect, the normal rate is 12 scfm, so there would be NO change in the
MSL rad levels. Plausible if the candidate does not know the normal Unit 3 injection rate.

Technical Reference(s): 3-OI-4

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: No
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 5541 (5) Facility operating characteristics during steady state and

transient conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity
changes, effects of load changes, and operating limitations and reasons for these operating
characteristics.
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C. The hydrogen flow controller directs hydrogen flow from the hydrogen supply
system to the suction of each condensate booster pump. This controller has
two modes of operation, Power Determined Setpoint mode and Operator
Determined Setpoint mode.

‘ 1.  Automatic/Power Determined Setpoint mode automatically changes
hydrogen injection flow in response to changes in reactor power. This is
accomplished by the PLC computing the desired hydrogen flow rate based
on reactor feedwater flow. The Automatic/Power Determined Setpoint
mode is used for normal operation of the HWC System and also used
when reducing hydrogen injection related dose rates to support
Maintenance, Chemistry, or Radiation Protection activities while the plant is
operating.



BFN
Unit 3

Hydrogen Water Chemistry System | 3-0l-4
Rev. 0027
Page 10 of 20

3.3

The following precautions pertain to Hydrogen Water Chemistry
System operation: (continued)

D. Important hydrogen injection flow rate values are as follows:

1.

)

Minimum H; Injection Rate allowed to be entered on the OlU: 3 scfm. This
is the injection rate normally used when lowering HWC for ALARA
considerations or maintenance purposes per Section 6.0, Normal
Operations. When 5 scfm is entered in the OIU for Automatic/Power
Determined Mode, H; Injection Rate will lower automatically to a new scfm
depending on the new power level, i.e., § scfm for 100% power; when
power is lowered to 90%, the injection rate will automatically roll back to
4.5 scfm and so on.

Normal Hz Injection Rate (100% Reactor Power): 12 scfm (This value is set
by Chemistry with the performance of Cl-13.1, Chemistry Program.
Chemistry will notify Operations should this value change). “Off Normal”
operating conditions may require other injection rates which must be
coordinated with the System Engineer, Chemistry, Radiation Protection,
and approved by the Unit Supervisor/SRO.

Maximum H; Injection Rate allowed: 25 scfm.
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BFN

Hydrogen Water Chemistry System |3-0l-4

Unit 3 Rev. 0027
Page 39 of 90
5.4 Placing the Hydrogen Water Chemistry System in Service

(continued)

[12.9]

[12.10]

[12.11]

[12.12]

[12.13]

e  Oxygen Controller is in Automatic (SF10)/
Hydrogen Determined Setpoint mode (F10).

»  Hydrogen Controller is in Automatic (SF1)/ Operator
Determined Setpoint mode (SF1).

SET the hydrogen flow DESIRED (F3) setpoint to
3 SCFM, and then PRESS ENTER.

CHECK the following indications on the OlU:
e  Hydrogen flow ramps up to 3 SCFM.

o  Oxygen flow ramps up to 1.5 SCFM after a time
delay (delay up to 15 min for low power operation).

o Offgas oxygen concentration stabilizes at
21% + 5%.

» Power Determined Setpoint (F6) is set at 12 SCFM.
REFER TO Section 6.1.

WHEN Reactor Power is >20% and Oxygen
concentration has stabilized at 21% = 5%, THEN

TRANSFER the hydrogen controller from Automatic /
Operator Determined Setpoint mode to Automatic /
Power Determined Setpoint mode by pressing F1.

CHECK that hydrogen flow ramps up to a
pre-programmed value based on plant power and that
oxygen flow follows hydrogen flow after the programmed
time delay (delay up to 15 min for low power operation).

WHEN steady state oxygen flow and indication is
achieved, CHECK Offgas oxygen concentration
stabilizes at 21% + 5%.
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QUESTION RO 74

The Unit 1 reactor has just automatically scrammed. The following plant conditions exist:

» Reactor power 3%

« Reactor water level +10 inches (slowly rising, lowest level observed was (-)25 inches)
* Reactor pressure 1047 psig

e Suppression Pool Level 16 feet

« Suppression Pool Temperature 94° F and slowly rising

* Drywell temperature is 140° F and slowly rising -

Which ONE of the following completes the statements?

