QUESTION 1

Which ONE of the following completes both statements below?

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

to_(1) .

Thermal Limits _ (2) _required to be adjusted in accordance with Technical Specification
3.4.1, Reactor Coolant System, for continued power operation.

(Assume operation greater than 24 hours)
A. (1) lower
(2) are

B. (1) lower
(2) are NOT

C. (D) rise
(2) are

D. (1) rise
(2) are NOT

Answer: A



Level: RO SRO

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

295001 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 - The value of Critical Power will lower for a recirculation pump
trip , and the. The single loop limit(s) for APLHGR and MCPR must be applied in accordance
with Technical Specification 3.4.1, Reactor Coolant System (RCS).

B Incorrect —First Part: Correct. Second Part: Incorrect since Tech Specs requires both APLHGR
and MCPR to be adjusted for power. 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.

C Incorrect —First Part: Incorrect. Plausible because CPR will rise. The candidate may confuse
Critical Power with Critical Power Ratio. Second Part: Correct.

D Incorrect — First Part: Incorrect. Plausible because CPR will rise. Second Part: Incorrect since
Tech Specs requires both APLHGR and MCPR to be adjusted for power. 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 Unit2 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 2010 #37
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

34.1
34 REACTOR COOLANT SYSTEM (RCS)
Q 34.1 Recirculation Loops Operating
LCO 341 Two recirculation loops with matched flows shall be in operation. l

OR

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

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR),” single ioop operation limits specified in the
COLR;

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

¢. 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 1and 2.



Recirculation Loops Operating

341
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Requirements ofthe LCO |A1  Satisfy the requirements | 24 hours
not met. of the LCO.
B. Required Action and B.1 Bein MODE 3. 12 hours

associated Completion
Time of Condition A not
met.

OR

No recirculation loops in
operation.
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Brunswick 2010 #37

37. 295001 K1.03 002 - T : -

Which one of the following 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 1AW 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

Cr (1) lower
(2) are

D. (1) lower
(2) are not




QUESTION 2

Unit 3 was operating at 100% Reactor Power with all equipment in a normal lineup when the
following occurred:

e A total loss of all off-site power in conjunction with a large break LOCA.

Subsequently,

e RPV level drops below (-) 122 inches.
Which ONE of the following completes the statement below?

When the Diesel Generator output breakers close, RHR pumps will start _ (1) and the B SGT fan
auto starts _ (2) .

A. (1) in 7 seconds
(2) in 40 seconds

B. (1) in 7 seconds
(2) ONLY if A SGT fan fails to start

C. (1) immediately
(2) in 40 seconds

D. (1) immediately
(2) ONLY if A SGT fan fails to start

Answer: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295003 AA2.04

Importance Rating 3.5

295003 AA2.04 - Ability to determine and/or interpret the following as they apply to PARTIAL OR
COMPLETE LOSS OF A.C.POWER: System lineups

Explanation: Answer C - CORRECT: RHR pumps will start immediately when on DGVA.

A — Incorrect — First Part: Incorrect. Plausible because Core Spray pumps start 7 seconds after an accident
signal with DGVA. Part (2) is Correct

B- Incorrect — First Part: Incorrect. Plausible because Core Spray pumps start 7 seconds after an accident
signal with DGVA. Second Part: Incorrect. The B SGT fan will auto start in 40 seconds regardless of
whether A SGT fan starts.

D- Incorrect — First Part: Correct. Second Part: Incorrect. The B SGT fan will auto start in 40 seconds
regardless of whether A SGT fan starts.

Technical Reference(s) 0-AOI-57-1A

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 0707 #24
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
Unit 0

Loss of Offsite Power (161 and 500 | 0-AOI-57-1A
Kv)/Station Blackout Rev. 0090
Page 8 of 120

3.0 AUTOMATIC ACTIONS {continued)

V. Unit 1/2 480V Load Shed occurs on a loss of offsite power in conjunction with a
LOCA signal:

HEED

5.

1.
2.

One RBCCW pump auto restarts (after 40 seconds on U1 and U2).

Drywell Blowers auto restart on non-accident unit (after 40 seconds).
Drywell Blowers with their respective auto restart inhibit switches in the
INHIBIT position will not autfo restart.

Drywell coolers are manually restarted on the accident unit. A Drywell
Blower with its auto restart inhibit switch in the INHIBIT position can be
manually restarted after a ten minute time delay.

SGT TRAINS A & B trip, but will AUTO RESTART in 40 seconds when an
initiation signal is present.

Loss of Control Bay Chilled Water Pumps A & B. (may be restarted after 10
minutes with use of bypass switch).

W. Unit 3 480V load shedding occurs as follows:

1.

Division | 480V load shedding will occur when an accident signal is present
and diese! generator voltage is available on the 4160V shutdown board
supplying the 480V shutdown board 3A as follows:

a. RBCCW pump 3A frips

b. Drywell blowers 3A1, 3A2, 3A3, and 3A4 trip

C. After a 40 second time deiay, with the control switch in Normal After
Start, RBCCW pump 3A restarls

d. After a 40 second time deiay, Drywell blowers 3A1 and 3A2 can be
manually restarted

e. Drywell blowers 3A3 and 3A4 cannot be restarted until the load shed
signal is corrected



OPL171.038, DIESEL GENERATORS AND STANDBY AUXILAIRY POWER SYSTEM, R¢

Lesson Pian Content

Outline of Instruction

a) Accident signal received (CAS;)
(1} Signals diesel generators to start.

Ins
a

(2} Opens diesel output breakers if shut. Ob;. |
b) If normal voltage is available (NVA), load will sequence on as | Obj. |
follows: Oby. |
Time After | S/D Board | S/D Board | S/D Board | S/D Board
Accident A C B D
0 RHR/CS A
i RHR/CS B
14 RHR/ICS C
21 RHR/CS D
28 RHRSW* | RHRSW* | RHRSW* RHRSW*
RHRSW pumps assigned for EECW automatic start
Obj. |
¢) Ifnornmal voltage is NOT available: i.e. on (DGVA)* Oby. |
(1) After 5-second time delay, all 4kV Shutdown Board
loads except 4160/480V transformer breakers are
automatically tripped.
(2) Diesel generator output breaker closes when diesel is at
speed.
{3) Loads sequence as indicated below
*Time After S/D Board S/D S/ID S/D Board
Accident A Board Board D
B C
” 0 RARA | RHRC | RHRB | RARD |
7 CSA Cs C CS B CS D
14 RHRSW* | RHRSW* | RHRSW* | RHRSW*
RHRSW pumps assigned for EECW automatic start
d) Certain 480V loads are shed whenever an accident signal is
received in conjunction with the diesel generator tied to the
board. {see OPL171.072)

4. Ol-82 cautions the operator to avoid routine fast starts between 15 Proci
minutes and 3 hours after engine shutdown. See O1-82 P&L for Adhe
applicability to specific DGs. &ME

DCN

a. During these conditions, the soakback subsystem and the immersion | DCN

heater in the cooling water system maintain the oil system ready fo OPE|

3-SPP-174 QA Record. Non-RP - Retain in BSL/EDMS (Lifetime Retention) 121242

RP LPs - Retain in BSUEDMS (Life of Nuclear Insurance Policy, plus 10 years}
Page 34 of 66



HLT 0707 NRC RO Written Examination

24. Given the following Unit 3 plant conditions:

« Operating at 100% rated power with all equipment in a narmal lineup.
+ Atotal loss of all off-site power occurs in conjunction with a large break LOCA.
e Drywell pressure peaks at 22 psig and is subsequently lowered to 2.3 psig using Drywell

Sprays.

» RPV pressure lowered to 400 psig and is stable.
» RPV level drops below (-) 122 inches.
« Assume no operator actions.

Which ONE of the following describes the expected response of the RHR pumps and SGT
system as a result of these conditions?

When the DG output breakers close, RHR pumps will start (1) . The B SGT fan

{2)

(1)
A. in 7 seconds

B. in 7 seconds

C. immediately

D. immediately

(2)
auto starts ONLY if A SGT fan fails to start

auto starts in 40 seconds

auto starts ONLY if A SGT fan fails to start

auto starts in 40 seconds



QUESTION 3
Unit 2 was operating at 100% Reactor Power when the following occurred:
e A ground AND subsequent fire in Shutdown Board 250V DC Distribution Panel SB-B
resulted in de-energization of the SB-B panel AND a trip of the 4kV Shutdown Board
B Normal Feeder Breaker.
Which ONE of the following completes the statements below?
480V Shutdown Board 2Ais _ (1) .
4kV Shutdown Board B _ (2) automatically transfer to its alternate source.
A. (1) energized
(2) will

B. (1) energized
(2) will NOT

C. (1) de-energized
(2) will

D. (1) de-energized
(2) will NOT

Answer: D



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 205004AA1.03

Importance Rating 34

Ability to operate and/or monitor the following as they apply to PARTIAL OR COMPLETE LOSS OF D.C.
POWER: A.C. electrical distribution

Explanation: Answer D - CORRECT: First Part - 480v Shutdown Board 2A is de-energized with the loss
of 4kV Shutdown Board B. It is the normal feeder to the 480v S/D Board 2A and the transfer to
alternate power is manual. Second Part - Each Shutdown Battery system supplies its respective 4KV
Shutdown Board and 480V Shutdown Board. All control power transfers are manual. With the loss of
control power, normal automatic transfer to alternate power supply will not occur.

A — Incorrect — First Part: Incorrect - 480v Shutdown Board 2A is de-energized with the loss of 4kV
Shutdown Board B. The transfer to alternate power is manual. Plausible in that Unit 1 and 3 480v
Shutdown Board A normal power supply is from 4kV Shutdown Board A. Second Part: Incorrect -
Each Shutdown Battery system supplies its respective 4KV Shutdown Board and 480V Shutdown
Board. All control power transfers are manual. Plausible in that if control power transfer is automatic

(as board power supply is) or control power was not from SB-B DC Distribution Panel, this would be
the correct answer.

B— Incorrect — First Part: Incorrect- - 480v Shutdown Board 2A is de-energized with the loss of 4kV
Shutdown Board B. The transfer to alternate power is manual. Plausible in that Unit 1 and 3 480v
Shutdown Board A normal power supply is from 4kV Shutdown Board A. Second Part: Correct.

