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ES-401 1 Form ES-401-1
Facility: Browns Ferry Date of Exam: May 17, 2021
Tier Group RO K/A Category Points SRO-Only Points
K1|K2|K3|K4|[K5|K6|A1|[A2|A3|A4| G* | Total A2 G* Total
1. 1 3134 413 3 20 4 3 7
Emergency and N/A N/A
Abnormal Plant 2 11211 111 L U 2 ! 3
Evolutions TierTotals |4 |5 |5 5| 4 4 | 27 6 4 10
2 1 3122|2213 |2|3|3]3 26 3 2 5
Plant 2 1111111 ]2]1 12 [ o | 2 1 3
Systems
TierTotals |4 | 3|3 |3|3|2|4|3|4|5]| 4 38 5 3 8
3. Generic Knowledge and Abilities 1 2 3 4 10 1 2 3 4 7
Categories
2 3 3 2 2 2 1 2

Note: 1. Ensure that at least two topics from every applicable K/A category are sampled within each tier of the RO and
SRO-only outline sections (i.e., except for one category in Tier 3 of the SRO-only section, the “Tier Totals” in
each K/A category shall not be less than two). (One Tier 3 radiation control K/A is allowed if it is replaced by a
K/A from another Tier 3 category.)

2. The point total for each group and tier in the proposed outline must match that specified in the table. The final
point total for each group and tier may deviate by +1 from that specified in the table based on NRC revisions.
The final RO exam must total 75 points, and the SRO-only exam must total 25 points.

3. Systems/evolutions within each group are identified on the outline. Systems or evolutions that do not apply at
the facility should be deleted with justification. Operationally important, site-specific systems/evolutions that
are not included on the outline should be added. Refer to Section D.1.b of ES-401 for guidance regarding the
elimination of inappropriate K/A statements.

4. Select topics from as many systems and evolutions as possible. Sample every system or evolution in the
group before selecting a second topic for any system or evolution.

5. Absent a plant-specific priority, only those K/As having an importance rating (IR) of 2.5 or higher. Use the RO
and SRO ratings for the RO and SRO-only portions, respectively.

Select SRO topics for Tiers 1 and 2 from the shaded systems and K/A categories.

7. The generic (G) K/As in Tiers 1 and 2 shall be selected from Section 2 of the K/A catalog, but the topics must
be relevant to the applicable evolution or system. Refer to Section D.1.b of ES-401 for the applicable K/As.

8. On the following pages, enter the K/A numbers, a brief description of each topic, the topics’ IRs for the
applicable license level, and the point totals (#) for each system and category. Enter the group and tier totals
for each category in the table above. If fuel-handling equipment is sampled in a category other than
Category A2 or G* on the SRO-only exam, enter it on the left side of Column A2 for Tier 2, Group 2. (Note 1
does not apply.) Use duplicate pages for RO and SRO-only exams.

9. For Tier 3, select topics from Section 2 of the K/A catalog, and enter the K/A numbers, descriptions, IRs, and
point totals (#) on Form ES-401-3. Limit SRO selections to K/As that are linked to 10 CFR 55.43.

G* Generic K/As

*  These systems/evolutions must be included as part of the sample (as applicable to the facility) when Revision 3
of the K/A catalog is used to develop the sample plan. They are not required to be included when using earlier
revisions of the K/A catalog.

*%

These systems/evolutions may be eliminated from the sample (as applicable to the facility) when Revision 3 of
the K/A catalog is used to develop the sample plan.
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ES-401 2 Form ES-401-1
ES-401 BWR Examination Outline Form ES-401-1
Emergency and Abnormal Plant Evolutions—Tier 1/Group 1 (RO/SRO)
E/APE # / Name / Safety Function K1|K2 | K3 | A1 | A2 ]| G* K/A Topic(s) IR #
295001 (APE 1) Partial or Complete Loss of X |2.4.49 Ability to perform without reference to |4.6
Forced Core Flow Circulation/ 1 & 4 procedures those actions that require
immediate operation of system components
and controls.
X AA2.03 Actual core flow 33
295003 (APE 3) Partial or Complete Loss of X AA1.03 Systems necessary to assure safe |4.4
AC Power / 6 plant shutdown
295004 (APE 4) Partial or Total Loss of DC X AK3.02 Ground isolation/fault determination |2.9
Power / 6
X AA2.03 Battery voltage 2.9
295005 (APE 5) Main Turbine Generator Trip / X AK3.05 Extraction steam/moisture separator |2.5
3 isolations
295006 (APE 6) Scram / 1 X |2.4.1 Knowledge of EOP entry conditions 4.6
and immediate action steps.
AA2.01 Reactor power
X 4.6
295016 (APE 16) Control Room Abandonment X AA2.05 Drywell pressure 3.8
/7
295018 (APE 18) Partial or Complete Loss of X AK1.01 Effects on component/system 3.5
CCW/8 operations
295019 (APE 19) Partial or Complete Loss of X AA1.02 Instrument air system valves: Plant- |3.3
Instrument Air / 8 Specific
295021 (APE 21) Loss of Shutdown Cooling/ |X AK1.01 Decay heat 3.6
4
295023 (APE 23) Refueling Accidents / 8 X AK2.03 Radiation monitoring equipment 3.4
295024 High Drywell Pressure / 5 X EK3.06 Reactor SCRAM 4.0
X |2.2.36 Ability to analyze the effect of 4.2
maintenance activities, such as degraded
power sources, on the status of limiting
conditions for operations.
295025 (EPE 2) High Reactor Pressure / 3 X EK2.08 Reactor/turbine pressure regulating (3.7
system: Plant-Specific
295026 (EPE 3) Suppression Pool High Water X EA2.02 Suppression pool level 3.8
Temperature / 5
X |2.4.18 Knowledge of the specific bases for [4.0
EOPs.
295027 (EPE 4) High Containment N/A for BFN
Temperature (Mark 11l Containment Only) / 5
295028 (EPE 5) High Drywell Temperature X EK3.05 Reactor SCRAM 3.6
(Mark | and Mark Il only) / 5
X EA2.01 Drywell temperature 4.1
295030 (EPE 7) Low Suppression Pool Water X ]2.2.39 Knowledge of less than or equal to 3.9
Level / 5 one hour Technical Specification action
statements for systems.
295031 (EPE 8) Reactor Low Water Level / 2 X EA2.01 Reactor water level 4.6




ES-401 3 Form ES-401-1

295037 (EPE 14) Scram Condition Present X EA1.04 SBLC 4.5
and Reactor Power Above APRM Downscale
or Unknown / 1 X |2.4.9 Knowledge of low power/shutdown 4.2

implications in accident (e.g., loss of coolant
accident or loss of residual heat removal)
mitigation strategies.

295038 (EPE 15) High Offsite Radioactivity X EA1.05 Post accident sample system 3.0
Release Rate / 9 (PASS): Plant-Specific

600000 (APE 24) Plant Fire On Site / 8 X AK1.01 Fire Classifications by type 2.5
700000 (APE 25) Generator Voltage and X AK2.02 Breakers, relays 3.1

Electric Grid Disturbances / 6

K/A Category Totals: Group Point Total: 20/7
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ES-401 BWR Examination Outline Form ES-401-1
Emergency and Abnormal Plant Evolutions—Tier 1/Group 2 (RO/SRO)

E/APE # / Name / Safety Function K1 [K2|K3|A1]|A2]|G* K/A Topic(s) IR #

295002 (APE 2) Loss of Main Condenser X AK1.04 Increased off-gas flow 3.0

Vacuum /3

295007 (APE 7) High Reactor Pressure / 3

295008 (APE 8) High Reactor Water Level / 2

295009 (APE 9) Low Reactor Water Level / 2 X AK2.04 Reactor water cleanup 2.6

295010 (APE 10) High Drywell Pressure / 5 X AA2.01 Leak rates 3.8

295011 (APE 11) High Containment

Temperature (Mark 11l Containment only) / 5

295012 (APE 12) High Drywell Temperature /

5

295013 (APE 13) High Suppression Pool

Temperature. / 5

295014 (APE 14) Inadvertent Reactivity

Addition / 1

295015 (APE 15) Incomplete Scram / 1 AA2.02 Control rod position 4.2

295017 (APE 17) Abnormal Offsite Release X AA2.03 Radiation levels: Plant-Specific 3.1

Rate / 9

295020 (APE 20) Inadvertent Containment X AA1.02 Drywell ventilation/cooling system (3.2

Isolation /5 & 7

295022 (APE 22) Loss of Control Rod Drive

Pumps / 1

295029 (EPE 6) High Suppression Pool Water X ]2.2.22 Knowledge of limiting conditions for |4.7

Level /5 operations and safety limits.

295032 (EPE 9) High Secondary Containment X EK3.01 Emergency/normal 3.5

Area Temperature / 5 depressurization

295033 (EPE 10) High Secondary

Containment Area Radiation Levels / 9

295034 (EPE 11) Secondary Containment X ]2.4.34 Knowledge of RO tasks performed |4.2

Ventilation High Radiation / 9 outside the main control room during an
emergency and the resultant operational
effects.

295035 (EPE 12) Secondary Containment

High Differential Pressure / 5

295036 (EPE 13) Secondary Containment X EK2.01 Secondary containment equipment | 3.1

High Sump/Area Water Level / 5 and floor drain system

500000 (EPE 16) High Containment Hydrogen

Concentration/ 5

K/A Category Point Totals: Group Point Total: 7/3
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ES-401 BWR Examination Outline Form ES-401-1
Plant Systems—Tier 2/Group 1 (RO/SRO)
System # / Name K1[K2|K3|K4|K5|K6|A1|A2|A3|A4|G* K/A Topic(s) IR #
203000 (SF2, SF4 RHR/LPCI) X A3.01 Valve operation 3.8
RHR/LPCI: Injection Mode
205000 (SF4 SCS) Shutdown Cooling X A1.03 Recirculation loop temperatures 3.3
206000 (SF2, SF4 HPCIS) X K5.06 Turbine speed measurement: BWR- 2.6
High-Pressure Coolant Injection 2,3,4
207000 (SF4 IC) Isolation N/A for BFN
(Emergency) Condenser
209001 (SF2, SF4 LPCS) X 12.4.31 Knowledge of annunciator alarms, 4.2
Low-Pressure Core Spray indications, or response procedures.
X A2.06 Inadequate system flow 3.2
209002 (SF2, SF4 HPCS) N/A for BFN
High-Pressure Core Spray
211000 (SF1 SLCS) Standby Liquid  |X K1.03 Plant air systems: Plant-Specific 25
Control
ontro X 12.2.40 Ability to apply Technical 4.7
Specifications for a system.
212000 (SF7 RPS) Reactor Protection X K3.05 RPS logic channels 3.7
215003 (SF7 IRM) X A3.03 RPS status 3.7
Intermediate-Range Monitor X K2.01 IRM channels/detectors 2.5
215004 (SF7 SRMS) Source-Range |X K1.06 Reactor vessel 2.8
Monitor
215005 (SF7 PRMS) Average Power X K6.04 Trip units 3.1
Range Monitor/Local Power Range
Monitor
217000 (SF2, SF4 RCIC) Reactor X K2.02 RCIC initiation signals (logic) 2.8
Core Isolation Cooling X A2.07 Loss of lube oil 3.1
218000 (SF3 ADS) Automatic X A2.02 Large break LOCA 3.5
Depressurization
223002 (SF5 PCIS) Primary X A4.01 Valve closures 3.6
Containment Isolation/Nuclear Steam X |2.1.32 Ability to explain and apply system 3.8
Supply Shutoff limits and precautions.
239002 (SF3 SRV) Safety Relief X |2.2.44 Ability to interpret control room 4.2
Valves indications to verify the status and
operation of a system and understand
how operator actions and directives affect
plant and system conditions.
. 2.4.2 Knowledge of system set points, 4.6
interlocks and automatic actions
associated with EOP entry conditions.
259002 (SF2 RWLCS) Reactor Water | X K1.11 Drywell pressure: FWCI/HPCI 3.0
Level Control X K3.06 Main turbine 2.8
261000 (SF9 SGTS) Standby Gas X A4.01 Off-site release levels: Plant-Specific 3.2
Treatment X A2.12 High fuel pool ventilation radiation: 3.4
Plant-Specific
262001 (SF6 AC) AC Electrical X K4.04 Protective relaying 2.8
Distribution
262002 (SF6 UPS) Uninterruptable X A1.02 Motor generator outputs 2.5
Power Supply (AC/DC)
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263000 (SF6 DC) DC Electrical X A1.01 Battery charging/discharging rate 2.5
Distribution X K4.01 Manual/ automatic transfers of control: |3.1
Plant-Specific
264000 (SF6 EGE) Emergency X A4.02 Synchroscope 3.4
Generators (Diesel/Jet) EDG X K5.05 Paralleling A.C. power sources 3.4
300000 (SF8 IA) Instrument Air X A2.01 Air dryer and filter malfunctions 29
400000 (SF8 CCS) Component X A3.01 Setpoints on instrument signal levels (3.0
Cooling Water for normal operations, warnings, and trips that
are applicable to the CCWS
510000 (SF4 SWS*) Service Water N/A- Sample plan generated using Rev.2
(Normal and Emergency) Supp. 1 of NUREG-123

K/A Category Point Totals: Group Point Total: 26/5
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ES-401 BWR Examination Outline Form ES-401-1
Plant Systems—Tier 2/Group 2 (RO/SRO)

System # / Name K1|K2| K3[K4|K5|K6|A1[A2|A3| A4 |G* K/A Topic(s) IR

201001 (SF1 CRDH) CRD Hydraulic

201002 (SF1 RMCS) Reactor Manual Control X A4.05 Rod select matrix 3.1

301(:103 .(SF1 CRDM) Control Rod and Drive X |2.1.7 Ability to evaluate plant performance|4.7

echanism and make operational judgments based

on operating characteristics, reactor
behavior, and instrument interpretation.

201004 (SF7 RSCS) Rod Sequence Control

201005 (SF1, SF7 RCIS) Rod Control and

Information

201006 (SF7 RWMS) Rod Worth Minimizer X |2.4.6 Knowledge of EOP mitigation 37
strategies.

202001 (SF1, SF4 RS) Recirculation X K2.01 Recirculation pumps: Plant-Specific | 3.2

202002 (SF1 RSCTL) Recirculation Flow Control X K6.02 D.C. power 26

204000 (SF2 RWCU) Reactor Water Cleanup

214000 (SF7 RPIS) Rod Position Information

215001 (SF7 TIP) Traversing In-Core Probe X K1.10 Area radiation monitoring system: |2.6
(Not-BWR1)

215002 (SF7 RBMS) Rod Block Monitor X A4.02 RBM back panel switches, meters [2.9
and indicating lights: BWR-3,4,5

216000 (SF7 NBI) Nuclear Boiler Instrumentation

219000 (SF5 RHR SPC) RHR/LPCI:

Torus/Suppression Pool Cooling Mode

2239.01.(8':5 PCS) Primary Containment and X K3.01 Secondary containment 3.6

Auxiliaries

226001 (SF5 RHR CSS) RHR/LPCI: Containment X A2.08 Pump seal failure 25

Spray Mode

230000 (SF5 RHR SPS) RHR/LPCI:

Torus/Suppression Pool Spray Mode

233000 (SF9 FPCCU) Fuel Pool Cooling/Cleanup

234000 (SF8 FH) Fuel-Handling Equipment X K4.02 Prevention of control rod movement| 3.3
during core alterations

239001 (SF3, SF4 MRSS) Main and Reheat Steam

239003 (SF9 MSVLCS) Main Steam Isolation Valve

Leakage Control

241000'(SF3 RTPRS) Reactor/Turbine Pressure X A1.23 Main turbine vibration 28

Regulating

245000 (SF4 MTGEN) Main Turbine

Generator/Auxiliary

256000 (SF2 CDS) Condensate

259001 (SF2 FWS) Feedwater X A2.06 Loss of A.C. electrical power 3.2

268000 (SF9 RW) Radwaste

271000 (SF9 OG) Offgas X A2.12 Recombiner high temperature 2.9

272000 (SF7, SF9 RMS) Radiation Monitoring

286000 (SF8 FPS) Fire Protection

288000 (SF9 PVS) Plant Ventilation

290001 (SF5 SC) Secondary Containment

290003 (SF9 CRV) Control Room Ventilation X A3.01 Initiation/reconfiguration 3.3

290002 (SF4 RVI) Reactor Vessel Internals X K5.03 Burnable poisons 27

51001 (SF8 CWS*) Circulating Water

N/A- Sample plan generated using Rev.2
Supp. 1 of NUREG-123
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K/A Category Point Totals:

Group Point Total:

12/3




ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-3

Facility: Browns Ferry Date of Exam: May 2021
Category KIA # Topic RO SRO-only
IR # IR #
2.1.1 Knowledge of conduct of operations requirements. 3.8
2.1.29 Knowledge of how to conduct system lineups, such as 4.1
valves, breakers, switches, etc.
217 Ability to evaluate plant performance and make 4.7
operational judgments based on operating
1. Conduct of characteristics, reactor behavior, and instrument
Operations interpretation.
2.1.41 Knowledge of the refueling process. 3.7
2.1.
2.1.
Subtotal 2 2
2.2.35 Ability to determine Technical Specification Mode of 3.6
Operation.
2.2.41 Ability to obtain and interpret station electrical and 3.5
mechanical drawings.
2.2.12 | Knowledge of surveillance procedures. 3.7
2. Equipment ] ]
Control 2.2.14 | Knowledge of the process for controlling equipment 4.3
configuration or status.
2.2.6 Knowledge of the process for making changes to 3.6
procedures.
2.2.
Subtotal 3 2
2.3.13 Knowledge of radiological safety procedures pertaining 3.4
to licensed operator duties, such as response to
radiation monitor alarms, containment entry
requirements, fuel handling responsibilities, access to
locked high-radiation areas, aligning filters, etc.
234 Knowledge of radiation exposure limits under normal or 3.2
emergency conditions.
3. Radiation . _ .
Control 235 Ability to use radiation monitoring systems, such as 29
fixed radiation monitors and alarms, portable survey
instruments, personnel monitoring equipment, etc.
2.3.11 Ability to control radiation releases. 4.3
2.3.
2.3.
Subtotal 3 1
2.4.27 Knowledge of “fire in the plant” procedures. 3.4
24.21 Knowledge of the parameters and logic used to assess 4.0
the status of safety functions, such as reactivity control,
4. Emergency core cooling and heat removal, reactor coolant system
Procedures/Plan integrity, containment conditions, radioactivity release
control, etc.
2.4.40 2.4.40 Knowledge of SRO responsibilities in emergency 4.5
plan implementation.
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Generic Knowledge and Abilities Outline (Tier 3)

Form ES-401-3

2.4.43 Knowledge of emergency communications systems and 3.8
techniques.

2.4.

2.4.

Subtotal

Tier 3 Point Total

10




ES-301 Administrative Topics Outline Form ES-301-1

Facility Browns Ferry NPP Date of Examination: __ 5/17/21
Examination Level: RO SRO [ Operating Test Number: _21-04
Administrative Topic Type . .
Describe activity to be performed
(see Note) Code* y P
IPM 516 Determine Control Rod Withdrawal
Requirements
Conduct of Operations R'M | kia2.1.37 Knowledge of procedures, guidelines, or
(RO 4.3) limitations associated with reactivity
) management.
JPM 745 Place an RPS Channel in Trip
Conduct of Operations R,D | KIA2.1.25 Apility to interpret reference materials, such

(RO 3.9) as graphs, curves, tables, etc.

JPM 510 Evaluate Recombiner Performance

. Ability to interpret control room indications to

Equipment Control R,D | KIA22.44  \erify the status and operation of a system,

(RO 4.2) and understand how operator actions and
directives affect plant and system conditions.

JPM 682 Review a Radiological Work Permit (RWP)

Radiation Control R.D |K/A237 Abilitytocomply with radiation work permit
(RO 3.5) requirements during normal or abnormal
' conditions.
Emergency Plan N/A N/A

NOTE: All items (five total) are required for SROs. RO applicants require only four items unless
they are retaking only the administrative topics (which would require all five items).

* Type Codes & Criteria: ~ (C)ontrol room, (S)imulator, or Class(R)oom
(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1)
(P)revious 2 exams (< 1; randomly selected)

Page 1 of 2




ES-301 Administrative Topics Outline Form ES-301-1

Reactor Operator
1. Conduct of Ops - Determine Control Rod Withdrawal Requirements

Given initial and current SRM readings, determine how Control Rods should be
withdrawn in accordance with GOI-100-1A, Unit Startup and Power Operation.

K/A 2.1.37: Knowledge of procedures, guidelines, or limitations associated with
reactivity management. (RO 4.3)

2. Conduct of Ops — Place an RPS Channel in Trip
Given a failed Reactor High Pressure RPS instrument, determine how to place the
RPS instrument channel in trip in accordance with OI-99, Reactor Protection
System.

K/A 2.1.25: Ability to interpret reference materials, such as graphs, curves, tables,
etc. (RO 3.9)

3. Equipment Control - Evaluate Recombiner Performance

Evaluate Off-Gas Recombiner Performance to determine if it meets Acceptance
Criteria in accordance OI-66, Off-Gas System.

K/A 2.2.44. Ability to interpret control room indications to verify the status and
operation of a system, and understand how operator actions and directives affect
plant and system conditions. (RO 4.2)

4. Radiation Control — Review a Radiological Work Permit (RWP)
Given an RWP and dose rates for a task to be performed, calculate the expected
dose to determine if the task can or cannot be performed in accordance with
NPG-SPP-05.18, Radiation Work Permits.

K/A 2.3.7: Ability to comply with radiation work permit requirements during normal or
abnormal conditions. (RO 3.5)

5. Emergency Plan — N/A

Page 2 of 2



ES-301

Administrative Topics Outline

Form ES-301-1

Facility Browns Ferry NPP

Date of Examination: 5/17/21

Examination Level: RO [J SRO Operating Test Number: _21-04
Administrative Topic Type . .
Describe activity to be performed
(see Note) Code* y P
JPM 678 Determine Crew Shift Staffing Requirements
Conduct of Operations R,D |K/A215  Ability touse procedures related to shift
staffing, such as minimum crew complement,
(SRO 3.9) : o
overtime limitations, etc.
Place an RPS Channel in trip and determine
JPM 745 REQUIRED ACTIONS in accordance with
Conduct of Operations R D Technical Specifications
KIA2.1.25  Ability to interpret reference materials, such
(SRO 4.2) as graphs, curves, tables, etc.
JPM 746 Review a completed Surveillance (SR)
Equipment Control RN 1 KIA2.2.22  Knowledge of limiting conditions for
(SRO 4.7) operations and safety limits.
JPM 682 Review a Radiological Work Permit
Radiation Control R,D | K/A23.7 Ability to comply with radiation work permit
(SRO 3.6) requirements during normal or abnormal
conditions.
JPM 738 Emergency Action Level Classification
Emergency Plan R,N | K/IA2.4.41 Knowledge of the Emergency Action Level
(SRO 4.6) thresholds and Classifications

NOTE: All items (five total) are required for SROs. RO applicants require only four items unless
they are retaking only the administrative topics (which would require all five items).

* Type Codes & Criteria:

(C)ontrol room, (S)imulator, or Class(R)oom

(D)irect from bank (< 3 for ROs; < 4 for SROs & RO retakes)
(N)ew or (M)odified from bank (= 1)

(P)revious 2 exams (< 1; randomly selected)

Page 1 of 3




ES-301 Administrative Topics Outline Form ES-301-1

Senior Reactor Operator
1. Conduct of Ops - Determine Crew Shift Staffing Requirements

Given a Shift Manager's Staffing Sheet, determine if Shift Staffing Requirements

are met or if a callout is required in accordance with OPDP-1, Conduct of Operations
Attachment 1, NPG-SPP-03.21, Nuclear Fatigue Management Program, Section
3.2.7, 2.a., and OSIL-25, TVA BFN Operations Section Instruction Letter Overtime,
Leave, and Relief Policy, Attachment 2.

K/A 2.1.5: Ability to use procedures related to shift staffing, such as minimum crew
complement, overtime limitations, etc. (SRO 3.9)

2. Conduct of Ops — Place an RPS Channel in trip and determine REQUIRED
ACTIONS in accordance with Technical Specifications

Given a failed Reactor High Pressure RPS instrument, determine Technical
Specification 3.3.1.1, RPS Instrumentation REQUIRED ACTION and how to place
the RPS instrument channel in trip in accordance with 2-OI-99, Reactor Protection
System.

K/A 2.1.25: Ability to interpret reference materials, such as graphs, curves, tables,
etc. (SRO 4.2)

3. Equipment Control — Review a completed Surveillance (SR)

Given a completed 3-SR-3.8.7.1, Weekly Check of Power Availability to Required AC
and DC Power Distribution Subsystems, determine if the SR has been completed
correctly and address Technical Specification Requirements.

K/A 2.2.22: Knowledge of limiting conditions for operations and safety limits.
(SRO 4.7)

4. Radiation Control — Review a Radiological Work Permit (RWP)

Given an RWP and dose rates for a task to be performed, calculate the expected
dose to determine if the task can or cannot be performed in accordance with
NPG-SPP-05.18, Radiation Work Permits. Additionally, determine if the task requires
additional authorization in accordance with the TVA Radiological Annual
Administrative Dose Level Program.

K/A 2.3.7: Ability to comply with radiation work permit requirements during normal or
abnormal conditions. (SRO 3.6)

Page 2 of 3



ES-301 Administrative Topics Outline Form ES-301-1

5. Emergency Plan — Emergency Action Level Classification
Given plant conditions, classifies an Event as an Alert (RA2), and completes the
Initial Notification Form with correct information within the required time in
accordance with the EPIPs.

K/A 2.4.41: Knowledge of the Emergency Action Level thresholds and classifications.
(SRO 4.6)

Page 3 of 3



ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

Facility: Browns Ferry NPP Date of Examination: 5/17/21
Exam Level: RO 0O SRO-I O SRO-U

Operating Test No.: 21-04

Control Room Systems:@ 8 for RO, 7 for SRO-I, 2 or 3 for SRO-U, including 1 ESF

: Safety
*
System / JPM Title Type Code Function
Respond to a Control Rod Drift in accordance with
a- JPMBOA  A01-85-5, Rod Drift In A DS 1
b. JPM 18A Inject to the Reactor in accordance with EOl Appendix-5C, AD P LS >

Injection System Lineup-RCIC

Alternate Generator Bus Duct Fans in accordance with
¢. JPM 743A OlI-47, Turbine-Generator System AN, S 4

Purge the Drywell with the Primary Containment Purge

d. JPM 747 Filter Fan in accordance with OI-64, Primary Containment L,N,S 5
System
Restore Offsite Power to a 4KV Shutdown Board at Panel

e. JPM 631 9-23 in accordance with 0-OI-82, Standby Diesel D, S 6

Generator (EDG) System

Recover from a loss of RPS in accordance with AOI-99-1,

f. JPM 748 Loss of Power to One RPS Bus

Respond to a Loss of Reactor Building Closed Cooling
g. JPM 602A  Water (RBCCW) in accordance with AOI-70-1, Loss of A D,S 8
Reactor Building Closed Cooling Water

Emergency Vent Primary Containment in accordance with
h. JPM 55 EOI Appendix-13, Emergency Venting Primary D,EN,L, S 9
Containment

In-Plant Systems:@ 3 for RO, 3 for SRO-I, 3 or 2 for SRO-U

Perform Field Actions for a Stuck Open Main Steam Relief

. JPM 247 Valve (MSRV) per AOI-1-1, Relief Valve Stuck Open D, E, EN 3
: Locally Start an EHPM Pump per EOI Appendix-7L,

J- JPM733A Alternate Injection System Lineup EHPM System AENR 2
K JPM 306 Place the Division | ECCS ATU Inverter in Service per D, L 6

0-OI-57C, 208V / 120V AC Electrical System

@ Al RO and SRO-I control room (and in-plant) systems must be different and serve different safety functions; all 5 SRO-U
systems must serve different safety functions; in-plant systems and functions may overlap those tested in the control room.

* Type Codes Criteria for RO / SRO-1/ SRO-U
(A)lternate path 4-6/4-6/2-3
(C)ontrol room
(D)irect from bank <9/<8/<4
(E)mergency or abnormal in-plant >1/>1/>1
(EN)gineered safety feature >1/>1/>1 (control room system)
(L)yow-Power / Shutdown >1/>1/>1
(N)ew or (M)odified from bank including 1(A) >2/>2/>1
(P)revious 2 exams < 3/< 3/< 2 (randomly selected)
(R)CA >1/>1/>1
(S)imulator
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Control Room/In-Plant Systems Outline Form ES-301-2

Reactor Operator

Job Performance Measures

a.

b.

JPM 80A

K/A:

JPM 18A

K/A

Title: Respond to a Control Rod Drift in accordance with AOI-85-5,
Rod Dirift In

Description: The candidate will perform Surveillance 3.1.3.3, Control
Rod Exercise Test for Withdrawn Control Rods, Step 7.3, Exercising a
Partially Withdrawn Control Rod. During the performance of the
surveillance, a Control Rod will drift in, requiring the candidate to
respond in accordance with AOI-85-5, Rod Drift In. During the actions
required by AOI-85-5, other Control Rods will drift in and the candidate
will insert a manual Reactor SCRAM.

201002 Reactor Manual Control System A2.02; Ability to (a) predict the
impacts of the following on the REACTOR MANUAL CONTROL
SYSTEM; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal
conditions or operations: Rod Drift Alarm (3.2)

Title: Inject to the Reactor in accordance with EOl Appendix-5C,
Injection System Lineup - RCIC

Description: The candidate will inject to the Reactor using Reactor
Core Isolation Cooling (RCIC) to maintain Reactor Water Level in
accordance with EOI-Appendix 5C, Injection System Lineup — RCIC.
After injection has begun, the RCIC Flow Controller will fail to operate
in automatic, and the candidate will take manual control of the RCIC
Flow Controller to continue injection.

217000 Reactor Core Isolation Cooling System (RCIC) A1.01; Ability to
predict and/or monitor changes in parameters associated with
operating the REACTOR CORE ISOLATION COOLING SYSTEM
(RCIC) controls including: RCIC Flow (3.7)
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ES-301

Control Room/In-Plant Systems Outline Form ES-301-2

C.

d.

e.

JPM 743A

K/A

JPM 747

K/A

JPM 631

K/A

Title: Alternate Generator Bus Duct Fans in accordance with Ol-47,
Turbine-Generator System

Description: The candidate will alternate Turbine-Generator Bus Duct
Cooling Fans in accordance with OI-47, Turbine-Generator System,
Section 6.11.1, Alternating Operating Bus Duct Cooling Fans. When
the standby Bus Duct Fan is started it will trip, and no Bus Duct Fans
will be able to be started. The candidate will respond in accordance
with Alarm Response Procedures and insert a manual Reactor
SCRAM and trip the Main Turbine.

245000 Main Turbine Generator and Auxiliary Systems A4.02: Ability
to manually operate and/or monitor in the control room: Generator
controls (3.1)

Title: Purge the Drywell with the Primary Containment Purge Filter Fan
in accordance with OI-64, Primary Containment System

Description: The candidate will perform operations necessary to air
purge the Drywell with the Primary Containment Purge Filter Fan for
Drywell entry in accordance with OI-64, Purging the Drywell with Primary
Containment Purge Filter Fan, Section 8.2.

223001 Primary Containment System and Auxiliaries A4.05: Ability to
manually operate and/or monitor in the Control Room:
Containment/Drywell oxygen concentration (3.6)

Title: Restore Offsite Power to a 4KV Shutdown Board at Panel 9-23
in accordance with 0-OI-82, Standby Diesel Generator (EDG) System

Description: The candidate will restore Offsite Power to a 4KV
Shutdown Board in accordance with OI-82, Standby Diesel Generator
System, Section 8.3, Restoring Offsite Power to 4-kV Shutdown Board
at Panel 9-23. The candidate will parallel Offsite power to the running
Diesel Generator.

262001 A.C. Electrical Distribution; A4.02 Ability to manually operate

and/or monitor in the control room: Synchroscope, including
understanding of running and incoming voltages (3.4)
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Control Room/In-Plant Systems Outline Form ES-301-2

f.

g.

h.

K/A

JPM 748

K/A

JPM 602A

K/A

JPM 55

Title: Recover from a loss of RPS in accordance with AOI-99-1, Loss
of Power to One RPS Bus

Description: The candidate will perform operations required to
restore systems following a loss of one RPS Bus in accordance with
AOI-99-1, Loss of Power to One RPS Bus, Section 4.2 [12].

212000 Reactor Protection System A2.01; Ability to (a) predict the
impacts of the following on the REACTOR PROTECTION SYSTEM,;
and (b) based on those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal conditions or
operations: RPS motor-generator set failure (3.7)

Title: Respond to a loss of Reactor Building Closed Cooling Water
(RBCCW) in accordance with AOI-70-1, Loss Reactor Building Closed
Cooling Water

Description: The candidate will respond to a trip of an RBCCW pump
in accordance with AOI-70-1, Loss of Reactor Building Closed Cooling
Water. While performing actions in accordance with AOI-70-1, a total
loss of RBCCW will occur, forcing the Operator to insert a Core Flow
Runback and a manual Reactor SCRAM.

400000 Component Cooling Water System A2.01: Ability to (a) predict
the impacts of the following on the CCWS and (b) based on those
predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal operation: Loss of CCW pump (3.3)

Title: Emergency Vent Primary Containment in accordance with EOI
Appendix-13, Emergency Venting Primary Containment

Description: The candidate will perform operations required to
Emergency Vent the Primary Containment in accordance with
EOI-Appendix-13, Emergency Venting Primary Containment.

288000 Plant Ventilation Systems A2.01: Ability to (a) predict the
impacts of the following on the PLANT VENTILATION SYSTEMS; and
(b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions or operations:
High Drywell Pressure: Plant-Specific (3.3)
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Control Room/In-Plant Systems Outline Form ES-301-2

K.

JPM 247

K/A

JPM 733A

K/A

JPM 306

K/A

Title: Perform Field Actions for Stuck Open Main Steam Relief Valve
(MSRYV) in accordance with AOI-1-1, Relief Valve Stuck Open

Description: The candidate will perform field actions necessary to
close a stuck Open MSRYV in accordance with AOI-1-1, Relief Valve
Stuck Open, Step 4.2.3[2].

239002 Relief/Safety Relief Valves A2.03; Ability to (a) predict the
impacts of the following on the RELIEF/SAFETY RELIEF VALVES;
and (b) based on those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal conditions or
operations: Stuck open SRV (4.1)

Title: Locally Start an EHPM Pump in accordance with EOI Appendix-
7L, Alternate Injection System Lineup EHPM System

Description: The candidate will perform the actions necessary in
accordance with EOI-Appendix-7L, Alternate RPV Injection System
Lineup EHPM System to locally start an EHPM from the local control
panel (LPNL-925-6000) to raise Reactor Water Level to (+)2 to (+)51
inches. The candidate will be required to take action to provide a
power source to the EHPM in accordance with Attachment 1, EHPM
Pump Operation from Local Control Panel LNPL-925-6000.

295009 Low Reactor Water Level AA1.02; Ability to operate and/or
monitor the following as they apply to LOW REACTOR WATER
LEVEL: Reactor Water Level Control (4.0)

Title: Place the Division | ECCS ATU Inverter in Service in accordance
with 0-OI-57C, 208V / 120V AC Electrical System

Description: The candidate will perform operations necessary to
return the Division | ECCS Analog Trip Unit Inverter to service in
accordance with 0-OI-57C, 208V/120V AC Electrical System.

263000 D.C. Electrical Distribution A3.01; Ability to monitor automatic

operations of D.C. ELECTRICAL DISTRIBUTION including: Meters,
dials, recorders, alarms, and indicating lights (3.2)
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ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

Facility: Browns Ferry NPP Date of Examination: 5/17/21
Exam Level: O RO SRO-I O SRO-U

Operating Test No.: 21-04

Control Room Systems:@ 8 for RO, 7 for SRO-I, 2 or 3 for SRO-U, including 1 ESF

: Safety
*
System / JPM Title Type Code Function

Respond to a Control Rod Drift in accordance with AOI-85-

a. JPM 80A 5. Rod Drift In A D, S 1

b. JPM 18A Inj'ect'to the Reactgr in accordance with EOI Appendix-5C, AD P LS >
Injection System Lineup-RCIC
Alternate Generator Bus Duct Fans in accordance with

¢. JPM 743A OlI-47, Turbine-Generator System AN, S 4
Purge the Drywell with the Primary Containment Purge

d. JPM 747 Filter Fan in accordance with OI-64, Primary Containment L,N,S 5
System

e. N/A
Recover from a loss of RPS in accordance with AOI-99-1,

f. JPM 748 Loss of Power to One RPS Bus N, S !
Respond to a Loss of Reactor Building Closed Cooling

g. JPM 602A Water (RBCCW) in accordance with AOI-70-1, Loss of A D,S 8
Reactor Building Closed Cooling Water
Emergency Vent Primary Containment in accordance with

h. JPM 55 EOI Appendix-13, Emergency Venting Primary D,EN, L, S 9
Containment

In-Plant Systems:@ 3 for RO, 3 for SRO-I, 3 or 2 for SRO-U

Perform Field Actions for a Stuck Open Main Steam Relief
i. JPM 247 Valve (MSRV) in accordance with AOI-1-1, Relief Valve D, E, EN 3
Stuck Open

Locally Start an EHPM Pump in accordance with EOI
j- JPM 733A Appendix-7L, Alternate Injection System Lineup EHPM A E,N,R 2
System

Place the Division | ECCS ATU Inverter in Service in
k. JPM 306 accordance withO-OI-57C, 208V / 120V AC Electrical D, L 6
System

@ Al RO and SRO-I control room (and in-plant) systems must be different and serve different safety functions; all 5 SRO-U
systems must serve different safety functions; in-plant systems and functions may overlap those tested in the control room.