The Unit-1 Unit Supervisor will enter EOI- 1 ___ (1)

The Operator at the Controls will iﬁmediately initiate ARI _ (2)

A.

(1) and C-5 ONLY
(2) ONLY

(1) EOI-2, and C-5
(2) ONLY

(1) and C-5 ONLY
(2) and trip the Reactor Recirculation Pumps

(1) EOI-2, and C-5
(2) and trip the Reactor Recirculation Pumps

Correct Answer: B
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Level: RO SRO

Tier# 3
Group #
Examination Outline Cross-Reference KIA# G2.4.1

Importance Rating 46

G2.4.1 Knowledge of EOP entry conditions and immediate action steps.

Explanation: B CORRECT : C-5 entry is required since EOI-1 RC/L-1 applies, “It has NOT been
determined that the reactor will remain subcritical under all conditions without boron...Exit RC/L. and
Enter C-5. EOI-2 is required because Suppression Pool level is above -1 inch. Which corresponds to
approximately 15 feet.

A - Incorrect: First Part: Incorrect. EOI-2 is required because Suppression Pool level is above -1 inch.
Which corresponds to approximately 15 feet. Plausible if the candidate does not recognize the 16 foot
suppression pool level requires entry to EOI-2. Second Part. Correct.

C — INCORRECT: First Part: Incorrect. EOI-2 is required because Suppression Pool level is above -1 inch.
Which corresponds to approximately 15 feet. Plausible if the candidate does not recognize the 16 foot
suppression pool level requires entry to EOI-2. Second Part: Incorrect. Tripping the Recirc Pumps is not
required since power is below 5%. Plausible because EOI-1 step RC/Q-7 directs tripping the recirc
pumps if power is >5% or unknown.

D — INCORRECT: First Part: Correct. Second Part: Incorrect. Tripping the Recirc Pumps is not required
since power is below 5%. Plausible because EOI-1 step RC/Q-7 directs tripping the recirc pumps if
power is >5% or unknown.

Technical Reference(s): 1-EOI-1 and 2 and C-5

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: River Bend 2008 #74
Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis
10 CFR Part 55 Content: 55.41 (5) Facility operating characteristics during steady state and

transient conditions, including coolant chemistry, causes and effects of temperature, pressure and reactivity
changes, effects of load changes, and operating limitations and reasons for these operating
characteristics.
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1EOI-1 Entry Conditions
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1-EOI-2 Entry Conditions
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WHILE EXECUTING THE FOLLOWING STEPS:

IE

THEN

ITHAS NOT BEEN DETERMINED THAT

THE REACTOR WILL REMAIN SUBCRITICAL
WITHOUT BORON UNDER ALL CONDITIONS
(SEE NOTE)

RPV WATER LVL CANNOT BE DETERMINED

PC WATER LVL CANNOT BE
MAINTAINED BELOW 105 FT

OR

SUPPR CHMBR PRESS CANNOT BE
MAINTAINED BELOW 55 PSIG

v

EXIT RC/L AND
ENTER C5, LEVEL/POWER CONTROL

EXIT RC/L AND
ENTER C4, RPV FLOODING

STOP INJ INTO THE RPY FROM SOURCES
EXTERNAL TO THE PC NOT REQUIRED FOR
ADEQUATE CORE COOLING.

VERIFY RECIRC RUNBACK (PUMP SPEED 480 RPMOR LESS)

RCIO-S

15
RX POWER
ABOVE 5%

vEs |
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on/ >
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2008 River Bend Station
Initial NRC License Examination
Reactor Operator

QUESTION 74 Rev 1

Examination Outline Cross-Reference: Level RO SRO[
Tier # 3
Group # Emergency F
KIA# G. 241

Importance Rating 4.8

Knowledge of EOP entry conditions and immediate action steps.

