
ES-401 BWR Examination Outline Form ES-401-1 
 

Facility: Browns Ferry NPP Date of Exam: May 2022 
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. 
Emergency and 
Abnormal Plant 

Evolutions 

1 3 3 3 

N/A 

3 4 

N/A 

4 20 4 3 7 

2 1 1 2 1 1 1 7 2 1 3 

Tier Totals 4 4 5 4 5 5 27 6 4 10 

2. 
Plant 

Systems 

1 2 3 2 2 2 3 2 3 2 2 3 26 2 3 5 

2 1 1 1 1 2 1 1 1 1 1 1 12 0 2 1 3 

Tier Totals 3 4 3 3 4 4 3 4 3 3 4 38 4 4 8 

3.  Generic Knowledge and Abilities 
Categories 

1 2 3 4 10 1 2 3 4 7 

2 2 3 3 1 2 2 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. 

6.   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 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 
Forced Core Flow Circulation / 1 & 4 

    X 
 
 
 
 
X 

 AA2.11: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Forced Core Flow 
Circulation: Individual loop flow(s) 

AA2.09: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Forced Core Flow 
Circulation: Reactor Pressure 

3.6 
 
 
 
 
3.4 

xx 
 
 
 
 

xx 

295003 (APE 3) Partial or Complete Loss of 
AC Power / 6 

     X G.2.1.7: Ability to evaluate plant 
performance and make operational 
judgements based on operating 
characteristics, reactor behavior, and 
instrument interpretation (Partial or 
Complete Loss of AC Power) 

4.4 xx 

295004 (APE 4) Partial or Total Loss of DC 
Power / 6 

X      
 
 

 

AK1.02: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Partial or Complete Loss of DC Power: 
Redundant DC power supplies 

3.8 
 

 

xx 
 

 

295005 (APE 5) Main Turbine Generator Trip / 
3 

 X    
 

 
AK2.03: Knowledge of the relationship 
between Main Turbine Generator Trip and 
the following systems or components: 
Recirculation system 

3.5 
 
 

 

xx 
 

 

295006 (APE 6) Scram / 1   X    AK3.01: Knowledge of the reasons for the 
following responses or actions as they apply 
to SCRAM: Reactor water level response 

4.0 xx 

295016 (APE 16) Control Room Abandonment 
/ 7 

   X   AA1.01: Ability to operate and/or monitor the 
following as they apply to Control Room 
Abandonment: RPS 

3.8 xx 

295018 (APE 18) Partial or Complete Loss of 
CCW / 8 

    X  AA2.02: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Component Cooling 
Water: Cooling water temperature 

3.7 xx 

295019 (APE 19) Partial or Complete Loss of 
Instrument Air / 8 

     
 

 

X G2.4.50: Ability to verify system alarm 
setpoints and operate controls identified in 
the alarm response procedure. (Partial or 
Complete Loss of Instrument Air) 

4.2 
 

 

xx 
 

 

295021 (APE 21) Loss of Shutdown Cooling / 
4 

X      
 
 
 
 

 
X 

AK1.03: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Loss of Shutdown Cooling: Adequate 
core cooling  

G2.4.41: Knowledge of the emergency 
action level thresholds and classifications 
(SRO Only) (Loss of Shutdown Cooling) 

4.4 
 
 
 
 
 

4.6 

xx 
 
 
 
 
 

xx 
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295023 (APE 23) Refueling Accidents / 8  X    
 
 
 
 
X 

 AK2.01: Knowledge of the relationship 
between Refueling Accidents and the 
following systems or components: Fuel 
handling equipment 

AA2.03: Ability to determine and/or interpret 
the following as they apply to Refueling 
Accidents: Airborne contamination levels 

3.5 
 
 
 
 

3.2 

xx 
 
 
 
 

xx 

295024 High Drywell Pressure / 5   X    
 
 
 
 
X 

EK3.02: Knowledge of the reasons for the 
following responses or actions as they apply 
to High Drywell Pressure: Suppression pool 
spray 

G2.4.2: Knowledge of system setpoints, 
interlocks and automatic actions associated 
with emergency and abnormal operating 
procedure entry conditions (High Drywell 
Pressure) 

4.1 
 
 
 
 

4.6 

xx 
 
 
 
 

xx 

295025 (EPE 2) High Reactor Pressure / 3    X   EA1.10: Ability to operate and/or monitor the 
following as they apply to High Reactor 
Pressure: Reactor water cleanup system 

2.8 xx 

295026 (EPE 3) Suppression Pool High Water 
Temperature / 5 

    X  EA2.03: Ability to determine and/or interpret 
the following as they apply to Suppression 
Pool High Water Temperature: Reactor 
Pressure 

3.5 xx 

295027 (EPE 4) High Containment 
Temperature (Mark III Containment Only) / 5 

         

295028 (EPE 5) High Drywell Temperature 
(Mark I and Mark II only) / 5 

     
 
 

 
 
 
 

X 

X 
 
 

 
 
 
 
 

G2.2.44: 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 (High Drywell 
Temperature) 

EA2.03: Ability to determine and/or interpret 
the following as they apply to High Drywell 
Temperature: Reactor Water Level 

4.2 
 
 
 
 
 
 

4.0 

xx 
 
 
 
 
 
 

xx 

295030 (EPE 7) Low Suppression Pool Water 
Level / 5 

X     
 
 EK1.03: Knowledge of the operational 

implications and/or cause and effect 
relationships of the following as they apply 
to Low Suppression Pool Water Level: Heat 
capacity 

4.0 
 

xx 
 

 

295031 (EPE 8) Reactor Low Water Level / 2  X   
 

 
 

EK2.06: Knowledge of the relationship 
between Reactor Low Water Level and the 
following systems or components: High-
pressure coolant injection (HPCI) 

4.1 
 

xx 
 

295037 (EPE 14) Scram Condition Present 
and Reactor Power Above APRM Downscale 
or Unknown / 1 

  X   
 

 
 
 
 

 
 

X 

EK3.02: Knowledge of the reasons for the 
following responses or actions as they apply 
to SCRAM Condition Present and Reactor 
Power Above APRM Downscale or 
Unknown: Boron injection 

G2.1.32: Ability to explain and apply system 
precautions, limitations, notes or cautions 
(Scram Condition Present and Reactor 
Power Above APRM Downscale or 
Unknown) 

4.2 
 
 
 
 
 

4.0 

xx 
 
 
 
 
 

xx 
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295038 (EPE 15) High Offsite Radioactivity 
Release Rate / 9 

   X   EA1.08: Ability to operate and/or monitor the 
following as they apply to High Offsite 
Radioactivity Release Rate: MSIV leakage 
control 

3.1 xx 

600000 (APE 24) Plant Fire On Site / 8     X 
 

 
 
 
X 

 AA2.10: Ability to determine and/or interpret 
the following as they apply to Plant Fire on 
Site: Time limit of long-term-breathing air 
system for control room 

AA2.18: Assessment of control room 
habitability (SRO Only) 

3.4 
 
 
 

3.6 

xx 
 
 
 

xx 

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

     
 

X G2.1.20: Ability to interpret and execute 
procedure steps (Generator Voltage and 
Electric Grid Disturbances) 

4.6 
 

xx 
 

K/A Category Totals: 3 3 3 3 4/4 4/3 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 
Vacuum / 3 

  X    AK3.08: Knowledge of the reasons for the 
following responses or actions as they 
apply to Loss of Main Condenser Vacuum: 
Recirculation flow control system runbacks 

3.5 xx 

295007 (APE 7) High Reactor Pressure / 3    X   AA1.06: Ability to operate and/or monitor 
the following as they apply to High Reactor 
Pressure: Shutdown cooling system (RHR 
shutdown cooling mode) 

3.6 xx 

295008 (APE 8) High Reactor Water Level / 2     X  AA2.01: Ability to determine and/or 
interpret the following as they apply to High 
Reactor Water Level: Reactor water level 

4.4 xx 

295009 (APE 9) Low Reactor Water Level / 2      X G2.4.18: Knowledge of the specific bases 
for emergency and abnormal operating 
procedures (Low Reactor Water Level) 

4.0 xx 

295010 (APE 10) High Drywell Pressure / 5          

295011 (APE 11) High Containment 
Temperature (Mark III Containment only) / 5 

         

295012 (APE 12) High Drywell Temperature / 
5 

         

295013 (APE 13) High Suppression Pool 
Temperature. / 5 

    X  AA2.01: Ability to determine and/or 
interpret the following as they apply to High 
Suppression Pool Water Temperature: 
Suppression pool temperature 

4.3 xx 

295014 (APE 14) Inadvertent Reactivity 
Addition / 1 

      
 

  

295015 (APE 15) Incomplete Scram / 1          

295017 (APE 17) Abnormal Offsite Release 
Rate / 9 

     X G2.1.30: Ability to locate and operate 
components, including local controls 
(Abnormal Offsite Release Rate) 

4.4 xx 

295020 (APE 20) Inadvertent Containment 
Isolation / 5 & 7 

X      AK1.05: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Inadvertent Containment Isolation: Loss 
of drywell/containment cooling 

3.5 xx 

295022 (APE 22) Loss of Control Rod Drive 
Pumps / 1 

         

295029 (EPE 6) High Suppression Pool Water 
Level / 5 

 X     EK2.07: Knowledge of the relationship 
between High Suppression Pool Water 
Level and the following systems or 
components: Drywell/containment water 
level 

3.6 xx 

295032 (EPE 9) High Secondary Containment 
Area Temperature / 5 
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295033 (EPE 10) High Secondary 
Containment Area Radiation Levels / 9 

  X    EK3.06: Knowledge of the reasons for the 
following responses or actions as they 
apply to High Secondary Containment 
Area Radiation Levels: Operating 
ventilation systems 

3.6 xx 

295034 (EPE 11) Secondary Containment 
Ventilation High Radiation / 9 

         

295035 (EPE 12) Secondary Containment 
High Differential Pressure / 5 

    X  EA2.01: Ability to determine and/or 
interpret the following as they apply to 
Secondary Containment High Differential 
Pressure: Secondary containment 
pressure 

3.9 xx 

295036 (EPE 13) Secondary Containment 
High Sump/Area Water Level / 5 

         

500000 (EPE 16) High Containment Hydrogen 
Concentration / 5 

         

K/A Category Point Totals: 1 1 2 1 1/2 1/1 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) 
RHR/LPCI:  Injection Mode X           K1.16: Knowledge of the physical 

connections and/or cause and effect 
relationships between the RHR/LPCI: 
Injection Mode and the following systems: 
Component cooling water systems 

2.7 xx 

205000 (SF4 SCS) Shutdown 
Cooling  X 

 
 

X 

         K2.01: Knowledge of electrical power 
supplies to the following: Pump motors 

K2.02: Knowledge of electrical power 
supplies to the following: Motor-operated 
valves 

3.6 
 
 

3.3 

xx 
 
 

xx 

206000 (SF2, SF4 HPCIS) 
High-Pressure Coolant Injection   X         K3.04: Knowledge of the effect that a loss or 

malfunction of the High-Pressure Coolant 
Injection System will have on the following 
systems or system parameters: Reactor 
power 

3.6 xx 

207000 (SF4 IC) Isolation 
(Emergency) Condenser               

209001 (SF2, SF4 LPCS) 
Low-Pressure Core Spray    X        K4.05: Knowledge of Low-Pressure Core 

Spray System design features and/or 
interlocks that provide for the following: 
Pump minimum flow 

3.4 xx 

209002 (SF2, SF4 HPCS) 
High-Pressure Core Spray               

211000 (SF1 SLCS) Standby Liquid 
Control     X  

 

 

 

X 

     K5.01: Knowledge of the operational 
implications or cause and effect relationships 
of the following concepts as they apply to the 
Standby Liquid Control System: Effects of 
the moderator temperature coefficient of 
reactivity on boron 

K6.06: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Standby Liquid Control System: 
Redundant reactivity control system 

3.0 
 
 
 
 
 
 

3.6 

xx 
 
 
 
 
 
 

xx 

212000 (SF7 RPS) Reactor 
Protection      X     

 
 
 
 
 
 
 

X 

K6.10: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Reactor Protection System: 
Reactor/turbine pressure regulating system 

G2.1.20: Ability to interpret and execute 
procedure steps (Reactor Protection 
System) 

3.5 
 
 
 
 
 

4.6 

xx 
 
 
 
 
 

xx 

215003 (SF7 IRM) 
Intermediate-Range Monitor       X     A1.08: Ability to predict and/or monitor 

changes in parameters associated with 
operation of the Intermediate Range Monitor 
System, including: IRM back panel switches 

3.1 xx 
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215004 (SF7 SRMS) Source-Range 
Monitor        X    A2.02: Ability to (a) predict the impacts of the 

following on the Source Range Monitor 
System and (b) based on those predictions, 
use procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: SRMS inoperable 
condition 

3.4 xx 

215005 (SF7 PRMS) Average 
Power Range Monitor/Local Power 
Range Monitor 

        X   A3.03: Ability to monitor automatic operation 
of the Average Power Range Monitor/Local 
Power Range Monitor System, including: 
Meters and recorders 

3.6 xx 

217000 (SF2, SF4 RCIC) Reactor 
Core Isolation Cooling 

       
 
 
 
 
 

X 

 X  A4.12: Ability to manually operate and/or 
monitor in the control room: Turbine speed 
control 

A2.14: Ability to (a) predict the impacts of the 
following on the Reactor Core Isolation 
Cooling System and (b) based on those 
predictions, use procedures to correct, 
control, or mitigate the consequences of 
those abnormal operations: Rupture disc 
failure: exhaust-diaphragm 

3.9 
 
 
 

3.6 

xx 
 
 
 

xx 

218000 (SF3 ADS) Automatic 
Depressurization           X G2.1.31: Ability to locate control room 

switches, controls, and indications, and to 
determine that they correctly reflect the 
desired plant lineup (Automatic 
Depressurization System) 

4.6 xx 

223002 (SF5 PCIS) Primary 
Containment Isolation/Nuclear 
Steam Supply Shutoff 

X          
 
 
 
 
 
 
 
 

X 

K1.04: Knowledge of the physical 
connections and/or cause and effect 
relationships between the Primary 
Containment Isolation System/Nuclear 
Steam Supply Shutoff and the following 
systems: HPCI 

G2.4.31: Knowledge of annunciator alarms, 
indications, or response procedures (Primary 
Containment Isolation/Nuclear Steam Supply 
Shutoff) 

4.2 
 
 
 
 
 

4.1 

xx 
 
 
 
 
 

xx 

239002 (SF3 SRV) Safety Relief 
Valves  X          K2.01: Knowledge of electrical power 

supplies to the following: SRV solenoids 
3.7 xx 

259002 (SF2 RWLCS) Reactor 
Water Level Control   X     

 
 
 
 
 
 
 

X 

   K3.04: Knowledge of the effect that a loss or 
malfunction of the Reactor Water Level 
Control System will have on the following 
systems or system parameters: 
Recirculation system 

A2.02: Ability to (a) predict the impacts of the 
following on the Reactor Water Level Control 
System and (b) based on those predictions, 
use procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: Loss of any number of 
reactor feedwater flow inputs 

3.3 
 
 
 
 
 

3.8 

xx 
 
 
 
 
 

xx 

261000 (SF9 SGTS) Standby Gas 
Treatment 

   X        K4.02: Knowledge of Standby Gas 
Treatment System design features and/or 
interlocks that provide for the following: 
Charcoal bed decay heat removal 

3.0 xx 
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262001 (SF6 AC) AC Electrical 
Distribution     X       K5.02: Knowledge of the operational 

implications or cause and effect relationships 
of the following concepts as they apply to the 
AC Electrical Distribution: Breaker control 
power 

3.5 xx 

262002 (SF6 UPS) Uninterruptable 
Power Supply (AC/DC)      X     

 
 
 
 
 
 
 

X 

K6.02: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Uninterruptible Power Supply (AC/DC): 
DC electrical distribution 

G2.4.50: Ability to verify system alarm 
setpoints and operate controls identified in 
the alarm response procedure 
(Uninterruptible Power Supply (AC/DC)) 

3.4 
 
 
 
 
 

4.2 

xx 
 
 
 
 
 

xx 

263000 (SF6 DC) DC Electrical 
Distribution 

      X     A1.02: Ability to predict and/or monitor 
changes in parameters associated with 
operation of the DC Electrical Distribution, 
including: Lights and alarms 

3.3 xx 

264000 (SF6 EGE) Emergency 
Generators (Diesel/Jet) EDG        X 

 
 
 
 
 
 
 

X 

   A2.08: Ability to (a) predict the impacts of the 
following on the Emergency Generators and 
(b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal 
operations: Initiation of emergency generator 
room fire protection system 

A2.10: Ability to (a) predict the impacts of the 
following on the Emergency Generators and 
(b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal 
operations: LOCA 

3.1 
 
 
 
 
 
 
 

4.4 

xx 
 
 
 
 
 
 
 

xx 

300000 (SF8 IA) Instrument Air         X   A3.04: Ability to monitor automatic operation 
of the Instrument Air System, including: 
Automatic isolation 

3.4 xx 

400000 (SF8 CCS) Component 
Cooling Water          X 

 
 
 
 
 

X 

A4.01: Ability to manually operate and/or 
monitor in the control room: CCW indications 
and control 

G2.2.42: Ability to recognize system 
parameters that are entry-level conditions for 
technical specifications (Component Cooling 
Water System) 

3.8 
 
 
 

4.6 

xx 
 
 
 

xx 

510000 (SF4 SWS*) Service Water 
(Normal and Emergency)           X G2.4.46: Ability to verify that the alarms are 

consistent with the plant conditions (Service 
Water (Normal and Emergency)) 

4.2 xx 

K/A Category Point Totals: 2 3 2 2 2 3 2 3/2 2 2 3/3 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               

201003 (SF1 CRDM) Control Rod and Drive 
Mechanism               

201004 (SF7 RSCS) Rod Sequence Control               

201005 (SF1, SF7 RCIS) Rod Control and 
Information               

201006 (SF7 RWMS) Rod Worth Minimizer          X  A4.02: Ability to manually operate 
and/or monitor in the control room: 
Pushbutton indicating switches 

3.2 xx 

202001 (SF1, SF4 RS) Recirculation     X       K5.06: Knowledge of the 
operational implications or cause 
and effect relationships of the 
following concepts as they apply to 
the Recirculation System: ATWS 
RPT 

3.8 xx 

202002 (SF1 RSCTL) Recirculation Flow Control               

204000 (SF2 RWCU) Reactor Water Cleanup        X    A2.05: Ability to (a) predict the 
impacts of the following on the 
Reactor Water Cleanup System 
and (b) based on those predictions, 
use procedures to correct, control, 
or mitigate the consequences of 
those abnormal operations: 
Abnormal valve position 

3.0 xx 

214000 (SF7 RPIS) Rod Position Information      X      K6.01: Knowledge of the effect of 
the following plant conditions, 
system malfunctions, or component 
malfunctions on the Rod Position 
Information System: RPIS power 
supply 

3.2 xx 

215001 (SF7 TIP) Traversing In-Core Probe       X     A1.01: Ability to predict and/or 
monitor changes in parameters 
associated with operation of the 
Traversing In-Core Probe, 
including: Area radiation levels 

3.1 xx 

215002 (SF7 RBMS) Rod Block Monitor               

216000 (SF7 NBI) Nuclear Boiler Instrumentation               

219000 (SF5 RHR SPC) RHR/LPCI: 
Torus/Suppression Pool Cooling Mode               

223001 (SF5 PCS) Primary Containment and 
Auxiliaries         X   A3.04: Ability to monitor automatic 

operation of the Primary 
Containment System and 
Auxiliaries, including: 
Containment/drywell response 
during LOCA 

4.2 xx 

226001 (SF5 RHR CSS) RHR/LPCI: Containment 
Spray Mode               
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230000 (SF5 RHR SPS) RHR/LPCI: 
Torus/Suppression Pool Spray Mode X           K1.01: Knowledge of the physical 

connections and/or cause and 
effect relationships between the 
RHR/LPCI: Torus/Suppression Pool 
Spray Mode and the following 
systems: Primary containment 

3.9 xx 

233000 (SF9 FPCCU) Fuel Pool Cooling/Cleanup        X    A2.09: Ability to (a) predict the 
impacts of the following on the Fuel 
Pool Cooling and Cleanup and (b) 
based on those predictions, use 
procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: AC electrical 
power failures 

3.4 xx 

234000 (SF8 FH) Fuel-Handling Equipment               

239001 (SF3, SF4 MRSS) Main and Reheat Steam               

239003 (SF9 MSVLCS) Main Steam Isolation Valve 
Leakage Control               

241000 (SF3 RTPRS) Reactor/Turbine Pressure 
Regulating           X G2.4.30: Knowledge of events 

related to system operation/status 
that must be reported to internal 
organizations or external agencies, 
such as the State, the NRC, or the 
transmission system operator 
(Reactor/Turbine Pressure 
Regulating) 

4.1 xx 

245000 (SF4 MTGEN) Main Turbine 
Generator/Auxiliary               

256000 (SF2 CDS) Condensate               

259001 (SF2 FWS) Feedwater    X        K4.12: Knowledge of Feedwater 
System design features and/or 
interlocks that provide for the 
following: RFP start permissives 

3.1 xx 

268000 (SF9 RW) Radwaste           X G2.2.3: (Multi-unit license) 
Knowledge of the design, 
procedural, or operational 
differences between units 

3.8 xx 

271000 (SF9 OG) Offgas     X       K5.09: Knowledge of the 
operational implications or cause 
and effect relationships of the 
following concepts as they apply to 
the Offgas System: Hydrogen and 
oxygen recombination 

3.1 xx 

272000 (SF7, SF9 RMS) Radiation Monitoring               

286000 (SF8 FPS) Fire Protection   X         K3.09: Knowledge of the effect that 
a loss or malfunction of the Fire 
Protection System will have on the 
following systems or system 
parameters: AC electrical 
distribution systems 

2.8 xx 
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288000 (SF9 PVS) Plant Ventilation        X    A2.05: 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 operations: Extreme 
outside weather conditions 

2.9 xx 

290001 (SF5 SC) Secondary Containment               

290003 (SF9 CRV) Control Room Ventilation  X          K2.04: Knowledge of electrical power 
supplies to the following: Control room 
HVAC logic 

3.1 xx 

290002 (SF4 RVI) Reactor Vessel Internals               

51001 (SF8 CWS*) Circulating Water               

K/A Category Point Totals: 1 1 1 1 2 1 1 1/2 1 1 1/1 Group Point Total:  12/3 
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Facility: Browns Ferry NPP Date of Exam: May 2022 
Category K/A # Topic RO SRO-only 

IR # IR # 

1. Conduct of 
Operations 

2.1.1 Knowledge of conduct of operations requirements 3.8 xx - - 

2.1.29 Knowledge of how to conduct system lineups, such as valves, 
breakers, or switches 

4.1 xx - - 

2.1.36 Knowledge of procedures and limitations involved in core 
alterations 

- - 4.1 xx 

Subtotal  2  1 

2. Equipment 
Control 

2.2.22 Knowledge of limiting conditions for operation and safety limits 4.0 xx - - 

2.2.35 Ability to determine technical specification mode of operation 3.6 xx - - 

2.2.4 (Multi-unit license) Ability to explain the variations in control 
room layouts, systems, instrumentation, or procedural actions 
between units at a facility 

- - 3.6 xx 

2.2.19 Knowledge of maintenance work order requirements - - 3.4 xx 

Subtotal  2  2 

3. Radiation 
Control 

2.3.5 Ability to use radiation monitoring systems, such as fixed 
radiation monitors and alarms or personnel monitoring 
equipment 

2.9 xx - - 

2.3.11 Ability to control radiation releases 3.8 xx - - 

2.3.12 Knowledge of radiological safety principles and procedures 
pertaining to licensed operator duties, such as response to 
radiation monitor alarms, containment entry requirements, fuel 
handling responsibilities, access to locked high-radiation areas, 
or alignment of filters 

3.2 xx - - 

2.3.6 Ability to approve liquid or gaseous release permits - - 3.8 xx 

2.3.14 Knowledge of radiation or contamination hazards that may arise 
during normal, abnormal, or emergency conditions or activities, 
such as analysis and interpretation of radiation and activity 
readings as they pertain to administrative, normal, abnormal, 
and emergency procedures, or analysis and interpretation of 
coolant activity, including comparison to emergency plan or 
regulatory limits (SRO Only) 

- - 3.8 xx 

Subtotal  3  2 

4. Emergency 
Procedures/Plan 

2.4.5 Knowledge of the organization of the operating procedures 
network for normal, abnormal, and emergency evolutions 

3.7 xx - - 

2.4.17 Knowledge of emergency and abnormal operating procedures 
terms and definitions 

3.9 xx - - 

2.4.32 Knowledge of operator response to loss of annunciators 3.6 xx - - 

2.4.28 Knowledge of procedures relating to a security event (ensure 
that the test item includes no safeguards information) 

- - 4.1 xx 

2.4.38 Ability to take actions required by the facility emergency plan 
implementing procedures, including supporting or acting as 
emergency coordinator 

- - 4.4 xx 

Subtotal  3  2 
Tier 3 Point Total   10  7 

 



Form 4.1-BWR Boiling-Water Reactor Examination Outline 

 
Notes: CO = Conduct of Operations; EC = Equipment Control; RC = Radiation Control; 
           EM = Emergency Procedures/Plan 

 
* These systems/evolutions may be eliminated from the sample when Revision 2 

of the K/A catalog is used to develop the sample plan 
 
** These systems/evolutions are only included as part of the sample (as applicable 
 to the facility) when Revision 2 of the K/A catalog is used to develop the sample 
 plan 

Facility: Browns Ferry NPP Date of Exam: May 2022 

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. 
Emergency and 
Abnormal Plant 

Evolutions 

1 3 3 3 

N/A 

3 4 

N/A 

4 20 4 3 7 

2 1 1 1 1 1 1 6 2 1 3 

Tier Totals 4 4 4 4 5 5 26 6 4 10 

2. 
Plant 

Systems 

1 2 3 2 2 2 3 2 3 2 2 3 26 2 3 5 

2 1 1 1 1 1 1 1 1 1 1 1 11 0 2 1 3 

Tier Totals 3 4 3 3 3 4 3 4 3 3 4 37 4 4 8 

3. 
Generic Knowledge 

and Abilities 
Categories 

CO EC RC EM 

6 

CO EC RC EM 

7 
2 2 1 1 1 2 2 2 

4.  Theory 

Reactor Theory Thermodynamics 

6  
3 3 



Form 4.1-BWR BWR Examination Outline Page 2 
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 
Forced Core Flow Circulation / 1 & 4 

    X 
 
 
 
 
X 

 AA2.11: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Forced Core Flow 
Circulation: Individual loop flow(s) 

AA2.09: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Forced Core Flow 
Circulation: Reactor Pressure 

3.6 
 
 
 
 
3.4 

xx 
 
 
 
 

xx 

295003 (APE 3) Partial or Complete Loss of 
AC Power / 6 

     X G.2.1.7: Ability to evaluate plant 
performance and make operational 
judgements based on operating 
characteristics, reactor behavior, and 
instrument interpretation (Partial or 
Complete Loss of AC Power) 

4.4 xx 

295004 (APE 4) Partial or Total Loss of DC 
Power / 6 

X      
 
 

 

AK1.02: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Partial or Complete Loss of DC Power: 
Redundant DC power supplies 

3.8 
 

 

xx 
 

 

295005 (APE 5) Main Turbine Generator Trip / 
3 

 X    
 

 
AK2.03: Knowledge of the relationship 
between Main Turbine Generator Trip and 
the following systems or components: 
Recirculation system 

3.5 
 
 

 

xx 
 

 

295006 (APE 6) Scram / 1   X    AK3.01: Knowledge of the reasons for the 
following responses or actions as they apply 
to SCRAM: Reactor water level response 

4.0 xx 

295016 (APE 16) Control Room Abandonment 
/ 7 

   X   AA1.01: Ability to operate and/or monitor the 
following as they apply to Control Room 
Abandonment: RPS 

3.8 xx 

295018 (APE 18) Partial or Complete Loss of 
CCW / 8 

    X  AA2.02: Ability to determine and/or interpret 
the following as they apply to Partial or 
Complete Loss of Component Cooling 
Water: Cooling water temperature 

3.7 xx 

295019 (APE 19) Partial or Complete Loss of 
Instrument Air / 8 

     
 

 

X G2.4.50: Ability to verify system alarm 
setpoints and operate controls identified in 
the alarm response procedure. (Partial or 
Complete Loss of Instrument Air) 

4.2 
 

 

xx 
 

 

295021 (APE 21) Loss of Shutdown Cooling / 
4 

X      
 
 
 
 

 
X 

AK1.03: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Loss of Shutdown Cooling: Adequate 
core cooling  

G2.4.41: Knowledge of the emergency 
action level thresholds and classifications 
(SRO Only) (Loss of Shutdown Cooling) 

4.4 
 
 
 
 
 

4.6 

xx 
 
 
 
 
 

xx 



295023 (APE 23) Refueling Accidents / 8  X    
 
 
 
 
X 

 AK2.01: Knowledge of the relationship 
between Refueling Accidents and the 
following systems or components: Fuel 
handling equipment 

AA2.03: Ability to determine and/or interpret 
the following as they apply to Refueling 
Accidents: Airborne contamination levels 

3.5 
 
 
 
 

3.2 

xx 
 
 
 
 

xx 

295024 High Drywell Pressure / 5   X    
 
 
 
 
X 

EK3.02: Knowledge of the reasons for the 
following responses or actions as they apply 
to High Drywell Pressure: Suppression pool 
spray 

G2.4.2: Knowledge of system setpoints, 
interlocks and automatic actions associated 
with emergency and abnormal operating 
procedure entry conditions (High Drywell 
Pressure) 

4.1 
 
 
 
 

4.6 

xx 
 
 
 
 

xx 

295025 (EPE 2) High Reactor Pressure / 3    X   EA1.10: Ability to operate and/or monitor the 
following as they apply to High Reactor 
Pressure: Reactor water cleanup system 

2.8 xx 

295026 (EPE 3) Suppression Pool High Water 
Temperature / 5 

    X  EA2.03: Ability to determine and/or interpret 
the following as they apply to Suppression 
Pool High Water Temperature: Reactor 
Pressure 

3.5 xx 

295027 (EPE 4) High Containment 
Temperature (Mark III Containment Only) / 5 

         

295028 (EPE 5) High Drywell Temperature 
(Mark I and Mark II only) / 5 

     
 
 

 
 
 
 

X 

X 
 
 

 
 
 
 
 

G2.2.44: 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 (High Drywell 
Temperature) 

EA2.03: Ability to determine and/or interpret 
the following as they apply to High Drywell 
Temperature: Reactor Water Level 

4.2 
 
 
 
 
 
 

4.0 

xx 
 
 
 
 
 
 

xx 

295030 (EPE 7) Low Suppression Pool Water 
Level / 5 

X     
 
 EK1.03: Knowledge of the operational 

implications and/or cause and effect 
relationships of the following as they apply 
to Low Suppression Pool Water Level: Heat 
capacity 

4.0 
 

xx 
 

 

295031 (EPE 8) Reactor Low Water Level / 2  X   
 

 
 

EK2.06: Knowledge of the relationship 
between Reactor Low Water Level and the 
following systems or components: High-
pressure coolant injection (HPCI) 

4.1 
 

xx 
 

295037 (EPE 14) Scram Condition Present 
and Reactor Power Above APRM Downscale 
or Unknown / 1 

  X   
 

 
 
 
 

 
 

X 

EK3.02: Knowledge of the reasons for the 
following responses or actions as they apply 
to SCRAM Condition Present and Reactor 
Power Above APRM Downscale or 
Unknown: Boron injection 

G2.1.32: Ability to explain and apply system 
precautions, limitations, notes or cautions 
(Scram Condition Present and Reactor 
Power Above APRM Downscale or 
Unknown) 

4.2 
 
 
 
 
 

4.0 

xx 
 
 
 
 
 

xx 



295038 (EPE 15) High Offsite Radioactivity 
Release Rate / 9 

   X   EA1.08: Ability to operate and/or monitor the 
following as they apply to High Offsite 
Radioactivity Release Rate: MSIV leakage 
control 

3.1 xx 

600000 (APE 24) Plant Fire On Site / 8     X 
 

 
 
 
X 

 AA2.10: Ability to determine and/or interpret 
the following as they apply to Plant Fire on 
Site: Time limit of long-term-breathing air 
system for control room 

AA2.18: Assessment of control room 
habitability (SRO Only) 

3.4 
 
 
 

3.6 

xx 
 
 
 

xx 

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

     
 

X G2.1.20: Ability to interpret and execute 
procedure steps (Generator Voltage and 
Electric Grid Disturbances) 

4.6 
 

xx 
 

K/A Category Totals: 3 3 3 3 4/4 4/3 Group Point Total: 20/7 

  



Form 4.1-BWR BWR Examination Outline Page 3 
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 
Vacuum / 3 

         

295007 (APE 7) High Reactor Pressure / 3    X   AA1.06: Ability to operate and/or monitor 
the following as they apply to High Reactor 
Pressure: Shutdown cooling system (RHR 
shutdown cooling mode) 

3.6 xx 

295008 (APE 8) High Reactor Water Level / 2     X  AA2.01: Ability to determine and/or 
interpret the following as they apply to High 
Reactor Water Level: Reactor water level 

4.4 xx 

295009 (APE 9) Low Reactor Water Level / 2      X G2.4.18: Knowledge of the specific bases 
for emergency and abnormal operating 
procedures (Low Reactor Water Level) 

4.0 xx 

295010 (APE 10) High Drywell Pressure / 5          

295011 (APE 11) High Containment 
Temperature (Mark III Containment only) / 5 

         

295012 (APE 12) High Drywell Temperature / 
5 

         

295013 (APE 13) High Suppression Pool 
Temperature. / 5 

    X  AA2.01: Ability to determine and/or 
interpret the following as they apply to High 
Suppression Pool Water Temperature: 
Suppression pool temperature 

4.3 xx 

295014 (APE 14) Inadvertent Reactivity 
Addition / 1 

      
 

  

295015 (APE 15**) Incomplete Scram / 1          

295017 (APE 17) Abnormal Offsite Release 
Rate / 9 

     X G2.1.30: Ability to locate and operate 
components, including local controls 
(Abnormal Offsite Release Rate) 

4.4 xx 

295020 (APE 20) Inadvertent Containment 
Isolation / 5 & 7 

X      AK1.05: Knowledge of the operational 
implications and/or cause and effect 
relationships of the following as they apply 
to Inadvertent Containment Isolation: Loss 
of drywell/containment cooling 

3.5 xx 

295022 (APE 22) Loss of Control Rod Drive 
Pumps / 1 

         

295029 (EPE 6) High Suppression Pool Water 
Level / 5 

 X     EK2.07: Knowledge of the relationship 
between High Suppression Pool Water 
Level and the following systems or 
components: Drywell/containment water 
level 

3.6 xx 

295032 (EPE 9) High Secondary Containment 
Area Temperature / 5 

         



295033 (EPE 10) High Secondary 
Containment Area Radiation Levels / 9 

  X    EK3.06: Knowledge of the reasons for the 
following responses or actions as they 
apply to High Secondary Containment 
Area Radiation Levels: Operating 
ventilation systems 

3.6 xx 

295034 (EPE 11) Secondary Containment 
Ventilation High Radiation / 9 

         

295035 (EPE 12) Secondary Containment 
High Differential Pressure / 5 

    X  EA2.01: Ability to determine and/or 
interpret the following as they apply to 
Secondary Containment High Differential 
Pressure: Secondary containment 
pressure 

3.9 xx 

295036 (EPE 13) Secondary Containment 
High Sump/Area Water Level / 5 

         

500000 (EPE 16) High Containment Hydrogen 
Concentration / 5 

         

K/A Category Point Totals: 1 1 1 1 1/2 1/1 Group Point Total: 6/3 

  



Form 4.1-BWR BWR Examination Outline Page 4 
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) 
RHR/LPCI:  Injection Mode X           K1.16: Knowledge of the physical 

connections and/or cause and effect 
relationships between the RHR/LPCI: 
Injection Mode and the following systems: 
Component cooling water systems 

2.7 xx 

205000 (SF4 SCS) Shutdown 
Cooling  X 

 
 

X 

         K2.01: Knowledge of electrical power 
supplies to the following: Pump motors 

K2.02: Knowledge of electrical power 
supplies to the following: Motor-operated 
valves 

3.6 
 
 

3.3 

xx 
 
 

xx 

206000 (SF2, SF4 HPCIS) 
High-Pressure Coolant Injection   X         K3.04: Knowledge of the effect that a loss or 

malfunction of the High-Pressure Coolant 
Injection System will have on the following 
systems or system parameters: Reactor 
power 

3.6 xx 

207000 (SF4 IC) Isolation 
(Emergency) Condenser               

209001 (SF2, SF4 LPCS) 
Low-Pressure Core Spray    X        K4.05: Knowledge of Low-Pressure Core 

Spray System design features and/or 
interlocks that provide for the following: 
Pump minimum flow 

3.4 xx 

209002 (SF2, SF4 HPCS) 
High-Pressure Core Spray               

211000 (SF1 SLCS) Standby Liquid 
Control     X  

 

 

 

X 

     K5.01: Knowledge of the operational 
implications or cause and effect relationships 
of the following concepts as they apply to the 
Standby Liquid Control System: Effects of 
the moderator temperature coefficient of 
reactivity on boron 

K6.06: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Standby Liquid Control System: 
Redundant reactivity control system 

3.0 
 
 
 
 
 
 

3.6 

xx 
 
 
 
 
 
 

xx 

212000 (SF7 RPS) Reactor 
Protection      X     

 
 
 
 
 
 
 

X 

K6.10: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Reactor Protection System: 
Reactor/turbine pressure regulating system 

G2.1.20: Ability to interpret and execute 
procedure steps (Reactor Protection 
System) 

3.5 
 
 
 
 
 

4.6 

xx 
 
 
 
 
 

xx 

215003 (SF7 IRM) 
Intermediate-Range Monitor       X     A1.08: Ability to predict and/or monitor 

changes in parameters associated with 
operation of the Intermediate Range Monitor 
System, including: IRM back panel switches 

3.1 xx 



215004 (SF7 SRMS) Source-Range 
Monitor 

       X    A2.02: Ability to (a) predict the impacts of the 
following on the Source Range Monitor 
System and (b) based on those predictions, 
use procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: SRMS inoperable 
condition 

3.4 xx 

215005 (SF7 PRMS) Average 
Power Range Monitor/Local Power 
Range Monitor 

        X   A3.03: Ability to monitor automatic operation 
of the Average Power Range Monitor/Local 
Power Range Monitor System, including: 
Meters and recorders 

3.6 xx 

217000 (SF2, SF4 RCIC) Reactor 
Core Isolation Cooling        

 
 
 
 
 

X 

 X  A4.12: Ability to manually operate and/or 
monitor in the control room: Turbine speed 
control 

A2.14: Ability to (a) predict the impacts of the 
following on the Reactor Core Isolation 
Cooling System and (b) based on those 
predictions, use procedures to correct, 
control, or mitigate the consequences of 
those abnormal operations: Rupture disc 
failure: exhaust-diaphragm 

3.9 
 
 
 

3.6 

xx 
 
 
 

xx 

218000 (SF3 ADS) Automatic 
Depressurization           X G2.1.23: Ability to perform general or normal 

operating procedures during any plant 
condition (Automatic Depressurization 
System) 

4.3 xx 

223002 (SF5 PCIS) Primary 
Containment Isolation/Nuclear 
Steam Supply Shutoff 

X          
 
 
 
 
 
 
 
 

X 

K1.04: Knowledge of the physical 
connections and/or cause and effect 
relationships between the Primary 
Containment Isolation System/Nuclear 
Steam Supply Shutoff and the following 
systems: HPCI 

G2.4.31: Knowledge of annunciator alarms, 
indications, or response procedures (Primary 
Containment Isolation/Nuclear Steam Supply 
Shutoff) 

4.2 
 
 
 
 
 

4.1 

xx 
 
 
 
 
 

xx 

239002 (SF3 SRV) Safety Relief 
Valves  X          K2.01: Knowledge of electrical power 

supplies to the following: SRV solenoids 
3.7 xx 

259002 (SF2 RWLCS) Reactor 
Water Level Control   X     

 
 
 
 
 
 
 

X 

   K3.04: Knowledge of the effect that a loss or 
malfunction of the Reactor Water Level 
Control System will have on the following 
systems or system parameters: 
Recirculation system 

A2.02: Ability to (a) predict the impacts of the 
following on the Reactor Water Level Control 
System and (b) based on those predictions, 
use procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: Loss of any number of 
reactor feedwater flow inputs 

3.3 
 
 
 
 
 

3.8 

xx 
 
 
 
 
 

xx 

261000 (SF9 SGTS) Standby Gas 
Treatment    X        K4.02: Knowledge of Standby Gas 

Treatment System design features and/or 
interlocks that provide for the following: 
Charcoal bed decay heat removal 

3.0 xx 



262001 (SF6 AC) AC Electrical 
Distribution 

    X       K5.02: Knowledge of the operational 
implications or cause and effect relationships 
of the following concepts as they apply to the 
AC Electrical Distribution: Breaker control 
power 

3.5 xx 

262002 (SF6 UPS) Uninterruptable 
Power Supply (AC/DC)      X     

 
 
 
 
 
 
 

X 

K6.02: Knowledge of the effect of the 
following plant conditions, system 
malfunctions, or component malfunctions on 
the Uninterruptible Power Supply (AC/DC): 
DC electrical distribution 

291008, K1.06: Interpreting one-line diagram 
of control circuitry (Uninterruptible Power 
Supply (AC/DC)) 

3.4 
 
 
 
 
 

3.6 

xx 
 
 
 
 
 

xx 

263000 (SF6 DC) DC Electrical 
Distribution 

      X     A1.02: Ability to predict and/or monitor 
changes in parameters associated with 
operation of the DC Electrical Distribution, 
including: Lights and alarms 

3.3 xx 

264000 (SF6 EGE) Emergency 
Generators (Diesel/Jet) EDG 

       X 
 
 
 
 
 
 
 

X 

   A2.08: Ability to (a) predict the impacts of the 
following on the Emergency Generators and 
(b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal 
operations: Initiation of emergency generator 
room fire protection system 

A2.10: Ability to (a) predict the impacts of the 
following on the Emergency Generators and 
(b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal 
operations: LOCA 

3.1 
 
 
 
 
 
 
 

4.4 

xx 
 
 
 
 
 
 
 

xx 

300000 (SF8 IA) Instrument Air         X   A3.04: Ability to monitor automatic operation 
of the Instrument Air System, including: 
Automatic isolation 

3.4 xx 

400000 (SF8 CCS) Component 
Cooling Water 

         X 
 
 
 
 
 

X 

A4.01: Ability to manually operate and/or 
monitor in the control room: CCW indications 
and control 

G2.2.42: Ability to recognize system 
parameters that are entry-level conditions for 
technical specifications (Component Cooling 
Water System) 

3.8 
 
 
 

4.6 

xx 
 
 
 

xx 

510000 (SF4 SWS*) Service Water 
(Normal and Emergency)           X G2.1.2: Knowledge of operator 

responsibilities during any mode of plant 
operation (Service Water (Normal and 
Emergency)) 

4.1 xx 

K/A Category Point Totals: 2 3 2 2 2 3 2 3/2 2 2 3/3 Group Point Total: 26/5 
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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               

201003 (SF1 CRDM) Control Rod and Drive 
Mechanism               

201004 (SF7 RSCS) Rod Sequence Control               

201005 (SF1, SF7 RCIS) Rod Control and 
Information               

201006 (SF7 RWMS) Rod Worth Minimizer          X  A4.02: Ability to manually operate 
and/or monitor in the control room: 
Pushbutton indicating switches 

3.2 xx 

202001 (SF1, SF4 RS) Recirculation     X       K5.06: Knowledge of the 
operational implications or cause 
and effect relationships of the 
following concepts as they apply to 
the Recirculation System: ATWS 
RPT 

3.8 xx 

202002 (SF1 RSCTL) Recirculation Flow Control               

204000 (SF2 RWCU) Reactor Water Cleanup        X    A2.05: Ability to (a) predict the 
impacts of the following on the 
Reactor Water Cleanup System 
and (b) based on those predictions, 
use procedures to correct, control, 
or mitigate the consequences of 
those abnormal operations: 
Abnormal valve position 

3.0 xx 

214000 (SF7 RPIS) Rod Position Information      X      K6.01: Knowledge of the effect of 
the following plant conditions, 
system malfunctions, or component 
malfunctions on the Rod Position 
Information System: RPIS power 
supply 

3.2 xx 

215001 (SF7 TIP) Traversing In-Core Probe       X     A1.01: Ability to predict and/or 
monitor changes in parameters 
associated with operation of the 
Traversing In-Core Probe, 
including: Area radiation levels 

3.1 xx 

215002 (SF7 RBMS) Rod Block Monitor               

216000 (SF7 NBI) Nuclear Boiler Instrumentation               

219000 (SF5 RHR SPC) RHR/LPCI: 
Torus/Suppression Pool Cooling Mode               

223001 (SF5 PCS) Primary Containment and 
Auxiliaries         X   A3.04: Ability to monitor automatic 

operation of the Primary 
Containment System and 
Auxiliaries, including: 
Containment/drywell response 
during LOCA 

4.2 xx 

226001 (SF5 RHR CSS) RHR/LPCI: Containment 
Spray Mode               



230000 (SF5 RHR SPS) RHR/LPCI: 
Torus/Suppression Pool Spray Mode X           K1.01: Knowledge of the physical 

connections and/or cause and 
effect relationships between the 
RHR/LPCI: Torus/Suppression Pool 
Spray Mode and the following 
systems: Primary containment 

3.9 xx 

233000 (SF9 FPCCU) Fuel Pool Cooling/Cleanup        X    A2.09: Ability to (a) predict the 
impacts of the following on the Fuel 
Pool Cooling and Cleanup and (b) 
based on those predictions, use 
procedures to correct, control, or 
mitigate the consequences of those 
abnormal operations: AC electrical 
power failures 

3.4 xx 

234000 (SF8 FH) Fuel-Handling Equipment               

239001 (SF3, SF4 MRSS) Main and Reheat Steam               

239003 (SF9 MSVLCS) Main Steam Isolation Valve 
Leakage Control               

241000 (SF3 RTPRS) Reactor/Turbine Pressure 
Regulating           X G2.4.30: Knowledge of events 

related to system operation/status 
that must be reported to internal 
organizations or external agencies, 
such as the State, the NRC, or the 
transmission system operator 
(Reactor/Turbine Pressure 
Regulating) 

4.1 xx 

245000 (SF4 MTGEN) Main Turbine 
Generator/Auxiliary               

256000 (SF2 CDS) Condensate               

259001 (SF2 FWS) Feedwater    X        K4.12: Knowledge of Feedwater 
System design features and/or 
interlocks that provide for the 
following: RFP start permissives 

3.1 xx 

268000 (SF9 RW) Radwaste           X 291007, K1.07: Principles of 
demineralizer operation (Radwaste) 

2.5 xx 

271000 (SF9 OG) Offgas               

272000 (SF7, SF9 RMS) Radiation Monitoring               

286000 (SF8 FPS) Fire Protection   X         K3.09: Knowledge of the effect that 
a loss or malfunction of the Fire 
Protection System will have on the 
following systems or system 
parameters: AC electrical 
distribution systems 

2.8 xx 

288000 (SF9 PVS) Plant Ventilation        X    A2.05: 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 operations: Extreme 
outside weather conditions 

2.9 xx 

290001 (SF5 SC) Secondary Containment               



290003 (SF9 CRV) Control Room Ventilation  X          K2.04: Knowledge of electrical power 
supplies to the following: Control room 
HVAC logic 

3.1 xx 

290002 (SF4 RVI) Reactor Vessel Internals               

510001 (SF8 CWS*) Circulating Water               

K/A Category Point Totals: 1 1 1 1 1 1 1 1/2 1 1 1/1 Group Point Total:  11/3 

 

  



Form 4.1-BWR BWR Examination Outline Page 6 
Generic Knowledge and Abilities—Tier 3 (RO/SRO) 

Category K/A # Topic RO SRO-only 
IR # IR # 

1. Conduct of 
Operations 

2.1.1 Knowledge of conduct of operations requirements 3.8 xx - - 

2.1.29 Knowledge of how to conduct system lineups, such as valves, 
breakers, or switches 

4.1 xx - - 

2.1.36 Knowledge of procedures and limitations involved in core 
alterations 

- - 4.1 xx 

Subtotal  2  1 

2. Equipment 
Control 

2.2.22 Knowledge of limiting conditions for operation and safety limits 4.0 xx - - 

2.2.35 Ability to determine technical specification mode of operation 3.6 xx - - 

2.2.4 (Multi-unit license) Ability to explain the variations in control 
room layouts, systems, instrumentation, or procedural actions 
between units at a facility 

- - 3.6 xx 

2.2.19 Knowledge of maintenance work order requirements - - 3.4 xx 

Subtotal  2  2 

3. Radiation 
Control 

2.3.12 Knowledge of radiological safety principles and procedures 
pertaining to licensed operator duties, such as response to 
radiation monitor alarms, containment entry requirements, fuel 
handling responsibilities, access to locked high-radiation areas, 
or alignment of filters 

3.2 xx - - 

2.3.6 Ability to approve liquid or gaseous release permits - - 3.8 xx 

2.3.14 Knowledge of radiation or contamination hazards that may arise 
during normal, abnormal, or emergency conditions or activities, 
such as analysis and interpretation of radiation and activity 
readings as they pertain to administrative, normal, abnormal, 
and emergency procedures, or analysis and interpretation of 
coolant activity, including comparison to emergency plan or 
regulatory limits (SRO Only) 

- - 3.8 xx 

Subtotal  1  2 

4. Emergency 
Procedures/Plan 

2.4.32 Knowledge of operator response to loss of annunciators 3.6 xx - - 

2.4.28 Knowledge of procedures relating to a security event (ensure 
that the test item includes no safeguards information) 

- - 4.1 xx 

2.4.38 Ability to take actions required by the facility emergency plan 
implementing procedures, including supporting or acting as 
emergency coordinator 

- - 4.4 xx 

Subtotal  1  2 
Tier 3 Point Total   6  7 

 
  



Form 4.1-BWR BWR Examination Outline Page 7 
Theory—Tier 4 (RO) 

Category K/A # Topic RO 
IR # 

1. Reactor Theory 

292001 

K1.02 

Define prompt and delayed neutrons 3.1 xx 

292005 

K1.12 

Describe effects of deep and shallow control rods on axial and radial flux 
distribution 

2.9 xx 

292007 

K1.03 

Given a curve of K-effective versus core age, state the reasons for maximum, 
minimum, and inflection points. 

2.7 xx 

Subtotal  3 

2. Thermodynamics 

293003 

K1.22 

Explain the usefulness of steam tables to the control room operator 3.2 xx 

293005 

K1.06 

Describe how changes in system parameters affect thermodynamic efficiency 2.6 xx 

293007 

K1.03 

Heat Transfer, Explain the manner in which fluid films affects heat transfer 2.8 xx 

Subtotal  3 
Tier 4 Point Total   6 
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Facility Browns Ferry NPP 
 

 Date of Examination:   5/16/22      

 Examination Level: RO ☒   SRO ☐                    Operating Test Number:  22-04 

Administrative Topic 
(Step 1)  

Activity and Associated K/A  
               (Step 2) 

Type Code* 
(Step 3) 

Conduct of Operations 

JPM 556 Drywell Leakage Calculation 

R, M K/A 2.1.7 

(RO 4.4) 

Ability to evaluate plant performance 
and make operational judgments 
based on operating characteristics, 
Reactor behavior, and instrument 
interpretation. 

Conduct of Operations 

JPM 661 
Determine Adequate Performance of 
License Reactivation  

R, D 
K/A 2.1.4 

(RO 3.3) 

Knowledge of individual licensed 
operator responsibilities related to shift 
staffing, such as medical requirements, 
“no-solo” operation, maintenance of 
active license status, 10 CFR Part 55 

Equipment Control 

JPM 680 
Perform 2-SR-3.4.2.1, Jet Pump 
Mismatch and Operability 

R, M 
K/A 2.2.12 

(RO 3.7) 
Knowledge of surveillance procedures 

Radiation Control 

JPM 682 
Review a Radiological Work Permit 
(RWP) 

R, P 
K/A 2.3.12 

(RO 3.2) 

Knowledge of radiological safety 
principles and procedures pertaining to 
licensed operator duties, such as 
response to radiation monitor alarms, 
containment entry requirements, fuel 
handling responsibilities, access to 
locked high-radiation areas, or 
alignment of filters. 

Emergency Plan N/A N/A 
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Instructions for completing Form 3.2-1, “Administrative Topics Outline” 

1. For each license level, determine the number of administrative job performance measures 
(JPMs) and topic areas as follows: 

Topic 

Number of JPMs 

RO* 
SRO and 

RO Retakes 

Conduct of 
Operations 

1 (or 2) 2 

Equipment 
Control 

1 (or 0) 1 

Radiation 
Control 

1 (or 0) 1 

Emergency 
Plan 

1 (or 0) 1 

Total 4 5 
 

 
 
* Reactor operator (RO) applicants do not need 
to be evaluated on every topic (i.e., “Equipment 
Control,” “Radiation Control,” or “Emergency 
Plan” can be omitted by doubling up on 
“Conduct of Operations”), unless the applicant 
is taking only the administrative topics portion of 
the operating test (with a waiver or excusal of 
the other portions). 

 

2. Enter the associated knowledge and abilities (K/A) statement and summarize the 
administrative activities for each JPM. 

3. For each JPM, specify the type codes for location and source as follows: 

Location:  

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

Source and Source Criteria: 

(P)revious two NRC exams (no more than one JPM that is randomly selected from 

last two NRC exams)  

(D)irect from bank (no more than three for ROs, no more than four for SROs and RO 

retakes) 

(N)ew or Significantly (M)odified from bank (no fewer than one) 
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Reactor Operator 
 
1. Conduct of Ops – Drywell Leakage Calculation 
 

Using 2-SR-2, Instrument Checks and Observations, and given Floor and Equipment 
Drain readings calculates leak rates and determines if leak rates are acceptable in 
accordance with Technical Specifications. 
 
K/A 2.1.7: Ability to evaluate plant performance and make operational judgments based 
on operating characteristics, Reactor behavior, and instrument interpretation. (RO 4.4) 

 
2. Conduct of Ops – Determine Adequate Performance of License Reactivation 

 
Using OPDP-10, License Status Maintenance, Reactivation and Proficiency for  
Non-Licensed Positions and a provided table determines which Unit Operator has 
performed the necessary steps to reactivate their license. 
 
K/A 2.1.4: Knowledge of individual licensed operator responsibilities related to shift 
staffing, such as medical requirements, “no-solo” operation, maintenance of active 
license status, 10 CFR Part 55. (RO 3.3) 
 

3. Equipment Control – Perform 2-SR-3.4.2.1, Jet Pump Mismatch and Operability 
 
Given plant conditions, determine if Jet Pump flow mismatch meets Technical 
Specification requirements in accordance with 2-SR-3.4.2.1, Jet Pump Mismatch and 
Operability. 
 
K/A 2.2.12 Knowledge of surveillance procedures. (RO 3.7) 
 

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.   
 
K/A 2.3.12: Knowledge of radiological safety principles and procedures pertaining to 
licensed operator duties, such as response to radiation monitor alarms, containment 
entry requirements, fuel handling responsibilities, access to locked high-radiation areas, 
or alignment of filters. (RO 3.2) 
 

5. Emergency Plan – N/A 
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Facility Browns Ferry NPP 
 

 Date of Examination: 5/16/22    

 Examination Level: RO ☐   SRO  ☒                Operating Test Number:  22-04 

Administrative Topic 
(Step 1)  

Activity and Associated K/A  
               (Step 2) 

Type Code* 
(Step 3) 

Conduct of Operations 

JPM 556 Drywell Leakage Calculation 

R, M K/A 2.1.7 

(SRO 4.7) 

Ability to evaluate plant performance 
and make operational judgments 
based on operating characteristics, 
Reactor behavior, and instrument 
interpretation. 

Conduct of Operations 

JPM 753 
Determine Protected Equipment 
Requirements 

R, N 
K/A 2.1.39 

(SRO 4.3) 

Knowledge of conservative  
decision-making practices 

Equipment Control 

JPM 746 Review Power Availability Surveillance 

R, M K/A 2.2.37 

(SRO 4.6) 

Ability to determine operability or 
availability of safety-related equipment 

Radiation Control 

JPM 749 

Determine ACTIONS required to allow 
releases in accordance with  
0-ODCM-001, OFFSITE DOSE 
CALCULATION MANUAL R, P 

K/A 2.3.11 

(SRO 4.3) 
Ability to control radiation releases 

Emergency Plan 

JPM 752 Emergency Action Level Classification 

R, N K/A 2.4.41  

(SRO 4.6) 

Knowledge of the Emergency Action 
Level thresholds and Classifications 
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Instructions for completing Form 3.2-1, “Administrative Topics Outline” 

1. For each license level, determine the number of administrative job performance measures 
(JPMs) and topic areas as follows: 

Topic 

Number of JPMs 

RO* 
SRO and 

RO Retakes 

Conduct of 
Operations 

1 (or 2) 2 

Equipment 
Control 

1 (or 0) 1 

Radiation 
Control 

1 (or 0) 1 

Emergency 
Plan 

1 (or 0) 1 

Total 4 5 
 

 
 
* Reactor operator (RO) applicants do not need 
to be evaluated on every topic (i.e., “Equipment 
Control,” “Radiation Control,” or “Emergency 
Plan” can be omitted by doubling up on 
“Conduct of Operations”), unless the applicant 
is taking only the administrative topics portion of 
the operating test (with a waiver or excusal of 
the other portions). 

 

2. Enter the associated knowledge and abilities (K/A) statement and summarize the 
administrative activities for each JPM. 

3. For each JPM, specify the type codes for location and source as follows: 

Location:  

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

Source and Source Criteria: 

(P)revious two NRC exams (no more than one JPM that is randomly selected from 

last two NRC exams)  

(D)irect from bank (no more than three for ROs, no more than four for SROs and RO 

retakes) 

(N)ew or Significantly (M)odified from bank (no fewer than one) 
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Senior Reactor Operator 
 
1. Conduct of Ops – Drywell Leakage Calculation 
 

Using 2-SR-2, Instrument Checks and Observations, and given Floor and Equipment 
Drain readings calculates leak rates and determines if leak rates are acceptable and if 
any Technical Specification action(s) must be taken.   
 
K/A 2.1.7: Ability to evaluate plant performance and make operational judgments based 
on operating characteristics, Reactor behavior, and instrument interpretation. (SRO 4.7) 

 
2. Conduct of Ops – Determine Protected Equipment Requirements 

 
Given an abnormal plant equipment configuration, uses ODM-4.18, Protected Equipment 
and NPG-SPP-07.3.4, Protected Equipment to determine the proper administrative 
barrier(s) to guard against inadvertently rendering equipment important to plant safety 
inoperable. 
 
K/A 2.1.39: Knowledge of conservative decision-making practices. (SRO 4.3) 
 

3. Equipment Control – Review Power Availability Surveillance 
 
Given a completed Surveillance Requirement, 3-SR-3.8.7.1 Monthly Check of Power 
Availability to Required AC and DC Power Distribution Subsystems, determines that an 
Acceptance Criteria (AC) step was not met and required Technical Specification actions. 
 

K/A 2.2.37 Ability to determine operability or availability of safety-related equipment 
(SRO 4.6) 

 
4. Radiation Control – Determine ACTIONS required to allow releases in accordance with 

0-ODCM-001, OFFSITE DOSE CALCULATION MANUAL  
 
Given that an exhaust radiation monitor is taken out of service for maintenance, 
determine the governing procedure and determine what ACTIONS must be taken to 
allow continued releases via the affected pathway.   
 
K/A 2.3.11: Ability to control radiation releases (SRO 4.3) 
 

5. Emergency Plan – Emergency Action Level Classification (3.1-G) 
 

Given plant conditions uses EPIP-1, Emergency Classification Procedure classifies an 
event and fills out the required notification form. 
 