* Type Codes Criteria for RO / SRO-1 / SRO-U
(A)lternate path 4-6/4-6/2-3
(C)ontrol room
(D)irect from bank <9/<8/<4
(E)mergency or abnormal in-plant >1/>1/>1
(EN)gineered safety feature >1/>1/>1 (control room system)
(L)yow-Power / Shutdown >1/>1/>1
(N)ew or (M)odified from bank including 1(A) >2/>2/>1
(P)revious 2 exams < 3/< 3/< 2 (randomly selected)
(R)CA >1/>1/>1
(S)imulator

Page 1 of 5




ES-301

Control Room/In-Plant Systems Outline Form ES-301-2

Senior Reactor Operator (Instant)

Job Performance Measures

a.

b.

JPM 80A

K/A:

JPM 18A

K/A

Title: Respond to a Control Rod Drift in accordance with AOI-85-5,
Rod Dirift In

Description: The candidate will perform Surveillance 3.1.3.3, Control
Rod Exercise Test for Withdrawn Control Rods, Step 7.3, Exercising a
Partially Withdrawn Control Rod. During the performance of the
surveillance, a Control Rod will drift in, requiring the candidate to
respond in accordance with AOI-85-5, Rod Drift In. During the actions
required by AOI-85-5, other Control Rods will drift in and the candidate
will insert a manual Reactor SCRAM.

201002 Reactor Manual Control System A2.02; Ability to (a) predict the
impacts of the following on the REACTOR MANUAL CONTROL
SYSTEM; and (b) based on those predictions, use procedures to
correct, control, or mitigate the consequences of those abnormal
conditions or operations: Rod Drift Alarm (3.3)

Title: Inject to the Reactor in accordance with EOl Appendix-5C,
Injection System Lineup - RCIC

Description: The candidate will inject to the Reactor using Reactor
Core Isolation Cooling (RCIC) to maintain Reactor Water Level in
accordance with EOI-Appendix 5C, Injection System Lineup — RCIC.
After injection has begun, the RCIC Flow Controller will fail to operate
in automatic, and the candidate will take manual control of the RCIC
Flow Controller to continue injection.

217000 Reactor Core Isolation Cooling System (RCIC) A1.01; Ability to
predict and/or monitor changes in parameters associated with
operating the REACTOR CORE ISOLATION COOLING SYSTEM
(RCIC) controls including: RCIC Flow (3.7)
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Control Room/In-Plant Systems Outline Form ES-301-2

C.

d.

f.

JPM 743A

K/A

JPM 747

K/A

N/A

JPM 748

K/A

Title: Alternate Generator Bus Duct Fans in accordance with Ol-47,
Turbine-Generator System

Description: The candidate will alternate Turbine-Generator Bus Duct
Cooling Fans in accordance with OI-47, Turbine-Generator System,
Section 6.11.1, Alternating Operating Bus Duct Cooling Fans. When
the standby Bus Duct Fan is started it will trip, and no Bus Duct Fans
will be able to be started. The candidate will respond in accordance
with Alarm Response Procedures and insert a manual Reactor
SCRAM and trip the Main Turbine.

245000 Main Turbine Generator and Auxiliary Systems A4.02: Ability
to manually operate and/or monitor in the control room: Generator
controls (2.9)

Title: Purge the Drywell with the Primary Containment Purge Filter Fan
in accordance with OI-64, Primary Containment System

Description: The candidate will perform operations necessary to air
purge the Drywell with the Primary Containment Purge Filter Fan for
Drywell entry in accordance with OI-64, Purging the Drywell with Primary
Containment Purge Filter Fan, Section 8.2.

223001 Primary Containment System and Auxiliaries A4.05: Ability to
manually operate and/or monitor in the Control Room:
Containment/Drywell oxygen concentration (3.6)

Title: Recover from a loss of RPS in accordance with AOI-99-1, Loss
of Power to One RPS Bus

Description: The candidate will perform operations required to
restore systems following a loss of one RPS Bus in accordance with
AOI-99-1, Loss of Power to One RPS Bus, Section 4.2 [12].

212000 Reactor Protection System A2.01; Ability to (a) predict the
impacts of the following on the REACTOR PROTECTION SYSTEM,;
and (b) based on those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal conditions or
operations: RPS motor-generator set failure (3.9)
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Control Room/In-Plant Systems Outline Form ES-301-2

g.

h.

JPM 602A

K/A

JPM 55

K/A

JPM 247

K/A

Title: Respond to a loss of Reactor Building Closed Cooling Water
(RBCCW) in accordance with AOI-70-1, Loss Reactor Building Closed
Cooling Water

Description: The candidate will respond to a trip of an RBCCW pump
in accordance with AOI-70-1, Loss of Reactor Building Closed Cooling
Water. While performing actions in accordance with AOI-70-1, a total
loss of RBCCW will occur, forcing the Operator to insert a Core Flow
Runback and a manual Reactor SCRAM.

400000 Component Cooling Water System A2.01: Ability to (a) predict
the impacts of the following on the CCWS and (b) based on those
predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal operation: Loss of CCW pump (3.4)

Title: Emergency Vent Primary Containment in accordance with EOI
Appendix-13, Emergency Venting Primary Containment

Description: The candidate will perform operations required to
Emergency Vent the Primary Containment in accordance with
EOI-Appendix-13, Emergency Venting Primary Containment.

288000 Plant Ventilation Systems A2.01: Ability to (a) predict the
impacts of the following on the PLANT VENTILATION SYSTEMS; and
(b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions or operations:
High Drywell Pressure: Plant-Specific (3.4)

Title: Perform Field Actions for Stuck Open Main Steam Relief Valve
(MSRYV) in accordance with AOI-1-1, Relief Valve Stuck Open

Description: The candidate will perform field actions necessary to
close a stuck Open MSRYV in accordance with AOI-1-1, Relief Valve
Stuck Open, Step 4.2.3[2].

239002 Relief/Safety Relief Valves A2.03; Ability to (a) predict the
impacts of the following on the RELIEF/SAFETY RELIEF VALVES;
and (b) based on those predictions, use procedures to correct, control,
or mitigate the consequences of those abnormal conditions or
operations: Stuck open SRV (4.2%)
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Control Room/In-Plant Systems Outline Form ES-301-2

K.

JPM 733A

K/A

JPM 306

K/A

Title: Locally Start an EHPM Pump in accordance with EOI
Appendix-7L, Alternate Injection System Lineup EHPM System

Description: The candidate will perform the actions necessary in
accordance with EOI-Appendix-7L, Alternate RPV Injection System
Lineup EHPM System to locally start an EHPM from the local control
panel (LPNL-925-6000) to raise Reactor Water Level to (+)2 to (+)51
inches. The candidate will be required to take action to provide a
power source to the EHPM in accordance with Attachment 1, EHPM
Pump Operation from Local Control Panel LNPL-925-6000.

295009 Low Reactor Water Level AA1.02; Ability to operate and/or
monitor the following as they apply to LOW REACTOR WATER
LEVEL: Reactor Water Level Control (4.0)

Title: Place the Division | ECCS ATU Inverter in Service in accordance
with 0-OI-57C, 208V / 120V AC Electrical System

Description: The candidate will perform operations necessary to
return the Division | ECCS Analog Trip Unit Inverter to service in
accordance with 0-OI-57C, 208V/120V AC Electrical System.

263000 D.C. Electrical Distribution A3.01; Ability to monitor automatic

operations of D.C. ELECTRICAL DISTRIBUTION including: Meters,
dials, recorders, alarms, and indicating lights (3.2)
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ES-301 Control Room/In-Plant Systems Outline Form ES-301-2

Facility: Browns Ferry NPP Date of Examination: 5/17/21

Exam Level: RO [ SRO-| SRO-U Operating Test No.: 21-04

Control Room Systems:@ 8 for RO, 7 for SRO-I, 2 or 3 for SRO-U, including 1 ESF

Safety

i *
System / JPM Title Type Code Function

a. N/A

b. N/A

c. IJPM 743A AIternatg Generator Bus Duct Fans in accordance with Ol- AN S 4
47, Turbine-Generator System

d. N/A

e. N/A

f. N/A

Respond to a Loss of Reactor Building Closed Cooling
g. JPM 602A  Water (RBCCW) in accordance with AOI-70-1, Loss of A D,S 8
Reactor Building Closed Cooling Water

Emergency Vent Primary Containment in accordance with
h. JPM 55 EOI Appendix-13, Emergency Venting Primary D,EN, L, S 9
Containment

In-Plant Systems:@ 3 for RO, 3 for SRO-I, 3 or 2 for SRO-U

i. N/A
Locally Start an EHPM Pump in accordance with EOI

j- JPM 733A Appendix-7L, Alternate Injection System Lineup EHPM A E,;N,R 2
System
Place the Division | ECCS ATU Inverter in Service in

k. JPM 306 accordance with 0-OI-57C, 208V / 120V AC Electrical D, L 6
System

@ Al RO and SRO-I control room (and in-plant) systems must be different and serve different safety functions; all 5 SRO-U
systems must serve different safety functions; in-plant systems and functions may overlap those tested in the control room.

* Type Codes Criteria for RO / SRO-1/ SRO-U
(A)lternate path 4-6/4-6/2-3
(C)ontrol room
(D)irect from bank <9/<8/<4
(E)mergency or abnormal in-plant >1/>1/>1
(EN)gineered safety feature >1/>1/>1 (control room system)
(L)yow-Power / Shutdown >1/>1/>1
(N)ew or (M)odified from bank including 1(A) >2/>2/>1
(P)revious 2 exams < 3/< 3/< 2 (randomly selected)
(R)CA >1/>1/>1
(S)imulator
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ES-301

Control Room/In-Plant Systems Outline Form ES-301-2

Senior Reactor Operator (Upgrade)

Job Performance Measures

a. N/A

b. N/A

C. JPM 743A

K/A
d. N/A
e. N/A
f. N/A

g.  JPM602A

K/A

Title: Alternate Generator Bus Duct Fans in accordance with Ol-47,
Turbine-Generator System

Description: The candidate will alternate Turbine-Generator Bus Duct
Cooling Fans in accordance with OI-47, Turbine-Generator System,
Section 6.11.1, Alternating Operating Bus Duct Cooling Fans. When
the standby Bus Duct Fan is started it will trip, and no Bus Duct Fans
will be able to be started. The candidate will respond in accordance
with Alarm Response Procedures and insert a manual Reactor
SCRAM and trip the Main Turbine.

245000 Main Turbine Generator and Auxiliary Systems A4.02: Ability
to manually operate and/or monitor in the control room: Generator
controls (2.9)

Title: Respond to a loss of Reactor Building Closed Cooling Water
(RBCCW) in accordance with AOI-70-1, Loss Reactor Building Closed
Cooling Water

Description: The candidate will respond to a trip of an RBCCW pump
in accordance with AOI-70-1, Loss of Reactor Building Closed Cooling
Water. While performing actions in accordance with AOI-70-1, a total
loss of RBCCW will occur, forcing the Operator to insert a Core Flow
Runback and a manual Reactor SCRAM.

400000 Component Cooling Water System A2.01: Ability to (a) predict
the impacts of the following on the CCWS and (b) based on those
predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal operation: Loss of CCW pump (3.3)
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Control Room/In-Plant Systems Outline Form ES-301-2

h.

K/A

i

K.

JPM 55

N/A

JPM 733A

K/A

JPM 306

K/A

Title: Emergency Vent Primary Containment in accordance with EOI
Appendix-13, Emergency Venting Primary Containment

Description: The candidate will perform operations required to
Emergency Vent the Primary Containment in accordance with
EOI-Appendix-13, Emergency Venting Primary Containment.

288000 Plant Ventilation Systems A2.01: Ability to (a) predict the
impacts of the following on the PLANT VENTILATION SYSTEMS; and
(b) based on those predictions, use procedures to correct, control, or
mitigate the consequences of those abnormal conditions or operations:
High Drywell Pressure: Plant-Specific (3.4)

Title: Locally Start an EHPM Pump in accordance with EOI Appendix-
7L, Alternate Injection System Lineup EHPM System

Description: The candidate will perform the actions necessary in
accordance with EOI-Appendix-7L, Alternate RPV Injection System
Lineup EHPM System to locally start an EHPM from the local control
panel (LPNL-925-6000) to raise Reactor Water Level to (+)2 to (+)51
inches. The candidate will be required to take action to provide a
power source to the EHPM in accordance with Attachment 1, EHPM
Pump Operation from Local Control Panel LNPL-925-6000.

295009 Low Reactor Water Level AA1.02; Ability to operate and/or
monitor the following as they apply to LOW REACTOR WATER
LEVEL: Reactor Water Level Control (4.0)

Title: Place the Division | ECCS ATU Inverter in Service in accordance
with 0-OI-57C, 208V / 120V AC Electrical System

Description: The candidate will perform operations necessary to
return the Division | ECCS Analog Trip Unit Inverter to service in
accordance with 0-OI-57C, 208V/120V AC Electrical System.

263000 D.C. Electrical Distribution A3.01; Ability to monitor automatic

operations of D.C. ELECTRICAL DISTRIBUTION including: Meters,
dials, recorders, alarms, and indicating lights (3.2)
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ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Examination Outline Cross-reference: Level RO SRO

202001 (SF1, SF4 RS) Recirculation Tier # 2 |

K2.01 (10CFR 55.41.7)

Knowledge of electrical power supplies to the following: Group # 2 [T
e Recirculation pumps: Plant-Specific KIA # 202001K2.01

Importance Rating 3.2 |

Proposed Question: # 1 ‘

With respect to Recirc Pump power supplies, which ONE of the following completes the
statement below?

2B Recirc Pump is NORMALLY powered by

Note: Unit Station Service Transformer (USST)

A. USST 2A

B. USST 2B

C. Start Bus 2A

D. Start Bus 2B

Proposed Answer: A

Explanation A CORRECT: (See attached) In accordance with 0-OI-57A, Switchyard and
(Optional): 4160V AC Electrical System, 2B Recirc Pump is normally powered by
USST 2A.

B INCORRECT: Incorrect but plausible in that the Browns Ferry Electrical
System is complex and often confused; normally ‘B’ motors are powered by
a ‘B’ board.

C INCORRECT: Incorrect by plausible in that 4KV Start Bus 2A is an
alternate power supply to the 4KV Recirc Boards.

D INCORRECT: Incorrect by plausible in that 4KV Start Bus 2B is an
alternate power supply to the 4KV Recirc Boards.

RO Level Justification: Tests the candidate’s knowledge of the power supplies for the Recirculation
Pumps. This question is rated as memory due to strictly recalling facts related to the electrical distribution
system.

Technical Reference(s):  0-OI-57A, Rev. 166 (Attach if not previously provided)
AC Distribution PIP 02-03, 7/30/19

Proposed references to be provided to applicants during examination: NONE




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Learning Objective: OPL171.007 Obj,3  (As available)
Question Source: Bank # BFN 1703 #56
- (Note changes or attach parent)
Question History: Last NRC Exam 2017
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X

55.43
Comments:



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Copy of Bank Question:

QUESTION 56 rev 1

Which one of the following completes the statement below?
1B Recirc VFD is normally powered by .

A USST1A

B. USST1B

C. Start Bus 2A

D. Start Bus 2B

Answer: A



ES-401

Sample Written Examination

Question Worksheet

Form ES-401-5

Excerpt from AC Distribution PIP 02-03:

4KV START BUS 2A

4KV START BUS 2B
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AC ELECTRICAL DISTRIBUTION SYSTEM
BROWNS FERRY NUCLEAR PLANT

PIP-02-03

07/30/2019
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ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpt from 0-OI-57A:

(Page 3 of 7)

BFN Switchyard and 4160V AC Electrical |0-OI-57A
Unit 0 System Rev. 0166
Page 190 of 210
Attachment 1

Auxiliary Power Supplies and Bus Transfer Schemes

ITEM BOARD AND/OR MAIN BUS NORMAL ALTERMATE REMARKS
7 4kV Recirculation Pump
Boards: (Unit 1,2,3)
A. Recirc VFD set A Unit S5 TR A Start Bus 24 Automatic high speed transfer from the normal to the alternate source is
(BKRs 11221222 1322)  (BKRs 1436,1438, 1442)  initiated by main generator unit trip relays. Automatic delayed transfer
B. Recirc VFD setB UnitSS TR A Start Bus 2B from the normal to the alternate source is initiated by high-speed voltage

(BKRs 1124,1224, 1324)  (BKRs 1534,1536, 1538)  relay. (Breakers are listed in Unit 1, 2, 3 order )




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Examination Outline Cross-reference: Level RO SRO

295001 (APE 1) Partial or Complete Loss of Forced Core Flow Circulation 1/4 Tier # 1 e

G2.4.49 (10CFR 55.41.10)

Ability to perform without reference to procedures those actions that ~ Group # 1 0

require immediate operation of system components and controls. KA # 295001G2.4.49
Importance Rating 46 |0

Proposed Question: # 2

Unit 1 is recovering from an inadvertent trip of Recirc Pump 1A, and the crew is executing the
actions of 1-AOI-68-1, Recirc Pump Trip/Core Flow Decrease.

Which ONE of the following completes the statement below?

Given the condition above, the required action is to

A. SCRAM the Reactor

B. INSERT Control Rods to less than 67.0% loadline

C. INSERT Control Rods to less than 74.0% loadline

D. COMMENCE a Reactor plant shut down and cooldown

Proposed Answer: B

Explanation A INCORRECT: Incorrect but plausible in that 1-AOI-68-1 requires the
(Optional): Reactor to be SCRAMMED as an IMMEDIATE ACTION if both Recirc
Pumps are tripped in MODES 1 or 2.

g CORRECT: (See attached) In accordance with 1-AOI-68-1, Recirc Pump
Trip/Core Flow Decrease, if loadline is greater than 67%, then
IMMEDIATELY take actions to insert Control Rods to less than 67.0%
loadline. This step is right after the OPENING of RECIRC PUMP 1A
DISCHARGE VALVE (as given), but inserting Control Rods can be
performed at the same time by the Operator at the Controls (OATC).

c INCORRECT: Incorrect but plausible in that the previous revision of 1-AOI-
68-1A (was consolidated into 1-AOI-68-1 current revision) required inserting
Control Rods to less than 74% loadline.

D [INCORRECT: Incorrect but plausible in that 1-AOI-68-1 states that when
Recirc Pump was tripped due to a dual seal failure and loop temperature
requirements cannot be maintained then, commence plant shut down and
cooldown.



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

RO Level Justification: Tests the candidate’s ability to recognize a partial loss of forced core flow
circulation with a single Recirc Pump Trip with the priority to immediately perform required actions to
insert Control Rods. This question is rated as C/A due to the requirement to assemble, sort, and
integrate the parts of the question to predict an outcome. This requires mentally using this knowledge and
its meaning to predict the correct outcome. Difficulty is enhanced in that the candidate must decide
between actions for a Single or Dual Recirc Pump Trip.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  1-A0I-68-1, Rev. 1 (Attach if not previously provided)

1-AOI-68-1A, Rev. 5

Proposed references to be provided to applicants during examination:. NONE

Learning Objective: OPL171.007, Obj. 22  (As available)
Question Source: Bank #
Modified Bank # BFEN 1804 #1 (Note changes or attach parent)
New

Question History: Last NRC Exam 2018
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43

Comments:



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Copy of Bank Question:

‘ Proposed Question: # 1 ‘

Unit 1 is recovering from a trip of Recirc Pump 1A and while executing the actions of
1-AOI-68-1A, Recirc Pump Trip/Core Flow Decrease OPRMs Operable, the Balance of Plant
(BOP) Operator has just reported that 1-FCV-68-3; RECIRC PUMP 1A DISCHARGE VALVE has
been manually opened.

The BOP then reports that Recirc Pump 1B has tripped and Unit 1 has entered Region | of the
Power to Flow Map.

Which ONE of the following completes the statement below in accordance with 1-AQI-68-1A?
Given the current plant conditions, the required action is to

A. insert a manual Reactor SCRAM
B. insert Control Rods to less than 74% Loadline
C. commence a normal Reactor Shutdown / Cooldown

D. close the Discharge Valve on the outlet of Recirc Pump 1B

Proposed Answer: A|




ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpts from 1-AOI-68-1.:

BFHM Recirc Pump Trip/Core Flow Decrease | 1-A01-68-1
Unit 1 Rev. 001
Page 7 of 14

4.0 OPERATOR ACTIONS

4.1 Immediate Actions

[1] IF both Recirc Pumps are fripped in modes 1 or 2, THEN
(Otherwize MARK MA)

SCRAM the Reactor]|

4.2 Subzequent Actions

[EER 23-005]

CAUTION

merec) Failure to restart Reactor Recirculation pumps in a timely manner may result in
exceeding the differential temperature limit for pump start and subsequently require plant
depressurnzation to avoid exceeding pressurs-temperature limits for the reactor vessel.

[1] IF both Recirc Pumps are fripped in modes 1 or 2, THEN
(Othernize MARK MA)

FERFORM the following:

[11]

[1.2]

[1.2.1]

RESTART affected Reactor Recirculation pumps.

REFEREMCE 1-01-65.

IF the AT between the Rx vessel bottomn head
temperature and the moderator temperature precludes

restart of a Recirc pump,

oOR

Forced Recirculation flow CANMNOT be established for
any reason, THEM (Otherwize MARK MA)

INITIATE a plant cooldown to prevent exceeding



ES-401 Sample Written Examination

Question Worksheet

Form ES-401-5

EFH Recirc Pump Trip/Core Flow Decrease |1-AQ0K&:8-1
Unit 1 Rev. 0001
FPage 8 of 14

4.2

Subsequent Actions [continued)

1)
2)
3)

4)

HOTES
Step 4.2[2] through Step 4.2[17.3] apply to any core flow lowerng event.
Power To Flow Map is maintained in 0-TI-248, Station Reactor Engineer and on 1C5.

If & cell bypasses while a recirc pump is running, a drop of =200 pm will cccur. The
drive will remain at the speed at which it stopped. Operator action is required to raise
speed following a cell bypass.

Single recirculation locop operation (SLO) is prohibited in the MELLLA+ operating
domain. REFER T Tech Spec 3.4.1.

2] IF a single Recirc Pump has tripped, THEN

CLOSE tripped Recire Pump 1A(1B) discharge valve
1-FC\V-063-0003(0078).

[2] IF 2PRM Upscale Trip Function is inoperable, THEN
(Otherwise MARK N/A)

PERFORM 1-5R-3.3.1.1.1, Core Thermal Hydraulic Stability.

[4] mesz WHEMN the Recire Pump discharge valve has been
closed for at least five minutes (to prevent reverse rotation of
the pump) e siL-s17, THEM
(MARK M if Recire Pump will be isolated for maintenance ).

OPEMN Recirc Pump 1A(18) discharge valve,
1-FCW-068-0003(0078) as necassary to maintain Recirc
Loop in thermal equilibrium.

5] IF loadline is greater than 67.0%, THEM
(Otherwise MARK M/A)

IMMEDIATELY take actions to insert contrel rods to less than
87.0% loadline. JHE FEREMNCE O-TI-454, Reactivity Control
Flan and 1-31-85.



ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

BFHN Recirc Pump Trip/Core Flow Decrease | 1-A01-68-1
Unit 1 Few. 0001
Page 3 of 14

42 Subsequent Actions (continued)

MOTE

The remaining subsequent action steps apply o a single Reactor Recirc Pump thp.

[71 MAINTAIN operating Recirc pumnp fioer less than 48,600 gpm.
REFEREMCE 1-21-3B.

[2] perie] WHEN plant conditions allow, THEM,
(Cvenaise MARK MIA)Y

MAINTAIN operating jet pump loop fiow greater than
41 x 10° Ibmvhr (1-F1-88-468 or 1-FI-B8-48). o= s s

CAUTION

The temperature of the coolant bebesen the dome and the idle Recin: loop shouwld be
miaintained within 75°F of each other. If this limit cannot be maintained, a plant cool down
should be initiated. Failure to maintain this limit and not cool down could result in hangers
and'or shock suppressers exceading their maximum travel range. (oe s 251, 30 asd 517)

[&] IF Recirz Purmnp was fripped due to dual seal failure, THEN
(Cnensise MARK MIA)

[0.1]

[8.2]

[8.3]

[0.4]

ENSURE TRIPFED, RECIRC DRIVE 1A[1B) MORMAL

FEEDER, 1-HEZ-E57-17{14).

ENSURE TRIPFED, RECIRC DRIVE 1A[1B)

ALTERMATE FEEDER, 1-H5-57-15(12).

CLOSE fripped recic pump suction vahse wsing,
RECIRC FUMF 1A[1B) SUCTIOM VALVE,

1-HS-88-1(77).

IF it is evident that 75°F betwesn the dome AND the idle
Recire loop CAMMOT be maintained, THEM

COMMENCE plant shut dosem and cool down.

REFEREMCE 1-G01-100-124.



ES-401

Sample Written Examination

Question Worksheet

Form ES-401-5

Excerpt from 1-AOI-68-1A (previous revision consolidated into current revision of 1-AOI-68-1):
supports Distractor (C)

BFN Recirc Pump Trip/Core Flow Decrease | 1-A0I-68-1A
Unit 1 OFRMs Operable Rev. 0005
Page 8 of 13

4.2

Subsequent Actions (continued)

1)
2)
3)

HOTES

Step 4.2[2] through Step 4.2[17.3] apply to any core flow lowering event.
Power To Flow Map is maintained in 0-T1-248, Station Reactor Engineer and on ICS.

If a cell bypasses while a redirc pump is running, a drop of =200 rpm will occur. The
drive will remain at the speed at which it stopped. Operator action is required to raise

speed following a cell bypass

[2]

3]

[4]

[]

[€]

IF a single Recirc Pump has tripped, THEN

1-FCV-068-0003{007T9).

CLOSE tripped Recirc Pump 1A(1B) discharge valve

merc) WHEN the Recirc Pump discharge valve has been

closed for at least five minutes (to prevent reverse rotation of

OPEN Recirc Pump 1A(1B) discharge valve,

the pump) joe sa-517), THEN (N/A if Recirc Pump will be isolated
for maintenance)

1-FCV-068-0003(0079) as necessary to maintain Recinc

Loop in thermal equilibrium.

IF loadline is greater than 74%, THEN (Otherwise N/A)

IMMEDIATELY take actions to insert control roeds to less than
4% loadline AND REFER TO 0-TI-464, Reactivity Control

an and 1-CH-85.

RAISE core flow 1o greater than 43% in accordance with

1-01-68.

INSERT control rods to exit regions if NOT already exited AND
REFER TO 0-TI-464, Reactivity Control Plan and 1-O1-85. O
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Question Worksheet

Examination Outline Cross-reference: Level RO

295037 (EPE 14) SCRAM Condition Present and Reactor Power Above APRM Tier # 1

Downscale or Unknown / 1

EA1.04 (10CFR 55.41.7) Group # 1

Ability to operate and/or monitor the following as they apply to K/A # 295037EA1.04

SCRAM CONDITION PRESENT AND REACTOR POWER ABOVE
APRM DOWNSCALE OR UNKNOWN:

e SBLC

Importance Rating 4.5*

Proposed Question: # 3 ‘
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Question Worksheet

Form ES-401-5

Unit 1 Anticipated Transient Without a SCRAM (ATWS) conditions exist with

the following conditions:

e 1-EOI-1A, ATWS RPV Control is in progress

e Reactor Pressure is 950 psig

e 1-EOI Appendix-3A, SLC INJECTION in progress as indicated
e SLC SQUIB VALVE CONTINUITY LOST, (1-9-5B, WINDOW

20) alarms

*NOTLIT  *LIT *LIT

...........

SQUIB VALVE A
CONTINUITY

1-Z1-63-8A

4=\ SQUIBVALVEB
CONTINUITY
- Rt 1-21-63-88

SLC FLOW
1-1L-63-11

SLC
SQUIB VALVE

CONTINUITY LOST

SLC STORAGE
TANK LEVEL
1-LI-63-1A

®—®wo

[ENUNNNRR R I

Livinintel

=4

SLC PUMP
DISCH PRESS
1-PI-63-7A

Given the conditions above, which ONE of the following completes the statement below

regarding the status of the Standby Liquid Control (SLC) System?

SQUIB VALVE (1) has fired and SLC (2) injecting to the Reactor.

A (1)A
(2) is

B. (1)A
(2) is NOT

C. (1)B
(2) is

D. (1)B
(2) is NOT

Proposed Answer: A
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Question Worksheet

Explanation A CORRECT: (See attached) In accordance with 1-EOI Appendix-3A, SLC

(Optional): INJECTION, SQUIB VALVE A has fired. This is indicated by SQUIB
VALVE ‘A’ CONTINUITY extinguished blue light and the provided SLC
SQUIB VALVE CONTINUITY LOST annunciator being illuminated. For
second part, SLC is injecting to the RPV based on 1100 psig discharge
pressure, SLC PUMP 1A red light is lit indicating pump is running and the
SLC FLOW red light is illuminated. However, the SLC INJECTION TO
REACTOR (1-9-5B, Window 14) was not provided to the candidate.

B INCORRECT: First partis correct (See A). Second part is incorrect but
plausible in that up to 10 indications can exist to indicate whether SLC is or
IS not injecting to the RPV. The candidate could easily confuse the various
light indications and/or the given annunciator requirements to be
illuminated.

C INCORRECT: First partis incorrect but plausible if the candidate confuses
squib valve firing indications with the provided SLC SQUIB VALVE
CONTINUITY LOST annunciator requirements to be illuminated or the
SQUIB VALVE ‘B’ CONTINUITY blue light indicated as LIT. Second part is
correct (See A).

D INCORRECT: First part is incorrect but plausible (See C). Second part is
incorrect but plausible (See B).

RO Level Justification: Tests the candidate’s ability to operate and monitor the Standby Liquid Control
(SLC) System as it relates to Anticipated Transient Without SCRAM (ATWS) condtions. This question is
rated as C/A due to the requirement to assemble, sort, and integrate the parts of the question to predict
an outcome. This requires mentally using specific knowledge and its meaning to predict the correct
outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  1-ARP-9-5B, Rev. 22 (Attach if not previously provided)

1-EOI Appendix-3A, Rev. 0
OPL171.039, Rev. 22

Proposed references to be provided to applicants during examination: Panel 1-9-5, 1-L1-63-1A, SLC
Storage Tank Level and
1-PI-63-7A, SLC Pump
Discharge Pressure and 1-
HS-63-6A, SLC Pump 1A/1B
Pumpl/light indications and
1-7Z1-63-8A/B, SLC Valve A/B
Continuity lights and 1-IL-
63-11, SLC Flow light
indication. SLC SQUIB
VALVE CONTINUITY LOST,
(1-9-5B, WINDOW 20)




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Learning Objective: OPL171.039 Obj. 4,9, 10 (As available)
Modified Bank # ~ BFN 1804 #32 (Note changes or attach parent)
Question History: Last NRC Exam 2018
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Question Worksheet

Form ES-401-5

Copy of Bank Question:

Unit 1 is executing 1-ECI-1A, ATWS RPV Control. The Unit Operator (UQ) is directed to inject
Standby Liquid Control (SLC) in accordance with 1-ECI Appendix-3A, SLC INJECTION.

The UQ places 1-H5-63-6A, SLC PUMP 1AMB control switch in the "START-A" position and
observes the following Panel 1-9-5 conditions:

*LIT *LIT

SQUIE VALVE A @ Q @ SQUIE VALVE B
CONTINUITY - CONTINUITY
1-ZHERAL 1 JHELER *NDT II'_II'T
SLC FLOW
11

| SLC PUMP 1A Q

| SLC PUMP 1B
LT
Which OME of the following completes the statement below?

The status of the SLC system indicates __ (1) AND the correct action(s) as stated in
1-EOI Appendix-34,isto _ (2) .

A (1) NEITHER squib valve has fired
(2) start SLC Pump 1B, AND verify proper operation

B. (1) ONE squib valve has fired
(2) start SLC Pump 1B, AND verify proper operation

C. (1) ONE squib valve has fired
(2) verify proper system operation by observing the SLC tank level lowering by ~1%
per minute

0. (1) BOTH squib valves have fired
(2) verify proper system operation by cbserving the SLC tank level lowering by ~1%
per minute

| Proposed Answer: A |
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Excerpt from 1-ARP-9-5B:

BFN Panel 9-5 1-ARP-9.5B
Unit 1 1-XA-55-5B Rev. 0022
Page 23 of 42

Senson Trip Point:
SLC
sSaulB VALVE
1-XM-63-84 and 8B fall 3.0 ma
CONTINUITY LOST .
1-EA-63-8 rise 7.0 ma
| 20
{Page 1 of 1)

Sensor Behind Panel 1-9-5
Location: Main Control Room
Probable A. Cleared fuse.
Cause: B. Loss of power supply.

C. Blown Photohelic Bulb.

D. Sensor malfunction.

E. SLC pump start from the control room.

F. Comosion buildup inside electrical connector
Automatic Mone
Action:
Operator A IF 3LC has been initiated, THEN
Action: REFER TQ 1-ECQI-1 or 1-AOQI-79-2. O

B. IF 5LC has NOT bkeen initiated, THEN
PERFORM the following:
1. CHECK blue indicating lights on Panel 1-9-5 to determing

which valve ignition circuit failed. O
2. CHECK szensor and amp meter in back of Panel 1-9-5. O
3. DISPATCH personnel to the SLC tank, RB El. 639", to



ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpt from 1-EOI APPENDIX-3A:

BEN 1-EQI APPENDIX-3A
SLC INJECTION Rev. 0
UNIT 1
Page 10f2
LOCATION: Unit 1 Control Room

ATTACHMENTS:  None

A

1 UNLOCK and PLACE 1-HS-63-6A, SLC PUMP 1A/1B, control switch in
START-A or START-B position.

2. CHECK SLC System for injection by observing the following:

Selected pump starts, as indicated by red light illuminated above
pump control switch.

Squib valves fire, as indicated by SQUIB VALVE A and B
CONTINUITY blue lights extinguished,

SLC SQUIB VALVE CONTINUITY LOST 1-EA-63-8 Annunciator
in alarm on Panel 1-9-5 (1-XA-55-5B, Window 20).

1-PI-63-7A, SLC PUMP DISCH PRESS, indicates above
RPV pressure.

System flow, as indicated by 1-1L-63-11, SLC FLOW, red light
illuminated on Panel 1-9-5,

SLC INJECTION FLOW TO REACTOR 1-FA-63-11, Annunciator
in alarm on Panel 1-9-5 (1-XA-55-5B, Window 14).

........... Proper system operation CANNOT be venfied,
___________ RETURN to Step 1 and START other SLC pump.

4. VERIFY RWCU isolation by observing the following:

RWCU Pumps 1A and 1B tripped
1-FCV-69-1, RWCU INBD SUCT ISOLATION VALVE closed
1-FCV-69-2, RWCU OUTBD SUCT ISOLATION YALVE closed

1-FCV-69-12, RWCU RETURN ISOLATION VALVE closed.

5. VERIFY ADS inhibited.

6. MONITOR reactor power for downward trend.
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Excerpt from OPL171.039 SLC Lesson Plan:

63
o : N8
NLOA4nh T 10aibicieitlqg
LO4h 9 12afbliciellig

When initiation of the SLC System is required, normal system operation is governed by EOI ix 34 “SLC
Injection.” The SLC Systam is normally in a standby readiness lineup with the SLC Storage Tank aligned to the
SLC Pumps. System initiation requires only that the operator place the key, located beside SLC PUMP A/B
switch (HS-63-6A) at Panel 9-5, into the switch and tumn it; followed by placing the switch itself into either START
FUMP A or START PUMP B position. The switch will spring-retumn to the respective NORM AFT START position.
Ohjective 7

Upon placing the switch to START PUMP A or START PUMP B, the following actions take place:

+«  The selected SLC PUMP starts as indicated by the red “pump running” light on Panel 9-5.

«  Both SQUIB VALVES fire, as indicated by both SQUIB VALVE A and B CONTINUITY blue lights extinguished
and activation of Annunciator SLC SQUIB VALVE CONTINUITY LOST, (9-58 Window 20).

