QUESTION 76

With Unit 2 operating at 100% Reactor Power, a Normal Supply Breaker has tripped open AND
suffered damage due to arcing. In addition to RHR AND Core Spray logic alarms, the following
significant alarms result:

e HPCI LOGIC POWER FAILURE, (2-9-8A, Window 3)
e HPCI 120 VAC POWER FAILURE, (2-9-8A, Window 7)
e ADS BLOWDOWN POWER FAILURE, (2-9-3C, Window 32)

Which ONE of the following completes both statements below?
The 250 VDC RMOYV Board __(1) has been lost.
After manually transferring the 250 VDC RMOV Board to the Alternate Source, the Board is
considered _ (2) in accordance with Tech Spec 3.8.7, Distribution Systems — Operating.
A. (1)2A
(2) inoperable

B. (1)2A
(2) OPERABLE

C. (H2B
(2) inoperable

D. (1)2B
(2) OPERABLE

ANSWER: A



Level: RO SRO
Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295004 G2.1.7
Importance Rating 47

295004 Partial or Complete Loss of D.C. Power
2.1.7 Ability to evaluate plant performance and make operational judgments based on operating
characteristics, reactor behavior, and instrument interpretation.

Explanation: A CORRECT: All of the alarms mentioned above, with the exception of one, occur for either
board power loss. The reason that the RHR and Core Spray alarms were written generically is because one
will be Loop I and the other would be Loop II. The HPCI 120 VAC failure is the only unique alarm, as they
are listed here. HPCI is a DIV II System, but has an “ALPHA” Board Power Supply - this is
counterintuitive and often confused. The ARP will have the operators manually transfer the board to its
alternate power supply. The Tech Spec Bases for 3.8.7 discusses the fact that the board is considered
inoperable, even with power restored; because of single failure considerations.

B- Incorrect. First part correct — as detailed in ‘A’ above. Second part is incorrect — per the Tech Spec
Bases for 3.8.7 (as discussed above) the board is considered inoperable due to single failure
considerations

C- . Incorrect. First part incorrect - The presence of the HPCI 120 VAC POWER FAILURE alarm is the
designator that this is the Alpha versus the Bravo board. Second part is correct (for either board).

D- Incorrect. . First part incorrect - The presence of the HPCI 120 VAC POWER FAILURE alarm is the
designator that this is the Alpha versus the Bravo board. Second part is incorrect — per the Tech Spec
Bases for 3.8.7 (as discussed above) the board is considered inoperable due to single failure
considerations.

Technical Reference(s): 2-ARP-9-8C window 4 and 11, 2-ARP-9-3C window 32, 2-ARP-9-3F window
3and 7, U2 Tech Spec 3.8.7 page 3.8-87a

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 #76
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.43 (2) Facility operating limitations in the technical specifications and

their bases.




BFN Panel 9-8 2-ARP-8-8C
Unit 2 2-XA-55-8C Rev. 0015
Page 7 of 46
Sensor/Trip Point:
250V REACTOR 72N-BA Normal supply overcurrent.
MOVU%D 2A 72E-BA Alternate supply overcurrent.
2.EA-57-94 27X Normal supply undervoltage.
278 MOV bd undervcltage (7sec TDDO)
4

{Page 1 of 1}

Sensor
Location:
Probable
Cause:

Automatic
Action:

Operator
Action:

250V RMOV Bd 2A, E1 821", R-14 Q-LINE, Shutdoan BARmC

Fuse failure.
Sensor malfunction.

Dowp

None.

A. VERIFY conditions of alarm:

Loss of normal supply (250V Battery Bd 2, Pni 3, Bkr 302).
Overcurrent on normal or alternate supply to the board.

s Loss of HPCI indicating lights on Panel 2-9-3. 0O

s Loss of backup scram valve lights on Panel 2-9-5. 0
B. DISPATCH Personnel to MOV board to check for abnormal

conditions: undervoltage, breaker tripped, efc. O

NOTE

gicy If the mechanism resets (hear click and feel resistance when pushing in), this indicates that an
overcurrent condition tripped the breaker.

References:

C. IF Normal or Alternate feeder breaker tripped, THEN
Manually DEPRESS mechanical trip/reset mechanism on breaker

face 1o reset Bell Alarm lockout device . [NERIC 11-B-92-069]
VERIFY Bkr 302 closed at Battery Bd Room 2, Panel 3, EI 593"

REFER TO TS Section 3.8.7.

Mm@ mmo

REFER TO 0-CI-57D to re-energize or transfer the board.
REFER TO appropriate Ol for recovery or realignment of equipment.

oOooon

45N620-11 2-45E712-1 45N714-7

TS Section 3.8.7.




BFN Panel 9-8 2-ARP-8-8C

Unit 2 2-XA-55-8C Rev. 0015
Page 15 of 46
Sensor/Trip Point:
250V REACTOR 72N-BA Normal supply overcurrent

MOVU%,D 2B 72E-BA Alternate supply overcurrent
2.EA-57-100 27EX Normal supply undervoltage

27B Rx 2B MOV bd undervoltage {7sec TDDO)

11

{Page 10of 1)

Sensor 250V RMOV Bd 2B, Ei 583, R-14 Q-LINE, Shutdown BARm B
Location:
Probable A. Loss of normai supply {250V Battery Bd 3, Pni 3, Bkr 303).
Cause: B. Overcurrent on normal or alternate supply to the board.
C. Fuse failure,
D. Sensor malfunction.
Automatic Nene
Action:
Operator A. VERIFY alarm by checking: 0
Action: » Loss of HPC! and RHR indicating lights (Panel 2-8-3}. 0O
¢ Loss of backup scram valve lights (Panel 2-8-5). ]
B. DISPATCH Personnel to MOV board to check for abnormal

conditions: undervoltage, breaker tripped, elc. O

NOTE

pirc] if the mechanism resets (hear click and feel resistance when pushing in), this indicates that an
overcutrent condition tripped the breaker.

C. IF Normal or Alternate feeder breaker tripped, THEN

Manually depress mechanical trip/reset mechanism on breaker face
to reset Bell Alarm lockout device. [NER/C 11-B-92-069]

VERIFY bkr 303 closed at Battery Bd Room 3, Panel 3, El 593,
REFER TO 0-OI-57D to re-energize or transfer the board.

REFER TO TS Section 3.8.7.

REFER TO appropriate O} for recovery or realignment of equipment.

OGmMmo
nooonoo

References: 45N620-11 2-45E712-2 45N714-7
TS Section 3.8.7.



BFN Panel 9-3 2-ARP-8-3C
Unit 2 2-XA-55-3C Rev. 0022
Page 38 of 42
Sensor/Trip Point:
Relay 2E-K40 Panel 9-33 De-energized
ADS BLOWDOWN ;
- 19-3 -
POWER EAILURE Relay 2E-K1A Panel 9-30 De energfzed
Relay 2E-K1B Panel 8-33 De-snergized
Relay 2E-K12 Panel 8-30 De-energized
32 | Relay 2E-K32 Panel 2-25-32 De-energized
(Page 1 of 1) Relay 2E-K33 Panel 2-25-32 De-energized
Relay 2E-K37 Panel 2-25-32 De-energized
Relay 2E-K38 Panel 2-25-32 De-energized

Panel 2-25-32 Panei 2-9-30 and 2-9-33

Sensor Backup Control Center Aux Instrument Rm

Location: El 821", R-13 Q-LINE Ei 593

Probable A. Cleared Fuse(s}

Cause: B. Loss of 250V BC power supply to panels.
C. Auto Xfer of Logic Bus B Power Supplies.

Automatic Main steam auto relief vaives, PCV-1-22 and 30, autc transfer power supply from

Action: 250V DC Rx Mov Bd A to 250 DC Rx Mov Bd B {PCV-1-22) & Bd C (PCV-1-30) on
loss of normal power supply.
Logic Bus “B” transferred to Alternate supply (250V Rmov Bd 2A) upon Loss of
Normal Supply {250V RMOV Bd 2B) or fuse failure.

Operator A. VERIFY power is available to PCV-1-22 and -30. O

Actiob B. IF annunciator HPCI LOGIC POWER FAILURE, XA-55-3F
Window 3, is in alarm, this is indicative of loss of power to 250V DC
Rx Mov Bd 2A/2B. DISPATCH personnel fo check 250V DC Rx
Mov Bd 2A Breaker 11A2 and 250V DC Rx MOV Bd 2B Breaker
1B1. .
C. DISPATCH personnei{s) to check:
1. Logic Bus A
a. 250V DC Rx Mov Bd 2B, Breaker 1F1.
b. Fuses 2-FU2-001-2E-K3 in Panel 8-30.
2. LogicBusB
a. 250V DC Rx Mov Bd 2A, Breaker SA1.
b. Fuses 2-FU1-001-2E/K22A and 2-FU1-001-2E/K228B on
Pane} 9-33.
c. Fuses 2-FU2-001-2E-K13 in Panel 8-30.
d. Fuses 2-FU2-1-2E-K11A and 2-FU2-1-2E-K11) on Panel
§-33 (GG Block).

0

oo o oo

D. REFER TO Tech Spec Section 3.5.1. ]
E. REFERTO TRM3.3.34. O

2-45N620-2 2-45E712-1, -2 and -3
Technical Specifications 3.5.1

GE 730E82¢ -1, -2and 3
TRM 3.3.3.4.

References:



BFN Panel 8-3 2-ARP-9-3F
Unit 2 2-XA-55-3F Rev. 8033
Page 6 of 39

Sensor/Trip Point:
Relay 23A-K38 {(Bus A}  Loss of 250V DC
HPCI LOGIC Relay 23A-K44 (Bus B)  Control Power

POWER FAILURE
Relay 23A-K44B (Bus B)
3
{Page 1 of 1}
Sensor Panel 9-32, Bus A Panel 8-39, Bus B
Location: Aux Instr Rm, Ei 583’ Aux instr Rm, EI 593’
Probable A. Cleared fuse(s).
Cause: B. Loss of 250V DC power supply to panels.

Autom“ﬁk. Logic Bus A failure renders Channel A frip and automatic isolation logic inop.
Action: HPCI continues to function.
B. Logic Bus B failure renders Channel B trip, automatic initiation, and automatic
isolation logics inop. If HPCl is in service the HPCI TURBINE STOP VALVE,
2-FCV-73-18, closes. HPCI becomes inoperable.