K/A 2.4.41: Knowledge of the emergency action level thresholds and classifications. 
(SRO 4.6) 
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Facility: Browns Ferry NPP  Date of Examination:  5/16/22 

 
Exam Level:   RO  SRO-I  SRO-U Operating Test No.:      22-04 

 

Control Room Systems 

System / JPM Title Type Code 
Safety 

Function 

a. JPM 708A 
Inject Boron during an ATWS per EOI-Appendix-3A,  
SLC Injection 

A, D, EN, S 1 

b. JPM 751A 
Align RCIC Suction to the Suppression Pool per  
EOI-Appendix-5C, Injection System Lineup RCIC 

A, L, N, S 2 

c. JPM 627A 
Place HPCI in Reactor Pressure Control per  
EOI-Appendix-11C, Alternate RPV Pressure Control 
Systems HPCI Test Mode 

A, D, EN, L, S 4 

d. JPM 750 Vent the Drywell per OI-64, Primary Containment System EN, N, S 5 

e. JPM 725 
Transfer ‘C’ 4KV Unit Board from the Start Bus to The 
USST Per 0-OI-57A, Switchyard And 4160V AC Electrical 
System 

D, P, S 6 

f.  JPM 290A 
Perform SR-3.3.1.1.8(11), Reactor Protection System 
Manual SCRAM Functional Test 

A, D, EN, P, S 7 

g. JPM 39 
Align Containment Atmosphere Dilution to Drywell Control 
Air per EOI-Appendix-8G, Crosstie CAD to Drywell Control 
Air 

D, L, S 8 

h. JPM 55A 
Emergency Vent Primary Containment per  
EOI Appendix-13, Emergency Venting Primary 
Containment 

A, D, EN, L, S 9 

In-Plant Systems 

i.  JPM 754 
Align Components per AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B 

E, L, N, R 6 

j.  JPM 314 
Defeat ARI Logic Trips per EOI Appendix-2, Defeating ARI 
Logic Trips 

D, E, L 7 

k. JPM 755 
Bypass HPCI High Temperature Isolation per  
EOI Appendix-16L, Bypassing HPCI High Temperature 
Isolation 

E, L, N 2 
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1. Determine the number of control room system and in-plant system job performance measures (JPMs) 
to develop using the following table: 

 
 

License Level Control Room In-Plant Total 

Reactor Operator (RO) 8 3 11 

Senior Reactor Operator-Instant (SRO-I) 7 3 10 

Senior Reactor Operator-Upgrade (SRO-U) 2 or 3 3 or 2 5 

2. Select safety functions and systems for each JPM as follows: 
 
Refer to Section 1.9 of the applicable knowledge and abilities (K/A) catalog for the plant systems 
organized by safety function.  For pressurized-water reactor operating tests, the primary and 
secondary systems listed under Safety Function 4, “Heat Removal from Reactor Core,” in Section 1.9 
of the applicable K/A catalog, may be treated as separate safety functions (i.e., two systems, one 
primary and one secondary, may be selected from Safety Function 4).  From the safety function 
groupings identified in the K/A catalog, select the appropriate number of plant systems by safety 
functions to be evaluated based on the applicant’s license level (see the table in step 1).   

For RO/SRO-I applicants:  Each of the control room system JPMs and, separately, each of the in-
plant system JPMs must evaluate a different safety function, and the same system or evolution cannot 
be used to evaluate more than one safety function in each location.  One of the control room system 
JPMs must be an engineered safety feature.  

For SRO-U applicants:  Evaluate SRO-U applicants on five different safety functions.  One of the 
control room system JPMs must be an engineered safety feature, and the same system or evolution 
cannot be used to evaluate more than one safety function. 

3. Select a task for each JPM that supports, either directly or indirectly and in a meaningful way, the 
successful fulfillment of the associated safety function.  Select the task from the applicable K/A catalog 
(K/As for plant systems or emergency and abnormal plant evolutions) or the facility licensee’s site-
specific task list.  If this task has an associated K/A, the K/A should have an importance rating of at 
least 2.5 in the RO column.  K/As that have importance ratings of less than 2.5 may be used if justified 
based on plant priorities; inform the NRC chief examiner if selecting K/As with an importance rating 
less than 2.5.   
The selected tasks must be different from the events and evolutions conducted during the simulator 
operating test and tasks tested on the written examination.  A task that is similar to a simulator 
scenario event may be acceptable if the actions required to complete the task are significantly different 
from those required in response to the scenario event. 

 
Apply the following specific task selection criteria: 

• At least one of the tasks shall be related to a shutdown or low-power condition. 

• Four to six of the tasks for RO and SRO-I applicants shall require execution of alternative paths 
within the facility licensee’s operating procedures.  Two to three of the tasks for SRO-U applicants 
shall require execution of alternative paths within the facility licensee’s operating procedures.  At 
least one alternate path JPM must be new or modified from the bank. 

• At least one of the tasks conducted in the plant shall evaluate the applicant’s ability to implement 
actions required during an emergency or abnormal condition. 

• At least one of the tasks conducted in the plant shall require the applicant to enter the 
radiologically controlled area.  This provides an excellent opportunity for the applicant to discuss or 
demonstrate radiation control administrative subjects. 

If it is not possible to develop or locate a suitable task for a selected system, return to step 2 and select 
a different system.   
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4. For each JPM, specify the codes for type, source, and location: 
 

Code License Level Criteria 

 RO SRO-I 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 (for control room system) ≥ 1 ≥ 1 ≥ 1 

(L)ow power/shutdown ≥ 1 ≥ 1 ≥ 1 

(N)ew or (M)odified from bank (must apply to at least 
one alternate path JPM) 

≥ 2 ≥ 2 ≥ 1 

(P)revious two exams (randomly selected) ≤ 3 ≤ 3 ≤ 2 

(R)adiologically controlled area ≥ 1 ≥ 1 ≥ 1 

(S)imulator 
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Reactor Operator 
 
Job Performance Measures 
 
a. JPM 708A Title: Inject Boron during an ATWS per EOI Appendix-3A, SLC  

Injection 

 
Description:  The candidate will inject Standby Liquid Control (SLC) in 
accordance with EOI Appendix 3A. When an SLC Pump is started, 
Reactor Water Cleanup (RWCU) will fail to isolate and the RWCU 
Pumps will fail to trip. The candidate will manually isolate RWCU and 
verify the RWCU Pumps are tripped. 
 

K/A: 211000 Standby Liquid Control System A1.08; Ability to predict and/or 
monitor changes in parameters associated with operating the 
STANDBY LIQUID CONTROL SYSTEM controls including: RWCU 
system lineup (3.9) 

   
b. JPM 751A Title: Align RCIC Suction to the Suppression Pool per EOI  

EOI-Appendix-5C, Injection System Lineup RCIC 

 
Description:  The candidate will switch RCIC suction sources in 
accordance with EOI-Appendix-5C.  The RCIC Condensate Storage 
Tank (CST) Suction Valve (FCV-71-19) will not automatically close, 
requiring candidate action to close the valve. 

 
K/A 217000 RCIC Reactor Core Isolation Cooling A4.03; Ability to manually 

operate and/or monitor in the Control Room: System Valves (3.8) 
 
c.        JPM 627A Title: Place HPCI in Reactor Pressure Control per EOI-Appendix-11C, 

Alternate RPV Pressure Control Systems HPCI Test Mode 
 

Description:  The candidate will place HPCI in Pressure Control in 
accordance EOI-Appendix-11C.  When HPCI is in Reactor Pressure 
Control mode, a steam leak will develop and HPCI Steam Valves will 
fail to isolate.  The candidate will manually close the HPCI Steam 
Valves. 

 
 K/A 206000 HPCI High-Pressure Coolant Injection System (BWR 2, 3, 4) 

A2.10; Ability to (a) predict the impacts of the following on the  
High-Pressure Coolant Injection System and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations: System isolation (4.7) 
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d.      JPM 750 Title: Vent the Drywell per OI-64, Primary Containment Systems 
 
 Description: The candidate will vent the Drywell in accordance with 

OI-64, Primary Containment Systems in order to reduce Drywell 
Pressure. 

  
K/A 223001 PCS Primary Containment System and Auxiliaries A2.07; 

Ability to (a) predict the impacts of the following on the Primary 
Containment System and Auxiliaries and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations: High Drywell Pressure 
(4.4) 

 
e.        JPM 725 Title: Transfer ‘C’ 4KV Unit Board from the Start Bus to The USST In 

Accordance With 0-OI-57A, Switchyard And 4160V AC Electrical 
System 

 
Description:  The candidate will transfer ‘C’ 4KV Unit Board from the 
Start Bus to the USST in accordance with 0-OI-57A, Switchyard and 
4160V AC Electrical System. 
 

K/A 262001 A.C. Electrical Distribution A4.01:  Ability to manually operate 
and/or monitor in the Control Room: Breakers and disconnects (3.7) 

  
f.        JPM 290A Title: Perform SR-3.3.1.1.8(11), Reactor Protection System Manual  

SCRAM Functional Test 
     
Description:  The candidate will perform SR-3.3.1.1.8(11), Reactor 
Protection System Manual SCRAM Functional Test.  When Reactor 
Protection System (RPS) B is tested, two (2) Control Rods will 
SCRAM, requiring the candidate to insert a manual Reactor SCRAM. 

 
 K/A  212000 Reactor Protection System A1.04:  Ability to predict and/or 

monitor changes in parameters associated with operation of the 
Reactor Protection System, including: RPS Bus Status (3.7) 

   
g.       JPM 39 Title: Align CAD to Drywell Control Air per EOI Appendix-8G, Crosstie  
   CAD to Drywell Control Air 
 

Description: The candidate will cross tie CAD to Drywell Control Air in 
accordance with EOI Appendix 8G. 

 
K/A 295019 Partial or Complete Loss of Instrument Air AA1.01: Ability to 

operate and/or monitor the following as they apply to PARTIAL OR 
COMPLETE LOSS OF INSTRUMENT AIR: Backup air supply (3.4)  
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h.       JPM 55A Title: Emergency Vent Primary Containment per EOI-Appendix-13, 
Emergency Venting Primary Containment 

     
Description:  The candidate will emergency vent Primary Containment 
in accordance with EOI-Appendix-13.  The Suppression Chamber vent 
lineup will fail, and an alternate vent method must be used. 

 
K/A  288000 PVS 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 operations:  High 
Drywell Pressure (3.5) 

 
i.      JPM 754 Title: Align Components per AOI-100-2, Control Room Abandonment, 

Attachment 3, Part B 

 
 Description:  The candidate will perform field operations necessary to 

align breakers on switchboards as required during Control Room 
Abandonment in accordance with AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B. 

  
K/A 295016 Control Room Abandonment AA1.04; Ability to operate and/or 

monitor the following as they apply to Control Room Abandonment: AC 
Electrical Distribution. (3.6) 

 
j. JPM 314 Title: Perform EOI-Appendix-2, Defeating ARI Logic Trips 
 
 Description: The candidate will perform field operations necessary to 

defeat Alternate Rod Insertion (ARI) trips in accordance with  
EOI-Appendix-2, Defeating ARI Logic Trips. 
  

K/A 295037 SCRAM Condition Present and Reactor Power Above APRM 
Downscale or Unknown EA1.01; Ability to operate and/or monitor the 
following as they apply to SCRAM Condition Present and Reactor 
Power Above APRM Downscale or Unknown: Reactor protection 
system. (4.2) 
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k.       JPM 755 Title: Perform 1-EOI-APPENDIX-16L, Bypassing HPCI High 
Temperature Isolation 

 
Description:  The candidate will perform field operations necessary to 
bypass High-Pressure Coolant Injection (HPCI) high temperature 
isolation signals in accordance with EOI-Appendix-16L, Bypassing 
HPCI High Temperature Isolation. 
 

K/A  206000 HPCI High-Pressure Coolant Injection System A2.10; Ability to 
(a) predict the impacts of the following on the High-Pressure Coolant 
Injection System and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those abnormal 
operations: System isolation. 
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Facility: Browns Ferry NPP  Date of Examination:  5/16/22 

 
Exam Level:   RO  SRO-I  SRO-U Operating Test No.:      22-04 

 

Control Room Systems 

System / JPM Title Type Code* 
Safety 

Function 

a. JPM 708A 
Inject Boron during an ATWS per EOI-Appendix-3A,  
SLC Injection 

A, D, EN, S 1 

b. JPM 751A 
Align RCIC Suction to the Suppression Pool per  
EOI-Appendix-5C, Injection System Lineup RCIC 

A, L, N, S 2 

c. JPM 627A 
Place HPCI in Reactor Pressure Control per  
EOI-Appendix-11C, Alternate RPV Pressure Control 
Systems HPCI Test Mode 

A, D, EN, L, S 4 

d. JPM 750 Vent the Drywell per OI-64, Primary Containment System EN, N, S 5 

e. JPM 725 
Transfer ‘C’ 4KV Unit Board from the Start Bus to The 
USST Per 0-OI-57A, Switchyard And 4160V AC Electrical 
System 

D, P, S 6 

f.  JPM 290A 
Perform SR-3.3.1.1.8(11), Reactor Protection System 
Manual SCRAM Functional Test 

A, D, EN, P, S 7 

g. N/A    

h. JPM 55A 
Emergency Vent Primary Containment per  
EOI Appendix-13, Emergency Venting Primary 
Containment 

A, D, EN, L, S 9 

In-Plant Systems 

i.  JPM 754 
Align Components per AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B 

E, L, N, R 6 

j.  JPM 314 
Defeat ARI Logic Trips per EOI Appendix-2, Defeating  
ARI Logic Trips 

D, E, L 7 

k. JPM 755 
Bypass HPCI High Temperature Isolation per  
EOI Appendix-16L, Bypassing HPCI High Temperature 
Isolation 

E, L, N 2 
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1. Determine the number of control room system and in-plant system job performance measures (JPMs) 

to develop using the following table: 
 

 

License Level Control Room In-Plant Total 

Reactor Operator (RO) 8 3 11 

Senior Reactor Operator-Instant (SRO-I) 7 3 10 

Senior Reactor Operator-Upgrade (SRO-U) 2 or 3 3 or 2 5 

2. Select safety functions and systems for each JPM as follows: 
 
Refer to Section 1.9 of the applicable knowledge and abilities (K/A) catalog for the plant systems organized 
by safety function.  For pressurized-water reactor operating tests, the primary and secondary systems 
listed under Safety Function 4, “Heat Removal from Reactor Core,” in Section 1.9 of the applicable K/A 
catalog, may be treated as separate safety functions (i.e., two systems, one primary and one secondary, 
may be selected from Safety Function 4).  From the safety function groupings identified in the K/A catalog, 
select the appropriate number of plant systems by safety functions to be evaluated based on the 
applicant’s license level (see the table in step 1).   
For RO/SRO-I applicants:  Each of the control room system JPMs and, separately, each of the in-plant 
system JPMs must evaluate a different safety function, and the same system or evolution cannot be used 
to evaluate more than one safety function in each location.  One of the control room system JPMs must be 
an engineered safety feature.  
For SRO-U applicants:  Evaluate SRO-U applicants on five different safety functions.  One of the control 
room system JPMs must be an engineered safety feature, and the same system or evolution cannot be 
used to evaluate more than one safety function. 

3. Select a task for each JPM that supports, either directly or indirectly and in a meaningful way, the 
successful fulfillment of the associated safety function.  Select the task from the applicable K/A catalog 
(K/As for plant systems or emergency and abnormal plant evolutions) or the facility licensee’s site-
specific task list.  If this task has an associated K/A, the K/A should have an importance rating of at 
least 2.5 in the RO column.  K/As that have importance ratings of less than 2.5 may be used if justified 
based on plant priorities; inform the NRC chief examiner if selecting K/As with an importance rating 
less than 2.5.   

The selected tasks must be different from the events and evolutions conducted during the simulator 
operating test and tasks tested on the written examination.  A task that is similar to a simulator scenario 
event may be acceptable if the actions required to complete the task are significantly different from those 
required in response to the scenario event. 
 
Apply the following specific task selection criteria: 

• At least one of the tasks shall be related to a shutdown or low-power condition. 

• Four to six of the tasks for RO and SRO-I applicants shall require execution of alternative paths 
within the facility licensee’s operating procedures.  Two to three of the tasks for SRO-U applicants 
shall require execution of alternative paths within the facility licensee’s operating procedures.  At 
least one alternate path JPM must be new or modified from the bank. 

• At least one of the tasks conducted in the plant shall evaluate the applicant’s ability to implement 
actions required during an emergency or abnormal condition. 

• At least one of the tasks conducted in the plant shall require the applicant to enter the radiologically 
controlled area.  This provides an excellent opportunity for the applicant to discuss or demonstrate 
radiation control administrative subjects. 

If it is not possible to develop or locate a suitable task for a selected system, return to step 2 and select a 
different system.   
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4. For each JPM, specify the codes for type, source, and location: 
 

Code License Level Criteria 

 RO SRO-I 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 (for control room system) ≥ 1 ≥ 1 ≥ 1 

(L)ow power/shutdown ≥ 1 ≥ 1 ≥ 1 

(N)ew or (M)odified from bank (must apply to at least 
one alternate path JPM) 

≥ 2 ≥ 2 ≥ 1 

(P)revious two exams (randomly selected) ≤ 3 ≤ 3 ≤ 2 

(R)adiologically controlled area ≥ 1 ≥ 1 ≥ 1 

(S)imulator 
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Senior Reactor Operator (Instant) 
 
Job Performance Measures 
 
a. JPM 708A Title: Inject Boron during an ATWS per EOI Appendix-3A, SLC  

Injection 

 
Description:  The candidate will inject Standby Liquid Control (SLC) in 
accordance with EOI Appendix 3A. When an SLC Pump is started, 
Reactor Water Cleanup (RWCU) will fail to isolate and the RWCU 
Pumps will fail to trip. The candidate will manually isolate RWCU and 
verify the RWCU Pumps are tripped. 
 

K/A: 211000 Standby Liquid Control System A1.08; Ability to predict and/or 
monitor changes in parameters associated with operating the 
STANDBY LIQUID CONTROL SYSTEM controls including: RWCU 
system lineup (3.9) 

   
b. JPM 751 Title: Align RCIC Suction to the Suppression Pool per EOI  

EOI-Appendix-5C, Injection System Lineup RCIC 

 
Description:  The candidate will switch RCIC suction sources in 
accordance with EOI-Appendix-5C.  The RCIC Condensate Storage 
Tank (CST) Suction Valve (FCV-71-19) will not automatically close, 
requiring candidate action to close the valve. 

 
K/A 217000 RCIC Reactor Core Isolation Cooling A4.03; Ability to manually 

operate and/or monitor in the Control Room: System Valves (3.8) 
 
c.        JPM 627A Title: Place HPCI in Reactor Pressure Control per EOI-Appendix-11C, 

Alternate RPV Pressure Control Systems HPCI Test Mode 
 

Description:  The candidate will place HPCI in pressure Control in 
accordance EOI-Appendix-11C.  When HPCI is in Reactor Pressure 
Control mode, a steam leak will develop and HPCI Steam Valves will 
fail to isolate.  The candidate will manually close the HPCI Steam 
Valves. 

 
 K/A 206000 HPCI High-Pressure Coolant Injection System (BWR 2, 3, 4) 

A2.10; Ability to (a) predict the impacts of the following on the  
High-Pressure Coolant Injection System and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations: System isolation (4.0) 
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d.      JPM 750 Title: Vent the Drywell per OI-64, Primary Containment Systems 
 
 Description: The candidate will vent the Drywell in accordance with 

OI-64, Primary Containment Systems in order to reduce Drywell 
Pressure. 

  
K/A 223001 PCS Primary Containment System and Auxiliaries A2.07; 

Ability to (a) predict the impacts of the following on the Primary 
Containment System and Auxiliaries and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations: High Drywell Pressure 
(4.3) 

  
e.        JPM 725 Title: Transfer ‘C’ 4KV Unit Board from the Start Bus to The USST In 

Accordance With 0-OI-57A, Switchyard And 4160V AC Electrical 
System 

 
Description:  The candidate will transfer ‘C’ 4KV Unit Board from the 
Start Bus to the USST in accordance with 0-OI-57A, Switchyard and 
4160V AC Electrical System. 
 

K/A 262001 A.C. Electrical Distribution A4.01:  Ability to manually operate 
and/or monitor in the Control Room: Breakers and disconnects (3.7) 

 
f.        JPM 290A Title: Perform SR-3.3.1.1.8(11), Reactor Protection System Manual  

SCRAM Functional Test 
     
Description:  The candidate will perform SR-3.3.1.1.8(11), Reactor 
Protection System Manual SCRAM Functional Test.  When Reactor 
Protection System (RPS) B is tested, two (2) Control Rods will 
SCRAM, requiring the candidate to insert a manual Reactor SCRAM. 

 
 K/A  212000 Reactor Protection System A1.04:  Ability to predict and/or 

monitor changes in parameters associated with operation of the 
Reactor Protection System, including: RPS Bus Status (3.7) 

 
g.       N/A  
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h.       JPM 55A Title: Emergency Vent Primary Containment per EOI-Appendix-13, 
Emergency Venting Primary Containment 

     
Description:  The candidate will emergency vent Primary Containment 
in accordance with EOI-Appendix-13.  The Suppression Chamber vent 
lineup will fail, and an alternate vent method must be used. 

 
K/A  288000 PVS 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 operations: High Drywell 
Pressure (3.6) 

 
i.      JPM 754 Title: Align Components per AOI-100-2, Control Room Abandonment, 

Attachment 3, Part B 

 
 Description:  The candidate will perform field operations necessary to 

align breakers on switchboards as required during Control Room 
Abandonment in accordance with AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B. 

  
K/A 295016 Control Room Abandonment AA1.04; Ability to operate and/or 

monitor the following as they apply to Control Room Abandonment: AC 
Electrical Distribution. (3.6) 

 
j. JPM 314 Title: Perform EOI-Appendix-2, Defeating ARI Logic Trips 
 
 Description: The candidate will perform field operations necessary to 

defeat Alternate Rod Insertion (ARI) trips in accordance with  
EOI-Appendix-2, Defeating ARI Logic Trips. 
  

K/A 295037 SCRAM Condition Present and Reactor Power Above APRM 
Downscale or Unknown EA1.01; Ability to operate and/or monitor the 
following as they apply to SCRAM Condition Present and Reactor 
Power Above APRM Downscale or Unknown: Reactor protection 
system. (4.2) 
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k.       JPM 755 Title: Perform 1-EOI-APPENDIX-16L, Bypassing HPCI High 
Temperature Isolation 

 
Description:  The candidate will perform field operations necessary to 
bypass High-Pressure Coolant Injection (HPCI) high temperature 
isolation signals in accordance with EOI-Appendix-16L, Bypassing 
HPCI High Temperature Isolation. 
 

K/A  206000 HPCI High-Pressure Coolant Injection System A2.10; Ability to 
(a) predict the impacts of the following on the High-Pressure Coolant 
Injection System and (b) based on those predictions, use procedures 
to correct, control, or mitigate the consequences of those abnormal 
operations: System isolation. (4.0) 
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Facility: Browns Ferry NPP  Date of Examination:  5/16/22 

 
Exam Level:   RO  SRO-I  SRO-U Operating Test No.:      22-04 

 

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

System / JPM Title Type Code* 
Safety 

Function 

a. JPM 708A 
Inject Boron during an ATWS per EOI-Appendix-3A,  
SLC Injection 

A, D, EN, S 1 

b. JPM 751A 
Align RCIC Suction to the Suppression Pool per  
EOI-Appendix-5C, Injection System Lineup RCIC 

A, L, N, S 2 

c. JPM 627A 
Place HPCI in Reactor Pressure Control per  
EOI-Appendix-11C, Alternate RPV Pressure Control 
Systems HPCI Test Mode 

A, D, EN, L, S 4 

d. N/A    

e. N/A    

f.  N/A    

g. N/A    

h. N/A    

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

i.  JPM 754 
Align Components per AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B 

E, L, N, R 6 

j.  JPM 314 
Defeat ARI Logic Trips per EOI Appendix-2, Defeating ARI 
Logic Trips 

D, E, L 7 

k. N/A    
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1. Determine the number of control room system and in-plant system job performance measures (JPMs) 
to develop using the following table: 
 

 

License Level Control Room In-Plant Total 

Reactor Operator (RO) 8 3 11 

Senior Reactor Operator-Instant (SRO-I) 7 3 10 

Senior Reactor Operator-Upgrade (SRO-U) 2 or 3 3 or 2 5 

2. Select safety functions and systems for each JPM as follows: 
 
Refer to Section 1.9 of the applicable knowledge and abilities (K/A) catalog for the plant systems 
organized by safety function.  For pressurized-water reactor operating tests, the primary and secondary 
systems listed under Safety Function 4, “Heat Removal from Reactor Core,” in Section 1.9 of the 
applicable K/A catalog, may be treated as separate safety functions (i.e., two systems, one primary and 
one secondary, may be selected from Safety Function 4).  From the safety function groupings identified 
in the K/A catalog, select the appropriate number of plant systems by safety functions to be evaluated 
based on the applicant’s license level (see the table in step 1).   

For RO/SRO-I applicants:  Each of the control room system JPMs and, separately, each of the in-
plant system JPMs must evaluate a different safety function, and the same system or evolution cannot 
be used to evaluate more than one safety function in each location.  One of the control room system 
JPMs must be an engineered safety feature.  

For SRO-U applicants:  Evaluate SRO-U applicants on five different safety functions.  One of the 
control room system JPMs must be an engineered safety feature, and the same system or evolution 
cannot be used to evaluate more than one safety function. 

3. Select a task for each JPM that supports, either directly or indirectly and in a meaningful way, the 
successful fulfillment of the associated safety function.  Select the task from the applicable K/A catalog 
(K/As for plant systems or emergency and abnormal plant evolutions) or the facility licensee’s site-
specific task list.  If this task has an associated K/A, the K/A should have an importance rating of at 
least 2.5 in the RO column.  K/As that have importance ratings of less than 2.5 may be used if justified 
based on plant priorities; inform the NRC chief examiner if selecting K/As with an importance rating 
less than 2.5.   
The selected tasks must be different from the events and evolutions conducted during the simulator 
operating test and tasks tested on the written examination.  A task that is similar to a simulator scenario 
event may be acceptable if the actions required to complete the task are significantly different from 
those required in response to the scenario event. 

 
Apply the following specific task selection criteria: 

• At least one of the tasks shall be related to a shutdown or low-power condition. 

• Four to six of the tasks for RO and SRO-I applicants shall require execution of alternative paths 
within the facility licensee’s operating procedures.  Two to three of the tasks for SRO-U applicants 
shall require execution of alternative paths within the facility licensee’s operating procedures.  At 
least one alternate path JPM must be new or modified from the bank. 

• At least one of the tasks conducted in the plant shall evaluate the applicant’s ability to implement 
actions required during an emergency or abnormal condition. 

• At least one of the tasks conducted in the plant shall require the applicant to enter the radiologically 
controlled area.  This provides an excellent opportunity for the applicant to discuss or demonstrate 
radiation control administrative subjects. 

If it is not possible to develop or locate a suitable task for a selected system, return to step 2 and select 
a different system.   
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4. For each JPM, specify the codes for type, source, and location: 
 

Code License Level Criteria 

 RO SRO-I 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 (for control room system) ≥ 1 ≥ 1 ≥ 1 

(L)ow power/shutdown ≥ 1 ≥ 1 ≥ 1 

(N)ew or (M)odified from bank (must apply to at least 
one alternate path JPM) 

≥ 2 ≥ 2 ≥ 1 

(P)revious two exams (randomly selected) ≤ 3 ≤ 3 ≤ 2 

(R)adiologically controlled area ≥ 1 ≥ 1 ≥ 1 

(S)imulator 
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Senior Reactor Operator (Upgrade) 
 
Job Performance Measures 
 
a. JPM 708A Title: Inject Boron during an ATWS per EOI Appendix-3A, SLC  

Injection 

 
Description:  The candidate will inject Standby Liquid Control (SLC) in 
accordance with EOI Appendix 3A. When an SLC Pump is started, 
Reactor Water Cleanup (RWCU) will fail to isolate and the RWCU 
Pumps will fail to trip. The candidate will manually isolate RWCU and 
verify the RWCU Pumps are tripped. 
 

K/A: 211000 Standby Liquid Control System A1.08; Ability to predict and/or 
monitor changes in parameters associated with operating the 
STANDBY LIQUID CONTROL SYSTEM controls including: RWCU 
system lineup (3.9) 

   
b. JPM 751A Title: Align RCIC Suction to the Suppression Pool per EOI  

EOI-Appendix-5C, Injection System Lineup RCIC 

 
Description:  The candidate will switch RCIC suction sources in 
accordance with EOI-Appendix-5C. The RCIC Condensate Storage 
Tank (CST) Suction Valve (FCV-71-19) will not automatically close, 
requiring candidate action to close the valve. 

 
K/A 217000 RCIC Reactor Core Isolation Cooling A4.03: Ability to manually 

operate and/or monitor in the Control Room: System Valves (3.8) 
 
c.        JPM 627A Title: Place HPCI in Reactor Pressure Control per EOI-Appendix-11C, 

Alternate RPV Pressure Control Systems HPCI Test Mode 
 

Description:  The candidate will place HPCI in pressure Control in 
accordance EOI-Appendix-11C.  When HPCI is in Reactor Pressure 
Control mode, a steam leak will develop and HPCI Steam Valves will 
fail to isolate.  The candidate will manually close the HPCI Steam 
Valves. 

 
 K/A 206000 HPCI High-Pressure Coolant Injection System (BWR 2, 3, 4) 

A2.10: Ability to (a) predict the impacts of the following on the  
High-Pressure Coolant Injection System and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal operations: System isolation (4.0) 

 
d.      N/A 
 
e.      N/A 
   
f.       N/A 
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g.       N/A 
 
h.       N/A 
 
i.      JPM 754 Title: Align Components per AOI-100-2, Control Room Abandonment, 

Attachment 3, Part B 

 
 Description:  The candidate will perform field operations necessary to 

align breakers on switchboards as required during Control Room 
Abandonment in accordance with AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B. 

  
K/A 295016 Control Room Abandonment AA1.04; Ability to operate and/or 

monitor the following as they apply to Control Room Abandonment: AC 
Electrical Distribution. (3.6) 

 
j. JPM 314 Title: Perform EOI-Appendix-2, Defeating ARI Logic Trips 
 
 Description: The candidate will perform field operations necessary to 

defeat Alternate Rod Insertion (ARI) trips in accordance with  
EOI-Appendix-2, Defeating ARI Logic Trips. 
  

K/A 295037 SCRAM Condition Present and Reactor Power Above APRM 
Downscale or Unknown EA1.01; Ability to operate and/or monitor the 
following as they apply to SCRAM Condition Present and Reactor 
Power Above APRM Downscale or Unknown: Reactor protection 
system. (4.2) 

  
k.       N/A 
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Examination Outline Cross-reference: Level RO  SRO  

286000 (SF8 FPS) Fire Protection 

K2.02 (10CFR 55.41.7) 

Knowledge of the electrical power supplies to the following: 

• Fire Pumps 

Tier # 2  ------  

Group # 2  ------  

K/A # 286000K2.02  

Importance Rating 3.2  ------  

Proposed Question: # 1  

4 KV Shutdown Board ___________ is the NORMAL power supply to the ‘A’ Fire Pump.  
 
A. A 
 
B. B 
  
C. C 
  
D.   D 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with system drawing  
0-45E724-1, 4160V SHUTDOWN BOARD A, and 0-OI-26, High Pressure 
Fire Protection System, Attachment 3 (Electrical Lineup Checklist) Fire 
Pump ‘A’ is powered by 4KV Shutdown Board ‘A’.   

 B INCORRECT: Incorrect but plausible in that the Electrical Distribution 
System at Browns Ferry is complex and confusing.  There are four (4) 4KV 
Shutdown Boards listed as potential power supplies, and any board could 
power ‘A’ Fire Pump.  There are numerous instances of cross-connected 
power supplies at Browns Ferry which adds to the complexity of the 
question. 

 C INCORRECT: Incorrect but plausible (See B).   

 D INCORRECT: Incorrect but plausible (See B).   

RO Level Justification:  Tests the candidate’s knowledge of the electrical power supply to High Pressure 
Fire Pumps.  This question is rated as Memory due to the fact that it requires the strict recall of facts. 

Technical Reference(s): 2-OI-26, ATT 3, Rev. 95 (Attach if not previously provided) 

 0-45E724-1, Rev. 44  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.049 Obj. 9d_   (As available) 

_________________ 
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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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Excerpt from Drawing 0-45E724-1: 
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Excerpt from 0-OI-26, Attachment 3: 
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Examination Outline Cross-reference: Level RO  SRO  

295016 (APE 16) Control Room Abandonment /7 

A1.01 (10CFR 55.41.7) 

Ability to operate and/or monitor the following as they apply to 
CONTROL ROOM ABANDONMENT: 

• RPS 

Tier # 1  ------  

Group # 1  ------  

K/A # 295016 AA1.01   

Importance Rating 3.8  ------  

Proposed Question: # 2 
  

Unit 3 is operating at 100% RTP when the following plant conditions occur: 
 

• Control Room abandonment has been directed due to toxic gas in the Control Room 
 
In accordance with 3-AOI-100-2, Control Room Abandonment, the IMMEDIATE ACTION to 

insert a Reactor SCRAM will be performed from Panel                 . 

 
A. 3-9-5 
 
B. 3-9-15 
 
C. 3-9-17 
 
D. 3-25-32 

Proposed Answer:  A   

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 3-AOI-100-2, Control Room 
Abandonment, the IMMEDIATE ACTION to DEPRESS REACTOR SCRAM 
A and B pushbuttons from Panel 3-9-5 is required to be completed prior to 
evacuating the Control Room.    

 B INCORRECT: Incorrect but plausible in that 3-AOI-100-2, Attachment 9 – 
Removal and Replacement of RPS SCRAM Solenoid Fuses, states RPS 
Bus A fuses are removed from Panel 3-9-15 located in Unit 3 Aux 
Instrument Room. 

 C INCORRECT: Incorrect but plausible in that 3-AOI-100-2, Attachment 9 – 
Removal and Replacement of RPS SCRAM Solenoid Fuses, states RPS 
Bus B fuses are removed from Panel 3-9-17 located in Unit 3 Aux 
Instrument Room. 

 D INCORRECT: Incorrect but plausible in that 3-AOI-100-2, lists the last 
IMMEDIATE ACTION to proceed to Backup Control Panel 3-25-32 which is 
where numerous subsequent actions will occur. 

RO Level Justification:  Tests the candidate’s knowledge and ability to operate the Reactor Protection 
System (RPS) during a SCRAM as it relates to Control Room Abandonment. This question is rated as 
memory due to strictly recalling facts related to Abnormal Operating Instructions. 
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
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Technical Reference(s): 3-AOI-100-2, Rev. 27 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.074 Obj. 2_ (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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Excerpts from 3-AOI-100-2: 
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Supports Distractor D: 
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Supports Distractors B and C: 
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Examination Outline Cross-reference: Level RO  SRO  

259006 (APE 6) SCRAM /1 

AK3.01 (10CFR 55.41.5) 

Knowledge of the reasons for the following responses or actions as 
they apply to SCRAM: 

• Reactor Water Level Response 

 

Tier # 1  ------  

Group # 1  ------  

K/A # 259006AK3.01  

Importance Rating 4.0  ------  

Proposed Question: # 3   

Unit 2 was operating at 95% RTP with the following plant conditions: 
 

• Reactor Feedwater Pump 2C has just been secured for maintenance 
 
An event then occurs which results in an automatic Reactor SCRAM. 
 

• Reactor Water Level reached (-) 15 inches before recovering to the normal band 
 
Given the conditions above and in accordance with 2-OI-3, Reactor Feedwater System, Reactor 

Feedwater Pump (RFP),        (1)       will control Reactor Water Level in automatic while the other 

RFP Turbine will runback to        (2)       rpm.   

 
A. (1) 2A 
 (2) 480 
 
B. (1) 2A 
 (2) 600 
  
C.  (1) 2B 
 (2) 480 
 
D. (1) 2B 
 (2) 600  

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  The first part is incorrect but plausible if the candidate 
confuses the RFWCS SCRAM Response polling sequence to select RFP 
2A.  The second part is incorrect but plausible in that in accordance with  
2-OI-68, Reactor Recirculation System, Recirc Pumps will automatically 
runback to 480 rpm based on a limiter setpoint of 28%. 

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

 C 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 2-OI-3, Reactor Feedwater 
System, Attachment 5 – RFWCS SCRAM Response, given the conditions 
are met for the RFP control logic to initiate, the polling sequence is RFP 2C, 
2B, 2A. Once one RFP in AUTO is found (normally RFP 2C), but in this 
case it is 2B RFP, the polled RFPT will have a low speed clamp applied to 
control Reactor Water Level in automatic to prevent overfill of the Reactor 
Vessel following a SCRAM.  For second part, the remaining RFPT, 2A, is 
automatically transferred to MANUAL and a speed runback occurs to 600 
rpm.    

RO Level Justification:  Tests the candidate’s knowledge of the reasons for the Reactor Water Level 
response as it applies to a Reactor SCRAM. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 2-OI-3, Rev. 162 (Attach if not previously provided) 

  2-OI-68, Rev. 164  

   

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.012 Obj. 5d    (As available) 

__________________   

Question Source: Bank #    

 
Modified Bank # 

 OPL171.012-02 069 
#482 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam     

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41 X 

 55.43  

 



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
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Excerpt from 2-OI-3: 
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Excerpt from 2-OI-68:   
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Examination Outline Cross-reference: Level RO  SRO  

215005 (SF7 PRMS) Average Power Range Monitor/Local Power Range Monitor 

A3.03 (10CFR 55.41.7) 

Ability to monitor automatic operations of the AVERAGE 
POWER RANGE MONITOR/LOCAL POWER RANGE MONITOR 
SYSTEM including: 

• Meters and recorders 

Tier # 2  ------  

Group # 1  ------  

K/A # 215005A3.03    

Importance Rating 3.6  
------  

Proposed Question: # 4  

Unit 2 is operating at 100% RTP. 
 
Which ONE of the following plant transients will cause the APRM Operator Display Assemblies 

(ODAs) to AUTOMATICALLY display the Oscillation Power Range Monitor (OPRM) Bargraph 

Screens? 

 
A. Recirc Pump 2A trip 
  
B. Inadvertent HPCI injection 
  
C. Control Rod drifting into the core 
  
D. Feedwater Heater 2A1 Extraction Steam isolation 
 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-OI-92B, Average Power 
Range Monitoring, there are a total of 4 Operator Display Assemblies 
(ODAs, 2 for the APRM (1 and 3, 2 and 4)/OPRMs and 2 for the Rod Block 
Monitor (RBM A and B) System on Panel 2-9-5. Each APRM ODA is shared 
by 2 APRM/OPRMs. Also, there are additional operator displays on Panel 
2-9-14 divided into 3 sections for each respective channel of 
ARPMs/OPRMs and RBMs.  Upon a Recirc Pump trip, the ODA OPRM 
bargraph screens will be automatically displayed on the ODA for both 
APRMs when either APRM enters the Power-to-Flow map region (0-TI-248) 
where instability can occur as defined by the OPRM trip enabled setpoint.  
The candidate must know what causes the APRM ODA to shift to the 
OPRM bargraph screens especially since 7 different parameters or 
signal/setpoints are transmitted to each ODA from the associated APRM 
instruments. 

 B INCORRECT: Incorrect but plausible in that a cold water injection from an 
inadvertent HPCI injection could damage fuel, but does not cause 
instabilities. This will cause Reactor Power to rise and illustrated as moving 
up on the Power-to-Flow map. 

 C INCORRECT:  Incorrect but plausible in that a Control Rod insertion moves 
Reactor Power straight down the Power-to-Flow map and not toward the 
OPRM enabled region. 
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 D INCORRECT: Incorrect but plausible in that this will cause Reactor Power 
to rise and illustrated as moving up on the Power-to-Flow map. 

RO Justification: Tests the candidate’s ability to monitor automatic operations of Average Power Range 
Monitor System as it relates to indications in the Main Control Room. This question is rated as Memory 
due to the requirement to strictly recall facts related to operation of the APRMs. 
 

Technical Reference(s): 2-OI-92B, Rev. 43 (Attach if not previously provided) 

 0-TI-248, Rev. 122  

 OPL171.148, Rev. 18  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.148, Obj. 13   (As available) 

_______________  __ 

Question Source: Bank #  BFN 0801 AUDIT #6  

 Modified Bank #   (Note changes or attach parent) 

 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  

  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
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Excerpts from OPL171.148 Lesson Plan: 
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Excerpts from 2-OI-92B: 
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Excerpts from 2-TI-248: 
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Examination Outline Cross-reference: Level RO  SRO  

259002 (SF2 RWLCS) Reactor Water Level Control 

K3.04 (10CFR 55.41.7) 

Knowledge of the effect that a loss or malfunction of the Reactor 
Water Level Control System will have on the following systems or 
system parameters: 

• Recirculation system 
 

Tier # 2  ------  

Group # 1  ------  

K/A # 259002K3.04  

Importance Rating 3.3  
------  

Proposed Question: # 5   

Unit 2 is operating at 100% RTP when the following conditions occur: 
 

• RFPT ‘2A’ trips   

• REACTOR WATER LEVEL ABNORMAL (2-9-5A, Window 8) alarms 

 
Given the above conditions and in accordance with 2-OI-68, Reactor Recirculation System, the 

Recirc Pump _________ limiter will be enforcing.  

 
A.  28%  
 
B.  58% 
 
C.  75% 
 
D.  90% 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible in that this is the Recirc Pump Speed 
Limit following an automatic runback with TOTAL Feedwater flow lost  
(< 16%) versus an INDIVIDUAL Feed flow being lost (< 16%).  There are 
multiple automatic and manual runbacks, so they are easily confused by 
candidates. 

 B INCORRECT: Incorrect but plausible in that this is the expected Core Flow 
Value following a manual Core Flow Runback.  There are multiple automatic 
and manual runbacks, so they are easily confused by candidates. 

 C CORRECT: (See attached) In accordance with the given alarm 2-9-5A, 
Window 8, and given that RFPT ‘2A’ has tripped, the individual RFP ‘2A’ 
flow is less than 16% rated flow AND Reactor Water Level reached ≤ 27 
inches in triggering the Low Reactor Water Level alarm point. Therefore, 
this makes up the 75% Limiter Runback and Recirc Pump speeds will 
automatically runback to 75% (1130 RPM). 

 D INCORRECT: Incorrect but plausible in that this is the expected Core Flow 
Value following a manual High Power (Upper Power) Runback.  There are 
multiple automatic and manual runbacks, so they are easily confused by 
candidates. 

8

REACTOR 
WATER LEVEL 

ABNORMAL 
2-LA-3-53 
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RO Level Justification:  Tests the candidate’s knowledge of the effect of Reactor Feedwater Pump Trip on 
the Recirc Flow Control System by requiring the candidate to use specific plant conditions to determine 
the subsequent effect on the Recirc Flow Control System.  This question is rated as C/A due to the 
requirement to assemble, sort, and integrate at least two different parts of the question to predict an 
outcome.  The candidate must know the alarm setpoint, integrate that with the loss of a Reactor 
Feedwater Pump and apply it to limits in a completely different system. 

Technical Reference(s): 2-OI-68, Rev. 165 (Attach if not previously provided) 

 2-AOI-3-1, Rev. 24  

 2-ARP-9-4A, Rev. 50  

 2-ARP-9-5A, Rev. 61   

   

  

Proposed references to be provided to applicants during examination: REACTOR WATER LEVEL 
ABNORMAL (2-9-5A,  
Window 8) 

Learning Objective: OPL171.007 Obj. 14   (As available) 

    

Question Source: Bank #  BFN 1804 NRC #56  

 Modified Bank #   (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: 55.41 X 

 55.43  

Comments:  
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Copy of Bank Question: 
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Excerpt from 2-ARP-9-5A: 
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Excerpt from 2-ARP-9-4A: 
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Excerpts from 2-OI-68: 
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Supports Distractors B, D 
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Excerpt from 2-AOI-3-1: 
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Examination Outline Cross-reference: Level RO  SRO  

211000 (SF1 SLCS) Standby Liquid Control 

K6.06 (10CFR 55.41.7) 

Knowledge of the effect of the following plant conditions, system 
malfunctions, or component malfunctions on the Standby Liquid 
Control System: 

• Redundant reactivity control system 

 

Tier # 2  ------  

Group # 1  ------  

K/A # 211000K6.06   

Importance Rating 3.6  
------ 

 

Proposed Question: # 6  

Unit 1 has suffered an Anticipated Transient Without SCRAM (ATWS) with the following 

indications: 

 
 
Given the indications above, SLC Squib Valve       (1)           is open and the time to reach Hot 

Shutdown Boron Weight is        (2)           compared to the time with both squib valves open.  

 
A. (1) A  
 (2) longer 
 
B. (1) A  
 (2) the same   
 
C. (1) B  
 (2) longer 
 
D. (1) B 
 (2) the same   

Proposed Answer:  D  
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Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible if the candidate confuses 
Squib Valve firing indications in that Squib Valve ‘A’ blue light is indicated as 
LIT. Second part is incorrect but plausible in that a candidate thinks that if 
two valves open vs one will allow for a higher system flow. 

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

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

 D CORRECT: (See attached) In accordance with 1-EOI Appendix-3A, SLC 
INJECTION, Squib Valve B has fired. This is indicated by SQUIB VALVE ‘B’ 
CONTINUITY blue light being extinguished as shown in the provided 
drawing. For second part, although with both Squib Valves open provides 
two initial paths, the paths come back together and inject through a single 
common pipe as one flow path. Therefore, regardless of whether one or two 
Squib Valves have opened, the flow rate to inject to the vessel is the same. 
The reference to Hot Shutdown Boron Weight is when SLC has injected 
long enough to so SLC tank level has lowered by 12%.  

RO Level Justification:  Tests the candidate’s knowledge of the redundant reactivity control design of the 
Standby Liquid Control (SLC) System operation as it relates to Anticipated Transient Without SCRAM 
(ATWS) 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): OPL 171.039, Rev. 24 (Attach if not previously provided) 

 1-EOI-Appendix-3A, Rev. 0   

   

  

Proposed references to be provided to applicants during examination: 1-HS-63-6A, SLC Pump 1A/1B 
Pump/light indications and  
1-ZI-63-8A/B, SLC Valve A/B 
Continuity lights and  
1-IL-63-11, SLC Flow light 
indication 

Learning Objective: OPL171.039 Obj. 4d (As available) 

_________________        

Question Source: Bank #  BFN 1306 NRC #33  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2013  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

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

 55.43  

Comments:  
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Copy of Bank Question: 
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Excerpt from 1-EOI Appendix-3A: 
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Excerpts from OPL171.039 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

Conduct of Operations 

G2.1.1 (10CFR 55.41.10) 

Knowledge of conduct of operations requirements 

Tier # 3  ------  

Group # -------  ------  

K/A # G2.1.1  

Importance Rating 3.8  ------  

Proposed Question: # 7  

In accordance with OPDP-1, Conduct of Operations, the BFN Reactor Controls Area is  

defined as Panels 9-3 through       (1)       and when the Reactor is operating at 100% RTP,  

the OATC       (2)       REQUIRED to notify the NUSO prior to leaving the Reactor Controls Area. 

 
A. (1) 9-8 
 (2) is  
 
B. (1) 9-8  
      (2) is NOT 
 
C. (1) 9-54 
 (2) is  
 
D. (1) 9-54 
 (2) is NOT 

Proposed Answer: A   

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with OPDP-1, Conduct of 
Operations, the Reactor Control Area is defined as the area encompassed 
by Panels 9-3 through 9-8 for BFN.  For second part, in accordance with 
OPDP-1, the Operator at the Controls (OATC) is required to make an 
announcement when they are leaving the area such that the Nuclear Unit 
Senior Operator is aware of their status. 

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that the Balance of Plant Operator (BOP) nor the NUSO are 
required to announce that they are leaving the Reactor Controls Area, 
therefore it is plausible that the OATC would not be required to announce 
that they are leaving the Reactor Controls Area. 

 C INCORRECT:  First part is incorrect but plausible in that there are 
numerous panels in the Control Room including Panel 9-54, and any area 
could be considered the Reactor Controls Area, as there is equipment on all 
panels directly related to safe Reactor operation. Second part is correct 
(See A).  

 D INCORRECT:  First part is incorrect but plausible (See C).  Second part is 
incorrect but plausible (See B). 
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RO Level Justification:  Tests candidate’s knowledge of the requirements of OPDP-1, Conduct of 
Operations, requirements with regard to the Operator at the Controls and the definition of the Controls 

Area. This question is rated as Memory due to the fact that it requires the strict recall of facts. 

Technical Reference(s): OPDP-1, Rev. 53 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.071, Obj. 3c     (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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Excerpts from OPDP-1: 
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Examination Outline Cross-reference: Level RO  SRO  

205000 (SF4 SCS) Shutdown Cooling 

K2.01 (10CFR 55.41.7)   

Knowledge of the electrical power supplies to the following:  

• Pump motors 

Tier # 2  ------  

Group # 1  ------  

K/A # 205000K2.01    

Importance Rating 3.6  ------  

Proposed Question: # 8  

Unit 3 is operating at 100% RTP when the following conditions occur: 

 

• Loss of Offsite Power  

• ‘3B’ EDG mechanically fails 

• Reactor Water Level lowers to (-) 130 inches 

 
Given the conditions above, 3B RHR Pump       (1)       automatically start and  

3C RHR Pump       (2)       automatically start. 

 
A. (1) will NOT 
 (2) will  
 
B. (1) will NOT 
 (2) will NOT 
 
C. (1) will  
 (2) will 
 
D. (1) will  
 (2) will NOT 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible if the candidate confuses 
3B RHR Pump’s power supply as ‘3EB’ 4KV Shutdown Board or ‘3B’ EDG. 
Second part is incorrect plausible if the candidate confuses 3C RHR Pump’s 
power supply as ‘3EC’ 4KV Shutdown Board or ‘3C’ EDG. 

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

 C INCORRECT: First part is correct (See D). Second part is incorrect but 
plausible (See A). 
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 D CORRECT: (See attached) In accordance with 3-OI-74, RHR System, Low 
Pressure Coolant Injection (LPCI) will initiate when Reactor Water Level 
reaches (-) 122 inches.  Depending if normal power available (NVA) or 
Diesel Generator Volts available (DGVA), RHR Pumps will automatically 
sequence on. Given a Loss of Offsite Power has occurred, 3B RHR Pump 
will automatically start since it is powered by ‘3C’ EDG. For second part, 
given that ‘3B’ EDG has failed, ‘3C’ RHR Pump will not automatically start.  
It not only lost normal power from 3EC 4KV Shutdown Board due to the 
Loss of Offsite Power, but remains de-energized since it does not have 
alternate power. 

RO Level Justification:  Tests the candidate’s knowledge of the electrical power supplies to RHR Pumps 
in a Loss of Offsite Power, Accident signal condition that support Shutdown Cooling. 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): 
3-OI-74, Rev. 132 (Attach if not previously provided) 

 3-OI-82, Rev. 153  

 OPL 171.044, Rev. 22  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

  OPL171.044 Obj. 12c     (As available) 

___________________ 

 

Question Source: Bank #  BFN 2104 #12  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

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: 
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Excerpt from OPL171.044 Lesson Plan: 
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Excerpt from 3-OI-74: 
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Excerpt from 3-OI-82: 
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Examination Outline Cross-reference: Level RO  SRO  

295004 (APE 4) Partial or Complete Loss of D.C. Power / 6 

AK1.02 (10CFR 55.41.10) 

Knowledge of the operational implications and/or cause and effect 
relationships of the following as they apply to Partial or Complete 
Loss of DC Power: 

• Redundant DC power supplies  

Tier # 1  ------  

Group # 1  ------  

K/A # 295004AK1.02  

Importance Rating 3.8  ------  

 

Proposed Question: # 9   

Unit 2 is operating at 100% RTP with the following plant conditions:  
 

• ECCS ANALOG TRIP UNIT TROUBLE  

(2-9-3E, Window 30) alarms 

• A malfunction causes a failure of Division 1 ECCS ATU 

Inverter   

 
Which ONE of the following accurately describes the effects of this loss on the HPCI  

AND RCIC Systems? 

 
HPCI is       (1)        and RCIC is      (2)       . 
 
A. (1) OPERABLE 
 (2) OPERABLE 
 
B. (1) OPERABLE 
 (2) INOPERABLE  
 
C. (1) INOPERABLE 
 (2) OPERABLE 
 
D. (1) INOPERABLE 
 (2) INOPERABLE 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that RCIC (HPCI) is powered by the Division I(II) ECCS ATU 
which is powered by 250V DC RMOV Board 2A(2B), and the given 
conditions will result in a loss of power to the RCIC flow controller, rendering 
RCIC INOPERABLE. HPCI remains OPERABLE. The Divisional Power 
scheme at Browns Ferry is confusing and the power supplies to ECCS 
loads are often mixed up.   

30

ECCS ANALOG 
TRIP UNIT 
TROUBLE 
 2-XA-71-60 
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 B CORRECT: (See attached) In accordance with the given alarm 2-9-3E, 
Window 30, 2-AOI-57-11 is referenced for a loss of power to the ECCS ATU 
Panel.  In accordance with 2-AOI-57-11, Loss of Power to an ECCS ATU 
Panel/ECCS Inverter, Division I ECCS ATU Inverter supplies power 
specifically to RCIC, not HPCI.  HPCI is powered by Division II, and is 
therefore still OPERABLE.  250V DC RMOV Board 2B breaker 1B1 is still 
closed and supplying power to the Aux Instrument Room Panel 9-81 ATUs, 
therefore isolation logic is still available and OPERABLE.  For second part, 
in accordance with 2-AOI-57-11, since RCIC is powered by the Division I 
ECCS ATU Inverter, a loss of power will render the RCIC flow controller 
INOPERABLE. Additionally, RCIC parameter indications are lost and along 
with the loss of the RCIC flow controller, RCIC is INOPERABLE.  

 C INCORRECT:  First part is incorrect but plausible in that HPCI is powered 
by the Division II ECCS ATU Inverter, not Division I like RCIC which is 
INOPERABLE.  Therefore, given the conditions in the stem, HPCI is 
OPERABLE.  Second part is incorrect but plausible (See A). 

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

RO Level Justification:  Tests the candidate’s knowledge of the effect of a loss of the Division I ECCS 
ATU Inverter will have on the OPERABILITY of HPCI and RCIC.  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.  The divisional 
power scheme at BFN is complex, and candidate must use the information provided concerning the loss 
of one division of ECCS ATU Power Supplies and determine the effect on the operability of HPCI and 
RCIC. 

Technical Reference(s): 2-AOI-57-11, Rev.17 (Attach if not previously provided) 

 2-ARP-9-3E, Rev. 32  

 OPL171.102, Rev.11  

  

Proposed references to be provided to applicants during examination: ECCS ANALOG TRIP UNIT 
TROUBLE (2-9-3E, Window 30) 

Learning Objective: OPL171.102 Obj. 6b   (As available) 

___________________ 

Question Source: 
Bank # 

 BFN 1006 AUDIT 
#49  

 Modified Bank #    (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

 

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: 
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Excerpts from 2-ARP-9-3E: 
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Excerpts from 2-AOI-57-11: 
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Supports Distractors C(1), D(1): 
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Excerpts from OPL171.102 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

295025 (EPE 2) High Reactor Pressure / 3 

EA1.10 (10CFR 55.41.7) 

Ability to operate and/or monitor the following as they apply to High 
Reactor Pressure:  

• Reactor water cleanup system 

Tier # 1  ------  

Group # 1  ------  

K/A # 295025EA1.10  

Importance Rating 2.8  ------  

Proposed Question: # 10   

Unit 1 is operating at 100% RTP when the following conditions occur:   
 

• Manual SCRAM inserted 

• Lowest Reactor Water Level was (-) 38 inches 

• Drywell Pressure is 3.2 psig 

• Main Condenser Vacuum is currently 3 inches mercury (Hg) 

• Current Reactor Water Level is (+) 10 inches 

 
Given the conditions above, Reactor Pressure can be controlled using __________. 
 
Note:  1-EOI Appendix-8B, Reopening MSIVs/Bypass Valve Operation 

 1-EOI Appendix-11C, Alternate RPV Pressure Control Systems HPCI Test Mode 

 1-EOI Appendix-11F, Alternate RPV Pressure Control Systems, RFPT on Minimum Flow

 1-EOI Appendix-11E, Alternate RPV Pressure Control Systems, RWCU System 

 Recirc/Blowdown Mode 

   
A. 1-EOI Appendix-11C 
  
B. 1-EOI Appendix-11F 
  
C. 1-EOI Appendix-11E 
  
D. 1-EOI Appendix-8B  

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  Incorrect but plausible in that EOI Appendix-11C can be 
used for Reactor Pressure Control if HPCI is not needed for Reactor Water 
Level control.  However, given that Reactor Water Level was (-) 38 inches, 
may elect to use HPCI for injection.  Additionally, when Drywell Pressure 
reached (+) 2.45 psig, HPCI automatically initiated.  EOI Appendix-11C 
requires that any automatic initiation signals (Drywell Pressure or Reactor 
Water Level (-) 45 inches) are cleared to use HPCI in Reactor Pressure 
Control mode. 
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 B INCORRECT: Incorrect but plausible in that EOI Appendix-11F can be used 
for Reactor Pressure Control if RFPTs are available and not needed for 
Reactor Water Level control.  However, in accordance with 1-AOI-47-3, 
Loss of Condenser Vacuum, RFPTs trip when Condenser Vacuum reaches 
(-) 7 inches Hg.  Additionally, EOI Appendix-11F, states to verify Hotwell 
Pressure is at or below (-) 7 inches Hg.   

 C CORRECT: (See attached) In accordance with 1-AOI-64-2a, Group 3 
RWCU Isolation, a Low Reactor Water Level of (+) 2 inches results in a 
PCIS isolation for RWCU. Given Reactor Water Level is currently (+) 10 
inches, RWCU is now available for use once it’s PCIS isolation has been 
reset. In accordance with 1-EOI Appendix-11E, Alternate RPV Pressure 
Control Systems, RWCU System Recirc/Blowdown Mode, the first step to 
place RWCU in Recirc mode is to reset PCIS.   

 D INCORRECT:  Incorrect but plausible in that EOI Appendix-8B is the 
preferred method used for Reactor Pressure Control if the Main Turbine 
Bypass Valves are open. However, in accordance with 1-AOI-47-3, Loss of 
Condenser Vacuum, Main Turbine Bypass Valves closure occurs when 
Condenser Vacuum reaches (-) 7 inches Hg.  Additionally, EOI Appendix-
8B, states to check Condenser Vacuum is greater than 7 inches Hg.   

RO Level Justification:  Tests the candidate’s ability to monitor the Reactor Water Cleanup System as it 
relates Reactor Pressure Control. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(4) The assessment of the integrated plant response to emergency or abnormal situations crossing 
several plant systems or safety functions, or both. 
 

Technical Reference(s): 1-EOI Appendix-8B, Rev. 5 (Attach if not previously provided) 

 1-EOI Appendix-11C, Rev. 3  

 1-EOI Appendix-11E, Rev. 2  

 1-EOI Appendix-11F, Rev. 0  

 1-AOI-64-2a, Rev. 3  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

 OPL171.013 Obj. 9b     (As available) 

___________________ 

Question Source: Bank #    

 Modified Bank #   (Note changes or attach parent) 

 New  X  

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

 

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  
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Excerpt from 1-AOI-64-2a: 
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Excerpt from 1-EOI Appendix-11E: 
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Excerpt from 1-EOI Appendix-11C: Supports Distractor ‘A’ 
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Excerpt from 1-EOI Appendix-11F: Supports Distractor ‘B’ 
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Excerpt from 1-AOI-47-3: Supports Distractors ‘B’ and ‘D’ 
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Excerpts from 1-EOI Appendix-8B: Supports Distractor ‘D’ 
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Examination Outline Cross-reference: Level RO  SRO  

217000 (SF2, SF4 RCIC) Reactor Core Isolation Cooling 

A4.12 (10CFR 55.41.7) 

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

• Turbine speed control 

Tier # 2  ------  

Group # 1  ------  

K/A # 217000A4.12   

Importance Rating 3.9  ------  

Proposed Question: # 11   

In accordance with 1-OI-71, Reactor Core Isolation Cooling System, the RCIC MINIMUM  

speed is       (1)         and maintaining turbine speed above this limit is accomplished  

      (2)        . 