+  SLC PUMP DISCHARGE PRESSURE indicates above RPY pressure on Panel 9-5 (approximately 1100 psig
with Reactor Pressure in the normal range),

+  System flow initiates, as indicated by the SLC FLOW red indicating light on Panel 9-5,

+  SLC INJECTION FLOW TO REACTOR, (9-58 Window 14) Annunciator activates on Panel 9-5.

+  Reactor Water Cleanup System INBOARD AND OUTBOARD SUCTION ISOLATION VALVES (FCV- 60-1
and 2) and RETURN ISOLATION VALVE (FCV-69-12) automatically close to prevent removal of the poison
salution from the reactor vessel. The RWCL PUMPS also trip on interlock.
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Question Worksheet
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Examination Outline Cross-reference;:

239002 (SF3 SRV) Safety Relief Valves
G2.2.44 (10CFR 55.41.5)
Ability to interpret control room indications to verify the status and

operation of a system and understand how operator actions and
directives affect plant and system conditions.

Proposed Question: # 4 ‘

Unit 1 is operating at 100% RTP with the following:

Which ONE of the following completes the statements

below?

As a result of the above condition, indicated Main

Generator Megawatts Electric (MWe) on Panel

1-9-5will __ (1) .

In accordance with the applicable Abnormal Operating
Procedure (AOI), the correct Immediate Action is to

reduce Reactor Power to less than or equal to (2)

Level

Tier #
Group #
KIA #

Importance Rating

I_gor—~ m<r>»<

INPUT

4

239002G2.2.44

N = S
N N - .

z = E z
1.00 1.00 1.00 1.00
ro 81 ’,. 81 r. 81 I—. 81
, Q64 | @64 | @64 | @ 64

A

P Q@ @ @
P Q3% ! @3 ! @33 ;! @ 3
r @ 2% @ %5 @ 26 @ 26
6 @16 o @1 o @16 o @ 16
H Q oo 1 @ o Y @ » i @ o
Lo 04 L 04 L 04 @ o
Q o Q o @ o @ o

INPUT INPUT

>

INPUT

®
(Q]

Kl

INPUT

4

b\ . s < N s
X-1-23 | 1-XI-1-30 | 1-XI-1-31 | 1-XI-1-34 | 1-XI-141 | 1-X1-1-42
A. (1) lower
(2) 95% FLO MONITOR
1-FMT-1-4
B. (1) lower
(2) 90%
C. (1) remain constant
(2) 95%
D. (1) remain constant
(2) 90%
Proposed Answer: B
Explanation A INCORRECT: The first part is correct (See B). The second part is
(Optional): incorrect but plausible in that in accordance with 1-AOI-6-1, Feedwater

Heater String/Extraction Steam Isolation, Reactor Power is reduced by 5%
as an immediate action. Additionally, previous plant procedures directed

Reactor Power reduction of 5% when an SRV inadvertently opened,

regardless of the power level at which the SRV opened.
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B CORRECT: (See attached) In accordance with 1-AOI-1-1, Relief Valve
Stuck Open, a symptom of an open SRV is that Main Generator Output
lowers. This is due to steam being directed from the Main Steam Line
before it reaches the Main Turbine. For second part, in accordance with
1-AOI-1-1, an Immediate Action for a stuck open SRV is to reduce Reactor
Power to less than 90% if Reactor Power is above 90% at the time the SRV
opens. The candidate is given in the conditions that Reactor Power is
100%, therefore a power reduction to < 90% is required.

C INCORRECT: The first part is incorrect but plausible in that the candidate
may believe that an open SRV has no effect on Main Generator loading due
to the Turbine Control System. The second part is incorrect but plausible
(See A).

D INCORRECT: The first part is incorrect but plausible (See C). The second
part is correct (See B).

RO Level Justification: Tests the candidate’s ability to interpret Control Room indications of a stuck open
SRV and understand the actions required to affect plant conditions. This question is rated as C/A due to
the requirement to assemble, sort, and integrate the parts of the question to predict an outcome. This
requires mentally using specific knowledge and its meaning to predict the correct outcome.

Technical Reference(s):  1-AOI-1-1, Rev.5 (Attach if not previously provided)
1-AOI-6-1, Rev. 0
1-47E801-1, Rev. 27

Proposed references to be provided to applicants during examination: 1-FMT-1-4, SRV TAILPIPE
FLOW MONITOR DRAWING

Learning Objective: OPL171.074 Obj. 2 (As available)
OPL171.009, Obj 6

Question Source: Bank #

ILT EXAM BANK
OPL171.009-06 002 (Note changes or attach parent)
Modified Bank # #361

New
Question History:
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43
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Copy of Bank Question:
361. OPL171.009-06 002

Which ONE of the following indicates the expected response of Main Generator
Megawatts Electric (MWE) and Main Steam Line Flow in the affected Main Steam Line
upon the inadvertent opening of an MSRY with the reactor at 100% power?

Main Generator MWE Affected Main Steam Line Steam Flow
A Rises Rises
B. Rises Lowers
C. Lowers Rises

O Lowers Lowers



ES-401

Sample Written Examination Form ES-401-5
Question Worksheet

Excerpts from 1-AOI-1-1:

BFN
Unit 1

Relief Valve Stuck Open 1-A0I-11
Rev. 0005
Page 3 of 34

1.0

2.0

3.0

PURPOSE

This abnormal operating instruction provides symptoms, automatic actions and
operator actions for a stuck open relief valve.

SYMPTOMS

A

Annunciator MAIN STEAM RELIEF VALVES OPEN 1-FA-1-1 (1-XA-55-3C,
Window 25) is in alarm due to the SRV Tailpipe Flow monitor sensing flow.

GENERATOR LOAD recorder, 1-XR-57-57, Panel 1-9-8, indication is lowering.

MAIN STEAM/TURBINE STEAM FLOW, flow recorder 1-FR-46-5, Panel 1-9-5,
indication is lowering.

SUPPRESSION POOL WATER TEMPERATURE recorder, 1-TR-64-161 and
SUPPRESSION POOL WATER TEMPERATURE recorder, 1-TR-64-162,
Panel 1-9-3, indication is rising.

AUTOMATIC ACTION

Mone
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EFN Relief Valve Stuck Open 1-A0I-1-1
Unit 1 Rev. 0005
Page 4 of 34

4.0 OPERATOR ACTION

NOTE

Once a M3RY is operated, a time delay of 15 to 30 seconds can be expected before a
response can be detected on 1-TR-1-1, MSRY DISCHARGE TAILPIPE TEMPERATURE.
ICS can be used to monitor the discharge tailpipe temperature, but the appropriate
indications on 1-TR-1-1 must be confirmed.

4.1 Immediate Action
[1]  IDENTIFY stuck open relief valve by
OBSERVING the following:

« SRV TAILPIPE FLOW MONITOR, 1-FMT-1-4, on
Panel 1-9-3,

OR

« MSRV DISCHARGE TAILPIPE TEMPERATURE,
1-TR-1-1 on Panel 1-9-47. O

[21  IF relief valve transient occurred while operating above 90%
power, THEN

REDUCE reactor power to <90% RTP with recirc flow.
(Otherwise N/A) O
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Excerpt from 1-AOI-6-1: Supports Distractors A(2), C(2)

BFN Feedwater Heater String/Extraction |1-AOI-6-1
Unit 1 Steam Isolation Rev. 0000
Page 7 of 18

4.0 OPERATOR ACTIONS

41 Immediate Actions

[1] REDUCE Core Power to greater than or equal to 5% below
initial power level to maintain thermal margin.
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Excerpt from 1-47E801-1: lIllustrates provided SRV 1-31 location on Main Steam header
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-
9-_

STEAM SUPPLY

1-4TEEI2-1, &7

-

- -

¥ ¥

2 2

= B

¢ f— ¢
£ REACTOR - CONTON
2 (102,500,000 LE/WR} 1-4TERI31 F
FROM RCIC MATN .

T S —

MAIN STEAM CONDENSER A
(1§, 440,000 LBMR)

(

FROM RPV
HEAD WINT

i 1=4TEB1T=1,F3

= STEAM LINE C

STEAM LINE D

SEE NOTE 11
{TYP & PLCS)

TO PSC

1-47E817-1.C3 @ E




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Examination Outline Cross-reference: Level RO SRO
259002 (SF2 RWLCS) Reactor Water Level Control Tier # 2 |
K1.11 (10CFR 55.41.7)
Knowledge of the physical connections and/or cause effect Group # 1 P
relationships between REACTOR WATER LEVEL CONTROL K/A # 2590002K1.11
SYSTEM and the following:

e Drywell pressure: Fwcywpecr

Importance Rating 3.0

Proposed Question: # 5

Unit 2 was operating at 100% RTP when an event occurred, resulting in the following conditions:

¢ A manual Reactor SCRAM was inserted

e Reactor Water Level lowered to (-) 30 inches

e Drywell Pressure is 2.85 psig

¢ HPCI automatically initiated and is injecting to the Reactor at 5300 gpm

Given the conditions above, which ONE of the following completes the statement

below in accordance with 2-OI-73, High Pressure Coolant Injection System?

HPCI automatically initiated due to (1) and is injecting into (2) Feedwater

System line.

A. (1) High Drywell Pressure

INCORRECT: First part is correct (See B). Second part is incorrect but

(2)'B

B. (1) High Drywell Pressure
(2) ‘A’

C. (1) Low Reactor Water Level
(2)'B

D. (1) Low Reactor Water Level
(2) ‘A,

Proposed Answer: B

Explanation

(Optional):

plausible in that RCIC injects into ‘B’ Feedwater System line. HPCI and
RCIC Systems components, setpoint, isolations and initiation are often
confused.

CORRECT: (See attached) In accordance with 2-OI-73, High Pressure
Coolant Injection System, the HPCI System automatically initiates on Low
Reactor Water Level at (-) 45 inches and High Drywell Pressure at (+) 2.45
psig. For second part, HPCI injects into ‘A’ Feedwater System line.
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c INCORRECT: First part is incorrect but plausible if the candidate confuses
the Reactor Water Level setpoint of (+) 2 inches as an automatic initiation
for HPCI. That is a specific Reactor Water Level setpoint for numerous
systems to isolate from PCIS Groups 2, 3, 6 and 8 and a SCRAM setpoint.
Second part is incorrect but plausible (See A).

D [INCORRECT: First partis incorrect but plausible (See C). Second part is
correct (See B).

RO Level Justification: Tests the candidate’s knowledge of the cause and effect relationship between
Reactor Water Level Control as it relates to HPCI and High Drywell Pressure. This question is rated as
C/A due to the requirement to assemble, sort, and integrate multiple distinct parts of the question to
predict an outcome. This requires mentally using specific knowledge and its meaning to predict the
correct outcome.

Technical Reference(s):  2-OI-73, Rev. 101 (Attach if not previously provided)
OPL171.042, Rev. 23
OPL171.040, Rev. 31

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.042 Obj. 3a_ (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43
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Excerpt from 2-OI-73:

BFN
Unit 2

High Pressure Coolant 2-01-7T3
Injection System Rev. 0101
Page 12 of 97

33

34

3.5

Equipment {continued)

H.

The HPCI Injection valve, 2-FCV-73-44, is a 14 inch, Crane, Class 900, flex
wedge gate valve. Flex wedge valves are potentially susceptible to pressure
locking. D'CH 69896 has been implemented to eliminate the potential for
pressure locking of 2-FCV-73-44 by drilling a 1/4" hole in the downstream side
of the disc.

Initiation

A

When any of the following signals are received, the HPCI System automatically
initiates:

1. Low RPY water level at -45".
2.  High drywell pressure at 2.45 psig.

The HFCI PUMP MIN FLOW VALVE, 2-FCW-73-30, will automatically open
when system flow is at or below 200 gpm (lowering) if a system initiation signal
is present, and will automatically close when system flow is at or above

1255 gpm (rising) regardless of presence of initiation signal.

HPCI PUMP MIN FLOW VALVE, 2-FCW-73-30, will open on receipt of an
initiation signal even with HPCI Auxiliary Oil pump in PULL-TO-LOCK position
resulting in slowly draining CST to Suppression Chamber.

Isolation

A, When any of the following signals are received, the HPCI System automatically

isolates: (REFER TO 2-A0I-64-2b, Group 4 HPCI Isolation.)
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Excerpt from OPL171.042 Lesson Plan:

OPL171.042 | High Pressure Cooling Injection (HPCI), Rev# 23U2

Lesson Plan Content
Outline of Instruction

Instructor Notes and Methods
(Optional)

c¢) Turbine Auxiliaries
3. Flow path

a) One 100% System

b) Steam Path

(1) From B Main Steam Line upstream of the flow
restrictor

(2) Through isolation valves
(3) Through stop valve and control valves

(4) Exhaust through check valve to suppression
pool

c¢) Water Path

(1) Normal condensate path from CST to the
HPCI pump, to the A Feedwater line and into
the Reactaor vessel

(2) Alternate suction path from suppression pool

(3) Automatic swap over to suppression pool on
high suppression pool level +5.25" or low
CST level Elev < 552'6"

Obj. ILT 1
Obj. LOR 1
Obj. NLO 10

TP-1

Approx. 7000 gallons left in CST
piping when auto swap occurs on
low CST Level.



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Excerpt from OPL171.040 Lesson Plan:

OPL171.040, Reactor Isolation Cooling (RCIC), Rev.# 31

Lesson Plan Content

Instructor M
and Method

Cutline of Instruction

The demonstration is based on Browns Fermy and other BWR plant

performance problems. These plant performance problems are derived from
the following operating experience:

FPER DD-D11480: Discharge Piping Overpressurization

MRC IM 2000-01: BWR Operational lssues During Rx Scram & Transient
GE SIL MNo. 623: Peak Pump Discharge Pressure during SRs

OE10570: Turbine Trips Due to Check Valve

OE11133: Pump Trip on Lo Suct Press Due To Unfilled Discharge Piping

Presentation
A_  General Description

1. The purpose of the RCIC System iz to provide a source of high
pressure coolant makeup to the Reactor vessel in case of a loss of
feedwater flow. The system is used to maintain the Reactor water
level and for Reactor pressure control under MSIY isclation
conditions and loss of normal feedwater.

2. Safety Design Basis

RCIC operates automatically to maintain sufficient coolant in the
vessel so that the fuel will not overheat in the event of Reactor ILT/MLO 1
isolation and loss of feedwater flow. The system is a consequence
limiting system rather than an ECCS system.

B. The RCIC System Consists of :

1 'é’:g;inedﬁven pump located in basement of Reactor Building (Elev. Obj. MLOR *

Ohbj. NLO 2
2. Turbine is driven by steam from Main Steam Line "C" and exhausts to TP-1 & TP-2
the suppression pool.

3. Pump is normally lined up to take suction from the Condensate Siorage
Tank (CST), but can take suction from suppression pool (only done Obj. ILT 2.
manually).

Obj. NLO 3

4. Pump dizcharges to Reactor via feedwater line B )

a. Turbine

can aememema
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Examination Outline Cross-reference: Level RO SRO
215004 (SF7 SRMS) Source-Range Monitor Tier # B
K1.06 (10CFR 55.41.2)
Knowledge of the physical connections and/or cause-effect Group # 1
relationships between the SOURCE RANGE MONITOR (SRM) KIA # 215004K1.06
SYSTEM and the following:

* _Reactor vessel Importance Rating 28 | T

Proposed Question: # 6

With regards to the Source Range Monitors (SRMs), which ONE of the following completes the

statements below?

To fully WITHDRAW the SRMs from the Core, the DRIVE OUT pushbutton is required

to be (1) .

To fully INSERT the SRMs into the Core, the DRIVE IN pushbutton is required to

be (2) .

A. (1) momentarily depressed and released due to a seal-in contact
(2) momentarily depressed and released due to a seal-in contact

B. (1) momentarily depressed and released due to a seal-in contact
(2) continuously depressed and held for the entire length of travel

C. (1) continuously depressed and held for the entire length of travel
(2) momentarily depressed and released due to a seal-in contact

D. (1) continuously depressed and held for the entire length of travel
(2) continuously depressed and held for the entire length of travel

Proposed Answer: C

Explanation
(Optional):

INCORRECT: First part is incorrect but plausible in that in accordance with
1-01-92, Source Range Monitors, to withdraw the SRMs from the core, the
procedure directs the operator to depress and hold the Drive Out Push
Button. This procedure is infrequently performed, and the drive in/drive out
circuitry is often confused. The candidate must know the circuitry to realize
that the Drive Out Push Button is a momentary contact and does not have a
seal-in contact to maintain the drive out circuit energized once released.
Second part is correct (See C).

INCORRECT: First part is incorrect but plausible (See A). Second part is
incorrect but plausible in that the Drive In Push Button has a maintained
contact in order to keep the drive in circuit energized until the SRMs have
been fully inserted into the core.
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C CORRECT: (See attached) In accordance with 1-OI-92, Source Range
Monitors, the Drive Out Push Button must be continuously depressed in
order to maintain the drive in circuit energized. For second part, the DRIVE
IN pushbutton has a maintaining contact to keep the drive in circuit
energized until the SRMs have been fully driven into the core.

D INCORRECT: First partis correct (See C). Second part is incorrect but
plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of the SRMs and how they are driven into and
out of the core. This question is rated as Memory due to the requirement to strictly recall facts related to
how the SRMs are driven into and out of the core.

Technical Reference(s):  1-0O1-92, Rev.10 (Attach if not previously provided)
OPL171.019, Rev. 14

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.019 Obj. 4d (As available)
Question Source: Bank #

ILT Exam Bank

OPL171.019-07 001 (Note changes or attach parent)

Modified Bank # #593
New

Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Copy of Bank Question:

QUESTIONS REPORT
for ILT Exam Bank 06 27 2013
593, OPL171.019-07 001

Unit 1 is performing a reactor startup with the following:

- Reactor Power indicates 50/125 on Range 5 of all IRMs.

- Reactor Period is approximately 100 seconds and stable.

- SRM 'B' and SRM 'C" indicate 1000 cps and are partially withdrawn.

- SEM A" and SEM 'D indicate 30,000 cps and are fully inserted.

- All 4 SEMs are selected.

- The DRIVE OUT pushbutton is firmly depressed, then released after 3 seconds.
- NO other operator actions are taken.

Which OMNE of the following describes the expected response of the SRM detectors
and Reactor Manual Control System as a result of these actions?

A_ All 4 SEM detectors fully withdraw from the core.
There are no control rod insert or withdrawal blocks received as a result of these
actions.

B. All4 SRMs will fully withdraw from the core.
A control rod withdrawal block will occur when any detector indication lowers below
145 cps.

C. All 4 SEM detectors momentarily withdraw, then stop when full-in indication is lost.
A control rod withdrawal block is received when any SRM detector is not fully
inserted.

Dv All 4 SEMs will withdraw while the DRIVE OUT pushbutton is depressed, then stop
when the button is released.
A control rod withdrawal block will occur when any SRM detector indication reaches
68,000 cps.
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Excerpts from 1-O1-92:

BFN Source Range Monitors 1-01-92
Unit 1 Rev. 0010
Page 15 of 20

6.3 Withdrawing SRMs (continued)

HOTES

1)  SRM Count indicators SRM A 1-XI1-92-7/434(SRM C 1-%1-92-7/43C, SRM B 1-X1-92-7/43B, SRM D
1-X1-92-7143D) will decrease when the associated SREM is withdrawn.

2} While withdrawing SRMs during startup the SEM count rate should be maintained between 10° cps
and 10° cps for the SREM being withdrawn.

3)  When withdrawing SEM Detectors the DRIVE OUT 1-HS-92-7C/S3 pushbufion must remain depressed
until the desired Count Rate on the associated detectors are reached or the Full Out position is read'la:q

4} If withdrawing multiple SEM's and cnly one SRM detector needs to be stop, the associated CH SREM
SELECT pushbution needs to be depresasd.

[24] ONCE all the detector being withdrawn has been selected, THEN
PERFORM the following fo withdraw the SEM detectors:

[3.4.1] WHILE MONITORING and MAINTAINING the associated SREM
COUNTS between 102 cps and 10° cps on the appropriate SEM
Count Rate indicator,

DEPRESS and HOLD the DRIVE OUT 1-HS-92-7C/53 pushbutton
until the desired count rate is ocbtained. (see note 3 above)

[3.42] IF The SEM's fail to withdraw, THEN
PERFORM the following: (Otherwise N/A)
A, RELEASE the DRIVE OUT 1-HS-92-7C/S3 pushbutton.

B. DEPRESS the DRIVE IN, 1-HS-92-TC/S2 to reset the DRIVE
IN Circuitry Seal In.

C. DEPRESS and HOLD the DRIVE OUT 1-H5-92-7C/53
pushbutton until the desired count rate is obtained. (see note
3 above)
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BFN
Unit 1

Source Range Monitors

1-01-92
Rev. 0010
Page 17 of 20

6.4

Inserting SRMs

1}
2)

2}
4)

§)

NOTE

All operations are performed on Panel 1-8-5 unless specifically stated otherwise.

While inserting SAMs during shutdown the SRM count rate should be maintained between 10° cps

and 10 cps for the SAM being inserted.

S5RMs should be fully inserted as directed by 1-GOI-100-12 or as needed for SRM festing.

Maore than one SRM detector may be inserted at a time if needed. During a Reactor Shutdown cne SRM

Power Indication per channel should used to monitor power during SRM insertion.

All SEM’s should be inserted at the same time during a Reactor Scram with all Control Rods are Fully

Inserted per 1-AOI-100-1.

[1]

VERIFY Source Range Monitor System in standby readiness. REFER TO

Section 4.0.
[2] REVIEW all precautions and limitations. REFER TO Section 2.0
[3]  SELECT the desired SEM (SRM A, SRM B, SRM C, SEM D) dnves by:
PERFORMING the following: (Refer to notes above. )
[3.1] DEPRESS SRM/IRM DETECTOR POSITION, 1-HS-92-7C/S1
pushbutton.
AND
OBSERVE the background light ILLUMINATES.
[32] DEPRESS the appropriate CH A (B, C, D) SRM SELECT pushbutton.
AND
OBSERVE the background light ILLUMIMATES.
[3.3] DEPRESS the DRIVE IN, 1-HS-92-TC/S2 pushbutton.

AND

OBSERVE the background light ILLUMINATES.
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Excerpt from OPL171.019 Lesson Plan:

Panel 3-5 Controls and Indications
Each SRM detector (A-D) is provided with a SELECT

pushbutton on Panel 9-5 in the main control reom. SREM
select power is supplied by 120 VAC from | & C Bus A. ey
When an SRM channel is selected, the bottom half of the L i

switch lights up. Backlighting behind the upper half of the
switches indicates detector position. The “In” section is
illuminated when the detector is at the full in electrical
stop. The “Out” section is illuminated when detector is at
the full out electrical stop. If neither section iz illuminated,
the detector is between full in and full out.

Below the selection pushbuttons are the DRIVE IN and
DRIVE OUT eontrol pushbuttons. When the DRIVE IN
pushbutton is depressed, all selected detectors will travel
inward. Thig is a maintained contact pushbution, and is
not required to be continuously held by the operator.
However, to withdraw zelected SRM detectors, this pushbutton must be deselected. This
motion will continue unfil either the full-in electrical stop is reached or until the DRIVE IN
pushbutton is depressed a second time. The DRIVE OQUT pushbutton is a momentary contact,
and therefore must be depressed and held by the operator during outward movement. When
attempting to drive out, if no movement occurs, depress the DRIVE IN to deselect the maintain
contact then depress DRIVE OUT. The DRIVE IN and DRIVE OUT pushbuttons are also backlit
to indicate that motion has been initiated. When driving in, the lamp will extinguish when all
selected detectors reach full in. The time required to drive a detector full in to full out is
approximately 3 minutes.

Rev. 14 sDaz2
-11- Source Range Monitor (SRM)
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Examination Outline Cross-reference: Level RO SRO
223002 (SF5 PCIS) Primary Containment Isolation/Nuclear Steam Supply Shutoff Tier # I
A4.01 (10CFR 55.41.7)
Ability to manually operate and/or monitor in the control room: Group # 1
e Valve closures KIA # 223002A4.01
Importance Rating 36 | =

Proposed Question: # 7 ‘

The following conditions exist on Unit 2:

e ALOCAIsin progress

e Drywell Pressure is 2.2 psig and slowly rising

e Reactor Water Level is (-) 10 inches and slowly lowering

e Main Steam Tunnel Temperature is 180 °F and slowly rising
Given the conditions above, which ONE of the following completes the statement below?
PCIS Groups that HAVE received an isolation signal include Groups , and 8.
A 1,2
B. 1,5
C. 2,6

D. 4,5

Proposed Answer: C

Explanation A INCORRECT: Incorrect but plausible in that there are numerous PCIS

(Optional): Groups, with various isolation signals. It is plausible that any Group could
be isolated by any signal, as the purpose of the PCIS Groups is to isolate
systems in the event of a leak from the Reactor Coolant System or a
radiation problem in Primary/Secondary Containment.

B INCORRECT: Incorrect but plausible (See A).

C CORRECT: (See attached) The given Reactor Water Level is below
(+) 2 inches, PCIS Groups 2, 3, 6, and 8 isolate.

D INCORRECT: Incorrect but plausible (See A).

RO Level Justification: Tests the candidate’s ability to monitor the operation of PCIS Valves given
isolation signals. This question is rated as C/A due to the requirement to assemble, sort, and integrate
the plant conditions to predict an outcome. The candidate interprets several parameters to achieve the
integrated outcome.

Technical Reference(s):  OpL71.017, Rev. 21 (Attach if not previously provided)

2-A0I-64-2D, Rev. 36
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Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.017 Obj.1 (As available)
Question Source: ILT EXAM BANK
OPL171.017-01
Bank # 002 #529 879

(Note changes or attach parent)

Question History:

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:
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Copy of Bank Question:

GQUESTIONS REPORT
for ILT Exam Bank 08 22 2018
529 OPL171.017-01 002

The following conditions exist on Unit 1:

A Loss of Coolant Accident is in progress
Drywell pressure is 2.2 psig

Reactor water level is (-) 40 inches

Main Steam Tunnel temperature is 175° F

Which ONE of the following sets of PCIS groups should have received automatic
isolation signals?

A, Groups 1, 3,6, 8
B. Groups3, 4,56
C. Groups1,2,5 8

D.¥ Groups 2, 3,6, 8
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Excerpt from 1-AOI-64-2D:

BFN Group 6 Ventilation System Isolation |1-AQIl-64-2D
Unit 1 Rev. 0020
Page 4 of 17

1.0 PURPOSE

This procedure 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 following signals:
¢ Reactor vessel water level at +2.0"
¢  Drywell pressure at 2.45 psig
¢ Reactor zone exhaust radiation at 72 mr/hr
¢ Refuel zone exhaust radiation at 72 mr/hr

2) High Refuel 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 2 or Unit 3.
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Excerpts from OPL171.017 Lesson Plan:

OPL171.017, PRIMARY CONTAINMENT ISOLATION SYSTEM, Rev 21

Lesson Plan Content
Instructor Notes and

Outline of Instruction
Methods

b) Group 2

(1) This group includes Residual Heat Removal (RHR), ILT- 2g
drywell floor/equipment drain sump, and PSC Head Tank LOR- 2g
Pump suction valves. T3I0E927-T7 8

(2) The signals which will initiate a Group 2 Isolation are: (2- T30E927-13
T30E927-13)
(a) RPV low level (+2"or Level 3) NLO / NLOR- 2
(b) Drywell High Pressure (+2.45 psig)
(c) Reactor High pressure (100 psig) (SDC) only.
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OPLAT1.017, PRIMARY CONTAINMENT ISOLATION SYSTEM, Rev 21

Lesson Plan Content

Cutline of Instruction Instructor Motes and
Methods
Figure-3, energization of relay K14 is necessary to allow the Figure-3
ALC pilot selenoid to be re-energized.
5. Some |sclation signals are reset via controls other than orin ILT- 2=
addition to the switches on Panel 8-4. Thess ars: LEII-?- -
a) Push buttons on Panel 8-3 control resedting of HPCI and RCIC | Adherence to
Isolations. procedurss
b} The H2O2 Analyzer Group B Isolation valves are reset at
Panels 0-54 and 0-55 (pushbutions). See Table 1
c} The drywell DF air compressar suction and dischamge valies
are resst using pushbuttons on Panel 8-3.
dj A pushbutton on Panel 2-132 must be depressed to resst a
Group 8 (TIF) Isolation. 7308278
e} The LPCI Inkoard Imjection wvabees (FCV-T4-5367) (Group 2)
are resst using the |solation Reset pushbutions located on
Fanel 8-3.
g8. ‘What is important to nofe is that no single manipulation will re-
open a PCIS valve. It takes two deliberate actions (resetting the ILT-2d.2
Isolation signal and opening the valve). A complete listing of PCIS | LOR- 3de
‘alves is in the FSAR Table 5.2.2
MOTE: Details onm manipulations required to reset the vanous
groups/lsolation vahees are contained in Takle 1.
F. ‘ablme Groups
1. The |sclation valves at BFMN are categorzed into one of seven MLO f HLOR- 2
"groups" (1,.2.3.4.5,6,& B), based generally upon the type of
systemis) Isolated and associated lsolation signals.
MOTE: Group 7 was removed from PCIS long ago. These are
HPCIRCIC drain valves which cose on system initiation.
2. Details regarding vahees in each group are provided in Table 1. A
basic description of each group is as follows:
ER ILT- 23
(1) This group includes the Main Steam lsolation WVahlees LOR- 23
(MSNs), main steam line drains, and reacior water sample | 72IED27-7.8
line Isolation valves. TI0ER2T-10
(2} The signals which will initiate a Group 1 Isolation are as TREDZT-15
fiolloners:
(2) RPY low-lowrdoner level (-122" or Level 1) LD f MLOR-2

(b) "MSL High Flow .45 sec TD (135%)])

(c) "MSL Area High Tempsrature [ 1889F)

(d) "MSL Low Pressure (852 psig with the Mode switch in
RLIM}
*(M3IVs and M5L Drains mh_.lﬂ

QA Record. Mon-RP - Retain in ECM (Lifetims Retention}
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d) Group 4
(1) This group provides for Isolation of the HPCI System, and | ILT- 2d, 3b
includes the HPCI Steam Supply Isolation valves, and the | LOR- 2d, 3b

HPCI pump torus suction Isolation valves. 730E928-2,3.4
(2) The signals which will initiate a Group 4 Isolation are:
(a) HPCI Area High Temperature (185°F Pump NLO /NLOR- 2

Room/165°F Torus) All 3 units.

(b) HPCI Steam Line High Flow at 85 psid (200% of rated)
(3 sec time delay) All 3 units

(c) HPCI Steam Line Low Pressure (110 psig) Does not
seal-in.

(d) HPCI High Pressure Between Rupture Discs (10 psig)

(e) Remote Manual HPCI AUTO-INIT MANUAL
ISOLATION pushbutton (1)(2)(3) HS-73-61, if
automatic initiation signal is present.

e) Group 5
(1) This group provides for Isolation of the RCIC inboard and ILT- 2e, 3b
outboard steam supply Isolation valves. LOR- 2e, 3b
(2) The signals which will initiate a Group 5 Isolation are: 45E626-1,2
(a) RCIC Area High Temperature (165°F general area and
165°F torus/pump room) NLO / NLOR- 2
(b) RCIC Steam Line High Flow (150% after 3 sec)
(c) All 3 units

(d) RCIC Steam Line Low Pressure (U1- 70 psig, U2-73
psig, U3- 70 psig)

(e) RCIC High Pressure Between Rupture Discs (10 psig)

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



ES-401

Sample Written Examination
Question Worksheet

Form ES-401-5

Examination Outline Cross-reference;:

700000 (APE 25) Generator Voltage and Electric Grid Disturbances / 6

AK2.02 (10CFR 55.41.7)

Knowledge of the interrelations between GENERATOR VOLTAGE
AND ELECTRIC GRID DISTURBANCES and the following:

« Breakers, relays

Proposed Question: # 8

Level RO SRO
Tier # 1 [
Group # 1
KIA # 700000AK?2.02

Importance Rating 3.1

Unit 2 is operating at 100% RTP when a Loss of Offsite Power occurs.

Given the conditions above, which ONE of the following completes the statements below?

The EDGs are required to start and tie onto their respective 4KV Shutdown Boards within

(1) seconds.

The EECW Pumps will start (2) seconds after the EDGs re-energize the 4KV

Shutdown Boards.

A. (1)5
(2) 10
B. (1)5
(2) 14
C. (10
(2) 10
D. (1) 10
(2) 14
Proposed Answer: D
Explanation
(Optional):

INCORRECT: The first part is incorrect but plausible in that 5 seconds is
the time that it takes for all 4KV Shutdown Board breakers (except those
feeding transformers) to open. The second part is incorrect but plausible in
that following a loss of Offsite Power and subsequent EDG start; there are
many loads that cycle back on at different times. 10 seconds is the time
requirement for EDGs to re-energize their respective 4KV Shutdown

Boards.

INCORRECT: The first part is incorrect but plausible (See A). The second

part is correct (See D).

INCORRECT: The first part is correct (See D). The second part is incorrect

but plausible (See A).
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D CORRECT: (See attached) In accordance with 0-AOI-57-1A, EDGs will
start and tie onto their respective 4KV Shutdown Boards within 10 seconds.
For second part, in accordance with 0-AOI-57-1A, Loss of Offsite Power
(161 and 500KV) Station Blackout, 14 seconds after the EDGs re-energize
the 4160V Shutdown Boards (known as Diesel Generator Power Available -
DGVA), all available Emergency Equipment Cooling Water System (EECW)
pumps start.

RO Level Justification: Question tests candidate’s knowledge of the effect of a loss of Offsite Power on
system circuit breakers and relaying to restore power to the 4160KV Shutdown Boards and loads
required for EDG operation. This question is rated as Memory due to strictly recalling facts related to
breaker operation during a loss of Offsite Power.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  2.A0I-57-1A, Rev.112 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.036, Obj.16  (As available)

Question Source: Bank #

ILT Exam Bank
OPL171.036-08 012 (Note changes or attach parent)
Modified Bank # #918

New
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 X
55.43
Comments:
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Question Worksheet

Copy of Bank Question:
918. OPL171.036-08 013

Which one of the following completes the statements below in accordance with
0-AOI-57-1A, Loss of Offsite Power (161 and 500 KV)/Station Blackout?

Following a Loss of Offsite Power (LOSP), ALL breakers on 4160V Shutdown boards
except those feeding transformers, open in a minimum of (1) seconds.

EECW pumps start in a minimum of __ (2)  seconds after the diesel generators
re-energize the 4160V Shutdown Boards.

A (1) five
(2) ten

B. (1) nine
(2) ten

Cv¥ (1) five
(2) fourteen

D. (1) nine
(2) fourteen
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Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpt from 0-AOI-57-1A:

BFM
Unit 0

Loss of Offsite Power (161 and 500 |[0-AOI-5T-1A
KV} Station Blackout Rev. 0112
Page 7 of 119

3.0

AUTOMATIC ACTIONS (continued)

5. The following automatic sequence occurs after the loss of power:

1.5 seconds: All diesel generators start

1.8 seconds: All electrically operated breakers on

4580V Shutdown boards open

5 seconds: All breakers on 4160V Shutdown boards

except thoze feeding transformers open

6 seconds: Equipment breakers on 4 160% Unit

roards open on undervoltage

10 seconds: Diesel generators tie to their respective

Shutdown boards

Fourteen (14) seconds after the diesel generators re-energize the 4160%
Shutdown Boards, all available EECW pumps start.

1.

The following EECW pumps start when Unit 1 or 2 Diesel Generator
voltage available:

A1 (with 0-HS-067-0085, RHRSW PUMP A1 EECW MODE SWITCH in the
EECW position) and B3

C1 (with 0-HS-067-0049, RHRSW PUMP C1 EECW MODE SWITCH in
the EECW position) and D3

The following EECW pumps start when Unit 3 Diesel Generator voltage
available:

B1 (with 0-H5-067-0089, RHRSW PUMP B1 EECW MODE SWITCH in the
EECW position) and A3

D1 {with D-HS-D67-0048, RHRSW PUMP D1 EECW MODE SWITCH in
the EECW position) and C3

Security Lighting Diesel Generator starts and loads.
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Question Worksheet

Examination Outline Cross-reference: Level RO SRO

264000 (SF6 EGE) Emergency Generators (Diesel/Jet) EDG Tier # 2 e

A4.02 (10CFR 55.41.7)

Ability to manually operate and/or monitor in the control room: Group # 1

e Synchroscope K/A # 264000A4.02

Importance Rating 34 | 0

Proposed Question: # 9

0-SR-3.8.1.1(D), Diesel Generator ‘D’ Monthly Operability Test is in progress.

Which ONE of the following completes the statement below?

Prior to paralleling ‘D’ EDG with the ‘D’ 4KV Shutdown Board, EDG frequency is adjusted so that

the synchroscope rotates slowly in the (1) direction and EDG voltage is adjusted to
be (2) Shutdown Board Voltage.