Operator A. DETERMINE which logic bus has failled, REFER TO automatic
Action: action section.
B. DISPATCH personnel to verify source of power failure:
1. LogicBus A
a. Fuses 2-FU2-073-23A-K36 (23A-F19)
and 2-FU2-073-23A-K36 (23A-F20), Panel 8-32.
b. Power supply 250V DC Rx Mov Bd 2B, Breaker 1B1.
2. lLogicBusB
a. Fuses 2-FU2-073-083%A and 2-FU2-073-00398, Panel 8-38.
b. Power supply 250V DC RMOV Bd 2A, Breaker 11D1.

npoooo Ooo

C. REFER TO Tech Spec 3.5.1,3.56.2,3.3.5.1,3.36.1, and TRM
3.3.3.4.

(]

References: 2-45E620-1 GE 730E528-2-3 and -4.

Technical Specifications 3.3.5.1, TRM 3.3.34
3.3.6.1,3.5.1,352,



BFN Pane! 8-3 2-ARP-9-3F
Unit2 2-XA-55-3F Rev. 0033
Page 10 of 39
Sensor/Trip Point:
Relay 23A-K50 {oss of the 120 VAC from DIV I ECCS
HPCI 120 VAC ATU inverter and Loss of power to the
POWER FAILURE HPCI Flow IND Controtier (2-FIC-73-33)
7
(Page 1of 1)
Sensor Panel 9-19
Location: Aux instr Rm, Ei 58%
Probable A. Blown fuses, Fuse 2-FUU2-073-0033C, Panel 2-8-82 AA1 & AAZ,
Cause: B. DIV {| ECCS ATU inverter failure.
C. Loss of 250V DC power supply to DIV I| ECCS ATU inverter (RMOV BD 2A
compt 11A1).
Automatic A. HPCI controller loses power. HPCI becomes inoperabie.
Actionm: B. f HPCl is in service, the HPC} Turbine Stop Valve, 2-FCV-73-18, closes. HPCI
controlier loses power. HPCI becomes inoperable.
C. 2-PI-064-67E will lose power and become inop.
Operator A. DBISPATCH personnel to CHECK the following: O
Action: +« Fuses 2-FU2-073-0033C, Panel 2-9-82, AAT & AA2. O
« DIV II ECCS ATU inverter. 0O
« DIV I ECCS ATU inverter breaker, RMOV BD 2ZA, compt 11A1. O
B. 2-PI-064-87B will lose power and become inop.
REFER TO TECH SPEC 3.3.3.1, Table 3.3.3.1-1, TRM 3.3.5. 0
C. REFER TO: Tech Spec 3.5.1. Tech Spec 3.3.3.1, Table 3.3.3.1-1. O
References: 2-45E620-1 GE 730E928-2 and -4

Technical Specifications 3.5.1, and 3.3.3.1
Technical Specifications Bases 3.3.3.1, TRM 3.3.5




Distribution Systems - Operating

B387
BASES
LCO When 480 V Shuldown Board 2B is aligned io the altemnatle
{continued} supply 4.16 kV Shuidown Board C, a LOCA/LOOP with g faillure

of the Shutdown Board D Battery would disable the normal
supply 4.16 kv Shutdown Board D, and weould also prevent the
480 Vv Shutdown Board 2B from load shedding its 480 V ipads
which would overioad the alternate supply Diesel Generalor D.
This would result in the foss of diesel generators Cand D,
associated 4.16 KV shutdown boards and RHESW pumps.
Therefore, the restrictions on the associaled drawings shall be
adhered to whenever 480 V Shuldown Board 2B ison ils
aliernate supply.

The Unit 2 480 V RMCV boards 24 and 2B have an alternate
power supply from the other 480 V shutdown board. Interlocks
prevent paralleling normal and altemate feeder breakers. The
boards are considered inoperable when powered from their
atternate feeder breakers because a single failure of the power
source would affect both divisions.

The Unit 2 250 vV DC RMOV boards 2A, 2B, and 2C have
allernate power suppiies from another 250 v Unit DC board.
interiocks prevent paralieling normal and allemate feeder
breakers. The boards are considered inoperable when
pawered from thelr allernale feeder breakers because a single
failure of the power source couid affect both divisions
depending on the board alignment.

ffa4 16 KV or 480 V shutdown board is aligned to its altemnate
250 ¥V DC control power source a single failure of the alternate
power source could affect both ECCS divisions and commen
equipment needed to support the other units depending on the
board alignment. Therefore, the restrictions on the associated
drawings shall be adhered to whenever a4 16 kV or 480 v
shutdown board is on ifs alternate control power supply.




786.

HLT 0810/1006 Written Exam

295004 AA2.01

With Unit 2 operating at 100% Reactor Power, a Normal Supply Breaker has tripped open
AND suffered damage due 1o arcing. In addition to RHR AND Core Spray logic alarms, the
following significant alarms result

e HPCI LOGIC POWER FAILURE, {2-9-8A, Window 7)
¢ HPCI 120 VAC POWER FAILURE, (2-9-8A, Window 7)
e ADS BLOWDOWN POWER FAILURE, (2-9-3C, Window 32)

Which ONE of the following completes the statements?
The 25C VDC RMOV Board __{1}__ has been lost.

After manually transferring the 250 VDC RMOV Bd, the Board is considered __{2)__in
accordance with Tech Spec 3.8.7, “Distribution Systems — Operating.”

A {1) 2A
{2) inoperable

B. {1) 2B
{2} inoperable

C. {1) 2A
{2} operable

D. (1) 2B
{2} operabie



Clarification Guidance for SRO-only Questions
Rev 1 (03/11/2010)

Figure 1: Screening for SRO-only linked to 10 CFR 55.43{b}(2)
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QUESTION 77
A reactor scram has occurred on Unit 1.
In accordance with 1-AOI-100-1, Reactor Scram, the RO ATC reports the following:

o  Mode Switch is in Shutdown

e 12 Rods are at position 24

e RPV water level is (-) 9 inches and slowly recovering

e Reactor Pressure is 955 psig and steady

e MSIV are open

e ATWS Actions are Complete and APRMs are downscale

Which ONE of the following completes both statements below?

When the RO ATC reports “ATWS Actions are Complete and APRMs are downscale™ this means that
BOTH channels of ARI are initiated and the ___ (1) .

Assuming ARI caused NO rod motion, the Unit Supervisor shall __ (2) .
A. (1) Reactor Recirc Pumps are tripped
(2) remain in the RC/L leg of EOI-1, RPYV CONTROL

B. (1) Reactor Recirc Pumps are tripped
© (2) exit the RC/L leg of EOI-1, RPV CONTROL and enter C-5, LEVEL/POWER CONTROL

C. (1) Reactor Recirc Pumps are at minimum speed
(2) remain in the RC/L leg of EOI-1, RPV CONTROL

D. (1) Reactor Recirc Pumps are at minimum speed
(2) exit the RC/L leg of EOI-1, RPV CONTROL and enter C-5, LEVEL/POWER CONTROL

ANSWER: D



Level: RO SRO
Tier # 1
Group # 1
Examination Outline Cross-Reference K/IA# 205006 G2.1.20
Importance Rating 4.6

295006 SCRAM
2.1.20 Ability to interpret and execute procedure steps.

Explanation: D CORRECT: When the RO ATC reports “ATWS Actions are Complete” this means that

BOTH channels of ARI are initiated and Reactor Recirc Pumps are at minimum speed. Given the conditions

in the stem, i.e. it has NOT been determined that the reactor will remain shutdown under all conditions
without boron, RC/L should be exited and C5, Level/Power Control should be entered.

A- Incorrect. First part incorrect —Plausible because step RC/Q-3 directs tripping the Recirc pumps under
these conditions, however “ATWS Actions are Complete” in AOI-100-1, Reactor Scram, ONLY means
that Recirc Pumps have been run back to minimum speed. Second part is incorrect, plausible if the
candidate does not recognize that plant conditions meet override RC/L-3 in EOI-1, RPV CONTROL,
directing the operator to exit the RC/L leg of EOI-1, RPV CONTROL and enter C-5, LEVEL/POWER
CONTROL.

B- Incorrect. First part incorrect —Plausible because step RC/Q-3 directs tripping the Recirc pumps under
these conditions, however “ATWS Actions are Complete” in AOI-100-1, Reactor Scram, ONLY means
that Recirc Pumps have been run back to minimum speed. Second part is correct.

C- Incorrect. First part correct. Second part is incorrect, plausible if the candidate does not recognize that
plant conditions meet override RC/L-3 in EOI-1, RPV CONTROL, directing the operator to exit the
RC/L leg of EOI-1, RPV CONTROL and enter C-5, LEVEL/POWER CONTROL.

Technical Reference(s): 1-EOI-1, RPV CONTROL, 1- AOI-100-1, Reactor Scram, ODM 4.20

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: 55.43 (5), assessment of facility conditions and selection of appropriate
procedures during normal, abnormal, and emergency situations.




BFN Reactor Scram 1-AQ01-100-1
Unit 1 Rev. 0015
Page 6 of 76

4.2 Subsequent Actions

NOTES

1) The steps in this section are written in general order of importance for most anticipated
events; however, they are not reguired to be performed in order, but as required to
maintain stable conditions. Once a step is entered, all associated substeps are
reguired o 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:

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

¢« 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.

« Either RPS A or B Backup Scram channel 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

conditions:
1. Placing REACTOR WATER LEVEL CONTROL PDS, 1-LIC-48-5 on Panel 1-9-5
in MANUAL.

2. Reactor level (narrow range) exceeding level setpoint.
3. Five minutes expire from the lime the Seram Response logic was activated.

4. Depressin'g SCRAM RESPONSE INHIBIT/RESET Switch, 1-HS8-46-5, on
Panel 1-8-5.

M ANNOUNCE Reactor SCRAM over PA system. 0
[2] IF all control rods CAN NOT be verified fully inseried, THEN
PERFQORM the following (ctherwise N/A):
‘ [2.1] INITIATE ARI by arming and depressing BOTH of the following:
» ARI MANUAL INITIATE, 1-HS-68-119A O
* ARI MANUAL INITIATE, 1-HS-68-119B O

‘ 2.2 VERIFY the Reactor Recirc Pumps (if running)
at minimum speed at Panel 1-9-4. O

~ [2.31 REPORT “ATWS Actions Complete” and power level. O




BFN Operations Strategies for Successful Transient BFN-ODM-4.20
Directive Manual Mitigation Rev. 0001
Page 13 of 15

4.7.3 RPV Control {EOI-1) (continued)
C. Power Leg of flowchart

If the determination is made that the reactor is subcritical by the use of nuclear
instrumentation, then the subsequent actions of ACI-100-1 should be directed. If
control rods remain withdrawn from the core and EO! appendices have been directed
that will insert the control rods prior to the determination of subcriticality, then the
appendices should continue to be used until all control rods are fully inserted into the
core.