 
A. (1) 2100 rpm 
 (2) MANUALLY by the Operator 
 
B. (1) 2100 rpm 
 (2) AUTOMATICALLY by an electrical speed clamp 
 
C. (1) 2400 rpm 
 (2) MANUALLY by the Operator 
 
D. (1) 2400 rpm 
 (2) AUTOMATICALLY by an electrical speed clamp 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 1-OI-71, Reactor Core 
Isolation Cooling System, Attachment 4 – RCIC Injection System Lineup 
Hard Card, the Operator is required to check for proper operation by 
ensuring that RCIC Turbine speed accelerates above 2100 rpm. For second 
part, the Operator is required to manually maintain RCIC Turbine speed 
between 2100 and 4750 rpm on 1-SI-71-42A, RCIC TURBINE SPEED 
during normal operation.      

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that the Reactor Feed Pumps have a low speed clamp to 
prevent it backing down to 600 rpm and upper speed clamp of 4100 rpm. 

 C INCORRECT:  First part is incorrect in that the HPCI Injection System 
Lineup Hard Card states that the Operator is required to maintain HPCI 
Turbine speed accelerates above 2400 rpm. 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 manually operate and monitor RCIC 
Turbine speed control in the Main Control Room.  This question is rated as Memory due to the 
requirement to strictly recall facts related to operation of the RCIC System. 
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Technical Reference(s): 1-OI-71, Rev. 28 (Attach if not previously provided) 

 1-OI-73, Rev. 32  

 1-OI-3, Rev. 55  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: _OPL171.040 Obj. 9   __ (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  
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Excerpts from 1-OI-71: 
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Excerpt from 1-OI-73: Supports Distractors C(1), D(1) 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 1-OI-3: Supports Distractors B(2), D(2) 
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Examination Outline Cross-reference: Level RO  SRO  

215003 (SF7 IRM) Intermediate-Range Monitor 

A1.08 (10CFR 55.41.5) 

Ability to predict and/or monitor changes in parameters associated 
with operation of the Intermediate Range Monitor system, including: 

• IRM back panel switches 

Tier # 2  ------  

Group # 1  ------  

K/A # 215003A1.08  

Importance Rating 3.1  ------  

Proposed Question: # 12   

Unit 2 is in MODE 2 with the following conditions: 
 

• A Reactor startup is in progress 

• An Instrument Mechanic (IM) places 2-HS-92-7-41A, IRM ‘A’ Channel A INOP/INHIBIT switch 

in the STANDBY position 

 
Given the conditions above, the IM’s actions will result in a      (1)       SCRAM.  
 
In accordance with 2-OI-92A, Intermediate Range Monitors, IRM ‘A’ bypass operations are 

performed on Panel      (2)      . 

 
A. (1) full 

(2) 9-5 AND 9-12 
 

B. (1) full 
 (2) 9-5  
 
C. (1) half 
 (2) 9-5 AND 9-12 
 
D. (1) half 
 (2) 9-5  

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that the candidate could 
confuse the IRM channel and trip logic associated with a full Reactor 
Protection System SCRAM.  Second part is incorrect but plausible in that 
the IRM drawers located on Panel 2-9-12 can bypass the IRM switch 
position out-of-operate trip only during testing of the IRM channels.     

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

 C INCORRECT: First part is correct (See D). Second part is incorrect but 
plausible (See A).    
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 D CORRECT: (See attached) In accordance with 2-ARP-9-5A, WINDOW 33 
and 2-OI-92A, Intermediate Range Monitors, if one sensor actuates as is the 
case based on the given IM’s actions, a half SCRAM will occur.  For second 
part, all IRM bypass operations are performed on Panel 2-9-5 unless 
specifically stated otherwise.  

RO Level Justification:  Tests the candidate’s ability to predict and monitor changes associated with 
Intermediate Range Monitor System panel 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 specific knowledge and its meaning to predict the correct outcome.    

Technical Reference(s): 2-OI-92A, Rev. 29 (Attach if not previously provided) 

 2-ARP-9-5A, Rev. 61  

 OPL171.020, Rev. 13  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.020 Obj. 6__  (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: 55.41 X 

 55.43  

Comments:  
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Excerpt from OPL171.020 Lesson Plan: 
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Excerpt from 2-ARP-9-5A: 
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Excerpts from 2-OI-92A: (Also supports Distractor A(2) and C(2)) 
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Examination Outline Cross-reference: Level RO  SRO  

295020 (APE 20) Inadvertent Containment Isolation / 5 & 7 

AK1.05 (10CFR 55.41.9) 

Knowledge of the operational implications and/or cause and effect 
relationships of the following as they apply to Inadvertent 
Containment Isolation:  

• Loss of drywell/containment cooling system 

Tier # 1  ------  

Group # 2  ------  

K/A # 295020AK1.05    

Importance Rating 3.5  
------  

Proposed Question: # 13   

Unit 1 is operating at 100% RTP.  The Instrument Mechanics (IMs) are setting up to perform 

maintenance in the Auxiliary Instrument Room, when a PCIS Group 6 Isolation occurs. 

 
Given the conditions above, the Drywell Blowers       (1)       running and the Drywell  

      (2)       be vented via the NORMAL vent path in accordance with 1-AOI-64-1, Drywell 

Pressure and/or Temperature High, or Excessive Leakage Into Drywell. 

 
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:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that when a Group 6 PCIS Isolation occurs, the normal vent 
path outlined in 1-AOI-64-1 cannot be used without the isolation being 
bypassed.  Bypassing the isolation is not allowed when using 1-AOI-64-1, 
however Group 6 isolation signals can be bypassed using  
1-EOI-Appendix-8E, 12, or 13, if necessary, in accordance with the EOIs. 

 B CORRECT: (See attached) In accordance with 1-AOI-64-2D, Group 6 
Ventilation System Isolation, a multitude of isolations and closures are listed 
which occur, however Drywell Blowers do not isolate/trip.  For second part, 
in accordance with 1-AOI-64-1, Drywell Pressure and/or Temperature High, 
or Excessive Leakage into Drywell, the normal Drywell vent path is not 
available, as bypassing the isolation signals is not allowed in the AOI. Only 
1-EOI Appendix-8E, 12, or 13, if necessary, can be used to bypass certain 
Group 6 Isolations.   
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 C INCORRECT:  First part is incorrect but plausible in that a PCIS Group 6 
isolation isolates ventilation systems in the event of a leak in the Drywell or 
a radiation issue in Secondary Containment. Drywell Blowers are part of the 
ventilation system, so it is reasonable that they would trip with the 
ventilation isolation.  The isolation affects a large number of ventilation 
(Reactor and Refuel Zones) system components. Second part is incorrect 
but plausible (See A). 

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

RO Level Justification:  Tests the candidate’s knowledge of the effect of a Primary Containment Isolation 
signal on Drywell Cooling.  This question is rated as Memory due to the requirement to strictly recall 
procedural facts in relation to containment isolations. 
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): OPL171.017, Rev. 22 (Attach if not previously provided) 

 1-AOI-64-1, Rev. 3  

 1-AOI-64-2D, Rev. 21  

 1-EOI-Appendix-8E, Rev. 0   

 1-EOI-Appendix-12, Rev. 2  

 1-EOI-Appendix-13, Rev. 4  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.017 Obj.3c  (As available) 

________________ 

 

Question Source: Bank #  BFN 2104 #27  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

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: 
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Excerpt from OPL171.017 Lesson Plan: 
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Excerpt from 1-AOI-64-1: 
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Excerpts from 1-AOI-64-2D: 
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Excerpt from 1-EOI-Appendix-8E: Supports Distractors A(2), C(2) 
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Excerpt from 1-EOI Appendix-12: Supports Distractors A(2), C(2) 
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Excerpt from 1-EOI Appendix-13: Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

263000 (SF6 DC) DC Electrical Distribution  
A1.02 (10CFR 55.41.5) 

Ability to predict and/or monitor changes in parameters associated 
with operation of the DC Electrical Distribution, including:  

• Lights and alarms 

Tier # 2  ------  

Group # 1  ------  

K/A # 263000A1.02  

Importance Rating 3.3  ------  

Proposed Question: # 14   

A Unit 3 Reactor Startup is in progress, when the Operator observes  

the following:  

 

• SRM DOWNSCALE, (3-9-5A, Window 6), alarms 

• SRM HIGH/INOP, (3-9-5A, Window 13) alarms 

• IRM CH A, C, E, G HI-HI/INOP, (3-9-5A, Window 33), alarms 

 
Given the conditions above, which ONE of the following power 

sources, if lost, would cause these failures?   

 
A. 24VDC Power Distribution Panel 
 
B. 125VDC Power Distribution Panel 
 
C.  120VAC RPS Power Supply Distribution Panel 
 
D. 120VAC Instrument and Control Power Distribution Panel 
  

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with the given alarm response 
procedures for the alarms SRM HIGH/NOP (IRM CH A, C, E, G  
HI-HI/INOP), if one or more SRM (IRM) recorder reading is downscale, then 
check for a loss of +/- 24VDC.  SRM and IRM power supplies are from 
unregulated +/- 24 VDC power from the Neutron Monitoring batteries.  

 B INCORRECT:  Incorrect but plausible in that all neutron monitoring 
detectors receive various voltage supplies from 0-350 Volts. Any 
combination of those voltages could be thought to be correct by the 
candidate. Although supplied voltages can be varied, the actual 125V 
distribution panel does not provide power to the neutron monitoring system. 

  C INCORRECT:  Incorrect but plausible in that since RPS provides power to 
the IRM trip units since they are in RPS logic. Stated alarms are not 
indicative of a loss of RPS. 

6

SRM 
DOWNSCALE 

    
    

33

IRM 
CH A, C, E, G 
HI-HI/INOP 

     



Form 4.2-1 Written Examination Question Worksheet 

 

 

 D INCORRECT: Incorrect but plausible in that since I&C provides power to 
various IRM components including drives. The stated alarms would not be 
indicative of a loss of I&C.  

RO Level Justification:  Tests the candidate’s ability to predict and monitor changes in parameters 
associated with the DC Electrical Distribution as it relates to lights and alarms. 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): 3-ARP-9-5A, Rev. 54 (Attach if not previously provided) 

 
3-OI-92, Rev. 17 

 

 
3-OI-92A, Rev. 18 

 

 
OPL171.019, Rev. 15 

 

 
OPL171.020, Rev. 13 

 

 
 

 

Proposed references to be provided to applicants during examination: SRM DOWNSCALE, (3-9-5A, 
Window 6), SRM HIGH/INOP, 
(3-9-5A, Window 13), IRM CH 
A, C, E, G HI-HI/INOP,  
(3-9-5A, Window 33) 

 

Learning Objective: 

 

OPL171.019 Obj 6b    (As available) 

_________________ 

Question Source: 

Bank # 

 OPL171.019-14 
002 #719  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

  

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: 
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Excerpts from 3-ARP-9-5A: 
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Excerpts from 3-OI-92A: 
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Excerpts from OPL171.019:  
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Excerpts from OPL171.020: 
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Examination Outline Cross-reference: Level RO  SRO  

295003 (APE 3) Partial or Complete Loss of A.C. Power / 6 

G2.1.7 (10CFR 55.41.5) 

Ability to evaluate plant performance and make operational 
judgements based on operating characteristics, reactor behavior, 
and instrument interpretation.  

Tier # 1  ------  

Group # 1  ------  

K/A # 295003G2.1.7  

Importance Rating 4.4  ------  

Proposed Question: # 15  

All three Units are operating at 100% RTP when the following conditions occur: 
 

• A Loss of Offsite Power occurs 

• ‘B’ Emergency Diesel Generator (EDG) fails to start 

 
Given the conditions above, in accordance with 0-AOI-57-1A, Loss of Offsite Power (161 and 

500 KV)/ Station Blackout, the minimum action(s) required to re-energize the affected 480V 

Distribution Board(s) is to transfer 480V Shutdown Board        (1)        to alternate.  

 
The respective board       (2)       be manually transferred from Main Control Room (MCR)  

Panel 9-8.  

 
A. (1) 1B  
 (2) can 
 
B. (1) 1B  
 (2) can NOT 
 
C. (1) 2A  

(2) can 
 
D. (1) 2A  
 (2) can NOT 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:   The first part is incorrect but plausible in that 480V 
Shutdown Board 1B’s normal power supply is 4KV Shutdown Board C (‘C’ 
EDG) which was not impacted in the stem of the question. The second part 
is correct (See C).    

 B INCORRECT:  The first part is incorrect but plausible (See A). The second 
part is incorrect but plausible if the candidate confuses 480V Shutdown 
Board transfer capabilities from Panel 9-8 with 480V RMOV Boards Only 
480V RMOV Boards 1/2/3 C’s can be transferred to alternate from  
Panel 9-8. 
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 C CORRECT: (See attached) In accordance with 0-AOI-57-1A, Loss of Offsite 
Power (161 and 500 KV) Station Blackout, Restoration of Electrical Busses 
is performed using Attachment 1 and Table 1. Given a Loss of Offsite 
occurs and ‘B’ EDG fails to start, the normal and Diesel Generator power 
supply were lost therefore the minimum actions is to transfer 480V 
Shutdown Board 2A to alternate.  For second part, 0-AOI-57-1A  
Attachment 1, Restoration of Electrical Busses, states that 480V Shutdown 
Board 1A, 1B, 2A, 2B, 3A, 3B can be transferred from the respective Unit’s 
Panel 9-8.    

 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 ability to make operational judgements as it relates to a 
Loss of Offsite Power with a loss of an Emergency Diesel Generator. 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 related to the complex BFN’s A.C. Electrical 
Distribution System.  
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 0-AOI-57-1A, Rev. 114 (Attach if not previously provided) 

  

Proposed references to be provided to applicants during examination: NONE 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.036-08 027 
#1072  

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam     

 

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: 
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Excerpts from 0-AOI-57-1A:  
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Examination Outline Cross-reference: Level RO  SRO  

295028 (EPE 5) High Drywell Temperature (Mark I and Mark II only) / 5 

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. 

 

Tier # 1  ------  

Group # 1  ------  

K/A # 295028G2.2.44  

Importance Rating 4.2  ------  

Proposed Question: # 16  

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

• Drywell Temperature is 255 ºF and rising 

• Suppression Pool Water Level is 15 feet  

• 480V RMOV BD 2B is de-energized due to a fault 

 
Given the conditions above, Drywell Sprays will be initiated on RHR Loop       (1)      . 
 
Drywell Temperature indication is monitored on Panel(s)       (2)      . 
 
A. (1) I 
 (2) 9-3 OR 9-4 
  
B. (1) I 
 (2) 9-3 ONLY 
 
C. (1) II 
 (2) 9-3 OR 9-4 
 
D. (1) II 
 (2) 9-3 ONLY 

Proposed Answer: C    

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B). Second part is incorrect but 
plausible in that Panel 9-4 does display alarms related to Drywell 
parameters. Additionally, Panel 9-4 does have indications for Drywell 
Equipment Drain Sump Temperature, Recirc Pumps discharge temperature, 
multiple RWCU heat exchanger temperatures, RBCCW Pump suction 
header temperature.  However, as far as panel indications in the Main 
Control Room, Drywell Temperature indication can only be monitored on 
Panel 9-3.  
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 B CORRECT: (See attached) In accordance with 2-EOI-2, Primary 
Containment, entry is required at Drywell Temperature of 160 ºF thereby 
requiring the use of 2-EOI Appendix-17B, RHR System Operation Drywell 
Sprays. Given that 480V RMOV Board 2B is de-energized, both  
2-FCV-74-75(74), RHR System Loop II Drywell Spray Inboard (Outboard) 
Valves have lost power. Where 480V RMOV Board 2A provides power to 
both 2-FCV-74-61(60), RHR System Loop I Drywell Spray Inboard 
(Outboard) Valves.  Therefore, Drywell Sprays will be initiated on RHR  
Loop I. For second part, in accordance with 2-AOI-64-1, Drywell Pressure 
and/or Temperature High, or Excessive Leakage into Drywell, Drywell 
Temperature is monitored on Main Control Panel 9-3 using both analog and 
digital indications. Additionally, a number of alarm windows are displayed on 
Panel 9-3 related to high Drywell Temperature.    

 C INCORRECT: First part is incorrect but plausible in that 480V RMOV Board 
2A provides power to both 2-FCV-74-61(60), RHR System Loop I Drywell 
Spray Inboard (Outboard) Valves. A number of ECCS component’s power 
supplies are not conventional and often confused by candidates. Second 
part is incorrect (See A). 

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

RO Level Justification:  Test the candidate’s ability to interpret Main Control Room indications as it relates 
to the Primary Containment parameter for high Drywell Temperature. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (3) The progression of an event. 

 

Technical Reference(s): 2-ARP-9-3B, Rev. 39 (Attach if not previously provided) 

 2-OI-74/ATT-3, Rev. 144  

 2-AOI-64-1, Rev. 27  

 OPL171.044, Rev. 22  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.016 Obj. 25U1__(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 



Form 4.2-1 Written Examination Question Worksheet 

 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 
 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from OPL171.044 Lesson Plan: 
 
- RHR Loop I Drywell Spray Valves/power supplies 
 

 
 

 

- RHR Loop II Drywell Spray Valves/power supplies 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpts from 2-OI-74/ATT-3: 
 
- RHR Loop II Drywell Spray Valves/power supplies 
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- RHR Loop II Drywell Spray Valves/power supplies 
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Excerpt from 2-ARP-9-3B: 
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Excerpts from 2-AOI-64-1: 
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Examination Outline Cross-reference: Level RO  SRO  

600000 (APE 24) Plant Fire On Site / 8 

AA2.05 (10CFR 55.41.10) 

Ability to determine and/or interpret the following as they apply to 
Plant Fire on Site: 

• Ventilation alignment necessary to secure affected area 
 

Tier # 1  ------  

Group # 1  ------  

K/A # 600000AA2.05  

Importance Rating 3.2  ------  

Proposed Question: # 17   

Unit 1 was operating at 100% RTP when events occurred resulting in the following conditions: 
 

• Drywell Pressure reached 2.5 psig 

• A fire has been reported in the Unit 1 Reactor Building 

• 0-AOI-26-1, Fire Response, has been entered 

 
In accordance with the AOI, the Assistant Unit Operators (AUOs) will INITIALLY report  

to       (1)       and smoke is currently being removed by       (2)      . 

 
A. (1) their assigned Control Room 
 (2) Reactor Zone Ventilation  
 
B. (1) their assigned Control Room 
 (2) Standby Gas Treatment Fans  
 
C.  (1) the Incident Commander  
 (2) Reactor Zone Ventilation 
 
D. (1) the Incident Commander  
 (2) Standby Gas Treatment Fans 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B).  The second part is incorrect but 
plausible in that in accordance with both 0-AOI-26-1, Fire Response and  
0-OI-65, Standby Gas Treatment System, if used for smoke removal, 
renders Standby Gas INOPERABLE.  Unit Operators are not normally 
tasked with Technical Specifications or determining the OPERABILITY of 
equipment. The candidate may not correlate that high Drywell Pressure will 
automatically isolate Reactor Zone Ventilation.  



Form 4.2-1 Written Examination Question Worksheet 

 

 B CORRECT: (See attached) In accordance with 0-AOI-26-1, the AUOs report 
to their assigned Control Room and all other AUOs report to the Unit 2 
Control Room.  For second part, in accordance with 0-AOI-26-1, Fire 
Response, (continuous use procedure) states to place ventilation systems 
in service to remove smoke from affected area with Reactor Building 
ventilation being placed in service first, next Refuel Zone and then  
followed by Standby Gas Treatment only as necessary. However, given that 
Drywell Pressure is greater than 2.45 psig, a Group 6 PCIS Isolation has 
occurred.  That means that both Reactor and Refuel Zone Supply and 
Exhaust Fans automatically isolated. Additionally, the Standby Gas 
Treatment System (SGT) will automatically initiate when Drywell Pressure 
rises to 2.45 psig, therefore smoke is currently being removed by SGT. 

 C INCORRECT:  First part is incorrect but plausible in that 0-AOI-26-1 directs 
that dampers be aligned for smoke removal when directed by the Incident 
Commander, but AUOs are not directed in the procedure to report to the 
Incident Commander.  Second part is incorrect but plausible (See A). 

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

RO Level Justification:  Tests the candidate’s ability to determine ventilation alignment as it relates to a 
plant fire on site.  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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 0-OI-65, Rev. 55 (Attach if not previously provided) 

 0-AOI-26-1, Rev. 22  

 1-AOI-64-2D, Rev. 21  

Proposed references to be provided to applicants during examination: NONE 

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

_______ __________ 

Question Source: Bank #    

 Modified Bank #  BFN 21-04 #73 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

 

Question Cognitive Level: 

 

Memory or Fundamental Knowledge 

 

 

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
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Excerpts from 0-AOI-26-1: 
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Supports Distractors C(1), D(1) 
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Excerpts from 0-OI-65: 
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Supports Distractors A(2), C(2) 
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Excerpts from 1-AOI-64-2D: 
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Examination Outline Cross-reference: Level RO  SRO  

261000 (SF9 SGTS) Standby Gas Treatment 

K4.02 (10CFR 55.41.7) 

Knowledge of Standby Gas Treatment System design features 
and/or interlock that provide for the following: 

• Charcoal bed decay heat removal  

Tier # 2  ------  

Group # 1  ------  

K/A # 261000K4.02  

Importance Rating 3.0  ------  

Proposed Question: # 18  

An event has occurred on Unit 2, requiring the use of Standby Gas Treatment (SGT) System, 

with the following conditions: 

 

• SGT TRAIN C FILTER BANK TEMP HIGH (2-9-3B, Window 25) alarms 

• The Outside AUO reports that SGT ‘C’ charcoal filter temperature is  

150 ⁰F 

 
Given the conditions above, the SGT decay heat removal mode       (1)        initiated and the 

carbon bed filters        (2)       designed to remove iodine.  

 
A. (1) is automatically 
 (2) are  
 
B. (1) is automatically 
 (2) are NOT 
 
C. (1) must be manually 

(2) are 
 
D. (1) must be manually 

(2) are NOT 

Proposed Answer:  C   

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that Standby Gas 
Trains automatically start when required by plant conditions.  However, in 
accordance with 0-OI-65, Standby Gas Treatment System when filter bank 
temperature reaches 150 ⁰F, decay heat removal must be manually 
initiated.  Second part is correct (See C). 

 B INCORRECT:  First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that the Standby Gas Treatment System contains 
numerous filters that do not remove iodine, but important to proper system 
operation such as the roughing filter, HEPA pre-filter, and HEPA after-filter. 

25

SGT TRAIN C 
FILTER BANK 
TEMP HIGH 
2-TA-65-63 
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 C CORRECT: (See attached) In accordance with SGT TRAIN C FILTER 
BANK TEMP HIGH (2-9-3B, Window 25), the Operator is to initiate SGT in 
decay heat removal, Section 8.0, which has steps that are all manual. For 
second part, the charcoal beds are designed to remove 99.9% of elemental 
iodine with conditions of 70% relative humidity at 190%. 

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

RO Level Justification:  Tests the candidate’s knowledge of the Standby Gas Treatment System design 
features as it relates to charcoal bed decay heat removal. 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. 

Technical Reference(s): 0-OI-65, Rev. 55 (Attach if not previously provided) 

 OPL171.018, Rev. 12U1  

   

  

Proposed references to be provided to applicants during examination: SGT TRAIN C FILTER 
BANK TEMP HIGH  
(2-9-3B, Window 25) 

Learning Objective:   OPL171.018, Obj 6e   (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: 55.41 X 

 55.43  

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 0-OI-65: 
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Excerpt from OPL171.018: 
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Examination Outline Cross-reference: Level RO  SRO  

215001 (SF7 TIP) Traversing In-Core Probe  

A1.01  (10CFR 55.41.7) 

Ability to predict and/or monitor changes in parameters associated 
with operation of the Traversing In-Core Probe, including 

• Area radiation levels 

Tier # 2  ------  

Group # 2  ------  

K/A # 215001A1.01  

Importance Rating 3.1  ------  

Proposed Question: # 19  

Unit 2 is operating at 100% RTP with the following conditions: 
 

• Traversing Incore Probe (TIP) operations are in progress 

• Area Radiation Monitor 2-RI-90-22A, TIP ROOM EL 565 REACTOR BLDG alarms 

 
Given the conditions above, a PCIS Group 8 Isolation        (1)        occur and EOI entry  

      (2)         required. 

 
A. (1) will  
 (2) is NOT 
 
B. (1) will 
 (2) is  
 
C. (1) will NOT 

(2) is NOT 
 
D. (1) will NOT 

 (2) is 

Proposed Answer: D 
 

 

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that there are several 
ancillary systems that cause isolations of PCIS Groups, and these radiation 
montiors could cause isolations like any of the others. 2-AOI-64-2E,  
TIP Isolation, lists REACTOR BUILDING AREA RADIATION HIGH (2-ARP-
9-3A, Window 22) as a symptom for the isolation.  That alarm is caused by 
several radiation monitors, with 2-RI-90-22A being one of the monitors that 
brings in the Reactor Building High Radiation Alarm.  Second part is 
incorrect but plausible in that an alarm on several of the radiation monitors 
located throughout the Reactor and Turbine Buildings that alarm on Panel 
2-9-11 does not require EOI entry.  Therefore, it is plausible to assume that 
an alarm on this particular radiation monitor would not be an EOI entry 
condition.   

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

 D CORRECT: (See attached) A PCIS Group 8 Isolation is caused by (+)  
2 inches Reactor Water Level and (+) 2.45 psig Drywell Pressure, but not 
by the TIP Room Radiation level as indicated from 2-RI-90-22A.  However, 
there are PCIS Group Isolations that will occur based on radiation levels. 
For second part, in accordance with 2-EOI-3, Secondary Containment 
Control, Table SC-2, an alarm on 2-RI-90-22A is an EOI-3 entry condition. 

RO Level Justification:  Tests the candidate’s ability to predict and monitor changes in parameters 
associated with the operation of Transversing In-Core Probe (TIP) and Area Radiation Monitors as it 
relates to area radiation levels. This question is rated as memory due to strictly recalling facts related to 
the TIP Area Radiation Monitor concerning PCIS isolations and EOI Entry Conditions. 

Technical Reference(s): 2-EOI-3, Rev. 18 (Attach if not previously provided) 

 2-AOI-64-2E, Rev. 17  

 2-ARP-9-3A, Rev. 57  

   

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.023, Obj. 5    (As available) 

________________ 

Question Source: Bank #    

 

Modified Bank # 

 

BFN 21-04 #45 

(Note changes or attach 
parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  

 

10 CFR Part 55 Content: 55.41 X 

 55.43  
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Copy of Bank Question: 
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Excerpt from 2-AOI-64-2E:  
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Excerpt from 2-EOI-3: 
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Excerpts from 2-ARP-9-3A: Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

202001 (SF1, SF4 RS) Recirculation  

K5.06 (10CFR 55.41.5) 

Knowledge of the operational implications or cause and effect 
relationships of the following concepts as they apply to the 
Recirculation System:  

 ATWS RPT 

Tier # 2  ------  

Group # 2  ------  

K/A # 202001K5.06  

Importance Rating 3.8  ------  

Proposed Question: # 20  

The Limiting Condition for Operations (LCO) statement for Unit 2 Anticipated Transient Without 

SCRAM Recirculation Pump Trip (ATWS - RPT) Instrumentation, LCO 3.3.4.2, requires 

OPERABILITY of the function for Reactor Vessel Water Level at       (1)       and Reactor Steam 

Dome Pressure at      (2)      . 

 
A. (1) (-) 45 inches 
 (2) 1073 psig 
  
B. (1) (-) 45 inches  
 (2) 1162 psig  
 
C. (1) (-) 122 inches 
 (2) 1073 psig 
 
D. (1) (-) 122 inches  
 (2) 1162 psig 

Proposed Answer: B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that RPS Instrumentation LCO 3.3.1.1 contains Reactor Vessel 
Steam Dome Pressure - High, however it is specifically related to the High 
Reactor Pressure SCRAM signal at 1073 psig not for ATWS - RPT at 1162 
psig. 

 B CORRECT: (See attached) In accordance with Tech Spec 3.3.4.2, the 
LCO states Two channels per trip system for each ATWS - RPT 
instrumentation Function listed below shall be OPERABLE:   
a.  Reactor Vessel Water Level - Low Low, Level 2 (Level 2 at BFN is (-) 45 
inches) 

b.  Reactor Steam Dome Pressure - High (which was recently changed from 
1148 psig to 1162 psig due to Power Uprate).  These signals could be 
reached when conditions are such that RPS might NOT have successfully 
SCRAMMED the Reactor. 
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 C INCORRECT:  First part is incorrect but plausible in that Primary 
Containment Isolation (PCIS) Instrumentation LCO 3.3.6.1 contains Reactor 
Vessel Water Level - Low Low Low, Level 1 (Level 1 at BFN is (-) 122 
inches), however it is specifically related to the PCIS Group 1 Isolation 
signal for MSIV closure.  Additionally, (-) 122 inches is part of ECCS 
RHRSW and EDG initiation logic.  Second part is incorrect but plausible 
(See A).   

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

RO Level Justification:  Tests the candidate’s knowledge of the above the line information for the Tech 
Spec LCO related to Anticipated Transient Without SCRAM Recirculation Pump Trip (ATWS - RPT) 
Instrumentation.  This question is rated as Memory due to the requirement to strictly recall facts. 

Technical Reference(s): OPL171.003, Rev. 26  (Attach if not previously provided) 

 2-OI-99, Rev. 96   

 2-ARP-9-4A, Rev. 51  

 U2 Tech Specs 3.3.1.1, Amend. 258  

 U2 Tech Specs 3.3.4.2, Amend. 253  

 U2 Tech Specs 3.3.6.1, Amend. 296  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.003, Obj. 11   (As available) 

_________________  

Question Source: Bank #  BFN NRC 1804 #17  

 Modified Bank #   (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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Copy of Bank Question: 
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Excerpt from applicable U2 Tech Spec 3.3.4.2: 
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Excerpt from 2-ARP-9-4A: Lists all related ATWS - RPT instrumentation/setpoints 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from U2 Tech Spec 3.3.1.1: Supports Distractors A(2), C(2) 
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Excerpt from 2-OI-99: Supports Distractors A(2), C(2) 
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Excerpts from U2 Tech Spec 3.3.6.1: Supports Distractors C(1), D(1) 
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Excerpts from OPL171.003 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

295019 (APE 19) Partial or Complete Loss of Instrument Air / 8 

G2.4.50 (10CFR 55.41.10)      

Ability to verify system alarm setpoints and operate controls 
identified in the alarm response procedure. 

Tier # 1  ------  

Group # 1  ------  

K/A # 295019G2.4.50  

Importance Rating 4.2  ------  

Proposed Question: # 21   

Unit 1 is operating at 100% RTP when a Control Air leak develops, resulting in the following 

conditions: 

 

• SERVICE AIR CROSSTIE VALVE OPEN (1-9-20B, Window 30)  

alarms 

• Control Air Pressure is 69 psig and slowly lowering 

  
Given the conditions above and in accordance with the appropriate Alarm Response Procedure,  

0-FCV-33-1, SERVICE AIR CROSSTIE VALVE opened at       (1)         Control Air Pressure. 

 
A manual Reactor SCRAM is required if Control Air Pressure continues to lower to less than 

      (2)         as indicated by 1-PI-32-20 on Panel 1-9-20 in accordance with 0-AOI-32-1, Loss of 

Control and Service Air Compressors. 

 
A. (1) 70 psig 
 (2) 55 psig 
 
B. (1) 70 psig 
 (2) 66 psig 
 
C. (1) 85 psig 

(2) 55 psig 
 
D. (1) 85 psig 
 (2) 66 psig 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  The first part is incorrect but plausible in that 0-OI-32, 
Control Air System, Attachment 1 – Control Air System Pressure Spectrum 
lists CONTROL AIR PRESSURE LOW alarms at 70 psig Control Air 
Pressure. The second part is correct (See C).       

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

30

SERVICE
AIR XTIE

VLV OPEN
0-PA-33-1A/1 
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 C CORRECT: (See attached) In accordance with the given SERVICE AIR 
CROSSTIE VALVE OPEN (1-9-20B, Window 30), 0-FCV-33-1, SERVICE 
AIR CROSSTIE VALVE, opens at 85 psig Control Air Pressure. For second 
part, in accordance with 0-AOI-32-1, Loss of Control and Service Air 
Compressors, a manual Reactor SCRAM is required if Control Air Pressure 
continues to lower to less than 55 psig.  

 D INCORRECT: The first part is correct (See C).  The second part is incorrect 
but plausible in that 0-OI-32, Control Air System, Attachment 1 – Control Air 
System Pressure Spectrum lists SCRAM PILOT AIR HEADER PRESSURE 
LOW alarms at 66 psig Control Air Pressure.   

RO Level Justification:  Tests the candidate’s ability to verify Control Air System setpoints and the 
controls identified in Alarm Response Procedures as it relates to partial or complete loss of instrument air. 
This question is rated as Memory due to the requirement to strictly recall facts related to operation of the 
Control Air System. 
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 1-ARP-9-20B, Rev. 38 (Attach if not previously provided) 

 0-AOI-32-1, Rev. 56  

 1-ARP-9-5B, Rev. 24  

 0-OI-32, Rev. 142  

  

Proposed references to be provided to applicants during examination: SERVICE AIR CROSSTIE 
VALVE OPEN (1-9-20B, 
Window 30) 

Learning Objective: OPL171.054, Obj.7     (As available) 

__________________ 

 

Question Source: Bank #    

 Modified Bank #  BFN 2104 #60 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

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: 
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Excerpt from 1-ARP-9-20B: 
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Excerpts from 0-AOI-32-1: 
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Excerpt from 0-OI-32:  Illustrates related Control Air System Pressure spectrum 
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Excerpt from 1-ARP-9-5B:  Supports Distractors B(2), D(2) 
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Examination Outline Cross-reference: Level RO  SRO  

205000 (SF4 SCS) Shutdown Cooling  
K2.02 (10CFR 55.41.7) 

Knowledge of electrical power supplies to the following:  

• Motor-Operated valve 

Tier # 2  ------  

Group # 1  ------  

K/A # 205000K2.02  

Importance Rating 3.3  ------  

Proposed Question: # 22 
 

Unit 2 is in MODE 4 when the following conditions occur: 

 

• RHR Loop II is in Shutdown Cooling  

• 2B and 2D RHR Pumps are in service 

• 480V Shutdown Board 2B trips 

 
Given the conditions above, 2-FCV-74-67, RHR SYSTEM II INBOARD INJECTION VALVE, 

         (1)         AUTOMATICALLY close and the running RHR Pumps are         (2)         tripped. 

 
A. (1) will 
 (2) manually 
 
B. (1) will 
 (2) automatically 
 
C. (1) will NOT 
 (2) manually 
 
D. (1) will NOT 
 (2) automatically 
 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that the candidate could 
easily confuse the equipment impacted when 480V Shutdown Board 2B 
trips. 480V RMOV Board 2B, 2C, or 2E loads are impacted from the board 
loss. The candidate could believe that 2-FCV-74-67, RHR SYS II INBOARD 
INJECTION VALVE will automatically close. Second part is incorrect but 
plausible in that the candidate may not realize that the suction path is lost 
since 2-FCV-74-47, RHR SHUTDOWN COOLING OUTBOARD SUCTION 
ISOLATION VALVE closes. Additionally, Core Spray Pumps do not have 
suction valve interlocks while the RHR Pumps do. 

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

 C INCORRECT:  First part is correct (See D). Second part is incorrect but 
plausible (See A). 
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  D CORRECT: (See attached) In accordance with 2-OI-74, RHR System,  
2-FCV-74-67, RHR SYS II INBOARD INJECTION VALVE, is powered from 
480V RMOV Board 2E which is powered from 480V Shutdown Board 2B. 
The valve motor has lost power. For second part, 2-FCV-74-47, RHR 
SHUTDOWN COOLING OUTBOARD SUCTION ISOLATION VALVE 
closes on a loss of RPS 2B. RPS 2B is powered from the 480V RMOV 
Board 2B, which is powered from 480V Shutdown Board 2B that was given 
as lost. In turn, the running RHR Loop II Pumps are automatically tripped.  
2-FCV-74-47, RHR SHUTDOWN COOLING SUCTION OUTBOARD 
ISOLATION VALVE is powered from the 250V RMOV Board 2A. 

RO Level Justification:  Tests the candidate’s knowledge of the electrical power supplies to RHR motor 
operated valves during a power supply loss that support Shutdown Cooling. 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): 2-OI-74, Rev. 189 (Attach if not previously provided) 

 2-OI-99, Rev. 96  

 OPL171.044, Rev. 22  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.044 Obj. 3.f   (As available) 

_________________ 

 

Question Source: Bank #    

 Modified Bank #  BFN 1510 #29 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2015  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question:  
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-OI-74: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 2-OI-99: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPL171.044:  Supports Distractors A(1), B(1) 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

Examination Outline Cross-reference: Level RO  SRO  

295001 (APE 1) Partial or Complete Loss of Forced Core Flow Circulation/1 & 4  
AA2.11 (10CFR 55.41.10) 

Ability to determine and/or interpret the following as they apply to 
Partial or Complete Loss of Forced Core Flow Circulation:  

• Individual loop flow(s)   

Tier # 1  ------  

Group # 1  ------  

K/A # 295001AA2.11  

Importance Rating 3.6  ------  

Proposed Question: # 23  

Unit 2 was operating at 100% Rated Thermal Power (RTP) when the following conditions 
occurred: 
 

• Reactor Recirculation Pump 2A tripped  

• 2-FI-68-48, JET PUMP FLOW for RECIRC LOOP B indicates less than  

40 x 106 lbm/hr  

 
Given the conditions above, in accordance with 2-AOI-68-1, Recirc Pump Trip / Core Flow 

Decrease, Core Flow must be       (1)       to ensure accurate indication is provided and the 

Operator is required to insert Control Rods to less than        (2)       loadline. 

 
A. (1) lowered 
 (2) 67% 
 
B. (1) lowered 
 (2) 74% 
 
C. (1) raised  

(2) 67% 
 
D. (1) raised 
 (2) 74% 

Proposed Answer: C      

Explanation 
(Optional): 

A INCORRECT:  The first part is incorrect but plausible in that Recirc Pump 
operation with one Recirc Pump out of service (2A) and the in-service Jet 
Pump Flow less than or equal to 41 x106 lbm/hr can result in inaccurate 
Core Flow indication. This results from positive Jet Pump Flow in the out of 
service loop being subtracted instead of added. The second part is correct 
(See C).  

 B INCORRECT:  The first part is incorrect but plausible (See A). The second 
part is incorrect but plausible in that previous revisions of AOI-68-1A  
(consolidated into AOI-68-1, current revision) required inserting Control 
Rods to less than 74% loadline.  



Form 4.2-1 Written Examination Question Worksheet 

 C CORRECT: (See attached) In accordance with 2-AOI-68-1, Recirc Pump 
Trip / Core Flow Decrease, with one Recirc Pump out of service, the 
operating Jet Pump Loop (in-service loop 2B) flow must be maintained 
greater than 41 x 106 lbm/hr while the out of service loop flow must be 
subtracted to have an accurate total core flow indication. This subtraction 
happens automatically following a pump trip/shutdown. The crew must 
verify the flow in the in-service loop is adequate to have accurate flow 
indication. For second part, the operating Jet Pump Loop 2B is required to 
be maintained greater than 41 x 106 lbm/hr as indicated using 2-FI-68-48, 
JET PUMP FLOW for RECIRC LOOP B.  

 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 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 required to adjust Core Flow to ensure accurate indication is maintained. 

 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 2-AOI-68-1, Rev. 38 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: OPL171.007 Obj. 2_   (As available) 

________________ 

Question Source: Bank #     

 Modified Bank #  BFN 21-04 #2 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

Copy of Bank Question: 

 

 



Form 4.2-1 Written Examination Question Worksheet 

Excerpt from 2-AOI-68-1: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 
 
 



Form 4.2-1 Written Examination Question Worksheet 

Excerpt from 1-AOI-68-1A (previous revision consolidated into current revision of 1-AOI-68-1):   
supports Distractor B(2), D(2)   

 
 

 
 

 



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

 

Examination Outline Cross-reference: Level RO  SRO  

295030 (EPE 7) Low Suppression Pool Water Level / 5 

EK1.03 (10CFR 55.41.8) 

Knowledge of the operational implications and/or cause and effect 
relationships of the following as they apply to Low Suppression Pool 
Water Level:  

• Heat capacity 

Tier # 1  ------  

Group # 1  ------  

K/A # 295030EK1.03  

Importance Rating 4.0  ------  

Proposed Question: # 24 
  

Unit 1 was operating at 100% RTP when an event occurred resulting in the following conditions: 
 

• Suppression Pool Water Temperature is 150 °F and rising  

• Suppression Chamber Pressure is 3 psig and rising 

• SRVs are being cycled for Reactor Pressure Control 

• Suppression Pool Water Level is 13 feet and lowering 

 
Given the conditions above, the        (1)       will be uncovered FIRST. 
 
        (2)        will be more effective at mitigating the CURRENT Heat Capacity limitations of 

Primary Containment. 

 
A. (1) HPCI Turbine exhaust 
 (2) Suppression Chamber Sprays 
 
B. (1) HPCI Turbine exhaust 
 (2) Suppression Pool Cooling 
 
C.  (1) Downcomer opening 
 (2) Suppression Chamber Sprays 
 
D. (1) Downcomer opening 
 (2) Suppression Pool Cooling 

Proposed Answer: B    

Explanation 
(Optional): 

A INCORRECT:  The first part is correct (See B).  The second part is incorrect 
but plausible if the candidate misinterprets the given parameters to believe 
Spraying the Suppression Chamber would be a more effective way to 
mitigate this condition.  Suppression Chamber Sprays is required to be 
perform prior to reaching 12 psig in the Suppression Chamber. 
Under normal LOCA circumstances, Spraying the Suppression Chamber 
has no benefit. 



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

 B CORRECT: (See attached) In accordance with EOIPM Section 0-V(G)  
EOI-2, Primary Containment Control Bases, for override SP/L-15, HPCI is 
required to be locked out by 12.75 feet Suppression Pool Water Level 
unless it’s needed for Adequate Core Cooling. HPCI Turbine exhaust 
normally discharges under the Suppression Pool Water Level, where the 
suppression function condenses the steam and prevents pressurizing the 
Suppression Chamber itself. For second part, given that Suppression Pool 
Water Temperature is well above the 95 °F EOI-2 entry condition, action 
must be taken to mitigate the current Heat Capacity limitations. The effects 
of a lowering Suppression Pool Water Level on heat capacity are mitigated 
by the use of Suppression Pool Cooling which will be more effective at 
lowering Suppression Pool Water Temperature to ensure Curve 3, Heat 
Capacity Temperature Limit is not violated.  

 C INCORRECT:  First part is incorrect but plausible if the candidate 
misapplies the key Suppression Pool Water Level at 11.5 feet which 
corresponds to the opening of the Downcomer. The openings of the 
96 Downcomer pipes extend from the vent ring header down into the 
Suppression Pool.  Suppression Pool Water Level must be maintained 
above the elevation of the Downcomer vent openings to ensure steam 
discharged from the Drywell in the Suppression Pool following a Primary 
System break will be adequately condensed.  Second part is incorrect but 
plausible (See A).     

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

RO Level Justification:  Tests the candidate’s knowledge of the operational implications on Primary 
Containment heat capacity as it relates to the most effective mitigation strategy for given degrading 
parameters. This question is rated as C/A due to the requirement to assemble, sort, and integrate at least 
two different parts of the question to predict an outcome.  This requires mentally using specific knowledge 
and its meaning to predict the correct outcome.  The candidate must read the multiple indications 
correctly, integrate them together, and recall the specific facts associated with each parameter to reach a 
conclusion. 

Technical Reference(s): 1-EOI-2, Rev. 8 (Attach if not previously provided) 

 EOIPM 0-V(G), Rev. 1  

 0-TI-394, Att. 7, Rev. 13  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.203 Obj. 13     (As available) 

_                               ___ 

Question Source: Bank #    

 Modified Bank #  BFN NRC 2104 #22 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 
Comprehension or Analysis 

X 

 



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

 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 
 

 



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

 

Copy of Bank Question: 
 

 



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

Excerpt from 0-TI-394, Att. 7: (referencing related Suppression Pool Levels)  
 

 
 

 
 

 



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

Excerpts from EOIPM Section 0-V(G):  
 
- Supports A(1), B(1) 

 

 
 

 



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

 

- Supports B(2), D(2) 

 
 



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

 
Excerpt from EOI-2: Supports B(2), D(2) 
  

 
 



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

 
- Supports Distractors C(1), D(1) for Suppression Pool Level at 11.5 feet  

(downcomer openings) 
 
 

 
 
 
 



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

 

- Supports Distractors A(2), C(2) for Suppression Chamber Sprays 
 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

203000 (SF2, SF4 RHR/LPCI) RHR/LPCI: Injection Mode 

K1.16 (10CFR 55.41.7) 

Knowledge of the physical connections and/or cause and effect 
relationships between the RHR/LPCI Injection Mode and the 
following systems: 

• Component cooling water systems 

Tier # 2  ------  

Group # 1  ------  

K/A # 203000 K1.16    

Importance Rating 2.7  
------  

Proposed Question: # 25   

To place Suppression Pool Cooling in service, which ONE of the following correctly identifies 

which RHRSW Pumps are available to provide cooling for RHR Heat Exchangers? 

 
RHRSW Pumps       (1)       supply cooling water to RHR Loop       (2)       heat exchangers.   
 
A. (1) B1 and B2 ONLY 
 (2) II ONLY 
 
B. (1) B1 and B2 ONLY 
 (2) I and II 
 
C. (1) B1, B2 and D1, D2 
 (2) II ONLY 
 
D. (1) B1, B2 and D1, D2 
 (2) I and II 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that RHRSW Pumps B1 
and B2 do supply cooling to RHR loop II, however the only portion is 
incorrect. The EECW/RHRSW Pump alignments are easily confused 
especially since they serve all 3 Units. Twelve total RHRSW Pumps exist, 
with A3, B3, C3, D3 designated as primary EECW Pumps while A1, B1, C1, 
D1 serve as EECW backup. That leaves A1, A2, B1, B2, C1, C2, D1, D2 as 
RHRSW Pumps dedicated for RHR services.  Second part is correct (See 
C).  

 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that B or D RHRSW Pumps can supply RHR Loop 
I and II during Standby Coolant mode.  The Standby Coolant mode and 
Suppression Pool Cooling mode of RHRSW and RHR Pumps are often 
confused between the Units. The Standby Coolant mode of RHR is Unit and 
Loop specific. D1 and D2 RHRSW Pumps serve Unit 1 RHR Loop II, Unit 2 
Loop I D1 and D2 where Loop II is B1 and B2 RHRSW Pumps. Unit 3 is 
RHR Loop I supplied by B1, B2 RHRSW Pumps.   



Form 4.2-1 Written Examination Question Worksheet 

 

 

 C CORRECT: (See attached) In accordance with 2-OI-74, RHR System, 
RHRSW Pumps B1, B2, D1, and D2 all can provide Suppression Pool 
Cooling to Loop II RHR heat exchangers for all 3 Units. For second part, B1, 
B2, D1, and D2 RHRSW Pumps only provide cooling to RHR Loop II heat 
exchangers.  

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

RO Level Justification:  Tests the candidate’s knowledge of the component cooling water alignments for 
RHRSW as it relates to RHR heat exchangers.  This question is rated as Memory due to the requirement 
to strictly recall operational facts supporting RHR /LPCI injection mode cooling. 

Technical Reference(s): 2-OI-74, Rev. 189 (Attach if not previously provided) 

 0-OI-23, Rev. 109  

 OPL171.044, Rev. 22  

 OPL171.046, Rev. 19U1  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.044 Obj.2d  (As available) 

________________ 

 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.046-04 002 
#1677 

(Note changes or attach parent) 

 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:  

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 2-OI-74: 
 

 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPL171.044 Lesson Plan: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 0-OI-23: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPL171.046: Also supports Distractors A(1), B(1) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

239002 (SF3 SRV) Safety Relief Valves 

K2.01 (10CFR 55.41.7) 

Knowledge of electrical power supplies to the following:  

• SRV solenoids 

Tier # 2  ------  

Group # 1  ------  

K/A # 239002K2.01  

Importance Rating 3.7  ------  

Proposed Question: # 26  

When Unit 3 Safety Relief Valve (SRV) solenoids experience an undervoltage condition on the 

normal power supply, the transfer to the alternate power supply       (1)      . 

 
ALTERNATE electrical power for Unit 3 SRV Solenoids, where available, is supplied from  

250 VDC       (2)      . 

 
A. (1) occurs automatically  
 (2) RMOV Boards ONLY 
 
B. (1) occurs automatically  
 (2) RMOV Boards and Battery Boards 
 
C. (1) must be performed manually 

(2) RMOV Boards ONLY 
 
D. (1) must be performed manually  
 (2) RMOV Boards and Battery Boards 
 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that all Safety Relief Valves (SRVs) are primarily powered by 
the 250V DC RMOV Boards and the backup power supply for some SRVs 
is 250V DC RMOV Boards.  Additionally, the normal and alternate power 
supplies to ADS Logic is the 250V DC RMOV boards. 

 B CORRECT: (See attached) In accordance with 3-AOI-1-1, Relief Valve 
Stuck Open, the ADS valves that have more than one power supply will 
automatically transfer on a loss of power when an undervoltage relays 
senses a loss of normal power supply voltage.  For second part, the 
alternate power supply for SRVs is from both RMOV Boards and Battery 
Boards. 

 C INCORRECT: First part is incorrect but plausible in that during Control 
Room abandonment, manual transfers associated with power supplies are 
necessary.  Second part is incorrect but plausible (See A). 

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

RO Level Justification:  Tests whether the candidate has knowledge of power supplies to SRV solenoids 
and how those power supplies interrelate.  Adding to the level of difficulty, these valves with alternate 
power supplies are utilized at the Remote Shutdown Panel; where a MANUAL transfer of power supplies 
to EMERGENCY is initiated.  Additionally, normal power supplies are distributed among the three 250 
VDC boards such that candidate may assume there is adequate time to manually transfer power, as the 
SRV LCO is predicated upon the Safety Mode only.  This question is rated as Memory due to the fact that 
it requires the strict recall of facts. 

 

Technical Reference(s): 3-AOI-1-1, Rev. 14 (Attach if not previously provided) 

 OPL171.009, Rev. 17U1  

 OPL171.043, Rev. 16  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.009, Obj 4   (As available) 

 

Question Source: Bank #   BFN 1006 NRC #44  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2010  

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 3-AOI-1-1: (using SRV 1-5 as an example) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPL171.009 Lesson Plan: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPL171.043 Lesson Plan: 

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

295029 (EPE 6) High Suppression Pool Water Level / 5 

EK2.07 (10CFR 55.41.7) 

Knowledge of the relationship between High Suppression Pool 
Water Level and the following systems or components: 

• Drywell/containment water level 

Tier # 1  ------  

Group # 2  ------  

K/A # 295029EK2.07    

Importance Rating 3.6  ------  

Proposed Question: # 27 
 

Unit 2 is operating at 100% RTP when an event occurred resulting in the following conditions: 
 
At 0400: 

• Suppression Pool Water Level is (-) 3 inches and rising at 1 inch per hour 

 
Given the conditions above, the EARLIEST time that Technical Specification (Tech Spec) 

3.6.2.2, Suppression Pool Water Level limit will be reached is      (1)       and 2-EOI-2, Primary 

Containment Control entry       (2)       be required for Suppression Pool Water Level. 

 
A. (1) 0515  
 (2) will NOT 
  
B. (1) 0515 
 (2) will 
 
C. (1) 0615 
 (2) will NOT 
 
D. (1) 0615 

(2) will 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that 0515 would result in 
a Suppression Pool Water Level of (-) 1.75 inches which would cause 
Suppression Chamber Level Abnormal (2-9-3B, Window 15) to annunciate. 
Second part is incorrect but plausible in that the candidate could 
miscalculate the rise of the Suppression Pool Water Level and/or confuse 
the result as it applies to 2-EOI-2 entry conditions or Tech Spec LCO 
requirements or 2-OI-64, Primary Containment normal operations for 
Suppression Pool Water Level. 

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

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

 D CORRECT: (See attached) Tech Spec 3.6.2.2 states that Suppression Pool 
Water Level shall be less (-) 6.25 inches with and (-) 7.25 inches without 
differential pressure control and ≤ (-) 1.0 inches. Given the rising rate of  
1 inch per hour began at 0400 with a starting level of (-) 3.0 inches then at 
0615, Suppression Pool Water Level would be (-) .75 inches. LCO 3.6.2.2 
will no longer be met since (-) .75 inches is higher than (-) 1.0 inches. For 
second part, in accordance with 1-EOI-2, Primary Containment Control, 
entry is required when Suppression Pool Water Level > (-) 1.0 inch which is 
the case for (-) .75 inches. 

RO Level Justification: Tests the candidate’s knowledge of system parameters such as High Suppression 
Pool Water Level in containment as it relates to Technical Specifications and entry-level conditions of 
Emergency Operating Instructions. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (3) The progression of an event. 
 

Technical Reference(s): Unit 2 Tech Spec 3.6.2.2, Amend. 253 (Attach if not previously provided) 

 2-OI-64, Rev. 129  

 2-ARP-9-3B, Rev. 38  

 2-EOI-2, Rev. 17  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.016 Obj. 11   (As available) 

_________________ 

Question Source: Bank #    

 Modified Bank #  BFN 2104 #85 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

 

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis   X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from Unit 2 Tech Spec 3.6.2.2: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-EOI-2: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 2-OI-64: Supports Distractors A(2), C(2) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-ARP-9-3B: Supports Distractors A(1), B(1) 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

Examination Outline Cross-reference: Level RO  SRO  

295033 (EPE 10) High Secondary Containment Area Radiation Levels / 9 

EK3.06 (10CFR 55.41.5) 

Knowledge of the reasons for the following responses or actions as 
they apply to High Secondary Containment Area Radiation Levels: 

• Operating ventilation systems 

Tier # 1  ------  

Group # 2  ------  

K/A # 295033EK3.06   

Importance Rating 3.6  ------  

Proposed Question: # 28  

Unit 3 is in MODE 5 when an event occurs resulting in the following: 
  

• All Refueling Zone radiation monitors indicate 69 mR/hr 

• All Reactor Zone radiation monitors indicate 73 mR/hr 

 
Given the conditions above, the Unit 3 Ventilation System isolates       (1)        Zone Ventilation 

System(s) to limit the       (2)        . 

 
A. (1) ONLY the Reactor  
 (2) release of fission products to the environment 
 
B. (1) ONLY the Reactor  
 (2) spread of contamination within Secondary Containment 
 
C. (1) the Refueling AND Reactor  
 (2) release of fission products to the environment 
 
D. (1) the Refueling AND Reactor  
 (2) spread of contamination within Secondary Containment 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that it is given that 
Refuel radiation is 69 mR/hr and Reactor zone is 73 mR/hr (exceeded the 
72 mR/hr isolation setpoint) which could lead the candidate to believe that 
only the Reactor Zone Ventilation isolates. Second part is correct (See C). 

 B INCORRECT: First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that the isolation of ventilation shuts down all 
Reactor and Refuel Zone fans. The candidate could reasonably believe the 
air flow stopping would be to prevent spreading of the radioactive particles 
as the flow path of air from outside of containment, through containment, 
and exhausted to the atmosphere covers the entire Secondary 
Containment.  



Form 4.2-1 Written Examination Question Worksheet 

 

 C CORRECT: (See Attached) In accordance with 3-OI-90, Radiation 
Monitoring System, when Reactor Zone Exhaust Radiation Monitors reach 
72 mr/hr high radiation, a 2 out 2 taken once logic PCIS Group 6 Isolation 
occurs for both Refueling and Reactor Zone Ventilation. Additionally, other 
automatic actions occur as a result of this signal such as Control Room 
Emergency Ventilation and Standby Gas Treatment auto start. For second 
part, in accordance with Tech Spec Bases 3.3.6.1, the isolation of 
containment upon a valid high radiation signal is to limit the release of 
fission products to the environment. Building ventilation is monitored and 
elevated, but it is not filtered. Standby Gas is filtered.  

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

RO Level Justification:  Tests the candidate’s knowledge of the Reactor and Refuel Ventilation Systems 
response to a high radiation condition and the associated bases for that response. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (4) The assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 
 

Technical Reference(s): 3-OI-90, Rev. 64 (Attach if not previously provided) 

 3-AOI-64-2D, Rev.20  

 U3 Tech Spec 3.3.6.1, Amend. 213  

Proposed references to be provided to applicants during examination: None 

 

Learning Objective: 

 

OPL171.017 Obj. 4   (As available) 

_________________ 

Question Source: 
Bank # 

 
  

 Modified Bank #  BFN 1909 #33 (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:  



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpts from 3-OI-90: 
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Excerpts from 3-AOI-64-2D: 
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Excerpt from U3 Tech Spec Bases 3.3.6.1: 
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Examination Outline Cross-reference: Level RO  SRO  

295037 (EPE 14) SCRAM Condition Present and Reactor Power Above APRM 
Downscale or Unknown / 1 

EK3.02 (10CFR 55.41.5) 

Knowledge of the reasons for the following responses or actions as 
they apply to SCRAM Condition Present and Reactor Power Above 
APRM Downscale or UNKNOWN: 

• Boron Injection 

Tier # 1  ------  

Group # 1  ------  

K/A # 295037EK3.02  

Importance Rating 4.2  
------ 

 

Proposed Question: # 29  

In accordance with EOI-1A, ATWS RPV Control and the associated EOI Program Manual, 

Standby Liquid Control (SLC) injection is required BEFORE Suppression Pool Temperature rises 

to a MINIMUM of       (1)        in order to       (2)       . 

  
A. (1) 110 °F 
 (2) preclude Emergency Depressurization 

 
B. (1) 110 °F 
 (2) prevent Thermal Hydraulic Instabilities (THI) 
 
C. (1) 120 °F 
 (2) preclude Emergency Depressurization 

 
D. (1) 120 °F 
 (2) prevent Thermal Hydraulic Instabilities (THI) 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-EOI-1A, ATWS RPV 
CONTROL, step ARC/Q-8 states BEFORE Suppression Pool Temperature 
rises to 110 °F, continue to step ARC/Q-9 – Boron Injection is Required.  
For second part, in accordance with EOIPM 0-V(D), EOI-1A, ATWS RPV 
Control Bases for step ARC/Q-8 states that if SLC is injected prior to 110 °F 
which equates to Boron Injection Initiation Temperature (BIIT), then 
Emergency RPV Depressurization may be precluded at lower Reactor 
Power levels.  

 B INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible in that ARC/Q-7 states, WHEN periodic APRM oscillations greater 
than 25 % peak-to-peak persist then ARC/Q-9 states Boron Injection is 
Required, however core instability is not tied to 110 °F Suppression Pool 
Temperature.  

 C INCORRECT:  First part is incorrect but plausible in that 120 °F is the Tech 
Spec 3.6.2.1 value for Suppression Pool Average Temperature at which the 
RPV is required to be depressurized to less than 200 psig. Second part is 
correct (See A).  