C- Incorrect — First Part: Correct. Second Part: Incorrect - Each Shutdown Battery system supplies its
respective 4KV Shutdown Board and 480V Shutdown Board. All control power transfers are manual.
Plausible in that if control power transfer is automatic (as board power supply is) or control power was
not from SB-B DC Distribution Panel, this would be the correct answer.

Technical Reference(s)- OPL171.036, OPL171.037, 0-OI-57B

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.037 V.B.1, OPL171.036 V.B.6/8

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: BFN 1006 #3
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.




J. 480VAC Standby Distribution Substations
1. 480V Shutdown Boards

a. Each unit has two 480V Shutdown Boards, A
and B. Their normal and alternate power
supplies are from their associated 4kV
Shutdown Boards, as follows:

480V Board 4kV Board
UI/U3 U2
n A Normal A B
Alternate B C
B Normal CcD

Alternate B C

Obj. V.B6.e
Obj V.D.5

Obj. V.D.6.e
Obj. V.C.1e
Obj. V.B.6.f
Obj. V.C.1f
Obj. V.D.6f



All transfers are manual. The Board
may be transferred from the Control
Room by operating the transfer selector
switch on panel 9-8. Manual transfer at
the Shutdown Board is accomplished
by (1) placing the normal/emergency
switches (both normal and alternate
breakers) in EMERGENCY, (2) placing
the alternate breaker control switch in
CLOSE and holding until (3) the normal
breaker control switch is operated to
TRIP. After the transfer operation, the
normal/emergency switches should be
returned to NORMAL so the breakers
can be controlled from the Control
Room.

The 480V Shutdown Boards feed
safety-related loads, either directly or
via feeder breakers to MCC boards. (In
general, motors rated between 40 and
200 hp are served directly.)

Supply breakers are provided with relay
overcurrent protection which will trip
and lockout the associated breaker and
lockout its alternate.

-d. Distribution

Each Shutdown Battery system supplies its

respective 4KV and 480V Shutdown Board. All

control power transfers are manual.

OPL171.036
Revision 12
Page 35 of 60

Obj.V.B.8.e
Obj. V.C.2.e
Obj. V.D.8.e
Obj. V.B.8.f
Obj. V.C.2f
Obj. V.D.8f

Examples: SLC,
RWCU, RBCCW,
& FPC

OPL171.037
Revision 11



BFN 480V/240V AC Electrical System 0-01-578
Unit 0 Rev. 0194
Page 108 of 114

llustration 1
(Page 7 of 9)

Auxiliary Power Supplies and Bus Transfer

ITEM BOARD AND/OR MAIN BUS NORMAL ALTERNATE1 ALTERNATE 2 REMARKS
42 480V Turbine Building Vent
Boards
A. Board A (Unit 1.2,3) 480V Unit 480V Common Automatic transfer from normal to altemnate source is initiated
Board A BD 1 (Unit1 by time-undervoitage on the normal source. Retum to normal
{Unit1.2,3) only) 480-V source is automatic upon retum of voltage to normal source.
Com.BD 3 The nomally closed, manually operated bus tie breaker
(Unit 2 and 3) provides for maintenance on one bus section while keeping
B. Board B (Unit1.2.3) 480V Unit 480V Common the other bus section energized and in operation.
Board B Board 2
(Unit 1,2,3)
13 480V Shutdown Boards

A.  Unit 1, 480V Shutdown
BD 1A

B. Unit 1, 480V Shutdown
BD 18

C. Unit 2, 480V Shutdown
BD 2A

D. Unit 2, 480V Shutdown
BD 2B

E.  Unit 3, 480V Shutdown
8D 3A

F.  Unit 3, 480V Shutdown
8D 3B

4kV Shutdown 4KV Shutdown

Board A Board B

4KV Shutdown 4kV Shutdawn

Board C Board B

4kV Board B 4kV Shutdown
Board C

4kV Shutdown 4kV Shutdown

Board D Board C

4kV Shutdown 4KV Shutdown

Board 3EA Board 3EB

4kV Shutdown  4kV Shutdown
Board 3EC Board 3EB

Transfer from normal to altemate source is manual.
Interiocking is provided to prevent manually transferring to a
fauited board and to prevent paralieling two sources. 480V
Load Shed Relay Time Delay Setting is set at 1.8 secs per
DCN-W14030.




BFN 1006 NRC Exam #3

Examination Outline Cross-reference: Level RO

295004 Partial or Total Loss of DC Pwr/ 6

AA1.03 (10CFR 55.41.7) Tier # 1

Ability to operate and/or monitor the following as

they apply to PARTIAL OR COMPLETE LOSS OF Group # 1 e

D.C. POWER: 295004AA1.
o A.C. electrical distribution K/IA # 03

Importance
Rating 3.4

Proposed Question: #
3

Unit 2 was operating at 100% Reactor Power.

A ground AND subsequent fire in Shutdown Board 250V DC Distribution Panel SB-B
resulted in de-energization of the SB-B panel AND trip of 4kV Shutdown Board B Normal
Feeder Breaker.

Which ONE of the following completes the statements?

480V Shutdown Board 2A is __(1)__

4kV Shutdown Board B __(2)__ automatically transfer to its alternate source.

A. (1) energized
(2) will

B. (1) de-energized
(2) will

C. (1) energized
(2) will NOT

D. (1) de-energized
(2) will NOT



QUESTION 4
Given the following conditions on Unit 1:

e The Reactor is at 40% power

e The RPT EOC Recirc Pump Trip logic is enabled in accordance with 1-OI-68, Reactor
Recirculation System

Which ONE of the following conditions will result in an automatic trip of the Reactor
Recirculation Pumps?

Turbine trip or load reject condition

Low Reactor Water Level (+) 2 inches

Reactor Dome High Pressure 1073 psig

c o w »

Reactor Feedpump trip coincident with Reactor water level (+) 27 inches

Answer: A



Level: RO SRO

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

295005 AA1.01

Importance Rating 3.1

Ability to operate and/or monitor the following as they apply to MAIN TURBINE GENERATOR
TRIP : Recirculation system: Plant-Specific

Explanation: A CORRECT - The RPT Breakers Open (Trips the feeder breakers) on a Turbine
Stop Valve Closure, Power > 30% by Turbine 1st Stage Pressure. (EOC/RPT)

B- Incorrect —Plausible because ATWS RPT trips the reactor recirc pumps on RPV Low Low
Level (Level 2) and the setpoint is (-) 45 inches.

C- Incorrect —Plausible because High Reactor Dome Pressure will trip the reactor recirc pumps,
however the setpoint is >1148 psig. 1073 psig is the Reactor Scram setpoint.

D- Incorrect —Plausible because Any individual RFP trip (i.e. flow is < 19 percent) and Reactor
water level <27 inches, causes a Reactor Recirc pumps to run back.

Technical Reference(s): 1-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: Perry 2010 #14
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.




BFN Reactor Recirculation System 1-01-68
Unit1 Rev. 0027
Page 26 of 208

3.8 Electrical

A. The power supplies to the MMR and DFR relays are listed below.

VED 1A

1&C BUS A (BKR 215) 1-RLY-068-MMR3/A & DFR3/A

ICS PNL 532 (BKR 30) 1-RLY-068-MMR2/A & DFR2/A

UNIT PFD (BKR 615) 1-RLY-068-MMR1/A & DFR1/A
VFD 1B

I1&C BUS B (BKR 315) 1-RLY-068-MMR3/B & DFR3/B

ICS PNL 532 (BKR 26) 1-RLY-068-MMR2/B & DFR2/8

UNIT PFD (BKR 616) 1-RLY-068-MMR1/B & DFR1/B

B. A complete list of Recirc System trip functions is provided in lliustration 4. The
RPT breakers between the recirc drives and pump motors will open on any of
the following:

1. Reactor Dome Pressure = 1148 psig (ATWS/RPT). (Both pressure
switches in Logic A or both pressure switches in Logic B will cause RPT
breakers to trip both pumps.) (2 out of 2 taken once logic)

2. Reactor Water Level <-45" (ATWS/RPT). (Both level switches in Logic A
or both level switches in Level B will cause RPT breakers to trip both
pumps.) (2 out of 2 taken once logic)

- 3. Turbine trip or load reject condition, when = 30% power by turbine first
stage pressure (EOC/RPT).



BFN Reactor Recirculation System 1-01-68
Unit1 Rev. 0027
Page 117 of 208

8.4 Resetting Recirc Pump Runback

NOTES
1) Recirc Pump runback (both pumps) will occur on any of the following signals:

» Total feedwater flow < 19 percent (15 second time delay). (Indicated by
annunciators RECIRC LOOP A FLOW LIMITER ENFORCING and RECIRC
LOOP B FLOW LIMITER ENFORCING)

# ¢ Any individual RFP flow is < 19 percent and Reactor water level < 27 inches.
(Indicated by annunciators and amber light above 1-HS-68-32 and 1-HS-68-41.)




Perry 2010 NRC #14

NRC Exam - 2010

QUESTION RO 14

With the reactor at 100% power, which of the following conditions will result in a reactor scram
and a direct automatic transfer of the Recirculation Pumps from fast speed to slow speed?

A Main turbine trip
B. Reactor feedwater pumyp trip

C. Drywell pressure high - 1.68 psig

D. Reactor water level high - Level 8
Leve): RO SRO
Tler# 1

Examination Outline Cross-Reference Group # 1
K/A% 295005 AA1.01
Importance Reting 31|

K&aA: Ability to operate and/or monitor the following as they apply to MAIN TURBINE
GENERATOR TRIP: Recirculation system:

Main Turbine Generator Trip /3

Explanation: Answer A — A main turbine trip from >38% power will initiate a reactor scram and EOC-RPT
fogic wiil initiate a downshift of Recirc pumps. This is based on the MT Stop valve position (direct)

B - incorrect — RFPT trip will cause a FCV runback when RPV hits L4

C - incorrect — DW pressure high will cause a Rx scram, but not a direct down shift of Recire pumps — the
subsequent lowering of feedwater flow will cause a RR Pump downshift after a time defay

D - incorrect — RPV water level high will cause a Rx scram, but not a direct down shift of Recirc pumps —
the subsequent lowering of feedwater flow will cause 3 RR Pump downshift after a time delay

Technical Reference(s): ONI-N32 rev 9 & ARI-H13- Reference Attached: ONI-N32 p 4 & ARI-
PE80-004-A3 rev 14 H13-P680-004-A3p 9

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OT-COMBINED-B33-E.3

Question Source: Bank # INL-1294
Modified Bank #
New
Question History: Previous NRC Examc
Question Cognitive Level: Memory or Fundamental Knowledge
Caomprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
5543

Comments: Level of Difficulty = x




QUESTION 5

An RPS failure to scram condition occurred on Unit 1.