D. ATWS Actions

“3’( is the expectation that IF all control rods CANNOT be verified fully inserted, the
OATC should actuate both channeis of AR, run both Recirc pumps to minimum
speed and report *“ATWS actions are complete and Reactor Power is ¥, as per
AOI-100-1 Hard Card.

‘ During an ATWS, the US should not exit RC/L and enter C-5, LEVEL/POWER
CONTROL, until CATC ATWS actions per the AOI-100-1 Hard Card have been
completed and Reactor Power has been reported to the US.

When EOI-1, Step RC/Q-8 is reached, IF core oscillations are observed, THEN
INITIATE SLC.

When EOI-1, Step RC/Q-10 is reached, IF reactor power is greater than APRM
downscale, THEN INITIATE SLC.
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Figure 2: Screening for 8RO-only linked to 10 CFR 55.43(b){5)
{Assessment and selection of procedures)
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QUESTION 78

Given the following conditions for Unit 2:

Reactor has scrammed due to a rapid loss of control air header pressure.
Multiple rods remain out

Suppression pool temperature is 115° F

Control Air header pressure is 25 PSIG and lowering

RPV water level was lowered to (-) 55 inches

Which ONE of the following completes the statements below?
MSIV statusis _ (1) .

In order to re-establish the condenser as a heat sink, the MSIV should be re-opened using

2) .
NOTE: 2-A0I-32-2, Loss of Control Air
2-EOI APPENDIX 8B, Reopening MSIVs/Bypass Valve Operation
A. (1) all MSIVs CLOSED
(2) 2-A0I1-32-2 ONLY

B. (1) all MSIVs CLOSED
(2) 2-EOI-APPENDIX 8B and 2-A0OI-32-2

C. (1) inboard MSIVs OPEN, outboard MSIVs CLOSED
(2) 2-A0I-32-2 ONLY

D. (1) inboard MSIVs OPEN, outboard MSIVs CLOSED
(2) 2-EOI-APPENDIX 8B and 2-A0I-32-2

ANSWER: D



Level: RO SRO
Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295019 AA2.02
Importance Rating 3.7

295019 Partial or Complete Loss of Instrument AA2.02 Ability to determine and/or interpret the following
as they apply to PARTIAL OR COMPLETE LOSS OF INSTRUMENT AIR: Status of safety-related
instrument air system loads (see AK2.1 - AK2.19)

Explanation: D CORRECT: First Part- CORRECT: On a rapid loss of control air, the outboard MSIV’s
close at 45 psig. . Second Part-CORRECT: In order to open MSIV’s, 2-EOI-1 directs the use of 2-EOI
APPENDIX 8B. However, this appendix does not contain info to align DW control air to the outboard
MISV’s. 2-A0I-32-2 directs aligning drywell control air to open the Outboard MSIV’s. Given the plant
conditions in the stem, reopening the MSIVs is appropriate. The candidate must interpret the listed
conditions and recognize that the normal air supply to the MSIVs has been lost and that DW air must be
aligned to accomplish the goal of the applicable EOI. Thus, a detailed knowledge of procedures needed to
open the MSIVs under these conditions is needed.

A- Incorrect: Part (1) Incorrect-It is plausible that all MSIV’s would be closed on either a misconception of
isolation on level or a loss of control air.. (2) Incorrect-See A.

B- Incorrect: Part (1) Incorrect-See C. (2) CORRECT-See B.
C- Incorrect: Part (1) Correct see A. Part (2) Incorrect-Although, 2-A0I1-32-2 directs aligning drywell

control air to open the Outboard MSIV’s, 2-EOI-1 directs the use of Appendix B to open the MSIV’s
when re-establishing the Main Condenser as a heat sink.

Technical Reference(s): 2-EOI-1;2-EOI APPENDIX 8B; 2-A0I-32-2

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL 171.054 Obj. B.8

Question Source: Bank:
Modified Bank:
New: X
Question History: Previous NRC:
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.43 (5), assessment of facility conditions and selection of appropriate

procedures during normal, abnormal, and emergency situations




Figure 2: Screening for SRO-only linked to 10 CFR 55.43(b}{5)
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BFN Loss of Control Air 2-A01-32-2
Unit 2 Rev. 0032
Page 8 of 25

42 Subsequent Actions {continued)
Fa21 ESTABLISH lube oll temnperature between 80°F
and 100°F using the following TCV BYPASS
VALVE(S)
¢  For ARFP use 2-24-626A or 3-24-627A
« For B RFP use 2-24-626B or 3-24-6278
»+  For C RFP use 2-24-626C or 3-24-627C

) CLOSE ERC fluid cooler TCV isolation valves 2-24-592
or 2-24-553, THEN

ESTABLISH fluid temperalure between 85°F and 125°F
on T-47-59 using TCV BYPASS VALVE 2-24-590 or
2-24-591.

[81  VERIFY drywell controt air system is being supplied by either
the Nitrogen System or CAD system.

NOTE
DRYWELL control air can be valved into control air lines for cutboard MSIV's.

- [8]  IF Unit Supervisor determines outboard MSIV's need to be
opened in order o establish the main condenser as a heat
sink, THEN

PERFCRM Atfachment 2. (Otherwise N/A)




BFN Reopening MSiVs/Bypass Valve 2-EC! Appendix-8B
Unit 2 Operation Rev. 00086
Page 3 of 8

1.0 INSTRUCTIONS

LOCATION:

Unit 2 Confrol Room

ATTACHMENTS None

[

[2

4]

IF pressure control with bypass valves is desired and MSIVS

are open, THEN

PROCEED to step 1.0[13].

VERIFY ALL MSIV controt switches in CLOSE position.

RESET PCIS logic (Panel 2-9-4).

DEPRESS the following pushbuttons {o tiip RFPTs {(Panel

2-9-6):
«  2-HS-3-125A, RFPT 2A TRIP
«  2-HS-3-151A, RFPT 2B TRIP
«  2.HS-3-176A, RFPT 2C TRIP.




BFN
Unit 2

Reopening MSIVs/Bypass Valve
Operation

2-EO1 Appendix-88
Rev. 0006
Page4 of 8

1.0 INSTRUCTIONS [continued)

(5]

VERIFY CLOSED the following drain valves (Panel 2-9-3)

NOTE

To prevent auto opening of 2-FCV-1-58, handswiich 2-HS-1-58A must be held in the
CLOSE position until main turbine speed decreases 1o betow 1700 RPM.

[6]

L

£ 3

2-FCV-1-58, UPSTREAM MSL DRAIN TO CONDENSER

2-FCV-1-53, DOWNSTREAM MSL DRAIN TO

CONDENSER.

VERIFY CLOSED the following drain valves (Panel 2-9-7)

»

£

2-FCV-6-100, STOP VALVE 1 BEFORE SEAT DR WLV

2-FCV-6-101, STOP VALVE 2 BEFORE SEAT DR WLV

2-FCV-6-102, STOP VALVE 3 BEFORE SEAT DR VLY

2-FCV-6-103, STOP VALVE 4 BEFORE SEAT DR WLV

VERIFY CLOSED the following drain valves (Panel 2-9-6).

*

&

2-FCY-6-122, RFPT 2A HP STOP VLV ABOVE SEAT DR

2-FCV-6-127, RFPT 2B HP STOP VLV ABOVE SEAT DR

2-FCV-5-132, RFPT 2C HP STOP VLV ABOVE SEAT DR

OPEN the following outboard MSIVs {Panel 2-3-3):

-

L 2

2-FCY-1-15, MSIV LINE A OUTBOARD
2-FCV-1-27, MSIV LINE B QUTBOARD

2-FCV-1-38, MiSIV LINE C OUTBOARD

2-FCV-1-52, MSIV LINE D OUTBOARD.

o o0 o d

o 0 o0 0




QUESTION?79

Unit 1 was at 100% power when one Safety Relief Valve failed open and was unable to be closed. The
Reactor Mode Switch was placed in SHUTDOWN.

The following conditions exist:

* Reactor power 8% and lowering

 Reactor pressure 900 psig and stable

* Suppression pool temperature 182 °F and rising
* Suppression pool level 16.0 ft and slowly rising

Which ONE of the following completes the statement below?
The Unit Supervisor should direct .
REFERENCE PROVIDED

A. lowering reactor pressure within the limits of the cool down rate, in accordance with 1-EOI-1, RPV
Control

B. lowering reactor pressure irrespective of cool down rate as required, in accordance with 1-EQI-1,
RPV Control

C. lowering reactor pressure by anticipating Emergency Depressurization in accordance with
1-EOI-1, RPV Control

D. immediate Emergency Depressurization of the reactor in accordance with 1-C-2, Emergency RPV
Depressurization

Answer: B



Examination Outline Cross-Reference

Level: RO SRO
Tier # 1
Group # 1
KIA#

295025 EA2.03

Importance Rating

4.1

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

Suppression pool temperature

Explanation: Answer B— CORRECT: lowering reactor pressure irrespective of cooldown rate is

correct for given conditions

A — incorrect — plausible. In that lowering reactor pressure is correct but the requirement is OK to

exceed cooldown rate limits

C—incorrect — plausible ED is likely but cannot anticipate ED in an ATWS

D — incorrect — plausible with margin to HCL and RPV pressure at 900 psig ED is not correct for

current conditions.

Technical Reference(s): 2-EOI-1and 2-EOI-2 Flowchart

Proposed references to be provided to applicants during examination: Heat Capacity Temperature Limit

Curve 3

Learning Objective (As available): OPL171.202 V.B.15

Question Source: Bank: X

Modified Bank:

New:
Question History: Previous NRC: Perry NRC 2009 #3 SRO
Question Cognitive Level: Memory or Fundamental Knowledge:

Comprehension or Analysis : X

10 CFR Part 55 Content: 55.43 b(5), assessment of facility conditions and selection of appropriate
procedures during normal, abnormal, and emergency situations.
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Figure 2: Screening for SRO-only linked to 10 CFR 55.43(b}{5)
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QUESTION 79 1108 audit  high miss 42.9% got it right

Which ONE of the following completes the statements below in accordance with 2-EOI-2,
“Primary Containment Control and 2-EOI-1, RPV Control?”

The SRO __(1)___direct exceeding the Tech Spec cooldown limit in order to maintain within the
SAFE region of the Heat Capacity Temperature Limit (HCTL).

If the plant enters the UNSAFE region of the Heat Capacity Temperature Limit (HCTL), then the
SRO at this time __(2)___ allowed to reduce pressure AND return to the SAFE region to avoid an
unnecessary Emergency Depressurization.