A. (1) slow
(2) above
B. (1) slow
(2) equal to
C. (1) fast
(2) above
D. (1) fast
(2) equal to

Proposed Answer: D

Explanation
(Optional):

INCORRECT: First part is incorrect but plausible in that paralleling
generators is not an intuitive process, and it is reasonable that having the
synchrosope turn slowly in the slow direction is the way to properly parallel
the EDG to the Shutdown Boards. Second part is incorrect but plausible in
that when paralleling sources, the transfer is set up to transfer load to the
incoming machine to prevent a reverse power condition, and it is
reasonable to assume that setting voltage higher would accomplish
transferring load to the incoming machine. However, having a voltage
mismatch causes unwanted arcing in the circuit breaker, which could cause
damage to the contact surfaces of the EDG output breaker.

INCORRECT: First part is incorrect but plausible (See A). The second part
is correct (See D).

INCORRECT: First part is correct (See D). The second part is incorrect but
plausible (See A).



ES-401 Sample Written Examination Form ES-401-5
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D CORRECT: (See attached) In accordance with 0-SR-3.8.1.1(D), Diesel
Generator D Monthly Operability Test, the speed of ‘D’ EDG is adjusted so
that the synchrosope is turning one revolution in the FAST direction every
15 to 20 seconds. This is done to ensure that the EDG picks up load once
the output breaker is closed and prevents a reverse power condition. For
second part, in accordance with 0-SR-3.8.1.1(D), EDG voltage is adjusted
to match Shutdown Board Voltage. This is done in order to minimize the
voltage transient when the breaker is closed, thereby minimizing the arc
drawn inside the circuit breaker.

RO Level Justification: Tests the candidate’s knowledge of synchrosope operation when paralleling a
Diesel Generator to a running source (4KV Shutdown Board). This question is rated as Memory due to
strictly recalling facts related to paralleling procedures for the Diesel Generators.

Technical Reference(s):  0-SR-3.8.1.1(D), Rev.55 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.036 Obj. 13 (As available)
Question Source: Bank#  Dresden 2011 #72
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam 2011
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Sample Written Examination Form ES-401-5
Question Worksheet

Copy of Bank Question:

EXAMINATION ANSWER KEY

10-1 (2011-301) NRC Exam

72

Points: 1.00

Per DOS 6600-01, DIESEL GENERATOR SURVEILLANCE, while synchronizing a D/G to an energized
bus, the synchroscope should rotate in the

slighthy

S v

A

Answer:

(1_

than the RUNNING voltage.

(1) fast (clockwise)
(2) lower

(1) fast (clockwise)
(2) higher

(1) slow (counter-clockwise)
(2) lower

(1) slow (counter-clockwise)
(2) higher

direction, and the INCOMING voltage should be



ES-401 Sample Written Examination

Question Worksheet

Form ES-401-5

Excerpt from 0-SR-3.8.1.1(D):

BFHN Diesel Generator D Monthly Operability | 0-SR-3.8.1.1(0)
Unit 0 Test Rev. 0055
Page 52 of 94
Date
6.9 Preparing Diesel Generator for Paralleling {continued)
CAUTION

If Shutdown Board D is experiencing abnomal voltage or frequency transients, or if voltage
or frequency is out of the specified range, Diesel Generator D should not be paralleled with
Shutdown Board D

[4]  OnPanel 0-9-23-8

PREPARE the Diesel Generator to be paralleled as follows:

[4.1]

[4.2]

[4.3]

[£.4]

PLACE DG D BKR 1816 SYMNC, 0-25-211-D/20A to the

“ON" position, if necessary.

CHECK Shutdown Board D voltage is 3950 to
4400 VOLTS and NOT undergoing abnormal voltage
transients using 4K\ SD BD D VOLTS, 0-El-211-D.

CHECK SYSTEM SYNC FREQUENCY, 0-51-211-CD is
5% to 61 HZ and not undergoing abnormal frequency

transients.

PULL OUT and PLACE DG D MODE SELECT,
0-H5-82-Dv34 in PARALLELED WITH SYSTEM.

CHECK PARALLELED WITH SYSTEM light

ILLUMINATED.

ADJUST Diesel Generator D frequency, using DG D
GOVERMNOR CONTROL, 0-HS5-82-D/3A to obtain a
Synchrozcope needle rotating one revolution every 15 to

20 seconds in the FAST direction.

ADJUST Diesel Generator D voltage (GEN SYMNC REF
VOLTAGE, 0-EI-82-CD) to match Shutdown Board D

voltage (SYSTEM SYNC REF VOLTAGE, 0-EI-211-CD)
using DG D VOLT REGULATOR CONT, D-HS-82-D/24A.

st

CV
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Question Worksheet

Examination Outline Cross-reference: Level RO SRO

264000 (SF6 EGE) Emergency Generators (Diesel/Jet) EDG Tier # 2 e

K5.05 (10CFR 55.41.5)

Knowledge of the operational implications of the following concepts Group # 1

as they apply to EMERGENCY GENERATORS (DIESEL/JET): K/A # 264000K5.05
e Paralleling A.C. power sources Importance Rating 34 | e

Proposed Question: # 10

‘A’ EDG has been started for testing and is being paralleled with Offsite Power in accordance
with 0-OI-82, Standby Diesel Generator System.

Given the conditions above, which ONE of the following completes the statement below?

Prior to closing the respective EDG output breaker, the DG Mode Select Switch will be placed in

the (1) position to prevent EDG 2 .

A. (1) Units in Parallel
(2) overload

B. (1) Units in Parallel
(2) overspeed

C. (1) Parallel with System

(2) overload

D. (1) Parallel with System

(2) overspeed

Proposed Answer: C

Explanation A
(Optional):
B
C
D

INCORRECT: The first part is incorrect but plausible in that the DG Mode
Switch has three positions (Single Unit, Units in Parallel, and Parallel with
System), Units in Parallel is used when two EDGs are to be tied together.
The second part is correct (See C).

INCORRECT: The first part is incorrect but plausible (See A). Second part
is incorrect but plausible in that the EDGs have several trips and the failure
to place the DG Mode Switch in the correct position could cause any of the
conditions to trip the EDG. The DG will not have any droop (voltage or
speed) when the DG Mode Switch is in the “Units in Parallel” position, so it
is plausible that the EDG could overspeed.

CORRECT: (See attached) In accordance with 0-OI-82, Standby Diesel
Generator System, the DG Mode Switch is placed in the “Parallel with
System” position before paralleling with Offsite Power. For second part, the
DG Mode Switch is placed in the “Parallel with System” position to prevent
EDG overload when in parallel with Offsite Power.

INCORRECT: The first part is incorrect but plausible (See C). The second
part is incorrect but plausible (See B).
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Question Worksheet

RO Level Justification: Tests the candidate’s knowledge of the procedure to parallel an EDG to Offsite
Power and the reason for the EDG Mode Switch position. This question is rated as Memory due to
strictly recalling facts related to paralleling procedures for the Diesel Generators.

Technical Reference(s):  0-01-82, Rev.170 (Attach if not previously provided)

OPL171.038, Rev. 23

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.009 Obj. 6, 14b_ (As available)

Question Source: Bank #

ILT EXAM BANK
OPL171.038-06 001 (Note changes or attach parent)
Modified Bank # #1129

New
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis
10 CFR Part 55 Content: 55.41 X
55.43

Comments:
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Copy of Bank Question:

QUESTIONS REPORT
for ILT Exam Bank 08 22 2018
1129. OPL171.038-06 001

Emergency Diesel Generator (DG) 3EA was started for its Monthly Load Test
Surveillance.

Which ONE of the following will occur if the DG's output breaker is closed with the DG
Mode Selector Switch in the SINGLE UNIT position?

Av The zero droop governor advances the fuel supply to the diesel to raise output
frequency to the governor's setpoint. This will cause the Normal Feeder Breaker to
trip on overload.

B. The speed regulator lowers the fuel supply to the diesel to lower output voltage to
the governor's setpoint. The will cause the DG Output Breaker to trip on
undervoltage.

C. The zero droop governor advances the fuel supply to the diesel to raise output
frequency to the govermnor's setpoint. This will cause the DG to trip on overspeed.

D. The speed regulator lowers the fuel supply to the diesel to lower output voltage to
the governor's setpoint. This will cause the Normal Feeder Breaker to trip on
reverse power.
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Excerpt from 0-OI-82:

BFN Standby Diesel Generator System 0-01-82
Unit 0 Rev. 0170
Page 94 of 224

8.1 Parallel with System Operation at Panel 9-23 (continued)

CAUTION

Only one Unit 1 and 2 Diesel Generator at a time is allowed to be operated in parallel with
system.

[6] PULL and PLACE the associated Diesel Generator mode
selector switch in *PARALLELED WITH SYSTEM".

Diezel Handswitch Name Handswitch No. Panel
DG A MODE SELECT 0-HS-82-A/54 0-9-23-7
B DG B MODE SELECT 0-H5-82-B/5A 0-2-23-F
L DG C MODE SELECT 0-HS3-82-C/54 0-5-23-8
D DG D MODE SELECT 0-HS-B2-0V54 0-3-23-8
CAUTION

Failure of the PARALLELED WITH SYSTEM light to illuminate in the following step could
indicate that the DG is still in SINGLE UMIT operation and result in overload when the
DG output breaker is closed.
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Question Worksheet

Form ES-401-5

Excerpt from OPL171.038 Lesson Plan:

OPL171.038 DIESEL GENERATORS AND AUX POWER SUPPLY Rev.#23

Outline of Instruction

Lesson Plan Content

Instructor Notes and

Methods (optional)
Shutdown Board. Speed (frequency) droop
(decrease) from zero load KILOWATTS to full
rated load KILOWATTS is zero. Voltage
droop from Zero load OUTGOING KILOVARS
is Zero
(i1 Any fast start signal or DC control power
loss automatically places the mode of ILTCBJ. 8
operation to SINGLE UNIT mode, without | LOR OBJ. 3
turning on the RED light above the NLOR OBJ. 13
MLO OBJ. 13

SINGLE UMIT position

(i) Regardless of start signal type, pulling up
the MODE SELECT handle and placing it
in the desired position will change the
mode of operation and light up the

associated RED LIGHT above the MODE
SELECT switch.

(b) UMITS IM PARALLEL - Used when two diesel

ic

"

generators are to be tied together. Speed
and voltage droop are identical to SINGLE
UMIT mode. Breaker positions are sensed to
determine if the diesel generator is operating
in parallel with any of the other diesel
generators. If so, feedback occurs between
speed regulators (and voltage regulators) of
the paralleled generators so that stable load
sharing operation results. Any additional load
placed on the boards will be split evenly
between the two diesels.

PARALLEL WITH SYSTEM - Used when the
diesel generator is to be parallel with offsite
power. To ensure stable load sharing with
qrid, speed droop from zero load
KILOWATTS fo full rated load KILOWATTS is
approximately five percent. Voltage droop
from zero load OUTGOING KILOVARS to full
rated load OUTGOING KILOVARS is
approximately five percent.

(3) Governor Control Switch
Raises speed governor setpoint (opens throttie)
to either

(a) Increase KILOWATT loading when paralleled

to offsite power
(output breaker closed)
OR

(b} Increase output frequency when diesel

generator is the only supply to a board.

QA Record. Mon-RP - Retain in BSL/EDMS (Lifetime Retention)
RP LPs - Retain in BSL/EDMS (Life of Muclear Insurance Policy, plus 10 years)

Page 29 of 60
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G2.1.1 (10CFR 55.41.10)

Knowledge of conduct of operations requirements.

Sample Written Examination Form ES-401-5
Question Worksheet
Examination Outline Cross-reference: Level RO SRO
Tier # 3 T
Group# | T T
KIA # G2.1.1
Importance Rating 38 |

Proposed Question: # 11

Unit 1 is operating at 100% RTP.

In accordance with OPDP-1, Conduct of Operations, which ONE of the following completes the

statement below?

The OATC is required to conduct a panel walkdown a MINIMUM of once every

A. hour

B. 2 hours
C. 4 hours
D. 6 hours

Proposed Answer: A

Explanation A
(Optional):
B
C
D

CORRECT: (See attached) In accordance with OPDP-1, a Licensed
Operator is required to conduct a walkdown of Reactor Controls Area
Panels approximately once per hour to ensure indications are within
established bands. The term “approximately” is used to indicate that a
15 minute grace period may be applied to the one hour requirement in
accordance with 0-GOI-300-1, Operator Round Logs, Attachment 16,
Operator at the Controls Duty Station Checkilist.

INCORRECT: Incorrect but plausible in that each Unit performs SR-2,
Instrument Checks and Observations for Core Thermal Power every 2
hours.

INCORRECT: Incorrect but plausible in that each Unit performs SR-2,
Instrument Checks and Observations for Drywell Leakage every 4 hours.

INCORRECT: Incorrect but plausible in that OPDP-1 requires that the
panels outside the Reactor Controls Area be walked down twice a shift.
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RO Level Justification: Tests the candidate’s knowledge conduct of operations requirements to
conduct board walkdowns in accordance with OPDP-1. This question is rated as Memory due to
the fact that it requires the strict recall of facts.

Technical Reference(s): OPDP-1, Rev. 46 (Attach if not previously provided)
0-GOI-300-1, Rev. 212
1-SR-2, Rev. 38

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.071 Obj. 3L  (As available)
Question Source: Bank#  BFN 1510 #66
Modified Bank # (Note changes or attach parent)
New
Question History: Last NRC Exam 2015
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Question Worksheet

Copy of Bank Question:

QUESTION 66 Rev 0

What is the frequency of panel walk downs in accordance with OPDP-1, Conduct of
Operations?

The Unit Operator is to perform a panel walk down a minimum of once
(with a 25% grace penod).

A. per hour

B. every 2 hours
C. every 4 hours
D

. every 6 hours

Answer: A
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Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpts from OPDP-1.:

MPG Standard Conduct of Operations OPDPA1
Department Rev. 0046
Procedurs Page 24 of 71

343 Control Board Menitoring (continued)

1.

If the OATC must become engaged in an eveluion that will disiract himvher from
this primary responsibility of monitoring plant parameters, then responsibility for
OATC shall be temporarily transferred to ancther Unit Operator.

If the: OATC must leave the Reactor Controls Area in response to an annunciator
alarm, or to initiate an action for an emergency affecting the safety of operations,
hefshe shall make an announcement that they are leaving the area, such that the
HUSO iz aware of their status.

a. They shall remain within the confines of the Control Room Surveillance Area
in these instances.

When temporary relief is necessary, the U0 being relieved briefs hisgther relief on
the following:

a. General plant status.

k. Abnomal or unusual conditions.

c. Any evolutions in progress.

d. Any actions anticipated during the relief period.

e. And where he/she may be reached in the plant while absent.

f.  If the person relieving is the CRO on the same unit, the brief need only
dizcuzs significant changes or activities.

g. Upon retumn, the brief should congist of changes.

h.  The NUSO shall be notified whenever the person holding the OATC position
changes.

The OATC should not perform any other duties that distract from monitoring the
plant.

The OATC may perform peer checks for activities inside the Reactor Controls
Area.

Activities such as answering the phone and assisting maintenance personnel
shall be minimized, and conducted by other Licensed personnel on the applicable
umnit.

C. Licensed operator walkdowns in the main control room will be conducted as follows:

1.

A walk down of the Reactor Control Area panels iz to be performed approximately
once per hour, to ensure that indications are within established bands.

The walk down of the panels in the Reactor Confrols Area shall be conducted by
any licensed operator assigned to the un'rt_|



ES-401

Sample Written Examination
Question Worksheet
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MPG Standard Conduct of Operations OPDPA1
Department Rewv. 004G
Procedure Page 25 of 71

343 Control Board Monitoring  (continued)

3.

Twice a shift, a walk down of the MCR panels outside the Reactor Controls Area
will either be conducted by the assigned Control Room Operator, or the OATC. If
itis performed by the OATC, he [ she will be terporarily relieved by another
licensed individual prior to leaving the Reactor Controls Area]
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Question Worksheet

Excerpt from 0-GOI-300-1:

EBFN ATTACHMENT 16 0-GOI-300-1/ATT-16
Unit 0 UNIT 1 OPERATOR AT THE Rev. 00186
CONTROLS DUTY STATION Page 4 of 17
CHECKLIST
Date

1.0 HOURLY CONTROL ROOM PANEL CHECKS

[1]  Perform panel walkdown within the first 15 minutes of every hour and initial
upon completion. Mext to the time slot is a section number that should be
performed in addition to the hourly board walkdown|
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Question Worksheet

Excerpts from 1-SR-2:

i

i2)

BFN Instrument Checks and Observations |1-SR-2
Unit 1 Rev. 0038
Page 23 of 181

Attachment 2
(Page 1 of 102)

Surveillance Procedure Data Package - Modes 1,2, & 3

TABLE 1.1 CORE THERMAL POWER AND CORE POWER DISTRIBUTION DAY SHIFT WEEK: to
APPLICABILITY: Mode 1 when = 23% RTP
RECORD the readings as soon as possible after the generator breaker has been closed.
Criteria Source: 3.2.1.1;32.2.1;3.2.31; DEFINITIONS SECTIOM 1.1 - FSAR 3.7.7
LOCATION: ICS Computer (Case Summary - CSUM) Review Initials
TIME Core Thermal Percent Power LIMIT MFLCPFR MAPRAT MFDLRX LIMIT Lnit Unit
D&Y Mote 2 Power (MWE) (% RTP} (AC) Mote 3 MNote 3 MWote 3 [AC) Jperator Supvr
0800
1000
. 1200
Friday 3400
1600
1800
BFN Instrument Checks and Observations |1-SR-2
Unit 1 Rev. 0038
Page 25 of 181

Attachment 2
(Page 3 of 102)

Surveillance Procedure Data Package - Modes 1,2, & 3

DAY SHIFT WEEK: to

Compliance with the Licensed Power Limit (LPL) (38952 Mwt) is demonstrated by the following process:

A,

B.

E.
F.
G.

No actions are allowed that would intentionally raise core thermal power above 3952 Mwt for any period of time. Small, short-term fluctuations in power that are not
under the direct control of the unit operator are not considered intentional.

Closely meonitor the thermal power during steady-state power operation with the goal of maintaining the two-hour average at or below 3352 Mwt. If the core thermal
power average for a 2-hour period is found to exceed 3952 Mwi, Operations take timely action to ensure that thermal power is less than or equal to 3952 MWL, (This is
implemented by taking action when any running average less than or equal to the 2 hour average exceeds 3952 Mwt.)

The core thermal power for an 8 hour period ( & hr average) is not to exceed 3952 Mwt.

If an evolution is expected to cause a transient increase in reactor power that could exceed 3952 Mwt, action should be ta,(en to lower core power prior to performing the
evolution.

IF power is = 3957, REDUCE power.
IF power is 3852 to 3957 MWt after allowing fime for recent perturbations to setile, REDUCE power and EVALUATE the trend.
IF any running 30 min Avg, 1 hr average, or 2 hr average run is = 3952 MWt, REDUCE power.

Core Thermal Power is normally recorded every 2 hours when required. However, these readings may be marked MN/A during TIP trace runs, conirol rod pattern adjustments,
or anytime Core Monitoring System is blocked and/or = 23% power. The Reactor Engineer is responsible for monitoring Core Thermal Limits. Monitoring of Core Thermal
Power and other Core Thermal Limits is recommended following completion of planned rise in power and following any unexpected power change. If core menitoring
software becomes unavailable, the Shift Manager and Reactor Engineer shall determine the appropriate frequency for monitering Core Themmal Power but should not exceed
24 hours, using backup core monitoring computer, and taking into consideration current core conditions and margin to thermal limits. Power changes should not normally be
made without the core monitoring software being available.
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Question Worksheet

Form ES-401-5

TABLE 1.2

BFN
Unit 1

Instrument Checks and Observations

1-SR-2
Rev. 0038
Page 27 of 181

Attachment 2
(Page 5 of 102)

Surveillance Procedure Data Package - Modes 1,2, & 3

DRYWELL UNIDENTIFIED LEAKAGE DAY SHIFT WEEK: tor
APPLICABILITY: Modes 1,283 Readings are requirad at all times_
Surveillance Requiremenis: 3441 LOCATION: Panel 1-8-4, 1-FR-77-8
Cal. A1 Caol. B1 Cal. C1 Col. D1 Col. E1 Col. F1 Col. G.1 Col HA1 Col. 11 Review Init
Current Previous Days Current Change in
Preferred raadin Paint 3 1-FQ-77-6 Gallons Leakrate Leakrate
fimes are I]SDI]Q (1-FQ-77-68) | Reading from Fumped Pravicus Days | Elapsed Time Col CA Frevious Days Col. G.1
1200 and 1500‘ Reading Caol. A1 Cal. A1 Time frem | Col. D.1 - Col. +Cal. F1 Leakrate from - Col. HA
(gal=) (gal=s) -Cal. B.A Current Time Col. D1 E.1 {min) {gpm) Col. G.1 (gpm) {gpm) LIMITS Unit Supwr
Motes 1. 2 Note 2 Mote 2 Mote 2 MNote 2 Note 2 Mote 2, 5§ Mote 2 MNote 2.3.5 (AC) uo Mote 4




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Examination Outline Cross-reference;: Level RO SRO
295003 (APE 3) Partial or Complete Loss of A.C. Power / 6 Tier # 1

AA1.03 (10CFR 55.41.7)

Ability to operate and/or monitor the following as they apply to Group # 1 -
PARTIAL OR COMPLETE LOSS OF A.C. POWER: K/A # 295003AA1.03

« Systems necessary to assure safe plant shutdown

Importance Rating 4.4% | ===

Proposed Question: # 12 ‘

Unit 1 is operating at 100% Rated Thermal Power (RTP) with the following conditions:
e Loss of Offsite Power occurs
e ‘A’ Emergency Diesel Generator (EDG) mechanically fails

Subsequently:

e Loss of Coolant (LOCA) occurs
e Reactor Water Level is (-) 130 inches and lowering
e Drywell Pressure is 10 psig and rising

e Reactor Pressure is 600 psig and lowering

Give the conditions above, which ONE of the following completes the statements below?
RHR Pump 1C (1) automatically start.

Core Spray Pump 1C (2) automatically start.

A. (1) will
(2) will
B. (1) will
(2) will NOT
C. () willNOT
(2) will
D. (1) will NOT
(2) will NOT
Proposed Answer: B
Explanation A INCORRECT: The first part is correct (See B). The second part is incorrect
(Optional): but plausible in that the RHR and Core Spray System interlocks are very

complex and often confused at Browns Ferry; Core Spray Pump 1C has
power from its associated EDG and it is reasonable to assume that a
candidate could mistake the interlocks.



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

B CORRECT: (See attached) RHR Pumps do not have an interlock with their
companion pump’s power supply that would prevent an automatic start. 1C
RHR Pump has power from its associated EDG and will start after the
requisite time delay. For second part, in accordance with 1-OI-75, Core
Spray System, a Core Spray Pump will not start when its companion pump
does not have power available. Because ‘A’ EDG cannot be started during
the Loss of Offsite Power, 4KV Shutdown Board ‘A’ will be de-energized.
Therefore, 1C Core Spray Pump will not start because 1A Core Spray
Pump does not have power.

C INCORRECT: The first part is incorrect but plausible in that the RHR and
Core Spray System interlocks are very complex at Browns Ferry, and it is
reasonable to assume that a candidate could mistake the interlocks. RHR
Pumps do not have an interlock with the companion pump’s power supply.
The second part is incorrect but plausible (See A).

D INCORRECT: The first part is incorrect (See C). The second part is correct
(See B).

RO Level Justification: Tests the candidate’s knowledge of the effect of a Loss of Offsite Power with a
LOCA on the Core Spray and RHR Pump start sequences. This question is rated as C/A due to the
requirement to assemble, sort, and integrate multiple parts of the question to predict an outcome. This
requires mentally using specific knowledge and its meaning to predict the correct outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (4) Assessment of the integrated plant response to emergency or
abnormal situations crossing several plant systems and/or safety functions.

Technical Reference(s):  1-0]-75, Rev.37 (Attach if not previously provided)

OPL171.045, Rev.22

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.045 Obj. 2h  (As available)

Question Source: Bank #

ILT EXAM BANK
OPL171.045-02 006 (Note changes or attach parent)
Modified Bank # #1528

New
Question History: Last NRC Exam

. ” Memory or Fundamental Knowledge
Question Cognitive Level: y g

Comprehension or Analysis X

10 CFR Part 55 Content: 5541 X
55.43
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Question Worksheet

Copy of Bank Question:

QUESTIONS REPORT
for ILT Exam Bank 08 22 2018
1528. OPL171.045-02 005

Given the following conditions:

+ Unit 2 was at 100% power

A small break LOCA has occurmed due to a faulted weld in the bottom head drain
line

A reactor scram has occurred due to high DW pressure

At 0920, the ‘A’ 4 KV SD Board lost power

‘A’ DG started but failed to automatically tie to the bus

At time 1000, RPV pressure reached 430 psig

At time 1015, RPV pressure dropped to 300 psig

MNo other operator actions have been performed

Which OME of the following completes the statements below?
At time 1005, Core Spray Pumps ___ (1)___ running.

At 1015, operating Core Spray Pumps are___ (2)___

A (1) 2B and 2D ONLY are
(2) injecting

B. (1) 2B, 2C, and 2D are
(2) injecting

C. (1)2B, 2C, and 2D are
(2) NOT injecting

D. (1) 2B and 2D ONLY are
(2) NOT injecting
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Question Worksheet

Excerpt from 1-OI-75:

BFN Core Spray System 1-01-75
Unit 1 Rev. 0037
Page 12 of 141

34 Initiations
A. The C3 System will auto initiate from the following signals:
1.  RPV water level at or below -122 inches
2. DW pressure at or above 2 .45 psig and RPY pressure at or below 450 psig

B. Manually stopping a Core Spray pump after auto initiation will disable automatic
restart of that pump until the initiation signal is clear and has been reset. The
affected Core Spray pump may still be started manually.

35 Isolations

A PSC PUMP SUCTION INBD and OUTBD IS0OL VALVE, 1-FCV-T5-57 and
1-FCV-T5-58, will close on Group Il Isolation, tripping PSC Head Tank
Pumps 1A and 1B.

B. The Core Spray test valve receives an auto closure signal on any CS auto
initiation.

C. The Core Spray minimum flow valves receive a closure signal when flow is
approximately 2600 gpm rising and receives an open signal when flow lowers to

approximately 2200 gpm.
3.6 Trips
A, Electrical
3.7 Interlocks

A, The C5inboard and outhoard injection valves have in-line valve interlocks to
prevent both valves from being opened with RPY pressure at or above
450 psig. Both receive auto open signals when there is a CS initiation signal
and RPV pressure is below 450 psig. The inboard valve may be throttled
immediately after initiation.

3.8 Power Supplies

A.  Core Spray breaker closure with the breaker racked to the test position will
result in a auto start of the EECW pumps if the NVA or DGVA relay is allowed
{0 time-out prior to opening of the breaker.

B. If one pump in a Core Spray System has its 4k Shutdown Board de-energized,
NEITHER pump in that loop will auto start and may NOT be considered
operable per Tech Spec 3.5.1/3.5.2.
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Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpt from OPL171.045:

LB

OPL171.045, Core Spray System, Rev.22

If a shutdown board is deenergized, neither CS pump
in that system will automatically start. Systems are
designed for only two-pump operation in automatic.

Example: Assume Shutdown Board A has no power at
time of CS initiation. CS pumps A and C will not receive
an automatic start signal. The C pump could be
manually started or, if it was running prior to the
initiation, it would remain running. If power is restored
to Shutdown Board A, both pumps would automatically
start.

If a CS pump is stopped with an initiation signal
present, it will not automatically start again until the
CS initiation logic is reset. This condition is indicated
by an amber light on Panel $-3 (vertical section). This
is accomplished by the stop handswitch energizing
K21 which blocks auto start signals until the CS
initiation signal is reset dropping out K25. Note that
K21 is also deenergized by a loss and restoration of
SD boards. (Loss of offsite power with initiation signal
present) such that all pumps will restart when the
DGs repower the boards,

Unit 1 & 2 Only - An accident signal on one Unit will
prevent the nonpreferred pumps on the opposite Unit
from starting.

k. CS pumps will trip due to electrical fault protection. This
condition is indicated by:

White and green light above the pump control switch,

2) CS Sys pump trip alarm

I. If the CS inboard injection valve (FCV 75-25) is throttled with
a CS initiation signal present, an amber light above the
control switch will be lit and only manual valve control will be
available until the CS initiation, K13, is reset.

QA Record. Non-RP - Retain in ECM (Lifetime Retention)

Obj. ILT 2.h
Obj. LOR 1.h
Obj. LOR 1.9

Must have either
K29 or K30
contact closed

AND

K31 or K32
contact closed.

Note: DGVA is
deenergize to
function.

Obj. ILT 5.f
Obj. LOR 4.f

RP LPs - Retain in ECM (Life of Nuclear Insuranca Policy, plus 10 years)

Page 25 of 44
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Examination Outline Cross-reference;: Level RO SRO

295006 (APE 6) Scram / 1 Tier # 1
G2.4.1 (10CFR 55.41.10)

Knowledge of EOP entry conditions and immediate action steps. Group # 1
KIA # 295006G2.4.1
Importance Rating 46 -

Proposed Question: # 13 ‘

Which ONE of the following completes the statement below in accordance with NOTE #1 from
3-EOI-1, RPV CONTROL?

Following a Reactor SCRAM, the Unit 3 Reactor will remain subcritical WITHOUT boron under
all conditions when

A. All Control Rods are at position '02’

B. Reactor Power is on range 7 of the IRMs and lowering

C. All Control Rods are inserted to or beyond position ‘00’ except two that are fully withdrawn

D. Any 19 Control Rods are at notch ‘02’ with all other Control Rods fully inserted

Proposed Answer: D

Explanation A INCORRECT: Incorrect but plausible in that this was the case for Unit 1
(Optional): ONLY in the past.

B INCORRECT: Incorrect but plausible in that when used in the EOQIs, the
Reactor is subcritical when Reactor Power on Range 7 of the IRMs.
However, this does not ensure that the Reactor will remain subcritical under
all conditions without boron.

c INCORRECT: Incorrect but plausible in that this would be true if all Control
Rods except one are inserted to or beyond position ‘00’. In accordance with
EOIPM, 0-V-M for ARC-1 from EOI-1A, ATWS RPV Control Bases related
to NOTE #1, 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.

D CORRECT: (See attached) In accordance with NOTE #1 from EOI-1, RPV
CONTROL and EOI-1A, ATWS RPV CONTROL, following a Reactor
SCRAM, a Reactor will remain subcritical without boron under all conditions
when any 19 Control Rods are at notch ‘02’ with all other Control Rods fully
inserted. Following the EOI-1 entry conditions requiring a Reactor SCRAM,
this determines the immediate action steps that will be performed either in
EOI-1 and/or EOI-1A.
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RO Level Justification: Tests the candidate’s knowledge of Emergency Operating Instruction (EOI) entry
conditions and immediate action steps to mitigate a SCRAM and Anticipated Transient Without a SCRAM
(ATWS). This question is rated as Memory due to the requirement to strictly recall facts related to EOIs.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  3-EOI-1, Rev. 13 (Attach if not previously provided)
3-EOI-1A, Rev. 2
EOIPM 0-V-M, Rev. 0

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.202 Obj. 2 (As available)
Question Source: Bank #
Modified Bank # BEN 1804 #5 (Note changes or attach parent)
New
Question History: Last NRC Exam 2018
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 X
55.43
Comments:
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Excerpts from 3-EOI-1: lllustrates EOI-1 and EOI-1A Entry Conditions as it relates to NOTE #1

RPV CONTROL

e 1078 D Press R scarior power above 5%
C—— above 2.45 psig D=y or CANMOT be determined

ENSURE RX scram

RC-1
Y
IF THEN
™ It has NOT been determined that the reactor will remain .
K_‘IJ) '''' subcritical without boron under all conditions @ Z0E T [ ]
RPV water level CANNOT be determined E} C4 RPV Flooding
PC water v and drywell press CANMOT be maintained in STOP inj into the RPY from sources extemal to the PC NOT
the safe area of Curve 7 required for adequate core cooling
L
RC-2
-
NOTE
r‘.T‘n, The reactor will remain suberitical without baron
l\__,)' under all conditions when:
*  Any 19 control rods are at notch 02 with all
other control reds fully inserted
OR
* Al control rods except one are inserted to or
beyond position 00
OR
* Determined by Reactor Emginesring (0-T1-324)
@“‘\. TSC staff may recommend an altemate curve for
~+4  Station Blackout per 0-A01-57-14
3-ECI-1 Page 1 of 1
RPYV CONTROL
UNIT 3
BROWNS FERRY

NUCLEAR PLANT

Rew. 13
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Excerpts from 3-EOI-1A:

lllustrates EOI-1 and EOI-1A Entry Conditions as it relates to NOTE #1

TWS RPV CON

NOTE

1

The reactor will remain subertical withowst baron

under 3l conmbions when:

= Any 19 control rods are at noich 02 with al
other control rods fully Inserted

= Al comirod rogs except one ara Inserted to or
Deyand position 00

«  Determined by Reactor Enginesning (1-T1-394)

oR

oR

1A

IF

The reactor will remain subcritical without boron under all conditions

STOP boron inj unless required by other procedures
AND
[C» ECK1 RFV Control

RPYV water level CANNOT be determined

EXIT RPY Level and Pressure  AND C4A ATV

of Curve 7

PC water il and drywell press CANMNOT be maintained in the safe area

STOP inj into the RFV from sources extemal to the PC NOT
required for adequate core cooling or shutting down the reac

ARC

EOI-1A

NOTE

~,

=
;\S_)) Plant parameter RPY Control entry conditions are:

RFV Press above 1073 psig
DW Press above 2.45 psig
RPY Water Ll below +2 in.

Scram condition and reactor power above 5% or
CANNOT be determined

I-EC-1A

Page 1 of 1

ATWS RPV CONTROL
LUNIT 3
BROWNS FERREY
NMUCLEAR PLANT

Rev. 2

NOTE

/.T\ The reactor will remain subcritical without boron
k ~  under all conditions when:
#  Any 18 control rods are at notch 02 with all
other controd rods fully inserted
OR
# Al control reds except one are imserted to or
beyond position 00
OR
» Determined by Reactor Engineering (0-TI-384)
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Excerpt from 1-EOI-1 (previous revision): Supports Distractor ‘A’

1-EOI-1 PAGE 1 OF 1

RPV CONTROL

UNIT 1
BROWNS FERRY

NUCLEAR PLANT

REV: O

NOTES

UNDER ALL CONDITIONS WHEN:

POSITION 02
OR

OR BEYOND POSITION 00
OR

P THE REACTOR WILL REMAIN SUBCRITICAL WITHOUT BORON

e ALL CONTROL RODS ARE INSERTED TO OR BEYOND

e AlLlL CONTROL RODS EXCEPT ONE ARE INSERTED TO

DETERMINED E REACTOR ENGINEERING

TSC STAFF MAY RECOMMEND AN ALTERNATE CURVE
FOR STATION BLACKOUT PER 0-AOI-57-1A
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Examination Outline Cross-reference:

295025 (EPE 2) High Reactor Pressure / 3

EK2.08 (10CFR 55.41.7)

Knowledge of the interrelations between HIGH REACTOR

PRESSURE and the following:

« Reactor/turbine pressure regulating system: Plant-Specific

Level RO SRO
Tier # I
Group # 1 .
KI/IA # 295025EK2.08
Importance Rating 37 -

Proposed Question: # 14

Unit 2 is operating at 100% RTP when an inadvertent closure of ALL MSIVs occurs.

Which ONE of the following completes the statement below?

Following the closure of the MSIVs, the digital Electro-Hydraulic Control (EHC) System will
transfer to (1) Pressure Control at (2) :

A. (1) Reactor
(2) 700 psig
B. (1) Reactor
(2) 955 psig
C. (1) Header
(2) 700 psig
D. (1) Header
(2) 955 psig
Proposed Answer: C
Explanation A
(Optional):
B
C
D

INCORRECT: First part is incorrect but plausible in that Reactor Pressure
Control is the normal control mode. The second part is correct (See C).

INCORRECT: The first part is incorrect but plausible (See A). The second
part is incorrect but plausible in that this is the normal Control Pressure.

CORRECT: (See Attached) In accordance with 2-OI-47, Turbine-Generator
System, Attachment 1, while in Reactor Pressure Control, if header
pressure drops below 700 psig, the EHC Controlling Pressure logic will
automatically transfer Header Pressure Control. When the MSIVs are
closed, Main Steam Header Pressure drops below 700 psig within seconds.
For second part, EHC will automatically initiate the pressure control method
swap to Header Pressure at 700 psig.

INCORRECT: First part is correct but plausible (See C). Second part is
incorrect but plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of the operation of the EHC System as it relates
to a closure of the MSIVs. When the MSIVs are closed, Reactor Pressure will rise and be controlled by
the MSRVs. This question is rated as Memory due to the requirement to strictly recall facts.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (3) The progression of an event.
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Technical Reference(s):  2.01-47, Rev.186 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: NONE

Question Source: Bank #

Question History: Last NRC Exam 2012

BFN 1205 #21

(Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Copy of Bank Question:

QUESTION, 21

Unit 2 has experienced an inadvertent MSIV closure.