In accordance with 1-AOI-100-1, Reactor Scram, the RO ATC inserts control rods by arming
and depressing BOTH of the following:

+ AR MANUAL INITIATE, 1-HS-68-119A
* ARI MANUAL INITIATE, 1-HS-68-119B
Which ONE of the following completes both statements below?

The response, as a result of the Alternate Rod Insertion (ARI) manual initiation, is that the
ATWS/ARI/RPT valves will _ (1) .

The failure of a SINGLE channel of ARI to initiate _ (2)  prevent the depressurization of
the scram air header via ARIL

A. (1) energize
(2) will

B. (1) energize
(2) will NOT

C. (1) de-energize
(2) will

D. (1) de-energize
(2) will NOT

Answer: B



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295006.K1.03

Importance Rating 3.7

Knowledge of the operational implications of the following concepts as they apply to SCRAM: Reactivity
control

Explanation: B CORRECT - Part 1: CORRECT- ATWS/ARI/RPT valves are energize to open valves.
Part 2: CORRECT- There are identical sets of ARI valves from each channel of ARI which reposition to
block and vent off the scram air header.

A- Incorrect — Part 1: Correct- See B. Part 2: Incorrect. Plausible because the backup scram valves will not
vent if both channels of RPS do not actuate

C- Incorrect - Part 1: Incorrect. Plausible because RPS scram valves are de-energize to actuate.
Part 2: Incorrect- See A.

D- Incorrect — Part 1: Incorrect- See C. Part 2: Comrect- See B.

Technical Reference(s): OPL171.005, 1-AOI-100-1,1-OI-85

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:
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.




1-OI-8S Rev 36

BFN Control Rod Drive System 1-01-85
Unit 1 Rev. 0036
Page 12 of 233
3.2 ATWS/ARIRPT
A. The ARI system auto initiation can be reset after a 30 sec time delay and all

B.

initiation signals are reset.

The ATWS/ARIVRPT is activated by either two low levels (< 45 in) or two high
pressures 1148 psig, or manual initiation pushbutton.

1. An automatic signal from either A or B frip channel causes twa actions:

a. Itopens one of the two RPT breakers on each of the two recirculation
pumps,

AND

- b. Itenergizes one of the two identical sets of four ATWS/ARI/RPT

valves.

2. Manual initiation from either A or B trip channel only initiates the ARI
portion of the system. The RPT will not trip from manual initiation.




1-AOI-100-1 Rev 15

BFN Reactor Scram 1-A01.100-1
Unit 1 Rev. 0015
Page 6 of 76
4.2 Subsequent Actions
NOTES

conditions:

1) The steps in this section are written in general order of importance for most anticipated
events; however, they are not required to be performed in order, but as required to
maintaln stable conditions. Once a step is entered, all associated substeps are
required to be completed in order, except those in Step 4.2{33}(Return to Service).
Steps which are not applicable for this scram should be N/A'd.

2) For Scram Response logic to initiate, all of the following conditions must be met:

e  Scram Response Logic is not inhibited (amber light at SCRAM RESPONSE
INHIBIT/RESET switch, 1-HS-46-5 on Panel 1-9-5, is extinguished).

s REACTOR WATER LEVEL CONTROL PDS, 1-LIC-46-5 on Panel 1-9-5, is In
AUTO and at least one individual RFPT Speed Control PDS in AUTO.

o  Either RPS A or B Backup Scram channei activates.

¢ Reactor Level (narrow range) falls below 0 inches within 60 seconds of first
Backup Scram channel activating.

3) If Programmed Scram Response is initiated, the logic is reset by ANY of the following

1. Placing REACTOR WATER LEVEL CONTROL PDS, 1-LIC-46-5 on Panel 1-9-5
in MANUAL.

Reactor lavel (narrow range) exceeding level setpoint.
3. Five minutes expire from the time the Scram Response logic was activated.

4, Depressing SCRAM RESPONSE INHIBIT/RESET Switch. 1-HS-46-5, on
Panel 1-9-5.

{11 ANNOUNCE Reactor SCRAM over PA system.

[2]  IF all control rods CAN NOT be verified fully inserted, THEN

PERFORM the following (otherwise N/A):

(2.1

[2.2]

[2.3]

INITIATE ARI by arming and depressing BOTH of the following:

ARI MANUAL INITIATE, 1-HS-68-119A
ARI MANUAL INITIATE, 1-HS-68-119B

VERIFY the Reactor Recirc Pumps (if running)

at minimum speed at Panel 1-9-4.

REPORT “ATWS Actions Complete” and power level. a
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QUESTION 6

Which ONE of the following completes the statement below?

The immediate actions of 3-AOI-100-2, Control Room Abandonment, direct the control room operators to
establish pressure control by PRIOR to proceeding to the Backup Control Panel 3-25-32.

A. using the Bypass Jack
B. tripping the Main Turbine
C. closing ALL of the MSIVs

D. opening ONE of the SRVs

Answer is: B



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295016 G2.4.49

importance Rating 46

295016 Control Room Abandonment. G2.4.49 Ability to perform without reference to procedures those
actions that require immediate operation of system components and controls.

Explanation: Answer B— CORRECT: One of the inmediate actions of 3-AOI-100-2 is to verify the
Main Turbine tripped, thus ensuring that reactor pressure control is being automatically
controlied on the Main Turbine Bypass Valves with steam going to the condenser.

A — incorrect — None of the actions in 3-AOI-100-2 direct using the Main Turbine Bypass Jack. This
answer is plausible because using the Main Turbine Bypass jack will open bypass valves
when in the pressure control mode of EHC and is used in EOI appendixes to rapidly
depressurize the RPV.

C — incorrect — None of the actions in 3-AOI-100-2 direct using the Main Seam Relief Valves prior to
abandoning the Control Room. This answer is plausible because Main Steam Relief valves
are used from the backup Control Panel 25-32 to maintain pressure control. After the
MSIVs are closed

D- incorrect — plausible. None of the actions in 3-AOI-100-2 direct using the Main Seam Relief Valves
prior to abandoning the Control Room. This answer is plausible because Main Steam Relief
valves are used from the backup Control Panel 25-32 to maintain pressure control.

Technical Reference(s): 3-AOI-100-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.208 V.B.8

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: 5541 (10) Administrative, normal, abnormal, and emergency operating

procedures for the facility.




3-A0I-100-2
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4.0

4.1

OPERATOR ACTIONS

Immediate Action

1

2)

NOTES

The immediate action to “DEPRESS REACTOR SCRAM A and B pushbuttons” is
required to be completed prior to evacuating the control room.

Steps should be performed in order, however, Steps 4.1{7], 4.1[10], 4.1[11], and
4.1{12] may be performed at anytime while performing the immediate actions.

{11  IF core flow is above 60%, THEN: (Otherwise N/A)

LOWER core flow to between 50-60%. (|

[2] DEPRESS REACTOR SCRAM A and B pushbuttons. g

[3] PLACE REACTOR MODE SWITCH in SHUTDOWN. a
NOTE

If rods fail to insert or scram solenoids fail to deenergize in Steps 4.1[4] and 4.1[5], then
Step 4.2{1] will pull RPS Scram Solenoid Fuses.

{4} CHECK ALL control rods fully inserted. o
[5] CHECK all eight SCRAM SOLENOID GROUP A/B LOGIC
RESET lights extinguished. O
[6] TRIP Reactor Recirc Pumps. a
7] ISOLATE RWCU. g
q [8] VERIFY Main Turbine fripped. o
[9]  TRIP Reactor Feed Pumps as necessary to prevent tripping on
high water level. O
[10] START Emergency Diesel Generators. a

[11] VERIFY each EECW header has at least one pump in service. o




QUESTION 7

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

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

Which ONE of the following system loads is still being cooled by RBCCW?

Drywell Coolers
Fuel Pool Cooling heat exchangers

Reactor Water Cleanup Non-regenerative heat exchangers

c o w »

Reactor Water Cleanup seal water and bearing oil coolers

Answer is: A



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/IA# 295018 AA1.02

Importance Rating 3.3

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

Explanation: Answer A — CORRECT: 1-FCV-70-48 automatically closes on low RBCCW supply header

pressure <57 psig. This will isolate the non-essential loads and leave cooling to the essential
loads only.

B — Incorrect —This is a non-essential load. Plausible because this is a load on RBCCW.
C — Incorrect — This is a non-essential load. Plausible because this is a load on RBCCW.

D- Incorrect — This is a non-essential load. Plausible because this is a load on RBCCW.

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

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.047 V.B.2, V.B.4

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: BFN ILT 0801 #7

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.




OPL171.047

b. FCV-70-48 controls the RBCCW supply to
the non-essential equipment loop.

(Refeired to as the SECTIONALIZING

valve)

(1)  U1/2 FCV-70-48 automatically closes

on:

(a)

)

Initiation of U1/2 480V Load
Shed Logic.(Loss of normal AC
power with any U1/2 diesel
generator tied to a U1/2 4kV
shutdown board as a sole
source, in conjunction with an
accident signal)

(CAS signal 2.45 psig DW press
with 450 psig Rx press, or -122"
Level)

All three units FCV-70-48 close
on low RBCCW supply header
pressure of 57 psig,

(corresponds to an actual
header pressure of 50 psig)



2. RBCCW Heat Loads
Essential loop loads
. Drywell Blowers(10)

. Reactor recirculation pump motor
coolers (2)

. Reactor recirculation pump seal
coolers (2)

. Drywell equipment drain sump heat

exchanger (1)
b. Non-essential loop loads

Reactor Building equipment drain
sump heat exchanger (1)

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

[
R
‘ RWCU Non-regenerative heat

exchangers (2)
”. Fuel pool cooling heat exchangers (2)
. Reactor recirculation pump discharge

sample cooler (1)

1-AOI-70-1 Loss Of RBCCW

3.0 AUTOMATIC ACTIONS

‘ RBCCW SECTIONALIZING VLV, 1-FCV-70-48, closes automatically on RBCCW
Pump discharge header pressure at or below 57 psig.