 D INCORRECT: First part is incorrect but plausible (See C). Second part is 
incorrect but plausible (See B).  
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RO Level Justification:  Tests the candidate’s knowledge of the reasons for Boron injection as it applies to 
ATWS 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 this knowledge and its 
meaning to predict the correct outcome especially given that the candidate must discern between 
Technical Specification and Emergency Operating Instruction Bases knowledge without any references 
provided. 
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): U2 Tech Spec 3.6.2.1, Amend. 253 (Attach if not previously provided) 

 2-EOI-1A, Rev. 3  

 EOIPM 0-V(D), Rev. 1  

   

 

Proposed references to be provided to applicants during examination: 
 

NONE 

Learning Objective: OPL171.202 Obj. 1     (As available) 

__________________      

Question Source: Bank #  ILT 1501 #13  

 Modified Bank #   (Note changes or attach parent) 

Question History: New    

  Last NRC Exam  2015  

 

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 



Form 4.2-1 Written Examination Question Worksheet 

 
Copy of Bank Question:  
 

 



Form 4.2-1 Written Examination Question Worksheet 

 
Excerpt from 2-EOI-1A: 
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Excerpt from EOIPM 0-V(D): 
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Excerpt from U2 Tech Spec 3.6.2.1: 
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Examination Outline Cross-reference: Level RO  SRO  

295031 (EPE 8) Reactor Low Water Level / 2 

EK2.06 (10CFR 55.41.7) 

Knowledge of the relationship between Reactor Low Water Level 
and the following systems or components:  

• High-pressure coolant injection (HPCI) 

 

Tier # 1  ------  

Group # 1  ------  

K/A # 295031EK2.06    

Importance Rating 4.1  
------ 

 

Proposed Question: # 30  

Unit 2 is operating at 100% RTP, with the following plant conditions: 
 

• HPCI is operating for a surveillance as follows: 

o 2-FCV-73-35, HPCI PUMP CST TEST VALVE, is THROTTLED OPEN 

o 2-FCV-73-36, HPCI/RCIC CST TEST VALVE, is OPEN 

o 2-FCV-73-44, HPCI PUMP INJECTION VALVE, is CLOSED 

• An event occurs resulting in a Reactor SCRAM 

• Reactor Water Level indicates (-) 50 inches 

 
Given the conditions above, which ONE of the following completes the statements below? 
 
2-FCV-73-36, HPCI/RCIC CST TEST VALVE will       (1)      .   
 
2-FCV-73-44, HPCI PUMP INJECTION VALVE will       (2)      . 
 
A. (1) remain OPEN 
 (2) travel OPEN 
  
B. (1) remain OPEN 
 (2) remain CLOSED  
 
C. (1) travel CLOSED 
 (2) travel OPEN 
 
D. (1) travel CLOSED 
 (2) remain CLOSED 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that when HPCI 
automatically initiates, multiple valves close and multiple valves will open in 
accordance with 2-OI-73, HPCI System. Additionally, given this 
combination, a flow path for the system would be retained since the aligned 
surveillance has it already pumping water, potentially at rated flow. Second 
part is correct (See C).  
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 B INCORRECT:  First part is incorrect but plausible (See A). Second part is 
incorrect but plausible when HPCI automatically initiates, multiple valves 
close and multiple valves will open in accordance with 2-OI-73, HPCI 
System. Additionally, given this combination, a candidate may assume one 
other valve must reposition first, as does the suction valves before allowing 
them to reposition. This is the case for Suppression Pool suction valves 
where both must be full open prior to the Condensate Storage Tank suction 
path automatically closing.  

 C CORRECT: (See attached) In accordance with 2-OI-73, HPCI System, 
HPCI automatically initiates on Low Reactor Water Level at (-) 45 inches.  
The test flow path isolates itself upon an automatic initiation signal and is 
interlocked closed. If open (as given), 2-FCV-73-36, HPCI/RCIC CST TEST 
VALVE, will automatically travel CLOSED. For second part, 2-FCV-73-44, 
HPCI PUMP INJECTION VALVE is a normally closed valve that along with 
a check valve prevents over pressurizing the system and acts as a 
boundary to the vessel while testing. Upon reaching automatic initiation of  
(-) 45 inches Reactor Water Level, HPCI will align itself automatically and  
2-FCV-73-44, HPCI PUMP INJECTION VALVE with travel OPEN.  

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

RO Level Justification:  Tests the candidate’s knowledge of the relationship between Low Reactor Water 
Level and HPCI as it relates to automatic initiation setpoints and valve interlocks. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 2-OI-73, Rev. 101 (Attach if not previously provided) 

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.042, Obj. 3  (As available) 

_________________  

Question Source: 

Bank # 

 OPL171.042-04.007 
#1386  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

 



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
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Excerpts from 2-OI-73: 
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Examination Outline Cross-reference: Level RO  SRO  

206000 (SF2, SF4 HPCIS) High-Pressure Coolant Injection  
K3.04 (10CFR 55.41.7)  

Knowledge of the effect that a loss or malfunction of the High-
Pressure Coolant Injection System will have on the following 
systems or system parameters:  

• Reactor Power 

Tier # 2  ------  

Group # 1  ------  

K/A # 206000K3.04  

Importance Rating 3.6  ------  

Proposed Question: # 31 
 

Unit 3 was operating at 100% RTP when HPCI initiates and injects on an invalid signal.   
 
Given the conditions above, Reactor Power as monitored on the Average Power Range Monitors 

(APRMs) on Panel 3-9-5 will       (1)        and INDICATED Total Steam Flow on Panel 3-9-5 will  

      (2)        . 

 
A. (1) rise  
 (2) rise 
 
B. (1) rise 
 (2) lower 

  
C. (1) lower 

(2) rise 
 
D. (1) lower 

(2) lower 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B). Second part is incorrect in that 
HPCI steam supply comes from ‘B’ Main Steam line which taps off before 
the 4 Main Steam line flow element indications on Panel 3-9-5. The 
candidate could easily confuse this configuration to conclude a rise in 
indicated total steam flow on Panel 3-9-5 when HPCI initiates. 

 B CORRECT: (See attached OE) In accordance with 3-OI-6, Feedwater 
Heating and Misc Drains System, removing Feedwater heaters from service 
results in higher Reactor Power due to rising moderation of neutrons. When 
HPCI initiates steam is leaving the steam cycle, less steam is going to 
Feedwater heating, thus the Feedwater Temperature is lower. Average 
Power Range Monitors (APRMs) on Panel 3-9-5 in the Main Control Room 
is real Power as sensed by Local Power Range Monitor (LPRM) detectors. 
The colder Feedwater Temperature results in a rise in Reactor Power.  
For second part, indicated Total Steam Flow on Panel 3-9-5 will lower when 
HPCI initiates. With Total Steam Flow coming from the 4 Main Steam line 
flow element indications on Panel 3-9-5, each tap off after the HPCI steam 
supply. HPCI is supplied from ‘B’ Main Steam line and the 4 Main Steam 
line flow indications each represent A, B, C, D lines respectively.  
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 C INCORRECT:  First part is incorrect but plausible in that Reactor Power 
Heat Balance will lower. BFN HPCI Inadvertent Injection OE (see attached) 
indicates Heat Balance Power lowered although actual Reactor Power rose 
since Heat Balance saw lower Steam Flow. It also saw lower Feedwater 
Temperatures but the lower Steam Flow was a larger variable and had 
more impact, thus indicated Reactor Power lowered. Second part is 
incorrect but plausible (See A).  

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

RO Level Justification: Tests the candidate’s knowledge of the effect on both actual and indicated 
Reactor Power during an inadvertent HPCI injection while the Reactor is at full Power. 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. 

Technical Reference(s): 3-OI-6, Rev. 84 (Attach if not previously provided) 

 3-OI-3, Rev. 114  

 3-47E812-1, Rev. 73  

 OPL171.042, Rev. 24U1  

 OPL171.012, Rev. 16  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.042 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  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  
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Excerpt from OPL171.042 Lesson Plan: 
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Excerpt from 3-OI-6:  
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Excerpts from HPCI Inadvertent Injection analysis OE: Illustrates rise in APRM Power 
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Excerpt from HPCI Inadvertent Injection analysis OE: Supports Distractors C(1), D(1) 
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Excerpt from 3-47E812-1: Illustrates HPCI steam supply from Main Steam line B 
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Excerpt from 3-OI-3: 
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Excerpt from OPL171.012 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

295021 (APE 21) Loss of Shutdown Cooling / 4 

AK1.03 (10CFR 55.41.9) 

Knowledge of the operational implications and/or cause and effect 
relationships of the following as they apply to LOSS OF 
SHUTDOWN COOLING: 

• Adequate Core Cooling  

Tier # 1  ------  

Group # 1  ------  

K/A # 295021AK1.03  

Importance Rating 4.4  ------  

Proposed Question: # 32  

Preparations are underway to place Unit 2 in Cold Shutdown following a SCRAM when the 

following occurs: 

 

• 2B RHR Pump was started for Shutdown Cooling (SDC) 

• Reactor Water Level then lowered to 0 inches 

  
Given the conditions above, SDC       (1)       isolate.  
 
In accordance with 2-OI-74, Residual Heat Removal System (RHR), the normal Cold Shutdown 

Reactor Water Level band is maintained to prevent       (2)      . 

 
A. (1) will  
 (2) thermal stratification 
 
B. (1) will  
 (2) jet pump cavitation 
 
C. (1) will NOT  
 (2) thermal stratification 
 
D. (1) will NOT  
 (2) jet pump cavitation 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-OI-74, RHR, if in 
Shutdown Cooling, a PCIS Group 2 Isolation occurs when Reactor Water 
Level lowers to (+) 2 inches. Given that Reactor Water Level lowered to  
0 inches, Shutdown Cooling will isolate. For second part, 2-OI-74 states that 
Reactor Level Band should be maintained 70 to 90 inches to prevent 
thermal stratification with no forced flow due to allowing the core to 
communicate with the annulus and aiding in natural circulation. 

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible if the candidate confuses the Shutdown Cooling conditions given 
in the stem as indications of jet pump cavitation believing that higher 
Reactor Water Level will result in more margin to jet pump cavitation.  
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 C INCORRECT:  First part is incorrect but plausible in that Reactor Water 
Level 0 inches is below the setpoint of (+) 2 inches for the RHR Group 2 
PCIS Isolation while also above the HPCI/RCIC automatic initiation setpoint 
of (-) 45 inches.  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 knowledge of ensuring Adequate Core Cooling during a 
Loss of Shutdown Cooling event. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
  

Technical Reference(s): 2-OI-74, Rev. 189 (Attach if not previously provided) 

 OPL171.044, Rev. 22  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.044 Obj. 12_   (As available) 

_____________ _____                              

Question Source: Bank #    

 Modified Bank #  BFN 1909 #36 (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:  
 

Unit 1 is preparing for a Refueling outage with the following conditions: 
  

• RHR SYS I FLOW is 7500 gpm for Shutdown Cooling (SDC) 

• NO Recirc Pumps are in service 

• Reactor Coolant Temperature is 175 °F 

• NO other testing or evolutions are in progress 

 
Which ONE of the following completes the statements below? 
 
Given the conditions above, in accordance with 1-OI-74, Residual Heat Removal System, 

Reactor Water Level should be maintained       (1)     . 

 
The purpose of maintaining this SDC Reactor Water Level is to       (2)     .  
 
A. (1) < 70 inches 
 (2) prevent thermal stratification 
 
B. (1) < 70 inches 
 (2) prevent jet pump cavitation 
 
C. (1) 70 to 90 inches 
 (2) prevent thermal stratification 
 
D. (1) 70 to 90 inches 
 (2) prevent jet pump cavitation 
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Excerpt from OPL171.044 Lesson Plan: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpts from 2-OI-74: 
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Examination Outline Cross-reference: Level RO  SRO  

209001 (SF2, SF4 LPCS) Low-Pressure Core Spray  
K4.05 (10CFR 55.41.7) 

Knowledge of Low-Pressure Core Spray System design features 
and/or interlocks that provide for the following:  

• Pump minimum flow 

Tier # 2  ------  

Group # 1  ------  

K/A # 209001K4.05  

Importance Rating 3.4  ------  

Proposed Question: # 33   

In accordance with 2-OI-75, Core Spray System automatic interlocks, when system flow reaches 

the SETPOINT of       (1)        gpm, 2-FCV-75-9(37), CORE SPRAY SYS I(II) MINIMUM FLOW 

VALVEs OPEN and will CLOSE when system flow reaches the SETPOINT of        (2)        .  

 
A. (1) 900 gpm 
 (2) 2600 gpm 
 
B. (1) 900 gpm 
 (2) 5800 gpm 
 
C. (1) 2200 gpm 
 (2) 2600 gpm 
 
D. (1) 2200 gpm 
 (2) 5800 gpm 

Proposed Answer:  C  

Explanation 
(Optional): 

A 
INCORRECT:  First part is incorrect but plausible in that multiple safety 
systems at BFN each have their own flowrate setpoint to both open and 
close pump minimum flow valves. 900 gpm is the set point for HPCI 
minimum flow valve to open on a low flow condition. Second part is correct 
(See C).  

 B 
INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that 5800 gpm is the setpoint for the RHR 
minimum flow valve to open.  

 C 
CORRECT: (See attached) In accordance with 2-OI-75, Core Spray 
System, 2-FCV-75-9(37), CORE SPRAY SYS I(II) MINIMUM FLOW 
VALVEs will automatically open when flow reaches 2200 gpm lowering. For 
second part, Core Spray minimum flow valves will auto close when system 
flow reaches 2600 gpm rising.  

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

RO Level Justification:  Tests the candidate’s knowledge of the Core Spray System design features and 
pump minimum flow valve automatic interlocks. This question is rated as memory due to strictly recalling 
facts related to the Core Spray System design features.   

Technical Reference(s): 2-OI-75, Rev. 118 (Attach if not previously provided) 
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Proposed references to be provided to applicants during examination: NONE 

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

 ___________________ 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.045-06 009 
#1663 

(Note changes or attach parent) 

 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: 
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Excerpt from 2-OI-75: 
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Examination Outline Cross-reference: Level RO  SRO  

295038 (EPE 15) High Offsite Radioactivity Release Rate / 9 

EA1.08 (10CFR 55.41.7) 

Ability to operate and/or monitor the following as they apply to HIGH 
OFF-SITE RADIOACTIVITY RELEASE RATE: 

• MSIV leakage control 

Tier # 1  ------  

Group # 1  ------  

K/A # 295038EA1.08  

Importance Rating 3.1  ------  

Proposed Question: # 34    

Unit 1 was operating at 100% RTP when an event occurred, resulting in the following conditions: 

 

• A manual SCRAM was inserted, ALL Control Rods are in 

• MAIN STEAM LINE RADIATION HIGH-HIGH,  

(1-9-3A, Window 27) is sealed in 

• OFFGAS AVERAGE ANNUAL RELEASE RATE EXCEEDED,  

(1-9-4C, Window 27) is sealed in 

 
Given the conditions above, Main Steam Isolation Valves (MSIVs) 

require closure based on actions contained within Alarm Response Procedure (ARP) 

     (1)      , Window 27. 

 
The MAIN STEAM LINE RADIATION HIGH-HIGH alarms at radiation levels of  

      (2)       normal full power background.  

 
A. (1) 1-9-3A 
 (2) 1.5 x 

 
B. (1) 1-9-3A 
 (2) 3.0 x 
 
C. (1) 1-9-4C 
 (2) 1.5 x 

 
D. (1) 1-9-4C 
 (2) 3.0 x 

Proposed Answer:  B  

27

OG AVG ANNUAL 
RELEASE LIMIT 

EXCEEDED 
1-RA-90-157C 
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Explanation 
(Optional): 

A INCORRECT: First part is correct (See B). Second part is incorrect but 
plausible in that 1.5 x normal full power background radiation is the alarm 
setpoint for MAIN STEAM LINE RADIATION HIGH, (1-9-3A, Window 7) 
which is not given in this question. 

 B CORRECT: (See attached) In accordance with the given sealed in 
(meaning valid) alarm MAIN STEAM LINE RADIATION HIGH-HIGH,  
(1-9-3A, Window 27), a core flow runback is to be inserted followed by a 
manual SCRAM.  Additionally, the same ARP specifies that, if SLC injection 
per RC/Q of EOI-1 is NOT required, then MSIVs must be closed. Since all 
Control Rods are in (as given), this is specifically indicating that the Reactor 
is shut down under all conditions therefore closing the MSIVs is required. 
For second part, in accordance with the given MAIN STEAM LINE 
RADIATION HIGH-HIGH (1-9-3A, Window 27), the alarm setpoint is 3.0 x 
normal full power background radiation levels.    

 C INCORRECT: First part is incorrect but plausible in that candidates must 
determine the specifics between MAIN STEAM LINE RADIATION HIGH,  
(1-9-3A, Window 7) which is not given versus the given MAIN STEAM LINE 
RADIATION HIGH-HIGH, (1-9-3A, Window 27).  Window 7 alarms at 1.5 x 
normal full power background and does NOT require MSIV closure versus 
Window 27 alarming at 3.0 x normal full power background and does 
require MSIV closure when SLC injection is not required.  Additionally, the 
given OFFGAS AVERAGE ANNUAL RELEASE RATE EXCEEDED,  
(1-9-4C, Window 27) does NOT require MSIV closure. 

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

RO Level Justification:  Tests the candidate’s ability to operate equipment and monitor plant conditions to 
control releases of offsite radioactivity associated with procedural requirements related to MSIV 
operation. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 1-ARP-9-3A, Rev. 53 (Attach if not previously provided) 

 1-ARP-9-4C, Rev. 30  

   

Proposed references to be provided to applicants during examination: MAIN STEAM LINE RADIATION 
HIGH-HIGH (1-9-3A, Window 
27), OFFGAS AVERAGE 
ANNUAL RELEASE RATE 
EXCEEDED (1-9-4C,  
Window 27) 

 

Learning Objective: 

 

OPL171.033 Obj. 3.a    (As available) 

___________________ 
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Question Source: Bank #    

 Modified Bank #  BFN 1804 #98 (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: 55.41 X 

 55.43  

Comments:  
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Copy of Bank Question: 
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Excerpts from 1-ARP-3A, WINDOW 27: 
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Excerpts from 1-ARP-3A, WINDOW 7: Supports Distractors A(2), C(2)  
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Excerpts from 1-ARP-4C, WINDOW 27: Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

212000 (SF7 RPS) Reactor Protection  
K6.10 (10CFR 55.41.7) 

Knowledge of the effect of the following plant conditions, system 
malfunctions, or component malfunctions on the Reactor Protection 
System:  

• Reactor/turbine pressure regulating system  

Tier # 2  ------  

Group # 1  ------  

K/A # 212000K6.10  

Importance Rating 3.5  ------  

Proposed Question: # 35   

In accordance with 1-OI-99, Reactor Protection System (RPS), which ONE of the following 

completes the statements below? 

 
The Generator Load Reject Turbine Control Valve (TCV) Fast Closure RPS SCRAM signal is 

automatically bypassed at        (1)        RTP.   

 
The pressure switch on either TCV 1 or 3 will send a trip signal to RPS Trip System       (2)       . 
 
A. (1) 50% 
 (2) A 
 
B. (1) 50% 
 (2) B 
 
C. (1) 5% 
 (2) A 
 
D. (1) 5% 
 (2) B 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that there are 19 
automatic Reactor SCRAM initiation signals the candidate must recall from 
memory as it relates to numerous system setpoints along with variations of 
logic and bypass conditions. Second part is correct (See A).  

 B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that TCVs 1 and 3 input into RPS channels A1 and 
A2 while TCVs 2 and 4 input into RPS channels B1 and B2 respectively. 

 C CORRECT: (See attached) In accordance with 1-OI-99, Reactor Protection 
System, upon a Main Turbine trip, TCV fast closure is sensed, however it is 
automatically bypassed in the RPS SCRAM logic while Reactor Power is 
LESS than 26%. It is active greater than 26% to enable the RPS function 
due to being at a Reactor Power that’s greater than the bypass valve 
capacity. For second part, there are 4 automatic strings of RPS logic 
channels, A1/A2 and B1/B2. TCV 1 inputs to A1 and TCV 3 inputs in to A2. 
Additionally, TCV 2 inputs to B1 and TCV 4 inputs to B2.  
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 D INCORRECT: First part is correct (See C). Second part is incorrect but 
plausible (See B). 

RO Level Justification:  Tests the candidate’s knowledge of the operation of the turbine pressure 
regulating system it relates to the Reactor Protection System. This question is rated as memory due to 
strictly recalling facts related to the turbine pressure regulating system and Reactor Protection System.    

Technical Reference(s): 1-OI-99, Rev. 61 (Attach if not previously provided) 

 OPL171.028, Rev. 26  

 1-ARP-9-5B, Rev. 24  

 1-730E915-9, Rev. 23  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.028 Obj. 12j    (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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Excerpts from 1-OI-99:   
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Excerpt from 1-ARP-9-5B:   
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Excerpt from 1-730E915-9:  Illustrates RPS logic channel A2 as it relates to pressure switch for 
1-FCV-1-85, Turbine Control Valve 3 (Same for RPS logic channel A1/B1/B2 for 1-FCV-75/80/89) 
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Excerpt from OPL171.028 Lesson:   

 



Form 4.2-1 Written Examination Question Worksheet 

 

Examination Outline Cross-reference: Level RO  SRO  

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

G2.1.20 (10CFR 55.41.10) 

Ability to interpret and execute procedure steps. 

Tier # 1  ------  

Group # 1  ------  

K/A # 700000G2.1.20    

Importance Rating 4.6  ------  

Proposed Question: # 36  

Unit 3 is operating at 80% RTP with the following conditions:  
 

• The Transmission System Operator (TOp) notified the Shift Manager (SM) that the  

500 KV System voltage is 542 KV  

• Grid frequency is 60.03 Hz  

• Unit 3 Main Generator Reactive Load is 53 MVARs outgoing  

• 0-AOI-57-1E, Grid Instability has been entered by all Units  

 
Given the conditions above, which ONE of the following identifies how to restore to normal limits  

in accordance with 0-AOI-57-1E? 
 
A. Raise Reactive Power using the Voltage Regulator. 
 
B. Lower Reactive Power using the Voltage Regulator. 
 
C. Raise Reactor Power by approximately 1% / minute using Recirculation Flow. 
  
D. Lower Reactor Power by approximately 1% / minute using Recirculation Flow.  

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible in that if System voltage is lower than 
510 KV then RAISE Reactive Power until System voltage returns to 510 KV 
OR UNTIL Generator Reactive Power reaches (+) 300 MVAR (maximum 
outgoing/lagging Reactive limit). 

 B CORRECT: (See attached) In accordance with 0-AOI-57-1E, if system 
voltage is greater than 540KV then LOWER Reactive Power until System 
voltage is 530KV (normal limits of 520 +/- 10 KV) OR UNTIL Generator 
Reactive Power reaches (-) 150 MVAR (Incoming/leading Reactive limit).  In 
accordance with 3-OI-47, to adjust GENERATOR MVAR in the 
negative/leading direction, PLACE VOLTAGE REGULATOR 
LOWER/RAISE ADJUST in LOWER until desired MVAR is indicated. 

 C INCORRECT:  Incorrect but plausible in that if System frequency was lower 
than 59.85 Hz AND Reactor power is less than rated power, THEN RAISE 
Reactor Power by approximately 1%/minute (10 MWe/minute) UNTIL 
System frequency returns to 59.98 Hz. 

 D INCORRECT:  Incorrect but plausible in that if System frequency was 
greater than 60.15 Hz THEN LOWER Reactor power by approximately 
1%/minute (10 MWe/minute) UNTIL system frequency returns to 60.03 Hz. 



Form 4.2-1 Written Examination Question Worksheet 

 

RO Level Justification:  Tests the candidate’s ability to recognize the need and method to adjust the 
generator voltage regulator controls to lower REACTIVE power during grid instability 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. 
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 0-AOI-57-1E, Rev. 11 (Attach if not previously provided) 

 3-OI-47, Rev. 130  

   

 

Proposed references to be provided to applicants during examination: 

 
NONE 

 

Learning Objective: 

 

OPL171.134 Obj. 9    (As available) 

__________________ 

 

Question Source: Bank # 

 

BFN 1804 NRC #20  

 Modified Bank #   (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: 55.41 X 

 55.43  

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
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Excerpts from 3-OI-47: 
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Excerpts from 0-AOI-57-1E: 
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Examination Outline Cross-reference: Level RO  SRO  

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

G2.1.30 (10CFR 55.41.7) 

Ability to locate and operate components, including local controls 

 

Tier # 1  ------  

Group # 2  ------  

K/A # 295017G2.1.30  

Importance Rating 4.4  ------  

Proposed Question: # 37   

Unit 2 is operating at 100% RTP when 2-RM-90-265A, Off-Gas Post-Treatment Radiation 

Monitor, fails UPSCALE.  

 
One minute after the given conditions above, 2-FCV-66-28, Off-Gas System Isolation Valve, 

      (1)         AUTOMATICALLY close. 

 
If directed to manually restrain the 2-FCV-66-28, Off-Gas System Isolation Valve, the AUO will 

be dispatched to the      (2)        . 

 
A. (1) will 
 (2) Turbine Building 
 
B. (1) will 
 (2) Off Gas Stack 
 
C. (1) will NOT 
 (2) Turbine Building 
 
D. (1) will NOT 
 (2) Off Gas Stack 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that the stem states that 
only one instrument is indicating upscale. The alarm OFFGAS POST 

TREATMENT RADIATION HIGH-HIGH, (2-9-4C, Window 34), does not 
state that 2-FCV-66-28 will automatically close. The candidate could easily 
confuse the required trip logic along with the purpose of the mechanical 
restraining device associated with 2-FCV-66-28.  Second part is incorrect 
but plausible in that a significant amount of the Off-Gas system components 
are in the Turbine Building in various locations and on multiple elevations.  
Additionally, the Off-Gas system can be isolated in the Turbine Building.   

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

 C INCORRECT: First part is correct (See D). Second part is incorrect but 
plausible (See A). 
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 D CORRECT: (See attached) In accordance with the alarm OFFGAS POST 
TREATMENT RADIATION MONITOR HI-HI-HI/INOP, (2-9-4C, Window 35), 
2-FCV-66-28, OFFGAS SYSTEM ISOLATION VALVE closes after a  
5-second time delay. 2-OI-66, Off-Gas System states that the automatic 
isolation of 2-FCV-66-28 occurs on any combination of ‘HI-HI-HI’, 
downscale, or inoperable trip simultaneously in both (two-out-of-two logic) 
trip channels (channel A - RM-90-266A and Channel B - RM-90-265A) of 
the Post-Treatment Radiation Monitoring System.  
For second part, 2-FCV-66-28 is located near the end of the Off-Gas 
System flow path and is specifically located on the ground floor of the  
Off-Gas Stack in its own room. 

RO Level Justification: Tests the candidate’s ability to locate and operate Off-Gas System components 
including local controls as it relates to the Radiation Monitoring System and High Off-Site Radioactive 
Release Rate.  This question is rated as C/A due to the requirement to assemble, sort, and integrate the 
parts of the isolation logic to predict an outcome. The candidate must mentally use this knowledge and its 
meaning to predict the correct outcome.   
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (4) The assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 

 

Technical Reference(s): 2-ARP-9-4C, Rev. 36 (Attach if not previously provided) 

 2-OI-66, Rev. 120  

   

  

Proposed references to be provided to applicants during examination: NONE   

Learning Objective: OPL171.030 Obj. 6   _  (As available) 

__________________ 

 

Question Source: Bank #    

 Modified Bank #  BFN 2104 #15 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

 

  

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: 
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Excerpts from 2-ARP-9-4C: 
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Excerpt from 2-OI-66: 
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Examination Outline Cross-reference: Level RO  SRO  

218000 (SF3 ADS) Automatic Depressurization 

G2.1.23 (10CFR 55.41.10) 

Ability to perform general or normal operating procedures during any 
plant condition. 

Tier # 2  ------  

Group # 1  ------  

K/A # 218000G2.1.23    

Importance Rating 4.3  ------  

Proposed Question: # 38 
  

Unit 1 was operating at 100% RTP when the following conditions occur: 
 

• An Automatic Depressurization System (ADS) valve failed open and CANNOT be closed 

• OATC reports Reactor Power is 8% following the SCRAM 

• Plant conditions require Emergency Depressurization  

 
In accordance with EOIs, ADS       (1)        required to be inhibited. 
 
In accordance with the EOI Program Manual, once directed to open 6 ADS Main Steam Relief 

Valves (SRV) for Emergency Depressurization, the Reactor Operator will open  

      (2)       additional SRVs. 

 
A. (1) is 
 (2) 5 

 
B. (1) is  
 (2) 6 
 
C. (1) is NOT 
 (2) 5 

 
D. (1) is NOT 
 (2) 6 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that it is given that an ADS valve has failed open and cannot be 
closed, the candidate could believe that failed open ADS valve will count as 
1 of the 6 and only 5 additional SRVs need to be opened. 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 B CORRECT: (See attached) In accordance with 1-EOI-1A, ATWS RPV 
CONTROL, ADS is required to be inhibited given that Reactor Power is 
above 5% in preparation of lowering Reactor Water Level to mitigate the 
ATWS conditions.  For second part, in accordance with EOIPM 0-V(D),  
EOI-1A, ATWS RPV Control Bases, if one or more ADS valves cannot be 
opened, other MSRVs are required to be opened to effect the desired RPV 
depressurization until the total number of open MSRVs equals the number 
of MSRVs dedicated to ADS function which is 6. Additionally, in accordance 
with EOIPM 0-V(C), the direction to ‘OPEN 6 MSRVs (ADS valves 
preferred)’ requires manual action, even if the valves are already open on 
high pressure. Direct manual control must be established to ensure that the 
valves remain open as RPV Pressure lowers and will open if necessary, to 
prevent RPV repressurization.      

 C INCORRECT:  First part is incorrect but plausible in that it is given that 
Emergency Depressurization is required, the candidate could believe that 
the ADS valves are going to be opened at some point at time so no need to 
inhibit ADS.  Second part is incorrect but plausible (See A).   

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

RO Level Justification:  Tests the candidate’s ability to perform operating procedures during emergency 
conditions as it relates to Automatic Depressurization of the RPV. 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. 

Technical Reference(s): EOIPM Section 0-V(C), Rev.1 (Attach if not previously provided) 

 EOIPM Section 0-V(D), Rev.1  

 1-EOI-1A, Rev. 1  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.043 Obj. 6     (As available) 

__________________ 

Question Source: Bank #    

 Modified Bank #  BFN 1804 #42 (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: 55.41 X 

 55.43  

Comments:  
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Copy of Bank Question: 
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Excerpt from 1-EOI-1A: 
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Excerpt from EOIPM Section 0-V(C): 
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Excerpt from EOIPM Section 0-V(D): 
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Examination Outline Cross-reference: Level RO  SRO  

290003 (SF9 CRV) Control Room Ventilation  

K3.06 (10CFR 55.41.7) 

Knowledge of the effect that a loss or malfunction of the Control 
Room Ventilation will have on the following systems or system 
parameters: 

• Control room radioactivity 

Tier # 2  ------  

Group # 2  ------  

K/A # 290003K3.06  

Importance Rating 3.5  ------  

Proposed Question: # 39  

Given the following conditions: 
 

• A LOCA has occurred on Unit 2 

• Control Bay Ventilation has isolated 

• Control Room Emergency Ventilation System (CREV) ‘A’ is currently selected 

 
If CREV ‘A’ fails to start, then CREV ‘B’       (1)       start AUTOMATICALLY. 
 
CREV is designed to maintain Control Room differential pressure       (2)       to limit the spread of 

radioactive contamination. 

 
A. (1) will 
      (2) positive  
  
B. (1) will  

(2) negative  
 
C. (1) will NOT 

(2) positive  
 
D.  (1) will NOT 

(2) negative  

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 0-OI-31, Control Bay and 
Off-Gas Treatment Building Air Conditioning System, the CREV UNIT 
PRIMARY SELECTOR switch may be placed in the ‘A’ or ‘B’ train position 
to operate on a designed time delay. ‘A’ train in the preferred selected train 
with ‘B’ as the preferred standby.  The standby CREV Unit (in this case, 
CREV ‘B’) start timer also counts down to start on an initiation signal, but 
with a 30 second time delay.  If the selected CREV Unit fails to start within 
approximately 75 seconds, the standby CREV Unit (B) will automatically 
start due to a low differential pressure signal.  For second part, in 
accordance with Technical Specification Bases 3.7.3, a single CREV Unit is 
designed to pressurize the Control Room to minimize air infiltration from 
outside the Control Room to maintain habitability. 
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 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that the Reactor Building Ventilation System is designed to 
prevent the release of radioactivity to the adjacent zones, which could be 
considered negative pressure to minimize the outflow to other zones. 

 C INCORRECT: First part is incorrect but plausible in that there is a selector 
switch in the CREV System to determine which CREV Unit is selected to 
start in the event that a valid CREV actuation signal is received.  It is 
plausible that the candidate would expect that only the selected CREV Unit 
would start on an initiation signal.  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 knowledge of the start sequence of the Control Room 
Ventilation Systems and how Control Room radioactivity is controlled by the CREV System.  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.   

Technical Reference(s): 0-OI-31, Rev. 166       (Attach if not previously provided) 

 OPL171.067, Rev. 22  

 FSAR 10.12, Rev. 22  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.067, Obj. 3, 18   (As available) 

___________________ 

Question Source: Bank #    

 
Modified Bank # 

 BFN NRC 17-03 
#72 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2017  

  

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:  
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Excerpts from 0-OI-31: 
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Excerpt from OPL171.067 Lesson Plan: 
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Excerpt from FSAR, 10.12: 
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Examination Outline Cross-reference: Level RO  SRO  

223002 (SF5 PCIS) Primary Containment Isolation / Nuclear Steam Supply Shutoff 

K1.04 (10CFR 55.41.7) 

Knowledge of the physical connections and/or cause and effect 
relationships between the Primary Containment Isolation 
System/Nuclear Steam Supply Shutoff and the following systems: 

• HPCI 

Tier # 2  ------  

Group # 1  ------  

K/A # 223002K1.04    

Importance Rating 4.2  ------  

Proposed Question: # 40  

Unit 2 is operating at 100% RTP and the HPCI System surveillance test was started.  
 
A seismic event occurs that results in a HPCI steam leak with the following conditions:  
 

• 250V RMOV BOARD 2A de-energized  

• HPCI room temperature is 190 °F and rising 

• Highest steam rate achieved was 160% of rated flow 

 
Given the above conditions, HPCI received a PCIS Isolation signal from high       (1)       . 
 
BOTH 2-FCV-73-2, HPCI STEAM LINE INBOARD ISOLATION VALVE AND 2-FCV-73-3, HPCI 

STEAM LINE OUTBOARD ISOLATION VALVE       (2)        close on the PCIS isolation signal. 

 
A. (1) temperature 
 (2) will 

 
B. (1) temperature 
 (2) will NOT 
 
C. (1) steam flow rate 
 (2) will 

 
D. (1) steam flow rate 
 (2) will NOT 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that although 250V RMOV Board 2A is de-energized, HPCI will 
still isolate on high area temperature or high steam flow.  2-FCV-73-2, HPCI 
STEAM LINE INBOARD ISOLATION VALVE will isolate on the PCIS signal, 
but 2-FCV-73-3, HPCI STEAM LINE OUTBOARD ISOLATION VALVE will 
not because it has lost power (2A 250V DC RMOV Board).  HPCI Logic has 
two power supplies: 250V DC RMOV Board 2B (HPCI Logic Bus A) and 
250V DC RMOV Board 2A (HPCI Logic Bus B).  A loss of 250V DC RMOV 
Board 2B will result in a loss of ALL isolation capability. 
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 B CORRECT: (See attached) In accordance with 2-OI-73, High Pressure 
Coolant Injection System, area temperature has exceeded the isolation 
setpoint for the HPCI Room (185⁰ F).  For second part, although  
2-FCV-73-2, HPCI STEAM LINE INBOARD ISOLATION VALVE will close 
on the temperature isolation signal, 2-FCV-73-3, HPCI STEAM LINE 
OUTBOARD ISOLATION VALVE has lost its power supply and therefore 
will not automatically close on the PCIS Isolation signal. 

 C INCORRECT:  First part is incorrect but plausible in that the given steam 
flow does not exceed the HPCI PCIS Isolation setpoint (200%), but it does 
exceed the setpoint for a RCIC Isolation (150% in accordance with 2-OI-71, 
Reactor Core Isolation Cooling System).  HPCI and RCIC have similar trips 
and isolations, but the values are different between the two systems and the 
two systems are often confused.  Second part is incorrect but plausible  
(See A). 

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

 

RO Level Justification:  Given HPCI parameters, tests the candidate’s knowledge of the effect of 
exceeding a PCIS Isolation setpoint for HPCI and the effect of a loss of HPCI Isolation Logic Power on 
the inboard and outboard HPCI Steam Supply Valves.  This question is rated as C/A due to the 
requirement to assemble, sort, and integrate at least two different parts of the question to predict an 
outcome.  The candidate must know the HPCI PCIS Isolation setpoints and integrate that with the loss of 
power to one Division of HPCI Isolation Logic and determine how the isolation valves will respond. 

Technical Reference(s): 2-OI-73, Rev. 101 (Attach if not previously provided) 

 2-AOI-64-2B, Rev.17  

 2-OI-71, Rev.75  

 OPL171.042, Rev. 24U1  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.043 Obj. 6     (As available) 

__________________ 

Question Source: 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: 55.41 X 

 55.43  

Comments:  
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Excerpt from 2-AOI-64-2B:  
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Excerpt from 2-OI-73: 
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Excerpts from OPL171.042 Lesson Plan: 
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Excerpt from 2-OI-71: Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

295005 (APE 5) Main Turbine Generator Trip /3 

AK2.03 (10CFR 55.41.7) 

Knowledge of the relationship between Main Turbine Generator trip 
and the following systems and components: 

• Recirculation System 

 

Tier # 1  ------  

Group # 1  ------  

K/A # 295005AK2.03    

Importance Rating 3.5  
------  

Proposed Question: # 41  

Unit 1 is operating at 100% RTP. 
 
Given the condition above and pertaining to End-of-Cycle Recirculation Pump Trips  

(EOC-RPT), the NORMAL plant configuration of 1-HS-099-5A-S14A and 1-HS-099-5A-S14B, 

RECIRC PUMP TRIP (RPT) LOGIC A/B TEST SWITCHES in the Aux Instrument Room, are in 

the       (1)       position.   

 
IF the above switches are in the NORMAL position, THEN a Recirculation Pump trip will occur as 

a result of the        (2)       Valves being less than 90% open. 

 
A. (1) NORMAL 
      (2) Turbine Stop  
 
B. (1) NORMAL 
      (2) Turbine Control  
 
C. (1) OUT OF SERVICE 
      (2) Turbine Stop  
 
D. (1) OUT OF SERVICE 
      (2) Turbine Control  
 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible if the candidate confuses 
the EOC-RPT NORMAL plant configuration as the NORMAL position of the 
RPT LOGIC A/B TEST SWITCHES, however this is not the case at Browns 
Ferry.  Second part is correct (See C).        

 B INCORRECT:  First part is incorrect but plausible (See A). Second part is 
incorrect but plausible if the RPT LOGIC A/B TEST SWITCHES are in the 
NORMAL position, then a Recirc Pump Trip (RPT) occurs when Emergency 
Trips Supply Oil Pressure is less than 850 psig. This is a Turbine Control 
Valve Fast Closure (load reject) which also results in a Reactor SCRAM 
signal.            
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 C CORRECT: (See attached) In accordance with 2-OI-68, Reactor  
Recirculation System, the End-of-Cycle Recirculation Pump Trips  
(EOC-RPT) logic are bypassed (disabled) from the Aux Instrument Room 
and may remain out of service for any length of time.  This is performed by 
placing the both of the RPT LOGIC A/B TEST SWITCHES in the OUT OF 
SERVICE position.  At Browns Ferry, EOC-RPT is normally bypassed on all 
three Units due to better fuel designs and the ability to better calculate 
thermal limits. This allows operation with greater margins from limits, 
without EOC-RPT, thermal limits would not be exceeded on a Main Turbine 
Trip or load reject.  Adding to the complexity, ATWS-RPT is a separate 
Recirc System logic that is normally active and not bypassed. 
For second part, if the RPT LOGIC A/B TEST SWITCHES are in the 
NORMAL position, then a Recirc Pump Trip (RPT) will occur when Main 
Turbine First Stage Pressure is greater than 121 psig should the Turbine 
Stop Valves be less than 90% open as indicated by logic resulting in a 
Reactor SCRAM signal. 

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

RO Level Justification:  Tests the candidate’s knowledge of the relationship between Main Turbine 
Generator trip and Recirculation pertaining to End-of-Cycle Recirculation Pump Trips (EOC-RPT) logic.  
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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): 2-OI-68, Rev. 164 (Attach if not previously provided) 

 OPL171.007, Rev. 31U2  

   

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: OPL171.007 Obj. 17    (As available) 

__________________                                      

Question Source: Bank #    

 Modified Bank #   (Note changes or attach parent) 

 New  X  

Question History:     

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  
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Excerpts from OPL171.007 Lesson Plan: (lists the difference between EOC-RPT and  
ATWS-RPT) 
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Excerpts from 2-OI-68: 
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Examination Outline Cross-reference: Level RO  SRO  

295013 (APE 13 IRM) High Suppression Pool Temperature / 5 

AA2.01 (10CFR 55.41.10) 

Ability to determine and/or interpret the following as they apply to 
High Suppression Pool Water Temperature: 

• Suppression Pool Temperature 

 

Tier # 1  ------  

Group # 2  ------  

K/A # 295013AA2.01    

Importance Rating 4.3  
------  

Proposed Question: # 42   

Unit 1 is operating at 95% RTP with NO equipment out of service.  
 
While HPCI testing is in progress, 1-EOI-2, Primary Containment Control entry is required upon 

first reaching       (1)       Suppression Pool Temperature. 

  
When 1-EOI-2 is entered on high Suppression Pool Temperature, the Operator is required to 

place       (2)       loop(s) of Suppression Pool Cooling in service. 

 
A. (1) 95 °F 
      (2) ONLY 1 
 
B. (1) 95 °F 
      (2) ALL available 
      
C. (1) 105 °F 
      (2) ONLY 1 
 
D. (1) 105 °F 
      (2) ALL available 
 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B). Second part is incorrect but 
plausible in that 1-EOI-2 states to monitor and control Suppression Pool 
Temperature below 95 °F using available Suppression Pool Cooling. The 
candidate could easily believe this to believe that only 1 loop of RHR is 
currently required for Suppression Pool Cooling.   

 B CORRECT: (See attached) In accordance with 1-EOI-2, Primary 
Containment Control, the entry condition for high Suppression Pool 
Temperature is 95 °F. For second part, 1-EOI-2 states to operate all 
available Suppression Pool Cooling using only RHR Pumps not required for 
continuous injection. Given that Reactor Power is 95 %, RHR is not 
currently needed for injection.  

 C INCORRECT:  First part is incorrect but plausible in that 105 °F is the Tech 
Spec 3.6.2.1 number for Suppression Pool Temperature at which testing 
that adds heat to the Suppression Pool must be suspended. Second part is 
incorrect but plausible (See A).    
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D INCORRECT:  First part is incorrect but plausible (See C). Second part is 
correct (See B). 

RO Level Justification:  Tests the candidate’s ability to determine and interpret Suppression Pool 
Temperature as it applies to EOI entry conditions and the required actions to mitigate the condition. This 
question is rated as Memory due to the requirement to strictly recall procedural facts in relation to 
emergency plant conditions.  
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): U1 Tech Spec 3.6.2.1, Amend. 234 (Attach if not previously provided) 

 1-EOI-2, Rev. 8  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.203 Obj. 2  (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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Excerpts from 1-EOI-2: 
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Excerpt from U1 Tech Spec 3.6.2.1: 
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Examination Outline Cross-reference: Level RO  SRO  

215004 (SF 7 SRMS) Source-Range Monitor 

A2.02 (10CFR 55.41.5) 

Ability to (a) predict the impacts of the following on the Source 
Range Monitor System and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of 
those abnormal operations: 

• SRMS inoperable condition 

Tier # 2  ------  

Group # 1  ------  

K/A # 215004A2.02    

Importance Rating 3.4  
------ 

 

Proposed Question: # 43 
 

Unit 3 is in MODE 2 with the following plant conditions: 
 

• SRM ‘B’ is bypassed due to excessive noise and spiking 

• All IRMs are on Range 3 

 
Subsequently, SRM ‘A’ fails HIGH and has been declared INOPERABLE. 
 
Given the conditions above and in accordance with 3-OI-92, Source Range Monitors, a Control 

Rod Block      (1)       occur and more than one SRM      (2)       be bypassed by a Control Room 

Operator. 

 
A. (1) will 
 (2) will 
 
B. (1) will 
 (2) will NOT 
 
C. (1) will NOT 

(2) will 
 
D. (1) will NOT 
 (2) will NOT 

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B). Second part is incorrect but 
plausible in that 4 SRM channels exist, A, B, C, D and IRMs have 2 bypass 
joysticks allowing for 2 IRMs to be bypassed at a time.    

 B CORRECT: (See attached) In accordance with 3-OI-92, Source Range 
Monitors, a Control Rod Block will occur given SRM ‘A’ fails HIGH unless 
IRMs are on Range 8 (or higher) or REACTOR MODE SWITCH is in RUN.  
The MODE SWITCH is in STARTUP/HOT STANDBY since the stem states 
MODE 2. For second part, only one SRM channel can be bypassed at a 
time.        
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 C INCORRECT: First part is incorrect but plausible in that the candidate could 
confuse the SRM channel and trip logic associated with a Control Rod Block 
and/or a full Reactor Protection System SCRAM. Second part is incorrect 
but plausible (See A).    

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

RO Level Justification: Tests the candidate’s ability to predict the impacts of INOPERABLE Source Range 
Monitors and the associated required procedural actions. This question is rated as Memory due to the 
requirement to strictly recall facts related to operation of the SRMs. 

Technical Reference(s): 3-OI-92, Rev. 17 (Attach if not previously provided) 

 OPL171.019, Rev. 15  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.019 Obj. 4a    (As available) 

_________________ 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.019-02 002 
#678 

(Note changes or attach parent) 

 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: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 3-OI-92: 
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Excerpts from OPL171.019 Lesson Plan: Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

259002 (SF2 RWLCS) Reactor Water Level Control 

A2.02 (10CFR55.41.5) 

Ability to (a) predict the impacts of the following on the Reactor 
Water Level Control System and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of 
those abnormal operations:  

• Loss of any number of Reactor feedwater flow inputs 

Tier # 2  ------  

Group # 1  ------  

K/A # 259002A2.02  

Importance Rating 3.8  
------ 

 

Proposed Question: # 44  

 Unit 3 is operating at 100% RTP with the following conditions: 
 

• RFWCS INPUT FAILURE (3-9-6C, Window 14) alarms 

• The OATC reports 3-FI-3-78A, FW LINE A FLOW on Panel 3-9-5 

indicates UPSCALE 

 
Given the conditions above, 3-FI-3-78A, FW LINE A FLOW       (1)         automatically bypass. 
 
Once FW LINE A FLOW is bypassed, Feedwater Level Control will be in       (2)         element 

control.   

 
A. (1) will 
 (2) three 
 
B. (1) will 
 (2) single 
 
C. (1) will NOT  

(2) three 
 
D. (1) will NOT 
 (2) single 

Proposed Answer: A      

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 3-OI-3, Reactor Feedwater 
System, Attachment 8, 3-FI-3-78A, FEEDWATER LINE A FLOW will be 
declared invalid and automatically bypassed when it deviates by more than 
0.8 Mlbm/hr from the total of the Reactor Feedwater Pump (RFP) discharge 
flows.  For second part, in accordance with 3-OI-3, only one valid total 
Feedwater Flow is required for three element control as long as there are 
three valid RFP Flow signals. 

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that in accordance with 3-OI-3, several combinations of 
bypassed/failed Feedwater Level Control System (FWLCS) instruments will 
cause Reactor Water Level Control to switch to single element.   

14

RFWCS 
INPUT FAILURE 

 
3-LA-46-5D
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 C INCORRECT:  First part is incorrect but plausible in that 3-OI-3 contains 
guidance on manually bypassing FWLCS Instrumentation using  
push-buttons on Panel 3-9-5, and it is reasonable to assume that this is the 
only way to bypass faulty FWLCS Instruments.  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 knowledge of the method the bypass a faulty instrument 
and the effect that a loss or malfunction of one Feedwater Flow Instrument will have on the Feedwater 
Level Control System.  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): 3-OI-3, Rev. 114 (Attach if not previously provided) 

 3-ARP-9-6C, Rev. 29  

     

  

Proposed references to be provided to applicants during examination: RFWCS INPUT FAILURE  
(3-ARP-9-6C, Window 14) 

 

Learning Objective: 

 

OPL171. 012, Obj. 6     _  (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: 55.41 X 

 55.43  

Comments:  
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Excerpt from 3-ARP-9-6C: 
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Excerpts from 3-OI-3: 
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Examination Outline Cross-reference: Level RO  SRO  

262001 (SF6 AC) AC Electrical Distribution  

K5.02  (10CFR 55.41.5) 

Knowledge of the operational implications or cause and effect 
relationships of the following concepts as they apply to the AC 
Electrical Distribution: 

• Breaker control power 

Tier # 2  ------  

Group # 1  ------  

K/A # 262001K5.02  

Importance Rating 3.5  ------  

Proposed Question: # 45 
 

Unit 1 and Unit 2 are operating at 100% RTP with the following conditions: 
 

• Unit 1 has RHR Loop I in Suppression Pool Cooling 

• Unit 2 has RHR Loop I in Suppression Pool Cooling 

• 250V Shutdown Battery ‘A’ de-energizes due to a fault 

 
Given the conditions above, RHR Pump(s)        (1)        control power is(are) affected by this 

failure. 

 
The affected 4KV Shutdown Board breaker(s) control power is provided by a(an)  

      (2)         source.   

 
A. (1) 1A ONLY 
 (2) DC  
 
B. (1) 1A ONLY 
 (2) AC 
 
C. (1) 1A AND 2A 

(2) DC  
 
D. (1) 1A AND 2A 

(2) AC 

Proposed Answer: C  
 

 

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that both 1A and 2A 
RHR Pumps are powered from 4KV Shutdown Board A where 3A RHR 
pump does not share the same power supply. It’s powered from the 4KV 
Shutdown Board 3EA. Second part is correct (See C). 

 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that some electrical boards and panels do have 
control power provided by AC sources.    

 C CORRECT: (See attached) In accordance with 2-OI-74, Residual Heat 
Removal System, RHR Pumps 1A and 2A both receive power from the 



Form 4.2-1 Written Examination Question Worksheet 

 

 

same power supply which is 4KV Shutdown Board A. Given that 250 
Shutdown Battery ‘A’ has de-energized, the control power for 4KV 
Shutdown Board A has been lost due to the failure. For second part, in 
accordance with 0-OI-57D, DC Electrical System, 250VDC Shutdown 
Battery ‘A’ provides control power to the affected 4KV Shutdown Board ‘A’. 

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

RO Level Justification:  Tests the candidate’s knowledge of the operational implications of breaker control 
power as it relates to specific AC Electrical Distribution 4KV boards. This question is rated as C/A due to 
the requirement to correctly assemble given parameters from abnormal plant conditions related to the 
complex BFN Electrical Systems both AC and DC.  This requires mentally using this knowledge and its 
meaning to predict the correct outcome. 

Technical Reference(s): 1-OI-74, Rev. 113 (Attach if not previously provided) 

 2-OI-74, Rev. 189  

 0-OI-57D, Rev. 179  

 0-OI-57B, Rev. 200  

   

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.036, Obj. 6c    (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: 55.41 X 

 55.43  
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Excerpt from 1-OI-74: 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-OI-74: 
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Excerpt from 0-OI-57D: 
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Excerpt from 0-OI-57B: Supports Distractors B(2), D(2) 

 



Form 4.2-1 Written Examination Question Worksheet 

 
 

Examination Outline Cross-reference: Level RO  SRO  

295023 (APE 23) Refueling Accidents / 8 

AK2.01 (10CFR 55.41.7) 

Knowledge of the relationship between Refueling Accidents and the 
following systems or components: 

• Fuel Handling Equipment 

Tier # 1  ------  

Group # 1  ------  

K/A # 295023AK2.01  

Importance Rating 3.5  ------  

Proposed Question: # 46  

The following conditions exist on Unit 3: 
 

• 3-HS-99-5A-S1, REACTOR MODE SWITCH is in REFUEL 

• ALL Control Rods are inserted 

• The Refueling Bridge Operator grappled a fuel bundle and raised it full up 

• The fuel bundle was then moved towards the Reactor Core 

 
As the Refueling Bridge moves towards the Reactor Core, it        (1)        the Core AND a  

Control Rod Block        (2)        occur. 

 
A. (1) continues over    
 (2) will 
 
B. (1) continues over   
 (2) will NOT  
 
C.  (1) stops before it reaches  
 (2) will 
 
D. (1) stops before it reaches 
 (2) will NOT  

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 0-GOI-100-3A, Refueling 
Operations (In-Vessel Operations), the Refueling Bridge will continue over 
the Core given none of interlocks have been met to stop it.  For second part, 
in accordance with 0-GOI-100-3A, a Control Rod Block will occur due to 
meeting the interlock criteria: any platform hoist loaded, Refueling Platform 
near or over the Core with the MODE SWITCH in REFUEL. 

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that the Refueling Rod Block and Platform interlocks are often 
and easily confused.  A Control Rod Block will NOT occur if grapple was 
unloaded.   
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  C INCORRECT:  First part is incorrect but plausible in accordance with 
Attachment 32, Rod, Bridge, and Hoist Blocks, Block Diagram, since the 
following interlocks are not met in order for a Refueling Bridge Block to stop 
before it reaches the Core: one Control Rod withdrawn and a second 
Control Rod was selected or as stated in this question, the hoist is loaded 
and would require at least one rod to not be full in once the bridge goes 
over the core to stop bridge motion. All other interlocks are met as given in 
the stem. 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 knowledge of Fuel Handling equipment design features and 
interlocks as it relates to Control Rod Blocks and Refueling Bridge Platform during Refueling to help 
prevent Refueling Accidents.  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. 

 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): 0-GOI-100-3A, Rev. 92 (Attach if not previously provided) 

 
 

 

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.053 Obj. 5    (As available) 

_________________ 

Question Source: Bank #  BFN 21-04 #48  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

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: 
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Excerpts from 0-GOI-100-3A: 
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Examination Outline Cross-reference: Level RO  SRO  

295026 (EPE 3) Suppression Pool High Water Temperature / 5 

EA2.03 (10CFR 55.41.10) 

Ability to determine and/or interpret the following as they apply to 
Suppression Pool High Water Temperature:  
 

• Reactor Pressure 

 

Tier # 1  ------  

Group # 1  ------  

K/A # 295026EA2.03  

Importance Rating 3.5  
------ 

 

Proposed Question: # 47   

Unit 1 suffered a LOCA with the following condition: 
 

• Suppression Pool Temperature is 200 °F 
 
In accordance with EOI Curve 3, Heat Capacity Temp Limit (HCTL), the REQUIRED ACTION 

area is entered if Reactor Pressure reaches       (1)       when Suppression Pool Level is 

       (2)      .   

 
[REFERENCE PROVIDED] 
 
A. (1) 500 psig 
 (2) 14 feet  
 
B. (1) 500 psig 
 (2) 15 feet  
 
C. (1) 700 psig 

(2) 14 feet  
 
D. (1) 700 psig 
 (2) 15 feet  

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  First part is 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  
14 feet and the intersecting point with 500 psig from first part, Suppression 
Pool Temperature would have to be above 215 °F to exceed Heat Capacity 
Temperature Limit (HCTL).  With the given Suppression Pool Temperature 
at 200 °F, HCTL is not exceeded, therefore action is not required.   

 B INCORRECT:  First part is 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  
15 feet and the intersecting point from 500 psig in first part, Suppression 
Pool Temperature would have to be closer to 210 °F to exceed HCTL.  With 
the given Suppression Pool Temperature at 200 °F, HCTL is not exceeded, 
therefore action is not required.     
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 C INCORRECT:  First part is 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  
14 feet and the intersecting point from 700 psig in first part, Suppression 
Pool Temperature would have to be at or above 205 °F to exceed HCTL.  
With the given Suppression Pool Temperature at 200 °F, HCTL is not 
exceeded, therefore action is not required.     

 D CORRECT: (See attached) In accordance with 1-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 200 °F, follow the 700 psig Reactor 
Pressure curve to find the intersecting points.  Second part, then follow the 
given 200 °F Suppression Pool Temperature line to where it intersects 
Suppression Pool Level of 15 feet.  The resulting intersecting point is above 
the existing Reactor Pressure indicating that action is REQUIRED since 
HCTL has been exceeded.      

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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (4) The assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 
 

Technical Reference(s): 1-EOI-2, Rev. 9 (Attach if not previously provided) 

  

Proposed references to be provided to applicants during examination: 1-EOI-2, Curve 3 – Heat 
Capacity Temperature Limit 

Learning Objective: OPL171.203 Obj. 12     (As available) 

 

Question Source: Bank #      

 Modified Bank #  BFN 2104 #21 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

   Comprehension or Analysis X  
 

10 CFR Part 55 Content: 55.41 X 

 55.43  



Form 4.2-1 Written Examination Question Worksheet 

 
Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 
REFERENCE PROVIDED to candidate:  1-EOI-2, Curve 3, HCTL without ACTION REQUIRED 
statement 
 
 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 
Excerpt from 1-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 
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Examination Outline Cross-reference: Level RO  SRO  

211000 (SF1, SLCS) Standby Liquid Control 

K5.01 (10CFR 55.41.5) 

Knowledge of the operational implications and cause and effect 
relationships of the following concepts as they apply to the 
Standby Liquid Control System: 
 

• Effects of moderator temperature coefficient of reactivity 
on boron 

 

Tier # 2  ------  

Group # 1  ------  

K/A # 211000K5.01    

Importance Rating 3.0 

 

------  

  

Proposed Question: # 48 
 

What effect does moderator temperature have on the ability of boron to shut down the Reactor, 

if any? 

 
A. At lower moderator temperatures, less boron is needed. 
  
B. At higher moderator temperatures, less boron is needed. 
  
C. At higher moderator temperatures, more boron is needed. 
   
D. Moderator temperature has no effect on the amount of boron needed.  

Proposed Answer: B  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible in that as moderator temperature 
lowers, more boron is required to offset the positive reactivity added by the 
colder moderator temperature. This equates to Cold Shutdown Boron 
Weight (CSBW) which is the least weight of soluble boron which, if injected 
into the RPV and mixed uniformly, will maintain the Reactor shutdown 
under all conditions. This weight is utilized to assure the Reactor will 
shutdown irrespective of Control Rod position or RPV temperature.  

 B CORRECT: (See attached) As moderator temperature rises, the positive 
reactivity added by the moderator is less, therefore less boron is required. 
In accordance with EOIPM 0-V(B), Hot Shutdown Boron Weight (HSBW) is 
the least weight of soluble boron which, if injected (tank level lowered by 
12%) into the RPV and mixed uniformly, will maintain the Reactor 
shutdown under hot standby conditions. This applies directly to an ATWS 
condition. 

 C INCORRECT: Incorrect but plausible in that as moderator temperature 
rises, the reactivity added by the moderator is less, so less boron would be 
needed. (See B) 

 D INCORRECT:  Incorrect but plausible in that moderator temperature has a 
direct impact on the amount of boron needed to shut down a Reactor. 
(See A and B) 

RO Level Justification:  Tests the candidate’s knowledge of the operational implications of moderator 
temperature coefficient of reactivity on boron as it relates to the Standby Liquid Control System. This 
question is rated as memory due to strictly recalling facts related to the Standard Liquid Control.     



Form 4.2-1 Written Examination Question Worksheet 

 

 

Technical Reference(s): 
EOIPM 0-V(D), Rev. 1 

(Attach if not previously provided) 

 OPL171.039, Rev. 24  

   

  

Proposed references to be provided to applicants during 
examination: 

NONE 

Learning Objective:  OPL171.039 Obj. 11a     (As available) 

 __________________   

 

Question Source: 
Bank # 

 Hope Creek 2010 
NRC #10 

 

 Modified Bank #   
(Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2010  

 

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: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from EOIPM 0-V(D): 
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Supports Distractor A and D: 
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Excerpt from OPL171.039 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

400000 (SF8 CCS) Component Cooling Water 

A4.01 (10CFR 55.41.7) 

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

• CCW indications and control  

Tier # 2  ------  

Group # 1  ------  

K/A # 400000A4.01    

Importance Rating 3.8  ------  

Proposed Question: # 49 
 

Unit 2 is operating at 100% RTP with the following plant conditions: 
 

• ‘2A’ Reactor Building Closed Cooling Water (RBCCW) Pump is tagged for bearing 

replacement 

• The Spare RBCCW Pump ‘1C’ is aligned to Unit 2 

• 'A' EDG is supplying its 4KV Shutdown Board as the only source 

 
Subsequently, a steam line break inside containment occurs, causing Drywell Pressure to reach 

3.0 psig and Reactor Pressure to lower to 440 psig. 

 
Note: NO Operator actions have been taken. 
 
Given the above conditions, ‘2B’ RBCCW pump restarts in       (1)        and 60 seconds later,  

‘1C’ RBCCW pump        (2)          running. 