« RCIC is controlling Reactor Level from (+)2 to (+)51 inches
« HPCI is controlling Reactor Pressure from 800 to 1000 psig
e MSIVs remain closed

Which ONE of the following completes the statement below?

The digital EHC systemisin __(1)__ pressure control mode with the pressure
setpoint currently setat _ (2)  psig.

A (1) Header
(2) 700

B. (1) Header
(2) 955

C. (1) Reactor
(2) 700

D. (1) Reactor
(2) 955

Correct: A
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Excerpt from 2-OI-47:

EFN Turbine-Generator System 2-01-47
Unit 2 Rev. 0186
Page 238 of 280

Attachment 1
(Page 6 of 22)

EHC Control System
Panel 2-3-7
Controls and Indications

1.2 Components (REFER TO Figures 1 and 2) (continued)
» HEADER PRESS A (B) BYPASS pushbuttons (2-H5-47-16A, 16B)

These pushbuttons allow the operator to manually bypass the header pressure
inputs from the two pressure transmitters, 2-PT-001-0016A and
2-PT-001-0016B. Each pushbutton will illuminate when manually selected or
when the associated header pressure input has been automatically bypassed.

Any header pressure signal which becomes faulted will be automatically
bypassed and its respective bypass pushbutton will iluminate. Once the
pressure input is corrected, the respective bypass pushbutton is required to be
manually depressed to unbypass the pressure input.

To remain in Header Pressure Control, the EHC Controlling Pressure logic will
allow only one header pressure input to be manually or automatically bypassed.
If a second header pressure input is manually or automatically bypassed, the
EHC Controlling Pressure logic will automatically transfer to Reactor Pressure
Control.

While in reactor pressure control, if header drops below 700 psig, the EHC
Controlling Pressure logic will automatically transfer to header pressure control.
If desired, the operator can manually transfer pressure control back to reactor
pressure control. When header pressure rises above 875 psig, the pressure
control logic will re-enable the header pressure auto transfer logic.
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Examination Outline Cross-reference;:

295017 (APE 17) High Off-Site Release Rate / 9

AA2.03 (10CFR 55.41.10)

Ability to determine and/or interpret the following as they apply to
HIGH OFF-SITE RELEASE RATE:

« Radiation levels: Plant-Specific

| Proposed Question: # 15

Level RO SRO
Tier # 1 [
Group # 2 [
K/A # 295017AA2.03

Importance Rating 3.1

In accordance with Unit 2 ARPs, which ONE of the following, when alarming, requires that
Operators ensure 2-FCV-66-28, OFFGAS SYSTEM ISOLATION VALVE, is CLOSED?

0G AVG ANNUAL
RELEASE LIMIT
EXCEEDED
2-RA-00-157C

0G POST TRTMT
RADIATION
HIGH
2-RA-90-265A

0G POST TRTMT
RADIATION
HIGHHIGH
2-RA-90-265B

OG POST TRTMT
RAD MONITOR
HI-HI-HIANOP
2-RA-00-265C

D.

Proposed Answer: D

Explanation A

(Optional):

INCORRECT: Incorrect but plausible in that this alarm is often confused
due to being similar to the Window 35 alarm. A probable cause of this
alarm is possible resin trap failure (RWCU or Condensate demins) or fuel
damage, and may require Reactor Power reduction

INCORRECT: Incorrect but plausible in that a probable cause of this alarm
is possible resin trap failure (RWCU or Condensate demins) or fuel
damage, and may require Reactor Power reduction. The automatic action
that occurs on receipt of this alarm is the Offgas System 2-FCV-66-113B,
ADSORBER BYPASS VALVE, closes and 2-FCV-66-113A, ADSORBER

INLET VALVE, opens.
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c INCORRECT: Incorrect but plausible in that a probable cause of this alarm
is possible resin trap failure (RWCU or Condensate demineralizers) or fuel
damage. The receipt of this alarm requires possible action in accordance
with Technical Specifications and may also require a reduction in Reactor
Power.

D CORRECT: (See attached) A probable cause of this alarm is possible resin
trap failure (RWCU or Condensate demineralizers) or fuel damage, and
may require Reactor Power reduction. 2-FCV-66-28, OFFGAS SYSTEM
ISOLATION VALVE, automatically closes after a five (5) second time delay
upon receipt of 2-9-4C, Window 35 annunciator. Subsequent Operator
actions include ensuring 2-FCV-66-28 is closed.

RO Level Justification: Tests the candidate’s ability to operate and monitor the Process Radiation
Monitor System and isolation valve operation as it pertains to Offsite Release Rates given four different
alarms. This question is rated as C/A due to the integrated aspects of the question to predict an outcome
when given the different alarms. This requires mentally using specific knowledge with parameter and
system monitor and controls and its meaning to predict the correct outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  2-ARP-9-4C, Rev. 35 (Attach if not previously provided)
OPL171.030, Rev. 20

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.030, Obj. 6, 10 (As available)
Question Source: Bank # BFN 1909 #29
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam 2019
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X

55.43

Comments:
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Copy of Bank Question:

Examination Outline Cross-reference: Level RO SRO
295017 (APE 17) High Off-Site Release Rate / 9 Tier # 1
AA1.07T (10CFR 55.41.7)

Ability to operate and/or monitor the following as they apply to HIGH ~ Group # 2
OFF-SITE RELEASE RATE: Kb # 285017AA1.07

s Process radiation monitoring system

Importance Rating 3.4 -

Proposed Question: # 29

In accordance with the Unit 2 Alarm Response Procedures, which ONE of the following, when
alarming, requires that Operators ensure 2-FCV-66-28, OFFGAS SYSTEM ISOLATION VALVE,
iIs CLOSED?

| Proposed Answer. D |
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Excerpts from 2-ARP-9-4C: (all of the provided alarms)

EFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0035
Page 44 of 44
sensonTrip Point:
D&Eﬁ;rﬁ&f 2-RM-90-2654 6.2 x 10° cps
2-RM-90-2664 6.2 x 10° cps
HI-HI-HIINOP g
2-RA-90-26hRC
35
(Page 1of 1)
Sengor 2-RE-90-265 Panel 2-25-94 Offi-Gas Building
Location: 2-RE-90-266 Elevation 535.5
Probable A Resin trap failure (RWCU or Condensate deming).
Cause: B. Fuel damage.
Automatic DFFGAS SYSTEM ISOLATION VALVE 2-FCW-B6-28 closes after a 5 second time
Action: delay
Operator A, CHECK alamn condition on the following
Action: * OFFGAS RADIATIONM recorder, 2-RR-90-266 on Pane| 2-9-2

* OG POST-TREATMENT CHAM A RAD MOM RTMR radiation monitor,
2-RM-90-2664 on Panel 2-9-10.

» OG POST-TREATMENT CHAM B RAD MON RTMR radiation monitor,
2-RM-90-2654 on Panel 2-9-10.

B. ENSURE OFF-GAS SYSTEM ISOLATION WVALVE, 2-FCV-66-28 has the
Mechanical Restraint DISENGAGED and 2-FCV-66-28 is CLOSED.
. REFER TO 2-A01-G6-2.
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BFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0035
Page 34 of 44
SensorTrip Point:
DR%i‘gESAENLTﬁ ﬁ'L 2-RE-90-157 133 R/hr (Alarm from recorder)
5
EXCEEDED (1.33 x 10° mR/hr)
2-RA-90-157C
27

(Page 1 of 2)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Operator
Action:

Elevation 565'

Turbine Building

Column T-T7 B-LINE
Recorder is on Panel 2-9-2.

A Abnormal flow in the off gas system.
B. Resin trap failure (RWCU or Condensate Demins).
C. Fuel damage.

None

A To determine if the Off Gas Annual Release Rate Limit is exceeded, PERFORM
the following:

1.

CHECK alarm condition on the following:

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

» 0OGPRETREATMENT RAD MON RTMR monitor, 2-RM-90-157,
Panel 2-9-10.

High off-gas flow can sweep settled particulates into flow stream causing momentary rise in monitor
parameters. Low off-gas flow can result in improper dilution causing rise in monitor parameters.

NOTE

2.
3.
4.
5 With OPS MGT and Shift Manager's permission, PLACE charcoal beds in

6.

CHECK off-gas flow and monitor sample flow normal.
NOTIFY Radiation Protection.
REQUEST Chemistry perform radiochemical analysis to determine source.

parallel with another unit. REFER TO 2-01-66.

IF fuel damage is suspected, THEN
REFER TO 2-5R-3.4.6.1 for dose equivalent iodine - 131 determination.

Continued on Next Page
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BFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0035
Page 35 of 44

OG AVG ANNUAL RELEASE LIMIT EXCEEDED 2-RA-90-157C, Window 27
(Page 2 of 2)

Operator
Action: (Continued)
7. REFER TO 0-SI-4.8.B.1.a.1 and 2-SR-3.4.6.1-a for ODCM compliance and
to determine if power level reduction is required.
8. IF directed by Shift Manager or Unit Supervisor/SRO, THEN

REDUCE reactor power to maintain off-gas radiation within ODCM limits.
9. REFER TO EPIP-1.

2-47E610-55-14 FSAR Sections 16446, Technical Specifications
7.12.2.2,and 13.6.2 346.1-a.

Technical Requirements Manual Sections 3.3.5.1,
339.1,&3721
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BFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0035
Page 41 of 44
Sensor/Trip Point:
DGHZ%?ATTTISLW 2-RM-90-265A 6.2 x 10% cps
4
HIGH 2-RM-90-2664A 6.2 x 107 cps
2-RA-90-265A
33

(Page 1 of 1)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Operator
Action:

References:

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

Off-Gas flow change.

Adsorber lineup change.

Resin Trap Failure (RWCU or Condensate demins).
Fuel damage.

Cowmrz

Close signal to ADSORBER BYPASS VALVE 2-FCV-66-113B. Open signal to
ADSORBER INLET VALVE 2-FCV-66-113A.

A CHECK alarm condition and MONITOR activity on the following:
» OFFGAS RADIATION recorder, 2-RR-90-266 on Panel 2-9-2.
» OGPOST-TREATMENT CHAN A RAD MON RTMR radiation monitor,
2-RM-90-266A on Panel 2-9-10.
» OGPOST-TREATMENT CHAN B RAD MON RTMR radiation monitor,
2-RM-90-265A on Panel 2-9-10.

ENSURE Charcoal Adsorbers in service.

NOTIFY Unit 1 and 3 operators of conditions and that verification of proper
operation of Unit 1 and 3 Off-Gas system is required.

CHECK STACK GAS/CONT RM RADIATION recorder, 0-RR-30-147 on
Panel 1-9-2.

NOTIFY Radiation Protection.

REQUEST Chemistry perform radiochemical analysis to determine source.
REFER TO 0-51-4.8.b.1.a.1 and 0-5R-2.4.6.1-a for ODCM compliance and to
determine if power level reduction is required.

IF directed by Shift Manager or Unit Supervisor/SRO, THEN

REDUCE reactor power to maintain off-gas radiation within ODCM limits.

2-45E620-4 2-4TEG10-90-2 GE 2-T29E814-6
FSAR Sections 1.6.4.46,71222,71223,7123.3,954, and 13.6.2

Technical Specifications Section 3.4 6.1-a.
Tarhniral Ranniramante Mannal Qacrtiine T 2151 33401 2837 21

om

@agmm O

T
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Sample Written Examination Form ES-401-5
Question Worksheet

BFN Panel 9-4 2-ARP-9-4C
Unit 2 2-XA-55-4C Rev. 0035
Page 42 of 44
SensorTrip Point:
DGR?&%SIJTTISLW 2-RM-90-265A 3.1 x 10° cps
5
HIGH-HIGH 2-RM-90-266A 31 x 10" cps
2-RA-90-265B
34

(Page 1 of 2)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Operator
Action:

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

A

Off-Gas flow change.

B. Adsorber lineup change.
C.
0. Fuel damage.

Resin trap failure (RWCU or Condensate demins).

None

Ow

amm O

T

CHECK MOMNITOR high activity on the following:

+ OFFGAS RADIATION recorder, 2-RR-30-266 on Panel 2-9-2.

+ 0OG POST-TREATMENT CHAN A RAD MON RTMR radiation monitor,
2-RM-90-266A on Panel 2-9-10.

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

ENSURE Charcoal Adsorbers in service.

NOTIFY Unit 1 and 3 operators of conditions and that verification of proper
operation of Unit 1 and 3 Off-Gas system is required.

CHECHK STACK GAS/CONT RM RADIATION RECORDER, 0-RR-90-147 on
Panel 1-9-2.

NOTIFY Radiation Protection.

REQUEST Chemistry perform radiochemical analysis to determine source.
REFER TO 0-51-4.8.b.1.a.1 and 0-5R-3.4 6.1-a for Technical Specification
compliance and to determine if power level reduction is required.

IF directed by Shift Manager or Unit Supervisor/SR0O, THEN

REDUCE reactor power to maintain off-gas radiation within ODCM limits.
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Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpts from 2-AOI-66-2:

BFN
Unit 2

Offgas Post-Treatment Radiation HI-HI-
HI

2-A01-66-2
Rev. 0022
Page 4 of 8

1.0

2.0

PURPOSE

This abnormal operating instruction provides symptoms, automatic actions and
operator actions for a High-High-High radiation condition in the Offgas System.

SYMPTOMS

A

Annunciators in alarm will include, but are NOT limited to, the following:

1
2
3.

8.

0G POST TRTMT RADIATION HIGH (2-XA-55-4C, Window 33).

0G POST TRTMT RADIATION HIGH-HIGH (2-XA-55-4C, Window 34).

0G POST TRTMT RAD MONITOR HIF-HIFHIAINOP (2-XA-55-4C,

Window 35)

0G PRETREATMENT RADIATION HIGH (2-XA-55-3A, Window 5).

STACK GAS RADIATION HIGH (2-XA-55-3A, Window 13).

STACK GAS RADIATION HIGH-HIGH (2-XA-55-3A, Window ).

0G AVG ANNUAL RELEASE LIMIT EXCEEDED (2-XA-55-4C,

Window 27).

OFFGAS ISOLATION VALVE CLOSED (2-XA-55-TA, Window 4).

Increased activity on OFFGAS RADIATION recorder, 2-RR-90-266,
FPanel 2-9-2.

Increased activity on STACK GAS RADIATION recorder, 0-RR-90-147, located
on Panel 1-9-2.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

BFN Offgas Post-Treatment Radiation HI-HI- | 2-A01-66-2
Unit 2 HI Rev. 0022
Page 5 of 8

4.0 OPERATOR ACTIONS

4.1 Immediate Actions

[1] IF scram has not cccurred, THEN

PERFORM the following:
[1.1] IF core flow is above 60%, THEN

REDUCE core flow to between 50-60%.

[1.2] MANUALLY SCRAM the Reactor. (Reference
2-A01-100-1).

4.2 Subsequent Actions

[1] IF OFFGAS SYSTEM ISOLATION VALVE, 2-FCV-066-0028
has been mechanically restrained open due to plant conditions
THEN

DISENGAGE 2-FCV-066-0028 mechanical restraint by
rotating the restraining handwheel fully in the counterclockwise
direction, locally at the Stack. {Otherwise N/A)

[ VERIFY CLOSED OFFGAS SYSTEM ISOLATION VALVE,
2-FCV-66-28 on Panel 2-9-53 or locally.



ES-401 Sample Written Examination
Question Worksheet

Form ES-401-5

Excerpt from 0-EOI-4:

Gaseous offsite radioactivity
release rate above that requiring
an Alert IC RA1(Gaseous)

Y
IF THEN 1
Turbine building ventilation is shutdown RESTART turbine building ventilation fans J
RR-1
Y
ISOLATE ALL primary systems discharging into areas
outside pnmary and secondary containments
EXCEPT systems required fo be operated by EQls
L
RR-2 l
0-EC1-4 Page 1 of 1
RADIOACTIVITY RELEASE CONTROL

LINIT O
BROWNS FERRY
NUCLEAR PLANT

Rew: 8
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Question Worksheet

Examination Outline Cross-reference: Level RO SRO
295024 (EPE 1) High Drywell Pressure / 5 Tier # 1
EK3.06 (10CFR 55.41.5)

: Group # 1 e
Knowledge of the reasons for the following responses as they apply
to HIGH DRYWELL PRESSURE: K/A # 295024EK3.06

e Reactor SCRAM

Importance Rating 4.0*

Proposed Question: # 16

Unit 2 is operating at 100% RTP.

Which ONE of the following completes the statements below?

In accordance with OPDP-1, Conduct of Operations, when a High Drywell Pressure condition

exists and continues to rise, the Operators are required to FIRST manually .

In accordance with BFN-ODM-4.20, Strategies for Successful Transient Mitigation, when Drywell
Pressure reaches 2.2 psig, the reason a manual Reactor SCRAM is inserted is that (2) .

A. (1) trip the Main Turbine, THEN insert a Reactor SCRAM
(2) a pre-determined trigger value has been reached

B. (1) trip the Main Turbine, THEN insert a Reactor SCRAM
(2) an automatic Reactor SCRAM should have occurred

C. (1) insert a Reactor SCRAM, THEN trip the Main Turbine
(2) a pre-determined trigger value has been reached

D. (1) insert a Reactor SCRAM, THEN trip the Main Turbine
(2) an automatic Reactor SCRAM should have occurred

Proposed Answer: C

Explanation A

(Optional):

INCORRECT: First part is incorrect but plausible if the candidate confuses
the order of operations during a condition requiring a SCRAM. Second part
is correct (See C).

INCORRECT: First part is incorrect but plausible (See A). Second part is
incorrect but plausible if candidate confuses the Trigger Value of 2.2 psig
Drywell Pressure with the SCRAM setpoint of 2.45 psig. Another Trigger
Value of 2.0 psig Drywell Pressure requires a Recirc Core flow runback to
be inserted as listed in BFN-ODM-4.20, Strategies for Successful Transient
Mitigation.
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c CORRECT: (See attached) In accordance with OPDP-1, Licensed
Operators shall take no manual action that will cause an automatic
SCRAM. Given the conditions in the question, the Operators must
FIRST insert a manual Reactor SCRAM, then trip the Main Turbine,
otherwise an automatic SCRAM would occur. For second part, in
accordance with BFN-ODM-4.20, when Drywell Pressure reaches
2.2 psig, the reason a manual Reactor SCRAM is inserted is a pre-
determined Trigger Value (2.2 psig) has been reached. This
conservative action prevents an automatic SCRAM from occurring
when Drywell Pressure reaches 2.45 psig. Additionally, it is a
simulator training phase expectation for BFN Initial License candidates
to use Standard Trigger Values such that a Recirc Core flow runback is
inserted at 2.0 psig Drywell Pressure in preparation for inserting a
manual Reacto SCRAM at 2.2 psig.

D [INCORRECT: First partis correct (See C). Second part is incorrect
but plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of the reasons for a Reactor
SCRAM being performed as it relates to High Drywell Pressure. This question is rated as Memory due to
the requirement to strictly recall facts.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s): BFN-ODM-4.20, Rev. 6 (Attach if not previously provided)
OPDP-1, Rev. 46

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.276 Obj. 7 (As available)
Question Source: Bank #
Modified Bank # (Note changes or attach parent)
New X
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 55.41 X

55.43
Comments:
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Question Worksheet

Excerpts from OPDP-1:

NPG Standard Conduct of Operations OPDPA1
Department Rev. 0046
Procedure Page 32 of T1

3.51 Reactivity Management (continued)

5 Ensure that pre-job briefs for work activities address potential reactivity effects.
Personnel involved in reactivity manipulations or working on reactivity control
equipment shall be properly frained, understanding their roles and responsibilities,
and shall be briefed on management expectations.

6. Determine the experience level of personnel involved in reactivity manipulations
and ensure appropriate oversight is provided for those with little or no reactor
Maneuvering experience.

7. Control Room panel manipulations shall be performed anly by licensed
Operations personnel, or by trainees under the direction and in the presence of a
licensed UO or SRO as part of the individual's participation in NRC approved
license training program to qualify for an Operator license. [10CFR50.54 (i),
10CFRA5.13).

&  For Sequoyah and Watts Barr - for startup dilutions used to establish conditions to
conduct a startup (coming off of refueling boron concentrations), direct oversight
is not required as long as the following requirements are met:

4. Reactor will remain subcritical at all times based upon rod position and RCS
temperature.

b. Reactivity Pre-job brief is conducted to include termination criteria for the
dilution.

c. OQAC is to remain engaged in the dilution with no other duties besides normal
watchstanding duties.

d. Periodic oversight is required by the SRO.
0. Unit Operators are charged to:

1. Monitor reactor parameters to ensure the unit is operating within prescribed bands
and monitor prescribed parameters and instrumentation to verfy plant response is
as expected during reactivity manipulations. If the unit is determined to be
operating above its licensed core thermal power limit take prompt (typically no
moare than 10 minutes from time of determination) action to reduce power below
the core thermal power limit.

2. Take conservative action, including action for manual scram/reactor trip when
abnormal reactor conditions are encountered. The operator shall not rely solely on
the Reactor Protection System to protect the reactor during reactivity events.

3. Monitor nuclear instrumentation during refueling activities that could affect the
reactivity of the core so that abnormal reactivity events can be mitigated.

4 Directly oversee frainees manipulating reactivity related controls, as if the Unit
Operator were performing the manipulation personally. The trainees shall be
enrolled in an approved licensed training program.

5  Know and monitor the effects of the reactivity change.
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NPG Standard Conduct of Operations OPDP-1
Department Rev. 0046
Procedure Page 33 of T1

3.51 Reactivity Management (continued)

6. Understand and compare reactivity management plan and actual plant
performance during core maneuvers.

7. Stop and question unexpected situations involving reactivity, criticality, power
level, or core anomalies. Meet anomalous indication with conservative action.

&. Perform no actions except those related to the reactivity manipulation, monitoring
for expected changes. This is a dedicated action for the UQ performing the
reactivity change. Peer checks are expected to be performed for all reactivity
management evolutions. Reactivity controls are placed in a safe and stable
condition before attending to any emergent conditions.

9. For Browns Ferry - The first control rod movements or flow adjustments shall
reqguire place keeping technigues. Subsegquent BWR control rod movements or
recirculation flow adjustments, during the sequence of the evolution, will be at the
discretion of the NUSO. The MUSO should use judgement as to when the place
keeping rule may be waived, considering the repetitive number of fimes the rod
movements or flow adjustments will be made. Any changes to personnel or
positions, or pause in the evolution, will require resequencing using place keeping
rules and practices.

3.5.2 Inserting a Manual Scram or Manual Reactor Trip
A, Licensed Operators shall take no manual action that will cause an automatic scram.

1. Forexample, if tripping the turbine will cause a reactor trip, and the turbine
requires tripping due to high vibrations, operators shall first trip the reactor, then
trip the furbine.

B. Operators shall without hesitation insert a manual scram/manual reactor trip whenever
any of the following conditions occurs:

1.  Safety of the reactor is in jeopardy.

2. Operating parameters exceed any of the reactor protection set-poinis and an
automatic shutdown does not occur.

3. Core thermal hydraulic instability is cbserved and mitigating actions are ineffective
(BWR).

4. As directed by plant procedures.
5. When a pre-determined trigger value is reached.
3.5.3 Manual Control of Automatic Systems
A, If an automatic controller, or an automatic action, is confirmed to have malfunctioned,

take prompt actions to place that controller in manual or to accomplish the desired
function. Examples are as follows:
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Excerpt from BFN-ODM-4.20:

BFN Operations Strategies for Successful Transient BFN-ODM-4.20
Directive Manual Mitigation Rev. 0006
Page 11 of 25
4.3.3 Stabilizing Plant Parameters
Operator action to stabilize a critical plant parameter, without NUSO direction, is expected
provided that no contradicting order or direction has been given. For example, operator
action to stabilize reactor pressure below the high pressure scram setpoint (1073 psig) by
opening the MSRVs following an inadvertent closure of the MSIVs is appropriate. Similarly,
operating the HPCI flow controller to minimize HPCI injection rate and limit the rate of rise of
reactor water level is also appropriate and expected.
434 Trigger Values

Senior Reactor Operators, specifically the NUSO, are expected to establish control bands
and trigger values for critical plant parameters and establish contingency actions based
upon the rate of change of critical plant parameters.

Example from the NUSO and OATC: “Attention for an update.” The NUSO confirms hands
are raised and continues with: “Drywell pressure is 2.0 psig and rising due to a leak in the
drywell. We will insert a manual scram if drywell pressure reaches 2.2 psig. End of update.”
Then the NUSO provides an individual order to the OATC to insert a manual scram if drywell
pressure reaches 2.2 psig. Later, if drywell pressure rose to 2.2 psig, the OATC would
update the crew and initiate a manual scram.
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Excerpt from BFN ILT Class Standardized Expectations: Used in ILT Simulator Training Phase
to ensure multiple crews are trained by consistent standards

ILT Class Standardized Expectations

Airt Rel Offsit Liquid Rel Offsit
0O Minor releases within federally approved O Minor releases within federally approved
limits’ limits'

DOReleases above federally approved limits'  [OReleases above federally approved limits'

O Release information not known O Release information not known

e STANDARD TRIGGER VALUES:

Core Flow Runback (when time allows):
2.0 psig Drywell Pressure (rising)

Low Condenser Vacuum alarm on Panel 9-7

When a procedure instructs the performer to perform a core flow runback - the
performer will depress the core flow runback push-button and wait until core flow is
complete. Then insert SCRAM.

If in the judgment of the US a SCRAM needs to be inserted before completion of
lowering core flow or completion of runback, then the SCRAM should be inserted.

Rx SCRAM:

2.2 psig Drywell Pressure (rising)
10" Reactor Water Level (lowering)
17 Margin to trip Condenser Vacuum

Remember that these are standards to allow us to be consistent, Yet as the US, if

conditions are degrading at a more rapid rate than usual, you are allowed to direct
these actions as you deem which would be more conservative.

8/20/2020 Page 6 of 6
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Examination Outline Cross-reference;:
295005 (APE 5) Main Turbine Generator Trip / 3

AK3.05 (10CFR 55.41.5)

Knowledge of the reasons for the following responses as they apply
to MAIN TURBINE GENERATOR TRIP:

e Extraction steam/moisture separator isolations

Level RO SRO
Tier # 1 [
Group # 1
K/A # 295005AK3.05

Importance Rating 2.5

Proposed Question: # 17

Unit 2 is operating at 21% RTP, when the Main Turbine trips.

Which ONE of the following completes the statements below?

Following a Main Turbine trip, the Extraction Non-Return Valves close in order to prevent
Main Turbine (1) . As a result of this transient, the Reactor___ (2) SCRAM.

A. (1) overspeed
(2) will

B. (1) overspeed
(2) will NOT

C. (1) overheating
(2) will

D. (1) overheating

(2) will NOT
Proposed Answer: B
Explanation A
(Optional):

B
C
D

INCORRECT: The first part is correct (See B). The second part is incorrect
but plausible in that when the Main Turbine trips while online, a Reactor
SCRAM is probable based on Main Turbine loading. However, the given
Reactor Power level of 21% is within the Turbine Bypass Valve capacity to
sufficiently control Reactor Pressure, which will prevent the Reactor
SCRAM under the given conditions.

CORRECT: (See attached) In accordance with 2-A0OI-47-1, Unplanned
Turbine Trip Below 26% Reactor Power (Without Reactor Scram) Automatic
Actions, the Extraction Non-Return Valves close when the Main Turbine is
tripped. This protects the Main Turbine from an overspeed condition due to
the isolation of Extraction Steam. For second part, the Turbine Bypass
Valves have the capacity to sufficiently control Reactor Pressure to pass the
steam flow for 21% Reactor Power, which will prevent a SCRAM at the
given Reactor Power Level.

INCORRECT: First part is incorrect but plausible in that at low steam
loads/flows, turbine blade heating occurs which may possibly cause turbine
blade expansion and damage; however the Extraction Non-Return valve is
closed to prevent an overspeed condition. The second part is incorrect but
plausible (See A).

INCORRECT: First part is incorrect but plausible (See C). Second part is
correct (See B).
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RO Level Justification: Tests the candidate’s knowledge of the reason Extraction Steam isolates on a
Main Turbine Trip and the effect on Reactor Operation. This question is rated as C/A due to the
requirement to assemble, sort, and integrate the parts of the question to predict an outcome. This
requires mentally using this knowledge and its meaning to predict the correct outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  2.A0I-47-1, Rev. 17 (Attach if not previously provided)

2-0l1-47, Rev. 186
OPL171.010, Rev.15

Proposed references to be provided to applicants during examination: NONE

Learning Objective: OPL171.095 Obj. 2, 7a_ (As available)
OPL171.010 Obj. 8

Modified Bank #  ILT 1909 #16 (Note changes or attach parent)

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Copy of Bank Question:

Examination Outline Cross-reference: Level RO

285005 (APE 5) Main Turbine Generator Trip / 3 Tier # 1
AK3.03 (10CFR 55.41.5)

Knowledge of the reasons for the following responses as they apply Group # 1
to MAIN TURBINE GENERATOR TRIP: Kin# 205005AK3.03

Feedwater temperature decrease .
’ P Importance Rating 2.8 -

Proposed Question: # 16 |
Unit 2 is operating at 25% RTP with a Reactor Shutdown in progress.

Which ONE of the following completes the statements below?

Given that the Main Turbine trips, Extraction Non-Return Valves automatically close in order to
prevent Main Turbine (1) _

Feedwater Temperature will (2) as a result of the Main Turbine trip.

A_ (1) overspeed
(2) lower

B. (1) overspeed
(2) remain the same

C. (1) overheating
(2) lower

D. (1) overheating
(2) remain the same



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Excerpt from 2-OI1-47:

BFN Turbine-Generator System 2-01-47
Unit 2 Rev. 0185
Page 133 of 279

6.9 Control Valve Tightness Test

NOTES

1) This test is performed from Panel 2-9-7 unless specifically stated otherwise.

2)  Turbine speed must lower to less than 900 RPM for this test to be considered
satisfactorily completed. However valves are designed to bring turbine to a standstill.

3) If this test is unsatisfactorily completed, turbine should be shut down until repairs are
completed.

4)  This test should be performed once per operating cycle.

CAUTION

DO MNOT perform this test unless reactor power is less than 21.3% to ensure the capacity of
the Bypass Valves is sufficient to control reactor pressure.
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Form ES-401-5

Excerpt from 2-A0OI-47-1.:

EFN Unplanned Turbine Trip Below 26% | 2-A0I-47-1
Unit 2 Reactor Power Rev. 0017
(Without Reactor Scram) Page § of 11

3.0

AUTOMATIC ACTIONS

r @ m m o 0 D »

—_ =

Turbine stop valves close.
Turbine control valves close.
Turbine combined intermediate valves close.

Extraction non-return valves close.

Turbine bypass valves open to maintain reactor pressure.

The generator air circuit breaker opens.

Exciter field breaker opens.

Generator load set runs back to minimum.

Generator voltage regulator transfers to manual.

Recorder 2-XR-47-16 transfers from control valve position to turbine speed.
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Excerpt from OPL171.010:

OPL171.010 MAIN TURBINE REV 15

Lesson Plan Content

QOutline of Instruction

CIV Valve quarterly testing:

During quarterly testing the combined intermediate
valves are individually tested.

a. The valves test button is pushed and held in
on Panel 9-7 in the control room.

b. The intercept valve slowly closes to 5% open,
and then a fast acting solenoid actuates to
quickly close the valve.

C. When the intercept valve is fully closed, then
the intermediate stop valve slowly closes in
the same manner as the intercept valve.

d.  When the intermediate stop valve is fully
closed, the operator releases the pushbutton.
e.  The intermediate stop valve fully opens and

then the intercept valve fully opens.

= Extraction Mon-retum Valves

1.

Purpose

To protect the turbine from an over speed
condition, this might occur when the turbine is
tripped. A subsequent lowering of pressure in the
turbine and heaters, due to vacuum in the
condenser will cause hot water from the heater to
flash to steam. The reverse steam flow back
through the extraction steam piping to the Main
Turbine could cause blade damage.

Instructor Notes

MLO-14, ILT-19
Monitor Turbine
indications for
unexpected conditions
during test

(IV)

(ISV)

Figure-6

ILT-8
LOR-3
MLO-25
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Excerpt from OPL171.010:

OPL171.010 MAIN TUREBINE REV 15

Lesson Plan Content
Outline of Instruction | Instructor Notes

(3)  Six-flow: Number of exhaust flow
paths to the main condenser

e, Non-reheat: Steam is not reheated before
returning to the LP turbines.
3. Steam Flow Path ILT-2,NLOR-2
a.  Four main steam lines (24 inches) rﬂ‘ 0-2,1LT-23, LOR-

b.  8-inch lines to Bypass Valves from mixing
header (9 valves ~21% design capacity)| 5-
inch lines tapping off of the mixing header

supply going to:
(1)  Off-gas pre-heaters

(2)  Reactor feedwater pump turbine
high-pressure steam supply

(3)  Seal steam regulators
(4)  Steam jet air ejector regulators
C. Through four main Turbine Stop Valves

(TSV)
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Examination Outline Cross-reference;: Level RO SRO
295016 (APE 16) Control Room Abandonment / 7 Tier # 1 -

AA2.05 (10CFR 55.41.10)
Ability to determine and/or interpret the following as they apply to Group # 1

CONTROL ROOM ABANDONMENT: K/A # 295016AA2.05

D Il .
* Dhywell pressure Importance Rating 38 | =

Proposed Question: # 18 ‘

Due to a fire on Unit 3, the Unit Operator is performing the Immediate Actions of 3-AOI-100-2,
Control Room Abandonment and has reached the step to start the Unit 3 EDGs, when the

following occurs:
PRI CONTAINMENT

N2 PRESS HIGH
¢ PRIMARY CONTAINMENT N2 PRESSURE HIGH 3-PATE-14
L 10
(3-9-3B, Window 10) alarms
e DRYWELL PRESSURE ABNORMAL FP@%ELE
(3-9-5B, Window 31) alarms ’fﬁf&%

[ 31/

Given the conditions above, which ONE of the following completes the

statements below?

AT THE MOMENT the above alarms are received, the Unit 3 EDGs (1) .
Reactor Water Level will be controlled at the Backup Control Panel using (2) .

A. (1) must be manually started
(2) High Pressure Coolant Injection (HPCI)

B. (1) must be manually started
(2) Reactor Core Isolation Cooling (RCIC)

C. (1) will receive an automatic start signal
(2) High Pressure Coolant Injection (HPCI)

D. (1) will receive an automatic start signal
(2) Reactor Core Isolation Cooling (RCIC)

Proposed Answer: B
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Explanation A INCORRECT: First partis correct (See B). The second part is incorrect

(Optional): but plausible in that Control Room abandonment is an infrequently
performed evolution, and the controls on the Backup Control Panel are
often mixed up. HPCI automatically starts on Drywell Pressure of 2.45
psig and a low Reactor Water Level of (-) 45 inches, so this system will
quite possibly be running when the operators reach the Backup Control
Panel. Additionally, HPCI and RCIC are often mistaken for each other
due to the system similarity and there are actions to disable HPCI in the
subsequent actions of
3-A0I-100-2, Control Room Abandonment.

B CORRECT: (See attached) First part is correct in that the EDGs will
automatically start when Drywell Pressure reaches 2.45 psig. There
are several alarms for Drywell Pressure, but the listed alarms have set
points below 2.45 psig; therefore the EDGs will have to be manually
started in accordance with 3-AOI-100-2. The second part is correct in
that in accordance with 3-A0OI-100-2, RCIC is used for Reactor Water
Level Control at the Backup Control Panel.

c INCORRECT: First partis incorrect but plausible in that given the
Drywell Pressure Alarms it is reasonable to assume that the EDGs may
have started on the Drywell Pressure signal of 2.45 psig instead of
manually starting them in accordance with 3-AOI-100-2. The second
part is incorrect but plausible (See A).

D [INCORRECT: The first part is incorrect but plausible (See C). The
second part is correct (See B).

RO Level Justification: Tests the candidate’s knowledge of the effect of Drywell Pressure

on the Control Room Abandonment procedure. This question is rated as C/A due to the requirement to
correctly assemble given parameters from abnormal plant conditions. This requires mentally using this
knowledge and its meaning to predict the correct outcome. The candidate must analyze the conditions
and integrate several pieces of mental data to determine a solution.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  3-A0I-100-2, Rev.26 (Attach if not previously provided)
3-ARP-9-3B, Rev.23
3-ARP-9-5B, Rev.32

Proposed references to be provided to applicants during examination: PRIMARY CONTAINMENT N2
PRESSURE HIGH

(3-9-3B, Window 10)
DRYWELL PRESSURE
ABNORMAL

(3-9-5B, Window 31)

Learning Objective: OPL171.016 Obj. 11 (As available)
OPL171.208 Obj. 8
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Question Source:
(Note changes or attach parent)

New X

Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 55.41 X
55.43

Comments:



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Excerpt from 3-A0OI-100-2:

BFN Control Room Abandonment 3-A0I-100-2
Unit 3 Rev. 0026
Page 6 of 92

4.0 OPERATOR ACTIONS

4.1 Immediate Action

NOTES

1) The immediate action to "DEPRESS REACTOR SCRAM A and B pushbuttons” is
required to be completed prior to evacuating the control noom.