A. (1) may
(2) is

B. . (1) may
(2) isNOT

C. (1) may NOT
(2) is

D. (1) may NOT

(2) isNOT
ANSWER: D
A INCORRECT: Part 1 correct — See explanation B. Part 2 incorrect —

See Explanation C

B CORRECT: Part 1 correct — Reactor Pressure may be reduced as
required to maintain within the safe area of HCTL, even in an ATWS.
Part 2 correct — Pressure reduction is allowed to prevent from entering
the UNSAFE region, but once there the plant is not allowed to restore to
the SAFE region except by Emergency Depressurization.

C INCORRECT: Part 1 incorrect — Plausible in that the SRO may
believe with an ATWS in progress a cooldown may not exceed TS
limits or may not be initiated. Part 2 incorrect —Plausible in that
some conditions requiring Emergency Depressurization 1AW EOls
allow for the parameter to be restored and maintained.

D INCORRECT: Part 1 incorrect — See explanation C. Part 2 correct —
See Explanation B.




QUESTION 80
Given the following Unit 1 conditions:

e A Loss of off-site power has occurred

e  OATC reports 26 control rods are at position 02 and the remaining rods are at position 00
e Reactor Power is unknown

e RPV pressure is being maintained between 800 to 1000 psig

e RPV level is (-) 20 inches and steady

e Suppression Pool temperature is 102° F and steady

Which ONE of the following completes both statements below?
In accordance with Emergency Operating Instructions, the RPV Level Band is _ (1) inches.

Standby Liquid Control (SLC) _ (2) _required to be initiated in accordance with 1-EOI-1.

A. (D) 51to(-) 180
(2) is '

B. (1)(+)51to(-) 180
(2) is NOT

C. (1)(-) 50 to (-) 180
(2) is

D. (1) (-) 50 to (-) 180
(2) isNOT

ANSWER: D



Level: RO SRO
Tier # 1
Group # 1
Examination Outline Cross-Reference KIA# 295037 EA2.05
Importance Rating 4.3

Knowledge of the interrelations between SCRAM CONDITION PRESENT AND REACTOR POWER
ABOVE APRM DOWNSCALE OR UNKNOWN and the following: Control rod position

Explanation: D CORRECT: No RPS power is available which eliminates the use of APRMs for power
level determination. Rod Position indication is available; as it is powered from D/G backed Unit Preferred
or Batteries, and based on the conditions stated in the stem, sufficient power is available to use the RPIS
function. Subcritical under all conditions is sufficient to determine the power and level control functions of
the EOIs. First part: The reactor is NOT subcritical under all conditions. Therefore RPV water level is
lowered in step C5-10 to (-)50 inches. A water level band of (-)50 to (-) 180 inches would be correct. SLC
would NOT be required because Suppression Pool Temperature is 102° F and steady.

A-Incorrect. First Part: Incorrect. Plausible because this is the normal control band for RPV water level in a
subcritical reactor. Second Part: Incorrect. Plausible because thus is still in the RC/Q leg of EOI-1.
However suppression Pool temperature is less than 110° F and steady.

B- Incorrect. First Part: Incorrect. Plausible because this is the normal control band for RPV water level in a
subcritical reactor. Second Part: Correct.

C- Incorrect. First Part: Correct. Second part: Incorrect. Plausible because thus is still in the RC/Q leg of
EOI-1. However suppression Pool temperature is less than 110° F and steady.

Technical Reference(s): 1-EOI-1, 1-EOI-C5

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: BFN 0610 (2006) #80
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Analysis : X
10 CFR Part 55 Content: 55.43 (5) Assessment of facility conditions and selection of appropriate

procedures during normal, abnormal, and emergency situations.




BFN EOI-1, RPV CONTROL BASES ECIPM SECTION 0-V-C
Unit0 Rev. 0002
Page 21 of 125

1.0 EOI-1, RPV CONTROL BASES (continued)

DISCUSSION: RC/P-3

‘ Positive confirmation that the reactor will remain subcritical under all conditions is
best obtained by determining that no control rod is withdrawn beyond the Maximum
Subcritical Banked Withdrawal Position (MSBWP, **A.70**). The MSBWP is the
greatest banked rod position at which the reactor will remain shutdown under all
conditions. Refer to EOIPM Section 0-11-ZB for discussion of the MSBWP.

1.0 EOI-1, RPV CONTROL BASES (continued)

DISCUSSION: RC/P-3(cont’d}

”Other criteria may also be employed to determine that the reactor is shutdown.
Possibilities are listed in Note 1. Note 1 identifies the bounding controi rod positions
that ensure the reactor will remain subcritical without boron under all conditions
when Reactor Engineering is not available to support this determination. This
instruction requires a positive determination, not only that the reactor js subcritical,
but that it will remain subcritical, without reliance upon boron, under worst-case cold
shutdown conditions. The phrase “without boron” does not imply that the condition
cannot be met if boron has been injected, but that credit cannot be taken for the
negative reactivity contributed by the boron. Control rod insertion alone must provide
the necessary shutdown margin.

NOTE
‘ @ The reactor will remain subcritical without boron
under all conditions when:
»  Any 19 control rods are at position 02 with
all other control rods fully inserted

OR

+ Al confrol rods except one are inserted to or
beyond position 80

OR
« Delermined by Reactor Engineering

@ TSC stalf may recommend an altemnate curve for
Station Blackout per 0-AQL57-1A
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Figure 2: Screening for SRO-only linked to 10 CFR 55.43{b}{5)
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0610 SRO Final Examination
80. SRO 295037EA2.05 002
Given the following Unit 1 conditions:

A Loss of off-site power has occurred.

OATC reports 26 control rods are at position 02 and the remaining rods are at
position 00.

APRM indications are NOT availabie.

RPV pressure is being maintained between 800 to 1000 psig.

RPV level is (-)20 inches and steady.

Suppression Pool temperature is 102 oF and steady.

Which ONE of the following describes the appropriate actions to be performed in
accordance with Emergency Operating Instructions?

Av Level band is (+)2 to (+)51 inches.
SLC should NOT be initiated.
RPV cooldown is permitted.

B. Level band is (-)50 to (-)100 inches.
SLC should be initiated.
RPV cooldown is NOT permitted.

C. Level band is (+)2 to (+)51 inches.
SL.C should be initiated.
RPV cooldown is NOT permitted.

D. Level band is (-)50 o (-)100 inches.
SLC should NOT be initiated.
RPV cooldown is permitted.



QUESTION 81
The following conditions exist for Unit 1:

e Mode3

e Reactor Pressure 75 psig

e Core Spray Loop 2 is INOPERABLE

e RHR Loop 2 is operating in Shutdown Cooling

Which ONE of the following subsystems, if inoperable, would require an Hourly Fire Watch?

[REFERENCE PROVIDED]

A. Preaction System for HPCI, 1-26-37
B. Fire Detection for RCIC on Panel 1-LPNL-25-545
C. Fire Detection for RHR on Panel 1-LPNL-25-545

D. Unit 1 Auxiliary Instrument Room CO2 System

ANSWER: D



Examination Outline Cross-Reference

Level: RO SRO
Tier # 1
Group # 1
KIA#

600000 AA2.15

Importance Rating

3.5

Ability to determine and interpret the following as they apply to PLANT FIRE ON SITE: Requirements for

establishing a fire watch

Explanation: D CORRECT: Unit I Aux Instrument Room is required to be Operable and with the CO2
system inoperable it is required to establish an hourly fire watch.

A-Incorrect. Plausible in that this would be correct if HPCI was OPERABLE.

B- Incorrect. Plausible in that this would be correct if RCIC was OPERABLE.

C- Incorrect. Plausible because this would require a continuous Fire Watch.

Technical Reference(s): Fire Protection Report Volume 1

Proposed references to be provided to applicants during examination: Fire Protection Report Volume 1

Learning Objective (As available):

Question Source: Bank:

Modified Bank: X

New:
Question History: Previous NRC: Perry 2009 SRO #4
Question Cognitive Level: Memory or Fundamental Knowledge:

Comprehension or Analysis: X

10 CFR Part 55 Content: 55.43 (1) Conditions and limitations in the facility license.
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monEhRiv.

b. If reguirsmsnt 3.3.1X1.A.Z2.a3
camnot & met, a patrolling fire
watch will be sstablished
{unless noted ctherwisse in
Table 9.3.11.A}) to snsure that
=ach protscted fire zome or
area with incperabls detectors
is checksd at intsrvals no
greater thsn once sach hour.

WBOTE: B deley of fifteen {18}

wimutes for ths start of rounds is

acoaptabls dur

o

g shift turmowar,
facilitate proper turnover with minimal

plant impect.
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%.3.11.C 5PRAY AWD/OR SPRINNKLER %.4.11.C SPRAY AND/OR SPRINKLER
SYSTEMS SYSTEMS
1. Ths spray and sprinklsr systems in 1. Eack of the reguired spray znd zystems
Teble 2.3.11.8 shall be (FERABLE in Teblie 9.3.11.B zhell be
whenever eguipmen rotacted by the demonstrated DPERABLE:

03

pray sndfor spx;nkiex gystems is
egquired to be CPERABLE. Sprinkler
and/or spray systems arse considered
incpeveble if their water supply is
anavailablise.

]

3]

ith ons or more of the abovs

reguired spray sndfor sprinkler

yetems inoperable, within one hour
staplish a continusus fire watch fox
cge areas specifically identifisd in
ke B.3.11.8; for other arsas listed
in Table #.3.11.B, establish a roving
hourly Zirs watch patrol.

&. For sprimnkler and

(=3 p af‘sgstame
the aaagrlated sp =
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e
g.‘
ot

shsll be SFERAELL.

L. If reguirvemsnt $.3.11.0.2.:

be met, a roving hourly fire wat
patrol will be establii i
roted otherwizs in Thbz
to engurs that sach protectsd ares
with inopesrable sprinkler/spray
nozeles is checked at intervals no
grexter thsn once sach hour.

mrr

ROTR: & delsay of fiftesn
(Z8) minutes For the start
i rounds is accsptable
during shift turnowver, to
faciiitate proper Lurnover
with m vlant impact.

&. Inbentionally left blank.
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<. AL isast omos per I8 months:
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the system, werifying that ths
automatic valves in the flow
path actuste te theilr correct
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=nd sprinkisr nozzle is
unohatructed.




NRC EXAM - 2009

QUESTION SRO 4

Which one of the following conditions requires an Hourly Fire Watch Patrol?

Reference Provided: PAP-1910 Fire Protection Program Body & Attachment #3

Al RCIC Pump Room Wet-Pipe Sprinkler will not deliver water.