 
A. (1) 40 seconds 
 (2) is NOT  
 
B. (1) 40 seconds 
 (2) is   
 
C. (1) 43 seconds 

(2) is NOT   
 
D. (1) 43 seconds 
 (2) is   

Proposed Answer:  C  

Explanation  

(Optional): 
A INCORRECT:  First part is incorrect but plausible in that after Load Shed 

initiates, the ‘2A’ RBCCW Pump would auto restart in 40 seconds 
(currently tagged out) and ‘2B’ RBCCW Pump will auto start after a (3) 
three second time delay if ‘2A’ fails to restart.  Second part is correct  
(See C). 
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 B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that common misconceptions exist pertaining to 
Load Shed Logic between the Unit 1 and 2 as compared to Unit 3.  
Plausible to believe that ‘1C’ RBCCW Pump (used as the spare between 
Units 1 and 2) is not affected by Load Shed therefore it will be running if 
aligned after 60 seconds. 

 C CORRECT: (See attached) In accordance with 2-OI-70, RBCCW System, 
RBCCW is affected by 480V Load Shed.  480V Load Shedding Logic is 
initiated by a Common Accident Signal (CAS) from the Unit’s Core Spray 
logic on Reactor Water Level (-) 122 inches or High Drywell Pressure  
(+) 2.45 psig with Reactor Pressure below 450 psig when ANY Unit 1 or 2 
Diesel Generator is tied to its Shutdown Board as the only source of power.  
After Load Shed initiates, ‘2A’ RBCCW Pump would auto restart in 40 
seconds (given as tagged out) and ‘2B’ RBCCW Pump will auto start after 
a (3) three second time delay if ‘2A’ fails to restart which gives the 43 
seconds.  For second part, in accordance with 1/2-AOI-57-1D, 480V Load 
Shed, ‘1C’ RBCCW Pump (used as the spare between Units 1 and 2) also 
trips during Load Shed and does NOT have auto restart capability, but can 
be restarted manually after a 40 second time delay. However, given in the 
stem that no Operator action was taken, ‘1C’ RBCCW Pump would not 
have been manually started, therefore it is not running. 

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

RO Level Justification: Tests the candidate’s ability to monitor Main Control Room RBCCW indications 
and controls when 480V Load Shed Logic initiates.  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-70, Rev. 71 (Attach if not previously provided) 

 1/2-AOI-57-1D, Rev. 5  

 OPL171.047, Rev. 14  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.047 Obj. 5  (As available) 

Question Source: Bank #  BFN 1804 NRC #52  

 Modified Bank #   (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: 55.41 X 

 55.43  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 2-OI-70: 
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Supports Distractors A(1), B(1): 
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Excerpts from 1/2-AOI-57-1D: 
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Excerpt from RBCCW Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

300000 (SF8 IA) Instrument Air  

A3.04 (10CFR 55.41.8) 

Ability to monitor automatic operation of the Instrument Air System, 
including: 

• Automatic Isolation 

Tier # 2  ------  

Group # 1  ------  

K/A # 300000A3.04  

Importance Rating 3.4  ------  

Proposed Question: # 50 
 

Unit 2 is operating at 100% RTP when a Control Air leak develops, 

resulting in the following indication: 

 
Given the indication, which ONE of the following identifies the correct 

plant status in accordance with 0-AOI-32-1, Loss of Control and 

Service Air Compressors? 

 
A. 0-FCV-33-1, SERVICE AIR CROSSTIE VALVE, is CLOSED 
 
B. 2-PCV-032-3901, CONTROL AIR CROSSTIE, is CLOSED 
 
C. 2-FCV-2-130, CONDENSATE DEMIN BYP VALVE, is OPEN 
 
D. OUTBOARD MAIN STEAM ISOLATION VALVES are CLOSED 

Proposed Answer: B      

Explanation 
(Optional): 

A INCORRECT:  Incorrect but plausible in that this valve has both an 
automatic opening and closing function associated with Control Air 
Pressure.  0-FCV-33-1, SERVICE AIR CROSSTIE VALVE opens when 
Control Air Pressure lowers to 85 psig as a backup supply and fails closed 
at a Control Air Pressure of 30 psig.  

 B CORRECT:  (See attached)  In accordance with 0-AOI-32-1, Loss of 
Control and Service Air Compressors, the Unit 2 to Unit 3 Crosstie Valve,  
2-PCV-032-3901, CONTROL AIR CROSSTIE, closes when Control Air 
Pressure is equal to or less than 65 psig and will not re-open until Control 
Air Pressure is 85 psig. 

 C INCORRECT:  Incorrect but plausible in that 2-FCV-2-130, CONDENSATE 
DEMIN BYP VALVE fails open when Control Air Pressure is less than 50 
psig, however that setpoint has not yet been reached. 

 D INCORRECT:  Incorrect but plausible in that if the loss of Control Air is 
instantaneous, when pressure drops to < 45 psig, the Main Steam Isolation 
Valve accumulator air will be routed to close the outboard MSIVs.   



Form 4.2-1 Written Examination Question Worksheet 

 

 

RO Level Justification:  Tests the candidate’s ability to diagnose alarms and readings given for a 
Loss of Control Air and determine the operational effect on system pneumatically operated 
valves. This question is rated as C/A due to the requirement to assemble, sort, and integrate two 
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): 0-OI-32, Rev. 143 (Attach if not previously provided) 

 2-ARP-9-5B, Rev. 33  

 0-AOI-32-1, Rev. 56  

 2-AOI-32-2, Rev. 39  

   

  

Proposed references to be provided to applicants during examination: Panel 2-9-20, 2-PI-32-88, 
Control Air Pressure 

Learning Objective: OPL171.54, Obj. 8_  (As available) 

________________ 

Question Source: Bank #  BFN 1909 NRC #57  

 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:  

 

 
 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-ARP-9-5B: 
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Excerpt from 0-AOI-32-1: 
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Excerpt from 0-OI-32: 
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Excerpts from 2-AOI-32-2: Supports Distractor A 
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Supports Distractors C and D: 
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Examination Outline Cross-reference: Level RO  SRO  

510000 (SF4 SWS*) Service Water (Normal and Emergency) 

G2.1.2(10CFR 55.41.10) 

Knowledge of operator responsibilities during any mode of plant 
operation. 

Tier # 2  ------  

Group # 1  ------  

K/A # 510000G2.1.2  

Importance Rating 4.1  ------  

Proposed Question: # 51 
 

In accordance with OPDP-1, Conduct of Operations, a plant announcement       (1)       required 

prior to starting A2 RHRSW Pump. 

 
In accordance with 0-OI-23, Residual Heat Removal Service Water System, after starting  

A2 RHRSW Pump, a minimum flow of       (2)       is required to prevent pump damage.  

 
A. (1) is 
 (2) 1350 gpm 
 
B. (1) is 
 (2) 1700 gpm 
 
C. (1) is NOT 
 (2) 1350 gpm 
 
D. (1) is NOT  
 (2) 1700 gpm 

Proposed Answer: B     

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B).  Second part is incorrect but 
plausible in that the required minimum flow was different for RHRSW 
Pumps A1, B1, and D1, but all 12 RHRSW Pumps were all recently 
upgraded. The minimum flow limit for three of the old pumps was 1350 gpm.  

 B CORRECT: (See attached) In accordance with OPDP-1, Conduct of 
Operations, plant announcements shall be made before changing the status 
of any major equipment such as starting or stopping pumps.  For second 
part, in accordance with 0-OI-23, Residual Heat Removal Service Water 
System, the minimum flow for RHRSW Pumps is 1700 gpm. 

 C INCORRECT: First part is incorrect but plausible in that RHRSW Pumps are 
located in their own building near the intake structure, and it is plausible that 
a plant announcement for starting equipment that is not located in the 
Reactor or Turbine Buildings would not be required.  Second part is 
incorrect but plausible (See A). 

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

RO Level Justification:  Tests the candidate’s knowledge of operator responsibilities during RHRSW 
Pump operation to prevent personnel injury and equipment damage.  This question is rated as Memory 
due to the requirement to strictly recall facts. 

Technical Reference(s): 0-OI-23, Rev. 109 and Rev. 105 (Attach if not previously provided) 

 OPDP-1, Rev. 53  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.046, Obj. 5a, 5b_  (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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Excerpt from OPDP-1: 
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Excerpt from 0-OI-23: Current revision 
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Excerpt from 0-OI-23 (old revision (rev 105)): Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

214000 (SF7 RPIS) Rod Position Information 

K6.01 (10CFR 55.41.7) 

Knowledge of the effect of the following plant conditions, system 
malfunctions, or component malfunctions on the Rod Position 
Information System: 

 RPIS Power Supply 

Tier # 2  ------  

Group # 2  ------  

K/A # 214000K6.01    

Importance Rating 3.2  
------ 

 

Proposed Question: # 52   

Unit 2 is operating at 100% RTP, when the following conditions occur: 
 

• ALL Control Rod positions on Panel 2-9-5 are lost 

• PANEL 2-9-9 CABINET 1, 2, 3, or 6 CONTROL POWER 

TRANSFER (2-9-7A, Window 15) alarms 

• RPIS INOPERABLE (2-9-5A, Window 35) alarms 

 
Given the conditions above, the power supply to       (1)       has tripped. 
 
During the failure, movement of Control Rods can be accomplished by      (2)      .  
 
A. (1) Unit Preferred, Panel 2-9-9 Cabinet 6 
 (2) SCRAM ONLY 
 
B. (1) Unit Preferred, Panel 2-9-9 Cabinet 6 
 (2) SCRAM OR 2-HS-85-48, CRD CONTROL SWITCH 
 
C. (1) I & C ‘A’, Panel 2-9-9 Cabinet 2 
 (2) SCRAM ONLY 
 
D. (1) I & C ‘A’, Panel 2-9-9 Cabinet 2 
 (2) SCRAM OR 2-HS-85-48, CRD CONTROL SWITCH 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with the given alarms, if both  
I & C ‘A’ and Unit Preferred were lost, PANEL 2-9-9 CABINET 1, 2, 3, or 6 
CONTROL POWER TRANSFER (2-9-7A, Window 15) would alarm. 
However, RPIS INOPERABLE (2-9-5A, Window 35) would alarm from a 
loss of Unit Preferred only. For second part, as referenced in the given 
(2-9-5A, Window 35) and in accordance with 2-AOI-57-4, Loss of Unit 
Preferred, all Control Rod select relays are de-energized following the loss 
of Unit Preferred. With the loss of Control Rod position indication on Panel 
2-9-5, the only method of Control Rod movement is to manually SCRAM the 
Reactor.  

15

PANEL 9-9 
CABINET 1,2,3 OR 6 
CONTROL POWER 

TRANSFER 

35

RPIS 
INOPERABLE 
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 B INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible in that with the two given alarms being received at the same time 
as a result of a singular event, indicate a loss of Unit Preferred. Following a 
loss of Unit Preferred, Control Rods cannot be selected and with an inability 
to select, Control Rods then cannot be moved by the CRD CONTROL 
SWITCH. 

 C INCORRECT:  First part is incorrect, but plausible in that there are 
numerous 120V power supplies that bring in numerous alarms. Some of 
those alarms are shared. The given alarm, PANEL 2-9-9 CABINET 1, 2, 3, 
or 6 CONTROL POWER TRANSFER (2-9-7A, Window 15) is a shared 
alarm. I & C ‘A’ and Unit Preferred both input to this alarm. 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 knowledge of the loss of RPIS power supply impact on 
Control Rod indication and the required actions to mitigate the abnormal conditions. 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. 
 

Technical Reference(s): 2-ARP-9-7A, Rev. 35 (Attach if not previously provided) 

 
2-ARP-9-5A, Rev. 61  

 
2-AOI-57-4, Rev. 49  

 
2-AOI-85-4, Rev. 21  

 
  

Proposed references to be provided to applicants during examination: 

PANEL 2-9-9 CABINET 1, 2, 3, 
or 6 CONTROL POWER 
TRANSFER (2-9-7A, Window 
15), RPIS INOPERABLE  
(2-9-5A, Window 35)  

Learning Objective:  OPL171.029, Obj. 7e __   (As available)  

  

Question Source: Bank #    

 Modified Bank #   (Note changes or attach parent) 

Question History: New  X  

  Last NRC Exam    

Question Cognitive Level: 

 Memory or Fundamental Knowledge  
 

Comprehension or Analysis X 

10 CFR Part 55 Content: 

 55.41 X 

Comments:   
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Excerpt from 2-ARP-9-7A: 
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Excerpt from 2-ARP-9-5A: 
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Excerpts from 2-AOI-57-4: 
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Excerpt from 2-AOI-85-4: 
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Examination Outline Cross-reference: Level RO  SRO  

201006 (SF7 RWMS) Rod Worth Minimizer 

A4.02 (10CFR 55.41.7) 

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

• Pushbutton indicating switches 

Tier # 2  ------  

Group # 2  ------  

K/A # 201006A4.02    

Importance Rating 3.2  ------  

Proposed Question: # 53 
  

In accordance with 2-OI-85, Control Rod Drive System, Rod Worth Minimizer (RWM) is manually 

bypassed using a        (1)       switch. 

 
RWM will automatically bypass when Total        (2)       is (are) greater than 22%.  
 
A. (1) keylock  
 (2) Feedwater Flow ONLY 
 
B. (1) keylock  
 (2) Feedwater AND Steam Flow 
 
C. (1) pushbutton  

(2) Feedwater Flow ONLY 
 
D. (1) pushbutton  
 (2) Feedwater AND Steam Flow 

Proposed Answer:  B  

Explanation 
(Optional):  

A 
INCORRECT:  First part is correct (See B).  Second part is incorrect but 
plausible in that in accordance with 2-OI-85, Control Rod Drive System, 
there are several combinations of Feedwater and Steam Flow that provide 
bypassing, alarm, and Rod Block features and any combination could be 
plausible for enabling or disabling any feature of the Rod Worth Minimizer 
(RWM).  Additionally, Rod Worth Minimizer will enforce when Feedwater 
Flow or Total Steam Flow is less than 22%. 

 B CORRECT: (See attached) In accordance with 2-OI-85, Control Rod Drive 
System, RWM is manually bypassed by placing keylock switch  
2-XS-85-9025, RWM SWITCH PANEL, in BYPASS located on Panel 2-9-5.  
For second part, Total Feedwater Flow and Total Steam Flow must be 
greater than 22% to automatically take the RWM out of service. 

 C INCORRECT:  First part is incorrect but plausible in that RWM has several 
hardware and software push button controls that perform various functions, 
and one of those pushbutton features could plausibly be a bypass feature.  
Second part is incorrect but plausible (See A). 

 D 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 ability to monitor automatic bypass signals and operate 
pushbuttons and switches to manually bypass Rod Worth Minimizer.  This question is rated as Memory 
due to the requirement to strictly recall facts. 

Technical Reference(s): 2-OI-85, Rev. 151 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE  

 

Learning Objective: 

 

OPL171.024 Obj. 11    (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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Excerpts from 2-OI-85: 
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Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

295007 (APE 7) High Reactor Pressure / 3 

AA1.06 (10CFR 55.41.7) 

Ability to operate and/or monitor the following as they apply to High 
Reactor Pressure:  

• Shutdown cooling system (RHR shutdown cooling mode) 

Tier # 1  ------  

Group # 2  ------  

K/A # 295007AA1.06  

Importance Rating 3.6  ------  

Proposed Question: # 54 
 

Unit 3 is in MODE 3 with Loop I RHR in Shutdown Cooling when the following conditions occur: 
 

• A Drywell leak occurs 

• Drywell Pressure rises to 2.7 psig  

• RHR SYS I/II DISCHARGE OR SHUTDOWN COOLING HEADER 

PRESSURE HIGH (3-9-3E, Window 32) alarms  

• Reactor Pressure is 105 psig 

 
In accordance with the appropriate ARP,       (1)       automatically closed when Reactor Pressure 

reached       (2)      .   

 
Note:  3-FCV-74-47, RHR SHUTDOWN COOLING SUCTION OUTBOARD ISOLATION VALVE 

 3-FCV-74-48, RHR SHUTDOWN COOLING SUCTION INBOARD ISOLATION VALVE 

    
A. (1) ONLY 3-FCV-74-47  
 (2) 95 psig 
 
B. (1) ONLY 3-FCV-74-47  
 (2) 100 psig 
 
C. (1) 3-FCV-74-47 AND 3-FCV-74-48 

(2) 95 psig 
 
D. (1) 3-FCV-74-47 AND 3-FCV-74-48 
 (2) 100 psig 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that there are failures 
that would result in the closure of only 3-FCV-74-47 or 3-FCV-74-48. A loss 
of RPS-A closes 3-FCV-74-47 and a loss of RPS-B closes 3-FCV-74-48. 
Additionally, a High Reactor Pressure isolation closes both 3-FCV-74-47 
and 3-FCV-74-48, where an isolation due to High Drywell Pressure closes 
all valves that are open. Second part is incorrect but plausible in that a 
multitude of Reactor Pressure isolation setpoints exist such as HPCI 
isolates at 110 psig and RCIC isolates at 70 psig (86 psig pressure switch 
setpoint value with static head correction).  
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Form 4.2-1 Written Examination Question Worksheet 

 

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

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

 D CORRECT: (See attached) In accordance with given alarm RHR SYS I/II 
DISCHARGE OR SHUTDOWN COOLING HEADER PRESSURE HIGH  
(3-9-3E, Window 32), both 3-FCV-74-47 and 3-FCV-74-48 (along with other 
valves) will automatically close at 100 psig Reactor Pressure when in 
Shutdown Cooling. Although not an option, the stem also states that Drywell 
Pressure was 2.7 psig which is a PCIS Group II Isolation signal (2.45 psig) 
closes the same valves. For second part, in accordance with 3-OI-74, RHR 
System, if Unit 3 Reactor Pressure exceeds 100 psig or a Group II Isolation 
occurs on Unit 3 while Shutdown Cooling is in operation, both 3-FCV-74-47 
and 3-FCV-74-48 will automatically close at 100 psig Reactor Pressure and 
trip the operating RHR Pumps in order to protect the low pressure RHR 
piping.  

RO Level Justification:  The question tests the candidate’s ability to monitor and predict the outcome of 
High Reactor Pressure impacts on Shutdown Cooling mode of RHR. 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.   
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. (4) The assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 
 

Technical Reference(s): 3-ARP-9-3E, Rev. 34 (Attach if not previously provided) 

 3-OI-74, Rev. 132        

 3-OI-71, Rev. 65  

 3-OI-73, Rev. 63  

  

Proposed references to be provided to applicants during examination: RHR SYS I/II DISCHARGE OR 
SHUTDOWN COOLING 
HEADER PRESSURE HIGH  
(3-9-3E, Window 32) 

Learning Objective:   OPL171.044 Obj. 4i    As available) 

___________________      

Question Source: Bank #    

 
Modified Bank # 

 OPL171.044-01 002 
#1474 

(Note changes or attach parent) 

 New     

Question History: Last NRC Exam     

 

Question Cognitive Level: Memory or Fundamental Knowledge  

  Comprehension or Analysis X 

 



Form 4.2-1 Written Examination Question Worksheet 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  

 
 
 
 
 
Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from 3-ARP-9-3E: 
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Excerpt from 3-OI-74: 
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Excerpt from 3-OI-71: Supports Distractors A(2), C(2) 
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Excerpt from 3-OI-73: Supports Distractors A(2), C(2) 

 



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

 

Examination Outline Cross-reference: Level RO  SRO  

264000 (SF6 EGE) Emergency Generators (Diesel/Jet) EDG 

A2.08 (10CFR 55.41.5)   

Ability to predict the impacts of the following on the Emergency 
Generators and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those abnormal 
operations:  

• Initiation of emergency generator room fire protection 
system 

Tier # 2  ------  

Group # 1  ------  

K/A # 264000A2.08  

Importance Rating 3.1  

------ 

 

Proposed Question: # 55  

In accordance with 0-OI-39, CO2 System, the initiation of CO2 into the EDG rooms is       (1)        . 
 
If the CO2 System has initiated in an EDG room, then the respective EDG       (2)        receive an 

automatic trip signal. 

   
A. (1) automatic ONLY 
 (2) does 
 
B. (1) automatic ONLY 
 (2) does NOT 
  
C. (1) automatic OR manual 
 (2) does  
 
D. (1) automatic OR manual 
 (2) does NOT 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that 0-OI-39 has 
directions for manual or automatic initiation, however upon a fire condition, 
CO2 will automatically initiate. Second part is incorrect but plausible to think 
that upon a CO2 initiation, an EDG trip will occur. The ventilation to and from 
the room is secured as a result. However, the initiation does not input 
directly into the EDG logic. 

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

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

 D CORRECT: (See attached) In accordance with the Fire Protection 
Requirements Manual, we do have installed CO2 Fire Suppression Systems 
at BFN in the Diesel Generator Buildings for all three Units. It can be 
operated in Manual or Automatic modes. For second part, while ventilation 
is secured in the EDG room, that would directly affect the ability to maintain 
the EDG operating. However, there is not an automatic trip of the EDG due 
to CO2 initiating automatically or manually. 



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

RO Level Justification:  Tests the candidate’s ability to predict the impacts of the initiation of Emergency 
Diesel Generator Room Fire Protection System and the associated procedures used to mitigate the 
conditions.  This question is rated as Memory due to the requirement to strictly recall facts regarding the 
initiation of carbon dioxide in the Emergency Diesel Generator Room. 

Technical Reference(s): 0-OI-39, Rev. 38 (Attach if not previously provided) 

 0-OI-82, Rev. 175  

 NFPA 805 Fire Protection Requirements 
Manual, Rev. 15 

 

   

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.038, Obj 14_ (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:  
 

 



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

Excerpts from NFPA 805 Fire Protection Requirements Manual: 
 

 



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

Excerpts from 0-OI-39: 

 



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

Excerpts from 0-OI-82: 
 

 



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

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Examination Outline Cross-reference: Level RO  SRO  

223001 (SF5 PCS) Primary Containment and Auxiliaries  

A3.04 (10CFR 55.41.7) 

Ability to monitor automatic operation of the Primary Containment 
System and Auxiliaries, including: 

• Containment/drywell response during LOCA 

 

Tier # 2  ------  

Group # 2  ------  

K/A # 223001A3.04    

Importance Rating 4.2  
------  

Proposed Question: # 56  

The Drywell to Suppression Chamber Vacuum Breakers will automatically open when differential 

pressure reaches a maximum of       (1)        (Drywell Pressure relative to Suppression Chamber 

Pressure). 

 
Drywell to Suppression Chamber Vacuum Breaker position can be monitored on  

Panel       (2)       . 

 
A. (1) 0.5 psid   
 (2) 2-9-3 
 
B. (1) 0.5 psid   
 (2) 2-9-4 
 
C. (1) 0.25 psid 

(2) 2-9-3 
 
D. (1) 0.25 psid 

(2) 2-9-4 

Proposed Answer:  A  



Form 4.2-1 Written Examination Question Worksheet 

 

Technical Reference(s): U2 Tech Spec 3.6.1.6, Amend. 338 (Attach if not previously provided) 

 2-SR-3.6.1.6.3, Rev. 8  

 OPL171.016, Rev. 25U1  

 
2-OI-64, Rev. 129  

 

Proposed references to be provided to applicants during examination:  

NONE 

Learning Objective: OPL171.016, Obj. 4a    (As available) 

__________________ 

Question Source: Bank #  Hatch HLT07 #21  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2012  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

 

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-SR-3.6.1.6.3, Drywell 
Pressure Suppression Chamber Vacuum Breaker Inspection and Test, each 
Drywell to Suppression Chamber vacuum breaker (12) shall be tested to 
verify the differential pressure required to open each breaker is less than or 
equal to 0.5 psid. Thus, 0.5 psid is the maximum differential pressure 
allowed by the Tech Spec for operation of the vacuum breaker. For second 
part, Drywell to Suppression Chamber Vacuum Breaker position is 
monitored on Panel 2-9-3. There are lights on the upper portion of the panel. 
There are also lights on the intermediate portion with test pushbuttons.  

 B INCORRECT: First part is correct (See A). Second part is incorrect, but 
plausible in that there are numerous position indications located on Panel  
2-9-4 that are directly adjacent to the vacuum breaker position indications 
and controls on Panel 2-9-3. Panel 2-9-4 has position indications for 
numerous containment valves. They have inputs for most PCIVs and SCIVs 
for PCIS success for each PCIS group.  

 C INCORRECT: First part is incorrect but plausible in that prior to purging the 
Drywell/Suppression Chamber, the pressure in the Drywell/Suppression 
Chamber shall be reduced to less than 0.25 psig. 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 monitor automatic operation of the Drywell to 
Suppression Chamber Vacuum Breakers during a LOCA. This question is rated as Memory due to the 
requirement to strictly recall facts related to the Primary Containment System design and components.   



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from U2 Tech Spec 3.6.1.6: 
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Excerpts from 2-SR-3.6.1.6.3: 
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Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from 2-OI-64: Supports Distractors C(1), D(1) 
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Excerpt from OPL171.016 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

230000 (SF5 RHR SPS) RHR/LPCI: Torus/Suppression Pool Spray Mode 

K1.01 (10CFR 55.41.7) 

Knowledge of the physical connections and/or cause and effect 
relationships between the RHR/LPCI: Torus/Suppression Pool 
Spray Mode and the following systems:  

• Primary containment 

Tier # 2  ------  

Group # 2  ------  

K/A # 230000K1.01    

Importance Rating 3.9  ------  

Proposed Question: # 57   

Unit 2 is operating at 100% RTP with the following plant conditions: 
 

• A LOCA has occurred 

• Reactor Water Level is (-) 75 inches and lowering 

• Reactor Pressure is 350 psig and lowering 

• Drywell Pressure is 13 psig and lowering 

• Suppression Chamber Pressure is 14 psig and lowering 

 
Subsequently: 

• 2-XS-74-122, RHR SYSTEM I LPCI 2/3 CORE HEIGHT OVERRIDE has been placed in 

MANUAL OVERRIDE 

• 2-XS-74-121, RHR SYS I CONTAINMENT SPRAY/COOLING VALVE SELECT has been 

placed in SELECT 

 
The RHR Loop I Containment Spray Valves will AUTOMATICALLY close when __________. 
 
A. RPV Level drops below (-) 122 inches 

 
B. RPV Level drops below (-) 183 inches 
 
C. Drywell Pressure drops below 1.96 psig 
 
D. Suppression Chamber Pressure drops below 1.96 psig 
 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT:  Incorrect but plausible in that an Accident Signal is required 
to close the Containment Spray Valves automatically, however it will not 
occur by itself. An Accident/LPCI Signal in conjunction with Drywell 
Pressure below 1.96 psig is required.  



Form 4.2-1 Written Examination Question Worksheet 

 

 

 B INCORRECT: Incorrect but plausible in that RPV Level less than (-) 183 
inches is a permissive for spraying the Drywell and Suppression Chamber. 
If RPV Water Level is below (-) 183 inches, 2-XS-74-122, RHR SYSTEM I 
LPCI 2/3 CORE HEIGHT OVERRIDE must be placed in OVERRIDE. 
However, this will not result in automatic closure of Containment Sprays if 
already spraying and the switch is placed in OVERRIDE as stated in the 
stem.  

 C CORRECT: (See attached) While spraying the Drywell, there are two 
interlocks that must be met for Containment Spray Valves to automatically 
close. Given a LPCI Initiation signal is present (Drywell Pressure > 2.45 
psig and Reactor Pressure < 450 psig), the RHR Loop I Containment Spray 
Valves will automatically close when Drywell Pressure drops below 1.96 
psig. This is referenced in both 2-OI-74, RHR System and 2-EOI Appendix-
17B, RHR System Operation Drywell Sprays and illustrated on PIP-95-136, 
Containment Spray Interlock which is on Panel 2-9-3 above RHR Loop II.  

 D INCORRECT: Incorrect but plausible if the candidate does not recall that 
the Containment Spray permissive signal is Drywell Pressure, not 
Suppression Chamber Pressure which does not input into the logic. 

RO Level Justification:  Tests the candidate’s knowledge of the cause and effect relationship between 
RHR/LPCI and Containment Spray interlocks. This question is rated as C/A due to the requirement to 
correctly assemble given Primary Containment parameters from abnormal plant conditions with a LOCA 
present related to Containment Spray permissive logic. This requires mentally using this knowledge and 
its meaning to predict the correct outcome. 

Technical Reference(s): 2-OI-74, Rev. 189 (Attach if not previously provided) 

 PIP-95-136, Rev. 2  

 2-EOI Appendix-17B, Rev. 18  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.044, Obj. 4g_   (As available) 

___________________ 

Question Source: 
Bank # 

 OPL171.044-10 001 
#1551  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
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Excerpt from 2-EOI Appendix-17B:   
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Excerpt from PIP-95-136:  Illustrates the Containment Spray logic (located on Panel 2-9-3 above 
RHR Loop II) 
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Excerpts from 2-OI-74: Also supports Distractors A, B, and D 
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Form 4.2-1 Written Examination Question Worksheet 
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Examination Outline Cross-reference: Level RO  SRO  

233000 (SF9 FPCCU) Fuel Pool Cooling/Cleanup 

A2.09 (10CFR 55.41.5) 

Ability to (a) predict the impacts of the following on the Fuel Pool 
Cooling and Cleanup and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of 
those abnormal operations: 

• AC electrical power failures 

Tier # 2  ------  

Group # 2  ------  

K/A # 233000A2.09    

Importance Rating 3.4  
------ 

 

Proposed Question: # 58  

A trip of 4KV Shutdown Board       (1)        would cause a loss of 1B Fuel Pool Cooling Pump. 
  
The MINIMUM Fuel Pool Temperature which requires entry into 1-EOI-3, Secondary Containment 

Control, is       (2)       . 

 
A. (1) B 
 (2) 125 ⁰F 
 
B. (1)  B 
 (2)  150 ⁰F 
 
C. (1)  C 
  (2) 125 ⁰F 
 
D. (1)  C 
 (2) 150 ⁰F 

Proposed Answer:  C   

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that it is reasonable to 
assume that the power supply to 480V Shutdown Board 1B which provides 
power to 1B Fuel Pool Cooling Pump would be 4KV Shutdown Board B. 
Second part is correct (See C). 

 B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that Fuel Pool Water Temperature is limited to  
150 ⁰F in accordance with Technical Requirements Manual (TRM) 3.9.2.  

 C CORRECT: (See attached) In accordance with 0-OI-57B, 480V/240V AC 
Electrical System, 4KV Shutdown Board C is the normal power supply to 
480V Shutdown Board 1B which provides power to 1B Fuel Pool Cooling 
Pump.  For second part, in accordance with 1-EOI-3, Secondary 
Containment Control, entry is required when Fuel Pool Temperature 
reaches 125 ⁰F.  

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

RO Level Justification:  Tests the candidate’s ability to predict the impact of a loss of AC Electrical Power 
on Fuel Pool Cooling Pumps and when the related Emergency Operating Instructions (EOIs) would be 
entered to mitigate the associated high Fuel Pool Temperature.  This question is rated as Memory due to 
the fact that it requires the strict recall of facts. 

Technical Reference(s): 1-EOI-3, Rev. 6 (Attach if not previously provided) 

 0-OI-57B, Rev. 200  

 TRM 3.9.2, Rev.0  

 0-AOI-57-1A, Rev. 114  

 OPL171.052, Rev. 15U2  

 PIP-02-03, Rev. 9/16/2020  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.052 Obj. 8d (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:  

  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 0-OI-57B: Illustrates 480V Shutdown Board 1B normal power supply 
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Excerpt from 0-AOI-57-1A: Illustrates the Fuel Pool Cooling Pump power supplies 
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Excerpt from AC Electrical Distribution PIP 02-03: 
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Excerpt from OPL171.052 Lesson Plan: 
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Excerpt from 1-EOI-3: Illustrating related entry condition 
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Excerpt from TRM 3.9.2: Supports Distractors B(2), D(2) 
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Examination Outline Cross-reference: Level RO  SRO  

259001 (SF2 FWS) Feedwater  

K4.12 (10CFR 55.41.7) 

Knowledge of Feedwater System design features and/or interlocks 
that provide for the following: 

• RFP start permissives 

Tier # 2  ------  

Group # 2  ------  

K/A # 259001K4.12  

Importance Rating 3.1  ------  

Proposed Question: # 59  

Unit 2 is performing a startup at 30% RTP when an event occurs resulting in the following 

conditions: 

 

• Reactor Water Level peaked at (+) 50 inches  

• Main Condenser Vacuum reached 7 inches mercury (Hg) 

• All Reactor Feedwater Pump Turbines (RFPTs) tripped   

 
Given the conditions above and in accordance with 2-OI-3, Reactor Feedwater System, the 

RFPTs tripped due to       (1)        . 

 
Subsequently, conditions were restored to normal.  In order to meet a RFP start permissive, the 

respective       (2)         valve must be OPEN. 

 
A. (1) High Reactor Water Level 
 (2) discharge 
 
B. (1) High Reactor Water Level 
 (2) suction 
 
C. (1) Low Main Condenser Vacuum 

(2) discharge 
 
D. (1) Low Main Condenser Vacuum 
 (2) suction 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that RFPTs have a 
sealed in trip signal at a Reactor Water Level of 55 inches, however the 
stated 50 inches would not inhibit operation of a RFPT. Second part is 
incorrect, but plausible if the candidate confuses the start/trip logic 
permissive. It would be plausible to believe that the discharge valve position 
inputs into the start and trip logic of the RFPTs. There is no throttle 
capability of the discharge valve, but the pump can be operated with the 
discharge valve closed in regards to interlocks.  



Form 4.2-1 Written Examination Question Worksheet 

 

 

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

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

 D CORRECT: (See attached) In accordance with 2-OI-3, Reactor Feedwater 
System, Reactor Feedwater Pump Turbines trip on Condenser Low 
Vacuum at 7 inches mercury (Hg) and seals in until that interlock has 
cleared. For second part, if the RFPT suction valve is not full open, it will be 
interlocked tripped and all steam supply valves will remain closed. Then 
each respective RFPT suction must be OPEN prior to starting each RFPT, 
then each RFPT discharge will be OPEN for the pump being placed into 
service. 

RO Level Justification:  Tests the candidate’s knowledge of Feedwater System interlocks that provide 
RFP start permissives and RFPT automatic trips. 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-3, Rev. 162  (Attach if not previously provided) 

   

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.026, Obj. 4f      (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: 55.41 X 

 55.43  
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Excerpts from 2-OI-3: 
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Examination Outline Cross-reference: Level RO  SRO  

295018 (APE 18) Partial or Complete Loss of CCW / 8 

AA2.02 (10CFR 55.41.10) 

Ability to determine and/or interpret the following as they apply to 
Partial or Complete Loss of Component Cooling Water: 

• Cooling Water Temperature 

Tier # 1  ------  

Group # 1  ------  

K/A # 295018AA2.02  

Importance Rating 3.7  ------  

Proposed Question: # 60   

Unit 1 is operating at 100% RTP when the following conditions occur: 
 

• RBCCW Suction Header Temperature is 100 °F and rising  

• RBCCW PUMP DISCHARGE HEADER PRESSURE LOW  

(1-9-4C, Window 12)  

• NO Operator actions have been taken 

 
Given the conditions above and in accordance with 1-AOI-70-1, Loss of Reactor Building Closed 

Cooling Water, the Operator will IMMEDIATELY       (1)        and ENSURE 1-FCV-70-48, 

RBCCW SECTIONALIZING VALVE automatically       (2)       .    

 
A. (1) secure RWCU pumps 
 (2) closed 
 
B. (1) secure RWCU pumps 
 (2) opened 
 
C. (1) start the spare RBCCW pump 

(2) closed 
 
D. (1) start the spare RBCCW pump 
 (2) opened 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 1-AOI-70-1, Loss of Reactor 
Building Closed Cooling Water there are two Immediate Actions. Operators 
are to (1) secure the RWCU pumps and (2) ensure the RBCCW 
Sectionalizing Valve closes.  For second part, in accordance with the given 
alarm RBCCW PUMP DISCHARGE HEADER PRESSURE LOW (1-9-4C, 
Window 12), the setpoint is 57 psig. In accordance with 1-AOI-70-1, Loss of 
Reactor Building Closed Cooling Water, RBCCW Pump Discharge Pressure 
of 57 psig causes 1-FCV-70-48, RBCCW SECTIONALIZING VALVE to 
automatically close. 

 B INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible if the candidate confuses the normal position of 1-FCV-70-48, 
RBCCW SECTIONALIZING VALVE to be closed and thereby automatically 
opening when RBCCW Pump discharge pressure reaches 57 psig.  

12

RBCCW PUMP 
DISCH. HDR 
PRESS LOW 
1-PA-70-15
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 C INCORRECT: First part is incorrect but plausible since 1-AOI-70-1, Loss of 
Reactor Building Closed Cooling Water, has Subsequent Actions that direct 
starting the spare RBCCW pump.  Additionally, given that RBCCW Suction 
Header Temperature is 100 °F and rising, RBCCW SUCTION HEADER 
TEMPERATURE HIGH (1-9-4C, Window 12) alarms (not given) which 
states to place the spare RBCCW pump in service. However, it is not an 
Immediate Action of 1-AOI-70-1 as the question is asking. 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 determine the impact that a partial or complete 
loss of Component Cooling Water and what Cooling Water Temperature has on the affected supported 
systems.  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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): 1-AOI-70-1, Rev. 17 (Attach if not previously provided) 

 1-ARP-9-4C, Rev. 30  

   

Proposed references to be provided to applicants during examination: RBCCW PUMP DISCHARGE 
HEADER PRESSURE LOW  
(1-9-4C, Window 12)  

 

Learning Objective: 

  

OPL171.013 Obj.10a    (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: 55.41 X 

 55.43  

Comments:  

 
 



Form 4.2-1 Written Examination Question Worksheet 

 
Excerpts from 1-ARP-9-4C: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 
Supports Distractors C(1), D(1) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 
Excerpts from 1-AOI-70-1: 

 
 

 

  



Form 4.2-1 Written Examination Question Worksheet 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Supports Distractors C(1), D(1): 
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Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

Emergency Procedures/Plan 

G2.4.32 (10CFR 55.41.10) 

Knowledge of operator response to loss of annunciators. 

Tier # 3  ------  

Group # ------  ------  

K/A # G2.4.32  

Importance Rating 3.6  ------  

Proposed Question: # 61   

Unit 2 is operating at 100% RTP when the following occurs: 
 
An annunciator with an invalid input has been disabled in accordance with OPDP-4, Annunciator 

Disablement. 

 
The annunciator window is required to be flagged with a        (1)       magnetic border and a 

narrative log entry       (2)       required to made. 

 
A. (1) white 
 (2)  is NOT 
 
B. (1) white 
 (2) is 
 
C. (1) blue 
 (2) is NOT 
 
D. (1) blue 
 (2) is  
 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that in accordance with 
OPDP-4, Annunciator Disablement, a white border will be placed on an 
alarm that is out of service for maintenance or testing. Second part is 
incorrect but plausible in that Operators are not required to log an out of 
service alarm by OPDP-4.   

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

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

 D CORRECT: (See attached) In accordance with OPDP-4, Annunciator 
Disablement, a disabled annunciator indicator will be placed on the alarm 
window by the Unit Operator that is a blue magnetic border labeled 
‘Disabled Alarm Input’. For second part, in accordance with OPDP-4, an 
entry concerning the disablement of an alarm will be placed in the narrative 
log to include alarm location, method used to disable alarm, date and time 
removed, justification for disablement, and Tech Spec action requirements, 
if applicable. 

RO Level Justification: Tests the candidate’s knowledge of operator response to a disabled annunciator in 
accordance with OPDP-4, Annunciator Disablement.  This question is rated as Memory due to the fact that 
it requires the strict recall of facts. 
 

Technical Reference(s): OPDP-4, Rev. 9 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.071, Obj. 3j  (As available) 

___________________ 

Question Source: Bank #  BFN NRC 1703 #69 
 

 Modified Bank #   (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: 55.41 X 

 55.43  

Comments:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from OPDP-4: 
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Form 4.2-1 Written Examination Question Worksheet 

 

 

Examination Outline Cross-reference: Level RO  SRO  

 Equipment Control 

G2.2.22 (10CFR 55.41.5) 

Knowledge of limiting conditions for operation and safety limits 

Tier # 3  ------  

Group # ------  ------  

K/A # G2.2.22  

Importance Rating 4.0  ------  

Proposed Question: # 62   

Unit 1 was operating at 100% RTP when an event resulted in the following conditions: 
 

• Reactor Pressure peaked at 1300 psig 

• Reactor Water Level indicates (-) 170 inches 

 
Given the conditions above, the Tech Spec Safety Limit for       (1)       has been violated. 
 
The REQUIRED ACTION is to restore within the Reactor Safety Limit and insert ALL insertable 

Control Rods within       (2)       . 

 
A. (1) Reactor Pressure 
 (2) 2 hours  
 
B. (1) Reactor Pressure  
 (2) 10 hours 
 
C. (1) Reactor Water Level 
 (2) 2 hours 
 
D. (1) Reactor Water Level 
 (2) 10 hours 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that in accordance with 
Technical Specifications 2.0, Safety Limits, the Reactor Coolant System 
Pressure Safety Limit is ≤ 1325 psig.  Second part is correct (See C). 

 B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible if the candidate confuses a Safety Limit violation as a 
Loss of Safety Function (LOSF) as stated in OPDP-8, Operability 
Determination Process and Limiting Conditions for Operation Tracking. This 
would lead them to believe that all insertable Control Rods should be 
inserted and the plant placed in MODE 2 within 10 hours in accordance with 
LCO 3.0.3. 

 C CORRECT: (See attached) In accordance with Technical Specifications 2.0, 
Safety Limits, Reactor Water Level shall be greater than the top of active 
irradiated fuel, or TAF (-) 162 inches.  For second part, in accordance with 
Tech Specs, when any Safety Limit has been violated, all insertable Control 
Rods shall be inserted within 2 hours. 



Form 4.2-1 Written Examination Question Worksheet 

 

 

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

RO Level Justification:  Tests candidate’s knowledge of Limiting Conditions for Operation and Safety 
Limits for Reactor Pressure and Reactor Water Level and the associated actions for exceeding a 
Technical Specification Safety Limit.  This question is rated as Memory due to the fact that it requires the 
strict recall of facts.  

Technical Reference(s): Unit 1 Tech Spec 2.0, Amend. 299 (Attach if not previously provided) 

 Unit 1 Tech Spec 3.0, Amend. 239  

 U1 Tech Spec Bases 2.0, Rev. 0  

 OPDP-8, Rev. 28  

 0-TI-394, Attachment 7, Rev. 13  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.087, Obj. 14     (As available) 

__________________ 

Question Source: Bank #    

 Modified Bank #  BFN 21-04 #64 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

 

Question Cognitive Level: 

 

Memory or Fundamental Knowledge 

 

X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 
 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from Tech Spec 2.0: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from Tech Spec 2.0 Bases: 
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Supports Distractors A(1), B(1) 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 0-TI-394, Attachment 7: Illustrates that Reactor Water Level (-) 162 inches is Top 
of Active Fuel (TAF) 
 

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from Tech Spec 3.0: Supports Distractors B(2), D(2) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from OPDP-8: Supports Distractors B(2), D(2)  
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

Examination Outline Cross-reference: Level RO  SRO  

295024 (EPE 1) High Drywell Pressure / 5 

EK3.02 (10CFR 55.41.5) 

Knowledge of the reasons for the following responses or actions as 
they apply to High Drywell Pressure:  
 

• Suppression Pool Spray 
 

Tier # 1  ------  

Group # 1  ------  

K/A # 295024EK3.02  

Importance Rating 4.1  
------  

Proposed Question: # 63 
 

In accordance with the PC Pressure leg of 2-EOI-2, Primary Containment Control and the 

associated Bases, Suppression Chamber Sprays are initiated to prevent       (1)       when 

Primary Containment Pressure cannot be maintained below       (2)      . 

    
A. (1) chugging in the downcomers 
 (2) 1.96 psig 
  
B. (1) chugging in the downcomers 
 (2) 2.45 psig 
 
C. (1) over-pressurizing the Suppression Chamber  
 (2) 1.96 psig 
 
D. (1) over-pressurizing the Suppression Chamber 
 (2) 2.45 psig  

Proposed Answer:  B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B). Second part is incorrect but 
plausible in that 1.96 psig is the interlock permissive Containment Pressure 
required for Primary Containment Sprays.  

 B CORRECT: (See attached) In accordance with EOIPM Section 0-V(G), 
EOI-2 Primary Containment Control Bases, states Suppression Chamber 
Sprays are initiated to prevent chugging in the downcomer openings as 
steam collapses. For second part, 2-EOI-2, Primary Containment Control, 
states to initiate Suppression Chamber Sprays when Primary Containment 
Pressure cannot be maintained below 2.45 psig. 

 C INCORRECT:  First part is incorrect but plausible in that with a leak into 
Primary Containment, it can be mistaken that sprays are to condense steam 
in the air space to prevent over-pressurizing containment. Second part is 
incorrect but plausible (See A).  

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



Form 4.2-1 Written Examination Question Worksheet 

 

RO Level Justification:  Tests the candidate’s knowledge of the reasons and interlocks for initiating 
Suppression Chamber Sprays as it relates to High Drywell Pressure. This question is rated as Memory 
due to the fact that it requires the strict recall of facts. 

 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): EOIPM 0-V(G), Rev. 1 (Attach if not previously provided) 

 2-EOI-2, Rev. 17  

 2-OI-2, Rev. 189  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: OPL171.203 Obj. 7   (As available) 

_________________ 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.203-05 001 
#2818 

(Note changes or attach parent) 

 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:  



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from EOIPM Section 0-V(G): 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from 2-EOI-2:  
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

Excerpt from 2-OI-74: Supports Distractors A(2), C(2) 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

Radiation Control 

G2.3.12 (10CFR 55.41.12) 

Knowledge of radiological safety principles and procedures 
pertaining to licensed operator duties, such as response to radiation 
monitor alarms, containment entry requirements, fuel handling 
responsibilities, access to locked high-radiation areas, or alignment 
of filters. 

Tier # 3  ------  

Group # ------  ------  

K/A # G2.3.12  

Importance Rating 3.2  
------ 

 

Proposed Question: # 64   

Unit 1 was conducting a Refueling Outage when the following conditions occurred: 
 

• Bridge Operator lowered a fuel assembly into the Reactor Core 

• Unexpected criticality is observed in the Main Control Room 

 
Given the above conditions, in accordance with 1-AOI-79-2, Inadvertent Criticality During Incore 

Fuel Movements, the Bridge Operator is required to IMMEDIATELY __________. 

 
A. ISOLATE RWCU 
 
B. STOP the CRD Pump 
 
C. START an SLC Pump 
 
D. REMOVE the fuel assembly from the Reactor Core 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible in that 1-AOI-79-2 states IF criticality 
is still evident, AND at the direction of the Unit Supervisor, PERFORM the 
given provided above ONLY as a Subsequent Action NOT as an Immediate 
Action. 

 B INCORRECT: Incorrect but plausible in that 1-AOI-79-2 states IF criticality 
is still evident, AND at the direction of the Unit Supervisor, PERFORM the 
given provided above ONLY as a Subsequent Action NOT as an Immediate 
Action. 

 C INCORRECT: Incorrect but plausible in that 1-AOI-79-2 states IF criticality 
is still evident, AND at the direction of the Unit Supervisor, PERFORM the 
given provided above ONLY as a Subsequent Action NOT as an Immediate 
Action. 

 D CORRECT: (See attached) In accordance with 1-AOI-79-2, Inadvertent 
Criticality During Incore Fuel Movements, Section 4.1 - Immediate Actions 
[3], IF unexpected criticality is observed following the insertion of a fuel 
assembly, THEN IMMEDIATELY REMOVE the fuel assembly from the 
Reactor Core. 



Form 4.2-1 Written Examination Question Worksheet 

 

 

RO Level Justification: Tests the candidate’s knowledge of the required Immediate Operator Actions 
pertaining to abnormal plant conditions during fuel handling to ensure radiological safety.  This question is 
rated as Memory due to the fact that it requires the strict recall of facts. 

Technical Reference(s): 1-AOI-79-2, Rev. 2 (Attach if not previously provided) 

 OPDP, Rev. 3  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.060, Obj. 3b      (As available) 

___________________ 

Question Source: 

Bank # 

 BFN NRC 18-04 
#68  

 Modified Bank #   (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:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from OPDP 1: 
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Excerpts from 1-AOI-79-2: 
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Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

Conduct of Operations 

G2.1.29 (10CFR 55.41.10) 

Knowledge of how to conduct system lineups, such as valves, 
breakers, switches, etc. 

Tier # 3  ------  

Group # ------  ------  

K/A # G2.1.29  

Importance Rating 4.1  ------  

Proposed Question: # 65  

In accordance with NPG-SPP-22.206, Verification Program,       (1)       verification is used for a 

locked throttle valve, and activities involving radiation exposure of greater than 10 mrem Total 

Effective Dose Equivalent (TEDE)       (2)       be exempted from verification requirements.  

 
A. (1) concurrent 
 (2) can 
 
B. (1) concurrent 
 (2) can NOT 
  
C.  (1) independent 
 (2) can 
 
D. (1) independent 
 (2) can NOT 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See Attached) In accordance with NPG-SPP-22.206, 
Verification Program, concurrent verification is used for verification of locked 
throttle valve position.  If a locked throttle valve was independently verified, 
the actions of the initial positioner or verification could be invalidated by the 
actions of the independent verifier.  For second part, in accordance with 
NPG-22.206, activities involving significant exposure of more than 10 mrem 
TEDE are exempt from required verifications. 

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that clearance tag placement on valves is not exempt from 
verification when significant exposure is involved. 

 C INCORRECT:  First part is incorrect but plausible in that independent 
verification is required to confirm that a non-throttle valve has been placed 
in the proper position such as during system alignments of safety-related or 
important equipment.  Second part is correct (See A). 

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

RO Level Justification: Tests candidate’s knowledge of the of conduct valve position verification 

requirements. This question is rated as Memory due to the fact that it requires the strict recall of 
facts. 

Technical Reference(s): NPG-SPP-22.206, Rev. 7 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.110 Obj. 3, 4_   (As available) 

___________________    

Question Source: Bank #    

 
Modified Bank # 

 OPL171.110-02.003 
#2505 

(Note changes or attach parent) 

 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:  

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from NPG-SPP-22.206: 
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Form 4.2-1 Written Examination Question Worksheet 

 
 

Examination Outline Cross-reference: Level RO  SRO  

293005 Thermodynamics - Cycles  

K1.06 (10CFR 55.41.14) 

Describe how changes in system parameters affect thermodynamic 
efficiency. 

Tier # 4  ------  

Group # ------  ------  

K/A # 293005K1.06  

Importance Rating 2.6  ------  

Proposed Question: # 66  

Unit 1 is operating at 100% RTP.  
 
Isolating Extraction Steam to the 1A1 Feedwater Heater will cause Reactor Core Thermal Power 

to       (1)       and steam cycle efficiency will       (2)      . 

 
A. (1) lower 
 (2) rise 
 
B. (1) lower 
 (2) lower 
 
C. (1) rise 
 (2) rise 
 
 D. (1) rise 
 (2) lower 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that the complexity of 
the Extraction Steam and Heater Drain System is often confusing for 
candidates. With a total of 15 high pressure and low pressure Feedwater 
heaters, 6 moisture separators, and 5 Extraction Steam supply locations 
from the high pressure and low pressure (various stages) Main Turbine, it is 
plausible to easily confuse system operation. Example, if Extraction Steam 
is isolated, generator output will actually lower slightly if the affected heater 
is not from the number one Feedwater heater (1A1, 1B1, or 1C1). Second 
part is incorrect but plausible if the candidate confuses the impact between 
Reactor Power and Reactor plant efficiency when Extraction Steam is 
isolated to high pressure heaters, where Reactor Power will rise.  

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

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



Form 4.2-1 Written Examination Question Worksheet 

 

 D CORRECT: (See attached) In accordance with 1-OI-6, Feedwater Heating 
and Misc Drains System and 1-AOI-6, Feedwater Heater String/Extraction 
Steam Isolation, Reactor Power will rise when Extraction Steam is isolated 
to a Feedwater Heater.  This occurs because without Extraction Steam, 
Feedwater entering the Reactor will be at a lower temperature, which 
causes more neutrons to be thermalized resulting in higher Reactor Power.  
For second part, Feedwater Temperature entering the Core lowers when 
Extraction Steam is lost, more Reactor Power must be used to heat the 
water in order to create steam for use by the Main Turbine.  Therefore, plant 
thermal efficiency lowers. 

RO Level Justification: Tests the candidate’s knowledge of Generic Fundamentals, specifically the effect 
of a loss of Feedwater heating on Reactor Power and Reactor Plant efficiency.  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.  The candidate must use the information provided concerning Extraction Steam and determine 
how the Reactor Plant will respond to the loss of Feedwater Heating Steam. 

 

Technical Reference(s): 1-OI-6, Rev.41 (Attach if not previously provided) 

 1-AOI-6-1, Rev. 2  

 BWR GFES Thermodynamics Cycles, 
Ch. 5, Rev. 4 

 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.026, Obj. 7c    (As available) 

___________________ 

Question Source: 
Bank # 

 OPL171.095-05 001 
#2416  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

 

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

Copy of Bank Question: 
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Excerpts from 1-AOI-6-1: 
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Excerpt from 1-OI-6: 
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Excerpts from BWR GFES Thermodynamics Cycles, Ch. 5: 
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Examination Outline Cross-reference: Level RO  SRO  

Equipment Control 

G2.2.35 (10CFR 55.41.10) 

Ability to determine Technical Specification Mode of Operation. 
 
 

Tier # 3  ------  

Group # ------  ------  

K/A # G2.2.35  

Importance Rating 3.6  ------  

Proposed Question: # 67   

Which ONE of the following sets of conditions satisfies the Tech Spec definition of  

MODE 3? 

 
A. A Reactor SCRAM has just occurred. The MODE SWITCH is in SHUTDOWN.  Moderator 

Temperature is 480 ºF. The MSlVs are closed.  
 
B.   The Reactor is shutdown. The MODE SWITCH is in START&HOT STBY. Moderator 

Temperature is 180 ºF.  All Control Rods are fully inserted. 
 
C. Preparations are in progress for a Reactor Startup. The MODE SWITCH is in SHUTDOWN.  

Moderator Temperature is 135 ºF.  All Control Rods are fully inserted.  
 
D.  The Reactor is shutdown.  The MODE SWITCH is in REFUEL.  Moderator Temperature is 

140 ºF.  All Reactor Vessel Head Closure Bolts are NOT fully tensioned.   

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with Tech Spec 1.0, Table 1.1-1 
MODES, the given plant conditions meet the Tech Spec definition of  
MODE 3 Hot Shutdown with the Reactor MODE Switch in the Shutdown 

position and moderator temperature is greater than 212 ºF.  

 B INCORRECT: Incorrect but plausible in that with 5 different MODEs, any 
combination of MODE Switch positions and plant conditions is plausible with 
the numerical position not stated. The stated plant conditions will result in 
the Unit being in MODE 2.  

 C INCORRECT: (See B and attached) Incorrect but plausible in that the stated 
conditions result in the Unit being in MODE 4.  

 D INCORRECT: (See B and attached) Incorrect but plausible in that the stated 
conditions result in the Unit being in MODE 5. 

 

RO Level Justification:  Tests the candidate’s ability to determine the plant MODE of operation in 
accordance with Technical Specifications.  This question is rated as Memory due to the fact that it 
requires the strict recall of facts. 

Technical Reference(s): Unit 1 Tech Specs 1.0, Amend. 234 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Learning Objective: OPL171.087 Obj. 8    (As available) 

 

Question Source: Bank #    

 Modified Bank #  BFN NRC 2104 #67 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  

 

 
 

  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
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Excerpt from Tech Spec 1.0: 
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Examination Outline Cross-reference: Level RO  SRO  

293007 Thermodynamics – Heat Transfer 

K1.03 (10CFR 55.41.14) 

Heat Transfer, Explain the manner in which fluid films affect heat 
transfer 

Tier # 4  ------  

Group # ------  ------  

K/A # 293007K1.03    

Importance Rating 2.8  ------  

Proposed Question: # 68 
 

Unit 1 is operating at 100% RTP. 
 
In an operating cooling water system, a higher stagnant fluid film thickness       (1)        the rate  

of heat transfer.  

 
Stable film boiling is       (2)       efficient than nucleate boiling. 
    
A. (1)  raises 
 (2) more 
 
B. (1)  raises 
 (2)  less 
 
C. (1)  lowers 
  (2)  more 
 
D. (1) lowers 
 (2) less 

Proposed Answer:  D  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that both the fluid film 
thickness and the fluid film conductivity directly affect the rate of heat 
transfer. Given the equation for the rate of heat transfer Q̇=hAΔT, where 
h= kf/xf., if the candidate confuses the convection heat transfer coefficient 
(h) as xf / kf where xf  is the thickness of the fluid film and kf is the thermal 
conductivity of the fluid film, then as fluid film thickness rises, heat transfer 
rate would rise. Second part is incorrect but plausible in that stable film 
boiling occurs when a steam blanket covers the heat transfer surface, 
which occurs after the departure from nucleate boiling. If the candidate 
confuses the regions on the Boiling Point Curve, then stable film boiling 
could be concluded to be more efficient than nucleate boiling.    

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

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

 D CORRECT: (See attached) Given the equation for the rate of heat transfer 
Q̇=hAΔT, where h= kf/xf.,  xf is the thickness of the fluid film and kf is the 
thermal conductivity of the fluid film, as fluid film thickness rises, heat transfer 
rate lowers.  For second part, stable film boiling (also known as dryout) 
results in radiative heat transfer and may result in container failure.  When 
bubbles form on a surface and collapse into the liquid, they disturb the 
stagnant liquid layer and transfer latent heat of vaporization to the liquid.  This 
is known as nucleate boiling and is the most efficient form of heat transfer.  

RO Level Justification:  Tests the candidate’s knowledge of Generic Fundamentals, specifically the various 
methods of heat transfer and how fluid film affects the heat transfer rate.  This question is rated as Memory 
due to the fact that it requires the strict recall of facts. 

Technical Reference(s): BWR GFES Thermodynamics, Ch. 8, 
Rev. 4 

(Attach if not previously provided) 

 BWR GFES Thermodynamics, Ch. 7, 
Rev. 4 

 

   

   

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: GFES Thermodynamics, Ch. 7, Obj. 6        (As available) 

__________________________________ 

Question Source: 

Bank # 

 GFES 
Thermodynamics  
QID B1185  

 Modified Bank #   (Note changes or attach parent) 

 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  
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Copy of Bank Question: 
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Excerpts from BWR GFES Thermodynamics, Ch. 7: 
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Excerpts from BWR GFES Thermodynamics, Ch. 8: The Boiling Point Curve/Regions 
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Examination Outline Cross-reference: Level RO  SRO  

268000 (SF9 RW) Radwaste  

291007, K1.07 (10CFR 55.41.4) 

Principles of demineralizer operation 

Tier # 2  ------  

Group # 2  ------  

K/A # 291007K1.07  

Importance Rating 2.5  ------  

Proposed Question: # 69   

A demineralizer works on the principle of mechanical       (1)        . 
 
A result of proper Radwaste and Condensate demineralizer operation on water with ionic 

impurities is that the exiting water will always have a       (2)         conductivity. 

 
A. (1) filtration ONLY 
 (2) lower 
 
B. (1) filtration ONLY 
 (2) higher 
 
C. (1) AND chemical filtration 
 (2) lower 
 
D. (1) AND chemical filtration 
 (2) higher 

Proposed Answer:  C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that the Rad Waste and 
Condensate demineralizers are filled with very small resin beads and will 
mechanically filter the water that is passed through the resin.  In addition, 
demineralizer differential pressure is continuously monitored, which is an 
indication of mechanical obstruction in the demineralizer due to mechanical 
filtration. Second part is correct (See C). 

CCW B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that as water passes through the resin, ions are 
exchanged, which may result in water conductivity being higher as ions are 
exchanged. 

 C CORRECT: (See attached) As water passes through resin, ion exchange 
(chemical filtration) takes place and mechanical filtration of suspended 
solids occurs. For second part, water with salts and impurities is passed 
through the resin, and the ions from the high conductivity water are 
exchanged resulting in a lower conductivity.  Higher conductivity is a 
symptom of resin exhaustion. 