HLT 0801 Written Exam

295018 AA1.02

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

o RBCCW Pump discharge header pressure is 48 psig
s RBCCW PUMP DISCH HDR PRESS LOW, (1-8-4C, Window 12), in alarm

Which ONE of the following system loads is still being cooled by RBCCW?

Drywell Coolers.
Fuel Pool Cooling heat exchangers.

RWCU non-regenerative heat exchangers.

o o w »

RWCU Pump seal water and bearing oil coolers.



QUESTION 8

In accordance with 0-AOI-32-1, Loss of Control and Service Air Compressors, which ONE of the
following is the HIGHEST Control Air Pressure, as indicated by 3-PI-32-88, which requires the
reactor to be manually scrammed?

< 85 psig

<73 psig

<55 psig

o 0w »

<45 psig

Answer is: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/A# 295019G2.4.1

Importance Rating 46

295019 Partial or Complete Loss of Instrument Air. G2.4.1Knowledge of EOP entry conditions and
immediate action steps.

Explanation: Answer C-CORRECT: When Control Air pressure lowers to below 55 psig, the reactor is
required to be manually scrammed.

A— Incorrect —Service Air crosstie to Control Air valve, 0-FCV-33-1, opens at control air header pressure
less than or equal to 85 psig.

B — Incorrect -The Emergency Control Bay Air Compressor will start at Control Air Header pressure less
than or equal to 73 psig

D- Incorrect —~-When control air pressure instantaneouslydrops to < 45 psig, the MSIV accumulator air will
be routed to close the outboard MSIVs.

Technical Reference(s): 0-AOI -32-1 Rev 41, Loss of Control and Service Air Compressors; 3-AOI-32-2,
Loss of Control Air Rev 22

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.054 Obj.V.B.8

Question Source: Bank:
Modified Bank:
New X
Question History: None
Question Cognitive Level: Memory or Fundamental Knowledge:X
Comprehension or Analysis
10 CFR Part 55 Content: 5541 10) Administrative, normal, abnormal, and emergency operating

procedures for the facility




0-AOI-32-1 Rev 41

BFN Loss of Control and Service Air 0-A01-32-1
Unit 0 Compressors Rev. 0041
Page 6 of 35

4.0 OPERATOR ACTIONS

4.1 Immediate Actions

None

NOTE

permits.

If necessary, place keeping marks may be made directly in the Control Room copy of this
instruction. Management Services should be contacted for a replacement copy when time

42 Subsequent Actions

{11 VERIFY automatic actions. O
[21 PERFORM automatic actions that failed to occur. (Otherwise
N/A) O
[31  IF ANY EOI entry condition is met, THEN
ENTER the appropriate EOI(s) (otherwise N/A). O
4} IF CONTROL AIR PRESSURE is continuing to lower as
indicated by 1-P1-32-20 on Panei 1-9-20 or 2(3)-Pi-32-88 on
Panel 2(3)-9-20, AND CONTROL AIR PRESSURE lowers
befow 55 psig, THEN (Otherwise N/A)
MANUALLY SCRAM the reactor. Refer to 1(2)(3)-A0I-100-1
and 1{2)(3)-A0I1-32-2. (W
BFN Loss of Controf and Service Air 0-AOI-32-1
Unit 0 Compressors Rev. 0041
Page 5 of 35

3.0 AUTOMATIC ACTIONS

Service Air crosstie to Control Air vaive, 0-FCV-33-1, opens at control air

header pressure less than or equal to 85 psig.

Contrel Air Compressors A,B,C,D will start as their on-line pressure setpoints

o ¥
*
- The Emergency Control Bay Air Compressor will start at Control Air Header

are reached.

pressure less than or equal to 73 psig.




3-A0I-32-2 Rev 22

BFN Loss Of Control Air 3-A0Il-32-2
Unit3 Rev. 0022
Page 18 of 24

Attachment 1
(Page 1 of 6)

Expected System Responses
1.0 MAIN STEAM

. If the loss of control air is instantaneous, when control air pressure drops to
< 45 psig, the MSIV accumulator air will be routed to close the Outbd MSIiVs.

B. If the loss of control air is slow or gradual, a high probability exists for the
accumulator air to be vented to atmosphere due to the slow realignment of the
4-way valve. This will prevent accumulator air from assisting in OutBd MSIV
closure.



QUESTION 9

The following conditions exist on Unit 2:
e The Reactor is shutdown in MODE 4
e 2-AO0I-74-1, Loss of Shutdown Cooling, has been entered due to a trip of the ONLY
running RHR pump
Subsequently,
e The tripped RHR pump is restarted.
Which ONE of the following completes the statement below?
In accordance with 2-A01-74-1, Loss of Shutdown Cooling, RHR flow should be re-established
and maintained at gpm.
3,000 to 4,000
6,000 to 6,500

7,000 to 10,000

c o v »

14,000 to 20,000

Answer is: C



Level: RO SRO
Tier # 1
Group # 1

Examination Outline Cross-Reference KIA# 295021 AA2.02
Importance Rating 34

295021 Loss of Shutdown Cooling AA2.02 Ability to determine and/or interpret the following as they apply

to LOSS OF SHUTDOWN COOLING : RHR/shutdown cooling system flow

Explanation: Answer C — CORRECT: RHR flow should be re-established at 7-10k GPM for single pump

operation.

A~ Incorrect —this is the flowrate for RHSW operation [AW OI-74 when SDC is being established.

B — Incorrect — This is the flowrate for single loop operation with more than one fuel cell removed.

D- Incorrect — This is the flowrate for 2 pump operation.

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

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.044 Rev 18 ILT Objective 12

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

Question Cognitive Level:

Memory or Fundamental Knowledge:
Comprehension or Analysis X

10 CFR Part 55 Content:
procedures for the facility

55.41 10) Administrative, normal, abnormal, and emergency operating
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BFN Loss of Shutdown Cooling 2-A01-T4-1
Unit 2 Rev. 0039
Page 13 0f 29

4.2 Subsequent Actions {continued)

NOTE

EQV 70833 requires 2-FCV-074-0002, 0013, 0025 and 0036 requires that due to limitations
on the valves actuator, the valves shall not be stroked OPEN if the differential pressure
across the disc exceeds 82 psid.

(146] VERIFY OPEN RHR PUMP 2A{2B) and 2C(2D) SD
COOLING SUCT VLVs, 2-FCV-74-2(25) and

2-FCV-74-13(36). a
(1477 OPEN RHR SHUTDOWN COOLING SUCT OUTBD and
INBD ISOL VLVs, 2-FCV-74-47 and 2-FCV-74-48 8

{14.8] IF the tripped pump has been determined to be in
operating condition and with Unit Supervisor permission,
THEN:

RESTART tripped RHR pump(s) RHR
PUMP ZA(2C)(2B)(2D} using
2-HS-T4-5A(16A)(28A)(39A) a

{149] THROTTLE RHR SYS I(ll) LPCI QUTBD INJECTION
VALVE, 2-FCV-74-52(66), to establish and maintain
RHR flow as indicated by 2-Fi-74-50(64), RHR SYS I{I))
FLOW, as follows: 0

RHR Pumps in Operation 1 2
Loop Flow 7,000 to 10,000 14,000 to 20,000
6,000 to 6,500

Loap Flow {1 or more fuel N/A
bundies removed from core)




QUESTION 10

Given the following conditions:

e Refueling is in progress on Unit 3
e An irradiated fuel bundle is dropped onto the top of the Unit 3 reactor core
REFUELING ZONE EXHAUST RADIATION HIGH (3-9-3A, Window 34) is in alarm
Which ONE of the following completes both statements below?
This will result in the isolation of the _ (1) .
The reason for the resulting isolation is to ensure the releaseis ___ (2) .
A. (1) Refuel Zone ventilation ONLY

(2) controlled, filtered, and elevated

B. (1) Refuel Zone ventilation ONLY
(2) contained within secondary containment

C. (1) Refuel Zone and Unit 3 Reactor zone ventilation
(2) controlled, filtered, and elevated

D. (1) Refuel Zone and Unit 3 Reactor zone ventilation
(2) contained within secondary containment

Answer is: A



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/A# 295023 AK3.03

Importance Rating 3.3

295023 Refueling Accidents AK3.03 Knowledge of the reasons for the following responses as they apply to
REFUELING ACCIDENTS : Ventilation isolation

Explanation: Answer A — CORRECT: Part 1: CORRECT- At >72 mr/hr in the Refuel floor exhaust
(Refuel Zone Exhaust Radiation High 3-XA-55-3A, window 34) a partial PCIS Group 6 isolation is
actuated, which trips and isolates the supply and exhaust refuel floor fans for all three units, starts SGT, and
aligns SGT to the Refuel zone ONLY. Part 2: CORRECT- The reason for the resulting ventilation isolation
is to ensure that air normally discharged from all three units refuel floor ventilation will be treated by SGT
prior to discharge to the environment, ensuring boundary dose from the fuel handling accident is within the
limits of 10CFR100 by a controlled filtered elevated release of secondary containment building atmosphere.

B — Incorrect — Part 1- CORRECT: see A. Part 2- Incorrect: This is plausible as this is similar to the
purpose of primary containment isolation.

C — Incorrect — Part 1- Incorrect: Plausible as the Unit 3 Reactor zone ventilation would isolate on a Reactor
zone exhaust radiation at72 mr/hr, but would not isolate on a Refuel zone exhaust radiation high. Part 2-
Incorrect: See- B.