B. Heat Detection for Reactor Recirculation Pump B is out of service.

C. Unit 1 Division 1 Cable Spreading Pre-Action Spray System will not deliver water.
D. General area smoke detectors in Confainment are fimctional but the detection system

will not transmit an alarm to SAS.



Clarification Guidance for SRO-only Questions
Rev 1 (03/11/2010)

. Some examples of additional knowledge and abilities as they pertain to an
SRO license and the 10 CFR 55.43(b) topics [ES-401, Section D.1.c]:

A. Conditions and limitations in the facility license. [10 CFR 55.43(b)}(1)]

Some examples of SRO exam items for this topic include:

C

Reporting requirements when the maximum licensed thermal power
output is exceeded.

Administration of fire protection program requirements such as
compensatory actions associated with inoperable sprinkler systems, fire
doors, etc.

The required actions for not meeting administrative controls listed in
Technical Specification (TS) Section 5 or 6, depending on the facility
{e.g., shift staffing requirements).

National Pollutant Discharge Elimination System (NPDES) requirements,
if applicable.

Processes for TS and FSAR changes.

Note: The analysis and selection of required actions for TS Sections 3 and
4 may be more appropriately listed in the following 10 CFR 55.43 fopic.



QUESTION 82
The following conditions exist for Unit 3 after the Reactor scrammed due to a LOCA:

e Reactor water level is (-) 165 inches and lowering

¢ RHR pump 3A is lined up and injecting to the RPV as the only available injection source
e (-AOI-57-1E, Grid Instability, has been entered

¢ RHR pump 3A amps are in the Red band

Which ONE of the following completes both statements below?
RHR pump 3A __ (1) remain running.

" The HIGHEST given water level at which Emergency Depressurization is required

is __ (2) inches.

A. (1) can
(2) (-) 180

B. (1)can
(2) (=) 195

C. (1) CANNOT
(2)(-) 180

D. (1) CANNOT
(2) (-) 195

ANSWER: A



Level: RO SRO
Tier # 1
Group # 1
Examination Outline Cross-Reference K/A# 700000 G2.4.9
Importance Rating 42

700000 Generator Voltage and Electric Grid Disturbances 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: A CORRECT: Part 1: CORRECT- RHR pump 3A can remain running as it is required to
maintain adequate core cooling. Part 2: CORRECT- Emergency Depressurization would be required prior to
(-)180 inches IAW 3-C-1, Alternate Level Control.

B- Incorrect: Part 1: CORRECT- See A. Part 2: Incorrect- This is plausible as Emergency Depressurization
is required at (-) 195 inches IAW 3-C-1, Alternate Level Control, while in steam cooling.

C- Incorrect: Part 1: Incorrect- This is plausible as pumps not required for adequate core cooling that are
operating in the red band should be secured IAW 0-AOI-57-1E, Grid Instability. Part 2: CORRECT- See A.

D- Incorrect: Part 1: Incorrect- See C. Part 2: Incorrect-See B. In addition if RHR pump A was secured that
would place the plant in steam cooling in which (-) 195 inches would be the correct answer.

Technical Reference(s): 3-C-1, Alternate Level Control; 0-AOI-57-1E, Grid Instability

Proposed references to be provided to applicants during examination: None

Learning Objective (As available): OPL171.205 Rev 10 ILT Obj. 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: 55.43 (5) Assessment of facility conditions and selection of appropriate

procedures during normal, abnormal, and emergency situations.




0-AQI-57-1E Rev 11

BFN Grid Instability 0-AGI-5TAE
Unit 0 Rev. 0311
Papge 10 of 18

43 Subsequent Action [continued)

[74]

IF system fiowrates are high due o abnormal grid
conditions, THEN

ADJIUST fow per approprizie OF fwithin allowed limits}
to lowier flowrate as desired. g

IF system pump amps are high due to abnomal grid
conditions, THEN

ADMIST fiow per appropriahe O fo lower pump
amperage rates to Alowed Bmits (ensure less than r=d
band on control room aremeters) per the appropriate Gl a

HOTE

Pumps that are operating in the conirol rocm ammeter red band shewld be secured unless
required to assure adeqguate core cocding 35 discied by the EQ's,

78]

r.7

IF system pump fowrates and/or amps cannot be
restored within noemal bands, THENW

EVALUATE the need to zesure the afecied
pUMmpBysStEm. a

{F Dissel Generaiors are supplyng the € kY Shutdown
Boarde, THEN

PERFORM applicable sections of B-801-57-14 in
paraiel with this instruction.
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Figure 2: Screening for SRO-only linked to 10 CFR 55.43{b}{5)

{Assessment and selection of procedures)

Can the question be answered solely by knowing

“systems knowledge”, i.e., how the system works, | Yes
flowpath, logic, component jocation?

RO guestion

QNOZ
k4

Can the guestion be answered solely by knowing
immediate operator actions? Yes

h:d

RO guestion

\No )
2

Can the guestion be answered solely by knowing

entry conditions for AOPs or plant parameters Yes
that require direct entry to major EOPs?

RO qguestion

Go_

h 4

Can the question be answered solely by knowing

the purpose, overall sequence of events, or Yes
overall mitigative strategy of a procedure?

k4

RO question

Go_

A 4

Does the question require ons or more of the following?

@ Assessing plant conditions {normal, abnormal, or
emergency) and then selecling a procedure or section of a
procedure to mitigate, recover, or with which to procesd

o Knowledge of when to implement attachments and
appendices, including how to coordinate these items with
procedure sleps

»  Knowledge of diagnostic steps and decision points in the
EOPs that nvolve transitions fo event specific sub-
procedures of emergency contingency procedures

»  Knowledge of administrative procedures that specify
hierarchy, implementation, and/or coordination of ptant
normal, abnormal, and emergency procedures

Yes

(

SRG-only
question

No
A

Question might not be linked to
10 CFR 55.43{b}{5) for SRO-only




QUESTION 83

During a Unit 2 startup, the following conditions exist:

e REACTOR MODE SWITCH in STARTUP/STANDBY
e Reactor pressure is 855 psig

e Control rod 22-11 is at position 00, its nitrogen accumulator has a cracked weld and is isolated for
repair.

The operating Control Rod Drive (CRD) pump trips and the following conditions are noted:

e CRD Charging Water Header Pressure 900 psig
e CRD ACCUM PRESS LOW/LEVEL HIGH (2-9-5A Window 29) annunciator is received for the
following rods:

Rod Position Accumulator Pressure
18-27 00 900 psig
38-23 48 900 psig

Which ONE of the following are the correct actions to take in accordance with Technical Specification
3.1.5, Control Rod Scram Accumulators?

A. Declare BOTH control rods inoperable immediately AND immediately place the REACTOR MODE
SWITCH in SHUTDOWN.

B. Fully insert control rod 38-23 and declare BOTH control rods inoperable within 1 hour. If the first
action is NOT met, immediately place the REACTOR MODE SWITCH in SHUTDOWN.

C. Declare ONLY control rod 38-23 inoperable within 1 hour. If any other accumulator becomes
inoperable, immediately place the REACTOR MODE SWITCH in SHUTDOWN.

D. Declare control rod 38-23 slow within 1 hour AND if charging header pressure CANNOT be restored
to at least 940 psig within 20 minutes, place the REACTOR MODE SWITCH in SHUTDOWN.

ANSWER: B



Level: RO SRO
Tier # 1
Group # 2
Examination Outline Cross-Reference K/A# 295022 AA2.01
Importance Rating 3.6

Ability to determine and/or interpret the following as they apply to LOSS OF CRD PUMPS : Accumulator
pressure

Explanation: B CORRECT: For the given condition this is action C, and if C.1 cannot be completed within
one hour, then action D requires the mode switch in shutdown.

A-Incorrect. Plausible in that both Control Rods are inoperable but there is no immediate requirement to
declare inoperable. In addition the requirement to place the mode switch in shutdown is not immediate
unless certain conditions are NOT met within one hour.

C- Incorrect. Plausible in that this is part of Condition B and part of Condition C and part of Condition D.

D- Incorrect. Plausible in that this is the correct answer for Condition B with Reactor Pressure greater than
900 psig.

Technical Reference(s): Unit 2 Tech Spec 3.1.5

Proposed references to be provided to applicants during examination: Unit 2 Tech Spec 3.1.5

Learning Objective (As available):

Question Source: Bank: X
Modified Bank:
New:
Question History: Previous NRC: Perry 2004 #84
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.41 (2) Facility operating limitations in the technical specifications and

their bases.




Control Rod Scram Accumulators

3.1.5
3.1 REACTIVITY CONTROL SYSTEMS
3.1.5 Conirol Rod Scram Accumulators
LCO 3.1.58 Each control rod scram accumulator shall be OPERABLE.
APPLICABILITY: MODES 1and 2.
ACTIONS
NOTE
Separate Condition entry is allowed for each control rod scram accumulator.,
CONDITION REQUIRED ACTION COMPLETION
TIME
A. One control rod scram A NOTE
accumidator inoperable Only applicable if the
with reactor steam dome associated control rod
pressure > 900 psig. scram time was within the
limits of Table 3.1.4-1
during the last scram time
Surveillance.
Deciare the associated & hours
control rod scram time
3‘510\/‘\’."
OR
A2 Declare the associated 8 hours
control rod inoperable.

{continued)



ACTIONS (continued)

Control Rod Scram Accumuiators

3.1.5

CONDITICON

REQUIRED ACTION

COMPLETION
TIME

B. Two or more control rod
scram accumuliators
inoperable with reactor
steam dome pressure
> 900 psig.

B.1 Restore charging water
header pressure to =z 940
psig.

AND

B.2.1 NOTE

Only applicable if the
associated contfrof rod
scram time was within the
limits of Table 3.1.4-1
during the last scram time
Surveillance.

Declare the associated
confrol rod seram time
“slow."

OR

B.2.2 Deciare the associated
control rod inoperable.

20 minutes from
discovery of
Condition B
concurrent with
charging water
header pressure
< 940 psig

1 hour

1 hour

{continued)



Control Rod Scram Accumuiators

e 4

3.1.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
C. Cne or more control rod C.1 Verify all control rods Immediately upon
- scram accumulators associated with discovery of
inoperable with reactor inoperable accumutators | charging water
steam dome pressure are fully inserted. header pressure
< 900 psig. < 840 psig
AND
C.2  Declare the associated 1 hour
control rod incperable.
D. Required Action and D e NOTE- -
associated Completion Not applicable if all
Time of Required Action inoperable control rod
B.1or C.1 not met. scram accumulators are
associated with fully
inserted control rods.
Place the reactor mode Immediately

switch in the shutdown
position.