 D INCORRECT:  First part is correct (See C). Second part is incorrect but 
plausible (See B). 
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RO Level Justification:  Tests the candidate’s knowledge of Radwaste Demineralizer operation with 
respect to water filtration.  This question is rated as Memory due to the fact that it requires the strict recall 
of facts. 

Technical Reference(s): BWR Components, Rev. 4 (Attach if not previously provided) 

 OPL171.084, Rev. 10U4  

 OPL171.011A, Rev. 4  

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

BWR Demineralizers Guide, Obj. 8    (As available) 

 

Question Source: Bank #    

 
Modified Bank # 

 GFE EXAM BANK 
B239 

(Note changes or attach parent) 

 New     

Question History: Last NRC Exam  May 2020  

  

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: 
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Excerpt from OPL171.084: 
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Excerpts from OPL171.011A: 
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Excerpts from BWR GFES (Components) Instructor Guide: 
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Examination Outline Cross-reference: Level RO  SRO  

262002 (SF6 UPS) Uninterruptable Power Supply (AC/DC) 

291008, K1.06 (10CFR 55.41.7) 

Interpreting one-line diagram of control circuitry. 

Tier # 2  ------  

Group # 1  ------  

K/A # 291008K1.06  

Importance Rating 3.6  ------  

Proposed Question: # 70  

In accordance with 0-OI-57C, 208V/120V AC Electrical System, Unit Preferred is operating in a 

normal lineup. 

 
Using the 120VAC Distribution diagram, determine the correct answers below. 
 
The attached diagram is specifically representative of       (1)       with Unit Preferred normally 

powered from the 480V RMOV Board, through the       (2)      .  

 
[REFERENCE PROVIDED] 
 
A. (1) Unit 1 
 (2) rectifier/inverter, static switch AND breaker 1001 
 
B. (1) Unit 1 
 (2) regulating transformer AND breaker 1002 
 
C. (1) Unit 2 

(2) rectifier/inverter, static switch AND breaker 1001 
 

D. (1) Unit 2 
 (2) regulating transformer AND breaker 1002 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 0-OI-57C, 208V/120V AC 
Electrical System, Attachment 2 – Vital 120V AC Distribution, illustrates 
unique Unit differences especially between Unit 1 and Unit 2.  Using a one-
line diagram portion from Attachment 2, the candidate must determine that it 
specifically represents the Unit 1 portion of the Uninterruptable Power 
Supply 120V System. For second part, in accordance with 0-OI-57C, 
208V/120V AC Electrical System, Unit 1 Unit Preferred normal power 
supply to Unit Preferred Battery Bus 1 Panel 11 is from 480V RMOV Board 
1A, through the rectifier 1-INV-252-0001/inverter, static switch and breaker 
1001.  

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that in accordance with 0-OI-57C, 208V/120V AC Electrical 
System, Unit 1 Unit Preferred alternate power supply to Unit Preferred 
Battery Bus 1 Panel 11 is through the Unit Preferred Regulating 
Transformer XFMR1 and breaker 1002.   
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 C INCORRECT:  First part is incorrect in that the Unit 2 Unit Preferred normal 
power supply to Unit Preferred Battery Bus 2 Panel 11 is through breaker 
1001 from a motor-motor-generator (MMG) as is the case for Unit 3 
respectively. The AC motor is powered from 480V Shutdown Board 2A and 
the DC motor is powered from 250V DC Battery Board 4. 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 interpret a one-line diagram of control circuity of 
Unit Preferred Power Supply (AC/DC) as it relates to 120VAC Distribution System. This question is rated 
as C/A due to the requirement to correctly assemble given parameters from abnormal plant conditions. 
Given the complexity of the BFN Electrical Distribution System, the candidate must determine both the 
Unit differences and the specific AC and DC power supplies as it relates to specific breaker, rectifier, 
inverter and electrical board alignments.  This requires mentally using this knowledge and its meaning to 
predict the correct outcome. 

Technical Reference(s): 0-OI-57C, Rev. 135 (Attach if not previously provided) 

 OPL171.102, Rev. 11  

   

  

Proposed references to be provided to applicants during examination: Excerpt from 0-OI-57C, 
208V/120V AC Elect Syst, 
Attachment 2 (Pg 1 of 1) 
Vital 120V AC Distribution 
diagram 

Learning Objective: OPL171.102 Obj 2f    (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: 55.41 X 

 55.43  

Comments:  
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REFERENCE PROVIDED to candidate - 120 VAC Distribution diagram: 
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Excerpts from 0-OI-57C: 
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Excerpts from OPL171.102 Lesson Plan: 
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Examination Outline Cross-reference: Level RO  SRO  

292001 Reactor Theory - Neutrons  

K1.02 (10CFR 55.41.1) 

Describe prompt and delayed neutrons. 

Tier # 4  ------  

Group # ------  ------  

K/A # 292001K1.02  

Importance Rating 3.1  ------  

Proposed Question: # 71  

In a comparison between a delayed neutron and a prompt neutron produced from the same 

fission event, the delayed neutron is more likely to _________. 

 
A. leak out of the core  
 
B. fission a U-238 nucleus 
 
C. fission a Pu-240 nucleus 
 
D. become a thermal neutron 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT:  Incorrect but plausible in that delayed neutrons are born at a 
lower kinetic energy than prompt neutrons, and need to undergo fewer 
collisions and travel shorter distances before becoming thermal neutrons. 
Therefore, thermal neutrons are less likely to leak out while slowing down 
while prompt neutrons are more likely to leak out of the core.  

 B INCORRECT:  Incorrect but plausible in that U-238 will fission if a neutron 
with a kinetic energy over 1.8 MeV is captured; however, delayed neutrons 
are born at a lower kinetic energy (~0.5MeV) than prompt neutrons, and 
cannot cause fast fission of U-238. 

 C INCORRECT:  Incorrect but plausible in that Pu-240 will fission if a neutron 
with a kinetic energy over 1 MeV is captured; however, delayed neutrons 
are born at a lower kinetic energy (~0.5 MeV) than prompt neutrons, and 
cannot cause fast fission of Pu-240. 

 D CORRECT: (See attached) Delayed neutrons are born at 0.5 MeV and 
need to undergo fewer collisions and travel shorter distances before 
thermalizing. Prompt neutrons are born at higher kinetic energy and must 
undergo more collisions to give up energy to become a thermal neutron. 
This gives it a greater chance of leaking out of the core before becoming a 
thermal neutron.  Therefore, delayed neutrons are less likely than prompt 
neutrons to leak out of the core and delayed neutrons are more likely to 
become a thermal neutron. 

RO Level Justification:  Tests the candidate’s knowledge of Generic Fundamentals with respect to the 
difference between prompt and delayed neutrons. This question is rated as Memory due to the fact that it 
requires the strict recall of facts. 
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Technical Reference(s): BWR Reactor Theory, Ch. 1, Rev. 4 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

GFES Reactor Theory, Ch.1, Obj. 20    (As available) 

___________________________________ 

Question Source: 
Bank # 

 GFES Reactor 
Theory QID B2645  

 Modified Bank #   (Note changes or attach parent) 

 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: 
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Excerpts from BWR GFES Reactor Theory Guide: 
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Supports Distractor B, C 
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Supports Distractor A 
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Examination Outline Cross-reference: Level RO  SRO  

292007 Reactor Theory - Fuel Depletion and Burnable Poisons 

K1.03 (10CFR 55.41.1) 

Given a curve of K-effective versus core age, state the reasons for 
maximum, minimum, and inflection points. 

Tier # 4  ------  

Group # ------  ------  

K/A # 292007K1.03  

Importance Rating 2.7  ------  

Proposed Question: # 72  

Referring to the drawing of effective neutron multiplication factor (keff) versus Core Age, which 

ONE of the following completes the statement below? 

 
The major cause for the change in keff from point 3 to point 4 is the                . 
 

 
 
A. depletion of fuel 
 
B. depletion of Control Rods 

 
C. burnout of burnable poisons 

 
D. burnout of fission product poisons 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) From point 3 to 4, fuel depletion and fission 
product poison buildup (other than xenon and samarium) continuously insert 
negative reactivity. Excess reactivity (kexcess) lowers at a rising rate to the 
end of the fuel cycle. 

 B INCORRECT:  Incorrect but plausible in that Control Rods may deplete over 
their service life but do not deplete at a rate that coincides with the curve 
between points 3 and 4. 
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 C INCORRECT: Incorrect but plausible in that burnable poisons are loaded 
into the core; however, the burnout of the burnable poisons causes kexcess to 
increase from 25 days to about one-third to one-half of the fuel cycle (points 
2 to 3). This occurs because the burnable poison depletes faster than the 
fuel. 

 D INCORRECT:  Incorrect but plausible in that following a Reactor startup, 
during the first 25 days of the cycle (points 1 to 2), fission product poisons 
(samarium and xenon) build to equilibrium levels. Excess reactivity (kexcess) 
decreases until the equilibrium concentrations at point 2 are established. 

RO Level Justification:  Tests the candidate’s knowledge of Generic Fundamentals, specifically why  
k-effective changes over core life.  This question is rated as Memory due to the fact that it requires the 
strict recall of facts. 

Technical Reference(s): BWR Reactor Theory, Ch. 7, Rev. 4 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: keff vs. Core Age Graph 

 

Learning Objective: 

 

GFES Reactor Theory, Ch. 7, Obj. 3    (As available) 

______________________________ 

Question Source: 
Bank # 

 GFES Reactor 
Theory QID B1563  

 Modified Bank #   (Note changes or attach parent) 

 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: 
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Excerpt from BWR GFES Reactor Theory, Ch. 7: 
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Examination Outline Cross-reference: Level RO  SRO  

293003 Thermodynamics - Steam 

K1.22 (10CFR 55.41.14) 

Explain the usefulness of steam tables to the control room operator. 
 

Tier # 4  ------  

Group # ------  ------  

K/A # 293003 K1.22  

Importance Rating 3.2  ------  

Proposed Question: # 73   

Unit 1 has inserted a Reactor SCRAM with the following conditions: 
 

• Reactor Pressure is 885 psig 

• The NUSO has directed a cooldown using SRVs 

• The BOP has opened one SRV 

 
Given the conditions above, the tail pipe temperature for the open SRV will be  

approximately     (1)      . 

 
In accordance with Tech Spec 3.4.9, the MAXIMUM cooldown rate allowed is  

      (2)       per hour. 

 
[REFERENCE PROVIDED] 
 
A. (1) 200 °F 
 (2) 90 °F 
 
B. (1) 200 °F 
 (2) 100 °F 
 
C. (1) 300 °F 

(2) 90 °F 
 
D. (1) 300 °F 
 (2) 100 °F 
 

Proposed Answer: D   

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible if the candidate misapplies 
the Mollier diagram. The pressure in the Suppression Chamber is normally 
less than 1 psig which is about 14 - 14.7 psia. With about 10 feet of water 
above the SRV T-quenchers in the Suppression Pool, it would require 
approximately 20 psia to displace water from the SRV exhaust. Using the 
Mollier diagram, an approximate saturation temperature for  
20 psia is between 200 - 220 °F. Second part is incorrect but plausible since 
90 °F per hour is the cooldown limit in accordance with 1-GOI-100-12A, Unit 
Shutdown from Power Operation to Cold Shutdown and Reductions in 
Power During Power Operations. 
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 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
correct (See D). 

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

 D CORRECT: (See attached) Using the Mollier diagram, when steam 
exhausts to lower pressure, enthalpy remains constant, so the SRV Tail 
Pipe Temperature is determined by following the initial enthalpy line straight 
from the intersection of 900 psia (885 psig) and the Saturation Curve line.   
From that intersection point to the right across the Mollier diagram, this 
results in an SRV tail pipe temperature of approximately 300 °F exhausting 
to the Suppression Chamber. For second part, each Unit’s Tech Spec 3.4.9 
has a limit for heat up or cooldown not to exceed 100 °F per hour using  
SR 3.4.9.1. 

RO Level Justification:  Tests the candidate’s knowledge and ability to use steam tables and the Mollier 
diagram.  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): 2000 ASME Steam Tables (Attach if not previously provided) 

 U1 Tech Spec 3.4.9, Amend. 315  

 1-GOI-100-12A, Rev. 36  

   

Proposed references to be provided to applicants during examination: Steam Tables with Mollier 
Diagram  

Learning Objective:  GFES Thermodynamics, Ch. 3, 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 

 

 

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  
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 Question Worksheet 

Excerpt from Mollier diagram: (red) supports C(1), D(1) and (blue) - Distractors A(1), B(1) 
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 Question Worksheet 

Excerpt from Tech Spec 3.4.9 Surveillance Requirements: 
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Excerpt from 1-GOI-100-12A: Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

262002 (SF6 UPS) Uninterruptable Power Supply (AC/DC) 

K6.02 (10CFR 55.41.7) 

Knowledge of the effect of the following plant conditions, system 
malfunctions, or component malfunctions on the Uninterruptible 
Power Supply (AC/DC): 

• DC electrical distribution  

Tier # 2  ------  

Group # 1  ------  

K/A # 262002K6.02  

Importance 
Rating 3.4  

------ 
 

Proposed Question: # 74   

Unit 2 is operating at 100% RTP with the following conditions: 
 

• 250V REACTOR MOV BOARD 2B UNDERVOLTAGE  

(2-9-8C, Window 11) alarms 

• NO Operator actions have been taken  

 
Given the conditions above, 250V DC RMOV Board 2B provides       (1)       to its respective 

ECCS Analog Trip Unit (ATU) AND       (2)       ECCS ATU is de-energized. 

 
A. (1) ONLY backup power supply 
 (2) Division I, Panel 2-9-81 
 
B. (1) ONLY backup power supply 
 (2) Division II, Panel 2-9-82 
 
C. (1) BOTH the normal AND backup power supply 
 (2) Division I, Panel 2-9-81 
 
D. (1) BOTH the normal AND backup power supply 
 (2) Division II, Panel 2-9-82 

Proposed Answer:  C  

11

250V REACTOR 
MOV BD 2B 

UV 
2-EA-57-100 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that the ECCS ATU 
power supply configuration is opposite of logic. Division I is powered by ‘B’ 
while Division II is powered by ‘A’ and as with many complex electrical 
systems at BFN, candidates could easily confuse the normal and backup 
power supply configurations.  Second part is correct (See C).   

 B INCORRECT:  First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible in that Division I Panel 2-9-81 is powered by 250V 
RMOV Board 2B while Division II Panel 2-9-82 is powered by 250V RMOV 
Board 2A and as with many complex electrical systems at BFN, candidates 
could easily confuse each Unit’s Aux Instrument Room’s power supply 
configurations.   

 C CORRECT: (See attached) In accordance with 2-AOI-57-11, Loss of Power 
to an ECCS ATU Panel/ECCS Inverter, Attachment 5 – Redundant Power 
Supplies, 250V DC RMOV Board 2B provides both the normal and backup 
power supplies to the Division I ECCS Inverter and 250/24 VDC Converter. 
For second part, 2-AOI-57-11, Division 1 Panel 2-9-81, ECCS ATU is  
de-energized located in the Unit 2 Aux Instrument Room.     

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

RO Level Justification:  Tests the candidate’s knowledge of the effect of a DC power supply malfunction 
as it relates to AC/DC electrical distribution to critical ECCS components. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) Information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 2-ARP-9-8C, Rev. 19 (Attach if not previously provided) 

 2-AOI-57-11, Rev. 17  

   

  

Proposed references to be provided to applicants during examination: 250V REACTOR MOV 
BOARD 2B 
UNDERVOLTAGE  
(2-9-8C, Window 11) 
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Learning Objective: OPL171.037 Obj. 8    (As available) 

__________________                                     

Question Source: Bank #     

 Modified Bank #  BFN 2104 #51 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

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: 
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Excerpt from 2-ARP-9-8C: 
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Excerpts from 2-AOI-57-11: 
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Examination Outline Cross-reference: Level RO  SRO  

292005 Reactor Theory – Control Rods 

K1.12 (10CFR 55.41.1) 

Describe the effects of deep and shallow control rods on axial and 
radial flux distribution. 

Tier # 4  ------  

Group # ------  ------  

K/A # 292005K1.12  

Importance Rating 2.9  ------  

Proposed Question: # 75 
 

Control Rods that are located at position       (1)       in the Reactor Core are considered shallow. 
  
The radial flux response to withdrawing a shallow Control Rod located at the PERIPHERY of the 

Core is based on a       (2)       fuel-moderator ratio. 

 
A. (1) 10  
 (2) higher 
 
B. (1) 10 
 (2) lower 
 
C. (1) 40 

(2) higher 
 
D. (1) 40  
 (2) lower 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that deep Control Rods 
are Rods that are inserted to greater than 2/3 into the Core or ranging from 
notch positions 00 through 16. The lower the notch position number, the 
farther inserted into the Core the Control Rods are. Second part is incorrect 
but plausible in that the candidate could confuse axial and radial flux 
response as it relates to deep or shallow Control Rod location in the Core 
based on a higher fuel-moderator ratio. A shallow Control Rod has a large 
effect at the bottom of the channel, which in turn causes boiling to occur 
sooner and therefore voiding to go up. This will tend to push power 
production down in the channel toward the lower void percentage region 
and thereby have the greatest effect on axial profile.   

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

  C INCORRECT: First part is correct (See D).  Second part is incorrect but 
plausible (See A).  
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 D CORRECT: (See attached) There are 48 notch positions relative to Control 
Rod and Core height. Shallow Control Rods are Rods that are inserted to 
less than 1/3 into the Core or ranging from notch positions 34 through 48.  
The higher the notch position number, the farther out of the Core or 
withdrawn the Control Rods are. For second part, the response of radial flux 
to shallow Control Rod movement in the periphery of the Core is relative to 
fuel-moderator ratio, which is lower in the Core periphery. Withdrawing 
shallow Control Rods have very little effect on average core Power (radial 
flux) while impacting axial flux more. This is especially true for Control Rods 
located at the outer portions of the Core where Reactor Power is generally 
less impacted during withdrawal. Deep Control Rods affect a lower flux level 
region compared to shallow Control Rods due to the presence of significant 
voiding around the tips of deep Rods. Flux density will be greater at the 
center of the Core than at the Core edges or periphery.   

RO Level Justification:  Tests the candidate’s knowledge of the effect of deep and shallow Control Rods 
on axial and radial flux distribution in the Reactor Core. 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 for 
shallow or deep Control Rod positions in the Reactor Core as it relates to axial and radial flux distribution.  

Technical Reference(s): BWR Reactor Theory, Ch. 5, Rev. 4 (Attach if not previously provided) 

   

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

GFES Reactor Theory, Ch. 5, Obj. 20    (As available) 

______________________________ 

 

Question Source: Bank #    

 

Modified Bank # 

 GFES Reactor 
Theory QID B1757 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam     

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41 X 

 55.43  

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from BWR GFES Reactor Theory Exam Bank for question B1757: 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from BWR GFES Reactor Theory, Ch. 5: Also supports Distractors A(1), B(1) 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Supports Distractors A(2), C(2)  

 
 



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 

AA2.09 (10CFR 55.43.5 – SRO Only) 

Ability to determine and/or interpret the following as they apply to 
PARTIAL OR COMPLETE LOSS OF FORCED CORE FLOW 
CIRCULATION: 

• Reactor Pressure 

Tier # ------  1  

Group # ------  1  

K/A # 295001AA2.09  

Importance Rating ------  3.4  

Proposed Question: # 76   

Following a failure of a Jet Pump, Reactor Pressure will        (1)       . 
 
In accordance with Tech Spec Bases, the OPERABILITY of Jet Pumps is to allow reflooding of 

the core to        (2)        Reactor Water Level following a complete break of a Recirculation Pump 

suction pipe. 

 
A. (1) lower 
 (2) (-) 162 inches        
 
B. (1) lower 
 (2) (-) 215 inches        
 
C. (1) rise 

(2) (-) 162 inches        
 
D. (1) rise 
 (2) (-) 215 inches 

Proposed Answer: B  

   

Explanation 
(Optional): 

A INCORRECT:  The first part is correct (See B).  Second part is incorrect but 
plausible in that (-) 162 inches Reactor Water Level equals the Top of Active 
active fuel region in the core. 

 B CORRECT: (See attached) In accordance with 2-AOI-68-2, Jet Pump 
Failure, 2-FR-68-50, TOTAL CORE FLOW indication on Panel 2-9-5 will rise, 
however, MWE, Reactor Power and Reactor Pressure will lower. This is also 
illustrated on the Simulator Insight Trend table caption for both Reactor 
Power (APRM) and Reactor Pressure.  For second part, in accordance with 
Tech Spec Bases 3.4.2, the OPERABILITY of all Jet Pumps is required since 
the structural failure of any Jet Pump could cause significant degradation in 
the ability of Jet Pumps to allow reflooding to the actual two-thirds (2/3) Core 
Height ((-) 215 inches Reactor Water Level) during a LOCA. With a no flow 
condition, 2/3 of the core will remain covered. Additionally, this supports core 
cooling by spray cooling with Core Spray following a DBA.    



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

 C INCORRECT: The first part is incorrect but plausible in that in accordance 
with 2-AOI-68-2, Jet Pump Failure, the ACTUAL Core Flow of coolant 
through the core will lower as calculated from core plate differential pressure. 
The flow will be diverted to the lower pressure area of the annulus where Jet 
Pump flow indication will rise due to these changing system dynamics. This 
concept can be confused by the candidate to assume that Reactor Power 
and Pressure will rise. Second part is incorrect but plausible (See A). 

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

SRO Level Justification:  Tests the candidate’s ability to determine Reactor Power and Pressure as it 
relates to partial or complete loss of forced Core Flow circulation that would occur following a Jet Pump 
mechanical failure. Additionally, Technical Specification Bases knowledge is required from Memory. SRO 
only because of the link to 10CFR55.43 (2): Facility operating limitations in the Technical Specifications 
and their Bases.   This question is rated as Memory due to the requirement to strictly recall both Tech 
Spec Bases and AOI 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): U2 Tech Spec Bases 3.4.2, Rev. 0 (Attach if not previously provided) 

 2-AOI-68-2, Rev. 14  

 OPL171.003, Rev. 26  

 OPL171.202, Rev. 12U1  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.007 Obj. 22   (As available) 

_________________ 

Question Source: Bank #    

 Modified Bank #  BFN 2104 #76 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  

 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  



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

Copy of Bank Question: 
 
 
 
 



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

Excerpt from 2-AOI-68-2: 
 

 



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

Excerpts from Simulator Insight Trend captions:  
 
- Reactor Pressure 
 

 
 
 
- Reactor Power 

 

 
 
 

 
 



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

Excerpt from Unit 2 Tech Spec Bases 3.4.2: 
 

 



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

Excerpt from OPL171.202: Supports Distractors A(2), C(2) 

 



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

Excerpt from OPL171.003: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

295021 (APE 21) Loss of Shutdown Cooling / 4 

G2.4.41 (10CFR 55.43.5 - SRO Only) 

Knowledge of the emergency action level thresholds and 
Classifications 

Tier # ------  1  

Group # ------  1  

K/A # 295021G2.4.41  

Importance Rating ------  4.6  

Proposed Question: # 77  

Unit 1 and 2 are in MODE 1, 100% RTP.  Unit 3 is in MODE 4, when the following conditions 

occur on Unit 3: 

 
At 0900: 

• Shutdown Cooling isolates due to a fault 

At 0925: 

• Moderator temperature is 213 °F 

At 1100: 

• Maintenance reports the fault condition has been repaired and RHR can be placed in 

service  

• Reactor Water Level maintained in the required band throughout the event 

 
Given the conditions above and in accordance with EPIP-1, Emergency Classification 

Procedure, the HIGHEST required Emergency Classification to report will be a/an       (1)       and 

from the time of event declaration, NRC Notification must NOT exceed       (2)      . 

 
Note:  Notification of Unusual Event (NOUE) 
 
[REFERENCE PROVIDED] 
 
A.  (1) NOUE 

(2) 15 minutes 
 
B.  (1) NOUE 

(2) 60 minutes 
 
C.  (1) ALERT 

(2) 15 minutes 
 
D.  (1) ALERT 

(2) 60 minutes 

Proposed Answer: D  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that a loss of Shutdown 
Cooling with an unplanned MODE change is a NOUE. There are other 
variables that are required to occur to upgrade to an ALERT. The candidate 
must first know the status of Secondary Containment. While it is not 
currently required for Unit 3, Secondary Containment at BFN is shared 
among the Units. Since Unit 1 and Unit 2 are given as in MODE 1, 
Secondary Containment is required to be OPERABLE, thereby intact. 
Additionally, the duration is also required for loss of Shutdown Cooling  
prior to reestablishing cooling. Second part is incorrect but plausible in that  
15 minutes is the required time for both Classification of an event and the 
required time for notification to the State. 

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

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

 D CORRECT: In accordance with EPIP-1, Attachment -1, Cold Initiating 
Conditions – MODE 4 -5 - Defueled, since an unplanned moderator 
temperature rose to greater than 212 °F, at least a NOUE was warranted. 
However, an ALERT is the HIGHEST required Emergency Classification 
since Shutdown Cooling was lost causing a heat-up duration for greater 
than 212 °F for greater than 60 minutes with Secondary Containment intact 
as indicated on Table C2. For second part, in accordance with EPIP-3, 
ALERT, notification of the NRC is required to completed as soon as 
possible, not to exceed 60 minutes from Classification Declaration. 

SRO Level Justification:  Tests the candidate’s knowledge and ability to diagnose and implement 
Emergency Plan Implementing Procedures (EPIPs) related to a loss of Shutdown Cooling event. SRO 
only because of the link to 10CFR55.43 (5):  Assessment of facility conditions and selection of 
appropriate procedures during normal, abnormal, and emergency situations.  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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(2) diagnosis that leads to selection of the procedures that should be used to respond to the evolution. 

 

Technical Reference(s): EPIP-1, Rev. 61 (Attach if not previously provided) 

 EPIP-3, Rev. 44  

  

Proposed references to be provided to applicants during examination: EPIP-1, Attachment -1, Cold 
Initiating Conditions – MODE 
4 -5 - Defueled 

Question Source: Bank #    

 Modified Bank #   (Note changes or attach parent) 

 New  X  

Question History: Last NRC Exam    

  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41  

 55.43 X 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from EPIP-1, Attachment -1, Cold Initiating Conditions – MODE 4 -5 - Defueled: 
 

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Supports Distractors A(1), B(1): 
 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from EPIP-3:  

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Supports Distractors A(2), C(2): 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Examination Outline Cross-reference: Level RO  SRO  

295023 (APE 23) Refueling Accidents / 8 

AA2.03 (10CFR 55.43.5 – SRO Only) 

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

• Airborne Contamination levels 

Tier # ------  1  

Group # ------  1  

K/A # 295023AA2.03  

Importance Rating ------  3.2  

Proposed Question: # 78   

Unit 2 was in MODE 5 during a refueling outage, when the following conditions occurred: 

 
At 0905: 

• Operators commence fuel movements 

• The first fuel bundle is dropped due to grapple mechanical failure  

 
At 0915: 

• 2-RM-90-1A, Fuel Pool Floor, alarming and indicating 126 mr/hr 

• 2-RM-90-250A, Reactor, Turbine, Refuel Exhaust, alarming and indicating 4.7E+6 µCi/s 

 
At 0917: 

• Shift Manager (as the SED), makes an Emergency Plan Event Declaration 

 
Given the conditions above and in accordance with EPIP-1, Emergency Classification 

Procedure, the HIGHEST required Emergency Classification to report is a/an 

      (1)       and the State of Alabama is required to be notified NO later than       (2)      . 

 
Note:  SED judgement shall NOT be used as a basis for Classification 
 
[REFERENCE PROVIDED] 
 
A. (1) ALERT   
 (2) 0932 
 
B. (1) ALERT  
 (2) 0945 
 
C. (1) NOUE  
 (2) 0932 
 
D. (1) NOUE  
 (2) 0945 

Proposed Answer: A  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with EPIP-1, Attachment -1, Cold 
Initiating Conditions – MODE 4 -5 – Defueled, RA2 would be the 
appropriate IC given the indication of damaged fuel with a dropped fuel 
bundle. The given radiological alarms within themselves would not merit an 
ALERT. Fuel damage with the radiological alarms warrant the IC for  
ALERT - RA2.  For second part, in accordance with EPIP-3, ALERT, the 
Notification of the State of Alabama is required to be completed as soon as 
possible, and within 15 minutes from the time of the Emergency 
Classification. The event was classified at 0917, therefore adding 15 
minutes yields a time of no later than 0932.  

 B INCORRECT:  First part is correct (See A).  Second part is incorrect but 
plausible in that the candidate applies the rule that the Site Emergency 
Director has 15 minutes to classify the event and then 15 minutes to notify 
the State.  Therefore, 30 minutes + 0915 results in the incorrect time of 
0945.   

 C INCORRECT:  First part is incorrect but plausible in that 2-90-RM-250 
alarming can be declared as a NOUE.  The candidate may not correlate that 
the given alarms in conjunction with damage to an irradiated fuel bundle has 
occurred.  Therefore, the candidate would select RU1 in accordance with 
EPIP-1. Second part is correct (See A). 

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

SRO Level Justification:  Test the candidate’s ability to determine the implications of a given airborne 
contamination levels during a refueling accident.  SRO only because of the link to 10CFR55.43 (5): 
Assessment of Facility Conditions and Selection of Appropriate Procedures during Normal, Abnormal, 
and Emergency Situations.  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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(2) diagnosis that leads to selection of the procedures that should be used to respond to the evolution and 
(3) the progression of an event. 

Technical Reference(s): EPIP-1, Rev. 61 (Attach if not previously provided) 

 EPIP-3, Rev. 44  

   

Proposed references to be provided to applicants during examination: EPIP-1, Attachment 1, COLD 
INITIATING CONDTIONS-
MODES 4-5-DEFUELED 

Learning Objective: OPL171.075 Obj. 2    (As available) 

________________ 

  

Question Source: Bank #    

 Modified Bank #   (Note changes or attach parent) 

 New  X  

Question History: Last NRC Exam    



Form 4.2-1 Written Examination Question Worksheet 

 

 

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from EPIP-1, Attachment -1, Cold Initiating Conditions – MODE 4 -5 - Defueled: 
 

 
 

 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Supports Distractors C(1), D(1): 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from EPIP-3: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from EPIP-1: Supports Distractors B(2), D(2) 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

295024 (EPE 1) High Drywell Pressure / 5 

G2.4.2 (10CFR 55.43.5 - SRO Only) 

Knowledge of system setpoints, interlocks and automatic actions 
associated with emergency and abnormal operating procedure entry 
conditions. 

Tier # ------  1  

Group # ------  1  

K/A # 295024G2.4.2  

Importance Rating ------  4.6  

Proposed Question: # 79  

Unit 2 is operating at 8% RTP with the following conditions: 
 

• Due to a temporary loss of Drywell cooling, Drywell Pressure PEAKED at 2.1 psig 

• HPCI initiated automatically and subsequently was tripped and locked out 

• Subsequently, Drywell cooling was restored with Drywell Pressure stable at 1.4 psig  

 
Given the conditions above, the HPCI initiation was       (1)        and in accordance with Tech 

Spec Bases, the REACTOR MODE SWITCH       (2)        be placed in RUN.  

 
A. (1) valid 
 (2) can  
 
B. (1) valid 
 (2) can NOT 
 
C. (1) invalid  
 (2) can  
 
D. (1) invalid 
 (2) can NOT 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible if the candidate 
misapplies the given Drywell Pressure of 2.1 psig as the initiation signal of 
2.45 psig for HPCI. Normally, a trigger value is set for Drywell Pressure of 
2.0 psig to initiate Core Flow reductions and then at 2.2 psig, to initiate a 
Reactor SCRAM given the trend.  Additionally, 2-AOI-64-1, Drywell 
Pressure and/or Temperature High, or Excessive Leakage into Drywell, lists 
several alarms related to high Drywell Pressure ranging from 1.6 psig to 
1.96 psig that also adds to complexity. Second part is incorrect but plausible 
if the candidate fails to remember (with no reference provided), that Tech 
Spec Bases for LCO 3.0.4.b does not apply to HPCI believing the 
performance of a Risk Assessment would allow the REACTOR MODE 
SWITCH to be placed into RUN for MODE 1 entry.   

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



Form 4.2-1 Written Examination Question Worksheet 

 

 

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

 D CORRECT: (See attached) In accordance with 2-OI-73, High Pressure 
Coolant Injection System, HPCI automatically initiates when Drywell 
Pressure reaches 2.45 psig, therefore the inadvertent initiation was invalid. 
For second part, in accordance with Tech Spec Bases for LCO 3.0.4.b, 
entry can be allowed into a MODE or other specified condition in the 
Applicability with the LCO not met after the performance of a Risk 
Assessment. However, there is a small subset of systems/components that 
have been determined to be more important to risk and use of LCO 3.0.4.b 
allowance is prohibited. The LCOs governing such systems contain Notes 
stating LCO 3.0.4.b is NOT applicable, as is the case for HPCI’s Tech Spec 
3.5.1. With an inadvertent initiation of HPCI and subsequently locked out, 
HPCI is now INOPERABLE, therefore a MODE change is not allowed.  

SRO Level Justification:  Tests the candidate’s knowledge of Technical Specifications as it relates to 
HPCI Operability and Drywell Pressure interlocks. SRO only because of link to 10CFR55.43 (2): Facility 
operating limitations in the Technical Specifications and their Bases. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents and (4) the assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 

Technical Reference(s): U2 Tech Spec Bases 3.5.1, Amend. 286 (Attach if not previously provided) 

 U2 Tech Spec Bases 3.0, Amend. 286  

 2-OI-73, Rev. 101  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.042, Obj. 2__   (As available) 

__________________ 

Question Source: Bank #    

 Modified Bank #  BFN NRC 21-04 #88 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam   2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question:  
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-OI-73:   
 

 
  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-AOI-64-1: Supports Distractor A(1), B(1) 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from U2 Tech Spec Bases 3.5.1: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from U2 Tech Spec Bases for LCO 3.0.4.b: 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

295028 (EPE 5) High Drywell Temperature / 5 

EA2.03 (10CFR 55.43.5 - SRO Only) 

Ability to determine and/or interpret the following as they apply to 
HIGH DRYWELL TEMPERATURE: 

• Reactor Water Level 

Tier # ------  1  

Group # ------  1  

K/A # 295028EA2.03  

Importance Rating ------  4.0  

Proposed Question: # 80   

Unit 2 was in MODE 4 with Reactor Water Level at 120 inches during vessel flood up when the 

following occurs: 

 

• Loss of Shutdown Cooling  

• Leak in Drywell 

• Drywell Pressure was reported as 15 psig  

• Drywell Temperature reported to be 230 °F 

• 2-LI-3-55, FLOOD UP LEVEL INSTRUMENT, is indicating 46 inches 

 
Given the conditions above and in accordance with the EOIs, 2-LI-3-55, FLOOD UP LEVEL 

INSTRUMENT       (1)        valid. 

  
The NUSO will direct performance of       (2)       . 
 
Note:  2-EOI-APPENDIX-17B, RHR System Operation Drywell Sprays 

 2-EOI-APPENDIX-17C, RHR System Operation Suppression Chamber Sprays     

 
[REFERENCE PROVIDED] 
 
A. (1) is 
 (2) 2-EOI-APPENDIX-17C ONLY 
 
B. (1) is 
 (2) 2-EOI-APPENDIX-17C AND 2-EOI-APPENDIX-17B 
 
C. (1) is NOT  
 (2) 2-EOI-APPENDIX-17C ONLY 
 
D. (1) is NOT 
 (2) 2-EOI-APPENDIX-17C AND 2-EOI-APPENDIX-17B 

Proposed Answer: B  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B). Second part is incorrect but 
plausible in that the PC pressure leg of EOI-2 requires initiation of  
2-EOI-APPENDIX-17B, Drywell Sprays when if in the Safe Area of Curve 5 
and when Suppression Chamber pressure exceeds 12 psig, however  
2-EOI-APPENDIX-17C, Suppression Chamber Sprays if also required. 

 B CORRECT: (See attached) In accordance with 2-EOI-5, CURVES AND 
CAUTIONS, Caution 1 Instrument Level Table, states that an RPV Water 
Level instrument may be used to determine or trend Level only when it 
reads above the Minimum indicated Level associated with the highest max 
Drywell or Secondary Containment run temperature. Given that 2-LI-3-55, 
FLOOD UP LEVEL INSTRUMENT (only located in the Drywell) is currently 
indicating (+) 46 inches with Drywell Temperature at 230 ⁰F, the Reactor 
Water Level can be considered good even down to (+) 30 inches. For 
second part, in accordance with 2-EOI-2, Primary Containment Control, the 
PC pressure leg states that WHEN PC pressure cannot be maintained 
below 2.45 psig and BEFORE Suppression Chamber Pressure rises to 12 
psig to initiate 2-EOI-APPENDIX-17C, Suppression Chamber Sprays. Also, 
the PC pressure leg of EOI-2 requires initiation of 2-EOI-APPENDIX-17B, 
Drywell Sprays if in the Safe Area of Curve 5 and when Suppression 
Chamber pressure exceeds 12 psig. This must be extrapolated since it is 
not given from Drywell Pressure with no other failures. In the DW/T leg, 
Drywell can be sprayed WHEN Drywell Temperature cannot be maintained 
below 160 ⁰F, but is required before 280 ⁰F. 

 C INCORRECT: First part is incorrect but plausible if the candidate misapplies 
the Instrument Level Table from 2-EOI-5, CURVES AND CAUTIONS and 
Caution 1 for the given Reactor Water Level and Drywell Temperature and 
Table 6, Secondary Containment Instrument Runs.  For the Reactor Water 
Level instrument to be considered invalid, Reactor Water Level would have 
to indicate less than 30 inches OR Drywell Temperature would have to be 
above 300 ⁰F. Second part is incorrect but plausible (See A).   

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

SRO Level Justification:  Tests the candidate’s ability to determine and interpret the impact that High 
Drywell Pressure has on Reactor Water Level based on instrument locations. SRO only because of link to 
10CFR55.43 (5): Assessment of facility conditions and selection of appropriate procedures during normal, 
abnormal, and emergency situations. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents and (4) the assessment of the integrated plant response to emergency or abnormal situations 
crossing several plant systems or safety functions, or both. 

Technical Reference(s): 2-EOI-2, Rev. 17  (Attach if not previously provided) 

 2-EOI-5, Rev. 3  

   

   



Form 4.2-1 Written Examination Question Worksheet 

 

 

Proposed references to be provided to applicants during examination: 2-EOI-5, CURVES AND 
CAUTIONS Caution 1 
Instrument Level Table,  

Curve 5, Drywell Spray 
Initiation Limit 

Learning Objective: OPL171.203, Obj. 8__   (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: 55.41  

 55.43 X 

Comments:  

 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

2-EOI-5, Curve 5, Drywell Spray Initiation Limit Reference Provided to candidate: 
 

 
 
  



Form 4.2-1 Written Examination Question Worksheet 

 

 

2-EOI-5, Curve 5, Caution 1 Instrument Level Table Reference Provided to candidate: 
 

 
 

 

  

 

 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-EOI-2 PC Pressure leg: 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from 2-EOI-2 DW Temperature leg: Supports Distractors A(2), C(2): 
 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

Examination Outline Cross-reference: Level RO  SRO  

295037 (EPE 14) SCRAM Condition Present and Reactor Power Above APRM 
Downscale or Unknown / 1 

G2.1.32 (10CFR 55.43.2 - SRO Only) 

Ability to explain and apply system precautions, limitations, notes, or 
cautions 

Tier # ------  1  

Group # ------  1  

K/A # 295037G2.1.32  

Importance Rating ------  4.0  

Proposed Question: # 81 
 

An ATWS has occurred on Unit 3 resulting in the following conditions: 
 

• Reactor Power is 20% 

• Reactor Water Level is 0 inches 
 
3-EOI-1A, ATWS RPV Control,       (1)       direct Operators to STOP and PREVENT injection 

from EHPM and RCIC. 

 
In accordance with the EOI Program Manual Bases, the reason Reactor Water Level is lowered 

to (-) 50 inches is to uncover the       (2)      spargers. 

 
A. (1) does 
 (2) Feedwater  
 
B. (1) does 
 (2) Core Spray  
 
C. (1) does NOT 
 (2) Feedwater 
 
D. (1) does NOT 
 (2) Core Spray 

Proposed Answer: C  

Explanation 
(Optional): 

A INCORRECT:  First part is incorrect but plausible in that the Reactor Water 
level leg of 3-EOI-1A states that level is lowered if greater than 5% RTP and 
above (-) 50 inches Reactor Water Level by using 3-EOI-APPENDIX-4, 
Prevention of Injection. Appendix-4 allows the low injection flow rates by 
using SLC at 60 gpm and CRD at 180 gpm post SCRAM, whereas RCIC is 
620 gpm and the EHPM can inject over 1000 gpm. Second part is correct 
(See C).  

 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that Core Spray spargers are inside the core 
shroud positioned above Top of Active Fuel (TAF) which is (-) 162 inches to 
spray the upper one third of the core. Feedwater nozzles are much higher in 
the vessel and are outside the shroud. 
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  C CORRECT: (See attached) In accordance with 3-EOI-1A, ATWS RPV 
Control, ARC/L-9 states to STOP and PREVENT all injection except into the 
RPV to deliberately lower RPV Water Level except from EHPM, RCIC, 
CRD, and SLC. Although the EHPM and RCIC have significantly higher flow 
rates, they are allowed to continue to inject as long as Reactor Water Level 
is still lowered. For second part, in accordance with EOIPM Section 0-V-D, 
lowering Reactor Water Level to (-) 50 inches, which equates to  
24 inches below the feedwater spargers, results in a reduction in core inlet 
subcooling thus lowering Reactor Power.  

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

SRO Level Justification:  Test the candidate’s knowledge of the EOI Bases as it relates to lowering 
Reactor Water Level during ATWS SCRAM conditions.  SRO only because of link to 10CFR55.43 (2): 
Facility operating limitations in the Technical Specifications and their Bases.  This question is rated as 
Memory due to the requirement to strictly recall both Tech Spec Bases and EOI facts.  
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

 

Technical Reference(s): 3-EOI-1A, Rev. 3 

 

(Attach if not previously provided) 

 EOIPM 0-V(D), Rev. 1  

 OPL171.002, Rev. 14  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.202 Obj. 23   (As available) 

_________________     

Question Source:  

Bank # 

   

 Modified Bank #  OPL171.205-02 
009 #2973 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  
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Copy of Bank Question: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 3-EOI-1A: 
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Excerpt from EOIPM 0-V(D): 
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Excerpt from OPL171.002 Lesson Plan: Supports Distractors B(2), D(2) 
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Examination Outline Cross-reference: Level RO  SRO  

600000 (APE 24) Plant Fire On Site / 8 

AA2.18 (10CFR 55.43.5 - SRO Only)   

Ability to determine and/or interpret the following as they apply to 
Plant Fire on Site: 

• Assessment of control room habitability 

Tier # ------  1  

Group # ------  1  

K/A # 600000AA2.18  

Importance Rating ------  3.6  

Proposed Question: # 82  

Unit 3 is operating at 100% RTP when the following conditions occur: 
 
At 1000 

• A fire is reported in the Unit 3 Main Control Room (MCR) 

At 1010 

• The Unit 3 MCR is abandoned 

At 1025 

• RCIC is controlling Reactor Water Level and MSRVs are controlling Reactor  

Pressure from 3-Panel-25-32, BACKUP CONTROL PANEL 

 
Given the conditions above and in accordance with 3-AOI-100-2, Control Room  

Abandonment, the responsibility of assessing MCR habitability is performed by  

the       (1)      .  

 
In accordance with EPIP-1, Emergency Classification Procedure, the HIGHEST required  

Emergency Classification to report is a/an       (2)      . 

 
[REFERENCE PROVIDED] 
 
A. (1) Shift Manager 
 (2) ALERT 

 
B. (1) Shift Manager 
 (2) SITE AREA EMERGENCY 

 
C. (1) Incident Commander 
 (2) ALERT 

 
D. (1) Incident Commander 
 (2) SITE AREA EMERGENCY 

Proposed Answer: A  
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Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 3-AOI-100-2, Control Room Abandonment, 
states that the Shift Manager/Unit SRO have the primary responsibility for  
implementing this procedure. For ALL situations, they make the decisions  
regarding actions to preclude evacuation, the evacuation itself, assignment 
of people, and returning to the control room. For second part, in accordance 
with EPIP-1, Emergency Classification Procedure, the HIGHEST required  
Emergency Classification to report is an ALERT - IC HA6 since control of  
parameters has been established within the 20 minutes window.  

 

 B INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible if Backup Control of Reactor Water Level and Reactor Pressure 
(RCS heat removal) cannot be established within 20 minutes, a Site Area 
Emergency – IC HS6 is warranted.  

 C INCORRECT: First part is incorrect but plausible in that in accordance with 
EPIP-17, Fire Emergency Procedure, the Incident Commander stays in 
communication with the Shift Manager. There is an extensive list of 
responsibilities for the Incident Commander including plant alignments for 
combating the fire. Although the Incident Commander works with the fire 
brigade and is an SRO, the individual in that position does not have the 
authority to make a final decision regarding the Main Control Room 
habitability, only recommendations. Additionally, in accordance with  
OPDP-1, Conduct of Operations, the Incident Commander will be a shift 
SRO not assigned to a Unit or the STA role. Second part is correct (See A).   

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

SRO Level Justification: Test the candidate’s knowledge of the assessment of Main Control Room 
habitability during a plant fire and apply applicable emergency procedures. SRO only because of link to 
10CFR55.43 (5): Assessment of facility conditions and selection of appropriate procedures during 
normal, abnormal, and emergency situations. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 

Technical Reference(s): 3-AOI-100-2, Rev. 27 (Attach if not previously provided) 

 EPIP-1, Rev. 61  

 EPIP-17, Rev. 36  

 OPDP-1, Rev. 53  

   

  

Proposed references to be provided to applicants during examination: EPIP-1, Attachment 1, HOT 
INITIATING CONDTIONS-
MODES 1-2-3 

Learning Objective: OPL171.075, Obj. 2     (As available) 

_________________ 
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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: 55.41  

 55.43 X 

Comments:  
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Excerpt from 3-AOI-100-2: 
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Excerpt from EPIP-1, HOT INITIATING CONDTIONS-MODES 1-2-3: 
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Excerpt from EPIP-17:  Also supports Distractors C(1), D(1) 
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Excerpt from OPDP-1:  Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

295008 (APE 8) High Reactor Water Level / 2 

 AA2.01 (10CFR 55.43.5 – SRO Only) 

Ability to determine and/or interpret the following as they apply to 
High Reactor Water Level 

• Reactor Water Level 

Tier # ------  1  

Group # ------  2  

K/A # 295008AA2.01  

Importance Rating ------  4.4  

Proposed Question: # 83   
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Unit 3 is operating at 100% RTP when a Feedwater Control System malfunction occurs 

with the following conditions: 
 

• 3-LI-3-208D, RX WATER LEVEL NARROW RANGE, fails DOWNSCALE 

• Reactor Water Level peaked as indicated 

• Tech Spec 3.3.2.2, Condition A has been entered 

 
     
Given the conditions above, the Unit 3 Main Turbine is CURRENTLY       (1)      . 
 
A few minutes later, 3-LI-3-208C, RX WATER LEVEL NARROW RANGE, fails  

DOWNSCALE in the next minute, LCO 3.3.2.2 entry into Condition B       (2)       required.  

 
[REFERENCE PROVIDED] 
 
A. (1) tripped  
 (2) is 
 
B. (1) tripped  
 (2) is NOT 
 
C. (1) operating  
 (2) is 
 
D. (1) operating  
 (2) is NOT 

Proposed Answer: C  
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Explanation 
(Optional): 

A INCORRECT: The first part is incorrect but plausible in that the indicated 
Reactor Water Level is above one of the two red turbine ‘trip’ setpoint 
indicators (as given).  This could easily be confused with HPCI or RCIC 
High Reactor Water Level trip setpoints at (+) 51 inches.  The second part is 
correct (See C).    

 B INCORRECT: The first part is incorrect but plausible (See A). The second 
part is incorrect but plausible if the candidate confuses the High Reactor 
Water Level trip logic to think that both Channels (3-LI-3-208D and  
3-LI-3-208C) are in the same trip logic system, versus two separate trip 
logic systems. The logic is arranged in two Channels; Channel A is fed from 
3-LI-3-208A and 3-LI-3-208C while Channel B is fed from 3-LI-3-208B and 
3-LI-3-208D. 

 C CORRECT: (See attached) In accordance with 3-OI-47, Turbine-Generator 
System, High Reactor Water Level Trip logic for the Main Turbine at (+) 55 
inches is taken from Narrow Range Level instruments 3-LI-3-208A/B/C/D. 
The logic is arranged in two channels; Channel A is fed from 3-LI-3-208A 
and 3-LI-3-208C and Channel B is fed from 3-LI-3-208B and 3-LI-3-208D.  
A trip of the Main Turbine and RFPTs will occur if both instruments in 
Channel A OR Channel B sense Reactor Water Level at ≥ (+) 55 inches.  
There are two red turbine ‘trip’ setpoint indicators on these four instruments 
(as given), but the three given OPERABLE instruments currently only 
indicate above (+) 51 inches. This will ONLY result in a HPCI and RCIC 
Turbine High Level trip; NOT a Main Turbine trip.  Therefore, the Main 
Turbine is still operating.  For second part, in accordance with Tech Spec 
3.3.2.2, as soon as any one channel is INOPERABLE, Condition A is 
entered.  As long as any one channel is INOPERABLE, Condition A won’t 
be exited.  With 3-LI-3-208D (Channel B trip logic) being the first 
INOPERABLE, when 3-LI-3-208C (Channel A trip logic) fails downscale, 
this results in one failure in each trip system, requiring entry into  
Condition B as well.  

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

SRO Level Justification:  Test the candidate’s ability to monitor and interpret High Reactor Water Level 
instrument indications as it applies to Main Turbine trip logic.  SRO only because of the link to 
10CFR55.43 (5): Assessment of facility conditions and selection of appropriate procedures during normal, 
abnormal, and emergency situations. This question is rated as C/A due to the requirement to assemble, 
sort, and integrate at least two different parts of the question to predict an outcome.  This requires 
mentally using specific knowledge and its meaning to predict the correct outcome.  The candidate must 
read the multiple indications correctly, integrate them together, and recall the specific facts associated 
with each to reach a conclusion.  
 
In accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
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Technical Reference(s): 3-OI-47, Rev. 13 (Attach if not previously provided) 

 3-OI-71, Rev. 58  

 3-OI-73, Rev. 63  

 U3 Tech Spec 3.3.2.2, Amend. 283  

 U3 Tech Spec Bases 3.3.2.2, Amend. 
213 

 

Proposed references to be provided to applicants during examination:      Unit 3 Tech Spec 3.3.2.2 (No 
Bases), 3-LI-3-208A, B, C, D – 
REACTOR WATER LEVEL 
NORMAL NARROW RANGE 

Learning Objective: OPL171.010 Obj. 12    (As available) 

___________________ 

 

Question Source: Bank #  BFN ILT 1804 #78  

 Modified Bank #   (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: 55.41  

 55.43 X 

Comments:  
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Copy of Bank Question: 
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Excerpt from 3-OI-47: 
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Excerpt from Unit 3 Tech Spec 3.3.2.2: 
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Excerpt from Unit 3 Tech Spec Bases 3.3.2.2: 
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Excerpt from 3-OI-71: Supports Distractors A(1), B(1) 
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Excerpt from 3-OI-73: Supports Distractors A(1), B(1) 
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Examination Outline Cross-reference: Level RO  SRO  

295009 (APE 9) Low Reactor Water Level / 2 

G2.4.18 (10CFR 55.43.1 - SRO Only) 

Knowledge of the specific bases for emergency and abnormal 
operating procedures 

Tier # ------  1  

Group # ------  2  

K/A # 295009G2.4.18  

Importance Rating ------  4.0  

Proposed Question: # 84 
  

Unit 1 is operating in MODE 1 when the following conditions occur: 
 

• Reactor SCRAM, all Control Rods inserted 

• NO high OR low pressure make-up sources are available 

 
In accordance with the EOIs, Emergency Depressurization is required BEFORE Reactor Water 

Level lowers to       (1)      .   

 
In accordance with the EOIPM SECTION 0-V(L), C1, ALTERNATE LEVEL/PRESSURE 

CONTROL BASES, Minimum Zero Injection RPV Water Level (MZIRWL) lower limit ensures fuel 

clad temperatures will NOT exceed       (2)      . 

 
A. (1) (-) 235 inches 
 (2) 1500 ⁰F 
 
B. (1) (-) 235 inches 
 (2) 1800 ⁰F 
 
C. (1) (-) 162 inches 
 (2) 1500 ⁰F 
 
D. (1) (-) 162 inches 
 (2) 1800 ⁰F 

Proposed Answer: B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See B). Second part is incorrect but 
plausible in that in accordance with EOIPM Section 0-V(C), EOI-1, RPV 
Control Modes 1-3 Bases, Minimum Steam Cooling RPV Water Level 
(MSCRWL) is the lowest Reactor Water Level WITH injection at which the 
covered portion of the Reactor core can be cooled to ensure peak clad 
temperature will not exceed 1500 ⁰F.   
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leak rates  B CORRECT: (See attached) In accordance with 1-EOI-1, RPV CONTROL 
MODES 1 – 3, Step RC-3 – It is anticipated that available Injection 
Subsystems (Table L-3) alone CANNOT assure adequate core cooling, the 
NUSO must transition to 1-C-1, Alternate Level/Pressure Control, since no 
high or low pressure injection sources are available. Additionally, as 
Reactor Water Level lowers below (-) 162 inches (Top of Active Fuel – 
TAF), STEAM COOLING would be required. Emergency Depressurization 
is required when Reactor Water Level drops to (-) 235 inches.  For second 
part, in accordance with EOIPM Section 0-V(L), C1 Alternate Level/Control 
Bases, Minimum Zero-Injection RPV Water Level (MZIRWL) is where the 
steam produced by decay heat in the covered portion of the core provides 
some cooling to the uncovered portion through convective heat transfer 
without any available injection. Given this, adequate core cooling for this 
condition is defined to exist as long as the peak clad temperature remains 
below 1800 ⁰F which is expected to be a higher temperature than with some 
injection while Reactor Water Level is allowed to be lower prior to 
Emergency Depressurization.  

 C INCORRECT: First part is incorrect but plausible in that in accordance with 
1-EOI-1, with injection sources available and Reactor Water Level could not 
be maintained above (-) 162 inches, an Emergency Depressurization can 
be performed. Below that level, the fuel has is uncovered. With Reactor 
Water Level below TAF, It, is plausible from the candidate to think action is 
required up to the point of Emergency Depressurization. Since there are no 
sources of injection, C1 Alternate Level/Control entry is required and 
Emergency Depressurizations is not allowed at TAF. Steam Cooling entry 
would be required with Emergency depressurization being required before  
(-) 235 inches Reactor Water Level. Second part is incorrect but plausible  
(See A). 

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

SRO Level Justification: Tests the candidate’s knowledge of specific Emergency Operating Instruction 
Program Bases as it relates to Low Reactor Water Level. SRO only because of the link to 10CFR55.43 
(1):  Conditions and limitations in the facility license. 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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents. 
 

Technical Reference(s): 1-EOI-1, Rev. 7 (Attach if not previously provided) 

 1-C-1, Rev. 7  

 EOIPM Section 0-V(C), Rev. 1  

 EOIPM Section 0-V(L) Rev.1  

  

Proposed references to be provided to applicants during examination: NONE 
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Learning Objective:  OPL171.205 Obj. 1   (As available) 

__________________                                   

Question Source: Bank #    

 
Modified Bank # 

 OPL171.205-02 002 
#2966 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam     

  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41  

 55.43 X 
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Copy of Bank Question: 
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Excerpts from 1-EOI-1:   
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Excerpts from 1-C-1: 
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Excerpts from EOIPM Section 0-V(L): 
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Excerpts from EOIPM Section 0-V(C): Supports Distractors A(2), C(2) 
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Excerpt from 1-EOI-1: Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

295035 (EPE 12) Secondary Containment High Differential Pressure / 5 

EA2.01 (10CFR 55.43.5 - SRO Only) 

Ability to determine and/or interpret the following as they apply to 
Secondary Containment High Differential Pressure: 

• Secondary Containment Pressure 

Tier # ------  1  

Group # ------  2  

K/A # 295035EA2.01  

Importance Rating ------  3.9  

Proposed Question: # 85   

Unit 1 is operating at 100% RTP when the following conditions occur: 
  

• REACTOR BUILDING VENTILATION ABNORMAL  

(1-9-3D, Window 3) alarms 

• REACTOR ZONE DIFFERENTIAL PRESSURE LOW  

(1-9-3D, Window 32) alarms 

• AUO reports REACTOR ZONE DIFFERENTIAL PRESSURE  

is (+) .5 inches of water locally 

• Assume NO Operator action has been taken  

 
Given the conditions above, Standby Gas Treatment      (1)      automatically started.   
 
To mitigate this condition, the NUSO      (2)      direct entry into 1-AOI-30B-1, Reactor Building 

Ventilation Failure. 

 
A. (1) has 
 (2) will 
 
B. (1) has 
 (2) will NOT 
 
C. (1) has NOT 
 (2) will  
 
D. (1) has NOT 
 (2) will NOT 

Proposed Answer: C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that a PCIS Group 6 
Isolation signal of the Reactor or Refuel Zone Ventilation also would 
automatically start and align Standby Gas Train, however the given 
conditions do not cause any PCIS isolations.  This is a Secondary 
Containment Static Pressure Isolation Lockout due solely to Reactor 
Building differential pressure.  Second part is correct (See C).    
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 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that since the Reactor Building Ventilation System 
has tripped due to a differential pressure static isolation, the candidate may 
think that 1-AOI-64-2D, Group 6 Ventilation System Isolation, is appropriate. 
However, 1-AOI-64-2D addresses PCIS isolation and does not provide 
guidance for restoring from a static isolation.   

 C CORRECT: (See attached) In accordance with the given alarms, probable 
causes are trip of any Reactor Building supply and/or exhaust fan or 
Reactor Zone high differential pressure (-) 1.0 to (+) 0.5 inches of water.  
The given AUO report supports the alarms which indicate a Reactor 
Building Static Pressure Lockout has occurred. This causes a trip of the 
associated supply and exhaust fans and a closure of the fan dampers. 
However, in accordance with 0-OI-65, Standby Gas Treatment (SGT) 
System, this Lockout will NOT cause an automatic start of the SGT System. 
For second part, in accordance with 1-AOI-30B-1, Reactor Building 
Ventilation Failure, the NUSO will direct the restoration of ventilation for 
both the Reactor Zone and the Refuel Zones following a static isolation of 
high and low D/P. It also provides guidance for other system malfunctions 
not related to a PCIS isolation.  

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

SRO Level Justification: Tests the candidate’s ability to determine the impact on the Standby Gas 
Treatment System from a Secondary Containment High Differential Pressure causing Reactor Building 
Ventilation Isolation and select the respective procedures for the given set of plant conditions. SRO only 
because of the link to 10CFR55.43 (5):  Assessment of facility conditions and selection of appropriate 
procedures during normal, abnormal, and emergency situations.  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 accordance with NUREG-1021, Revision 12, Section 4.2.B.2.a, this question is related to:  
(1) information contained in the site’s procedures, including alarm response procedures, abnormal 
operating procedures (AOPs), emergency operating procedures (EOPs), and their associated bases 
documents, and (2) diagnosis that leads to selection of the procedures that should be used to respond to 
the evolution. 
 