2) 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.

[1]  IF core flow is above 60%, THEN: (Otherwise N/A)
LOWER core flow to between 50-60%.

2] DEPRESS REACTOR SCRAM A and B pushbuftons.
[3] PLACE REACTOR MODE SWITCH in SHUTDOWRN. O

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 AB LOGIC

RESET lights extinguished. O
[6] TRIP Reactor Recirc Pumps. O
[7] ISOLATE RWCU. O
(8] ENSURE Main Turbine tripped. O
[9] TRIP Reactor Feed Pumps as necessary to prevent tripping on

high water level. O

[10] START Emergency Diesel Generators.

[11] ENSURE each EECW header has at least one pump in
sernvice. O
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Excerpt from 3-9-ARP-3B:

BFN
Unit 3

Panel 9-3 3-ARP-9-3B
3-XA-55-3B Rev. 0023

Page 13 of 38

(Page 10f 1)

Sensor
Location:

Probable
Cause:

Automatic
Action:

Operator
Action:

References:

Panel 25-6
Rx Bldg, EI1593, R-19 Q-LINE

A, Drywell Cooler(s) failure.

B. Steam or water leak inside Drywell.

C. Loss of RBCCW to Drywell Coolers.

D. Low pressure front moving through area.

MNone

A CHECK containment pressure using multiple indications.

B. CHECK containment temperature.

C. REFER TO 3-01-64 Venting the Drywell with Standby Gas
Treatment Fan.

F-45NB20-3 47TWe00-57 3-47EB10-T6-1

SensorTrnp Point
PRI CONTAINMENT
N2 PRESS HIGH PT-76-14 15 psig (alarm from recorder).
3-PA-76-14
10

O
O

O
GE T30E933-1
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Excerpt from 3-9-ARP-5B:

BFN Panel 9-5 3-ARP-9-5B
Unit 3 J-XA555B Rev, 0032
Page 37 of 44
SensonTrip Point:
DRYWELL 1-PS-64-56E 1.65 psig rising
PRESSURE . .
3-P5-64-56F 0.1 |
ABNORMAL psig fowering
3-PA-64-56
| 3
(Page 1 of 1)
Sensor Panel 25-5B
Location: Elevation 583
Probable A. Dnywell DP air compressor failure.
Cause: B. Loss of RBCCW.
C. Breach of Primary Containment.
1. Drywell vent valves open or leaking.
2. Drywell vacuum hreaker open or leaking.
D. LOCA.
E. Sensor malfunction.
Automatic Mone
Action:
Operator A. CHECK alarm using multiple indications.
Action:
B. IF RBCCW has been lost, THEN
REFER TO 3-A0-70-1.
C. REFER TO 3-A0I-64-1.
References: 3-45E620-6 3-4TEG10-64-1 3-T30E915-1T

3-A01-T0A1 3-A01-641
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Excerpt from 0-OI-82:

BFHN Standby Diesel Generator System 0-01-82
Unit 0 Rev. 0169
Page 14 of 219

3.0 PRECAUTIONS AND LIMITATIONS (continued)

P. Personnel working in the D/G rooms should remain aware that the possibility
exists of CO: discharge into the room. Upon CO;z initiation, an alarm will sound.
Personnel then have 20 seconds to evacuate the area before COz is dispensed.
For detection purposes, a wintergreen odor is injected into CO: discharge.

. Environmental calculations assume DG battery ambient temperatures are within
40°F to 110°F.

R. When the DJ/G is the only feed to the shutdown board and in single unit
operations, starting an RHR Pump with other 4kY motor loads running on the
associated board may result in D/G overload.

S, After operation of 4160% breakers, the charging spring is required to be verified
to have recharged by verifying locally the breaker closing spring target indicates
charged and the amber breaker spring charged light is on to ensure future
breaker operation.

T. Diesel Generators will automatically start, as follows:

1. Degraded voltage or undervoltage on 4-k% Shutdown Board A, B, C,or D
will start its associated Diesel Generator.

2. A Pre-Accident Signal (Reactor Vessel Low Low Low water level OR High
Drywell pressure) on Unit 1, Unit 2 or Unit 3 will start all eight Diesel
Generators.

L. Under normal conditions, any of the following will auto trip the Diesel Generator
output breaker:

1. Differential overcurrent

2. Timed overcurrent

3. Reverse power

4. Loss of field

5. Overspeed

6. Common Accident Signal (Low Low Low Reactor water level OR Low

Reactor pressure in conjunction with High Drywell pressure on Unit 1, 2 or
Umnit 3.)
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Excerpts from 3-A0I-100-2:

BFN Control Room Abandonment 3-A0I-100-2
Unit 3 Rev. 0026
Page 12 of 92

4.2 Unit 3 Subsequent Actions (continued)

[9] INITIATE RCIC as follows:

[9.1]

[9.2]

[9.3]

At Panel 3-25-32, CHECK OPEN 3-FCV-71-9 (Red Light

above switch) RCIC TURB TRIP/THROT VALVE
RESET, 3-HS-71-9D.

At 250V DC RMOV Bd 3B, Compt. 5D, PLACE
3-HS-071-0034C, RCIC PUMP MIN FLOW VALVE
EMER HAND SWITCH, in OPEN. (Unit 3 Turbine
Building AUO)

At 250V DC RMOV Bd 3C, Compt. 4B, PLACE
3-HS-071-0008C, RCIC TURB STM SUPPLY VALVE
EMER HAND SWITCH, in OPEN. (Unit 3 Reactor
Building AUO)

NOTE

RCIC Turbine should start and flow should stabilize at 620 gpm.

[9.4]

[9.5]

[9.6]

At Panel 3-25-32, CHECK turbine speed 2100 rpm or
above using RCIC TURBINE SPEED, 3-51-71-42B.

At 250V DC RMOV Bd 3B, Compt. 5D, PLACE RCIC
PUMP MIN FLOW VALVE EMER HAND SWITCH,
3-HS-071-0034C, in CLOSE. (Unit 3 Turbine Building
AUO)

At Panel 3-25-32, ADJUST flowrate as necessary using
RCIC SYSTEM FLOW/CONTROL, 3-FIC-71-36B _
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BFN
Unit 3

Control Eoom Abandonment

3-A0I-100-2
Rev. 0026
Page 13 of 92

4.2 Unit 3 Subsequent Actions (continued)

NOTE

The following step prevents HPCI operation and automatic opening of HPCI MAIN PUMP
MINIMUM FLOW VALVE, 3-FCV-73-30.

[10] At250V DC RMOV Bd 3A, PERFORM the following:

[10.1]

[10.2]

[10.3]

[10.4]

Compt. 3D, ENSURE CLOSED HPCI 5TM SPLY VLV

TO TURB FCV-73-16 (MO 23-14).

Compt. 3D, PLACE HPCI TURBINE STEAM SPLY VLV

TRANS, 3-X5-073-0016, in EMERG.

IF desired to verfy HPCI MAIN PUMP MINIMUM FLOW
VLV, 3-FCV-073-0030, closed prior to opening breaker,

THEN (Otherwise N/A)

DIRECT operator to verify locally.

Compt. 8D, PLACE 3-BKR-073-0030 HPCI MAIN PUMP

MIN FLOW VLV FCV-73-30, in OFF.

[11] ESTABLISH plant cooldown as follows:
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Examination Outline Cross-reference: Level RO SRO
295018 (APE 18) Partial or Complete Loss of CCW / 8 Tier # 1 -
AK1.01 (10CFR 55.41.10)
Knowledge of the operational implications of the following concepts Group # 1
as they apply to PARTIAL OR COMPLETE LOSS OF K/A # 295018AK1.01
COMPONENT COOLING WATER:

e Effects on component/system operations Importance Rating 35 [T

Proposed Question: # 19 ‘

All three Units are operating at 100% RTP when the following conditions occur:

e Emergency Equipment Cooling Water (EECW) Pump A3 is operating and
subsequently trips
e EECW Pump C3 fails to start

e NO Operator actions have been taken

Given the conditions above, which ONE of the following completes the statements below in
accordance with 0-OI-67, Emergency Equipment Cooling Water System?

0-FCV-67-53, EECW SYSTEM BACKUP WATER SUPPLY VALVE to the Control Air
Compressors will automatically open when Raw Cooling Water (RCW) Header Pressure lowers

below the setpoint of 1) .
EECW Pumps A3 and C3 supply the (2) header of the EECW System.

A. (1) 15 psig
(2) North

B. (1) 15 psig
(2) South

C. (1) 30 psig
(2) North

D. (1) 30 psig
(2) South

Proposed Answer: C

Explanation A INCORRECT: The first part is incorrect but plausible in that EECW Pumps

(Optional): A3, B3, C3, D3 will auto-start when Low Raw Cooling Water (RCW) header
pressure setpoint lowers below 15 psig for RBCCW heat exchangers. The
second part is correct (See C).
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B INCORRECT: The first part is incorrect but plausible (See A). The second
part is incorrect but plausible in that the EECW System normally provides
cooling for numerous loads through a North (A3/C3 pumps with A1/C1
serving as backup pumps) header and a South header (B3/D3 pumps with
B1/D1 serving as backup pumps). Additionally, specific EECW System
backup cooling valves only open if EECW header pressure is adequate.
Given this, candidates could easily confuse specific EECW pumps/valves,
pressures, normal and/or backup supported loads.

c CORRECT: (See attached) In accordance with 0-OI-67, Emergency
Equipment, RHRSW Pumps A3, B3, C3, D3 are assigned as EECW
Pumps. They will auto-start when Raw Cooling Water (RCW) header
pressure lowers below the setpoint of 30 psig for Control Air Compressors.
For second part, EECW System FCV-67-53, EECW NORTH HEADER
SUPPLY VALVE TO AIR COMP is the backup water supply valve to Control
Air Compressors which will auto OPEN (if EECW pressure is greater than or
equal to 106 psig) when RCW Header Pressure lowers to each respective
setpoint only. Since the EECW Pumps A3/C3 supply the North header (not
available) and only one of the B3/D3 South header supply pumps are
normally running, the North header will NOT have adequate pressure for
0-FCV-67-53 to automatically OPEN to provide EECW backup water supply
to the Control Air Compressors.

D INCORRECT: The first part is correct (See C). The second part is incorrect
but plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of the operational impact from a partial or
complete loss of Raw Cooling Water and Emergency Equipment Cooling Water System
component/operations. This question is rated as C/A due to the requirement to assemble, sort, and
integrate the parts of the question to predict an outcome. This requires mentally using this knowledge and
its meaning to predict the correct outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  0-01-67, Rev. 121 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: None

Learning Obijective: OPL171.051, Obj. 7a, 7b (As available)

Question Source: Bank #

ILT EXAM BANK
OPL171.046-07 003 (Note changes or attach parent)
Modified Bank # #1596

New
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43
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Copy of Bank Question:

QUESTIONS REPORT
for ILT Exam Bank 08 22 2018
1596. OPL171.046-07 003
Given the following conditions:
# All three units are operating at 100% power
The operating A3 EECW Pump trips
* The C3 EECW pump fails to start manually

Which ONE of the following describes the impact of the A3 and C3 EECW Pump
failures? Assume MO additional operator actions.

The backup cooling water supplytothe  i1s NOT available.

A_ control air compressors ONLY

B. Unit 1 and 2 RBCCW heat exchangers ONLY

Cv control air compressors and the Unit 3 RBCCW heat exchanger OMLY

D. control air compressors and all three units’ RBCCW heat exchangers

C CORRECT
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Excerpts from 0-OI-67:

BFN Emergency Equipment Cooling Water |0-01-67
Unit 0 System Rev. 0121
Page 9 of 105

3.0 PRECAUTIONS AND LIMITATIONS

A. RHRSW Pumps A3, B3, C3, and D3 are assigned to the EECW System and
are referred to in this procedure as RHRESW pumps.

B. RHRSW Pumps A1, B1, C1, and D1 may supply either the RHRSW or EECW
Systems. 0-Ol-23 should be referred to when using A1, B1, C1, or D1 RHRSW
pumps for RHRSW operation.

C. The EECW System is aligned as follows:

1. Atleast one RHRSW pump, assigned to the EECW System, should be
running on each header to maintain the header charged at all times. If no
pumps are running on a header and header pressure lowers to = 0 psig,
the header shall be declared inoperable and appropriate actions taken, as
required by Technical Specifications.

2. Two additional RHRSW pumps, one on each of the north and south
headers, are normally lined up to start automatically for EECW system
operation, if NOT already running.

3. Only one RHRSW pump in a given RHRSW pump room may be counted
toward meeting Technical Specification 3.7_.2 requirements for EECW
pump operability.

D. If a Number 1 RHRSW Pump is needed to meet minimum Technical
Specification operable EECW pump requirements, that pump may be aligned to
EECW. To meet EECW requirements, Mumber 1 RHRSW pumps must be
aligned to EECW, the pump started, and should remain running. Number 1
RHRSW pumps do NOT have the same auto start signals as the associated
MNumber 3 RHRSW Pump. When a Number 1 RHRSW Pump is aligned for
EECW, its RHRSW function required by the Safe Shutdown Program, NFPA
805 is inoperable. NFPA 805 FPR or FPRM requirement after implementation
shall be addressed. REFER TO Sections 8.1 through 8.4.

E. RHRSW Pumps A3, B3, C3, and D3 as well as A1, B1, C1, and D1, when lined
up for EECW operation, will auto-start when either:

1. Any unit Common Accident Signal Relay is energized. (High Dirywell
Pressure in conjunction with low reactor pressure, or Low-Low-Low
Reactor Water Level.)

2. Low Raw Cooling Water header pressure at control air compressor (less
than 30 psig).

3. Low Raw Cooling Water pressure at RECCW heat exchanger (less than
15 psig).



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

BFN Emergency Equipment Cooling Water | 0-Ol-67
Unit 0 System Rev. 0121
Page 11 of 105

3.0 PRECAUTIONS AND LIMITATIONS (continued)

J. DCN 70834-03: removes limit switch 0-Z5-67-49 and spare associated cable
between 4KV SD BD B and IPS.

1. The start logic for RHRSW pump C1 has been modified by replacing the
limit switch function associated with 0-SHV-067-0049 with a mode switch
located on 4KV SD BD B Compt. 10. Placing RHRSW PUMP C1 EECW
MODE SWITCH, 0-HS-067-0049 to the "EECW" position will align the C1

RHRESW pump auto start logic circuit.

2. When the RHRSW PUMP C1 EECW MODE SWITCH, 0-HS-067-0049 is in
the "EECW" position and C2 RHRSW pump is supplying the RHR HX, the
HX outlet valve will not automatically close if the C2 RHRSW trips which
will cause a low flow and low pressure condition.

K. DCHN70834-04: removes limit switch 0-Z5-67-48 and spare associated cable
between 4KV SD BD 3ED and IPS.

1. The start logic for RHRSW pump D1 has been modified by replacing the
limit switch function associated with 0-SHV-067-0048 with a mode switch
located on 4KV SD BD 3ED Compt. 6. Placing RHRSW PUMP D1 EECW
MODE SWITCH, 0-HS-067-0048 to the "EECW" position will align the D1
RHRSW pump auto start logic circuit.

2.  When the RHRSW PUMF D1 EECW MODE SWITCH, 0-HS-067-0048 is in
the "EECW" position and D2 RHRSW pump is supplying the RHR HX, the
HX outlet valve will not automatically close if the D2 RHRSW trips which
will cause a low flow and low pressure condition.

L. mrcic) The unavailability of an entire EECW header (north or south) should be
limited until the modifications described in Attachment S, Table S-2 of the to
TVA letter to NRC, License Amendment Request to Adopt NFPA 805,
Performance-Based Standard for Light Water Reactor Electric Generating
Plants (2001 Edition) (Tech Spec Change TS-480), dated March 27, 2013.
These are the interim actions applied during the transition phase from Appendix
R Fire Protection to NFPA 805 [MRC 114580379)

M. EECW System backup water supply valve (FCV-67-53) to the control air
compressors will auto open at 30 psig lowering RCW pressure, if EECW
pressure is = 106 psig. The valve will auto close on EECW pressure dropping
to < 106 psig.
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Supports Distractors A(1), B(1):

BEN Emergency Equipment Cooling Water |0-Ol-67
Unit 0 System Rev. 0121
Page 12 of 105

3.0 PRECAUTIONS AND LIMITATIONS (continued)

N. EECW System backup water supply valves (FCV-67-50 [North headerj and 51 [South
header]) to the RBCCW heat exchangers will open at 15 psig lowering RCW
pressure if EECW pressure is equal to or greater than the setpoint. These
valves will close on EECW pressure dropping below the setpoint. Once closed,
the closure seals in until manually reset in accordance with Section 8.7. The
north header supply to Unit 1 RBCCW, the north header supply to Unit 2
RBCCW and the South header supply to Unit 3 RBCCW are normally isclated
with a manual valve; therefore no flow will occur when either 1-FCV-67-50,
2-FCV-67-50 or 3-FCVY-67-51 opens. The EECW pressure setpoints for these
valves are listed below in psig:

Unit 1 Unit 2 Unit 3
FCV-67-50 90 91 92
FCV-67-51 107 109 113

0. The EECW discharge strainer automatically starts its cleaning cycle on pump
discharge flow, and the flush valve opens automatically.

P. The shutdown boards will load shed their respective EECW loads when a
shutdown board undervoltage condition exists or a LOCA signal in conjunction
with a loss of offsite power is received.

RHRSW (EECW) PUMP SHUTDOWN BOARD
Al A
A3 JEA
B1 3EC
B3 Cc
C1 B
C3 3EB
D1 3ED
D3 D

Q. Because the EECW system is common to all three units, the Unit Operators
should contact each other whenever changes to the system are made.
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BFN Emergency Equipment Cooling Water |0-01.67
Unit 0 System Rev. 0121
Page 22 of 105

5.2 Startup of the North EECW Header (continued)
[71 START A3 or C3 RHRSW pump using one of the following:

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/M(91AM1) on
Unit 1

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/2(91A/2) on
Unit 2

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/3(91A/3) on
Unit 3

CAUTION

Minimum RHRSW/EECW pump flow is 1700 gpm for A3 and C3 pumps.
These pumps should NOT be operated below minimum flow requirements.

[8] CHECK pump flow greater than 1700 gpm.
[91 IFNOT, THEN

THROTTLE OPEN valve utilized in Step 5.2[5.2] or 5.2[6.2] until flow is
greater than 1700 gpm. (Otherwise N/A)

[10] WHEN approximately 2 minutes has elapsed, THEM
START the second RHRSW pump using one of the following:

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/1({91A/1) on
Unit 1

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/2(91A/2) on
Unit 2

« RHRSW PUMP A3(C3) EECW NORTH HDR, 0-HS-23-85A/3(91A/3) on
Unit 3

CAUTION

Minimum RHRSW/EECW pump flow is 1700 gpm for A3 and C3 pumps.
These pumps should MOT be operated below minimum flow requirements.

[11] CHECK pump flow greater than 1700 gpm.
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Supports Distractors B(2), D(2):

BFN Emergency Equipment Cooling Water |0-01.67
Unit 0 System Rev. 0121
Page 27 of 105

5.3 Startup of the South EECW Header (continued)
[71  START B3 or D3 RHRSW pump using one of the following:

+ RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-H5-23-88A/1(94AM1) on
Unit 1

+ RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-HS-23-88A/2(94A/2) on
Unit 2

« RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-HS5-23-88A/3(94A/3) on
Unit 3

CAUTION

Minimum RHRESW/EECW pump flow is 1700 gpm for B3 and D3 pumps.
These pumps should NOT be operated below minimum flow requirements.

[8] CHECK pump flow greater than 1700 gpm.
[9] IF NOT, THEN

THROTTLE OPEMN valve utilized in Step 5.3[5.2] or 5.3[6.2] until flow is
greater than 1700 gpm. (Otherwise M/A)

[10] WHEN approximately 2 minutes has elapsed, THEN
START the second RHRSW pump using one of the following:

« RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-H5-23-88A/1(94A/1) on
Unit 1

« RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-H5-23-88A/2(94A/2) on
Unit 2

+ RHRSW PUMP B3(D3) EECW SOUTH HDR, 0-HS-23-88AJ/3(94A/3) on
Unit 3

CAUTION

Minimum RHRSW/EECW pump flow is 1700 gpm for B3 and D3 pumps.
These pumps should NOT be operated below minimum flow requirements.

[11] CHECK pump flow greater than 1700 gpm.
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BFN Emergency Equipment Cooling Water | 0-01-67
Unit 0 System Rev. 0121
Page 56 of 105
8.7 EECW to RCW Crossties for Control Air & RBCCW

1)

2)

NOTES

When any unit's HS-67-53A (EECW N HOR SUPPLY VLV TO AIR COMP) 1(2)
(3)-LPNL-925-0032 is in the "OPEN" position and EECW header pressure greater than
setpoint, the 0-FCV-67-53 will OPEN.

When all unit's HS-67-53A (EECW N HDR SUPPLY VLV TO AIR COMP)
1(2)(3)-LPNL-925-0032 are in "AUTO" and EECW header pressure greater than
setpoint (106 psig) and RCW pressure lowers below setpoint (30 psig), then
0-FCV-&7-53 will OPEN.

When 1(2) (3)-HS-67-50A (51A) (EECW NORTH (SOUTH) HDR SPLY TO RBCCW
HTXS) 1(2) (3)-LPNL-925-0032, is in the "OPEN" position and EECW header pressure
greater than setpoint, then 1(2) (3)}-FCV-67-50 (51) will OPEN.

When 1(2)(3)-H3-67-50A(51A) (EECW NORTH{SOUTH) HDR. SPLY TO RBCCW
HTXS) 1(2)(3)-LPNL-925-0032 is in "AUTO" and EECW header pressure greater than
setpoint and RCW pressure lowers below setpoint, then 1(2)(3)-FCV-67-50(51) will
OPEN. The Morth header supply to Unit 1 RBCCW, the Morth header supply to Unit 2
RBCCW and the South header supply to Unit 3 RBCCW are normally isolated with a
manual valve; therefore no flow will cccur when either 1-FCV-67-50, 2-FCV-67-50

or 3-FCV-67-51 opens.

Unit 1 Unit 2 Unit 3
FCV-67-50 30 91 92
FCV-67-51 107 109 113

1] IF EECW header drops to below setpoint and subsequently is restored above
the setpoint, THEN

OPEN 0-FCV-67-53 and 1(2)(3)-FCV-67-50 and 1(2)(3)-FCV-67-51 by
performing the following:

[1.1] RESET 0-FCV-67-53 using 1(2) (3)}-HS-67-53B,
1(2)(3)-LPNL-925-0032, EECW NORTH HDR SPLY VLV TO AIR
COMP RESET CKT and CHECK BLUE Light extinguished (any unit's
RESET switch will reset all three Panel 25-32 lights).

[1.2]  RESET 1(2) (3)-FCV-67-50 {51) using 1(2) (3)-HS-67-50B (51B) EECW
NORTH (SOUTH) HDR SPLY TO RBCCW HTX RESET, 1(2)
(3)-LPNL-925-0032 and CHECK BLUE Light extinguished.
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Examination Outline Cross-reference: Level RO SRO
295023 (APE 23) Refueling Accidents / 8 Tier # 1
AK2.03 (10CFR 55.41.7)

Knowledge of the interrelations between REFUELING ACCIDENTS ~ Group # 1 ..
and the following: KIA # 295023AK2.03

e Radiation monitoring equipment

Proposed Question: # 20

Importance Rating 3.4

Unit 3 is in MODE 5 when a refueling accident results in the following:

e REFUELING ZONE EXHAUST RADIATION HIGH

REFUELING ZONE
EXHAUST

RADIATION HIGH
3-RA90-140A
[ 34

(3-9-3A, Window 34) alarms

Given the conditions above, which ONE of the following completes the

statement below that describes the Unit 3 Ventilation System response?

(1) Zone Ventilation System(s) isolates and (2) Zone dampers align
to the Standby Gas Treatment System.

A. (1) ONLY the Refueling
(2) ONLY the Refueling

B. (1) ONLY the Refueling
(2) BOTH the Refueling AND Reactor

C. (1) The Refueling AND Reactor
(2) ONLY the Refueling

D. (1) The Refueling AND Reactor
(2) BOTH the Refueling AND Reactor

Proposed Answer: A

Explanation A
(Optional):

CORRECT: (See Attached) In accordance with the given 3-ARP-9-3A,
Window 34, automatic actions that occur as a result of this alarm are that
Control Room and Refuel Zone ventilation isolates and Standby Gas
Treatment (SGT) initiates. For second part, this alarm results in a Group 6
isolation and in accordance with 3-AOI-64-2D, Group 6 Ventilation System
Isolation, Refuel Zone Ventilation will isolate and align to the SGT.

INCORRECT: The first part is correct (See A). The second part is incorrect
but plausible in that the Refueling Zone isolates, but SGT does not align to
the Reactor Zone for a Refuel Radiation Monitor alarm only. SGT aligning
to the Reactor Zone is a normal system response for Reactor Zone high
radiation, but not when only Refuel Floor radiation is high.
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c INCORRECT: The first part is incorrect but plausible in that that a Refuel
Zone isolation will occur, but a Reactor Zone isolation will not. A Reactor
Zone isolation is a normal system response for Reactor Zone high radiation,
but both zones do not isolate when only Refuel Floor radiation is high. The
second part is correct (See A).

D [INCORRECT: The first part is incorrect but plausible (See C). The second
part is incorrect but plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of how the Reactor and Refuel Ventilation
Systems respond to a high radiation level on the Refuel Floor. This question is rated as C/A due to the
requirement to assemble, sort, and integrate the parts of the question to predict an outcome. This
requires mentally using specific knowledge and its meaning to predict the correct outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents. (4) Assessment of the
integrated plant response to emergency or abnormal situations crossing several plant systems and/or
safety functions.

Technical Reference(s):  3-ARP-9-3A, Rev. 57 (Attach if not previously provided)

3-A0I-64-2D, Rev.19

Proposed references to be provided to applicants during examination: REFUELING ZONE
EXHAUST RADIATION HIGH

(3-9-3A, Window 34)

Learning Objective: OPL171.067 Obj. 3 (As available)
OPL171.018 Obj. 4.

Question Source: Bank # 1205 #10
Modified Bank # (Note changes or attach parent)
New

Question History: Last NRC Exam 2012
Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43

Comments:
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Copy of Bank Question:

QUESTION 10
Unit 3 is in Mode 5 when a refueling accident results in the following annunciator:

« REFUELING ZONE EXHAUST RADIATION HIGH (3-9-3A, window 34)
Which ONE of the following completes the statement below that describes the

expected plant response?

A ONLY the Refueling Zone Ventilation System isolates and ONLY the Refueling
Zone dampers re-align to SGTS.

B. ONLY the Refueling Zone Ventilation System isolates and the Reactor AND
Refueling Zones dampers re-align to SGTS.

C. The Refueling AND Reactor Zone Ventilation Systems isolate and ONLY the
Refueling Zone dampers re-align to SGTS|

D. The Refueling AND Reactor Zone Ventilation Systems isolate and the Reactor
AND Refueling Zones dampers re-align to SGTS.

Correct Answer: A
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Excerpt from 3-ARP-9-3A:

BFN Panel 9-3 3-ARP-9-3A
Unit 3 J-XA-55-3A Rev. 0057
Page 56 of 59
SensorTrip Point:
REFUELING ZONE
F—Ii;'l‘gliﬂl oy | FRES0-1404 72 MR/HR
3 RA-O0-140A 3-RE-90-140B T2 MR/HR
I-RE-90-141A T2 MR/HR Required setting of
34 | 3-RE-90-141B 72 MR/HR =100 MRHR.
{Page 1 of 2)
Sensor Rx Bldg, El 664' (Refuel Floor), R-17 P-LINE
Location:
Probalble A Radiation levels have rsen above alarmn setpoint.
Cause: B. Refueling accident.
C. Dry Cask loadingfunloading activities in progress.
. Loss of power to NUMAC drawer.
Automatic A_ Conirol Rioom and Refuel Zone ventilation isolates.
Action: B. SGTS initiates.
C. Control Room Emergency Pressurization units start.
Operator A. CHECK alarm condition on the following:
Action: 1. REACTOR & REFUEL ZOME EXHALUST RADIATION recorder,

3-RR-90-144 points 3 and 4 on Panel 3-9-2.

2. RX & REFUEL ZOME EXH CH A RAD MOMN RTMR,
3-RM-90-140/142 on Panel 3-9-10.

3. RX & REFUEL ZOME EXH CH B RAD MOMN RTMR,
3-RM-90-141/143 on Panel 3-2-10.

IF Dry Cask loading/unloading activiies are in progress, THEN
MNOTIFY the Cask Supervisor to place the MPC in a safe condition
per one of the following methods:

1. MSI0-079-DCS400.1

2. MSI0-079-DCS400.1PW

3. Az directed by Radiation Protection.

HOTIFY Shift Manager, Unit 1 and Unit 2.
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Excerpts from 3-A0I-64-2D:

BFN Group & Ventilation System Isolation | 3-AQl-64-2D
Unit 3 Rev. 0019
Page 4 of 17
1.0 PURPOSE
This procedure provides symptoms, automatic actions and operator actions for a
Group 6 Ventilation System lsolation.
2.0 SYMPTOMS
NOTES
1)  PCIS Group 6 Isolation is initiated by any one of the following signals:
+«  Reactor vessel water level (LEVEL 3)
+  Drywell pressure at 2.45 psig
+ Reactor zone exhaust radiation at 72 mn'hr
+» Refuel zone exhaust radiation at 72 mrhr
2)  High Refuel Fone exhaust radiation causas 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.

A Any one or more of the following annunciators in ALARM:

1.
2.

&n

m oW

REACTOR ZONE EXHAUST RADIATION HIGH (3-XA-55-3A, Window 21)

REFUELING ZONE EXHAUST RADIATION MONITOR DOWNSCALE
(3-XA-55-3A, Window 28)

REFUELING ZONE EXHAUST RADIATION HIGH (3-XA-55-34,
Window 34|

RX ZONE EXH RADIATION MONITOR DNSC (3-XA-55-3A, Window 35)
X BLDG VENTILATION ABNORMAL (3-XA-55-3D, Window 3)

X VESSEL WTR LEVEL LOW HALF SCRAM (3-XA-55-4A Window 2)
DRYWELL PRESSURE HIGH HALF SCRAM (3-XA-55-4A, Window 8)

REACTOR ZONE DIFFERENTIAL PRESSURE LOW (3-XA-55-3D,
Window 32)
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BFN Group 6 Ventilation System Isolation | 3-A0I1-64-2D
Unit 3 Rev. 0019
Page 6 of 17

3.0 AUTOMATIC ACTIONS

31 Refueling £one Isolation

A The following equipment TRIP and |SOLATE:

1.

2
3.
4.

Refuel Zone Supply/Exhaust Fans/Dampers:

a. 3-FCO-064-0003A, REFUEL ZONE EXH FAN 3A DMPR

b, 3-FCO-064-0003B, REFUEL ZOMNE SPLY FAN 3A DMPR

c. 3-FCO-064-0004A, REFUEL ZONE EXH FAN 3B DMPR

d. 3-FCO-064-0004B, REFUEL ZONE SPLY FAN 3B DMPR

e. 3-FCO-064-0005, REFUEL ZONE SPLY OUTED ISOL DMPR
f.  3-FCO-064-0006, REFUEL ZONE SPLY-INBD ISOL DMPR
g. 3-FCO-064-0009, REFUEL ZONE EXH QUTED ISOL DMPR
h. 3-FCO-064-0010, REFUEL ZONE EXH INED I1SOL DMPR
Drywell DFP Compressor

Primary Containment Hz/Oz Analyzer

3-RM-90-256, Drywell Radiation Monitor {3-MON-30-50, AIR
FARTICULATE MONITOR CONSOLE)

B. The following valves CLOSE:

1.
2.
3.

mo e

3-FCV-076-0017, PRI CTMT Nz MAKEUP OUTED ISCLATION VLV
3-FCV-076-0018, DRYWELL N2 MAKEUP INBD ISOLATION VLY
3-FCV-076-0019, SUPPR CHER ATM SPLY INBD ISCLATION VLV
I-FCV-076-0024, PRI CTMT Nz PURGE QUTED ISOLATION VLV
3-FCV-064-0017, DWISUPPR CHBER AIR PURGE IS0OL VLY
3-FCV-064-0018, DRYWELL ATM SUPPLY INBD ISOLATION VLV
3-FCV-064-0030, DRYWELL VENT OUTBD ISOLATION VLV
3-FCV-064-0031, DRYWELL INBD ISOLATION VLV
3-FCV-064-0032, SUPPR CHER VENT INBD ISOL VLV
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BFN Group & Ventilation System Isolation | 3-A0l-64-2D
Unit 3 Rev. 0019
Page 7 of 17

31

Refueling Zone Isolation (continued)

@ omom o o

10.
11.
12
13
14
15.
16.
17
18
19.
20.

J-FCV-064-0033, SUPPR CHBR VENT QUTED ISOL VLV
I-FCV-064-0034, SUPPR CHBER INBD ISOLATION VLY
3-FCV-084-0020, PRI CTMT VENT TO SGT ISOL VALVE
3-F3V-043-0050, RHR SAMPLE INLET INBD 150L VALVE
3-F5V-043-0056, RHR SAMPLE INLET OUTED |SOL VALVE
3-F3V-043-0040, PASS SAMPLE RETURN INBD 1S0L VALVE
FF3V-043-0042, PASS SAMPLE RETURN QUTED ISOL VALVE
I-FCV-064-0019, SUPPR CHAMBER ATM SUPPLY INBD 1S0L VLY
I-FCV-064-0029, DRYWELL EXHAUST INBD IS0OL VLV
3-FCV-064-0140, DRYWELL DP CPRSR DISCH VLV
3-FCV-064-0139, DRYWELL DP CPRSR SUCT VLV

Standby Gas Treatment System starts
1-FCO-64-44, REFUEL ZOME EXH TO SGT CROSSTIE DMPR, OPENS

J-FCO-64-44, REFUEL ZONE EXH TO SGT CROSSTIE DMPR, OPENS

1-FCO-64-45 REFUEL ZONE EXH TO SGT CROSSTIE DMPR, OPENS

CREV Units start
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BFN Group 6 Ventilation System Isolation | 3-A0I1-64-2D
Unit 3 Rev. 0019
Page 8 of 17

3.2

Reactor Zone |solation

A Refuel Zone Isolation Actions occur as listed in Section 3.1.

B. Reactor Zone Supply and Exhaust fans trip and isolate:

1.

mok WM

oo

8.

3-FCO-064-0011A, REACTOR ZONE EXH FAN 34 AND DMPR
3-FCO-064-0011B, REACTOR ZOME SPLY FAN 3A DMPR
3-FCO-064-00124, REACTOR ZOME EXH FAN 3B DMPR
3-FCO0-064-0012B, REACTOR Z0OME SUP FAN 3B DMPR
3-FCO-064-0013, REACTOR ZONE SPLY OUTBD ISOL DMFR
3-FCO-064-0014, REACTOR ZONE SPLY INBD 1S0L DMPR
3-FCO0-064-0042, REACTOR ZONE EXH INBD 150L DMPR
3-FCO-064-0043, REACTOR ZONE EXH OUTBD |SOL DMPR

C. 3-FCO-064-0040, RX ZONE EXH TO 3GTS, OPENS.

D.

3-FCO-064-0041, RX ZONE BEXH TO SGTS, OPENS.
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Examination Outline Cross-reference: Level RO SRO
295026 (EPE 3) Suppression Pool High Water Temperature / 5 Tier # 1
EA2.02 (10CFR 55.41.10)
. . . : Group # 1 [
Ability to determine and/or interpret the following as they apply to
SUPPRESSION POOL HIGH WATER TEMPERATURE: K/A # 295026EA2.02
e Suppression pool level
Importance Rating 38

Proposed Question: # 21 ‘

Unit 2 suffered a small break LOCA with the following conditions:

e 2-EOI-2 Primary Containment Control, Suppression Pool Temperature leg is being
executed

e Suppression Pool Temperature is 190 °F
Given the conditions above, which ONE of the following completes the statement below?
In accordance with EOI Curve 3, Heat Capacity Temp Limit (HCTL), action is REQUIRED
if Reactor Pressure reaches (1) when Suppression Pool Level is (2) .