Clarification Guidance for SRO-only Questions
Rev 1 {03/11/2010)

Figure 1: Screening for SRO-only linked to 10 CFR 55.43(b){2)

{Tech Specs)

Can guestion be answered sofefy by knowing < 1 Yes I

A 4

howr TS/TRM Action?

RO question

A
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RO question
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TS Safetly Limils?
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k 4

RO question

Does the question involve one or more of the following for TS,

TRM, or ODCM?

« Application of Required Actions {Section 3) and Survsiilance
Requirements (Section 4) in accordance with rules of
application requirements (Section 1)}

« Application of generic LCO requirements (LCO 3.0.1 thru
307and SR40.1thrud4.04)

G) Knowledge of TS bases that is required {o analyze TS
required actions and terminology

Yes .| SRO-only

(No |

h 4

Question might not be linked to
10 CFR 55.43(b)}2) for SRO-only

7| question




Perry 2004 #84

SENIOR REACTOR OPERATCR Page 7

QUESTION 084
Buring a plant stariup, the following conditions exist:

- REACTOR MODE SWITCH in STARTUP/STANDBY

- Reactor pressure is 855 psig.

- Control red 22-11 is at position 00, its nitrogen accumulator has a cracked weld
and is isalated for reparr.

The operating Control Rod Drve (CRD) pump trips, CRD Charging Header Pressure indicates
50 peig, and the CRD HCU LEVEL HUPRESS LO annunciator is received for the following rods:

Rod Position Accumulator Pressure
18-27 {a 1500 psig
38-23 48 1500 psig

Which ONE of the following should you direct the control room operators to do?

a Declare both CRD accumuiators INCPERABLE and have the Supemsmg
Operator place the REACTOR MODE SWITCH 1o SHUTDOWN.

b. Declare confrol rod 38-23 accumulator INOPERABLE; insert and isolate control
rod 38-23 within 1 hour, or place the REACTOR MODE SWITCH to
SHUTDOWN. .

. if charging header pressure CANNOT be restored 1o at least 1600 psig within 20
minutes, place the REACTCOR MODE SWITCH to SHUTDOWN. Both control
rods are still OPERABLE.

d. Declare confral rod 18-27 and 38-23 INOPERABLE. Monitor accumulator status.

i any other accumulator becomes INOPERABLE, immediately place the
REACTOR MODE SWHCH to SHUTDOWN.

ANSWER: B



QUESTION 84

Unit 1 has experienced a LOCA and the following containment parameters exist:

All Control Rods fully inserted

MSIVs are Open

Drywell Pressure is 23.4 psig and rising

Suppression Chamber Pressure is 22 psig and lowering slowly
Hydrogen concentration in the Drywell is 2.9%

Suppression Pool Level is 15 feet

Emergency Depressurization in progress

Reactor Water Level is (-) 170 inches and rising

Which ONE of the following completes the statements below?

The required procedure to vent primary containmentis _ (1) .

Vent under these conditions _ (2) .

(1) I-EOIAPPENDIX-12, Primary Containment Venting
(2) irrespective of offsite radioactive release rates

(1) 1-EOIAPPENDIX-12, Primary Containment Venting
(2) ONLY if offsite radioactive release rates can be maintained below ODCM limits

(1) 1-EOIAPPENDIX-15, RPV Venting for Primary Containment Flooding
(2) irrespective of offsite radioactive release rates

(1) 1-EOIAPPENDIX-15, RPV Venting for Primary Containment Flooding
(2) ONLY if offsite radioactive release rates can be maintained below ODCM limits

ANSWER: B



Level: RO SRO
Tier # 1
Group # 2
Examination Outline Cross-Reference KIA# 205010 G2.4.20
Importance Rating 4.3

295010 High Drywell Pressure
2.4.20 Knowledge of the operational implications of EOP warnings, cautions, and notes.

Explanation: B CORRECT: Part 1- CORRECT: 1-EOI-2, requires PC vented when Hydrogen is detected at
greater than 2.4% IAW 1-EOI APPENDIX-12, Primary Containment Venting. Part 2- CORRECT- Venting
is to be stopped if offsite radioactive release rate reach ODCM limits

A-Incorrect. Part 1: correct Second Part- Incorrect:Plausible because if venting [AW appendix 13 and / or
Appendix 15 Off site release rates limits may be exceeded.

C- Incorrect. Part 1- Incorrect, plausible in that this would be correct if the SRO remained in the Primary
Containment Flood flow path if RPV water level did not recover above minus 180 inches. Part 2-
Incorrect for appendix 15 venting stack release rates would be maintained within table 7 limits and the
off Gas Release rate limits may be exceeded

D-Incorrect. Part 1-Incorrect: See C.Part 2- Correct: See B.

The Current Venting procedures are rarely used in training due to the conditions needed to meet the
requirements to vent.

Technical Reference(s): 1-EOI-2;1-EOI-C-1, 1-EOIAPPENDIX-12; I-EOI APPENDIX-15

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
Question Cognitive Level: Memory or Fundamental Knowledge:
Comprehension or Analysis : X
10 CFR Part 55 Content: 55.41 (5) Assessment of facility conditions and selection of appropriate

procedures during normal, abnormal, and emergency situations.




EOI Appendix-12

PRIMARY CONTAINMENT VENTING

CAUTION
Stack release rates exceeding 1.4 x 107 uCi/s, or 0-SI-4.8.B.1.a.1 release fraction
above 1.0 will result in ODCM release limits being exceeded.

ADJUST 1-FIC-84-19, PATH B VENT FLOW CONT, or 1-FIC-84-20,
PATH A VENT FLOW CONT, as applicable, to maintain ALL of the
following:

Stable flow as indicated on controller,

AND

11-PA-84-21, VENT PRESS TO SGT HIGH, alarm light extinguished,
AND

[0 Release rates as determined below:

iii. IF Venting for ANY other reason than items i or ii above,
THEN MAINTAIN release rates below

0 Stack release rate of 1.4 x 107 uCi/s
AND
[0 0-SI-4.8.B.1.a.1 release fraction of 1.
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WHILE EXECUTING THE FOLLOWING STEPS:
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EOI Appendix-15

RPV VENTING FOR PRIMARY CONTAINMENT FLOODING

CAUTION
Off-Gas Release Rate Limits may be exceeded. _



'

PRIMARY CONTAINMENT FLOODING 13 REGUIRED

{ECHZ, 3PL-1)

Table 7
Max Post LOCA
Stack Release Rales

Time After Core | Poble Gases
Urcovery he} {uCisec)
L /%3 3.12% 105
e5-2 1.85x10°
Z-8 835x 107
§-24 735 % 107
2448 538 x 107
43 -85 3.88% 107
95 — 120 3.10% 107
120 — 240 1.97x 107
247 — 480 280 x 107
485 — 720 453 % 10%

C1-33 l

VENT the RPY. MAINTAIN offsite radicactivity release
rates within Table 7 fimits (APPX 15}

Ci-34

h
H
i
€
3
H
H
§
3

WHEN PO waterivi reaches 80 8

to the PO ONLY as required:

FAINTAIN PC water &l between 80 # and 105 & with the
following inj sources taking suction from sources axternal

. N
NS SOURCE
“" AFFX | press
CNES BA 480 psig
CRD BT 1540 psig
. 166, 100 | aney

LPCE B, 80 330 psig
Tvhee el any ria &L ncin




Question 97 1006 Exam

Unit 3 was operating at 100% Reactor Power, when a coolant leak in the Drywell
caused a Reactor Scram. The following conditions are noted:

ALL Control Rods fully inserted

Drywell Pressure is 23.4 psig and lowering slowly
Suppression Chamber Pressure is 22 psig and lowering slowly
Suppression Pool Level is 15 feet

MSIVs are OPEN

Reactor has been Emergency Depressurized

Reactor Water Level lowered to (-) 180 inches and is now (-) 170 inches and
rising

o ¢ ¢ o o o o

Given these conditions, which ONE of the following completes the statement?

In accordance with the EOls, venting the Primary Containment is required to be
performed using

A. 3-EOI APPENDIX-12, “Primary Containment Venting,” irrespective of radioactive
release rates

B. 3-EOI-APPENDIX-15,"RPV Venting for Primary Containment Flooding,” irrespective
of radioactive release rates

C. 3-EOI APPENDIX-12, “Primary Containment Venting,” ONLY if radioactive release
rates can be maintained below ODCM limits

D. 3-EOI-APPENDIX-15,"RPV Venting for Primary Containment Flooding,” ONLY if
radioactive release rates can be maintained below ODCM limits



Figure 2: Screening for SRO-only linked to 10 CFR 55.43(b){5)

{Assessment and selection of procedures)
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hierarchy, implementation, and/or coordination of plant
normat, abnormal, and emergency procedures




QUESTION 85
Unit 1 was operating at 100% Reactor Power when a Reactor Scram occurred.

Following the Scram a primary system began discharging into Secondary Containment, with
the following alarms and indications:

RX BLDG AREA RADIATION HIGH, (1-9-3A, Window 22)

RX BLDG, TURB BLDG, RF ZONE EXH RADIATION HIGH, (1-9-3A, Window 4)
Elevation 565 East ARM meter indicating off-scale high

Elevation 565 Northeast ARM meter indicating 600 mr/hr and stable

Which ONE of the following completes the statement?

In accordance with 1-EOI-3, Secondary Containment Control, the crew is required to enter
(1) AND a potential isolation source is __(2) .

(1) )
A. 1-EOI-1, RPV Control SDV vents and drains
B. 1-EOI-1, RPV Control RWCU suction and return isolation valves

C. 0-EOI-4, Radioactivity Release Control ~ SDV vents and drains

D. 0-EOI-4, Radioactivity Release Control ~RWCU suction and return isolation valves

Answer: A



Level: RO SRO
Tier # 1
Group # 2
K/IA#

295033EA2.03
Importance Rating 4.2

Ability to determine and/or interpret the following as they apply to HIGH SECONDARY CONTAINMENT
AREA RADIATION LEVELS: Cause of high area radiation

Explanation: A CORRECT: First Part: Correct, EOI-1 is correct to enter. Step SC/R-2 is answered YES,
1050 mr/hr is > MAX SAFE. Second Part: Correct, SDV valves are correct source choice, with rad levels
elevated on both the east / west sides.