D Incorrect — Part 1- Incorrect: See C. Part 2: Correct- See A.

Technical Reference(s): 3-AOI-64-2d Rev 0016, 3-ARP-9-3A Rev 0045, Unit 3 TS Bases 3.6.4.2 (SC1V),
FSAR Chapter 5.3

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.033 Obj. V.B.4.a

Question Source: Bank:
Modified Bank:
New X
Question History: 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 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-A0I-64-2d

BFN Group § Ventilation System Isolation |3-A0I-64-2d
unit3 Rev. 0016
Page 30f14

1.0 PURPOSE

This instruction provides symptoms, automatic actions and operator actions for a
Group 6 Ventilation System Isolation.

2.0 SYMPTOMS

NOTES
1) PCIS Group 6 Isolation is initiated by any one of the foliowing signals:
¢ Reactor vessel water level (LEVEL 3)
o Drywell pressure at 2.45 psig
» Reactor zone exhaust radiation at 72 me/hr
» Refuel zone exhaust radiation at 72 mriy

2) High Refuei Zone exhaust radiation causes only the automatic actions listed in
Section 3.1.

3) Refuel Zone isolation due to Group 6 isolation initiated on Unit 1 or Unit 2.

30 AUTOMATIC ACTIONS

31 Refueling Zone Isolation

A. The following equipment TRIP and ISOLATE:

1. Refuel Zone Supply/Exhaust FansDampers:

REFUEL ZONE EXH FAN 3A DMPR, 3-FCO-084-0003A
REFUEL ZONE SPLY FAN 3A OMPR, 3-FC0O-064-0003B
REFUEL ZONE EXH FAN 3B DMPR, 3-FCO-084-0004A
REFUEL ZONE SPLY FAN 3B DMPR, 3-FCO-064-00048
REFUEL ZONE SPLY OUTBD ISOt DMPR, 3-FC0-064-0005
REFUEL ZONE SPLY-INBD ISOL DMPR, 3-FCO-064-0008
REFUEL ZONE EXH QUTBO ISOL DMPR, 3-FCO-084-0009
REFUEL ZONE EXH INBD 1SOL DMPR, 3-FCO-064-0010

B op oo

lid

Fa

o

€. Standby Gas Treatment System starts.
D. REFUEL ZONE EXH TO SGT CROSSTIE DMPR, 1 & 3 FCO-64-44, OPENS.
€. REFUEL ZONE EXH TO SGT CROSSTIE DMPR, 1-FCO-0445, OPENS.



3-ARP-9-3A

| BFN Panel 9-3 '3-ARP-83A

| Unit 3 3-XA-55_3A 'Rev. 0045

f 1 | -~ Page 48 of 51

Sensor/Trip Point
REFUELING ZONE
EXHAUST 3-RE-90-140A 72 MR/HR
RADIATION HIGH 3-RE-90-1408B 72 MR/HR
3-RA-90-140A Sl
| 3-RE-S0-141A 72 MR/HR Required setting of
| 34 | 3-RE-9D-141B 72 MR/HR <100 MR/HR.
(Page 10of 2}

Sensor Rx Bidg, El 664" (Refuel Floor), R-17 P-LINE

Locatiom:

Probable A. Rediation levels have risen above alarm setpaint.

Cause: B. Refueling accident.
C. Dry Cask loading/unioading activities in progress.
D. Loss of power to NUMAC drawer.

utomatic A. Control Room and Refuel Zone ventilation isolates.

Action: B. SGTS initiates.

C. Control Room Emergency Pressurization units start.
FSAR Chapter 5.3

53.3.2 Zone Ventilation System

The Reactor Building is divided into four ventilation zones which may be isolated
independently. The refueling room which is common to the three units forms the
refueling zone. The individual units below the refueling floor form the three
reactor zones. The four-Zone ventilation control system provides increased
capability for localizing the consequences of an accident or radioactive release
such that the effect may be localized in one zone while maintaining the ability to
isolate the entire Reactor Building if necessary. With one or more zones isolated,
normal operations may be continued in the unaffected zones. If radiation is
detected in an unisolated zone, that zone too would isolate and the entire
Reactor Building would still meet the requirements of secondary containment by
assuring filtered elevated release. The zone system is not an engineered
safeguard, and the failure of the zone system would not in any way prevent
isolation or reduce the capacity of the Secondary Containment System.

A reactor zone is isolated upon isolation of the primary containment in that
particular zone, by high radiation level in the ventilation exhaust duct leaving that
particular zone, or by manual alignment. The refueling zone is always isolated
when any reactor zone is isolated. The refueling zone only is isolated by a

manual signal or by a high radiation signal from any of the six radiation monitors

that serve the refueling zone (see FSAR Section 7.12.5). Upon isolation, all of
the ventilation systems serving the isolated zone or zones are shut down, the
ducts are isolated, and the Standby Gas Treatment System is started and begins
exhausting from the isolated zone or zones.



5.3.2 Safety Design Basis

primary containments are intact. In the event of release of radioactivity to the
Reactor Building atmosphere, the Secondary Containment System contains the
necessary reliable, redundant components and subsystems to isolate, to contain,
and to assure controlled filtered elevated release of Secondary Containment
Building atmosphere.

l The Secondary Containment System provides secondary containment when the

Unit 3 TS Bases 3.6.4.2

SClVs
B3.64.2

BASES (continued)

QAPPUCABLE The SCIVs must be OPERABLE to ensure the secondary
SAFETY ANALYSES containment barrier to fission product releases is established.
The accident for which secondary containment boundary is

required is a loss of coolant accident (Ref. 1). The secondary
containment performs no active function in response to this
limiting event, but the boundary established by SCiVs is
required to ensure that leakage from the primary containment is
processed by the Standby Gas Treatment (SGT) System before
being released to the environment.

Maintaining SCIVs OPERABLE with isolation times within limits
ensures that fission products will remain trapped inside
secondary containment so that they can be treated by the SGT
System prior to discharge to the environment.



QUESTION 11

Which ONE of the following completes the statements below?

3-XR-64-50, DRYWELL TEMPERATURE / PRESSURE RECORDER, at Panel 3-9-3 is identified as
a "post accident monitoring instrument” by a/an __ (1)  label.

In accordance with 3-EOI-2, Primary Containment Control, 3-XR-64-50 indicating a Drywell Pressure
of greater than __(2) .

A.

(1) orange
(2) 12 psig requires initiating Drywell Sprays

(1) orange
(2) 2.4 psig allows Suppression Chamber Sprays to be initiated

(1) black
(2) 12 psig requires initiating Drywell Sprays

(1) black
(2) 2.4 psig allows Suppression Chamber Sprays to be initiated

Answer: D



Level. RO SRO
Tier # 1
Group # 1

Examination Outline Cross-Reference KIA# 295024 G2.4.3
Importance Rating 37

High Drywell Pressure — Ability to identify post-accident instrumentation

Explanation: D CORRECT - First part PAM instruments are identified by Black Labels, Second
Part When Drywell Pressure cannot be maintained below 2.4 psig the direction is to initiate

Suppression Chamber Sprays prior to exceeding 12 psig.

A Incorrect —First Part: In-correct, plausible in that Orange Labels are used for EOI components.
Second Part: Incorrect plausible in that a Suppression Chamber pressure exceeding 12 psig

requires Drywell Sprays.
B Incorrect —First Part: In-correct see above. Second Part: Correct.

C Incorrect — First Part: Correct. Second Part: Incorrect. See Above

Technical Reference(s): EOI-2 Flowchart, TS 3.3.3.1 PAM Instrumentation

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.017, Obj 2.0: OPL171.203 Obj 5

Question Source: Bank:
Modified Bank:
New X
Question History: Previous NRC:

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







B 3.3 INSTRUMENTATION

B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation

4. Drywell Pressure
{P1-64-67B, XR-64-50, P1-64-160A, and XR-64-159)

Drywell pressure is a Category 1 variable provided to detect
breach of the RCPB and to verify ECCS functions that operate
to maintain RCS integrity. Two different ranges of drywell
pressure channels (normal and wide range) receive signals that
are transmitted from separate pressure transmitters and are
continuously recorded and displayed on two control room
recorders and two control room indicators. These recorders
and indicators are the primary indication used by the operator
during an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.



QUESTION 12

Given the following conditions:

e Unit 1 has had a long period of full power operation

e An instantaneous loss of ALL AC power occurs and is NOT corrected

e The HPCI System failed to start

e Assume that the MINIMUM decay heat over the next hour is 173 MW/th

Which ONE of the following completes both statements below?
With NO operator action, over the next hour you would expect _ (1) .
Over the next hour, SRV operation(s) will be at __(2)  Reactor pressure.
A. (1) SRVs to open and close periodically on overpressure

(2) 1145 psig

B. (1) SRVs to open and close periodically on overpressure
(2) 1135 psig

C. (1) SRV initial operation with RCIC operation precluding the need for further SRV
operation
(2) 1145 psig

D. (1) SRV initial operation with RCIC operation precluding the need for further SRV
operation
(2) 1135 psig

ANSWER: B



Level: RO SRO

Tier # 1
Group #
Examination Outline Cross-Reference K/A# 205025EA2.05

Importance Rating 34

295025EA2.05 Ability to determine and/or interpret the following as they apply to HIGH REACTOR
PRESSURE: Decay heat generation

Explanation: Answer B — CORRECT-First Part: Candidate must recognize that RCIC steam demand is
far less than decay heat generation. 173 MW/th is ~ 5% rated thermal power. Second
Part: SRV’s will continue to lift periodically at 1135psig reactor pressure.

A —Incorrect- First Part: Correct. Candidate must recognize that RCIC steam demand is far less than decay
heat generation. 173 MW/th is ~ 5% rated thermal power. Second Part: Incorrect.
Plausible because 4 SRV s have a safety lift setpoint of 1145psig.

C — incorrect —First part: Incorrect. Candidate must recognize that RCIC steam demand is far less than decay
heat generation. 173 MW/th is ~ 5% rated thermal power. SRV’s will continue to lift
periodically on overpressure. Second Part: Correct.