Technical Reference(s): 0-OI-65, Rev. 55 (Attach if not previously provided) 

 1-ARP-9-3D, Rev. 32  

 1-AOI-64-2D, Rev. 21  

 1-AOI-30B-1, Rev. 14  

   

  

Proposed references to be provided to applicants during examination: REACTOR BUILDING 
VENTILATION ABNORMAL  
(1-9-3D, Window 3)  
REACTOR ZONE 
DIFFERENTIAL PRESSURE 
LOW (1-9-3D, Window 32)  
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Learning Objective: OPL171.018, Obj. 4     (As available) 

__________________ 

Question Source: Bank #    

 Modified Bank #  BFN 19-09 #50 (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  

 55.43 X 

Comments:    
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Copy of Bank Question: 
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Excerpts from 1-ARP-9-3D: 
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Excerpts from 1-AOI-30B-1:  
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Excerpts from 1-AOI-64-2D: Supports Distractors B(2), D(2) 
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Excerpt from 0-OI-65: Supports Distractors A(1), B(1) 
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Examination Outline Cross-reference: Level RO  SRO  

212000 (SF7 RPS) Reactor Protection 

G2.1.20 (10CFR 55.43.5 - SRO Only) 

Ability to interpret and execute procedure steps 

Tier # ------  2  

Group # ------  1  

K/A # 212000G2.1.20  

Importance Rating ------  4.6  

Proposed Question: # 86   

Unit 2 Operators have entered 2-EOI-1A, ATWS RPV CONTROL, with the following conditions: 
 

• Reactor Power indicates 10% 

• ALL SCRAM inlet/outlet blue lights are EXTINGUISHED 
 
Given the conditions above and in accordance with 2-EOI-1A, ATWS RPV CONTROL, the 

Recirc Pumps       (1)       required to be tripped. 

 
To mitigate this condition, the NUSO will direct       (2)      . 
 
Note:  2-EOI Appendix-1A, Removal and Replacement of RPS SCRAM Solenoid Fuses 

2-EOI Appendix-1F, Manual SCRAM 

 
A. (1) are 
 (2) 2-EOI Appendix-1A  
 
B. (1) are 
 (2) 2-EOI Appendix-1F 
 
C. (1) are NOT 
 (2) 2-EOI Appendix-1A 
 
D. (1) are NOT 
 (2) 2-EOI Appendix-1F 

Proposed Answer: A  



Form 4.2-1 Written Examination Question Worksheet 

 

 

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-EOI-1A, RPV ATWS 
Control, if Reactor Power is greater than 5% following the SCRAM, the 
Recirc Pumps are required to be tripped. Upon the automatic SCRAM, all 
185 SCRAM inlet/outlet valves should have opened with their associated 
position switches illuminating all 185 blue Control Rod SCRAM lights on the 
Rod Status Display on Panel 2-9-5. However, this was not the case as 
given in the stem, therefore 2-AOI-100-1, Reactor SCRAM Immediate 
Actions for ATWS conditions where Reactor Power is above 5%, require 
both Recirc Pumps to be tripped.  For second part, in accordance with  
2-EOI-1A, since all 185 SCRAM inlet/outlet valves failed to open as 
indicated by the blue lights being extinguished (electrical ATWS), the NUSO 
must direct 2-EOI Appendix-1A, Removal and Replacement of RPS 
SCRAM Solenoid Fuses. Appendix-1A allows the RPS A and B SCRAM 
fuses to be removed from Aux Instrument Panels to de-energize the 
SCRAM solenoids in order to get all 185 SCRAM inlet/outlet valves to open.  

 B INCORRECT: The first part is correct (See A). The second part is incorrect 
but plausible in that there are numerous EOI Appendices that are available 
for Control Rod insertion in 2-EOI-1A, and having to recall information listed 
from Table Q-2 without a reference makes any of them plausible choices. 
Additionally, 2-EOI Appendix-1F, Manual SCRAM, would be used if the 
SCRAM Discharge Volume was full as in a hydraulic ATWS. 

 C INCORRECT:  First part is incorrect but plausible if the candidate fails to 
recall the exact Reactor Power level from memory at which EOI-1A directs 
the Recirc Pumps to be tripped and/or 2-AOI-100-1, Reactor SCRAM 
Immediate Actions for ATWS conditions where Reactor Power is above 5%.  
This would lead a candidate to conclude that Recirc Pumps are not required 
to be tripped. Second part is correct (See A).    

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

SRO Level Justification: Tests the candidate’s ability to interpret Control Rod Positions following an 
Electrical ATWS and procedurally mitigate the failure of Control Rods to insert using the Reactor 
Protection System.  SRO only because of the link to 10CFR55.43 (5):  Assessment of facility conditions 
and selection of appropriate procedures during normal, abnormal, and emergency situations.  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. 
 

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

 2-EOI Appendix-1A, Rev. 7  

 2-EOI Appendix-1F, Rev. 6  

 2-AOI-100-1, Rev. 118  

 OPL171.005, Rev. 24U2  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.202, Obj. 21     (As available) 

__________________ 
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Question Source: Bank #    

 Modified Bank #  BFN 21-04 #84 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 
 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:    
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Copy of Bank Question: 
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Excerpt from 2-AOI-100-1: 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from 2-EOI-1A: 
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Excerpts from 2-EOI Appendix-1A:  
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Excerpts from OPL171.005 Lesson Plan: 
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Excerpt from 2-EOI Appendix-1F: Supports Distractors B(2), D(2) 
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Examination Outline Cross-reference: Level RO  SRO  

217000 (SF2, SF4 RCIC) Reactor Core Isolation Cooling 

A2.14 (10CFR 55.43.5 - SRO Only)   

Ability to (a) predict the impacts of the following on the Reactor Core 
Isolation Cooling System (RCIC); and (b) based on those 
predictions, use procedures to correct, control, or mitigate the 
consequences of those abnormal conditions or operations: 

• Rupture disc failure: exhaust-diaphragm 

Tier # ------  2  

Group # ------  1  

K/A # 217000A2.14  

Importance Rating 
------ 

 
3.6 

 

Proposed Question: # 87  

Unit 2 was operating at 100% RTP while performing the 2-SR-3.5.3.3, RCIC Comprehensive 

Pump Test surveillance when the following occurred: 

 

• A manual SCRAM was inserted, ALL Control Rods are in 

• RCIC exhaust line disc rupture occurs 

• RCIC failed to automatically isolate and attempts to manually isolate RCIC are 

           unsuccessful 

 
Steam Leak Detection panel indications (Panel 2-9-21) are as follows: 
 

• 2-TI-71-41A at 205 ⁰F and rising 

• 2-TI-71-41B at 243 ⁰F and rising 

• 2-TI-71-41C at 256 ⁰F and rising 

 
No other temperature indicators are in alarm. 
 
In accordance with EOIs, the NUSO will direct the crew to _________.  
 
[REFERENCE PROVIDED] 
 
A. SHUT DOWN the Reactor using 2-GOI-100-12A 
 
B. EMERGENCY DEPRESSURIZE using 6 ADS valves 

 
C. DELIBERATELY LOWER Reactor Pressure to 500 – 600 psig 

 
D. RAPIDLY DEPRESSURIZE using Main Turbine Bypass Valves 

 

Proposed Answer: B  
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Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible if the candidate believes that at least 2 
areas have reached their Max Safe values in EOI-3 Table SC-1 with a 
Primary System discharging into Secondary Containment. If there is no leak 
with multiple areas at Max Safe, this would be the correct answer. Although 
a SCRAM has been inserted, the Reactor is still in MODE 3 which is 
applicable for this action in EOI-3.  

 B CORRECT: (See attached) In accordance with 2-EOI-3, Secondary 
Containment Control, Step SC-7 - WHEN a primary system is discharging 
into Secondary Containment (due to the failed rupture disc), Table SC-1 
must be referenced. Given that both 2-TI-41A and 2-TI-71-41C are above 
Max Safe, this meets the ‘2 or more areas for the same parameter’ criteria 
to perform Emergency Depressurization. 2-EOI-1, RPV Control MODES  
1-3 entry has already been completed since the stem states that all Control 
Rods are in due to the manual SCRAM. Therefore, in accordance 2-EOI-1 
and 2-EOI-3, Emergency Depressurization using 6 MSRVs (ADS valves 
preferred) is conducted. 

 C INCORRECT:  Incorrect but plausible in that EOI-1A, ATWS RPV Control 
would direct the NUSO to deliberately lower Reactor Pressure until all 
Control Rods are in or cold shutdown boron weight was injected. Once that 
is completed, Emergency Depressurization by rapidly depressurization 
would be required.  

 D INCORRECT: Incorrect but plausible if the decision is anticipated 
Emergency Depressurization, then RAPIDLY DEPRESSURIZE using Main 
Turbine Bypass Valves can only be made before Emergency 
Depressurization is required. Once 2 areas have reached Max Safe, 
Emergency Depressurization must be with SRVs. 

SRO Level Justification:  Tests the candidate’s ability to recognize and predict the impact of a failure of 
the RCIC rupture exhaust disc and the plant procedures that are required to mitigate the plant conditions. 
SRO only because of the link to 10CFR55.43 (5):  Assessment of facility conditions and selection of 
appropriate procedures during normal, abnormal, and emergency situations.  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. 

Technical Reference(s): 2-EOI-1, Rev. 19  (Attach if not previously provided) 

 2-EOI-1A, Rev. 3  

 2-EOI-3, Rev. 18 

   

Proposed references to be provided to applicants during examination: 2-EOI-3, Table SC-1  

Learning Objective: OPL171.204 Obj. 9     (As available) 

________________ 

Question Source: Bank #  OPL171.204-05 
017 #2930 

 

 Modified Bank #   (Note changes or attach parent) 

 New    

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

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  
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2-EOI-3, Table 2C-1 Reference Provided to candidate: 
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Copy of Bank Question: 
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Excerpts from 2-EOI-3: 
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Excerpt from 2-EOI-1A: Supports Distractor C 
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Excerpt from 2-EOI-1: Supports Distractor D 
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Examination Outline Cross-reference: Level RO  SRO  

Conduct of Operations 

G2.1.36 (10CFR 55.43.6 – SRO Only) 

Knowledge of procedures and limitations involved in core 
alterations. 

Tier # ------  3  

Group # ------  ------  

K/A # G2.1.36  

Importance Rating ------  4.1  

Proposed Question: # 88  

Unit 2 is in MODE 5 during a scheduled refueling outage.  A NON-SPIRAL core reload is in 

progress with the following conditions: 

 

• SRM B is INOPERABLE 

• The next fuel bundle to be moved is currently located in the Spent Fuel Pool and is 

designated for Reactor Cavity position 10-15  

• As the respective fuel bundle is grappled, SRM C fails downscale and is declared 

INOPERABLE 

• ALL other SRMs are OPERABLE 

 
Given the conditions above, fuel moves                 in accordance with Tech Specs and  

0-GOI-100-3C, Fuel Movement Operations During Refueling. 

 
[REFERENCE PROVIDED] 
 
A. CAN continue since the SRM in the AFFECTED core quadrant is OPERABLE  
 
B. CANNOT continue since the SRM in the AFFECTED core quadrant is INOPERABLE 
 
C. CANNOT continue since the SRMs in the ADJACENT core quadrants are INOPERABLE 
 
D. CAN continue since the SRMs in the AFFECTED AND AN ADJACENT core quadrant are 

OPERABLE 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible if the candidate does not correctly 
apply the Tech Spec 3.3.1.2 requirement for the non-spiral operations that 
TWO SRMs (affected and one adjacent quadrant) are required to be 
operable to provide redundant monitoring of reactivity changes in the core.   

 B INCORRECT:  Incorrect but plausible (See A). 

 C INCORRECT:  Incorrect but plausible (See D). 
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 D CORRECT: (See attached) In accordance with 0-GOI-100-3C, Fuel 
Movement Operations During Refueling, and Tech Spec 3.3.1.2, with one or 
more required SRMs INOPERABLE in MODE 5, Immediately suspend 
CORE ALTERATIONS except for Control Rod insertion.  In accordance with 
Tech Spec Bases 3.3.1.2, in NON-SPIRAL routine operations, two SRMs 
are required to be OPERABLE to provide redundant monitoring of reactivity 
changes in the Reactor Core.  This is accomplished by requiring one SRM 
(A in this case) to be OPERABLE in the quadrant (affected) where CORE 
ALTERATIONS are being performed and the other SRM (B or D in this 
case) to be OPERABLE in the ADJACENT quadrant containing fuel.     

SRO Level Justification: Tests the candidate’s knowledge of refueling procedure requirements ensuring 
that the reactivity of the Core will be continuously monitored during any Reactor Core Alterations.  
Requires knowledge of Tech Spec Bases associated with duties unique to the SRO position.  SRO only 
because of link to 10CFR55.43 (6):  Procedures and limitations involved in initial core loading, alterations 
in core configuration, Control Rod programming, and determination of various internal and external 
effects of core reactivity. 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.   

Technical Reference(s): U2 Tech Spec 3.3.1.2, Amend. 253 (Attach if not previously provided) 

 U2 TS Bases 3.3.1.2, Rev. 0  

 0-GOI-100-3C, Rev. 99  

 2-GOI-100-1A, Rev. 183  

Proposed references to be provided to applicants during examination: 0-GOI-100-3C, Attachment 
14 (Page 1 of 1) Core 
Quadrants  

Learning Objective: OPL171.053 Obj. 9    (As available) 

________________ 

Question Source: Bank #  BFN 2104 #95  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam    2021  

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41  

 55.43 X 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

REFERENCE PROVIDED (to candidate): 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Copy of Bank Question: 
 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpts from Tech Spec 3.3.1.2: (Not provided to candidate) 
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Excerpts from Tech Spec Bases 3.3.1.2: 
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Excerpts from 0-GOI-100-3C: 
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Examination Outline Cross-reference: Level RO  SRO  

264000 (SF6 EGE) Emergency Generators (Diesel/Jet) EDG 

A2.10 (10CFR 55.43.5 – SRO Only) 

Ability to (a) predict the impacts of the following on the Emergency 
Generators; and (b) based on those predictions, use procedures to 
correct, control, or mitigate the consequences of those abnormal 
conditions or operations: 

• LOCA 

Tier # ------  2  

Group # ------  1  

K/A # 264000A2.10  

Importance Rating 
------ 

 
4.4 

 

Proposed Question: # 89  

Unit 3 is operating at 100% RTP when an event occurs with the following conditions: 

 

• A transformer fault results in a Loss of Offsite Power to Unit 3 

• Drywell Pressure PEAKED at 15 psig 

 
Given the conditions above,       (1)       EDGs have started. 
 
Subsequently, the following conditions are observed: 
 

• ‘3A’ EDG is manually tripped due to an oil leak 
 
To restore power to 3A 4KV Shutdown Board, the NUSO will direct re-energizing the board  

by aligning       (2)      . 

   
Note:  0-OI-82, Standby Diesel Generator System 

 0-AOI-57-1A, Loss of Offsite Power (161 and 500 KV)/Station Blackout  
  
A. (1) ALL 
 (2) ‘A’ EDG in accordance with 0-OI-82 
 
B. (1) ALL 
 (2) ‘3B’ EDG in accordance with 0-AOI-57-1A 
 
C. (1) ONLY Unit 3  
 (2) ‘A’ EDG in accordance with 0-OI-82 
 
D. (1) ONLY Unit 3  
 (2) ‘3B’ EDG in accordance with 0-AOI-57-1A 

 

Proposed Answer: B  

Explanation 
(Optional): 

A INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible in that there are numerous EDG alignments that can be achieved 
in accordance 0-OI-82, but re-energizing the 3A 4KV Shutdown Board is not 
one of them. If the board is de-energized, 0-AOI-57-1A has the direction to 
re-energize the board. 
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 B CORRECT: (See attached) In accordance with 3-OI-82, Standby Diesel 
Generator System, a Pre-Accident Signal (High Drywell Pressure of  
2.45 psig) on Unit 1, 2, or 3 will start all eight EDGs. A Loss of Offsite Power 
was given, at BFN, Unit 3 could experience a Loss of Offsite Power without 
the entire site losing power. For second part, in accordance with  
0-AOI-57-1A, Loss of Offsite Power (161 and 500 KV)/Station Blackout, 
Attachment 10 - Energizing 4KV SD BD 3EA or 3EC during Station 
Blackout, 1.0 [2] gives the required procedure steps to use ‘3B’ EDG 
through 4KV SD BD 3EB to re-energize 4KV SD BD 3EA given that ‘3A’ 
EDG is manually tripped.  

 C INCORRECT: First part is incorrect but is plausible if the candidate does not 
recognize the Pre-Accident signal and concludes that only Unit 3 EDGs 
would start due to the Loss of Offsite Power to Unit 3. Second part is 
incorrect but plausible (See A). 

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

SRO Level Justification: Tests the candidate’s ability to predict the impact of a Loss of Coolant 
Accident (LOCA) and Loss of Offsite Power on Emergency Diesel Generators and select procedures 
to mitigate plant conditions. SRO only because of the link to 10CFR55.43 (5): Assessment of facility 
conditions and selection of appropriate procedures during normal, abnormal, and emergency 
situations. 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.  

Technical Reference(s): 0-OI-82, Rev. 147 (Attach if not previously provided) 

 0-AOI-57-1A, Rev. 114  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.038 Obj. 4 _   (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: 55.41  

 55.43 X 

Comments:  
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Excerpt from 3-OI-82: 
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Excerpt from 0-AOI-57-1A: 
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Excerpts from 3-OI-82: Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

400000 (SF8 CCS) Component Cooling Water  

G2.2.42 (10CFR 55.43.2 - SRO Only) 

Ability to recognize system parameters that are entry-level 
conditions for technical specifications. 

Tier # ------  2  

Group # ------  1  

K/A # 400000G2.2.42  

Importance Rating ------  4.6  

Proposed Question: # 90   

A leak from the Unit 2 Loop II Core Spray Room Cooler has resulted in the  

following:    

 

• CORE SPRAY LOOP II PUMP ROOM FLOOD LEVEL HIGH,  

(2-9-4C, Window 31), is in alarm 

• EECW to the Loop II Core Spray Room Cooler was determined to be the  

source of the leak and has been isolated 

 
Given the conditions above, Loop II Core Spray       (1)       OPERABLE and entry into  

2-EOI-3, Secondary Containment Control       (2)       required. 
 
A. (1) is 
 (2) is 
 
B. (1) is 
 (2) is NOT 
 
C. (1) is NOT 
 (2) is   
 
D. (1) is NOT 
 (2) is NOT 

Proposed Answer: C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that the Core Spray 
System will still operate with the Core Spray Room Cooler out of service, 
however it is not Tech Spec OPERABLE.  Second part is correct (See C).   

 B INCORRECT: First part is incorrect but plausible (See A).  Second part is 
incorrect but plausible if NUSO candidate fails to recognize that the given 
valid alarm directs EOI-3 entry. 

31

CORE SPRAY 
LOOP II PUMP ROOM 
FLOOD LEVEL HIGH

2-LA-77-25B 
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 C CORRECT: (See attached) In accordance with TR 3.5.3, Equipment Area 
Coolers, the Cooler associated with each set of Core Spray Pumps (A and 
C or B and D) must be OPERABLE when that Core Spray System is 
considered to be OPERABLE.  With the Equipment Area Cooler 
INOPERABLE, TR 3.5.3 Condition A requires the pumps served by the 
Cooler to be declared INOPERABLE immediately (See Tech Spec 3.5.1 for 
Core Spray).  For second part, in accordance with the given 1-ARP-9-4C, 
Window 31, the alarm setpoint is ≥ 2 inches of water from the Core Spray 
Pump room floor due to the given leak, which requires the NUSO to direct 
the Operator to enter 2-EOI-3, Secondary Containment Control, to take 
mitigating actions.   

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

SRO Level Justification: Tests the candidate’s ability to recognize the impact Secondary Containment 
leakage has on the Core Spray Room Cooler and Pump operations as it relates to Emergency Operating 
Instructions entry conditions.  Core Spray Tech Spec Operability is impacted based on the inability for the 
Room Coolers to maintain the Core Spray Pump heat load within a required operational band.  This 
question is SRO Only because of the link to 10CFR55.43(2):  Facility operating limitations in the technical 
specifications and their bases.  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. 

Technical Reference(s): 2-EOI-3, Rev. 18 (Attach if not previously provided) 

 2-ARP-9-4C, Rev. 36   

 U2 TR 3.5.3, Rev. 0   

 U2 Tech Spec 3.5.1 Amend. 294  

Proposed references to be provided to applicants during examination: CORE SPRAY LOOP II PUMP 
ROOM FLOOD LEVEL HIGH,  

(2-9-4C, Window 31) 

Learning Objective: OPL171.204 Obj. 2    (As available)     

 __________________ 

Question Source: Bank #  BFN 18-04 #90  

 Modified Bank #   (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: 55.41  

 55.43 X 

Comments:  
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Copy of Bank Question: 
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Excerpt from 2-ARP-9-4C: 
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Excerpt from U2 TR 3.5.3: 
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Excerpt from U2 Tech Spec 3.5.1 referenced from U2 TR 3.5.3: 
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Examination Outline Cross-reference: Level RO  SRO  

204000 (SF2 RWCU) Reactor Water Cleanup  

A2.05 (10CFR 55.43.5 - SRO Only) 

Ability to (a) predict the impacts of the following on the Reactor 
Water Cleanup System and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of 
those abnormal conditions or operations: 

• Abnormal Valve Position 

Tier # ------  2  

Group # ------  2  

K/A # 204000A2.05  

Importance Rating ------  3.0 

 

Proposed Question: # 91  

Unit 3 is operating at 100% RTP when the following conditions occur: 
 
At 0600 on 5/16/22: 

• RPS 3A trips 

• 3-FCV-69-1, RWCU INBOARD SUCTION ISOLATION VALVE indicates closed 

• 3-FCV-69-2, RWCU OUTBOARD SUCTION ISOLATION VALVE indicates open 

• 3-FCV-69-12, RWCU RETURN ISOLATION VALVE indicates open 

 
At 0615 on 5/16/22: 

• 3A RPS Bus is energized on its alternate supply 

 
The NUSO will enter Tech Spec 3.6.1.3 CONDITION       (1)       and Chemistry must obtain the 

first Reactor Coolant sample by       (2)      .   

 
[REFERENCE PROVIDED] 
 
A. (1) A ONLY 
 (2) 1000 
 
B. (1) A ONLY 
 (2) 1015 
 
C. (1) A AND B 
 (2) 1000  
 
D. (1) A AND B 
 (2) 1015 

Proposed Answer:  A  
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Explanation 
(Optional): 

A CORRECT: (See attached) Given that only 3A RPS Bus initially trips,  
3-FCV-69-1, 2, and 3 valves all receive a PCIS Group 3 Isolation signal to 
CLOSE in accordance with 3-OI-99, Reactor Protection System  
Attachment 1 – RPS Bus A or B Power Transfer. In accordance with  
3-AOI-64-2a, Group 3 RWCU Isolation, both RWCU Pumps tripped 
subsequently from suction valve position (only 3-FCV-69-1 closing in this 
case). However, since 2-FCV-69-2 failed to close on the loss of 3A RPS as 
given in the stem, it is considered INOPERABLE in accordance with Tech 
Spec 3.6.1.3.  As far as 3-FCV-69-12, which isolates exactly like a Primary 
Containment Isolation Valve (PCIV, 3-FCV-69-1 and 2), however it is  
not a PCIV. The candidate must be aware of this to realize only 1 PCIV  
(2-FCV-69-2) is INOPERABLE, thus the NUSO will enter Tech Spec 3.6.1.3 
CONDITION A ONLY. For second part, in accordance with TRM 3.4.1, 
Coolant Chemistry with the given initial event start time of 0600, sampling is 
required to occur within 4 hours of losing continuous sampling.  Therefore, 
Chemistry must obtain the first Reactor Coolant sample by 1000.  The 
application of start times for LCO’s are being tested given the valves  
(3-FCV-69-1, 2, and 3) position can be verified as soon as the system 
isolates. The candidate must first know the valve power supplies and then 
apply the start time to the initial event, not to when power is restored and all 
positions verified.  

 B INCORRECT: First part is correct (See A). Second part is incorrect but 
plausible if the candidate misapplies the point of discovery to when power is 
restored at 0615, given some power losses remove the ability to determine 
valve position. This would lead them to believe that Chemistry is required to 
obtain the first sample by 1015. However, the RWCU valves given in the 
stem will retain light indication despite the power loss, thus valve position 
can be verified from the initiating event at 0600. 

 C INCORRECT: First part is incorrect but plausible in that 3-FCV-69-12 
repositions from signals generated in PCIS Group 3 logic, however it is not 
a PCIV. The fact that it does not close does not qualify for entering Tech 
Spec 3.6.1.3 Condition B for 2 valves being INOPERABLE. It is plausible if 
the candidate confuses the shared logic versus what is required to occur by 
Tech Specs. Second part is correct (See A). 

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

SRO Level Justification:  Tests the candidate’s ability to predict the impact of loss of power and valve 
failures in the Reactor Water Cleanup System as it relates to the Reactor Protection System and Primary 
Containment Isolation System and them apply the correct Technical Specification requirements from the 
given plant conditions. SRO only because of link to 10CFR55.43 (5):  Assessment of facility conditions 
and selection of appropriate procedures during normal, abnormal, and emergency situations. 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. 

Technical Reference(s): 3-OI-69, Rev. 110 (Attach if not previously provided) 

 3-OI-99, Rev. 67  

 3-AOI-64-2a, Rev. 12  

 U3 TR 3.4.1, Rev. 21  

 U3 Tech Spec 3.6.1.3, Amend. 212   
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Proposed references to be provided to applicants during examination: U3 TR 3.4.1 (No Bases)  

U3 Tech Spec 3.6.1.3 
(No Bases) 

Learning Objective: OPL171.204 Obj. 2    (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: 55.41  

 55.43 X 

Comments:  
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Excerpt from 3-OI-69:  
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Excerpt from 3-OI-99: 
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Excerpt from 3-AOI-64-2a: 
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Excerpts from U3 Tech Spec 3.6.1.3: 
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Supports Distractor C(1), D(1): 
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Excerpts from U3 TR 3.4.1: 
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Examination Outline Cross-reference: Level RO  SRO  

241000 (SF3 RTPRS) Reactor/Turbine Pressure Regulating 

G2.4.30 (10CFR 55.43.5 - SRO Only) 

Knowledge of events related to system operation/status that must 
be reported to internal organizations or external agencies, such as 
the State, the NRC, or transmission system operator. 

Tier # ------  2  

Group # ------  2  

K/A # 241000G2.4.30  

Importance Rating ------  4.1  

Proposed Question: # 92  

Unit 2 is operating at 50% RTP when the following conditions occur: 
 

• All Turbine Bypass Valves have failed open 

• Reactor Steam Dome Pressure is 850 psig and lowering 

• Prior to Operators performing any manual actions, the Reactor SCRAMs 

 
The SCRAM occurred directly from a       (1)       signal. 
 
A       (2)       report to the NRC is required in accordance with NPG-SPP-3.5, Regulatory 

Reporting Requirements. 

 
[REFERENCE PROVIDED] 
 
A. (1) Reactor Pressure  
 (2) 4 Hour   
 
B. (1) Reactor Pressure  
 (2) 8 Hour 
 
C. (1) MSIV position  
 (2) 4 Hour 
 
D. (1) MSIV position 
 (2) 8 Hour 

Proposed Answer: C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that High Reactor 
Pressure will directly SCRAM the Reactor, but low Reactor Pressure does 
not. Low Reactor Pressure initiates a PCIS Group 1 MSIV isolation while in 
MODE 1 (RUN) with the subsequent MSIV positions generating the SCRAM 
signal. Second part is correct (See C). 

 B INCORRECT:  First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that in accordance with NPG-SPP-3.5, Reporting 
Requirements, Section 3.1.D 3.a.(1), an 8-hour Notification is required for a 
Reactor SCRAM (MODE 4 or 5).    
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 C CORRECT: (See attached) In accordance with 2-OI-1, Main Steam System, 
when the REACTOR MODE SWITCH in RUN, a PCIS Group 1 Isolation 
occurs when Reactor Pressure lowers to 852 psig causing the MSIVs to 
close. In accordance with 2-OI-99, RPS, once the MSIVs are less than 90% 
open with the REACTOR MODE SWITCH in RUN, an automatic Reactor 
SCRAM signal is generated from the RPS logic. While the specific MODE is 
not given in the stem, it is inferred with Reactor Power at 50%. For second 
part, in accordance with NPG-SPP-3.5, Reporting Requirements, Section 
3.1.C.3, the following criteria require 4-hour Notification; Any event or 
condition that results in actuation of the Reactor Protection System (RPS) 
when the Reactor is critical. 

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

SRO Level Justification:  Tests the candidate’s knowledge to determine and interpret plant conditions 
relative to automatic SCRAM signals caused from a failure of the Turbine Pressure Regulating System 
and the appropriate NRC Reporting Requirements. SRO only because of the link to 10CFR55.43 (5): 
Assessment of facility conditions and selection of appropriate procedures during normal, abnormal, and 
emergency situations. 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-1, Rev. 55 (Attach if not previously provided) 

 2-OI-99, Rev. 96  

 NPG-SPP 3.5, Rev. 17  

   

  

Proposed references to be provided to applicants during examination: NPG-SPP-3.5 Attachment 1 
(Page 1 through 18) 

Learning Objective: OPL171.017 Obj. 2a    (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: 55.41  

 55.43 X 

Comments:  
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Excerpt from 2-OI-1: 



Form 4.2-1 Written Examination Question Worksheet 

 
Excerpt from 2-OI-99: 
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Excerpts from NPG-SPP-03.5: 
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Supports Distractors B(2), D(2): 
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Examination Outline Cross-reference: Level RO  SRO  

288000 (SF9, PVS) Plant Ventilation 
A2.05 (10CFR 55.43.5 – SRO Only) 

Ability to (a) predict the impacts of the following on the Plant 
Ventilation SYSTEM; and (b) based on those predictions, use 
procedures to correct, control, or mitigate the consequences of 
those abnormal conditions or operations:  

• Extreme outside weather conditions 

Tier # ------  2  

Group # ------  2  

K/A # 288000A2.05  

Importance Rating ------    2.9 
 

Proposed Question: # 93   

All 3 Units are operating at 100% RTP when the following conditions occur: 
 
At 0845: 
 

• BFN entered 0-AOI-100-7, Severe Weather 

• Core Spray Pump 1B and 1D are tagged for scheduled maintenance  

 
An AUO is dispatched to start       (1)       EDG Exhaust Fan(s) for each EDG room 
 
At 0900:  
 

• The AUO reports that for the ‘A’ EDG, neither fan can be placed in service.  
 
In accordance with Tech Specs 3.8.1, Unit 1 entry in LCO 3.0.3 is required at        (2)      . 
 
[REFERENCE PROVIDED] 
 
A. (1) BOTH 
 (2) 0900 
 
B. (1) BOTH 
 (2) 1300 
 
C. (1) ONLY one 
 (2) 0900  
 
D. (1) ONLY one 
 (2) 1300  

Proposed Answer: D  
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Explanation 
(Optional): 

A 
INCORRECT:  First part is incorrect, but plausible if the candidate recalls 

that 0-AOI-100-7, Severe Weather, does contain procedure sections 
sequentially to start both EDG Exhaust Fans. However, procedurally, 
‘A’ fan is started first, then ‘B’ fan is only started if ‘A’ fan fails to start. 
Second part is incorrect but plausible due to testing the application of 
redundant equipment required by Tech Specs in regards to EDG 
supplies. It is plausible for the candidate to conclude that since the 
Safety Function is not maintained, Core Spray Pumps REQUIRED 
ACTIONS must be Immediately entered when the INOPERABILITY 
of ‘A’ EDG occurs at 0900.  

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

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

 D CORRECT: (See attached) For the first part 0-AOI-100-7, Severe Weather 
states that only one EDG Exhaust Fan for each EDG room is to be started 
and the other fan will only be started if the previous fan fails to start. For 
second part, given that Loop II (1B and 1D Pumps) are tagged and 
INOPERABLE, Loop I (1A and 1C Pumps) is the redundant required 
equipment to Loop II.  Once neither Exhaust Fan for ‘A’ EDG fails to start, 
‘A’ EDG in INOPERABLE thereby making Loop I Core Spray 
INOPERABLE. In accordance with Tech Spec 3.5.1 Condition H, with two or 
more low pressure ECCS injection/spray subsystems INOPERBLE, LCO 
3.0.3 is required to be entered Immediately. However, in accordance with 
Tech Spec 3.8.1 Condition B, once one required Unit 1 and 2 EDG is 
INOPERABLE, the REQUIRED ACTION B.3 states to declare required 
feature(s), supported by the INOPERABLE Unit 1 and 2 EDG (‘A’ in this 
case) when the redundant required feature(s) are INOPERABLE.  
Therefore, the COMPLETION TIME is 4 hours from discovery (0900) of 
Condition B concurrent with INOPERABILITY of redundant required 
feature(s). Once 4 hours expires in accordance with Tech Spec 3.8.1, the 
since Safety Function is lost by Tech Spec 3.5.1, all Core Spray Pumps are 
INOPERABLE and LCO 3.0.3 entry is required at 1300. 

SRO Level Justification:  Tests the candidate’s ability to analyze plant conditions during extreme weather 
as it relates to Plant Ventilation and determine appropriate actions in accordance with plant procedures 
and Technical Specifications. SRO only because of the link to 10CFR55.43 (5): Assessment of facility 
conditions and selection of appropriate procedures during normal, abnormal, and emergency situations. 
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. 

Technical Reference(s): U1 Tech Spec 3.5.1, Amend. 240 (Attach if not previously provided) 

 U1 Tech Spec 3.8.1, Amend. 249  

 0-AOI-100-7, Rev. 46  

 OPL171.045, Rev. 22  

 1-OI-75, Rev. 42  

Proposed references to be provided to applicants during examination: U1 Tech Spec 3.5.1 and 3.8.1 
(No Bases) 
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Learning Objective: OPL171.074 Obj. 2_  (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: 55.41  

 55.43 X 
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Excerpt from 1-OI-75: 
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Excerpt from OPL171.045 Lesson Plan: 
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Excerpts from 0-AOI-100-7: 
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Excerpts from U1 Tech Spec 3.8.1: 
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Excerpts from U1 Tech Spec 3.5.1: 
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Examination Outline Cross-reference: Level RO  SRO  

223002 (SF5, PCIS) Primary Containment Isolation/Nuclear Steam Supply Shutoff 

G2.4.31 (10CFR 55.43.5 - SRO Only) 

Knowledge of annunciation alarms, indications, or response 
procedures. 

Tier # ------  2  

Group # ------  1  

K/A # 223002G2.4.31  

Importance Rating ------  4.1  

Proposed Question: # 94  

Unit 3 is in MODE 1 when the following conditions occur: 
 
At 1000 on 5/01/22: 
 

• MAIN STEAM LINE CH B FLOW HIGH (3-9-5B, Window 19) 

alarms due to a failed pressure transmitter 

 
The setpoint for the above alarm is       (1)        of rated steam flow. 
 
In accordance with Tech Spec 3.3.6.1, the REQUIRED ACTION is to enter MODE 3 at 2200 

on       (2)      . 

 
[REFERENCE PROVIDED] 
 
A. (1) 135% 
 (2) 5/01/22 
 
B. (1) 135% 
 (2) 5/02/22 
 
C. (1) 200% 

(2) 5/01/22 
 
D. (1) 200% 
 (2) 5/02/22 

 

Proposed Answer: B  

Explanation 
(Optional): 

A INCORRECT:  First part is correct (See B). Second part is incorrect but 
plausible in that Tech Spec 3.3.6.1 Condition A has 2 different REQUIRED 
ACTION times, 12 hours and 24 hours. It states 12 hours for Functions 2.a, 
2.b, 5.h, 6.b, and 6.c. Additionally, if the candidate misapplies the concept 
that Condition A must expire prior to entering the Condition stated in the 
table, then this concept will again be confused as it often is for each specific 
function for each PCIS Group having different REQUIRED ACTION times. 

19

MAIN STEAM 
LINE CH B 

FLOW HIGH 
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 B CORRECT: (See attached) In accordance with the given alarm, MAIN 

STEAM LINE CH B FLOW HIGH (3-9-5B, Window 19), the setpoint is  
135% of rated Main Steam line flow. In accordance with 3-OI-1, Main Steam 
System, this also results in a PCIS Group 1 Isolation of MSIVs due to high 
Main Steam line flow. For second part, Tech Spec 3.3.6.1, Condition A has 
2 different REQUIRED ACTION times, 12 hours and 24 hours. It states 12 
hours for Functions 2.a, 2.b, 5.h, 6.b, and 6.c, Using Table 3.3.6.1-1, 
Primary Containment Isolation Instrumentation, the Main Steam High Flow 
Function is listed as 1.c so it’s REQUIRED ACTION time must be 24 hours.  
Condition C states to enter the Condition referenced in the table 
immediately. From the table, Function 1.c, Condition D is entered which 
requires MODE 3 entry within 12 hours. This results in 24 hours plus 12 
hours equals 36 hours. Therefore, 36 hours from 1000 on 5/01/22 will be 
5/02/22 at 2200. 

 C INCORRECT: First part is incorrect but plausible since 200% is the PCIS 
Group 5 Isolation setpoint for HPCI steam flow. Additionally, HPCI STEAM 
LINE FLOW EXCESSIVE (3-9-9F, Window 18) alarm setpoint is 200% of 
rated flow. Second part is incorrect but plausible (See A). 

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

SRO Level Justification:  Tests the candidate’s ability to identify PCIS isolation setpoints and the 
appropriate Tech Spec Required Actions if an instrument failed given indications and alarms. 
SRO only because of the link to 10CFR55.43 (2):  Facility operating limitations in the Technical 
Specifications and their Bases. Based on SLC System status and Technical Specification 
Operability, Shutdown Requirements and application of required actions will be evaluated to 
mitigate the consequences of the abnormal conditions.  With references provided, 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. 

Technical Reference(s): 3-OI-1, Rev. 48  (Attach if not previously provided) 

 3-ARP-9-3F, Rev. 37  

 3-ARP-9-5B. Rev. 33  

 U3 Tech Spec 3.3.6.1, Amend. 213  

  

Proposed references to be provided to applicants during examination: MAIN STEAM LINE CH B FLOW 
HIGH (3-9-5B, Window 19),  
Unit 3 Tech Spec 3.3.6.1 (No 
Bases) 

Learning Objective: OPL 171.017 Obj. 4 (As available) 

________________ 
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Question Source: Bank #    

 Modified Bank #  OPL171.017-02 
009 #605 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

 

10 CFR Part 55 Content: 55.41  

 55.43 X 
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Copy of Bank Question: 
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Excerpt from 3-ARP-9-5B: 
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Excerpt from 3-OI-1: 
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Excerpts from Tech Spec 3.3.6.1: 
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Excerpt from 3-ARP-9-3F: Supports Distractors C(1), D(1) 
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Examination Outline Cross-reference: Level RO  SRO  

Equipment Control 

G2.2.4 (10CFR 55.43.2 – SRO Only) 

(Multi-unit license) Ability to explain the variations in control room 
layouts, systems, instrumentation, or procedural actions taken 
between units at a facility. 

Tier # ------  3  

Group # ------  ------  

K/A # G2.2.4  

Importance Rating ------  3.6  

Proposed Question: # 95  

In accordance with 0-OI-65, Standby Gas Treatment System (SGT), it is PREFERRED to 

START SGT from the       (1)       Main Control Room(s). 

 
In accordance with Tech Spec Bases, following a Design Basis Accident, a MINIMUM of  

      (2)       SGT train(s) are required to maintain a (-) 0.25 inches water while providing the 

design flow of 12000 cfm.  

 
A. (1) Unit 3  
    (2) 1 
 
B. (1) Unit 3  
    (2) 2 
 
C. (1) Unit 1 AND Unit 2 
    (2) 1 
 
D. (1) Unit 1 AND Unit 2 
    (2) 2 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that all 3 SGT trains can 
be started from Unit 3, but also from Unit 1 and 2 Main Control Rooms. 
Second part is incorrect but plausible in that the crews do not have a 
procedure that operates 2 SGT trains normally. When venting the Drywell in 
accordance with 0-OI-65, 1 SGT train is used. One train can be started if 
Reactor Building or Refuel ventilation is out of service. During the operation 
of HPCI, only one train is required to be in service. All 3 SGT trains are 
placed in service for RPS transfers or during outage activities that would 
initiate SGT, but that is not an option.  

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

 C INCORRECT:  First part is correct (See D). Second part is incorrect but 
plausible (See A). 
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 D 
CORRECT: (See attached) In accordance with 0-OI-65, Standby Gas 
Treatment System (SGT), it is recommended that the trains be started from 
the Units 1 and 2 Main Control Rooms due to the availability of 
instrumentation and shutdown capability. All 3 SGT trains can be started 
from Unit 3 and from Unit 1 and 2 Main Control Rooms. ‘C’ SGT train can 
be started/stopped from Unit 2 and ‘A and B’ SGT trains can be 
started/stopped from Unit 1 side of the common Unit 1 and 2 Main Control 
Rooms. Since Unit 3 can ONLY start ‘A, B, C’ SGT trains, it is not preferred 
to operate SGT from Unit 3. For second part, in accordance with Tech Spec 
Bases for SR 3.6.4.1.3 and SR 3.6.4.1.4, verifies that two SGT trains will 
draw at least 0.25 inches of vacuum water gauge in no more than 120 
seconds at a stable flow rate of no more than 12000 cfm. Tech Spec Bases 
3.6.4.3 states SGT is designed to perform this function in an accident and 
that any two trains are required to be able to perform this design function.  

SRO Level Justification: Tests the candidate’s ability to utilize Unit differences in controls, indications, and 
procedures related to the Standby Gas Treatment System and the applicable Technical Specification 
Bases as it relates to design bases. SRO only because of link to 10CFR55.43 (5): Assessment of facility 
conditions and selection of appropriate procedures during normal, abnormal, and emergency situations. 
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.   

Technical Reference(s): U2 T.S. Bases 3.6.4.1, Amend. 123 (Attach if not previously provided) 

 U2 T.S. Bases 3.6.4.3, Amend. 29  

 0-OI-65, Rev. 55  

   

 

Proposed references to be provided to applicants during examination: 

 

NONE 

Learning Objective: OPL171.018 Obj. 11    (As available) 

__________________ 

 

Question Source: Bank #    

 Modified Bank #  OPL171.018-12 001 
#667 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam     

   

Question Cognitive Level: Memory or Fundamental Knowledge  

 Comprehension or Analysis X 

10 CFR Part 55 Content: 55.41  

 55.43 X 
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Copy of Bank Question: 
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Excerpts from 0-OI-65: 
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Illustrates the manual starting capability of SGT A(B)(C) trains and locations respectively: 
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Illustrates the shutdown capability of SGT A(B)(C) trains and locations respectively: 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Excerpt from Unit 2 Tech Spec Bases 3.6.4.1: (Applicable for all 3 Units since Standby Gas is for 
common use for all Units) 
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Excerpts from Unit 2 Tech Spec Bases 3.6.4.3: (Applicable for all 3 Units since Standby Gas is 
for common use for all Units): 

 
 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

Examination Outline Cross-reference: Level RO  SRO  

Equipment Control 

G2.2.19 (10CFR 55.43.5 – SRO Only)   

Knowledge of maintenance work order requirements. 

Tier # ------  3  

Group # ------  ------  

K/A # G2.2.19  

Importance Rating ------  3.4  

Proposed Question: # 96 
 

In accordance with NPG-SPP-07.3, Work Activity Risk Management Process, Operations  

        (1)        REQUIRED to review Attachment 4, BWR Operational Risk Review – RED SHEET 

for a normally scheduled performance of 0-SR-3.8.1.1(A) – Diesel Generator ‘A’ Monthly 

Operability Test. 

 
In accordance with NPG-SPP 6.1, Work Order Process, the        (2)        has the responsibility of 

assigning a task as a Priority 1 emergent work order.  

 
A. (1) is NOT 
       (2) Shift Manager 
 
B.   (1) is NOT 
       (2) Work Week Manager 
 
C. (1) is  
       (2) Shift Manager 
 
D. (1) is  

(2) Work Week Manager 

Proposed Answer: A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with NPG-SPP-07.3, Work 
Activity Risk Management Process, Section 3.6, periodic instructions 
performed more than once per refueling cycle requires the completion of the 
High Risk Management Plan (Form 41218) at least once per cycle to 
assess risk. The RED SHEET, ATTACHMENT 4, states that it is completed 
for activities that are not normally scheduled activities.  For second part, in 
accordance with NPG-SPP-06.1, Work Order Process, the Shift Manager 
has the responsibility of assigning the Priority to a Work Order.  

 B INCORRECT:  First part is correct (See A). Second part is incorrect but 
plausible in that the Work Week Manager (WWM) owns the process and 
ensuring the work is risk reviewed for the responsible WWM’s week.  
In accordance with NPG-SPP-07.3, Work Activity Risk Management 
Process, the WWM responsibilities include monitoring/managing all risk for 
his work week, ensures all emergent work has risk reviews, schedules 
critical evolutions are scheduled and completed, and tracking high risk for 
week.  
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 C INCORRECT: First part is incorrect but plausible in that in accordance with 
NPG-SPP-07.3, the RED SHEET is required for risk evaluation typically 
when work must be completed, but has not been through the normal risk 
screening process. It can be used at the discretion of Operations when an 
activity is performed as additional RISK identification methods, but not 
required. Since the test involves EDGs and the grid, the risk involved could 
be assumed to be at a point where the candidate thinks the RED SHEET is 
required. Second part is correct (See A).   

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

SRO Level Justification:  Tests the candidate’s knowledge of work order development and the risk review 
process. SRO only because of link to 10CFR55.43 (5): Assessment of facility conditions and selection of 
appropriate procedures during normal, abnormal, and emergency situations. This question is rated as 
memory due to strictly recalling facts related to work order development. 

Technical Reference(s): NPG-SPP-07.3, Rev.36 (Attach if not previously provided) 

 NPG-SPP-06.1, Rev. 11  

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.239 Obj. 3_    (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  

 55.43 X 

Comments:  
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Excerpts from NPG-SPP-07.3: 
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Supports Distractors C(1), D(1): 

 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 

 



Form 4.2-1 Written Examination Question Worksheet 
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Supports Distractors B(2), D(2): 
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Excerpt from NPG-SPP-06.1: 
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Examination Outline Cross-reference: Level RO  SRO  

Radiation Control 

G2.3.6 (10CFR 55.43.4 – SRO Only) 

Ability to approve liquid or gaseous release permits 

Tier # ----  3  

Group # ----  ----  

K/A # G2.3.6  

Importance Rating ----  3.8  

Proposed Question: # 97 
 

In accordance with 2-OI-27, Condenser Circulating Water (CCW) System, 2-FCV-77-61, 

RADWASTE DISCHARGE VALVE to Unit 2 CCW discharge tunnel cannot be opened without a 

minimum of 2 CCW pumps operating on       (1)      . 

 
In accordance with 0-SI-4.8.A.1-1, Liquid Release Permit, if 0-RM-90-130, RADWASTE 

EFFLUENT RADIATION MONITOR, is found NONFUNCTIONAL during a release, then the 

release       (2)      . 

 
A.  (1) Unit 2 
 (2) is no longer valid and a new release permit is required 
 
B.  (1) Unit 2 
  (2) may continue if an independent verification of the valve lineup and release calculation is 

 immediately performed 
 
C.  (1) Any Unit 
  (2) is no longer valid and a new release permit is required 
 
D.  (1) Any Unit 
  (2) may continue if an independent verification of the valve lineup and release calculation is 

 immediately performed 

Proposed Answer:  A  

Explanation 
(Optional): 

A CORRECT: (See attached) In accordance with 2-OI-27, Condenser 
Circulating Water (CCW) System, 2-FCV-77-61, RADWASTE DISCHARGE 
VALVE    automatically closes or is prevented from opening if less than two 
Unit 2 CCW Pumps (any 2) are running or Gate 1A is less than full open. 
This is specific to a Unit 2 release in this case, which requires the previous 
mentioned two interlocks be met. This helps to ensure adequate mixing for 
proper dilution and with Gate 1A not full open, ensures flow exiting the plant 
is directed in the correct direction. For second part, in accordance with  
0-SI-4.8.A.1-1, Liquid Release Permit, if 0-RM-90-130, RADWASTE 
EFFLUENT RADIATION MONITOR, is NONFUNCTIONAL per ODCM 
criteria, during a release, the release is no longer valid and a new procedure 
is required. Additionally, functional status from a least one Unit SRO must 
be authorized for the release pathway as a prerequisite action.  
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 B INCORRECT: First part is correct (See A). Second part is incorrect, but 
plausible in that if 0-RM-90-130 is NONFUNCTIONAL per ODCM criteria, 
releases can continue with isolation logic bypassed provided that two 
qualified Chemistry personnel independently check release rate calculations 
and two qualified Operations personnel perform independent verification of 
valve line-ups.  

 C INCORRECT: First part is incorrect but plausible in that 2 CCW pumps are 
required. Candidates often confuse this concept. All 3 Units CCW system 
take suction from a common source. Much of the possible discharge paths 
are common as well. Since the purpose of requiring 2 pumps in service is 
for dilution purposes, it is reasonable to conclude that any 2 pumps would 
allow the release.  Second part is correct (See A).  

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

SRO Level Justification:  This is a generic example testing the candidate’s knowledge of a SRO’s ability 
and responsibility in approving radiological releases. SRO only because of link to 10CFR55.43 (4): 
Radiation hazards that may arise during normal and abnormal situations, including maintenance activities 
and various contamination conditions. This question is rated as memory due to strictly recalling facts 
related to approval requirements for liquid releases. 

 

Technical Reference(s): 0-SI-4.8.A.1-1, Rev. 102 (Attach if not previously provided) 

 2-OI-27 Rev. 99  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

 OPL171.050, Obj. 9_ (As available)  

_________________ 

 

Question Source: Bank #    

 
Modified Bank # 

 OPL171.084-06 003 
#2307 

(Note changes or attach parent) 

 New    

Question History: Last NRC Exam    

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:   
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Copy of bank question: 
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Excerpt from 2-OI-27: 
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Excerpts from 0-SI-4.8.A.1-1: 
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Supports Distractors B(2), D(2): 
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Form 4.2-1 Written Examination Question Worksheet 

 

 

 

Examination Outline Cross-reference: Level RO  SRO  

Radiation Control 

G2.3.14 (10CFR 55.43.4 – SRO Only)  

Knowledge of radiation or contamination hazards that may arise 
during normal, abnormal, or emergency conditions or activities, such 
as analysis and interpretation of radiation and activity readings as 
they pertain to administrative, normal, abnormal, and emergency 
procedures, or analysis and interpretation of coolant activity, 
including comparison to emergency plan or regulatory limits.  

 

Tier # ------  3  

Group # ------  ------  

K/A # G2.3.14  

Importance Rating 

------ 

 

3.8 

 

Proposed Question: # 98  

The MINIMUM required Emergency Classification for entering 0-EOI-4, Radioactivity Release 

Control, is a/an       (1)      . 

 
During implementation of 0-EOI-4 and in accordance with the EOI Program Manual Bases, 

operation of Turbine Building Ventilation preserves       (2)        . 

 
A. (1) NOUE  
 (2) equipment operability 
 
B. (1) NOUE  
 (2) building accessibility 
 
C. (1) ALERT  
 (2) equipment operability 
 
D. (1) ALERT  
 (2) building accessibility 

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that there are multiple 
radiological levels from indications that are also a NOUE. The same 
instruments have thresholds for declaring an ALERT as well. Both refer to 
liquid release levels, and the WRGERMS radiation monitor. Due to the 
overlap of monitored parameters, it is plausible think an NOUE especially 
without a provided reference. Second part is incorrect but plausible in that in 
accordance with EOI-3, Secondary Containment Control, equipment 
operability is a concern in the Reactor Building. 

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

 C INCORRECT:  First part is correct (See D).  Second part is incorrect but 
plausible (See A). 
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 D CORRECT: (See attached) In accordance with 0-EOI-4, Radioactive 
Release Control, the entry condition is gaseous offsite radioactivity release 
rate above that requiring an ALERT IC RA1.  For second part, in 
accordance with EOIPM Section 0-V-K, Radioactivity Release Control 
Bases, operation of the Turbine Building Ventilation System preserves 
Turbine Building accessibility.   

SRO Level Justification:  Tests the candidate’s knowledge concerning control of radiation releases related 
to the restoration of Turbine Building ventilation during the execution of EOI-4, Radioactivity Releases 
using Bases knowledge for procedural requirements associated with decision making duties unique to the 
SRO position.  SRO only because of link to 10CFR55.43 (4): Radiation hazards that may arise during 
normal and abnormal situations, including maintenance activities and various contamination conditions. 
This question is rated as Memory due the strict recall of specific select procedural requirements related to 
specific EOI Program Manual Bases.  

Technical Reference(s): EOIPM 0-V(K), Rev. 0 (Attach if not previously provided) 

 EOIPM 0-V(J), Rev. 1  

 0-EOI-4, Rev 9  

  

Proposed references to be provided to applicants during examination: NONE 

 

Learning Objective: 

 

OPL171.204, Obj. 12    (As available) 

_________________ 

 

Question Source: 

 

Bank # 

  

 

 

 Modified Bank #  BFN 21-04 #98 (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

  

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  
 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  
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Copy of Bank Question: 
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Excerpt from 0-EOI-4: Listing the entry condition 
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Excerpts from EOIPM 0-V(K): 

 

 



Form 4.2-1 Written Examination Question Worksheet 
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Excerpt from EOIPM Section 0-V(J): Supports Distractors A(2), C(2) 
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Examination Outline Cross-reference: Level RO  SRO  

Emergency Procedures / Plan 
G2.4.28 (10CFR 55.43.5 – SRO Only) 

Knowledge of the procedures relating to a security event (ensure 
that the test item contains no safeguards information). 

Tier # ------  3  

Group # ------  ------  

K/A # G2.4.28  

Importance Rating ------  4.1  

Proposed Question: # 99   

Site Security personnel are currently engaged with a hostile force in the Turbine Building 

breezeway and a TVA spokesman has made an official announcement to the public and news 

agencies regarding the ongoing event. 

  
Given the condition above and in accordance with security procedures, site personnel will be 

notified to       (1)      . 

 
In accordance with NPG-SPP-03.5, Regulatory Reporting Requirements, the FIRST report is 

required to be made to the NRC within       (2)      . 

 
[REFERENCE PROVIDED] 
 
A. (1) evacuate 
 (2) 1 hour 
 
B. (1) evacuate 
 (2) 4 hours 
 
C. (1) shelter in place 
 (2) 1 hour 
 
D. (1) shelter in place 
 (2) 4 hours 

Proposed Answer: C  

Explanation 
(Optional): 

A INCORRECT: First part is incorrect but plausible in that in accordance with 
EPIP-4, SITE AREA EMERGENCY, evacuation can be conducted in other 
situations just not when hostile action is in progress in the protected area.  
Second part is correct (See C).  

 B INCORRECT: First part is incorrect but plausible (See A). Second part is 
incorrect but plausible in that NPG-SPP-03.5 Attachment 1, Section 3.1.C.4 
states that any event or situation, related to the health and safety of the 
public or onsite personnel, or protection of the environment, for which a 
news release is planned or notification to other government agencies has 
been or will be made. Although correct, a 4 hour report is not the first report 
required to be made to the NRC. 



Form 4.2-1 Written Examination Question Worksheet 

 

 

 C CORRECT: (See attached) (In accordance with EPIP-1, Emergency 
Classification Procedure, see BFN Exam team for safeguards information 
justification to specific BFN security procedures). In accordance with  
EPIP-4, SITE AREA EMERGENCY, Attachment 2 - with a Security Event 
Imminent Threat, personnel within the Protected Area (implied by Turbine 
Building breezeway location) will shelter in place or remain sheltered.  
For second part, in accordance with NPG-SPP-03.5, Regulatory Reporting 
Requirements, Attachment 1, Section 3.1.B.2, states the criteria requiring an 
NRC 1-hour notification is if the Declaration of any of the Emergency 
classes specified in the licensee’s approved Emergency Plan has been met. 
Given that site security personnel are currently engaged with a hostile force 
in the Turbine Building breezeway, then in accordance with EPIP-1, 
Attachment 1, HOT INITIATING CONDTIONS-MODES 1-2-3, a Site Area 
Emergency – HS1 exist in the Protected Area.  

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

SRO Level Justification:  Test candidate’s knowledge regarding security event response and the related 
NRC Reporting Requirements. SRO only because of link to 10 CFR 55.43 (5): Assessment of facility 
conditions and selection of appropriate procedures during normal, abnormal, and emergency situations. 
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.   

Technical Reference(s): NPG-SPP 3.5, Rev. 17 (Attach if not previously provided) 

 EPIP-1, Rev. 61  

 EPIP-4, Rev. 43  

Proposed references to be provided to applicants during examination: NPG-SPP-3.5 Attachment 1 
(Pages 1 through 18) 
EPIP-1, Attachment 1, HOT 
INITIATING CONDTIONS-
MODES 1-2-3 

Learning Objective: OPL171.092, Obj. 2   (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: 55.41  

 55.43 X 
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Excerpt from EPIP-1, Attachment 1, HOT INITIATING CONDTIONS-MODES 1-2-3: 
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Excerpt from EPIP-1:  
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Excerpt from EPIP-4: 
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Supports Distractors A(1)/B1): 
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Excerpts from NPG-SPP-03.5: 
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Supports Distractors B(2)/D(2): 
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Examination Outline Cross-reference: Level RO  SRO  

Emergency Procedures / Plan 

G2.4.38 (10CFR 55.43.5 – SRO Only) 

Ability to take actions required by the facility emergency plan 
implementing procedures, including supporting or acting as 
emergency coordinator 

Tier # ------  3  

Group # ------  ------  

K/A # G2.4.38  

Importance Rating ------  4.4  

Proposed Question: # 100   

The Shift Manager / Site Emergency Director (SM/SED) has declared a General Emergency. 
  
The Central Emergency Control Center (CECC) is NOT staffed.  
 
Besides classification, which ONE of the following duties can NOT be delegated to another 

emergency team member by the SM/SED in accordance with Emergency Plan procedures? 

 
A. Notifications to the State.      
 
B. Notifications to Site Personnel. 
 
C. Conducting Site Accountability Actions.    
 
D. Determining Protective Action Recommendations.   

Proposed Answer: D  

Explanation 
(Optional): 

A INCORRECT: Incorrect but plausible in that while the SM/SED cannot 
delegate the actual decision of the  Protective Action Recommendations 
(PARs) on Appendix A of EPIP-5, in accordance with OPDP-1, Conduct of 
Operations, SM/SED can delegate a designee some other duties and/or 
actions, including having an SRO fax the Notification to the State.  
(See attached) 

 B INCORRECT: Incorrect but plausible in that the SM will be the SED during 
the event until the Technical Support Center (TSC) is staffed. The SM 
designee will be performing EPIP-5, Appendix D, Notification of Site 
Personnel and returns the completed form to the SED. (See attached) 

 C INCORRECT: Incorrect but plausible in that in accordance with EPIP-8, 
Personnel Accountability and Evacuation, the SM/SED shall make the 
decision to activate Assembly and Accountability process and cannot 
delegate that decision.  However, the actions carried out as a result of this 
decision can be delegated. (See attached)  

 D CORRECT: (See attached) In accordance with OPDP-1, Conduct of 
Operations, the Shift Manager (SM) functions as the Site Emergency 
Director (SED) until relieved, and cannot delegate classification of an 
emergency or Protective Action Recommendations. All other duties may be 
delegated to another qualified SRO as allowed by site specific procedures. 
In accordance with EPIP-5, General Emergency, the SM/SED cannot 
delegate Protective Action Recommendations.  
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SRO Level Justification:  Test the candidate’s ability to take actions as the Shift Manager (whom is a 
licensed SRO) in the implementation of the Emergency Plan along with the delegated duties that can be 
performed by a licensed SRO.  SRO only because of link to 10 CFR 55.43 (5): Assessment of facility 
conditions and selection of appropriate procedures during normal, abnormal, and emergency situations. 
This is a Memory or fundamental knowledge question since it requires recall of specific facts as it relates 
to an emergency condition.  

Technical Reference(s): OPDP-1, Rev. 52 (Attach if not previously provided) 

 EPIP-1, Rev. 61  

 EPIP-5, Rev. 58  

 EPIP-8, Rev. 34  

   

  

Proposed references to be provided to applicants during examination: NONE 

Learning Objective: OPL171.075, Obj. 4   (As available) 

________________ 

Question Source: Bank #  BFN 21-04 #99  

 Modified Bank #   (Note changes or attach parent) 

 New    

Question History: Last NRC Exam  2021  

 

Question Cognitive Level: Memory or Fundamental Knowledge X 

 Comprehension or Analysis  

 

10 CFR Part 55 Content: 55.41  

 55.43 X 

Comments:  
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Copy of Bank Question: 
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Excerpts from OPDP-1: 
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Excerpt from EPIP-1: 
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Excerpts from EPIP-5: 
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Supports Distractor (A): 
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Supports Distractor (B): 
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Excerpts from OPDP-8: Supports Distractor (C) 
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Unit 2 
Page 1 of 3 

 

Facility:  BFN                       Scenario Number:    NRC-1                

Scenario Source: NEW Op-Test Number:      22-04 

Examiners: __________________________                       
__________________________ 
__________________________ 

Operators: NUSO: ________________________                      

                  OATC: ________________________ 

                  BOP: _________________________ 

Initial Conditions: 100 % Reactor Power.  2A RHR Pump is tagged for a scheduled outage. 2B EHC 
Pump is tagged for breaker maintenance. 
 