B — Incorrect — First Part: Correct, EOI-1 is correct to enter, but with info given on Hi rads on both east /
west, rules out RWCU (69-1, 2 12). They are ONLY applicable to the west side alarm. Step
SC/R-2 is answered YES, 1050 mr/hr is > MAX SAFE. Second Part: Incorrect, The 565
elevation Northeast has no possible isolation sources listed in EOI-3 table 4.

C— Incorrect — First Part: Incorrect, ONLY one MAX SAFE has been exceeded. EOI-4 is entered based on
off-site dose. No indications are given as to indications of exceeding any. Second Part:
Correct, SDV valves are the correct source choice.

D - Incorrect — First Part: Incorrect, Given conditions indicate that there is ONLY one source > MAX
SAFE, EOI-4 is entered based on off-site dose. No indications are given as to indications of
exceeding any. Second Part: Incorrect, RWCU (69-1, 2 12) are NOT a possible leakage
source based on given alarm locations, only on west side (no reference to rad alarms given
in stem).

Technical Reference(s) 1-EOI-1, 1-EOI-3

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 0801 #85
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis: X
10 CFR Part 55 Content: 55.43 (5) Assessment of facility conditions and selection of appropriate

procedures during normal, abnormal, and emergency situations.




BFN Panel 9-3 1-ARP-9-3A
Unit 1 XA-55-3A Rev. 0042
Page 33 of 52
SensorfTrip Point:
RX BLDG AREA
RA%@EON RI-90-4A 10 MR/HR RI-90-24A 10 MR/HR
1-RA90-1D RI-90-8A 10 MR/HR RI-90-25A 100 MR/HR
RI-90-0A 10 MR/HR RI-90-26A 30 MR/HR
55| RI-90-13A 10 MR/HR RI-90-27A 30 MR/HR
Page 1o72) RI-00-14A 10 MR/HR RI-90-28A 60 MR/HR
RI-00-20A 40 MRHR RI-90-29A 110 MR/HR
RI-90-21A 80 MR/HR
RI-00-22A 1500 MR/HR
RI-90-23A 10 MRHR
RI-90-23A 10 MR/HR

SENSOR
LOCATION:

Probable
Cause:

1-RE-090-0004
1-RE-080-0008
1-RE-090-000¢
1-RE-090-0013
1-RE-080-0014
1-RE-080-0020
1-RE-090-0021
1-RE-080-0022
1-RE-080-0023
1-RE-090-0024
1-RE-080-0025
1-RE-080-0026
1-RE-090-0027
1-RE-080-0028
1-RE-090-0028

MG Set Area Rx Bldg. El 839, R-5 S-Line

Main Control Room, Rx Bldg. El 617, R-7 P-Line
Ciean-up System, Rx Bldg. E{ 621", R-6 T-Line
North Clean-up Sys, Rx Bidg. El 583", R-6 P-Line
South Clean-up Sys, Rx Bldg. El 583", R-6 S-Line
CRD-HCU West, Rx Bidg. E! 85", R-2 R-Line
CRD-HCU East, Rx Bldg. E! £65', R-6 R-Line
Tip Room, Rx Bidg. El 565", R-5 P-Line

Tip Drive, Rx Bidg. El 565', R-5 P-Line

HPCI Room, RX Bldg. El 519, R-1 U-Line

RHR West, Rx Bldg. Ei 519', R-2 U-Line

Core Spray-RCIC, Rx Bldg. Ef 519", R-3 U-Line
Core Spray, Rx Bldg. El 518, R-6 U-Line

RHR East, Rx Bidg. El 519", R-6 U-Line
Suppression Pool, Rx Bldg. Ei 519", R-5 U-Line

A. Radiation levels have risen above alarm point.
B. Dry Cask Storage activities in progress (activities could affect rad levels sensed
by 1-RE-080-0004, 1-RE-090-0008, 1-RE-080-0014, 1-RE-090-0021}.

NOTE

Due fo location of the Rad Monitor in relation to the test line in the HPCI quad, the HPC! Room rad
alarm may be received when the HPCI flow test is in progress.

C. HPCI Flow Rate Surveillance in progress.

Continued on Next Page




Table 4
Secondary Cntmt Area Radiation

Applicable Max Max Potential
Area Radiation Nomal Safe isolation
indicators Value mRihr | Value mRAr Sources
RHR sys | pumps 90-25A Alarmed 1000 FCV-74-47_ 48
RHR sys I pumps 90-28A Alarmed 1000 FCV-74-47 48
HPCI room q0-24A Alarmed 1000 FCV-73-2, 3, 44, 81
C5 sys 1 pumps 90-26A Alarmed 1000 FCv-71-2, 3, 39
RCIC room
CSsys I pumps 0-27A Alarmed 1000 None
FCV-73-2, 3, 81
Top of torus 90-29A Alarmed 1000 FCV-74-47_ 48
{General area FCV-71-2,3
RB el 565 W 90-20A Alarmed 1000 FCV-69-1,2, 12
3DV vents & drains
RBel565E 90-21A Alarmed 1000 SDV vents & drains
RB el 565 NE 90-234 Alarmed 1000 None
TIP room 90-224 Alarmed 140,000 TIP ball valve
RB el 533 S0-13A, 14A Alarmed 1000 FOV-74-47, 4B
RB el 621 90-9A Alarmed 1000 FCOV-43-13, 14
Recirc MG sels 80-4A Alarmed 1000 None
Refuel floor 90-1A, 2ZA3A Alarmed 1000 None
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Figure 2: Screening for SRO-only linked to 10 CFR 55.43(b){5)
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BFN 0801 #85

S

Examination Outline Cross-reference: Level R

: o
295033 High Secondary Containment Area 1
Radiation Levels / 9 Tier # '
EA2.03 (10 CFR 55.43.5 - SRO Only) 2
Ability to determine and/or interpret the following Group #
as they apply to HIGH SECONDARY 295033EA2.
CONTAINMENT AREA RADIATION LEVELS: K/IA # 03

o Cause of high area radiation Importance
Rating

Proposed Question: #
85

Unit 1 was operating at 100% Reactor Power when an inadvertent Reactor Scram
occurred.

Following the Scram a primary system began discharging into Secondary Containment,
with the following alarms and indications:

RX BLDG AREA RADIATION HIGH, (1-9-3A, Window 22)

RX BLDG, TURB BLDG, RF ZONE EXH RADIATION HIGH, (1-9-3A, Window 4)
Elevation 565 East ARM meter indicating off-scale high

Elevation 565 Northeast ARM meter indicating 600 mr/hr and stable

Which ONE of the following completes the statement?

In accordance with 1-EOI-3, “Secondary Containment Control,” the crew is required to
enter __(1)_ AND a potential isolation source is __(2)_?

_(1)__ —(2)__
1-EOI-1, “RPV Control,” FCV 69-1, 2, 12.

A

B. 0-EOI4, “Radioactivity Release Control,” FCV 69-1, 2,12.

C. 1-EOI1, “RPV Control,” SDV vents and drains.
D

0-EOI-4, “Radioactivity Release Control,” SDV vents and drains.



QUESTION 86

Unit 2 was shutdown due to RHR Loop II being inoperable for 6 days.

o RHR Loop Il is tagged out for maintenance on the 2-FCV-74-66, Outboard
LPCI Injection Valve

e RHR Loop lis in Shutdown Cooling with RHR pump 2A
Which ONE of the following completes both statements below?

In accordance with Technical Specification 3.5.2, ECCS Shutdown, for these plant conditions,
(1) low pressure ECCS injection/spray subsystem(s) is(are) required to be Operable.

While in Shutdown Cooling, RHR pump 2A _ (2) be considered an Operable ECCS subsystem.
A. (1)one
(2) can

B. (1)one
(2) CANNOT

C. (I)two
(2) can

D. (1)two
(2) CANNOT

ANSWER: C



Level: RO SRO
Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 203000 G2.2 38
Importance Rating 4.5

203000 Residual Heat Removal /Low Pressure Coolant Injection: Injection Mode (Plant Specific)
Knowledge of conditions and limitations in the facility license.

Explanation: C CORRECT: 3.5.2 BASES requires 2 pumps. It also provides direction on the ability to
align (manual / remote) and still maintain operability. Additionally 90 psig is less than the permissive for
SDC, therefore it is permitted per TSs.

A- Incorrect. First Part: Incorrect. Plausible because the candidate may be aware of that one subsystem can
be in SDC in TS 3.5.2, and therefore may conclude that only one subsystem is required for LPCI. Second
Part: Correct.

B- Incorrect. First Part: Incorrect. Plausible because the candidate may be aware of that one subsystem can
be in SDC in TS 3.5.2, and therefore may conclude that only one subsystem is required for LPCI. Second
Part: Incorrect.

D- Incorrect. First Part: Correct. Second Part: Incorrect. Plausible because 3.5.2 BASES provides direction
on the ability to align (manual / remote) and still maintain operability.

Technical Reference(s): TS 3.5.1, TS 3.5.2

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 (2) Facility operating limitations in the TS and their bases.




ECCS - Shutdown
352

3.5 EMERGENCY CORE COOLING SYSTEMS {(ECCS) AND REACTOR CORE
ISOLATION COOLING (RCIC) SYSTEM

3.5.2 ECCS - Shutdown

Emmeml> LCO 352

APPLICABILITY:

BASES (continued)

Two low pressure ECCS injection/spray subsystems shali be
OPERABLE.

MODE 4,

MODE 5, except with the spent fuel storage pooi gates removed
and water level = 22 ft over the fop of the reactor pressure
vessel flange.

ECCS - Shuidown
B352

LCO

Two low pressure ECCS injection/spray subsystems are
required to be OPERABLE. The low pressure ECCS
injection/spray subsystems include CS subsystems and LPClI
subsystems. Each CS subsystem consists of one motor driven
pump, piping, and valves {o transfer water from the suppression
pool to the reactor pressure vessel (RPV). Each LPCI
subsystem consists of one motor driven pump, piping, and
valves to transfer water from the suppression pool io the RPV.
in MODES 4 and 5, the LPCI crosstie valve is not required to be
closed. The necessary portions of the Emergency Equipment
Cooling Water System are also required to provide adeguate
cooling to each required ECCS subsystem.

“ An LPCI subsystem may be aligned for decay heat removal and

considered OPERABLE for the ECCS function, if it can be
manually realigned (remote or local) to the LPCi mode and is
not otherwise inoperable. Because of low pressure and low
temperature conditions in MODES 4 and 5, sufficient time will
be available to manually align and initiate LPCI subsystem
operation o provide core cooling prior to postulated fuel
uncovery.