[REFERENCE PROVIDED]

A. (1) 500 psig
(2) 17.5 feet

B. (1) 500 psig
(2) 16.5 feet

C. (1) 700 psig
(2) 17.5 feet

D. (1) 700 psig
(2) 16.5 feet

Proposed Answer: C

Explanation A INCORRECT: First partis incorrect but plausible with Reactor Pressure at

(Optional): 500 psig and the given Suppression Pool Temperature, the intersecting
point is located using Suppression Pool Level provided in second patrt.
Second part is incorrect but plausible using Suppression Pool Level of 17.5
feet and the intersecting point with 500 psig from first part, Suppression
Pool Temperature would have to be at or above 192 °F to exceed Heat
Capacity Temperature Limit (HCTL). With the given Suppression Pool
Temperature at 190 °F, HCTL is not exceeded, therefore action is not

required.
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B INCORRECT: First partis incorrect but plausible with Reactor Pressure at
500 psig and the given Suppression Pool Temperature, the intersecting
point is located using Suppression Pool Level provided in second part.
Second part is incorrect but plausible using Suppression Pool Level of 16.5
feet and the intersecting point from 500 psig in first part, Suppression Pool
Temperature would have to be closer to 200 °F to exceed HCTL. With the
given Suppression Pool Temperature at 190 °F, HCTL is not exceeded,
therefore action is not required.

c CORRECT: (See attached) In accordance with EOI Curve 3, HCTL, action
is required if above the curve for existing RPV Pressure listed at the bottom
of the Curve (not provided on candidate’s Curve 3). Using the given
Suppression Pool Temperature line of 190 °F, follow the 700 psig Reactor
Pressure curve to find the intersecting points. Second part, then follow the
given 190 °F Suppression Pool Temperature line to where it intersects
Suppression Pool Level of 17.5 feet. The resulting intersecting point is
above the existing Reactor Pressure indicating that action is REQUIRED
since HCTL has been exceeded.

D [INCORRECT: First partis incorrect but plausible with Reactor Pressure at
700 psig and the given Suppression Pool Temperature, the intersecting
point is located using Suppression Pool Level provided in second part.
Second part is incorrect but plausible using Suppression Pool Level of 16.5
feet and the intersecting point from 700 psig in first part, Suppression Pool
Temperature would have to be at or above 192 °F to exceed HCTL. With
the given Suppression Pool Temperature at 190 °F, HCTL is not exceeded,
therefore action is not required.

RO Level Justification: Tests the candidate’s ability to determine and interpret Secondary Containment
parameters as it relates to the EOI Curve 3, Heat Capacity Temperature Limit. Specifically, using
Suppression Pool Level and Reactor Pressure to find the intersecting point above or below a given
Suppression Pool Temperature, to determine if action is required in accordance with the EOIs. This
question is rated as C/A due to the requirement to correctly assemble given parameters from abnormal
plant conditions. This requires mentally using this knowledge and its meaning to predict the correct
outcome. The candidate must look at the conditions and put several pieces of mental data together to
come up with a solution.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents. (4) Assessment of the
integrated plant response to emergency or abnormal situations crossing several plant systems and/or
safety functions.

Technical Reference(s):  2.EQI-2, Rev. 16 (Attach if not previously provided)

Proposed references to be provided to applicants during examination: 2-EOI-2, Curve 3 — Heat
Capacity Temperature Limit

Learning Objective: OPL171.203, Obj. 12 As available)
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Question Cognitive Level: Memory or Fundamental Knowledge

Comprehension or Analysis X

10 CFR Part 55 Content; 5541 X
55.43
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Copy of Bank Question:

QUESTION 19 Rev 4

A LOCA occurred on Unit 2 and the crew is implementing 2-EOI-2, Primary

Containment Control, Suppression Pool Temperature leg.

Suppression Pool Temperature is 190° F.

Which one of the following completes the statement below?

Action is required if Reactor Pressure is __ (1) __ psig and Suppression Pool Level is

_(2)_ feet.

[REFERENCE PROVIDED]
A. (1) 700
(2) 16

B. (1) 700
(2)17

C. (1) 900
(2) 15

D. (1) 500
(2) 18

Answer:

Cc
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REFERENCE PROVIDED to candidate: 2-EOI-2, Curve 3, HCTL without ACTION REQUIRED

statement
Curve 3 o
Heat Capacity Temp Limit
260 I I I I I
250 Safe when RPV press _
240 RPV press gp Is below 80 psig
o 230
o 220
5 210 W0\ press 390
|_
T 200 e 500
& 190 e pmﬁwﬁ
B 180 BT oss 200
170
1604 ®*Y pres® w Safe
150 4— |
11.5 12 13 14 15 16 17 18 19
Suppr Pl Lvl (ft)
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Excerpt from 2-EOI-2, Curve 3, HCTL.: illustrating the intersecting point of the given
Suppression Pool Temperature and Level as it relates to Reactor Pressure, indicates ACTION

REQUIRED since above curve

Curve 3

Heat Capacity Temp Limit

A

Suppr PI Lvl (ft)

B ACTION REQUIRED if above curve for existing RPV press

260 I I I I I
250 Safe when RPV press _|
240 RPV press gg Is below 80 psig
'.5"_: 230
o 220
5 210 -FWeLy press 30
|_-
g 200 B ress 500
& 190 PV pﬁsﬁiﬂﬁ
B 180 RemEoes 000
170 3
160 Rp\rﬂ*’"ﬂ Safe
150 4+—1 |
11.5 12 13 14 15 16 17 18
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Examination Outline Cross-reference: Level RO SRO

215003 (SF7 IRM) Intermediate-Range Monitor Tier # 2 -

K2.01 (10CFR 55.41.7)

Knowledge of electrical power supplies to the following: Group # 1
¢ IRM channels/detectors KIA # 215003K2.01

Importance Rating 2.5 | ===

Proposed Question: # 22 ‘

Regarding the power supplies to IRMs, which ONE of the following completes the
statement below?
IRM Channels/Detectors

A. Cand G are powered from A channel + 24VDC System; D and H are powered from
B channel + 24VDC System

B. D and H are powered from A channel + 24VDC System; C and G are powered from
B channel + 24VDC System

C. Cand G are powered from Division I, 250 VDC System; D and H are powered from
Division II, 250 VDC System

D. D and H are powered from Division I, 250 VDC System; C and G are powered from
Division II, 250 VDC System

Proposed Answer: A

Explanation A CORRECT: (See attached) In accordance with 0-OI-57D, DC Electrical
(Optional): System, IRM recorders A, C, E, G are powered from A channel + 24VDC
System and B, D, F, H are powered from B channel + 24VDC System.

B INCORRECT: Incorrect but plausible in that both SRM and IRM power
supply arrangements are often confused by candidates especially as it
relates to the complex DC System.

INCORRECT: Incorrect but plausible in that the DC System power supplies

= are complex and often confused by candidates. Division I, Il 250VDC
relates to ECCS power supplies.
D INCORRECT: Incorrect but plausible in that the DC System power supplies

are complex and often confused by candidates. Division I, Il 250VDC
relates to ECCS power supplies.

RO Level Justification: Tests the candidate’s knowledge of electrical power supplies as it relates to the
IRM Channels/Detectors from the DC System. This question is rated as Memory due to the requirement
to strictly recall facts.

Technical Reference(s):  0-0I-57D, Rev. 174 (Attach if not previously provided)

OPL171.037, Rev. 16
OPL171.020, Rev. 12
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Proposed references to be provided to applicants during examination: NONE

Learning Obijective: OPL171.037 Obj. 4 (As available)
Question Source: Bank #
Modified Bank #  BFN 1703 #38 (Note changes or attach parent)
New
Question History: Last NRC Exam 2017
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Copy of Bank Question:

QUESTION 38

What are the power supplies to the SRM Channels / detectors?

A A’ & B’ are powered from the A’ channel + 24VDC System and 'C’ & ‘D’ are powered
from the ‘B’ channel + 24VDC System.

B. ‘A’ & 'C’ are powered from the ‘A’ channel + 24VDC System and ‘B’ & ‘D’ are powered
from the ‘B’ channel + 24VDC System.

C. ‘A’ & ‘B’ are powered from Division |, 250 VDC System and 'C’ & ‘D’ are powered from
Division Il, 250 VDC System.

D. 'A’ & 'C’ are powered from Division |, 250 VDC System and ‘B’ & ‘D’ are powered from
Division I, 250 VDC System.

Answer: B
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Excerpt from 0-OI-57D:

BEFN DC Electrical System 0-01-57D
Unit 0 Rev. 0174
Page 124 of 336

11 Flacing Unit 3 £ 24V DC Neutron Monitoring Battery A(B) in
Service to Battery Board 3 (continued)

[9] ENSLUIRE the following equipment is in normal operation in
accordance with 3-01-90 Radiation Monitoring System,
3-01-92 Source Range Monitoring, and 3-01-924 Intermediate
Fange Monitoring:

[9.1] = 24Y Neutron Monitoring Channel A.
A. Panel 9-5
» |RM recorders A, C,E and G

= SEM Channel A and T indicaiors, recorders
and period meters

B. Panel 8-10

=  3-RM-90-266A, OG PDET—THEATME}\IT CHA
RAD MON RTMR

[5.2] =+ 24% Neutron Monitoring Channel B.
A. Panel 9-5
= [RMrecorders B, D, Fand H

» SREM Channel B and D indicators, recorders
and pernod meters
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Excerpt from OPL171.020 Lesson Plan:

OPL171.020 , Intermediate Range Monitor System, Rev# 12

d) Each trip unit has two inputs:
(1) a reference input
(2) a signal input

e) The trip unit tips when an input signal exceeds a
preset reference signal.

f) Trip units produce two types of outputs
(1) One output signal provides a seal-in
indication which must be manually reset by
the operator.

(2) The other output signal resets automatically
when the condition clears.
g) Signals are provided as inputs to the following:
(1) Panel 9-5 indicating lights.
(2) Panel 9-5 annunciators.
(3) Panel 8-12 IRM drawer indicating lights.
(4) Reactor Manual Control System (RMCS) for
associated control rod blocks.

(5) Reactor Protection System (RFS) for
associated reactor scram signals.

14. Calibration Circuits

a) Provide a built-in method of calibrating the
indications and trips generated by the IRM.

b) A signal generator initiates signals of either 40 or
125

c) These signals are input into the amplifier
attenuator when the mode switch (S1) is in the 40
or 125 position.

C. Power Supplies

1.

The IRM power supplies receives unregulated + 24
VDC power from the Neutron Monitoring battery and
convert it to regulated voltages and proper
magnitude for use by the IRM detectors and logic
circuits.

a) Aloss of 24 VDC will give an INOF trip signal.

b) Additionally, a loss of 24 VDC would result in a
loss of IRM indication

- Neutron monitoring battery chargers are fed from its

unit's 250V Battery Board, Panel 8, which in tum is
fed from 1&C ‘A’ and ‘B’ regulating transformers.

. Detector Drive Units are powered from I&C A’

a) A loss of this power supply would result in an
inability to insert or withdraw IRMs.

En
-] ERwO1
53 Ly FTanly
pPTAE
2
CHANMFL &
FANHET |
33Tk | 81

Image 4 - IRM Channel ‘A’ 51

ILT Objective 3

QA Record. Non-RP - Retain in BSL/EDMS (Lifetime Retention)
RP LPs - Retain in BSL/EDMS (Life of Nuclear Insurance Policy, plus 10 years)

Page 19 of 35
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Excerpt from OPL171.037 Lesson Plan:
OPL171.037, DC Systems, Rev: 16

C. Components
1. Chargers

a) The chargers are solid-state (full-wave silicon rectifier type).
One is connected in parallel with each 24V section of the
center-tapped 48Y batteries. They are capable of Obj ba
recharging a fully discharged battery while supplying the
connected loads. Power supply to the chargers is from the
120V AC 18C buses.

2. Batteries
a) The batteries are 24-cell lead-acid types. Their 8-hour
discharge rating is 75 amp-hours. They are capable of Obj 4a
supplying their connected loads for 3 hours without
recharging, to a minimum cell potential of 1.75V

D. Distnbution
1. The + 24V DC Power System supplies power to varnous Obj dc
neutron-monitoring instrumentation during all modes of plant
operation. Distrnbution (both channels) is from Panel 12 of each
Unit's 250V Battery Board.

Supports Distractors C and D:

6. The 250 RMOV Boards are supplied from Unit Battery Boards

as follows:
250 RMOV BD NORMAL ALTERMNATE
SOURCE SOURCE Obj 1d

14 BB-1 BB-2

1B BB-3 BB-1

1C BB-2 BB-1

24 BB-2 BB-3

2B BB-3 BB-1

AT BE1 BB 0-O1-57d P&L
3A BB-3 BB-2

3B BB-1 BB-3

3C BB-2 BBE-3

*All transfers for these boards are manual only.

7. Loss of 250VDC from each unit’s ‘A’ or ‘B’ 250V RMOV Board -8
results in loss of that divisions ECCS ATU Inverter and the Dby
redundant 24VDC converter power supply. This results in a AOLE7-11
complete loss of voltage to the divisions ECCS ATU logic
panels (panel 9-81 or 9-82) and loss of vuﬂa’ge to the other

components/systems served by the inverter.

QA Record. Mon-RF - Retain in ECM (Lifefime Retention)
Page 9 of 34

Template
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Supports Distractors C and D:

OPL17T1.037, DC Systems, Rev: 16

2FOV-T3-26 HPCH 56 BUCT VLY
2FCV-T3-IT7 HPC 806 SUCT VLY
2FOW-T3-30 HPCE MIN FLOAY

| RCHC BYE LOGIC DY | FHL 25
G
| ECCE 0N AT NN

WLV

2-FCV-T1-19 RCIC CST SUCT VLV |

2FCV-T1-18 RGIC 35 BUCT WLV

U L1 (1]
S0 NORMAL | ALTERKATE | 250V | NORMEL | ALTERNATE | 350V | NORMAL | ALTERRETE |
L1 R | L1
1A | B BEZ ZA BEZ E83 34 E83 BH2
1B B BE1 | BEZ B=1 L) E=1 =263
| A& B82 BE1 ] BE1 | E82 ac E82 EH3
-5 E A - 0= b M-I SE T TS
TYPICAL LOADE ON ZE0V AMOY BCARDE (UM AND U SIMILAR)
[ JSOVHAECU R | o
CIFON-TERFH HRCIDISCHVALVE | I-FCV-TI-3E HPCI SHUTOFF TO | ZFCVTIFRCICTURE |
2-FCY-TIAHPCI STEAMILINE . | 5T VLY TRIFITHROTTLE VLY
IS0 | 2FCN-11-3 RCIC STM LINE IS0 | 2-F5V-T1-37 GG PLUMF DESCH
2-F0V-TI-16 HPCT 5T BUF WLV | VLY WLV
2-F0N-T 380 HFCL PRFE T | Z-FCN-T1-34 RCHC MIN FLOW ZFCV-T1-35 RCIC PUMP INJ YLY
SUCT ¥V | VLY 2FCV-T1-8 GG TURE ST SUF

L RT | =82S LOGIHS DIV | PHL 232 2F0V-T-1T RIS 30 EUCT VLY |
2-FOV-T3~8 HEC PRWFE DISCH | BHR SYE LOGIC DIV | PHL 3-22 2FCV-T1-2=E RCIC TEST BYF VLY |
L RT HET] 8Y5 LCGIC O | PHL 332 | RCKC GLAND SEAL VAC TH COMD |
2FOV-TR-EHPCIBYFTO ST | ADS Y5 LOEC BUS A DY | PR |
LT | FHL 330 2FCN-T-2E RCIC LUECH COTHLING. |
HPCI TURB ALX Tl PR | ADE DNV 1BUS B PHL 520 WTR VLY |
HPC GLANMD SEAL OOMD | WARNAES MERY POWER RCIEC TUREB TRIP 00 BEM0HID KT
BLOWWER | BESPY B0 ISLN VLS DIV [ PRL | VARICLUIS MRV FOWER
HPCI GLAND EEAL COMD CHDE | 523
PR | BESIY INBD ISLN VLS DNV | PRIL
HPC 25 LOGEC O 1 PFHL 5-35 ' ke
ECCE DR I ATU IMY | 2-FCN-E5-2 RAMCI SO0 VLY
G2 EYE LOGIC DIV IH2 PREL 533 | U2 HOWS INET TRAMEFER W
RHR SYE LO=GIC 12 PEIL 533 | Z-FON-EE-22 HARDENED 25
RIS Y5 AMD ADE LOGHS DN CUTBED 1200 VLY
IF2 PHL =33 | FCY-TE&108 FHR FLUEH CasCH
YASHIE BSRY FOWER | VLW
4K RPT BD 211 HORM | Z-FCN-1HSE WL WARREING
COMTROL PR | EBCILATION VLY
BU SCRAM VALNES PML 915 | RECIRC WFD 2B FHL 2524
MEN CRITED LN ViU IV R |
PHL =-£3
MEN CUTED BLN ViLWS DI 12
PHL Z=-32
2-FCV-Td~AT RHR S0C SUCTION
CUTED
2FOV-E4-227 HARDENED 5C
CUTED oL VLY
RECIRC WFD 24 PHL 2=-23
IAEETTE-1RE-T
Fig- 5 250% RMOY Boand Lomds
QA Record. Mon-RP - Retsin in ECM [Lifefime Retenbon|
Page 30 of 34
Twn Column TeTairs
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Examination Outline Cross-reference: Level RO SRO

295031 (EPE 8) Reactor Low Water Level / 2 Tier # 1 |
EA2.01 (10CFR 55.41.10)

Ability to determine and/or interpret the following as they apply to Group # 1 ..
REACTOR LOW WATER LEVEL: K/A # 205031EA2.01

o Reactor water level

Importance Rating 4.6 |-

Proposed Question: # 23 ‘

A Unit 2 LOCA has occurred and resulted in the following conditions:

e 2-PI-3-207A, REACTOR PRESSURE indicates 500 psig
e 2-LI-3-52 and 2-LI-3-62, RX WTR LEVEL ACCIDENT RANGE indicates
(-) 220 inches

Given the conditions above, which ONE of the following completes the statements below?
Actual Reactor Water Level is (1) Top of Active Fuel (TAF).

To help ensure accurate Reactor Water Level can be reported, 2-LI-3-52 and 2-LI-3-62 require
the use of correction curves due to being calibrated at 2 .

[REFERENCE PROVIDED]

A. (1) above
(2) 0 psig / 212 °F

B. (1) above
(2) Normal Operating Pressure / Normal Operating Temperature

C. (1) below
(2) O psig/ 212 °F

D. (1) below
(2) Normal Operating Pressure / Normal Operating Temperature

Proposed Answer: C

Explanation A INCORRECT: The first part is incorrect but plausible if the candidate

(Optional): correlates the determined Reactor Water Level from the correction curves to
be above actual Top of Active Fuel or (-) 162 inches. Any of the lines on the
chart could be the Top of Active Fuel, as the lines are not labeled. The lines
have the respective Reactor Water Level that they correspond to but it
requires the candidate to know what each numerical Reactor Water Level is
since the chart’s legend is not given to the candidate. The second part is
correct (See C).



ES-401 Sample Written Examination Form ES-401-5
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B INCORRECT: The first partis incorrect (See A). The second part is
incorrect but plausible in that other (Narrow Range) Level Instruments are
calibrated for Normal Operating Pressure (1035 psig) / Normal Operating
Temperatures (550 °F) as indicated in 2-SR-2, Instrument Checks and
Observations (attached), NOT Accident Conditions and are Temperature
Compensated by a pressure signal.

CORRECT: To ensure Adequate Core Cooling via Core Submergence in
accordance with RPV Control (2-EOI-1) Table L-3, PIP 95-64 for 2-LI-3-52 /
2-L1-3-62 and BFN-ODM-4.20, Reactor Water Level must be above TAF

(-) 162 inches. For the given Accident Conditions, the Operator is required
to use the Correction Curves from the Operator aid on Panel 9-3.
Candidate must determine that the given indicated Reactor Water Level at
(-) 220 inches and the provided Reactor Pressure of 500 psig results in
Reactor Water Level being below TAF (-) 162 inches just above the actual
(-) 180 inches, therefore the Reactor Core is not fully submerged at this
time. For second part, these two Post Accident Range Instruments (LI-3-52
/ LI-3-62) are calibrated to indicate from (-) 268 inches to (+) 32 inches, a
Reactor Water Level range. These Post Accident Monitoring (PAM)
conditions assume the Reactor is depressurized to 0 psig (212 °F) in
Accident Conditions and are NOT temperature compensated. Per Safety
Analysis on Water Level instruments, the conclusion is that the Accident
range instruments adequately indicate Water Level provided they are
corrected for off-calibration conditions for RPV Pressure utilizing the
operator aid (PIP 95-64) on Panel 9-3 for Reactor Water Level Correction.

D [INCORRECT: The first partis correct (See C). The second part is incorrect
but plausible (See B).

RO Level Justification: Tests the candidate’s ability, utilizing Accident Condition parameters, to determine
actual Reactor Water Level by correctly interpreting the required Reactor Water Correction Curves. This
will help to ensure the status of Adequate Core Cooling via Core Submergence. This question is rated as
C/A due to the requirement to assemble and integrate parameters using a graph to predict an outcome.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (4) Assessment of the integrated plant response to emergency or
abnormal situations crossing several plant systems and/or safety functions.

Technical Reference(s):  EOIPM 0-V-C, Rev.3 (Attach if not previously provided)

PIP 95-64, Rev. 3
BFN-ODM-4.20, Rev. 6

OPL171.003, Rev. 26
2-SR-2, Rev. 85

Proposed references to be provided to applicants during examination: 2-L1-3-52 & 62 CORRECTION
CURVES, PIP 95-64 (without
legend)

Learning Obijective: OPL171.003 Obj. 15 (As available)
OPL171.202 Obj. 7
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REFERENCE PROVIDED to candidate: PIP 95-64 without legend

2-L1-3-52 & 62 CORRECTION CURVES
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PIP 95-64 with legend:

INDICATED LEVEL

2-L1-3-52 & 62 CORRECTION CURVES

- 150
- 150
-470 162" = TAF (RED LING
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i -200" = MZIRWL ELUE LINE)
; -215" = TWO-THIRDS CORE HEIGHT (BLACK LINE]
-190 \
s -‘."\
-210 - S
- | T —)
= ——— ACTUAL
-220 —— —_— LEVEL
L, H___
\ — y! | -_-‘_4 £ 1ﬁ?“
230 "
- —— —
\H""'--... e -y -
- 240. \\ - —— £
| e
——
[——— |
. 250 k""h—‘-i.____ - a——
: < - 200"
‘-.-;'-"‘—--_..__
- 260 | ———
& - 15"
-270 .
100 200 300 400 500 600 FOO 830 900 1000 1100

REACTOR PRESSURE (PSIG

FIF 9554
REV1S



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Copy of Bank Question:
ILT 1804 Written Exam

16. A Unit2 Loss of Coolant Accident (LOCA) has occurred and resulted in the following
conditions:

o 2-PI3-207A REACTOR PRESSURE indicates 400 psig

o 2.11-3-52 and 2-LI-3-62, RX WTR LEVEL ACCIDENT RANGE indicates (-) 190 inches
Given the current conditions, which ONE of the following completes the statements below?
The Top of Active Fuel (TAF) (1) submerged at thistime.

To help ensure accurate Reactor Water Level can be reported, 2-11-3-52 and 2-LI-3-62 require
the use of correction curves due to being calibrated at (2) .

A (1) is 2-L1-3-52 & 62 CORRECTION CURVES
(2) 0 psig/ 212 °F bt
B. (1) is R
(2) Normal Operating Pressure / g -
Normal Operating Temperature i i~
= 200 b, .“"‘"l-.
C. (1) is NOT @-r A s S i —
(2) 0 psig/ 212 °F R e S5 g
D. (1) is NOT 2 ez ==
(2) Normal Operating Pressure / 250 - < - 195

Normal Operating Temperature . =

- - 2157

'01mmmmmmmmmum11m

REACTOR PRESSURE (PSIG)
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Excerpts from EOIPM 0-V-C:

BFN EOI-1, RPV Control Bases ECIPM Section 0-W-C
Unit 0 Rev. 0003
Page 23 of 141

1.0 EQI-1, RPV CONTROL BASES (continued)

I DISCUSSION: RC/L flowpath I

The RPY water level control flowpath establishes and maintains adequate core
cooling through core submergence. A list of the preferred injection systems for use
in doing so is provided; along with a list of alternate injection subsystems which may
be used to augment RPY water level control (refer to the definition of alternate
injection subsystems in EQIPM Section 0-1-C).

BFN ECQI-1, RPV Control Bases ECIPM Section 0-V-C
Unit 0 Rev. 0003
Page 75 of 141

1.0 ECI-1, RPV CONTROL BASES (continued)

I DISCUSSION: RC/L-12 I

Adequate core cooling with injection is ensured following emergency RPY
depressurnzation as long as one of three conditions exists (Table L-3)%;

«  The core is completely submerged in which case override RC/L-4 reguires
retum to Step RC/L-3.

« RPY water level can be restored and maintained above ™A 71** (Minimum
Steam Cooling RPY Water Level). The core is then cooled by a combination of
submergence and steam cooling even with no core spray flow.

« Design core spray flow requirements are satisfied and RPY water level can be
restored and maintained at or ahove **A_49** (Two-Thirds Core Height Water
Level).
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1.0 EOI-1, RPV CONTROL BASES (continued)

RC/L-12 (cont'd)

STEAM COOLING 1S REQUIRED

j 1t CONTROL RPV pressure at @

RESTORE RFYV inj. sources

EXIT RC

— e

| EMERGENCY RPV DEPRESSURIZATION §

S REQUIRED { Heaie
J 3

RESTORE and MAINTAIN RFY water [vl acove -180 in. using one or more Preferred
Injection Systemns (Table L-1}

Table L3 = OK to use ANY of the Alternate Injection Subsystemns (Table L-2)

i r ™
Adequate Core Cooling E THEN

Adequate core cooling exists if one of the following is met:
RPY water vl cannot be restored and

= Core submergence RPY water vi above =162 in maintained above -180 in
« Steam Cooling with injection:  RPY water vl above -180in AMD TRANACE e on Al alane
s0Urces
* Spray cooling: Either CS subsystem Spray Cooling cannot be restored and
operating with at least maintained (Table L-3)
6,250 gpm to the RPY
AMD Maximizing injection with ALL available WHEN the TSC team assumes command and

sources cannot restore and maintain

RPY water vl above -215in. | g ; i cantrol
Sprey Conling ot REY wetar i THEN EXIT all EOls and ENTER all SAMGSs
Steamn cooling without injection: RPV water i above -200 in ka ve -180in. (Table L-3) )

BFN EOQI-1, RPV Control Bases EOQIPM Section 0-V-C
Unit 0 Rev. 0003
Page 79 of 141

1.0 EOI-1, RPV CONTROL BASES (continued)

I DISCUSSION: RC/L-13, RCIL-14, RC/L-15 I

If the decreasing RPV water level trend has not been reversed before RPY water
level drops to the top of the active fuel and no source of injection into the RPY is
available (NO path from RC/L-12), the only mechanism able to provide adequate
core cooling is steam cooling.

Flow path D, Steam Cooling is an RPY pressure control action and is thus entered
by way of the third override in RC/P-4. While in flow path D, Step RC/L-14 continues
attempts to restore RPY injection capability. Steam cooling is not initiated until RPY
water level decreases to the top of the active fuel because:

+ Adequate core cooling exists so long as RPY water level remains above the top
of the active fuel.
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Excerpt from BFN-ODM-4.20:

BFN Operations Strategies for Successful Transient BFN-ODM-4.20
Directive Manual Mitigation Rev. 0006

Page 17 of 25

4.8.2 RPV Control (EOI-1)

A

Level Leg of flowchart

Direct an initial reactor water level band of +2 to +517 or as directed by the EOI's. This
gives a manageable band with level control still in the indicating range and in automatic
level control.

Reporting RWL at TAF: For an Operator to report that Reactor Water Level has
reached Top of Active Fuel (-162 inches), the Emergency Range instrument reading -
155 inches is not adequate. The LI-3-52 & 62 Correction Curves PIP and LI-52 or
LI-62 level indications must be referenced before declaring that Reactor Water Level is
at -162 inches |

Use of the Emergency High Pressure Makeup Pump (EHPM) while in EOI-1 is allowed
in order to restore Reactor Water Level to +2" to +517 (see Override in RC/L-3)

The achievement of saturation conditions in the Drywell is not sufficient in and of itself
to call the levels instruments unreliable. WHEN indications of reference leg flashing in
the instruments are observed, THEN the water level should be considered unreliable
for that instrument. Indications of flashing include erratic indications, large oscillations
and large mismatches between level indicators. IF all indications are unreliable, THEN
level is “unknown”. Another Licensed operator or the STA should be used to validate
these conditions.
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Excerpt from 2-SR-2:

BFH Instrument Checks and Observations | 2-SR-2
Unit 2 Rev. 0085
Page 151 of 156
Attachment 4
(Page 1 of 1)

Reactor Water Level Indication Correction

The Reactor Water Level Instrumentation tables in Attachment 2 are amanged such that only
instruments in the same compensation group are compared. However, determination of
comected level indication may be required during operation at off-nomal conditions or if
desired to compare instruments from different compensation groups.

Cormrected level indication may be used for satisfying MAX DEV criteria provided the following
are chserved:

+*  The parameter comection is appropriately applied to all instruments being compared.

* Both the indicated and corrected level indications are recorded and annotated in
Attachment 2 along with the bases for the cormected level indication.

Cormrected level indication can be determined from the following table which provides
commonky needed corrections or from Technical Instruction 2-T1-149. The following table
presents Reactor Water Level as: indicated, comected for Reactor VVessel Temperature
100°F, and comected for Reactor Vessel Temperature 212°F for various water level
instruments. Enter the indicated Rx water level and find the correct instrument column and
uge the closest Rx vessel temperature. (Matching comected levels between instruments and
subtracting the associated indicated levels will yield an approximate deviation value in inches
between those instruments. i.e., If the Marmow Range Compensated Instrument is reading
387, the corected level would be 32°. Alzo, using a corrected value of 327 in the Marrow
Range Uncompensated column shows the instrument should be reading 47°. Therefore, a
deviation of approximately 9% would be expected between the Narmow Range Compensated
instrument and the Namow Range Uncompensated instrument.)

NOICATED CORAECTED LEWEL
LEWEL
Inaicatzd oW REE | MNamow Range VidE Range Fod ACCert Fioodun Vite Fange
Fieactor Waisr galed | Uncompensaied | 2-LF3-5EA) 2 R-3E2 35S 2L 1-3-45AB)
Level Sl sEn) | ieaiet | 2ieasAl) | sinisss Lewed Level
{20€) [253) 185, 203(A-00), Leval 2 ULIS-3E24
Level
-
or | oz | | ar | wr |z | wr |z | or | oo
i) 205 | =5 | =5 | = 65 i)
a5 35 ] = 3 %5 | 48
i) e T | s E5] W5 | %
FF) E 38 ] = 15 | @
az 3 | %5 | 945 | a5 a5 | a2
Mo Caicilated
aD RS il = .| mocscusss [ 3835 | @0
3 32 34 F 75 | M | N2 ) coectonvaie [ 36s o
3 305 | 35 | 245 | M5 | 355
7] =5 1] = 345 B=s | 335
= = =5 | 215 | =3 X5 | 315
1 765 | 26 ] 75 75 | 285
= = o B o] %5 75
g: Inicates = 60" 1 acud Waler Level 5= 5.
| Indicates ~ 507 actual Water Level ks > 11.5°
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Excerpts from OPL171.003 Lesson Plan:

CPL171.003 REACTOR VESSEL PROCESS INSTRUMENTATION REV 26

c. Definitions Obj. ILT-4,
1} Reactor vessel zero: NLO/NLOR-1

a) Reactor pressure vessel bottom head invert (the inside of
the bottomn head)

b} Provides reference for all in core components and vessel
nozzle taps.

2} Instrument zero:
a) 828 inches above vessel zero

d. Four ranges of level indication Obj. ILT-5

1} Momal Control Range (Mamow Range) Obj. NLOYMLOR-2
a) 0 to +80 inch range covering the normal operating range
(analog) with +30" up toc +70" digital and 0" down to — 10

digital readings. Obj. ILT-3

Obj. NLO-4/ HLOR-3
b} Refersnced to instrument zeno d

¢} Four of these instruments are used by Feedwater Level Obj. ILT-11.if LOR-T.i.

Control S?E‘Em ':F'NL‘:SI]'. ILT-13.
{1} The level signal utifized by the PWLCS is NOT
directed through the Analog Trip System. LOR-8.NLO-8

{2} Temperature compensated by a pressure signal

{3) Most accurate level indication available to the
operator

{4) Calibrated for normal cperating pressure and
temperaturs

d} These indicators and a recorder point (average of the
fowr) are located on Panel 8-5

MIOTE: An air bubble or leak in the reference leg can
cause inaccurate readings in & nonconservative direction
resulting in 2 mismatch between level indicators. This
problem is particularly prevalent afier extended cutages
when starting up from cold shutdown conditions and at
low reacior pressures

e} Four other mamow range instruments are located in the
control room, two above the FWLCS level indicators on
panel 8-5 (3-208A & D), one above HPCI (3-2088) and
one above RCIC (3-208C) on panel 8-3.

f) Calibration Conditions:
{1} Reactor Pressure ~ 1035 psig
(2} Reactor Temperature ~ 550 F
{3} DWW Temperature 135 F
(4} Reactor Bidg Temp 80 F
{5} No Recirc flow 1mpac11

NPG-5PP-17.4 @A Record. Mon-RP - Retain in ECM (Lifetime Retention)

Page 17 of 42
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OPL171.003 REACTOR VESSEL PROCESS INSTRUMENTATION REV 26

e.

NFG-SPP-17.4

4) Post-accident Flood Range

aj -2688" to +32" range covering active core area and
overlapping the lower portion of the Nomal Control
Range.

b} Referenced to instrument zero

¢} Calibration Conditions:
{1} Accident conditions
{2} Reactor pressure at 0 psig (212°F)
(3} DW temperature 212°F

(4} BB Temperature 212°F
{5} Recirculation pumps tripped.

d} ariable leg tap is from diffuser of jet pumps 1 and & (or
11 and 16).

e} Per Safety Analysis on water leve| instruments the
conclusion is that the accident range instruments
adeguately ndicate water level- provided they ars
comected for off-calibration condittons of RPY pressure
utilizing the operator aid on Panel 9-3 for level correction.

f) An interdock associated with this range will prevent using
the RHR System for containment de-pressurization when
it is needed to flood the core region.

Level instrumentation and piping layout

1.

The major portions of the reference legs for the nomal
control range (A and B) and the Emergency Systems Range
(A and B} are cutside the drywell, thereby greatly reducing
the drywesll temperature effects on indicated water level. The
reference leg for level tramsmitter LT-3-55 is still in the
drywell.

Reference lag piping penetrates the containment on the
south side through the penetration for old head spray piping.
Oin the north side the reference leg piping penetrates the
primary containment via the drywell purge lne.

Each reactor instrument line (inside the drywell) connects to
a condensing chamber, which is just an enlarged volume in
the piping.

Piping rum is uphill from the vessel to the condensing
chamber, and then it is skoped downward to the transmitters,

making the condensing chamber the highest point of the
instrument lime.

QA Record. Mon-RF - Retain in ECM (Lifetime Retention)

Page 18 of 42
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h.

OPL171.003 REACTOR VESSEL PROCESS INSTRUMENTATION REVY 26

1)

2)

3)

Density effects on reactor vessel level ranges

All vessel level indicators are calibrated at the reactor
conditions for which they are to be used.

a) Marmow and Wide ranges are calibrated hot. Rated
Chperating pressure! temperature

b} Flocd-up amd Post-accident ranges are calibrated cold.

Unless some density compensation is used, any level
instrument actual measurement span will change with vessal
pressure and temperature. This is due to changes in reactor
water density with little or no change in reference column
density.

The variable legs passing through the RWCLU pump room
may be at elevated temperatures introducing additiomal level
mismatches betweaen the A and B side instruments.

Plant transients can cause ermors in the sensed level
primarily because of the vessel pressure and drywell
temperature vanations.

a) Reference leg flashing is still possible duning rapid de-
pressurization transients; howewer, the effect is minimal
since most of the reference legs (vertical runs) are
lezated outside the drnpwell and are now much cooler
than before (during reactor power operations).
Additionally "RVLIS" minimize this effect.

Reference leg flashing results im ermonecus high level
indications. Level setpoints are shifted in a non-
conservative direction.

Transient flashing effects can cause indicated level to
oscillate or be erratic. As the reference leg refills, the
indicated level approaches a more accurate water level
indication. The RVLIS mod decreases the time
necessary for this refill to cocur

Mormeal Control Range (Marrow Range} and Emergency
Systems Range [Wide Range) Level Discrepancies

1)

2)

NFG-SFF-17.4

Mamow Range level instrumentation is calibrated to be most
accurate at rated temperature and pressure (particulary the
instruments for FWLECS, since they are temperature
compensated). At cold conditions the non-FWLCS
instruments read high {(not temperature compensated).