D— incorrect - First part: Incorrect. Candidate must recognize that RCIC steam demand is far less than decay
heat generation. 173 MW/th is ~ 5% rated thermal power. SRV’s will continue to lift
periodically on overpressure. Second Part: Incorrect. Plausible because 4 SRV s have a
safety lift setpoint of 1145psig.

Technical Reference(s). OPL171.009

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: Fitzpatrick 2010 #81

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

10 CFR Part 55 Content: 55.41




OPL171.009
Revision 11
Page 17 of 63

(e)  This ‘relief mode’ logic can be
defeated by use of a switch on
9-3. This switch “MSRV
AUTO ACTUATION LOGIC
INHIBIT” (XS-1-202) also
brings in an alarm on 9-3.

d. Valve setpoints for safety function Obj. vV.B.2
Obj. V.C.1

‘ (1) 4 valves @ 1135 psig + 3% Obj. V.D.1
Obj. V.E A1
(2) 4 valves @ 1145 psig + 3%

(3) Svalves @ 1155 psig + 3% TP-3



Fitzpatrick 2010 #81
QUESTION 81.

After a long period of full power operation, an instantaneous loss of ALL AC power
occurs and is NOT corrected. The HPCI System failed to start.

» Assume that decay heat over the next hour is 6.2 x 10° Btwhr

With NQ initial operator action, over the next hour you would expect ___ (1) ___ and, per
AOP-49, “Station Blackout®, operators should attempt to maintain RPV cooldown rate
less than _(2) ?

A. (1) SRV's to open and close periodically on overpressure
(2)80 °F/ hr

B. (1) SRV's to open and close periodically on overpressure
(2) 20 °F/ hr

C. (1) SRV initial operation with RCIC operation preciuding the need for further
SRV operation
(2) 80 'F/ hr

D. (1) SRV Initial operation with RCIC operation precluding the need for further
SRV operation
(2) 20 °F/ hr



QUESTION 13
Given the following conditions on Unit 1:

Reactor power is 75%

SRV 1-18 and SRV 1-23 are stuck open

The immediate actions of 1-AOI-1-1, Relief Valve Stuck Open, have been completed
Suppression pool temperature is 90° F and rising

The Unit Supervisor directs you to place RHR loop I and II in suppression pool cooling in service.
Which ONE of the following completes the statements below?

In accordance with 1-OI-74, Residual Heat Removal System, total RHR SYSTEM II flow rate should NOT
exceed _ (1) gpm.

In accordance with 1-AOI-1-1, Relief Valve Stuck Open, before Suppression Pool temperature exceeds
(2) °F the reactor is required to be manually scrammed.

A. (1) 10,000
(2) 95

B. (1) 10,000
(2) 110

C. (1) 13,000
(2) 95

D. (1) 13,000
() 110

Correct Answer: D



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295026EA1.01

Importance Rating 41

K&A: Ability to operate and/or monitor the following as they apply to SUPPRESSION POOL HIGH
WATER TEMPERATURE: Suppression pool cooling

Explanation: Answer D — CORRECT: First Part: IAW 1-OI-74, two RHR pumps per loop should be
running when maximizing suppression pool cooling, and total RHR SYS II flowrate should not exceed

13,000 GPM with 2 RHR pumps in operation. Second Part: The Unit 1 RCIC turbine area Rx Bldg el 519’
is Appendix R Fire Zone 01-01.

A — Incorrect — First Part: Incorrect. Plausible because 10,000 GPM is the maximum total flowrate for one
RHR pump in operation. Second Part: Incorrect. Plausible because IAW 1-AOI-1-1, If any relief valve
is stuck open and a fire exists in an appendix R fire area, then manually scram the reactor before
suppression pool temperature exceeds 95 °F.

B — Incorrect — First Part: Incorrect. Plausible because 10,000 GPM is the maximum total flowrate
for one RHR pump in operation. Second Part: Correct.

C- Incorrect — First Part: Correct. Second Part: Incorrect. Plausible because IAW 1-AOI-1-1, If any relief

valve is stuck open and a fire exists in an appendix R fire area, then manually scram the reactor before
suppression pool temperature exceeds 95 °F.

Technical Reference(s): 1-OI-74; 1-EOI-2;1-A0OI-1-1;0-SSI-001

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.044 ILT Obj. 13

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.




1-A0I-1-1

BFN Relief Valve Stuck Open 1-AOI-1-1
Unit 1 Rev. 0004
Page 5 of 34
NOTES

1) Once initial transient of SRV opening has stabilized (pressure regulator compensation)
the Heat Balance will indicate bad data.

2) The SRV TAILPIPE FLOW MONITOR may seal-in an OPEN position indication.

4.2 Subsequent Action

42,1 Action if a fire exists with SRV stuck open

- [11 IF an SRV is open and a fire exists in ANY Appendix R fire
area, THEN (Otherwise N/A):

INITIATE a manual scram before the Suppression Pool
temperature exceeds 95°F. O




1-01-74

BFN Residual Heat Removal System 1-01-.74
Unit 1 Rev. 0087
Page 17 of 402

3.5 Suppression Poot

A. Suppression Pool level is required to be maintained in accordance with
Technical Specification 3.6.2.2 limils.

B. Al available Suppression Pool Cooling is required to be initiated whenever pool
temperature exceeds 95°F. REFER TO {-EOI-2.

C. Dunng Suppression Pool Cooling, high RHR Cooling Water flows may cause
the Drywell DP Compressor o run for extended periods. REFER TO 1-01-64 if
required to operate without the Drywell DP Compressor.

D. ey PSA concerns with RHR in Suppression Poot Cooling Mode with a LOCA
and a LOSP identify that severe water hammer may occur during the pump
restart. Therefore, the following guidelines should be used to try and maintain
the system below the PSA Risk Assessment goals:

1. RHR in Suppression Poct Cooling should be minimized.
2. Two Loops of RHR in Suppression Pool Cooling shouid be minimized.

-3. Use two pumps per loop if needed to maximize Suppression Pool Cooling

in order to minimize total time spent in Suppression Pool Cooling. mrcmw
87-10]

4. Suppression Pool Cooling run times are tracked in 1-SR-2 to ensure risk
assessment goals are not exceeded.




1-0I1-74
89 Initiation of Loop I{if} Suppression Pool Cooling {continued)
73] VERFFY CLOSED RHR 5YS { LPCI INBD INJECT

VALVE, 1-FCV-74-53. a
[7.4) [F NO RHR PUMP {1A OR 1C) is operating in

Suppression Pool Cooling. THEN

VERIFY CLOSED RHKR 5Y5 | SUPPR POOL

CLG/TEST VLV, 1-FCV-74-50. a
78 VERIFY CLOSED RHR 5YS | SUPPR CHBR SPRAY

VALVE, 1-FCV-74-58. a
7.6) VERIFY CLOSED RHR SYS | DW SPRAY OUTBD VLV,

{-FCV-74-80. a
7N VERIFY OPEN RHR SYS | SUPPR CHBR/POOL ISOL

VLV, 1-FCV-74-57. a

CAUTION

1} To prevent excesswe vibration, RHR Pumps should NOT be allowed o operate for
more than 3 minutes at minimum flow.

2} Capacitor bank fuses are subject to clearing when the unit boands are being supplied
from the 181kY source and 1arge pumps are started. Unit Supervisors should evaluate
placing the Capacitor Banks in Manual prior to starting RHR Pumps, as referenced n
0-O1-57A.

NOTES

RHR Flow should be monitored while in operation on 1-F1-74-50, RHR SYS | FLOW.
RHR Flow should remain less than or equal to 10,000 gpm for f-pump operation and
is Emded to less than 13,000 gpm, for two pump operation, due to the flow restricting
orifice in the test retum line.

2) During Suppression Pool Cooling, high RHR Cooling Water flows may cause the
Drywell DP Compressor to run for extended periods.




1-EOI-2
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QUESTION 14
Which ONE of the following completes the statement below?
EOI-2, Primary Containment Control, requires opening ADS valves on high Drywell temperature to

minimize any continuing direct energy release to the drywell through a primary system break, and
to ensure

the MSR Vs are opened while still operable
the RPV is depressurized prior to Reactor Recirc Pump damage

the RPV level instrumentation remains reliable while the RPV is depressurized

c o w »

the RPV is depressurized prior to non-environmentally qualified nuclear instrumentation damage

Answer is: A



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/A# 295028 EK3.06

Importance Rating 34

295028 EK3.06 Knowledge of the reasons for the following responses as they apply to HIGH DRYWELL
TEMPERATURE : ADS

Explanation: Answer A — CORRECT: If drywell temperature cannot be restored and maintained below the
drywell design temperature (280 °F), emergency RPV depressurization is performed. This action minimizes

any continuing direct energy release to the drywell through a primary system break and ensures that the
MSRVs are opened while still operable.

B — Incorrect — Before drywell temperature reaches the maximum allowable drywell temperature while at
power (200° F), EOI-1 RPV CONTROL is entered at step RC-1, because damage may occur to non-
environmentally qualified (EQ) equipment such as recirculation pumps.

C— Incorrect — Boiling and loss of valid level indication can occur if the temperature of water in the
instrument runs exceeds RPV saturation temperature (EOI Curve 8). RPV depressurization is not required
when this curve is exceeded, and continued use of instrumentation is permitted until boiling is observed. If
all level instrumentation was lost due to temperatures in the drywell and secondary containment such that
RPYV level could not be determined, then C4 RPV flooding would be entered and an emergency
depressurization would be required. Emergency depressurization in and of itself would only serve to reduce
RPYV saturation temperature, making boiling more likely in the instrument runs in the drywell.

D — Incorrect — Before drywell temperature reaches the maximum allowable drywell temperature while at
power (200° F), EOI-1 RPV CONTROL is entered at step RC-1, because damage may occur to non-
environmentally qualified (EQ) instrumentation such as nuclear instrumentation components.

Technical Reference(s): EOIPM section 0-II-R rev 0000, 1-EOI-2 Primary Containment Control Rev 4

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.203 ILT Obj. 4

Question Source: Bank: X
Modified Bank:
New
Question History: Previous NRC: Nine Mile Point 1, 2008 NRC question #47

Question Cognitive Level: Memory or Fundameatal Knowledge: X
Comprehension or Amalysis

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.