Clarification Guidance for SRC-only Questions
Rev 1 (03/11/2010)

Figure 1: Screening for SRO-only linked to 106 CFR 55.43(b}){2)
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QUESTION 87

Unit 3 is at 40% power with power ascension in progress with the following conditions:

o Core flow is 55 Mlbm/hr
e APRM #3 has failed downscale and is bypassed

Subsequently,
e Recirc Loop "A” flow transmitter input to APRM #1 fails UPSCALE

Which ONE of the following (1) describes the plant response and (2) the required operator action(s)?
[REFERENCE PROVIDED]
A. (1) Rod Block ONLY

(2) Enter LCO 3.3.1.1 Condition A ONLY.

B. (1) Rod Block ONLY
(2) Enter LCO 3.3.1.1 Conditions A and B.

C. (1) Rod block and an Upscale trip input to ALL 4 voters
(2) Enter LCO 3.3.1.1 Condition A ONLY.

D. (1) Rod block and an Upscale trip input to ALL 4 voters
(2) Enter LCO 3.3.1.1 Conditions A and B.

ANSWER: A



Level: RO SRO
Tier # 2
Group # 1
Examination Outline Cross-Reference KIA# 215005 A2 05
Importance Rating 3.6

Ability to (a) predict the impacts of the following on the AVERAGE POWER RANGE MONITOR/LOCAL
POWER RANGE MONITOR SYSTEM ; and (b) based on those predictions, use procedures to correct,
control, or mitigate the consequences of those abnormal conditions or operations: Loss of recirculation flow
signal

Explanation: A CORRECT: Per T.S. table 3.3.1.1-1, 3 APRMs are required. With one less than the
required number an APRM must be restored within 12 hours or the channel placed in a tripped condition. A
rod block will occur due to >10% difference in total recirc flow signals from the APRMs. APRM #1
summer will have an output > 75%, Other APRM flow summers will indicate approximately 50% at this
core flow.

B-Incorrect. First Part: Correct. Incorrect. An APRM Upscale trip will NOT be generated on HIGH recirc
flow. The Recirc flow transmitter failing upscale will cause the flow biased scram setpoint to increase.
Second Part: Incorrect. LCO 3.3.1.1 B does not apply because it does not affect both trip systems.

C- Incorrect. First Part: Incorrect. An APRM Upscale trip will NOT be generated on HIGH recirc flow.
The Recirc flow transmitter failing upscale will cause the flow biased scram setpoint to increase. Second
Part: Correct.

D- Incorrect. First Part: Incorrect. An APRM Upscale trip will NOT be generated on HIGH recirc flow. The
Recirc flow transmitter failing upscale will cause the flow biased scram setpoint to increase. Second
Part: Incorrect. LCO 3.3.1.1 B does not apply because it does not affect both trip systems.

Technical Reference(s): TS LCO 3.3.1.1, OPL171.007, 3-ARP-9-5A window 7

Proposed references to be provided to applicants during examination: Unit 3 TS 3.3.1.1

Learning Objective (As available):

Question Source: Bank: X

Modified Bank:

New:
Question History: Previous NRC: Nine Mile 2 2010 #88
Question Cognitive Level: Memory or Fundamental Knowledge:

Comprehension or Analysis : X

10 CFR Part 55 Content: 55.41 (2) Facility operating limitations in the TS and their bases.




RPS Instrumentation

3.3.11
3.3 INSTRUMENTATION
3.3.1.1 Reactor Protection System (RPS) Instrumentation
LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1 shall
be OPERABLE.

APPLICABILITY:  According to Table 3.3.1.1-1.
ACTIONS

NOTE
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION
TIME
A. Cne or more required Al Place channel in trip. 12 hours
“ channels inoperable.
OR
A2 NOTE

Not applicable for

Functions 2.a, 2.b, 2.c,

2d,or2f

Place associated trip 12 hours

sysiem in trip.

{continued)



RPS Instrumentation

3.3.14.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
~TIME
“ B. NOTE B.1  Place channel inone trip | 6 hours
Not applicable for system in #rip.
Functions 2.a, 2.b, 2.c,
2.d,0r2f. OR ,
B.2 Place one frip system in 6 hours
One or more Functions trip.
with one or more required
channels inoperable in
hoth trip systems.
‘ C. One or more Functions C.1  Restore RPS trip 1 hour
with RPS trip capability capability.
not maintained.
D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, B, or Table 3.3.1.1-1 for the
C not met. channel.
E. As required by Required | E.1 Reduce THERMAL 4 hours
Action B.1 and POWER to < 30% RTP.
referenced in
Table 3.3.1.1-1.
F. As required by Required | F.1 Be in MODE 2. 6 hours
Action D.1 and
referenced in
Table 3.3.1.1-1.

{continued)



RPS Instrumentation

3.3.11
Table 3.3.1.1-1 (page 1 of 3}
Reactor Protection System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
FUNCTION OTHER CHANNELS FROM SURVEILLANCE  ALLOWABLE
SPECIFIED PER TRIP REQUIRED RECGUIREMENTS VALUE
CONDITIONS SYSTEM ACTION D.¥
1. intermediate Range Monilors
a. Neutron Flux - High 2 3 G SR 3.3.1.1.1 < 120125
SR 33.1.13 divisions of full
SR 33115 scale
SR 33118
SR 33118
5R 33.1.1.14
5@} 3 H SR 33111 % 120/125
SR 33.1.14 divisions of full
SR 33119 scale
SR 33.1.114
b, Inop 2 3 G SR 33113 NA
SR 33.1.1.14
sla) 3 H SR 33.1.14 NA
SR 331114
“ 2. Average Power Range Monitors
a. Neutron Flux - High, 2 38} G SR 3.3.1.11 < 189% RTP
({Setdown} SR 33.1.18
SR 33.1.17
SR 3.3.1.1.13
SR 331116
. Flow Biased Simulated 1 3(b} F SR 33111 <086 W
Thermmal Power - High SR 3.3.1.12 +88% RTP
SR 33117 and = 120%
SR 33.1.1.13 {c}
SR 33.1.1.16 RTP
¢. Neutron Flux - High 1 3{b} F SR 33111 < 120% RTP
SR 33112
SR 33117
SR 33.1.1.13
SR 3.3.1.1.16
{confinued)

{a) With any contral rod withdrawn from a core celf containing one or more fuel assembiies.
{b) Each APRM channel provides inputs to both trip systems.

{c) [66 W + 66% - .66 AW} RTP when reset for single foop operation per LCO 3.4.1, “Recircuiation Loops Operating.”



OPL171.007

2. Average Power Range Monitor (APRM)/Rod Block Monitor (RBM)

System.

a.

EEEEE D |,

The Recirculation Loop flow elements (68-5, 68-81) provide
the flow signals to the APRM for flow biased setpoint
determination.

The APRM flow signals are then sent to the Rod Block
Monitor, where they are evaluated for differences in flow
between APRM drawers (5% disparity will result in ‘flow
compare’ alarm on panel drawer).

Failure of one of the two flow transmitters at high power will
result in & reduction in the measured fiow, with possible rod
block or scram signals resulting.

ILT Objective 1Sb
LOR Obijective 9¢



BFN Panel 9-5 3-ARP-8-5A
Unit 3 3-XA-55-5A Rev. 0043
Page 11 of 47

Sensor/Trip Point:
CONTROL ROD Relays: 3A-K1  Nuclear instrumentation
WITHDRAWAL 3A-K2  Refuel Equipment in Use
BLOCK High Level in Scram Discharge
Volume
7 Scram Discharge Volume High
Water Level Bypass
(Page 1 of 2} Rx Mode Switch in SHUTDOWN
PRNM (ANY APRM OPRM or
RBM}
Sensor Panel 3-9-28
Location: Elevation 593’

Aux instr Room

Probable A. One or more sensors at or above set point.

Cause: B. Malfunction of sensor. h

C. Control rod drop accident.

Automatic Rod withdrawal block.
Action:
Operator A. DETERMINE initiating condition from corresponding rod withdrawat
Action: block alarmis} and REFER TO cperator action for alarm{s). 0
B. IF alarm due to inadvertent criticality during incore fuel movements,
THEN
REFER TO 3-A0I-79-2. O
C. IF alarm is from a control rod drop, THEN
REFER TO 3-A0I-85-1. O

D. IF NO corresponding alarm exists, THEN
1. AT iCS console, DETERMINE if there is a refuel rod block by
selecting single Point menu, Single Value display, and typing
C602, Return. |
2. [F rod block was from Refuel Floor, THEN
CALL Refuel Floor Operator to have dummy plug (Refuel floor
between cavity and pool, south side} checked and check
jumpers in U-3 Aux inst. Rm, Panel 3-9-28 Bay 3, if Installed per
3-0i-85 Section 8.34. O
3. WHEN IRM switches are below Range 3 with REACTOR MODE
SWITCH NOT in RUN, THEN

CHECK SRM detectors NOT FULL IN. |
4. WHEN REACTOR MODE SWITCH is in START-UP position,

THEN

CHECK IRM detectors NOT FULL IN. i

Continued on Next Page



Nine Mile 2 2010 #88

Nine Mile Point Unit 2 2010 NRC SRO Written Examination

Facility: Nire Mile Point Unit 2
Vendor: GE

Exam Date: 2010

Exam Type: §

Examination Outline Cross-reference:  Level SRO
Tier# 2
Group # 1
KIA# 215005 A2.05
Importance Rating 38

Ability to (a) predict the impacts of the following on the AVERAGE POWER RANGE
MONITOR/LOCAL POWER RANGE MONITOR SYSTEM ; and (b) based on those predictions,
use procedures to correct, control, or mitigate the consequences of those abnormal conditions
or operations: Loss of recirculation flow signal

Question: SRO #88

The plant is at 40% power with a power ascension in progress. Core flow is 55 Mibm/hr,
APRM #3 has failed downscale and is bypassed.

With these initial conditions, the Recirc Loop “A” flow transmitter inputting to APRM #1 fails
UPSCALE.

Which one of the following describes the plant response and required operator action{(s)?

A Rod block and a ¥2 scram on RPS “A”.
Enter LCO 3.3.1.1 A. No additional action is required for RPS due to existing V2 scram.

B. Rod Block ONLY.
Enter LCO 3.3.1.1 A, If an inoperable APRM channel is not restored within 12 hours,
insert an APRM upscale trip.

C. Rod Block ONLY.
Enter LCO 3.3.1.1 C. If an inoperable APRM channel is not restored within 1 hour,
insert an APRM upscale trip.

D. Rod block and a % scram on RPS “A”.
Enter LCO 3.3.1.1 B. No additional action is required for RPS due to existing ¥ scram.

Answer: B
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Figure 1: Screening for SRO-only linked to 10 CFR 55.43(b}){2}
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