PN

.

Proposed Question:

The reactor has just scrammed. The following plant conditions exist:

e Reactor power 3%

» Reactor water level 17 inches (lowest level cbserved was 15 in
o Reactor pressure 1047 psig

e Suppression Pool Level 20 fest 2 inches

e Drywell H2 0.4%

e Drywell pressure 0.2 psid

YWhich of the following represents the required EOP(s) to enter?
A. EOP-1and EOP-2
B. EOP-2only |
C. EOP-1A and EOP-2
D. EOP-1only

Proposed Answer: B



R

QUESTION 75

A Unit 1 startup is in progress. Reactor power has reached Range 4 on all IRMs and is continuing
to increase. Control rod 26-27 is at position 12 and being withdrawn to position 16. While the
control rod is driving the collet fingers fail.

Which ONE of the following describes the impact of this failure on the core?

When the operator stops driving the Control Rod, it willmove __ (1)___ the core, and, by
procedure the operator at the controls will select the Control Rod and __ (2)___

A. (1) INTO
(2) INSERT it to the FULL IN position

B. (1)INTO
(2) CONTINUOUSLY INSERT it to position 00 using EMERG ROD IN

C. (1)OUTOF
(2) INSERT it to the FULL IN position

D. (1) OUT OF
(2) CONTINUOUSLY INSERT it to position 00 using EMERG ROD IN

Correct Answer: C
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Level: RO SRO
Tier # 3
Examination Outline Cross-Reference Group #
K/A# G2.4.9
Importance Rating 3.8

G2.4.9 Knowledge of low power/shutdown implications in accident (e.g., loss of coolant accident or loss of residual heat
removal) mitigation strategies.

Explanation: C CORRECT: Either foreign material from the reactor entering and lodging in the CRD collet area,
wedging the collet open OR collet retainer tube cracking failure can cause a control rod to drift OUT. Per 1-AOI-85-6, Rod
Drift OUT: IF a Control Rod is moving from its intended position without operator actions, THEN SELECT the drifting
control rod and INSERT to the FULL IN (00) position.

A - INCORRECT: First Part: Incorrect, the control rod will drift out. Plausible if the candidate confuses the failure of
collet fingers with the failure of scram outlet valve which causes a drift IN. Second Part: Correct.

B- INCORRECT: First Part: Incorrect, the control rod will drift out. Plausible if the candidate confuses the failure of collet

fingers with the failure of scram outlet valve which causes a drift IN. Second Part: Incorrect. Plausible because this is the
action for a Control Rod Drop.

D — INCORRECT: First Part: Correct. Second Part; Incorrect. Plausible because this is the action for a Control Rod Drop.

Technical Reference(s): 1-AOI-85-5, 1-AOI-85-6

Proposed references to be provided to applicants during examination: None

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:

Question History: Previous NRC: None

Question Cognitive Level: Memory or Fundamental Knowledge X
Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (2) General design features of the core, including core structure, fuel
elements, control rods, core instrumentation, and coolant flow.
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BFN Rod Drift Out 1-AOI-85-6
Unit 1 Rev. 0002

Page 5 of 9

4.0 OPERATOR ACTIONS

CAUTION

mrere] Operations outside of the allowable regions shown on the Recirculation System
Operating Map could result in thermal-hydraulic power oscillations and subsequent fuel
damage. NCOo 840245010]

4.1 Immediate Actions

1 IF multiple Control Rod drifts are identified, THEN

MANUALLY SCRAM the Reactor and enter 1-AOI-100-1. O

4.2 Subsequent Actions

1 IF a Control Rod is moving from its intended position without
operator actions, THEN

- SELECT the drifting control rod and INSERT to the FULL IN

(00) position. O

2] IF Control Rod Drive does NOT respond to INSERT signal,
THEN

PERFORM the following: (Otherwise N/A)