EOIPM-0-lI-R

BFN PRIMARY CONTAINMENT CONTROL | EOIPM SECTION 0-lI-R
Unit 0 BASES Rev. 0000
Page 29 of §7

1.0  PSTGISATG PRIMARY CONTAINMENT CONTROL BASES
(continued)

PSTGI/SATG Step

DW/T-3 When df)’WB” temperature cannot be restored and maintained
below **A.34* (drywell design temperature), EMERGENCY RPV
DEPRESSURIZATION IS REQUIRED.

Discussion

If drywell temperature cannot be restored and maintained below the drywell design
temperature, emergency RPV depressurization is performed. This action minimizes
any continuing direct energy release to the drywell through a primary system break
and ensures that the MSRYVs are opened while still operable.




BFN PRIMARY CONTAINMENT CONTROL |EOIPM SECTION 0-lI-R

Unit 0 BASES Rev. 0000
Page 26 of 57
PSTG/SATG PRIMARY CONTAINMENT CONTROL BASES
(continued)
PSTG/SATG Step

DW/T-1.A [NRG/C] Before drywell temperature reaches A.12™ (maximum
allowable drywell temperature while at power), enter the RPV
Control guidefine at Step RC-1 and execute it concurrently with
this procedure.

Discussion

if drywell temperature cannot be controlied by operation of all available drywell
cooling, the RPV Control guideline is entered well before applicable component
qualification and structural design temperature imits are reached. if drywell
temperature reaches the maximum aflowable drywell temperature while at power,
damage may occur to non-environmentally qualified (EQ) equipment such as
recirculation pumps and nuclear instrumentation components. Entering the RPV
Controf guideline at Step RC-1 ensures that, if passible, the reactor is scrammed
before drywell sprays are initiated in Step DW/T-2 and in anticipation of possible
RPYV depressurization in Step DW/T-3. This helps ensure that actions are taken to
limit the drywell temperature increase prior to substantially exceeding the
temperature limits of non-EQ equipment.
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Nine Mile Point 1, 2008 NRC question #47

ES-401 Sample Written Examination Form ES-401-5
Question Worksheet
Examination Outline Cross-reference: Level RO SRO
Tier# 1
Group # 1
KIiA# 295028 EK3.06

Importance Rating 34

Knowledge of the reasons for the follownng responses as they apply to HIGH DRYWELL TEMPERATURE : ADS

Proposed Question: Common 47

Which one of the following describes why a Blowdown is required when Drywell Temperature
cannot be restored and maintained below 300°F?

To limit further release of energy info the Drywell and to ensure the...

A RPV is depressurized while the ERVs are still operable.

B. RPV is depressurized prior to Recirc Pump seal damage.

C. reliabifity of all RPV level instrumentation as the RPV is depressurized.

D. reliability of ONLY the Fuei Zone RPV level instrumentation as the RPV is
depressurized.

Proposed Answer: A
Explanation {Optional):

A. Correct — Per EOP Bases page 175 - If drywell temperature cannot be restored and
maintained below 300°F, a blowdown is required. The blowdown is performed fo limit further
release of energy into the drywell and to ensure that the RPV is depressurized while the ERVs
are still operable and bsfore temperature rises high enough to damage the drywell.

B. Incomrect — Recirc Pump seal damage is not the concemn

C. incomrect — not the reason per EOP bases although at higher temperatures
indicated vs actual level varies

D. Incomrect — not the reason per EOP bases although at higher temperatures
indicated vs actual level varies

Technical Reference(s):  EOP Bases {Attach if not previously provided)

Proposed references to be provided to applicants duning examination. none

NUREG-1021, Revision 9



QUESTION 15
The following conditions exist for Unit 2:

At time 14:30

e Reactor is scrammed
e Reactor Water level is being maintained (+) 2 inches to (+) 51 inches with HPCI

At time 14:45
e Suppression Pool water level is 14.5 feet and lowering at 0.25 feet per minute
Which ONE of the following completes the statement below?
In accordance with BFN-ODM-4.20, Strategies for Successful Transient Mitigation, the decision
to secure HPCI should FIRST be made at time
A. 14:49
B. 14:52
C. 14:57

D. 15:03

Answer is: A



Examination Outline Cross-Reference

Level: RO SRO
Tier # 1

Group # 1

K/A# 295030 EK2.01
Importance Rating 3.8

295030 Low Suppression Pool Water Level EK2.01 Knowledge of the interrelations between LOW

SUPPRESSION POOL WATER LEVEL and the following: HPCI: Plant-Specific

Explanation: Answer A - CORRECT: In accordance with ODM4.20, the decision to secure HPCI should
be made when suppression pool water level is at 13.5 ft and lowering. At time: 14:49 suppression pool water

level would be at 13.5 ft.

B — Incorrect — At time 14:52, the suppression pool water level would be at 12.75 ft. HPCI must be secured
at 12.75 ft regardless of adequate core cooling in accerdance with 2-EOI-2.

C — Incorrect —At time 14:57, the suppression pool water level would be 11.5 ft. In accordance with 2-EOI-2
before suppression pool water level drops to 11.5 ft, 2-EOI-1 should be entered at step RC-1. In addition, if
suppression pool water level cannot be maintained >11.5 ft then emergency depressurization is required.

D- Incorrect — At time 15:03 the suppression pool water level would be at 10 ft. In accordance with EOI
Caution #2, the vortex limit for Core Spray and RHR pumps is 10 ft.

Technical Reference(s): BFN-ODM-4.20, 2-EOI-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.065 Obj. 19

Question Source: Bank:
Modified Bank:
New X
Question History: None
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Amalysis X
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.




BFN-ODM-4.20

BFN Operations Strategies for Successful Transient BFN-ODM-4.20
Directive Manual Mitigation Rev. 0001
Page 14 of 15

474  Primary Containment Control (EOL-2) (continued)

EN

When conditions are met that require securing drywell blowers, the time between
securing the drywell biowers and initiation of drywell sprays should be minimized. A
prolonged time frame with dnywell blowers off and no sprays amplifies the containment
gmure problem. If sprays cannot be established, consider restarting the drywell

rs.

SP/T Leg of flowchart

Itis expected that the UO monitor Suppression Pool Temperature and notify the US of
any adverse trend.

if Suppression Pool Temperature cannot to be maintained below 95°F then OPERATE

ALL available loops of Suppression Pool Cooling not required for adequate core
cooling.

SPIL Leg of flowchart

Itis expected that the UO monitor Suppression Pool Level and notify the US of any
adverse trend.

If Suppression Pool Level cannot be maintained above 12.75 feet, then Secure HPCI
irespective of adequate core cooling. The decision to secure HPCI should be made
with Suppression Pool Level at 13.5 feet and lowering.




2-EOI-2
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CAUTIONS

CAUTION# 2

Cperntng pumps with suttion from the suppreaszion pool
shoue the NPEH Limit (Curve: 1 or 2) or Wil Luppression.
P00 water leves Desow 10 % (Vortex emit) may touse
afspment dayrage:

CAUTION#4 |
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QUESTION 16
The following conditions exist on Unit 2:

A LOCA has occurred
Reactor pressure is 400 psig and stable
Reactor water level as indicated on Post-accident Flood Range, 2-LI-3-52 and 2-LI-3-62, is (-) 190

inches
Which ONE of the following completes the statements below?
[REFERENCE PROVIDED]
The reason correction curves are required to be used for 2-LI-3-52 and 2-LI-3-62 is because the level
indicators are _ (1) . The top of active fuel _(2) _submerged at this time.
A. (1) temperature compensated

) is

B. (1) temperature compensated
(2) is NOT

C. (1) calibrated at 0 psig
2)is

D. (1) calibrated at 0 psig
(2) is NOT

Answer is: C



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference K/IA# 295031 EK3.02

Importance Rating 4.4

295031 Reactor Water level EK3.02 Knowledge of the reasons for the following responses as they apply to
REACTOR LOW WATER LEVEL : Core coverage

Explanation: Answer C — CORRECT: Part |-CORRECT- 2-LI-3-52 and 2-LI-3-62 are calibrated at a

reactor pressure of 0 psig. Part 2-CORRECT- The indicated parameters place corrected water level above
TAF.

A — Incorrect —Part 1- Incorrect- This is plausible because narrow range instrumentation is temperature
compensated. Part 2- Correct-See C.

B— Incorrect — Part 1- Incorrect See A. Part 2- Incorrect- this is plausible because the chart can be

misinterpreted a number of ways (see below for one example of using the chart backwards) rendering water
level less than TAF.

D- Incorrect — Part 1-Correct-see C. Part 2-Incorrect- see B.

Technical Reference(s): PIP-95-64 rev 16 “2-LI-3-52 & 62 CORRECTION CURVES”

Proposed references to be provided to applicants during examination: PIP-95-64 rev 16 “2-LI-3-52 & 62
CORRECTION CURVES”

Learning Objective (As available): OPL171.201 OBJ. V.B.10

Question Source: Bank:
Modified Bank: X
New
Question History: Previous NRC: Cooper 2008 NRC Question #17
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.




PIP-95-64

2-L1-3-52 & 62 CORRECTION CURVES

150
"
162" = TAF (RED LINE)
.170} 180" = MSCRWL (GREEN LINE)
-195" = MZIRWL (BLUE LINE)
-l -180 -215” = TWO-THIRDS CORE HEIGHT (BLACK LINE)
1] }
2 1904 Chart used correctly
1]
wd -200
Q
W -210 ACTUAL
"<' 220 LEVEL
O <- 162"
mm -230 backwards
n — .
2 2604 e
= N
-250% - ) & - 195"

-260
< - 215"
-270 = = e e o e et

0 100 200 300 400 500 600 700 800 900 1000 1100

REACTOR PRESSURE (PSIG)

PIP-95-64
REV. 16



QUESTION: NRCRO 17
An accident occwrred and resulted in the following conditions:
Reactor water level is -21” (Indicated FZ) steady.

___________________________________________

e
e Only one (1} Control Rod Drive Hydraulic Pump and one CS punip are running.
s LPCIand CS initiation signals are present.