Wide Range instruments are also calibrated for rated
temperature and pressure

QA Record. Non-RF - Retain in ECM (Lifetime Retention}

Page 24 of 48

Oby. ILT-8. LOR-5

Obj. ILT-10v LOR-G
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2 —

I _m.u £
FUNTE

al fumalE|
135N

UE . NAMCHOLLTHS

ARRRRRRUR T AR L AR

1111

T S T T

FAIRTE RN

LA L L el

TR S o TR

Ty AL T

MK (Fd=E B0
ELrrod e R o
S LR R

"R AR

fuee L ERL L

S EmCATEHED

—_— A

SHEMT
LI

Al 300

s FIE- | S M R DR

—3 RPN
sl G|E | TERCE WeCoET oD
— JH- | ES  aCa
— T | TR e L
— e R P B
= 2.
p— al* BRI ANEEE - £
3 I+ TR
— 45 | ST T
= L | Tl

—# LHEr | TGN

SHEHAT
LHANNELEM

Figure - 3 Vessel Level Instrument Ranges



ES-401 Sample Written Examination Form
Question Worksheet

ES-401-5

Examination Outline Cross-reference:

218000 (SF3 ADS) Automatic Depressurization
A2.02 (10CFR 55.41.5)

Ability to (a) predict the impacts of the following on the AUTOMATIC
DEPRESSURIZATION SYSTEM,; and (b) based on those
predictions, use procedures to correct, control, or mitigate the
consequences of those abnormal conditions or operations:

e Large break LOCA
Proposed Question: # 24 ‘

Level

Tier #
Group #
K/A #

Importance Rating

3.5




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Unit 3 is operating at 100% RTP, when a LOCA occurs with the following conditions:

At 09:02:00
REACTOR LEVEL
e REACTOR LEVEL LOW ADS BLOWDOWN PERMISSIVE [LOWADS
(3-9-3C, Window 3) alarms
e DRYWELL PRESSURE APPROACHING SCRAM
DRYWELL PRESS
(3-9-3B, Window 30) alarms AP G
3-PA-64-58
e The Operator inserts a manual Reactor SCRAM [ 30
At 09:03:00
ADS BLOWDOWN
HIGH DRYWELL
e ADS BLOWDOWN HIGH DRYWELL PRESSURE SEAL-IN PRESS SEALN
(3-9-3C, Window 33) alarms Y
At 09:04:00
RXWTR LVL
LOWLOWLOW
e RXWTR LOW-LOW-LOW ECCS/ESF INITIATE B
: [
(3-9-3C, Window 28) alarms
e RHR OR CS PUMPS RUNNING ADS BLOWDOWN PERMISSIVE Lt
(3-9-3C, Window 10) alarms A RSN

L[ 10

NO further Operator actions have been taken

Which ONE of the following identifies the EARLIEST time that the Automatic Depressurization
System (ADS) will automatically initiate?

A. 09:05:35

B. 09:07:25

C. 09:08:25

D. 09:10:00

Proposed Answer: A

Explanation A CORRECT: (See attached) ADS will initiate after 95 seconds with a Reactor

(Optional): Water Level of (-) 122 inches and a Drywell Pressure of 2.45 psig as long
as sufficient ECCS pumps are running. At time 09:04:00 the conditions are
met for the 95-second timers to start so at 09:05:35 ADS will initiate.



ES-401 Sample Written Examination Form ES-401-5

Question Worksheet

B INCORRECT: At 09:07:25 is incorrect but plausible in that since it is 265
seconds after Drywell Pressure reaches 2.45 psig. The 265 second timer is
the High Drywell Pressure bypass timer. This is a misapplication of the 265
second timer which is intended for situations when High Drywell Pressure
does not exist but Low-Low-Low Reactor Water Level does exist.

c INCORRECT: At 09:08:25 is incorrect but plausible in that since one of the
ADS timers is 265 seconds and 09:08:25 is 265 seconds after the required
conditions are met for the 95-second timer to start.

D INCORRECT: Incorrect but plausible in that 09:10:00 is plausible if the
candidate thinks both timers must time out. 09:10:00 is 360 seconds
(265-second timer plus 95-second timer) after conditions exist to start the

95-Second timer.

RO Level Justification: Tests the candidate’s ability to correctly recognize when the conditions are met
for automatic initiation of ADS based on the respective logic. This question is rated as C/A due to the
requirement to assemble, sort, and integrate the permissive logic given time and plant conditions to
predict an outcome. The candidate must tie several alarms to setpoints and interpret their meaning to

achieve the integrated outcome.

Technical Reference(s):  3.0l-1, Rev. 47

3-ARP-9-3B, Rev. 23

3-ARP-9-3C, Rev. 32

OPDP-1, Rev. 46

2-730E929-2, Rev. 24

Proposed references to be provided to applicants during examination:

(Attach if not previously provided)

REACTOR LEVEL LOW ADS
BLOWDOWN PERMISSIVE (3-
9-3C, Window 3), DRYWELL
PRESSURE APPROACHING
SCRAM (3-9-3B, Window 30),
ADS BLOWDOWN HIGH
DRYWELL PRESSURE SEAL-
IN (3-9-3C, Window 33), RX
WTR LOW-LOW-LOW
ECCS/ESF INITIATE (3-9-3C,
Window 28), RHR OR CS
PUMPS RUNNING ADS
BLOWDOWN PERMISSIVE
(3-9-3C, Window 10)

(Note changes or attach parent)

Learning Obijective: OPL171.043 0Obj. 6 (As available)
Question Source: Bank # BFN 1804 #40
Modified Bank #
New

Question History: Last NRC Exam 2018
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Question Worksheet

Memory or Fundamental Knowledge

ES-401

Question Cognitive Level:

Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Question Worksheet

ES-401-5

Copy of Bank Question:

Unit 3 is operating at 100% RTP, when a LOCA occurs.
At time 09:02:00

o REACTOR LEVEL LOW ADS BLOWDOWN PERMISSIVE (3-9-3C,
Window 3) alarms

o DRYWELL PRESSURE APPROACHING SCRAM (3-9-3B, Window 30)
alarms

s The Operator inserts a manual Reactor SCRAM
At time 09:03:00

« ADS BLOWDOWN HIGH DRYWELL PRESSURE SEAL-IN (3-9-3C,
Window 33) alarms

At time 09:04:00

¢ RXWTR LOW-LOW-LOW ECCS/ESF INITIATE (3-9-3C, Window 28)
alarms

* RHR OR CS PUMPS RUNNING ADS BLOWDOWN PERMISSIVE
(3-9-3C, Window 10) alarms

NO FURTHER OPERATOR ACTIONS HAVE BEEN TAKEN

ADS BLOWDOWN
HIGH DRYWELL
PRESS SEAL-N

RXWTR LWL
LOW LOW LOWY
ECCSESF INIT

3-LA-3-534

RHRORCS
PUMPS RUNMNING
ADS BLOWDOWN

PERMISSIVE

Which ONE of the following identifies the EARLIEST time that the Automatic Depressurization

System (ADS) will automatically initiate?

A. 09:05:35
B. 09:07:25
C. 09:08:25

D. 09:10:00

Proposed Answer: A




ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Excerpt from 3-OI-1:

BFN Main Steam System 3-01-1
Unit 3 Rev. 0047
Page 14 of 71

3.4 Main Steam Relief Valve (MSRV / ADS) (continued)
F. ADS will initiate when ALL of the following conditions are met:

1. A confirmatory low reactor water level signal (+2.0 inches), REACTOR
LEVEL LOW ADS BLOWDOWN PERMISSIVE, 3-9-3C Window 3,

2. Two coincident signals for each of the following parameters:

a. high drywell pressure (+2.45 psig) in conjunction with low-low-low
reactor water level (-122 inches), ADS BLOWDOWRN HIGH DRYWELL
PRESS SEAL-IN, 3-5-3C Window 33 and RX WTR LVL
LOW LOW LOW ECCS/ESF INIT 3-LA-3-58A, 3-XA-55-9-3C
Window 23

OR

b. ow-low-low reactor water level (-122 inches), X WTR LVL
LOW LOW LOW ECCS/ESF INIT 3-LA-3-584A, 3-XA-55-9-3C
Window 28, for 265 seconds (High drywell pressure bypass)

c. When the above logic is satisfied, the 395 second timer starts (ADS
BLOWDOWN TIMERS INITIATED, 3-XA-55-9-3C, Window 11).

3.  ADS 95 second timer timed out.

4. One RHR pump OR two Core Spray pumps (A or B and C or D) running,
RHR OR CS PUMPS RUNNING ADS BLOWDOWN PERMISSIVE,
3-XA-55-9--3C Window 10.



ES-401

Sample Written Examination Form ES-401-5
Question Worksheet

Excerpts from 3-ARP-9-3C: (all annunciators given)

BFHN Panel 9-3 J-ARP-9-3C
LUnit 3 J-XA-BH-IC Rev. 0032
Page 6 of 43
SensonTrip Point:
REACTOR
LEVEL LOW
LIS-3-184 RPV level
ADS BLOWDOWN | "7 i
PERMISSIVE o d
3

(Page 1 of 1)
SENSOr LIS-3-184 LIS-3-185
Location: Panel 9-81 Panel 9-52

Aux Inst. Rm Aux Inst. Rm
Probable A. SISR is in progress.
Cause: B. Low reactor water level (Level 3).
C. Sensor malfunction.

Automatic Mone
Action:
Operator A, CHECK Reactor water level by multiple indications.
Action: B. DISPATCH personnel to Aux instrument Bm EI 533, to check relays

energized:
1. Panel 3-30, Relay 2E-K29
2. Panel 9-33, Relay 2ZE-K24

C. REFER TO Tech Spec Section 3.3.5.1 and 3.5.1.

D. EVALUATE equipment associated with this alarm that iz out of
service to determine compensatory actions required to maintain
REP function. REFER TO NPG-5PP-18.3.5.



ES-401

Sample Written Examination Form
Question Worksheet

ES-401-5

EFH Panel 9-3 3-ARP-3-3C
Linit 3 3-XA-55-3C Rev. 0032
Page 14 of 43
sensonTop Pomt:
RHR OR C5
PUMPS RUNNING Core Spray
ADFSE%ﬁgEﬂ'“” Pumg Instrument Panel Relay Sefpoint
A P5-T5-T 25-1 14A-K2TA Z 185 p=ig
W B P5-T5-35 2560 14A-K2TE Z 185 psig
c P5-T5-10 251 12A-HZBA Z 185 psi
(Page 1 of 2) =S
O P5-T544 2580 14A-K2EB Z 185 psig
EHR Purmnp Instrurment Panel Sefpoint
A P5-T4-BA L BB 25-59 Z 100 psig
B P5-T4-31A & 31B 2552 2 100 psig
c P5-T4-13A & 18B 25-50 2 100 psig
] P5-T442A8 L 42B 2542 2 100 psig
Panel 25-1 Rux Bldg, El 518 R-18 N-LINE
Panel 25-58 Rx Bidg, Bl 518 R-15 T-LINE
Panel 25-50 Rx Bldg, EI 518’ R-20 N-LINE
Panel 25-G2 Rx Bidg, Bl 518’ R-21 T-LINE
Probable A. One RHR pump runnimg with 2 100 psig discharge pressure or one G5 pump
Cause: running with = 185 psig discharge pressure.
NOTE

Logic for ADS requires only one RHR pump or bwo CS pumgps, {34 or 38) and (3C or 30} to
initiate either Logic Bus i all other inifiabion requirements are met. Either Logic Bus initiation
will cause the ADS System to actuate after 3l relays have timed out

EHR Pumps Switches
PS-T4-BA and P5-T4-10A

P5-72-EB and P5-T4-198
PS-74-31A and P5-T4-42A
P5-74-218 and P5-T4-228

Relays

Relay 10A-K102A
Relay 10A-K1034A
Relay 10A-K102E
Relay 10A-K1036



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

BFN Panel 9-3 J-ARPO-3C
Unit 3 J-XA55-3C Rev. 0032
Page 35 of 43
SensonTrp Point:
RXWTR LVL
LOW LOW LOW g :
ECCS/ESF INIT LIS-3-584A B, Cand D = -122 inches (RPY low-low-low levelji{Level 1)
I3-LA-3-584
28
(Page 1 of 1)
Sensor Panel 9-81, 82 Aux Instrument Room
Location:
Probable A. Reactor Water Low Level
Cause: B. SUSR in progress.

Automatic {One out-of-two taken twice kogic)
Action:
A The following receive auto start signals:
* Core Spray System
* RHR System LPCI Mode
= Diesel Generators
* RHRSW (EECW) pump

i

ADS blowdown logic input.

Operator
Action:

CHECK RPY water level using multiple indications.

REFER TO the EOls.

EVALUATE equipment associated with thiz alarm that is out of
service to determine compensatory actions required to maintain
REP function. REFER TO NPG-5PP-18.3.5.

oOmF
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BFM Panel 9-3 J-ARP-9-3C
Unit 3 J-XA-55-3C Rev. 0032
Page 41 of 43
SensonTrp Point:
ADS BLOWDOWMN
HIGH DRYWELL Pl5-64-57A Dnywell Press = 2.45 psig
PRESS SEAL-IN PI5-64-57B
PI5-64-57C
33| PIS-B4-57D
(Page 1 of 1)
Sensor PIS-64-57 A and C PIS-64-57 Band D
Location: Panel 952 Panel 981
Aux Inst Rm Auz Inst Rm
El 593" El 5353’
Probable A. Drywell press = 2 45 psig.
Cause: B. SISR in progress.
C. Sensor malfunction.
Automatic ADS high Drywell press signal seals in.
Action:
Operator A CHECK Drywell pressure by muliiple indicationa.
Action: B. IF alamm is valid, THEN
ENTER 3-E0QI-1 Flowchart and 3-EOI-2 Flowchart.
C. IF alarm is NOT wvalid, THEN
RESET high Drywell pressure seal-ing, 3-%5-1-158 and -160, on
Panel 3-9-3.
D. if alarn will HOT reset, THEN

DISPATCH personnel to Aux Instrument Room to investigate the
following:
1. Panel 3-9-30 Relays 2E-K2 or 2E-K3 enemgized.



ES-401

Sample Written Examination Form ES-401-5
Question Worksheet

Excerpt from 3-ARP-9-3B: (annunciator given)

BFN Panel 9-3 3-ARP-8-3B
Unit 3 3-XA-55-3B Rev. 0023
Page 33 of 38
Senser/Trp Peint
DRYWELL PRESS
APPROACHING PIS-EA-E8E
A PIS-64-58F 1.96 psi
3-PA-64-58 ; =g
PIS-64-58G
ap| PI5-64-58H
(Page 1 of 1)
Sensor PIS-64-58E, 58G PI5-64-58F, 58H
Location: Aux Inst Bm Aux Inst Em
Panel 9-51 Panel 9-82
Probable A Drywell pressure rising.
Cause: B. Drywell cooler(s) failure.
C. Steam or water leak inside Dnywell.
D. Loss of RECCW to Drywell coolers.
Automatic Containment Spray Pressure Permissive is met by PIS-564-58E-H at 1.96 psig.
Action:
Operator A. CHECK containment pressure and temperature using multiple
Action: indications. O

B. REFER TO 3-A0I-54-1. O



ES-401
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ES-401-5

Excerpt from 3-ARP-9-3C: (NOT given) illustrates the timer logic inputs for ADS

BFN
Unit 3

Panel 9-3 3-ARP-93C
3-XA-55-3C Rev. 0032
Page 16 of 43

ADS BLOWDOWN
TIMERS
INITIATED

5 Trip Point:

Auxiliary relays (2E-K5 and 2E-K16) energize when all the following
conditions are met:

A. High Drywell Pressure, P5-64-57TA(B), = 2 45 psig.

I 11 B. RPV low-low-low level, LS-3-58A(C), < -122 inches (Seals in and
times out in 265 seconds to bypass High Drywell Pressure

(Page 10of 2) 245 psig).

Sensor
Location:

Probable
Cause:

Automatic
Action:

C. RPV low level, L1S-3-184(185), = +2 0 inches.

Panel 9-81A and 9-82 Panel 9-30 and 3-33
Al Inst Rm Aux Inst Rm
El 593 El 593

2 nme

Possible LOCA
SISRK in progress
Sensor malfunction

Aux Relays 2E-HS (Bus A) and 2E-K20 (Bus B) energize immediately upon the
initiating signals.

ADS timers relays ZE-K34 (Bus A) andfor 2E-K35 (Bus B) also energizes
immediately upon the initiating signals.

After 95 seconds from energization of ADS timers relays 2E-K34 (Bus A)
andfor 2E-K35 (Bus B), relays 2E-KG (Bus A) and/or 2E-K17 (Bus B) will
energize.

. When either Logic Bus A (ZE-K9 and 2E-KG) or Logic Bus B (2E-K20

and 2E-K17) are energized, the ADS is infﬁated.|

Continued on Next Page
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Excerpts from 2-730E929-2: lllustrating ADS automatic initiation logic

-122 inches for 265 SECGHdS/

[0l

2E-J1A
RHR Pump Aor C
(100 psig) _
Seal O 7o) < \ [‘%
in 9-30 9-32 10A-K102A 9-32 9-30 et
! CC-5 HH-15 (REF 4) §H-16 cC-1 ‘Eﬂ z
!.E"ﬁl |CS Pump A (185 psig)| | ﬁ
| —0—V0—0
¢ 9-30 9-32 14A-K27A 9-32 9-30 -
CC-6 HH-17 (REF 5) gH-18 CC-2 Seal
[RHR Pump B or D] In
9-30 il g o =3
o=y L L O""'"C L= L [ ]
iB-38 9-30 9-33 10A-K102B 9-33 9-30
9-3 CC- E (REF 4) HH-15 CC-26
ju-72 CS Pump B 5
E-53A O O O]
¥5-1-158) | 9-30 9-33 14A-K27B 9-33 9-30
JPEN ON|| CC-31 HH-17 (REF 5) HH-18 CC-27
'ESET BBE-54
|__7 CORE_SPRAY & RHR 3-30. 9.3
s PUMPS RUNNING BB-57 UU-63
073 Sedl e 1 i
[ B0 ros — {Inhibit Key Lock | - (XS-1-1594)
T | i AUTO
70049 10 HO-—s

95 second Time Delay

system (HPCI) to function and relieve

allows the primary high pressure ECCS

-+ 5I ]
ety o ) |
us| [ | F
QLN 14 -5 é
i |ADS Initiation [ /'
Blowdown System |
Timers Initiated Seal In
&

Blowdown System
Aux Relays Energized
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Examination Outline Cross-reference: Level RO SRO

295002 (APE 2) Loss of Main Condenser Vacuum / 3 Tier # 1 -
AK1.04 (10CFR 55.41.10)

. L . Group # 2 [
Knowledge of the operational implications of the following concepts
as they apply to LOSS OF MAIN CONDENSER VACUUM: KIA # 295002AK1.04

« Increased offgas flow

Importance Rating 3.0 | —

Proposed Question: # 25

Unit 2 is at 85% Reactor Power when the following conditions occur:

o 2-XR-66-20, OG FLOW TO SIX HOUR HOLDUP VOLUME, is 100 scfm CONDENSER
A B ORC

and rising VACUUMLOW
2PA4T125

e CONDENSER A, B, OR C VACUUM LOW (2-9-7B, Window 17) alarms T

Given the conditions above, which ONE of the following completes the statements below?

In accordance with the associated ARP, the probable cause for the conditions above

is (D :

In accordance with 2-A0I-47-3, Loss of Condenser Vacuum, the Unit Operator (UO)

will be directed to (2) in an attempt to maintain Condenser Vacuum.

Note: Steam Jet Air Ejector (SJAE)

A. (1) SJAE stalling
(2) reduce Reactor Power

B. (1) SJAE stalling
(2) start a Mechanical Vacuum Pump

C. (1) Main Condenser air in-leakage
(2) reduce Reactor Power

D. (1) Main Condenser air in-leakage
(2) start a Mechanical Vacuum Pump

Proposed Answer: C

Explanation A INCORRECT: First part is incorrect but plausible in that in accordance with

(Optional): 2-01-66, Off-Gas System, Precaution and Limitation 3.0.U, a SJAE stall will
cause low Main Condenser Vacuum. However, Off-Gas flow would lower in
that case. The second part is correct (See C).
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B INCORRECT: Firstpartis incorrect but plausible (See A). The second
part is incorrect but plausible in that in accordance with Precaution and
Limitation 3.0.K of 2-OlI-66, Mechanical Vacuum Pumps are not to be used
when Reactor Power is above 5%.

c CORRECT: (See attached) In accordance with 2-A0I-47-3, Loss of Main
Condenser Vacuum, rising Off-Gas Flow would indicate Condenser
in-leakage as long as the Off-Gas System is functioning properly. No
failure of the Off-Gas System is mentioned in the stem of the question.
For second part, Reactor Power is required to be reduced in order to
maintain condenser vacuum.

D [INCORRECT: The first partis correct (See C). The second part is incorrect
but plausible (See B).

RO Level Justification: Tests the candidate’s knowledge of the causes and operational implications of
high Off-Gas flow. This question is rated as C/A due to the requirement to correctly assemble given
parameters from abnormal plant conditions. This requires mentally using this knowledge and its meaning
to predict the correct outcome. The candidate must analyze the conditions and integrate several pieces
of mental data to determine a solution.

In reference to Operating Licensing Program Feedback, 401.55, Tier 1, Emergency and Abnormal Plant
Evolutions, this question is related to: (1) Information contained in the site’s procedures, including alarm
response procedures, AOPs, EOPs, and their associated bases documents.

Technical Reference(s):  2-01-66, Rev. 117 (Attach if not previously provided)

2-A0I-47-3, Rev. 22

Proposed references to be provided to applicants during examination. CONDENSER A, B, OR C
VACUUM LOW (2-9-7B,
Window 17)

Learning Obijective: OPL171.202 Obj. 12 (As available)

Question Source: Bank #

ILT EXAM BANK
OPL171.010-12 001 (Note changes or attach parent)
Modified Bank # #389

New
Question History: Last NRC Exam
Question Cognitive Level: Memory or Fundamental Knowledge
Comprehension or Analysis X
10 CFR Part 55 Content: 5541 X

55.43

Comments:
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Copy of Bank Question:

QUESTIONS REPORT
for ILT Exam Bank 08 22 2018
389. OFL171.010-12 001

Given that Main Condenser Yacuum is degrading, which ONE of the following
completes the statemenis?

A RISING Off-Gas flow on OG FLOW TO 6-HOUR HOLDUP YOLUME, 3-FR-66-20,
would be indicative of _ (1)

To ensure a Manual Scram is inserted prior o automatic action occurring, a Control
Room Panel 3-9-6 “Hotwell Pressure” reading of __{2)__inches Hg Vacuum would be
a valid Trigger Value in accordance with OPDP-1, "Conduct of Operations.”

A [1} air in-leakage to the Main Condenser.
(2) 22.5

B. (1) First Stage Steam Jet Air Ejector stalling.
(2) 22.5

.4 [l]l air iﬂ-|E‘E‘l|‘-’.EQE to the Main Condenser.
(2) 25

D. (1) First Stage Steam Jet Air Ejector stalling.
(2) 25
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Excerpt from 2-OI-66:

BFN
Unit 2

Off-Gas System 2-01-66
Rev. 0117
Page 12 of 159

3.0 FPRECAUTIONS AND LIMITATIONS (continued)

4. pue) When notified by Rad Con of confirmed airbome radicactivity in the
SBGT building, maximum blocking flow may be obtained by removing
Unit 1 dilution fan from service and placing 2A, 2B, 3A, and 3B dilution fans
in parallel service. [erFPER ga0020]

5. Anytime all stack Dilution Fans are removed from service, a train of SGT is
required to be placed in service. A Stack Dilution Fan or Standby Gas
Treatment is required to be in operation when any potentially radioactive
gas is being discharged out the stack. This will dilute potential hydrogen
and prevent backflow into the Standby Gas Treatment System.

Following startup, while still at low power, recombiner performance and
hydrogen concentration should be closely monitored.

If one of the Hydrogen Analyzers is inoperable and the operable Hydrogen
Analyzer enters CALIBRATE mode, the unit would not have an operable
analyzer while in the CALIERATE mode.

Placing the operable analyzer in BYPASS prevents the operable analyzer from
entering CALIBRATE mode.

When hydrogen concentration is suspected of being greater than 4%, Do not
take any action that will change off-gas valve positions until after the unit is
shutdown, with the following exception: SJAE's may be started following an
isolation and alternated, if required, with greater that 4% hydrogen. SJAE's
have non-sparking valve seats, and hydrogen flammability lower limit is not a
concern in a saturated steam envircnment. [BFFER D3-018548]

Do not operate the mechanical vacuum pumps to purge the main condenser if
hydrogen concentration is suspected of being present.

Do not operate the mechanical vacuum pumps when reactor power is greater
than 5% unless being electrically rotated for Preventive Maintenance.
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Excerpts from 2-A0I-47-3:

BFN Loss of Condenser Vacuum 2-A01-47-3
Unit 2 Rev. 0022
Page 5 of 12

1)

NOTES

Rising Off-Gas flow would indicate condenser inleakage if the Off-Gas System is
functioning properly. Low Offi-Gas flow in conjunction with low condenser vacuum
could be indicative of an Off-Gas problem.

During operations with valid CONDENSER A, B, OR C VACUUM LOW 2-PA-47-125
alarm, and condensate temperature of 136°F or greater at the inlet of the SJAE
(ICS point 2-28), reduced SJAE First Stage performance (stalling) may occur. This

condition will cause reduced Off Gas flow and a loss of vacuum/turbine
trip.[eFPER D2-018001-000]
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BFN Loss of Condenser Vacuum 2-A01-47-3
Unit 2 Rev. 0022
Page & of 12
Date
4.0 OPERATOR ACTIONS
4.1 Immediate Actions
MNone
42 Subsequent Actions
[n IF ANY EOI entry condition is met, THEN
ENTER the appropriate EOI(s). []

CAUTION

mroic) Operations outside of the allowable regions shown on the Recirculation System
Operating Map could result in thermal-hydraulic power oscillations and subsequent fuel
damage. REFER TO 2-GOI-100-12A for required actions and monitoring to be performed
during a power reduction. Nco 040245001]

[2] MONITOR Condenser Vacuum (Turb Exhaust) Margin To Trip
using 2-XR-002-0026 Channel 7. [

[3] IF Condenser Vacuum (Turb Exhaust) Margin To Trip as
indicated on 2-xXR-002-0026, approaches 0 inches Hg, with
Reactor power less than 26%, THEN

TRIP the main turbine. L]

[4]  IF condenser vacuum is lost, THEN

OPEN the HOTWELL SAMPLE TO FL DR, 2-DRV-043-1019

(257'@ T-10 C-Line) and CON DEMIN SAMPLE TO FL DR,
2-DRV-043-1020 (357 @ T-6 G-Line), to establish flow through

the sample lines. ]

[3] REDUCE reactor power in an attempt to maintain condenser
vacuum. ]
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Examination Outline Cross-reference: Level RO SRO
261000 (SF9 SGTS) Standby Gas Treatment Tier # 2 -

A4.01 (10CFR 55.41.7)

Ability to manually operate and/or monitor in the control room:

Group # 1

e Off-site release levels: Plant-Specific K/IA # 261000A4.01

Importance Rating ~ 3.2* | ===

Proposed Question: # 26

In order to minimize off-site radioactive release levels, which ONE of the following completes the

statements below?

Standby Gas Treatment System carbon bed filters (1) designed to remove iodine.

If required, ALL three trains of Standby Gas Treatment (2) be manually started
from the Unit 3 Control Room.

A. (1) are
(2) can
B. (1) are
(2) can NOT
C. (1) are NOT
(2) can
D. (1) are NOT
(2) can NOT
Proposed Answer: A
Explanation A
(Optional):
B
C

CORRECT: (See attached) In accordance with 0-OlI-65, Standby Gas
Treatment System, in the event that train charcoal filter temperature rises to
150 °F due to lodine adsorption following a LOCA, decay heat removal
mode of operation should be initiated when the train is no longer in service.
The carbon (charcoal) bed filters are designed to remove iodine through
adsorption. For second part, in accordance with 0-OI-65, all three trains of
SGT System can be started from the Unit 3 Control Room. Only Unit 3 has
push buttons to start all three SGT trains from Panel 9-25.

INCORRECT: First part is correct (See A). Second part is incorrect but
plausible in that Unit 1 has control switches to operate two SGT trains
ONLY, Unit 2 has control switches to operate one SGT train ONLY. This is
often confused among candidates.

INCORRECT: First part is incorrect but plausible in that multiple
components/filters exist within the SGT System. The candidate could
confuse the HEPA filters that exist both before and after the carbon bed
filter as the lodine removing component. Second part is correct (See A).
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D [INCORRECT: First part is incorrect but plausible (See C). Second part is
incorrect but plausible (See B).

RO Level Justification: Tests the candidate’s ability to manually operate the Standby Gas Treatment
System in the Control Room as it relates to Off-site release levels. This question is rated as Memory due
to the requirement to strictly recall facts.

Technical Reference(s):  0-01-65, Rev. 55 (Attach if not previously provided)

OPL171.018, Rev. 11

Proposed references to be provided to applicants during examination:

NONE
Learning Obijective: OPL171.018 Obj. 10e (As available)
Question Source: Bank #
Modified Bank # ~ BFN 1102 #45 (Note changes or attach parent)
New
Question History: Last NRC Exam 2011
Question Cognitive Level: Memory or Fundamental Knowledge X

Comprehension or Analysis

10 CFR Part 55 Content: 5541 X
55.43

Comments:
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Copy of Bank Question:

Examination Outline Cross-reference: Level RO SRO
261000 SGTS Tier # 9

K4.05 (10CFR 55.41.7)

Knowledge of STANDBY GAS TREATMENT SYSTEM design Group # 1

feature(s) and/or interlocks which provide for the following: KIA # 261000K4.05

Fission product gas removal .
’ P g Importance Rating 26 —

Proposed Question #45 |

Which ONE of the following completes the statement?

Standby Gas Treatment System (1) are designed to remove a MAXIMUM of _ (2)  of
elemental iodine.

A. (1) HEPA Filters
(2) 70%

B. (1) Carbon Beds
(2) 70%

C. (1) HEPA Filters
(2) 99.9%

D. (1) Carbon Beds
(2) 99.9%

Froposed Answer. D
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Excerpts from 0-OI-65:

BFN Standby Gas Treatment System 0-01-865
Unit 0 Rev. 0055
Page 8 of 42

3.0 PRECAUTIONS AND LIMITATIONS

A, Upon a secondary containment isolation, the SGT System is designed to
maintain a negative 1/4-inch of Hz0 vacuum in Secondary Containment with an
inleakage flow of 12,000 cfm.

B. =cic All three trains will remain in operation during an accident to satisfy single
failure critena and to minimize the potential release of radioactivity from the

Reactor Building into the Control Building air supply intake ducts. [vrcwco s otez
o4

C.  merg Steps should be taken to minimize dust loading and to prevent paint
vapors, petroleum fumes, welding smoke, and other airbome contaminants
from reaching the HEPA filters and charcoal adsorbers. Normal ventilation
should be in operation for a minimum of two (2) hours after painting, fire,

smoke, or chemical release has terminated prior to operating SGT System.
[CACR SQPBEO0E4]

D. Ifthe SGT System is run within 16 hours of the completion of painting in the
areas specified in MAI-5.3 or MAI-5.7, Control of Volatile Organic Compounds
section, a determination 1s to be made using those procedures as to whether
additional actions are required to venfy SGT System operability. Exceeding
MAI-5.7 limits requires performing 0-SR-2.6.4.3.2(A)(B)(C) to verify SGT can
perform its intended function.

E.  When all SGT Trains are secured and any evolution has the potential to
discharge radioactive effluents through the main stack, one Unit 2 and one
Unit 3 Stack Dilution Fan should remain in operation. This requirement
provides clean air flow through the dilution cross-tie to SGT ducts. This
prevents the potential back flow of radioactive effluents through the SGT duct
work.

F. The alignment of SBGT trains to perform the PURGING function cannot be
used when the average reactor coolant temperature is above 212°F since a
postulated LOCA could impact the ability for the SBGT trains to perform their
safety function. If the pnmary containment purge system is inoperable and the
average reactor coolant temperature is less than or equal to 212°F, the standby
gas treatment system venting path will provide the required filtration. The
standby gas treatment system is NOT the normal means for PURGING
operations since the vent path from containment is a much more restrictive
flowpath (slower) than the purge system.

G. In the event that the train charcoal filter temperature rises to 150°F due to
iodine adsorption following a LOCA, decay heat removal mode of operation
should be initiated when the train is no longer in service.

H. An open decay heat removal damper in a particular train renders that train
inoperable for Secondary Containment purposes.
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BFN Standby Gas Treatment System 0-01-65
Unit 0 Rev. 0055
Page 9 of 42
3.0 PRECAUTIONS AND LIMITATIONS (continued)

If an initiation signal is received from another unit while purging through the
SGT System, purging operations should be stopped.

The SGT Building may be locked to limit access. Entry can be attained by
contacting the Control Room.

mrcic) This operating instruction is used for three units. Valves, electrical
boards, switches, and instruments will have a specific unit prefix if they apply
only to that unit. If they exist on all units, there will be no prefix number. Valves
common to all units have a "0" prefix. nRcic RPT 82-13]

Since the SGT System is common to all three units, the Unit Operator an

each unit should stay fully aware of the system status and condition at all times.
The Unit Operators should communicate to each other any change in system
status.

When a SGT Train is operated, the Unit Operator should always record in the
Narrative Log the start and stop time and the filter bank differential pressure at
initiation and prior to shutdown. Also, the elapsed time for each train is to be
recorded in 1-SR-2

Any release of potentially radioactive effluent through SGT System will normailly
be monitored by the performance of 0-51-4 8 B.1.a.1.

lodine desorption can be expected to begin at charcoal filter exit air
temperatures of approximately 270°F.

In situations where decay heat cooling is required for all three trains of SGT
System together, combinations of Sections 5.5, 8.7 and 8.9 can be performed
to accommodate this situation. The easiest combination would be to perform
Section 8.7.1, followed by Section 8.5.2 and Section 8.9.



ES-401 Sample Written Examination Form ES-401-5
Question Worksheet

Excerpts from OPL171.018 Lesson Plan:

OPL171.018, Standby Gas Treatment (SGT) System, Rev.11

6. HEPA filter
Removes 99.9% of 0.3 micron particles
7. Charcoal Bed (Adsorber Type)

a) Designed to remave at least 95% of iodine in the form of
methyl iodine (CH3l) and 99 9% of elemental iodine upon
entering conditions of 70% relative humidity at 190°F.

b) Made up of individual rectangular canisters of activated
charcoal.

c) Vertical air flow
8. HEPA afterfilter
a) ldentical to first HEPA filter

b) Captures any parts of the charcoal bed that may break
loose.

¢) Prevents passing charcoal fines through fan and out plant
stack.

9. Fan
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11.

OPL171.018, Standby Gas Treatment (SGT) System, Rev.11

SGT is designed to maintain a -.25 inches H20 Vacuum
pressure inside the secondary containment. Since, during
isolation conditions, SGT is the only system exhausting from
the secondary containment, failure of SGT would result in
containment pressure equalizing with atmospheric pressure. A
ground level release of potentially radioactive materials to the
environment would oceur.

. secondary Containment Radiation/Contamination Levels

During isolation conditions, SGT is exhausting air from
secondary containment. Failure of SGT would allow
radioactivity to buildup which could increase secondary
containment radiation/contamination levels.

Off-Site Release Rates

SGT filters out fission products prior to discharging to the stack.

Failure of the charcoal filters to perform properly would result in
more fission products discharged. This would increase release
rates.

120V AC 1&C

1&C A provides power for SGT A indication and alarms.

1&C B provides power for SGT B and C indication and alarms.
Failure of these power supplies would result in a loss of SGT
indication and alarm functions.

ILT Objective 10c
LOR/NLOR Objective 7c

ILT Objective 10d

LOR/NLOR Objective 7d

ILT Objective 10e
LOR/NLOR Objective 7e



Form ES-401-5

Sample Written Examination

ES-401

Question Worksheet

LOEILSLNIISU] PUE YlEd MO|4 Uel] Seq Agpuels @1 anbi4

iy F ™
(AU LIRIL B S0 we0es) 12H
DauheEin Wl 195, B FT TR
¢ EEEARLR 1D, o) gndu) , wi-sg | V= ._.“__M._Im...
[ ERTR ]
@ LG L6 {33)
r
Fa A/{\Wvll....mr..m P |-
. wm|hf ml._.r..._ ._,.n_w 2 e _.H ._.._ %]
=14 .y | ' < = Coliy
SR RN LR LS = - | Gl EET T
o "u._...,.u._ln..:y el e Y ...._n % - SO W4
®| ﬁg o _...... _” ¥ . jmmyy doay
B i 31 et |_|
1Li 3L ., fLL _..-m.|._.IJ| WWT Ik
| _ ﬁ R L e
L [E—¢| h
el FOH RO HIH Yot
; il |
vee o . ol a 14\ ™
4 el - «|on — —
Avl_ gH i i i/ .
o S =/ _ﬂlwu e ety K
——igay o