[2.11 REDUCE Total Core Flow, as indicated on TOTAL
CORE FLOW/CORE PRESS DROP, 1-XR-68-50 on
Panel 1-9-5, by approximately 10% to control possible
power increase. O

[2.2] weric) IF drifting control rod is causing Reactor power to
rapidly rise at a rate which can NOT be controlled by
reducing recirculation flow, THEN

MANUALLY SCRAM the Reactor. (Otherwise N/A)
[INPO SER $0-015] [}

[3] NOTIFY the Reactor Engineer to Evaluate Core Thermal
Limits and Preconditioning Limits for the current Control Rod
pattern. O

[4] IF another Control Rod Drift occurs before Reactor
Engineering completes the evaluation, THEN

MANUALLY SCRAM Reactor and enter 1-AOI-100-1. ]




BFN Rod Drift Qut 1-A0I1-85-6
( Unit 1 Rev. 0002
Page6of 9

4.2 Subsequent Actions (continued)
NOTES

1) A control rod that will NOT latch could be indicative of either the following:
» A failed open withdraw directional control valve (1-FCV-085-40C).

- »  Foreign material from the Reactor entering and lodging in the CRD collet area,
wedging the collet open.

o  Collet retainer tube cracking failure.

2) If control rod does not latch at position 00, Step 4.2[6] may be skipped to avoid control
rod drift to full out position when removed from service.

P



BFN Rod Drop Accident 1-A0I-85-1
Unit1 Rev. 0001
Page 5 of 7

4.0 OPERATOR ACTIONS

4.1 Immediate Actions

None

4.2 Subsequent Actions
[11  VERIFY automatic actions which have occurred.

[2]1  IF NO scram occurs, THEN

REDUCE Reactor power by 10% from the power prior to
event.

- [3] OBTAIN concurrence of SM and CONTINUOUSLY INSERT
dropped control rod to position 00 using EMERG ROD IN
switch.

[4] WHEN control rod is fully inserted, THEN
REMOVE associated HCU from service. REFER TO 1-01-85.

[5] ADJUST reactor power and flow as directed by Reactor
Engineer/Unit Supervisor to stay within required thermal and
feedwater temperature limits. REFER TO 1-GOI-100-12 or
1-GOI-100-12A for the power reduction.
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BFN Rod Drift In 1-A01-85-5
Unit1 Rev. 0001
Page 5 of 10

4.0 OPERATOR ACTIONS

4.1 Immediate Actions

[l

IF muitiple rods are drifting Into core, THEN

MANUALLY SCRAM Reactor. REFER TO 1-AOl-100-1.

4.2 Subsequent Actions

(1

=

2

[3

4
(]

8l

IF the Control Rod is moving from its intended position without
operatior actions, THEN

INSERT the Control Rod to position 00 using CONTINUOUS
IN. (Otherwise N/A)

NOTIFY the Reactor Engineer to Evaluate Core Thermal
Limits and Preconditioning Limits for the current Control Rod
patter.

IF another Control Rod Drift occurs before Reactor
Engineering provides a verbal or written evaluation, THEN

MANUALLY SCRAM Reactor and enter 1-AOI-100-1.
CHECK Thermal Limits on ICS by running OFFICIAL 3D.

ADJUST control rod pattern as directed by Reactor Engineer
and CHECK Thermal Limits on ICS (RUN OFFICIAL 3D)..

IF CRD Cooling Water Header DP is excessive and causing
the control rod drift, THEN

ADJUST CRD SYSTEM FLOW CONTRCL, 1-FIC-85-11, and
CRD DRIVE WATER PRESS CONTROL VLV, 1-HS-85-23A,
as required to establish the following: (Othervise N/A)

« CRDDRIVE WTR HDR DP, 1-PDI-85-17A, between 250
and 270 psid

» CRD SY3TEM FLOW CONTROL, 1-FIC-85-11, between
40 and 65 gpm

¢ CRDCLGWTR HDR DP, 1-PDI-85-18A, at about 20 psid
or as close as possible while maintaining flow and Header
pressure.