What, if anything, ensures Adequate Core Cooling at this time?

i is provided by steam updrmft through the core.

ANSWER: NRCRO 17

c. 1s provided by core submergence.

Explanation:

The indicated parameter place corrected water level at TAF. With water level at TAF adequate

core cooling is assured.

Distractors:

8. is incorrect because adequate core cooling exists. The candidate that fails to correct fuel
zone level would beheve that the core is no longer adequately cooled.
is ncorrect because reactor pressure is to high for CS to inject the candidate that fals to
recognize reactor pressure greates than the shutoff head of the CS punp.

d is incorrect because the core is submerged with actual level at 5 inches above top of
active fuel.

Provide EOP graph 14.



T -~
Number | Modified | # Date Date
[NRCRO | Modified | 01 | 02022004 | 0173073008 NRCStyie RO:

Rdatedggm B
INT00806090010100 Descnibe the three 1sms specitied mn the EOPs to assure

adequate core cooling including the RPV water level band required
and which is the preferred method.

Related References

[10CFR33 1) 7

Related Skalls
295031. EK3.02 Knowledge of the reasons for the followmg responses as they apply to
REACTOR LOW WATER LEVEL: (CFR: 41.5 / 45/6) Core coverage
44/47)




QUESTION 17
An ATWS has occurred on Unit 2.
The following conditions exist:

e SLC pump 2A has been initiated
e SLC tank level indicates 65%
e Reactor water level is (-) 55 inches

Which ONE of the following completes the statement below?

The (1) Shutdown Boron Weight has been injected at this point, and reactor __(2) _ while continuing
with SLC addition.

A. (1) Cold
(2) cooldown can commence

B. (1) Cold
(2) water level can be raised

C. (1) Hot
(2) cooldown can commence

D. (1) Hot
(2) water level can be raised

Answer: D



Level: RO SRO

Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295037 EK1.04

Importance Rating 34

295037 EK1.04 Knowledge of the operational implications of the following concepts as they apply to
SCRAM Condition Present and Reactor Power Above APRM Downscale or Unknown: Hot Shutdown
boron weight: Plant-specific

Explanation: Answer D — CORRECT Engineering calculations have determined that when contents of the

SLC tank have been injected into the RPV to a SLC tank level of 67% (Hot Shutdown Boron Weight), the

reactor will remain subcritical irrespective of control rod position, when RPV water level is raised to

uniformly mix injected boron. The Hot Shutdown Boron Weight (HSBW) is the least weight of soluble

boron which, if injected into the RPV and mixed uniformly, will maintain the reactor shutdown

under hot standby conditions. When an amount of boron sufficient to shutdown the reactor has been injected

into the RPV, mixing is accomplished by raising RPV water level, thereby raising natural circulation flow

through the vessel.

A — Incorrect — First Part: Incorrect. This is plausible if the candidate confuses the hot and cold shutdown
boron weight percentages. Second Part: Incorrect. Plausible because a reactor cooldown can commence
when cold shutdown boron weight has been injected.

B — Incorrect — First Part: Incorrect. This is plausible if the candidate confuses the hot and cold shutdown
boron weight percentages. Second Part: Correct- see D.

C- Incorrect — First Part: Correct- see D. Second part Incorrect- see A.

Technical Reference(s): EOI 1-C-5, EOIPM SECTION 0-V-K

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.205 6.b

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 (10) Administrative, normal, abnormal, and emergency operating
procedures for the facility.
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1.0 CONTINGENCY #5, LEVEL/POWER CONTROL BASES
{continued)

DISCUSSION: C5-20

With boron injected into the lower plenum, little natural circulation and boron mixing
occur if RPV water level is lowered to and maintained near the Minimum Steam
Cooling RPV Water Level. Three-dimensional scale model tests indicate that the
injected boron concentrates in the lower plenum and does not contribute to reactor
shutdown until in-core distribution (mixing) is achieved. When an amount of boron
sufficient to shut down the reactor has been injected into the RPV, mixing is
accomplished by raising RPV water level in Step C5-32, thereby increasing natural
circulation flow through the vessel.

The Hot Shutdown Boron Weight (HSBW, **A.72**) is the least weight of soluble
boron which, if injected into the RPV and mixed uniformly, will maintain the reactor
shutdown under hot standby conditions. The HSBW is utilized to assure the reactor
will be shutdown irrespective of control rod position when RPV water level is raised
to uniformly mix the injected boron. Refer to EOIPM Section 0-1-ZB for discussion of

the HSBW.
When an amount of boron equivalent to the HSBW has been injected, RPV water
level is restored to and maintained within the normal operating range. As RPV water
level is increased, natural circulation flow is increased and the boron which has
accumulated in the lower plenum is quickly mixed and distributed throughout the
core region. This phenomenon is known as “boron remixing,” thereby distinguishing
it from any mixing which may have occurred in the early phase of the transient when
some core flow was present.




Has

NO | SLC injected into the

RPV to a tank Ivl of
B7%

YES |_

WHILE EXECUTING STEPS C5-32 TO C5-34:

IF THEN
Reactor power commences and
continues to rise
28-31
4

RESTORE and MAINTAIN RPY water vl hetween

+2 in. and +51 in. using systems fisted in Step C5-13

or C5-18

[

& l



OPL 171.205 Question #68

An ATWS has occurred on Unit 2, and SLC A has been initiated.

When 67% of the SLC tank is indicated, the Unit Operator restores and maintains water level +2 to
+51 inches.

What is the significance of this step?

A. Hot Shutdown Boron Weight has been injected at this point and reactor water level is
raised to aid in mixing.

B. SLC injection should be stopped until Rx level is raised to mix the boron already injected
before cooldown may continue.

C. Cold Shutdown Boron Weight has been injected at this point, cooldown may commence.

D. Boron concentration in the botton head would reach the point where the boron could
solidify with out additional RPV water.

ANSWER : A



QUESTION 18

Given the following conditions:

* A Liquid Effluent Discharge is in progress in accordance with 0-SI-4.8.A.1-1,
Liquid Effluent Permit.

Which ONE of the following completes both statements below?
Consider each statement separately.

The 0-FCV-77-58A/B, RADWASTE LOW/HIGH FLOW RATE DISCHARGE ISOLATION VALVES
will automatically close due to Radwaste Effluent Radiation _ (1) .

A HIGH liquid effluent release rate _ (2) _ require entry into 0-EOI-4, Radioactivity Release Control.
A. (1) High-High ONLY
(2) does

B. (1) High-High ONLY
(2) does NOT

C. (1) High-High or Downscale
(2) does

D. (1) High-High or Downscale
(2) does NOT

Answer: D



Examination Outline Cross-Reference

Level: RO SRO
Tier # 1

Group # 1

K/IA# 295038 EK2.06
Importance Rating 34

295038 EK2.06 Knowledge of the interrelations between High Off-Site Release Rate and the following:

Process Liquid radiation monitoring system

Explanation: Answer D — CORRECT First part correct HIGH-HIGH is correct but not the only signal from
the radiation monitor that will isolate the FCV-77-58 A/B Valves. Second Part correct EOI-4 entry is only
required for an alert classification due to a gaseous release.

A — Incorrect — First Part: Incorrect. Plausible in that only a high-high radiation condition would isolate the
discharge release path, especially if they know an inoperative condition is also an isolation of the path.
Second Part: Incorrect. Plausible because the purpose of 0-EOI-4 is Radioactive Release Control.

B — Incorrect — First Part: Incorrect-See A. Second Part: Correct See D.

C — Incorrect — First Part: Correct-See D. Second Part: Incorrect See A.

Technical Reference(s): 0-EOI-4, ARP-9-3A, 0-SI4.8.A.1-1

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.084 B.6, OPL171.033 B.4.b

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

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 (11) Purpose and operation of radiation monitoring systems, including

alarms and survey equipment.




The 0-RM-90-130 isolation logic closes 0-FCV-77-58A and B, 0-FCV-77-61 (on
all units) and 0-FCV-77-279 on Hi-Hi Rad, Downscale and Inoperative signals.

) )

(9)

RADWASTE EFFLUENT RADIATION
HIGH (55-3A-16) High and High-High
setpoints are set by 0-Sl-4.2.D.1 prior

to each radwaste discharge.

(3}  Alarm generated by radiation
monitor (RM-20-130})

(b}  High setpoint causes only
causes alarm

(c)  High-High setpoint or INOP

causes the following valves to
close:

1) 1/2/3-77-61

2) 0-77-58A/58B

3) 0-77-279

RADWASTE EFFLUENT RADIATION
MONITOR DNSCL / INOP (55-3A-23}
Alarms when fow detectar (RM-90-130)
output is sensed

(a)

Alarm generated by radiation
monitor (RM-80-130)



0]

(i1)

(iif)

(iv)

FCV 77-61 - Radwaste
discharge isolation auto
closure on Radiation
monitor > upscale
isolation setpoint,
downscale, or Inop,
Unit specific 1A gate is
not full open, or two
CCWP’s are not
operating

FCV 77-58B radwaste
high flow rate discharge
isolation valve auto
closure on Radiation
monitor > upscale
isolation setpoint,
downscale, or Inop or
all 3 unit 1A gates are
closed.

FCV 77-58A radwaste
low flow rate discharge
isolation valve auto
closure on Radiation
monitor > upscale
isolation setpoint,
downscale, or Inop or
all 3 unit 1A gates
closed

FCV 77-279 radwaste
isolation valve to
cooling tower blowdown
auto closure on
Radiation monitor >
upscale isolation
setpoint, downscale or
Inop.



0-EOI-4, Radioactive Release Control

release rate at or above that
requiring an Alert (EPIP-1 Table
4 .1-A



|

Closed if HS-77-58 in ON

Closed if RM-90-130
Not HI, DNSCL or INOP

Closed if Unit 1A Gate is
OPEN

1

A B
:[ Unit CCW Pumps
Running
c T c

FCV 77-61 Solenoid
{one per Unit)

—j—t—
>

l—'V‘—ﬁ——H——ll—H——i

FCV77-81 LOGIC

Closed [f HS-77-58 In ON

Closed if RM-90-130
Not HI, DNSCL or INOP

11
L 4

FCV 