Turnover:  Reduce Reactor Power in accordance with the Reactivity Control Plan (RCP) and start  
2C Condensate Booster Pump. 
 
Critical Tasks: 

1. To prevent an uncontrolled RPV depressurization when Reactor Water Level cannot be 
restored and maintained above (-) 122 inches, inhibit ADS. 

2. With an injection system(s) operating and the Reactor shutdown and at pressure, after 
Reactor Water Level lowers to (-)162 inches, direct Emergency Depressurization before 
Reactor Water Level lowers to (-)180 inches. 

Event 
Number 

Malfunction 
Number 

Event 
Type* 

Event Description 

1. N/A 
R-OATC 

R-NUSO 

Reduce Reactor Power for Condensate Booster Pump 
Start 

2. N/A 
N-BOP 

N-NUSO 
Start 2C Condensate Booster Pump 

3.  HP01 

C-BOP 

MC-BOP 

TS-NUSO 

Inadvertent High Pressure Coolant Injection (HPCI) 
Initiation 

4. FCV-64-61 TS-NUSO 
Loss of Power to 2-FCV-74-61, RHR SYSTEM I 
DRYWELL SPRAY INBOARD VALVE 

5. ED05 

C-OATC 

MC-OATC 

C-NUSO 

Loss of Unit Preferred 

6. 
FW18 

TH21 
M-ALL 

Earthquake / Feedwater Leak / LOCA / Emergency 
Depressurization 

7. RP07 

C-OATC 

MC-OATC 

C-NUSO 

Electrical Anticipated Transient Without Scram (ATWS) 

8. RC04 

C-BOP 

MC-BOP 

C-NUSO 

Reactor Core Isolation Cooling (RCIC) Controller Fails 
to Operate in Automatic 

*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor, (TS)Tech Spec, (MC) Manual Control 
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Events 
 

1. In preparation for starting 2C Condensate Booster Pump, the crew will reduce 
Reactor Power to <95% as required by 2-OI-2, Condensate System. 
 

2. The crew will return 2C Condensate Booster Pump to service in accordance 
with 2-OI-2, Condensate System. 
 

3. HPCI will inadvertently initiate, requiring the crew to trip and lock out the HPCI 
Turbine.  The Auxiliary Oil Pump will fail once the HPCI turbine is locked out.  
The Nuclear Unit Senior Operator (NUSO) will address Technical 
Specifications. 
 

4. Work Control will contact the NUSO to continue the Residual Heat Removal 
(RHR) outage and report that 2-FCV-74-61, RHR SYSTEM I DRYWELL 
SPRAY INBOARD VALVE, will be tagged out of service.  The NUSO will 
address Technical Specifications. 

 
5. The Unit Preferred (UPS) Motor Generator (MG) will trip, requiring the crew to 

respond in accordance with 2-AOI-57-4, Loss of Unit Preferred. 
 
6. The crew will receive notification that an earthquake has occurred in the 

Northern Alabama area, which will result in a feedwater leak in the Turbine 
Building.  The crew will respond in accordance with 0-AOI-100-5, Earthquake 
and Alarm Response Procedures; the crew will insert a manual Reactor 
SCRAM. The earthquake will also cause a Loss of Coolant (LOCA) in the 
Drywell, which will gradually worsen.  The crew will respond in accordance with 
the Emergency Operating Instructions (EOIs), and eventually Emergency 
Depressurize the Reactor due to the inability to maintain Reactor Water Level. 
 

7. When the Operator at the Controls (OATC) inserts the Reactor SCRAM an Electrical 
Anticipated Transient Without SCRAM (ATWS) will occur, requiring the OATC to take 
action to insert the Control Rods. 
 

8. When Reactor Core Isolation Cooling (RCIC) is started for Reactor Water Level 
control, the RCIC flow controller will fail to operate in automatic, requiring the crew to 
take manual control of RCIC to provide Reactor injection. 
 

The Scenario ends when the crew has inserted all Control Rods, Emergency 
Depressurized the Reactor, and has control of Reactor Water Level above the Top of 
Active Fuel (TAF (-) 162 inches) using any available low-pressure injection system. 
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Critical Tasks    2 
 
1. To prevent an uncontrolled RPV depressurization when Reactor Water Level 

cannot be restored and maintained above (-) 122 inches, inhibit ADS. 
 

a. Safety Significance 
Maintain Adequate Core Cooling 
Prevent degradation of fission product barrier 

 
b. Cues 

Procedural Compliance 
Reactor Water Level 

 
c. Measured by: 

Observation – ADS logic is inhibited prior to an automatic initiation 
 

d. Feedback: 
RPV Pressure trend 
RPV Level trend 
ADS LOGIC BUS A/B INHIBITED annunciator (Panel 2-9-3C, Windows 18/31) 
 

e. Critical Task Failure Criteria: 
An automatic initiation of ADS occurs 

 
2. With an injection system(s) operating and the Reactor shutdown and at pressure, 

after Reactor Water Level lowers to (-) 162 inches, direct Emergency 
Depressurization before Reactor Water Level lowers to (-) 180 inches. 

 
a. Safety Significance 

Maintain Adequate Core Cooling 
Prevent degradation of fission product barrier 

 
b. Cues 

Procedural Compliance 
Water Level trend 
 

c. Measured by: 

Observation – when it is determined that Reactor Water Level cannot be restored 
and maintained above (-) 180 inches, the crew proceeds without delay in a 
controlled manner to open 6 MSRVs. 
 

d. Feedback 

RPV Pressure trend 
MSRV status indications 
 

e. Critical Task Failure Criteria: 

Emergency Depressurization is not directed when Reactor Water Level cannot be 
restored and maintained above (-) 180 inches.  
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   1                    Page 1 of 4 
 
Event Description:   Reduce Reactor Power for Condensate Booster Pump Start 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
PRIOR to placing the simulator in RUN, start CPERF to record critical 
parameters. 

 NRC 

If the crew does not start Event 1, Reduce Reactor Power for 
Condensate Booster Pump Start after assuming the shift, request that 
the Driver contact the Nuclear Unit Senior Operator (NUSO) as the Shift 
Manager and direct the crew to reduce Reactor Power. 
 
NOTE:  The crew may elect to hold a re-focus reactivity brief for Reactor 
Power reduction. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to reduce Reactor Power in preparation for 
Condensate Booster Pump start. 

If contacted by the crew as the Reactor Building Assistant Unit Operator 
(AUO) acknowledge any direction given. 

 NUSO 

In accordance with 2-OI-2, Condensate System, Precautions and Limitations 
3.1.B, directs the Operator at the Controls (OATC) to reduce Reactor Power to 
less than 95% in accordance with 2-OI-68, Reactor Recirculation System, 
Reactivity Control Plan U2-NRC1-RCP-2204, and 2-GOI-100-12, Power 
Maneuvering. 

 CREW 

2-OI-2, Condensate System 

3.0 Precautions and Limitations 

3.1 General Precautions 
 
B.  Reactor Power should be verified less than or equal to 95% prior to 
starting or stopping a Condensate Booster Pump or Reactor Feedwater 
Pump. Pumps must be removed from high pressure to low.  

If testing in accordance with 0-TI-704, (Condensate Pump, Condensate 
Booster Pump and Feedwater Pump Testing), then adjust Reactor Power as 
required to support 0-TI-704 prior to stopping a Condensate Booster Pump. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   1                    Page 2 of 4 
 
Event Description:  Reduce Reactor Power for Condensate Booster Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-GOI-100-12, Power Maneuvering 

Section 7.0, Performance 
 
[7] REDUCE Reactor Power by combination of Control Rod insertions and 
Core Flow changes, as recommended by Reactor Engineer.  REFER TO  
2-OI-68, Reactor Recirculation System. 

 NRC 

2-OI-68, Reactor Recirculation System 

3.0 Precautions and Limitations 

Section 3.5.3, Dual Pump Operation 
 
E. When raising (lowering) Reactor Power per the Reactivity Plan, the 
following guideline should be used to establish the 60 rpm mismatch 
between the Recirc Pumps.  

1. When the first Recirc Pump reaches 1200 rpm (1300 rpm) or both 
Recirc Pumps are at 1200 rpm (1300 rpm) then individual controls 
will be used.  

2. While following the Reactivity Plan establish the 60-rpm mismatch 
using the individual controls for the leading Recirc Pump.  

3. While maintaining the 60 rpm mismatch and using the Reactivity 
Plan, raise (lower) the Recirc Pump speeds using either the Master 
Controllers or Individual Controllers.  

4. Once a Recirc Pump reaches 1300 rpm (1200 rpm) the 60 rpm 
mismatch is no longer required. While following the Reactivity Plan 
raise (lower) the lagging Recirc Pump using the individual controller 
match Recirc Pump speeds.  

5. Once the Recirc Pumps are matched, then the speeds may be 
adjusted as required using the Master Controller or Individual 
Controllers while maintaining the requirements of Attachment 1. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   1                    Page 3 of 4 
 
Event Description:  Reduce Reactor Power for Condensate Booster Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   1                    Page 4 of 4 
 
Event Description:  Reduce Reactor Power for Condensate Booster Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-OI-68, Reactor Recirculation System 

Section 6.2, Adjusting Recirc Flow 
 
[1] IF desired to control Recirc Pumps 2A and/or 2B speed with Recirc 
Individual Control, THEN PERFORM the following:  

• LOWER Recirc Pump 2A using RAISE SLOW (MEDIUM),  
2-HS-96-15A(15B). (Otherwise N/A) 

AND/OR 

• LOWER Recirc Pump 2B using SLOW(MEDIUM)(FAST),  
2-HS-96-18A(18B)(18C). (Otherwise N/A) 

[2] WHEN desired to control Recirc Pumps 2A and/or 2B speed with the 
RECIRC MASTER CONTROL, THEN ADJUST Recirc Pump Speed 2A & 2B 
using the following pushbuttons as required.  

• 2-HS-96-33, LOWER SLOW  

• 2-HS-96-34, LOWER MEDIUM  

• 2-HS-96-35, LOWER FAST 

 NRC 
End of Event 1.  Continue to Event 2, Start 2C Condensate Booster 
Pump. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   2                    Page 1 of 4 
 
Event Description:  Start 2C Condensate Booster Pump 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner. 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
If the crew does not proceed to Event 2, Start 2C Condensate Booster 
Pump, request that the Driver insert Event 2. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to start 2C Condensate Booster Pump. 

If contacted by the crew as the Turbine Building AUO acknowledge any 
direction given. 

 NRC 
The Crew may elect to conduct a re-focus brief for starting 2C 
Condensate Booster Pump. 

 NUSO 
Directs the Balance of Plant Operator (BOP) to start 2C Condensate Booster 
Pump in accordance with 2-OI-2, Condensate System. 

 BOP 

2-OI-2, Condensate System 

3.0 Precautions and Limitations 

3.1 General Precautions 
 
B.  Reactor Power should be verified less than or equal to 95% prior to 
starting or stopping a Condensate Booster Pump or Reactor Feedwater 
Pump. Pumps must be removed from high pressure to low.  

If testing in accordance with 0-TI-704, (Condensate Pump, Condensate 
Booster Pump and Feedwater Pump Testing), then adjust Reactor Power as 
required to support 0-TI-704 prior to stopping a Condensate Booster Pump. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   2                    Page 2 of 4 
 
Event Description:  Start 2C Condensate Booster Pump 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-OI-2, Condensate System 

Section 5.3, Startup of Condensate/Condensate Booster Pumps 
 
[2] START a Condensate Booster Pump as follows: 

[2.1] CHECK the following initial conditions are satisfied:  

• Condensate System in operation in accordance with this 
instruction.  

• Three Demineralizers in service with their E Valves full open, to 
accommodate system flow and to prevent the Demineralizer 
Bypass Valve from opening.  

• ENSURE limiting conditions for Condensate Booster Pump 
operation in 0-OI-57A, Switchyard and 4160V AC Electrical 
System are met. 

 Driver 
If contacted as the Turbine Building AUO concerning the status of the 
Condensate Demineralizer System, report that all Demineralizers are in 
service. 

 BOP 

 

NOTE 

Unless otherwise directed, all control switch manipulations will be performed 
from Control Room Panel 2-9-6. 

 
[2.2] REVIEW the Precautions and Limitations in Section 3.0.  

[2.3] ENSURE Reactor Power is ≤ 95%. If testing in accordance with  
0-TI-704, (Condensate Pump, Condensate Booster Pump and Feedwater 
Pump Testing), then adjust Reactor Power as required to support 0-TI-704 
prior to stopping a Condensate Booster Pump. (Ref P&L 3.1B)  

[2.4] DISPATCH personnel to the Condensate Booster Pump to be 
started.  

• CONDENSATE BOOSTER PUMP 2C 

 Driver 
If contacted as the Turbine Building AUO, acknowledge any direction 
given. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   2                    Page 3 of 4 
 
Event Description:  Start 2C Condensate Booster Pump 
 

Time Position Applicant’s Actions or Behavior 

 BOP [2.4.1] ENSURE oil tank level is greater than 3/4. 

 Driver If oil tank level is requested, report that the oil tank is more than 3/4 full.  

 BOP 

[2.4.2] At Junction Box 2069 TB El 557', START CONDENSATE 
BOOSTER PUMP AUX OIL PUMP using the following, at TB El 557' 
South CBP area.  

• 2-HS-002-0143, CONDENSATE BOOSTER PUMP 2C AUX 
OIL PUMP 

 Driver 
If contacted as the Turbine Building AUO to start 2C Condensate 
Booster Pump, insert event 2 and report that 2C Condensate Booster 
Pump Aux Oil Pump is running. 

 BOP 

 

NOTE 

The pump vendor recommends venting Condensate Booster Pump casings 
anytime that the pumps are started 

 
Directs the Turbine Building AUO to vent 2C Booster Pump casing in 
accordance with step [2.5]. 

 Driver 
When directed to vent 2C Condensate Booster Pump casing in 
accordance with Step [2.5], report that venting is complete. 

 BOP 

[2.6] START CONDENSATE BOOSTER PUMP, using one of the 
following.  

• 2-HS-2-68A, CONDENSATE BOOSTER PUMP 2C  

[2.7] ADJUST, as required, 2-FIC-2-29, CNDS FLOW CONTROL SHORT 
CYCLE, to maintain operating Condensate Booster Pump Amperage 
greater than 200 amps. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   2                    Page 4 of 4 
 
Event Description:  Start 2C Condensate Booster Pump 
 

Time Position Applicant’s Actions or Behavior 

 BOP 
[2.8] WHEN Condensate Flow and Pressure stabilizes, THEN RETURN 
the E valves for in-service Demineralizer Vessels to normal configuration 
for plant conditions. 

 Driver 
When directed to place the Demineralizer E Valves in a normal 
configuration, report that all E Valves are in a normal configuration for 
plant conditions. 

 BOP 

[2.9] N/A  

[2.10] ENSURE Condensate Booster Pump Aux Oil Pumps shut down on 
the 2C Condensate Booster Pump. 

[2.11] IF a Condensate Pump or Condensate Booster Pump was started 
without a CONDENSATE PUMP COOLER FAN or CONDENSATE 
BOOSTER PUMP COOLER FAN, THEN ENSURE a cooler fan is started 
prior to exceeding 220⁰F motor winding temperature. 

 Driver 
If directed to verify that the 2C Condensate Booster Pump Aux Oil Pump 
has shut down, inform the operator that it has been shut down.  If asked 
the status of the Cooler Fan, report that the Cooler Fan is running. 

 BOP 

 

NOTE 

The Hydrogen Water Chemistry System shall be only lined up to inject 
hydrogen to operating Condensate Booster Pump(s). 

 
[3] IF desired, ALIGN Hydrogen Water Chemistry System to the Condensate 
System.  REFER TO 2-OI-4, Hydrogen Water Chemistry System.   
(Otherwise N/A). 

 Driver 
Acknowledge the direction to place Hydrogen Water Chemistry in 
service. 

 NRC 
End of Event 2.  Request that the driver insert Event 3, Inadvertent High 
Pressure Coolant Injection (HPCI) Initiation 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   3                    Page 1 of 4 
 
Event Description:  Inadvertent High Pressure Coolant Injection (HPCI) Initiation 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; HPCI will start and inject to the Reactor 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When Requested by the Chief Examiner, insert Event 3 to cause an 
inadvertent initiation of HPCI. 

 BOP 

Recognizes and reports that HPCI has initiated; acknowledges and reports the 
following alarm on Panel 2-9-3F: 

• HPCI TURB EXH DRAIN POT LEVEL HIGH, Window 33 
 
Verifies that no Emergency Core Cooling System (ECCS) initiation signal 
exists and informs the NUSO. 

 NUSO 

Verifies that there no ECCS initiation signals and directs the BOP to trip and 
lock out HPCI in accordance with ODM 4.20, Strategies for Successful 
Transient Mitigation, Section 4.4.2, Operator Expectations for Reactor Water 
Level Control During Transients. 

 NRC 
NOTE:  The HPCI Aux Oil Pump will lose power when placed in “Pull to 
Lock”. 

 BOP Trips and locks out HPCI. 

 OATC 
Monitors Reactor Water Level, Reactor Power, and Reactor Pressure.  
Reports that Reactor Water Level Control has switched to Single Element 
Control (if applicable). 

 Driver 

When contacted by the crew as the Outside/Work Control NUSO, 
acknowledge any direction given.   

If contacted as an AUO to go to 2A 250V DC RMOV Board to open the 
breaker for the HPCI Minimum Flow Valve, acknowledge the direction. 

If contacted as the Reactor Engineer, acknowledge any direction given. 

 NRC 

If Reactor Water Level Control transfers to Single Element Control, the 
crew may elect to transfer Reactor Water Level Control back to Three 
Element Control. 

If the crew does not decide to place Reactor Water Level Control in 
Three Element Control, end of Event 3; request that the driver insert 
Event 4 after the Tech Spec call is complete. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   3                    Page 2 of 4 
 
Event Description:  Inadvertent High Pressure Coolant Injection (HPCI) Initiation 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

If necessary, directs the OATC to transfer Reactor Water Level Control to 
Three Element Control in accordance with 2-OI-3, Reactor Feedwater System, 
Section 8.31, Transferring RFWCS Between Single Element and Three 
Element Control. 

 OATC 

2-OI-3, Reactor Feedwater System 

Section 8.31, Transferring RFWCS Between Single Element and Three 
Element Control 
 

NOTES 

1) This section is performed at Panel 2-9-5. 

2) The RFW Control System will not allow THREE ELEMENT operation 
until ALL of the following permissives are met: 

• Total Steam Flow greater than 16% 

• Reactor Water Level Control (PDS), 2-LIC-46-5, in AUTO and at 
least one RFPT Speed Control (PDS) in AUTO 

• A Valid Total Steam Flow signal exists (Four good steam line flows, 
or at least two good steam line flow signals and a valid Turbine 
First Stage pressure signal) 

• A Valid Total Feedwater Line Flow signal exists (Two good 
Feedwater line flow signals, or one good Feedwater line flow and 
three valid individual RFP flow signals) 

• At least one valid Narrow Range Level signal 

 
[1] IF desired to transfer level control from Single Element to Three Element, 
THEN (Otherwise N/A): 

[1.1] ENSURE conditions in Note 2 are met for placing level control in 
Three Element. 

[1.2] CHECK stable Steam Flow and Feedwater Flow. 

[1.3] DEPRESS 2-HS-46-6/3, THREE ELEMENT pushbutton, and 
CHECK green backlight for pushbutton illuminates. 

[1.4] CHECK green backlight for 2-HS-46-6/1, SINGLE ELEMENT 
pushbutton, is extinguished. 

[1.5] CHECK Reactor Water Level stable. 

[2] N/A 

  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 11 of 40 

 
Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   3                    Page 3 of 4 
 
Event Description:  Inadvertent High Pressure Coolant Injection (HPCI) Initiation 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Technical Specification 3.5.1 – ECCS Operating 
 
LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of six safety/relief valves shall be 
OPERABLE. 
 
Applicability: MODE 1, 

MODES 2 and 3, except High Pressure Coolant Injection (HPCI) 
and ADS valves are not required to be OPERABLE with Reactor 
Steam Dome Pressure  
≥150 PSIG. 
 

NOTE: LCO 3.0.4.b is not applicable to HPCI. 
 
Condition: 

C. HPCI System inoperable. 

D.  HPCI System inoperable 

AND 

Condition A entered. 

 NUSO 

REQUIRED ACTION: 

C.1 Verify by administrative 
means RCIC System is 
OPERABLE. 

AND 

C.2 Restore HPCI System to 
OPERABLE status. 

COMPLETION TIME: 

C.1 – Immediately 
 
 
 

C.2 – 14 days 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   3                    Page 4 of 4 
 
Event Description:  Inadvertent High Pressure Coolant Injection (HPCI) Initiation 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

REQUIRED ACTION: 

C.1 Verify by administrative 
means RCIC System is 
OPERABLE. 

AND 

C.2 Restore HPCI System to 
OPERABLE status. 

COMPLETION TIME: 

C.1 – Immediately 
 
 
 

C.2 – 14 days 

 NUSO 

REQUIRED ACTION: 

D.1 Restore HPCI System to 
OPERABLE status. 

AND 

D.2 Restore low pressure ECCS 
injection/spray subsystem to 
OPERABLE status 

COMPLETION TIME: 

D.1 – 72 hours 
 
 

D.2 – 72 hours 

 Driver 

If contacted as the Work Control/Outside NUSO to prepare Protected 
Equipment tags for RCIC, acknowledge the direction. 

If contacted as the Work Control/Outside NUSO to investigate the failure 
of HPCI to isolate acknowledge the direction. 

 NRC 
End of Event 3.  Request that the driver insert Event 4, Loss of Power to 
2-FCV-74-61, RHR SYSTEM I DRYWELL SPRAY INBOARD VALVE 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   4                    Page 1 of 1 
 
Event Description:  Loss of Power to 2-FCV-74-61, RHR SYSTEM I DRYWELL SPRAY 

INBOARD VALVE 
 
Symptoms/Cues:  Event is cued by the simulator booth when requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When requested by the Chief Examiner, contact the NUSO the Work 
Control and state that 2-FCV-74-61, RHR SYSTEM I DRYWELL SPRAY 
INBOARD VALVE will be tagged out of service for RHR Loop I outage. 

After the NUSO acknowledges the report, after 30 seconds insert Event 3 
to remove power from 2-FCV-74-61. 

 NUSO 

Informs the crew that 2-FCV-74-61 will be inoperable. 
 
Technical Specification 3.6.2.5 – RHR Drywell Spray 
 
LCO 3.6.2.5 Four RHR drywell spray subsystems shall be OPERABLE.  
 
APPLICABILITY: MODES 1, 2, and 3. 
 
Condition: 

B. Two RHR Drywell Spray subsystems inoperable. 

 NUSO 

REQUIRED ACTION 

B.1 Restore one RHR Drywell 
Spray subsystem to OPERABLE 
status. 

COMPLETION TIME 

7 days 

 NRC 
End of Event 4.  Request that the driver insert Event 5, Loss of Unit 
Preferred. 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 14 of 40 

 
Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   5                    Page 1 of 3 
 
Event Description:  Loss of Unit Preferred  
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; Unit Preferred Power will be lost 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 5 to cause a loss of 
Unit Preferred Power. 

 NRC 
Numerous alarms will be received as a result of this malfunction, and 
not all will be covered in this scenario guide. 

 BOP 
Acknowledges alarms and reports the following alarm: 

• UNIT PREFERRED SUPPLY ABNORMAL, 2-9-8B, Window 35 

 NUSO 
Directs the BOP to respond in accordance with the appropriate Alarm 
Response Procedure and 2-AOI-57-4, Loss of Unit Preferred. 

 BOP 

2-9-8B, Alarm Response Procedure 

UNIT PREFERRED SUPPLY ABNORMAL, Window 35 
 
Operator Action: 

A. IF 120V AC Unit Preferred is lost, THEN REFER TO 2-AOI-57-4, Loss of 
Unit Preferred.  

B. NOTIFY Unit NUSO, Unit 1 and Unit 3.  

 Driver 
If contacted as the Unit 1 or 3 NUSO, acknowledge any information 
provided. 

 BOP 

C. After determining situation, REFER TO appropriate portion of 0-OI-57C, 
208/120V AC Electrical System. 

D. N/A 

E. N/A 

 OATC 

2-AOI-57-4, Loss of Unit Preferred 
 
4.0 Operator Actions: 
 
4.1 Immediate Actions: None 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   5                    Page 2 of 3 
 
Event Description:  Loss of Unit Preferred  
 

Time Position Applicant’s Actions or Behavior 

 OATC 

4.2 Subsequent Actions 
 
[1] ENSURE the following:  

• No Control Rod movement as indicated by stable Reactor Power  

• RFW Control System is maintaining Reactor Water Level 

• Recirc Flow Control System maintaining Recirc Pump speeds 

• EHC Control System maintaining Reactor Pressure and Turbine 
Control parameters 

• ENSURE TIP ISOLATION 

[2] IF ANY EOI entry condition is met, THEN ENTER the appropriate EOI(s). 
(Otherwise N/A) 
 

CAUTION 

While RPIS and the Process Computer are inoperable, Control Rod 
movement may only be performed by manual Reactor SCRAM.  REFER TO  
2-AOI-85-4, Loss of RPIS. 

 
[3] IF Control Rod movement is required while RPIS and the Process 
Computer are inoperable, THEN INSERT a MANUAL SCRAM.  REFER TO  
2-AOI-100-1, Reactor SCRAM. (Otherwise N/A) 
 

NOTE 

2-FCV-85-11A/B, CRD SYS FLOW CONTROL VALVE 1A/B closes on a 
loss of power to Panel 2-9-9 Cabinet 6 Unit Preferred resulting in a loss of 
normal cooling water flow to CRD seals. CRD Temperatures should be 
monitored and operation with 2-FCV-85-11A/B closed, limited to less than 1 
hour.  2-FCV-85-11A/B can be manually opened, if required. REFER TO  
2-OI-85, Control Rod Drive System. 

 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 16 of 40 

 
Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   5                    Page 3 of 3 
 
Event Description:  Loss of Unit Preferred  
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[4] PERFORM the following for the CRD System:  

[4.1] MONITOR CRD temperatures while 2-FCV-85-11(A/B) are closed.  

[4.2] IF CRD Seal Temperatures rise to the alarm setpoint OR the Unit 
Preferred system cannot be restored within one hour, THEN DISPATCH 
personnel to MANUALLY OPEN 2-FCV-85-11(A/B).  REFER TO 2-OI-85, 
Control Rod Drive System. (Otherwise N/A)  

[4.3] IF Cabinet 5 fails to transfer or is otherwise de-energized, and 
Cabinet 6 is energized THEN PLACE controller 2-FIC-85-11 in manual 
and adjust until normal Drive Water Pressure is obtained. 

 Driver 
If contacted as Electrical Maintenance or the Work Control NUSO to 
investigate, acknowledge the direction. 

 NRC 
End of Event 5.  Request that the driver insert Event 6, Earthquake / 
Feedwater Leak / LOCA / Emergency Depressurization. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                  Page 1 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; Feed Flow indications will indicate a leak in the system 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When requested by the Chief Examiner, contact the Control Room as the 
Shift Manager and inform the NUSO that Unit 1 has received the 
following alarms: 

• START OF STRONG MOTION ACCELEROGRAPH, 1-9-22C, 
Window 5 

• 1/2 SSE RESPONSE SPECTRUM EXCEEDED, 1-9-22C, Window 6 
 

Relay the following information to the NUSO: 

“The National Earthquake Information Center has confirmed that an 
earthquake has occurred in Northern Alabama, centered approximately 5 
miles east of Athens, AL. Plant data is still being analyzed. 
 
Unit 1 has the lead on performing the actions of 0-AOI-100-5, 
Earthquake. 

 Driver 
Once the NUSO has received the earthquake report, insert Event 6 to 
start the Feedwater Leak. 

 NRC 
When the Crew inserts a manual Reactor SCRAM based on the 
Feedwater Leak, a Recirc Pump Suction Line break will occur to cause a 
leak inside the Drywell. 

 NRC 

Numerous alarms will be received during this event, and not all are 
covered in this guide.  Depending on when the Crew discovers the 
Feedwater Leak, the alarms received before the Reactor SCRAM may 
vary. 

 BOP 

Announces and reports the following alarms as they are received: 

• CONDENSATE DEMIN ABNORMAL, 2-9-6B, Window 6 

• RFPT A / B / C ABNORMAL, 2-9-6C, Window 1 / 8 / 15 

• CONDENSATE BOOSTER PUMP A / B / C SUCTION PRESSURE 
LOW, 2-9-6A, Window 19 / 20 / 21 

• REACTOR WATER LEVEL ABNORMAL, 2-9-5A, Window 8 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 18 of 40 

 
Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 2 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 CREW 
As the Feedwater Leak is ramped in, given the alarms and indications in the 
Control Room concludes there is a Feedwater Leak and inserts a manual 
Reactor SCRAM. 

 NRC 

The Crew may enter 2-AOI-3-1, Loss of Reactor Feedwater or Reactor 
Water Level high/Low based on alarms received. 

Depending on when the Crew diagnoses the Feedwater Leak, they may 
elect to perform a runback before the Reactor SCRAM. 

 OATC 

2-AOI-3-1, Loss of Reactor Feedwater or Reactor Water Level high/Low 

4.0 Operator Actions 
 
4.1 Immediate Actions 

[1] IF Condensate Booster Pump(s) OR Reactor Feedwater Pump(s) Low 
Suction Pressure annunciators are in alarm due to loss of Condensate 
Pump(s), THEN PERFORM the following:  

[1.1] DEPRESS RECIRC PUMPS MID POWER RUNBACK push-button, 
2-HS-68-43.  

[1.2] CHECK Reactor Power lowers to 66% or as directed by US.  

[2] IF Reactor Water Level approaches +2 inches, THEN INITIATE a manual 
Reactor SCRAM. 

 NUSO 
Directs the OATC to insert a Mid-Power or Core Flow Runback (If the crew 
elects to insert a runback before the Reactor SCRAM). 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 3 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-OI-68, Reactor Recirculation System 

Section 8.12, Initiating Manual Runbacks 
 

NOTES 

1) Manual runback controls are utilized when it becomes necessary to 
reduce Reactor Power and Core Flow during abnormal plant 
conditions.  

2) This section is performed at Panel 2-9-5.  

3) Depressing a manual runback pushbutton initiates a runback of 
both Recirc Pumps until the setpoint is reached.  Depressing the 
pushbutton a second time stops the manual runback.  The pushbutton 
can be depressed a third and fourth time to reinitiate and stop the 
manual runback.  This pattern can be repeated until the applicable 
setpoint is reached.  

4) Attachment 2 can be referred to for additional information on 
manual runback controls.  

5) When initiating manual runbacks, the appropriate manual 
pushbutton must be depressed until the backlight is blinking, then the 
pushbutton can be released.  

6) If ≥25 rpm mismatch in the lower direction exists between Speed 
Demand and Calculated Speed, the Manual Runback pushbuttons are 
disabled.  

7) RECIRC PUMPS MID POWER RUNBACK is to be used any time a 
Condensate Pump trips and Reactor Power is greater than or equal to 
90%. 

 
[1] IF time permits, THEN REVIEW Precautions and Limitations.  (REFER TO 
Section 3.0). 

[2] N/A  
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 4 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[3] IF desired to reduce Reactor Power to 66.3%, THEN (Otherwise N/A):  

[3.1] DEPRESS 2-HS-68-43, RECIRC PUMPS MID POWER RUNBACK 
pushbutton. 

[3.2] CHECK the following:  

• Pushbutton backlight blinks until setpoint is reached 

• Reactor Power lowers to 66.3% 

[4] IF desired to reduce Core Flow to approximately 60%, THEN (Otherwise 
N/A):  

[4.1] DEPRESS 2-HS-68-44, RECIRC PUMPS CORE FLOW RUNBACK 
Pushbutton.  

[4.2] CHECK the following:  

• Pushbutton backlight blinks until setpoint is reached 

• Core flow lowers to approximately 60% 

 OATC 

2-AOI-100-1, Reactor SCRAM 
 
Operator Actions 

4.1 Immediate Actions 
 
[1] DEPRESS 2-HS-99-5A/S3A, REACTOR SCRAM A and 2-HS-99-5A/S3B, 
REACTOR SCRAM B on Panel 2-9-5.  

[2] PLACE 2-HS-99-5A/S1, REACTOR MODE SWITCH, in SHUTDOWN.  

 NRC 
Event 7, Electrical Anticipated Transient Without SCRAM, is 
automatically on simulator setup.  See page 37 of 40 for Event 7 actions. 

 NUSO 

After all Control Rods are in (see Event 7), enters 2-EOI-1, RPV Control 
based on Reactor Water Level < 2”. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 5 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
 

 

 

RC/L-1 

ENSURE each as required: 

• PCIS isolations (Groups 1, 2, and 3) 

• ECCS 

• RCIC 

 
RC/L-2 

IF THEN 

Raising RPV Water Level above 
(+) 51 in. will facilitate use of 
shutdown cooling, steam-driven 
injection systems, or Alternate 
Injection Subsystems  
(Table L-2) 

NO ACTION REQUIRED 

PC Water Level and Drywell 
Pressure CANNOT be 
maintained in the safe area of 
Curve 7  

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 6 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
Directs the OATC to isolate the Feedwater Leak by closing the High Pressure 
Heater Outlet Valves, and may direct Feed and Condensate Pumps tripped. 

 NRC 
The Feedwater Leak malfunction is on the common header downstream 
of the High Pressure Heaters.  HPCI and RCIC will not feed the leak, but 
the Emergency High Pressure Makeup Pump (EHPM) WILL feed the leak. 

 OATC 
Isolates the Feedwater Leak by closing the High Pressure Heater Outlet 
Valves. 

 NUSO 

May direct the OATC or BOP to inject to the Reactor using  
2-EOI-Appendix-7L, Alternate RPV Injection System Lineup EHPM System. 

Because HPCI is not available, directs the BOP to maintain Reactor Water 
Level using 2-EOI-Appendix-5C, Injection System Lineup RCIC. 

 NRC 

Event 8, Reactor Core Isolation Cooling (RCIC) Controller Fails to 
Operate in Automatic is automatically inserted when RCIC Speed 
exceeds 500 rpm on startup.  No action is required by the driver to insert 
Event 8.  See page 38 of 40 for Event 8 actions. 

 BOP 

Based on Drywell Pressure and Temperature indications, determines that 
there is a leak in the Drywell.  Acknowledges and reports the following alarms 
as they are received: 

• PRIMARY CONTAINMENT N2 PRESSURE HIGH, 2-9-3B, Window 10 

• DRYWELL NORMAL OPERATING PRESSURE HIGH, 2-9-3B, 
Window 19 

• DRYWELL PRESSURE APPROACHING SCRAM, 2-9-3B, Window 30 

• DRYWELL PRESSURE ABNORMAL, 2-9-5B, Window 31 

 NUSO 

Directs the BOP to respond in accordance with the appropriate Alarm 
Response Procedure(s) and Abnormal Operating Instructions. 

When Drywell Pressure exceeds 2.45 psig, enters 2-EOI-2, Primary 
Containment Control. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 7 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
 
PC/P-1 

MONITOR and CONTROL PC Pressure below 2.45 psig using the Vent 
System (AOI-64-1). 

 

 
 
PC/P-3 

IF THEN 

PC Pressure reduction is required 
to restore and maintain Adequate 
Core Cooling or reduce total offsite 
radiation dose 

NO ACTION REQUIRED 

PC Pressure CANNOT be 
maintained above (-) 2 psig 

NO ACTION REQUIRED 

Suppression Chamber Pressure 
approaches 0 psig 

BEFORE 0 psig, STOP 
Suppression Chamber Sprays 

Drywell Pressure approaches 0 
psig 

BEFORE 0 psig, STOP Drywell 
Sprays 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 8 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
 
PC/P-5 

INITIATE Suppression Chamber Sprays 

➢ Use only sources NOT required for continuous RPV injection 
(Appendix 17C) 

IF THEN 

Needed to augment Suppression 
Chamber Sprays 

Use sources external to PC only if 
PC Water Level and Drywell 
Pressure can be restored and 
maintained in the safe area of  
Curve 7 

 
Directs the BOP to spray the Suppression Chamber in accordance with  
2-EOI-17C, RHR System Operation Suppression Chamber Sprays. 

 BOP 

2-EOI-17C, RHR System Operation Suppression Chamber Sprays 
 
[1] BEFORE Suppression Chamber Pressure drops below 0 psig, CONTINUE 
in this procedure at Step 1.0[6]. 

[2] IF Adequate Core Cooling is assured OR directed to spray the 
Suppression Chamber irrespective of Adequate Core Cooling, THEN 
BYPASS LPCI Injection Valve auto interlock as necessary: 

• PLACE 2-HS-74-155A, LPCI SYS I OUTBOARD INJECTION VALVE 
BYPASS SELECT in BYPASS 

• PLACE 2-HS-74-155B, LPCI SYS II OUTBOARD INJECTION VALVE 
BYPASS SELECT in BYPASS 

[3] N/A 

[4] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                 Page 9 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5] INITIATE Suppression Chamber Sprays as follows: 

[5.1] ENSURE at least one RHRSW Pump supplying each EECW header. 

[5.2] IF EITHER of the following exists: 

• LPCI initiation signal is NOT present, 

OR 

• Directed by NUSO,  

THEN PLACE keylock switch 2-XS-74-122 (130), RHR SYSTEM I (II) 
LPCI 2/3 CORE HEIGHT OVERRIDE, in MANUAL OVERRIDE 

[5.3] MOMENTARILY PLACE 2-XS-74-121(129), RHR SYSTEM I (II) 
CONTAINMENT SPRAY/COOLING VALVE SELECT, switch in SELECT. 

[5.4] IF 2-FCV-74-53 (67), RHR SYSTEM I (II) LPCI INBOARD 
INJECTION VALVE, is OPEN, THEN ENSURE CLOSED 2-FCV-74-52 
(66), RHR SYSTEM I (II) LPCI OUTBOARD INJECTION VALVE. 

[5.5] ENSURE OPERATING the desired RHR System I(II) Pump(s) for 
Suppression Chamber Spray. 

[5.6] ENSURE OPEN 2-FCV-74-57(71), RHR SYSTEM I (II) 
SUPPRESSION CHAMBER/POOL ISOLATION VALVE. 

[5.7] OPEN 2-FCV-74-58 (72), RHR SYS I (II) SUPPRESSION 
CHAMBER SPRAY VALVE. 

[5.8] IF RHR System I (II) is operating ONLY in Suppression Chamber 
Spray mode, THEN CONTINUE in this procedure at Step 1.0[5.11]. 

[5.9] ENSURE CLOSED 2-FCV-74-7 (30), RHR SYSTEM I (II) MINIMUM 
FLOW VALVE. 

[5.10] RAISE system flow by placing the second RHR System I (II) Pump 
in service as necessary. 

[5.11] MONITOR RHR Pump NPSH using Attachment 2. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 10 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 11 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5.12] ENSURE RHRSW Pump supplying desired RHR Heat 
Exchanger(s). 

[5.13] THROTTLE the following in-service RHRSW Outlet Valves to obtain 
1700 to 4500 gpm RHRSW Flow: 

• 2-FCV-23-34, RHR HX 2A RHRSW OUTLET VALVE 

• 2-FCV-23-46, RHR HX 2B RHRSW OUTLET VALVE 

• 2-FCV-23-40, RHR HX 2C RHRSW OUTLET VALVE 

• 2-FCV-23-52, RHR HX 2D RHRSW OUTLET VALVE 

[5.14] NOTIFY Chemistry that RHRSW is aligned to in-service RHR Heat 
Exchangers. 

 Driver If contacted as Chemistry, acknowledge any report(s) given. 

 NUSO 
 

 

 
 
DW/T-1 

MONITOR and CONTROL Drywell Temperature below 160°F using all 
available Drywell Cooling 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 12 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO 

When Suppression Chamber Pressure exceeds 12 psig OR Drywell 
Temperature cannot be maintained below 160 ⁰F AND Drywell Temperature is 
in the safe area of Curve 5, directs the BOP to spray the Drywell in 
accordance with 2-EOI-Appendix-17B, RHR System Operation Drywell 
Sprays. 

 BOP 

2-EOI-Appendix-17B, RHR System Operation Drywell Sprays 
 
[1] BEFORE Drywell Pressure drops below 0 psig CONTINUE in this 
procedure at Step 1.0[7].  
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 13 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[2] IF Adequate Core Cooling is assured OR directed to spray the Drywell 
irrespective of Adequate Core Cooling, THEN BYPASS LPCI Injection Valve 
auto open signal as necessary:  

• PLACE 2-HS-74-155A, LPCI SYS I OUTBD INJECTION VALVE 
BYPASS SELECT IN BYPASS 

• PLACE 2-HS-74-155B, LPCI SYS II OUTBD INJECTION VALVE 
BYPASS SELECT IN BYPASS 

[3] ENSURE Recirc Pumps and Drywell Blowers shutdown. 

[4] N/A 

[5] N/A 

[6] INITIATE Drywell Sprays as follows:  

[6.1] ENSURE at least one RHRSW Pump supplying each EECW header.  

[6.2] IF EITHER of the following exists:  

• LPCI Initiation signal is NOT present,  

OR  

• Directed by NUSO, THEN PLACE keylock switch  
2-XS-74-122(130), RHR SYSTEM I (II) LPCI 2/3 CORE HEIGHT 
OVERRIDE, in MANUAL OVERRIDE.  

[6.3] MOMENTARILY PLACE 2-XS-74-121 (129), RHR SYSTEM I (II) 
CONTAINMENT SPRAY/COOLING VALVE SELECT, switch in SELECT.  

[6.4] IF 2-FCV-74-67, RHR SYSTEM II LPCI INBOARD INJECT VALVE, 
is OPEN, THEN ENSURE CLOSED 2-FCV-74-66, RHR SYSTEM II LPCI 
OUTBOARD INJECT VALVE.  

[6.5] ENSURE OPERATING the desired System II RHR Pump(s) for 
Drywell Spray. 

 NRC NOTE:  Loop I of Drywell Sprays is not available due to Event 4. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 14 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6.6] OPEN the following valves:  

• 2-FCV-74-74, RHR SYSTEM II DRYWELL SPRAY OUTBOARD 
VALVE  

• 2-FCV-74-75, RHR SYSTEM II DRYWELL SPRAY INBOARD 
VALVE 

[6.7] ENSURE CLOSED 2-FCV-074-0030, RHR SYSTEM II MINIMUM 
FLOW VALVE.  

[6.8] IF Additional Drywell Spray Flow is necessary, THEN PLACE the 
second System II RHR Pump in service.  

[6.9] MONITOR RHR Pump NPSH using Attachment 2. 
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Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6.10] ENSURE RHRSW Pump supplying desired RHR Heat 
Exchanger(s).  

[6.11] THROTTLE the following in-service RHRSW Outlet Valves to obtain 
1700 to 4500 gpm RHRSW flow:  

• 2-FCV-23-34, RHR HX 2A RHRSW OUTLET VALVE  

• 2-FCV-23-46, RHR HX 2B RHRSW OUTLET VALVE 

• 2-FCV-23-40, RHR HX 2C RHRSW OUTLET VALVE 

• 2-FCV-23-52, RHR HX 2D RHRSW OUTLET VALVE 

[6.12] NOTIFY Chemistry that RHRSW is aligned to in-service RHR Heat 
Exchangers. 

 Driver 
If contacted as Chemistry, acknowledge any information or direction 
given. 

 BOP 
Monitors Drywell Pressure and if necessary, stops Drywell Spray Flow if 
Drywell Pressure approaches 0 psig. 

 NUSO 

(Continuing actions in accordance with 2-EOI-1, RPV Control Modes 1-3) 
 
RC/L-3 

RESTORE and MAINTAIN RPV Water Level between +2 in. and +51 in. 
with ANY Preferred Injection Systems (Table L-1) 

➢ OK to use ANY Alternate Injection Subsystems (Table L-2) 
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Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO 
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Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

RC/L-5 

IF THEN 

RPV Water Level can be restored 
and maintained above (+) 2 inches 

NO ACTION REQUIRED 

 
RC/L-6 

IF RPV Water Level CANNOT be maintained above (-) 122 inches 

THEN inhibit ADS 
 

 CREW 

Critical Task: 

To prevent an uncontrolled RPV depressurization when Reactor Water 
Level cannot be restored and maintained above (-) 122 inches, inhibit 
ADS. 
 
Critical Task Failure Criteria: 

An automatic initiation of ADS occurs. 

 NUSO 
Directs the BOP to inhibit ADS when it is determined that Reactor Water Level 
cannot be maintained above (-) 122 inches. 

 NUSO 

RC/L-7 

RESTORE and MAINTAIN RPV Water Level above (-) 162 in. with ANY 
Preferred Injection Systems (Table L-1) 

➢ OK to use ANY Alternate Injection Subsystems (Table L-2) 

IF THEN 

2 or more injection subsystems 
(Table L-3) CANNOT be lined up 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 18 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 CREW 

Critical Task: 

With an injection system(s) operating and the Reactor shutdown and at 
pressure, after Reactor Water Level lowers to (-) 162 inches, direct 
Emergency Depressurization before Reactor Water Level lowers to  
(-) 180 inches. 
 
Critical Task Failure Criteria: 

Emergency Depressurization is not directed when Reactor Water Level 
cannot be restored and maintained above (-) 180 inches. 

 NUSO 

Determines that Emergency Depressurization is required.   
 
2-EOI-1, RPV Control Modes 1-3 
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Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

RC/P-6 

IF THEN 

RPV Water Level CANNOT be 
determined 

NO ACTION REQUIRED 

It is anticipated that available 
injection subsystems (Table L-3) 
alone CANNOT assure Adequate 
Core Cooling 

NO ACTION REQUIRED 

It is anticipated that Containment 
Water Level will rise above 44 feet 

NO ACTION REQUIRED 

 
RC/P-7 

IF Drywell Pressure is above 2.45 psig  

THEN PREVENT injection from ONLY those CS and LPCI Pumps NOT 
required to assure adequate core cooling (APPX 4) 

 
RC/P-8 

EMERGENCY DEPRESSURIZE the RPV 

IF Suppression Pool Water Level is above 5.5 ft THEN OPEN 6 MSRVs 
(ADS Valves preferred) 

➢ OK to exceed 100°F/hr cooldown rate 

IF THEN 

Drywell Control Air is or becomes 
unavailable 

NO ACTION REQUIRED 

Less than 4 MSRVs can be opened 

AND 

RPV press is 60 psi or more above 
Suppression Chamber Pressure 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   6                Page 20 of 20 
 
Event Description:  Earthquake / Feedwater Leak / LOCA / Emergency Depressurization 
 

Time Position Applicant’s Actions or Behavior 

 NRC 

End of Event 6.  When the crew has inserted all Control Rods, 
Emergency Depressurized the Reactor and has control of Reactor Water 
Level above the Top of Active Fuel ((-) 162 inches) using any low 
pressure systems, end of Scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   7                 Page 1 of 1 
 
Event Description:  Electrical Anticipated Transient Without Scram (ATWS) 
 
Symptoms/Cues:   Event is automatically initiated when the crew inserts a manual Reactor 

SCRAM; Rods will remain out when a Reactor SCRAM is inserted 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
Event 7, Electrical Anticipated Transient Without Scram (ATWS), is 
automatically entered on simulator setup.  No action is required to insert 
this event. 

 OATC 

2-AOI-100-1, Reactor SCRAM 

[3] IF all Control Rods can NOT be verified fully inserted, THEN INITIATE 
Alternate Rod Insertion (ARI). 

 Driver 
Verify that the ATWS malfunction clears and Control Rods insert when 
the OATC initiates ARI. 

 OATC 

After initiating ARI, verifies that Control Rods insert and informs the NUSO.  
Continues with Reactor SCRAM actions. 

[4] IF Reactor Power is 5% or BELOW, THEN: (otherwise MARK N/A) 
REPORT the following to the NUSO:  

• Reactor SCRAM  

• Mode Switch is in Shutdown  

• “All rods in” or “rods out “  

• Reactor Water Level and trend (recovering or lowering)  

• Reactor Pressure and trend  

• MSIV position (Open or Closed)  

• Reactor Power Level 

Performs Subsequent Actions in accordance with 2-AOI-100-1, Reactor 
SCRAM, Section 4.2. 

 NRC End of Event 7. 
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Op Test No.:  22-04       Scenario No.   NRC-1                Event No.:   8                 Page 1 of 2 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Controller Fails to Operate in 

Automatic 
 
Symptoms/Cues:  Event is automatically initiated when RCIC speed exceeds 500 rpm; the 

RCIC Flow Controller will indicate an automatic control failure 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

Event 8, Reactor Core Isolation Cooling (RCIC) Controller Fails to 
Operate in Automatic, is automatically entered on RCIC startup.  No 
action is required to insert Event 8.  Verify that malfunction RC04 is 
active when RCIC Speed exceeds 500 rpm. 

 BOP 

2-EOI-Appendix-5C, Injection System Lineup RCIC 
 
[1] N/A 

[2] ENSURE RESET auto isolation logic using 2-XS-71-51A(B), RCIC  
AUTO-ISOL LOGIC A (B) RESET pushbuttons.  

[3] ENSURE RESET and OPEN 2-FCV-71-9, RCIC TURBINE 
TRIP/THROTTLE VALVE.  

[4] ENSURE 2-FIC-71-36A, RCIC SYSTEM FLOW/CONTROL, in AUTO with 
setpoint at 620 gpm.  

[5] OPEN 2-FCV-71-34 RCIC PUMP MINIMUM FLOW VALVE.  

[6] OPEN 2-FCV-71-39 RCIC PUMP INJECTION VALVE.  

[7] OPEN 2-FCV-71-25 RCIC LUBE OIL COOLING WATER VALVE.  

[8] PLACE 2-HS-71-31A, RCIC VACUUM PUMP, in START. 
 

CAUTIONS 

1) Operating RCIC Turbine below 2100 rpm may result in unstable system 
operation and equipment damage.  

2) High Suppression Chamber pressure may trip RCIC.  

3) Operating RCIC Turbine with suction temperatures above 240 ⁰F may 
result in equipment damage. 

 
[9] OPEN 2-FCV-71-8, RCIC TURBINE STEAM SUPPLY VALVE, to start 
RCIC turbine. 
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Event Description:  Reactor Core Isolation Cooling (RCIC) Controller Fails to Operate in 

Automatic 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[10] CHECK proper RCIC operation by observing the following:  

A. Speed accelerates above 2100 rpm.  

B. Flow to RPV controlled automatically at 620 gpm.  

C. 2-FCV-71-34, RCIC PUMP MINIMUM FLOW VALVE, closes as flow 
rises above 120 gpm. 

 BOP 
Determines that the RCIC Flow Controller has failed in automatic.  Takes 
manual control of the RCIC Flow Controller to inject to the Reactor. 

 BOP 

[11] ADJUST 2-FIC-71-36A, RCIC SYSTEM FLOW/CONTROL, as necessary 
to control injection.  

[12] IF BOTH of the following exist:  

• RCIC Initiation signal is NOT present, AND  

• RCIC flow is below 60 gpm, THEN ENSURE OPEN 2-FCV-71-34, 
RCIC PUMP MINIMUM FLOW VALVE 

 NRC End of Event 8. 

  



 

 
 
 

 

  

  UNIT 2 SHIFT TURNOVER MEETING Today   

  

MODE 
1 

DAYS ON LINE Total Drywell Leakage 
(gpm) 

Protected Equipment   

  198 2A EHC Pump   

  
PRA (Phoenix) -

GREEN 
1.55 RHR Loop II   

  Rx Power 500Kv GRID - Qualified Floor Drain (gpm) Core Spray Loop I, Core Spray Loop II   

  100% 
161Kv Grid -Qualified 

0.11 HPCI   

  MWe Last breaker closure 
Equipment Drain 

(gpm) 
EDG C/D   

  1311 10/30/21 04:31 1.44 4KV SD Board C/D, 2A 250V RMOV Board   

  

□ Review logs   □Qualifications   □Review RCP/Rx Brief   □Review LCO/OWA Actions   □Walkdown Panels/Verify EOOS     

□ CR Reviews Complete □ Leadership and Team Effectiveness   

  CHANGES IN LCOs   

  
Day 1 of RHR Loop I (2A RHR Pump) outage, LCO: 3.5.1.A (7 days), 3.6.2.3.A (30 days), 3.6.2.4.A (30 days),  
3.6.2.5.A (30 days)  

  

     

  LCOs OF 72 HOURS OR LESS   

     

     

  SIGNIFICANT ITEMS DURING PREVIOUS SHIFT/RADIOLOGICAL CHANGES   

  2A RHR Pump tagged for RHR Loop I scheduled outage.   

  2B EHC Pump tagged for breaker maintenance.   

     

  MAJOR EQUIPMENT CHANGES PLANNED FOR THIS SHIFT   

 Support maintenance on Loop I of RHR.  

  Support maintenance on 2B EHC Pump Breaker.   

  
Start 2C Condensate Booster Pump (CBP) in accordance with 2-OI-2, Section 5.3.   Limiting conditions for Condensate 
Booster Pump operation in accordance with 0-OI-57A, Switchyard and 4160V AC Electrical System are met. 

  

  After starting 2C CBP, await instruction from the Reactor Engineer for power ascension.   

  OPERATOR WORK AROUNDS     OWAs – U0-1/U2-0     Burdens - U0 – 0/U2-0    Operator Challenges – U0 – 12/U2 - 6   

     

     

   ODMIs/ACMPs   

     

  ONEAs   

     

     

  FIRE RISK SIGNIFICANT ITEMS OOS/FPLCO Actions Due   

     

     

  SCHEDULED ITEMS NOT COMPLETED   
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Facility:  BFN                                                        Scenario Number:    NRC-2                

Scenario Source: NEW                                  Op-Test Number:      22-04 

Examiners: __________________________                       
__________________________ 
__________________________ 

Operators: NUSO: _______________________                      

                  OATC: _______________________ 

                  BOP: ________________________ 

Initial Conditions: 100 % Reactor Power.   
 
Turnover:  2A RBCCW Pump is tagged for bearing replacement.  The EHPM is tagged for breaker 
inspection. 
 
Critical Tasks: 

1.  When Reactor Power is greater than 5% or unknown during an ATWS, STOP and PREVENT all 
injection into the Reactor except for RCIC, CRD, and SLC within 130 seconds of the loss of forced 
recirculation to prevent possible fuel damage. 

2.  With a Reactor SCRAM required and the Reactor not shutdown, to prevent an uncontrolled Reactor 
depressurization and subsequent power excursion inhibit ADS or control Reactor Water Level such 
that no automatic ADS actuation occurs. 

Event 
Number 

Malfunction Number 
Event 
Type* 

Event Description 

1. N/A 
N-BOP 

N-NUSO 
Turbine Bypass Valve Test 

2. TC12B TS-NUSO Bypass Valve Inoperable 

3.  NMAPRMGAIN(1) 
C-OATC 

C-NUSO 
APRM Fails High 

4. RD01A 

C-OATC 

MC-OATC 

C-NUSO 

Control Rod Drive (CRD) Pump Trip 

5. 

ZLOHS713A_1 

ZLOHS713A_2 

FCV-71-3 

C-BOP 

MC-BOP 

TS-NUSO 

Reactor Core Isolation Cooling (RCIC) Isolation, One 
Valve Fails to Automatically Close 

6. TV02A-M 
C-NUSO 

R-OATC 
Main Turbine Vibration 

7. 
RD09A 

RD09B 
M-ALL 

Hydraulic Anticipated Transient Without SCRAM 
(ATWS) 

8. TC02 
C-BOP 

C-NUSO 
Bypass Valves Fail Closed 

*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor, (TS)Tech Spec, (MC) Manual Control 
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Events 
 

1. The crew will test the Main Turbine Bypass Valves in accordance with 2-OI-47, 
Turbine-Generator System, Section 6.7. 
 

2. The second Bypass Valve that is tested will fail to operate.  The Nuclear Unit 
Senior Operator (NUSO) will declare the Bypass Valve inoperable and will 
address Technical Specifications. 
 

3. APRM 1 will fail high, requiring the crew to respond in accordance with Alarm 
Response Procedures and eventually bypass APRM in accordance with  
2-OI-92B, Average Power Range Monitoring. 
 

4. 2A CRD pump will trip, requiring the OATC to respond in accordance with 2-AOI-85-3, 
CRD System Failure.  
 

5. Reactor Core Isolation Cooling (RCIC) will receive an inadvertent isolation 
signal but not all valves will automatically close, requiring manual action to 
ensure RCIC is isolated. The Nuclear Senior Unit Operator (NUSO) will address 
Technical Specifications. 

 
6. The Main Turbine will experience a high vibration condition.  The crew will 

respond in accordance with Alarm Response Procedures, and reduce Reactor 
Power. Following the Reactor Power Reduction, the vibrations will worsen, 
requiring the crew to insert a manual Reactor SCRAM. 
 

7. When a manual Reactor SCRAM is attempted, Control Rods will not insert due 
to a Hydraulic Anticipated Transient Without SCRAM (ATWS).  The crew will 
respond in accordance with 2-EOI-1A, ATWS RPV Control.  

  
8. When a Manual Reactor SCRAM is inserted, the Turbine Bypass Valves will slowly fail 

closed, requiring the crew to take action to control Reactor Pressure. 
 
 

The Scenario ends when the crew has inserted all Control Rods, has control of Reactor 
Pressure using Safety Relief Valves within a band prescribed by the NUSO, and has 
control of Reactor Water Level above the Top of Active Fuel ((-) 162 inches) using 
available high-pressure systems. 
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Critical Tasks    2 
 

  
1. When Reactor Power is greater than 5% or unknown during an ATWS, STOP and 

PREVENT all injection into the Reactor except for RCIC, CRD, and SLC within 130 
seconds of the loss of forced recirculation to prevent possible fuel damage. 
 
a. Safety Significance 

With thermal power being produced in the Reactor and actions to lower Reactor 
Power have not brought power out of the heating range, power oscillations and 
subsequent fuel damage may be generated. 

 
b. Cues 

The Reactor is SCRAMMED and ATWS actions are taken by the OATC and 
Reactor Power is greater than 5% or unknown. 

   
c. Measured by: 

 Reactor Power on APRM displays. 
 

d. Feedback 

Lowering Reactor Water Level. 
Lowering Reactor Power. 

 
e. Critical Task Failure Criteria: 

 The operating crew fails to STOP and PREVENT injection and lower Reactor Water 
Level for Reactor Power control during an ATWS within 130 seconds after 
Recirculation Flow is stopped. 

 
2. With a Reactor SCRAM required and the Reactor not shutdown, to prevent an 

uncontrolled Reactor depressurization and subsequent power excursion inhibit 
ADS or control Reactor Water Level such that no automatic ADS actuation 
occurs. 
 

a. Safety Significance 

Precludes core damage due to an uncontrolled reactivity addition. 
 

b. Cues 

Procedural Compliance. 
 

c. Measured by 

ADS Logic inhibited prior to an automatic initiation. 
 

d. Feedback 

Reactor Pressure trend. 
Reactor Water Level trend. 
ADS LOGIC BUS A/B INHIBITED (2-9-3C, Window 18/31) annunciator status. 
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e. Critical Task Failure Criteria 

 ADS automatic initiation with Control Rods out. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   1                    Page 1 of 4 
 
Event Description:  Turbine Bypass Valve Test 
 
Symptoms/Cues: Crew is cued by the turnover sheet or by the Simulator Operator as requested 

by the Chief Examiner. 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
PRIOR to placing the simulator in RUN, start CPERF to record critical 
parameters. 

 NRC 

If the crew does not start Event 1, Turbine Bypass Valve Test after 
assuming the shift, request that the Driver contact the Nuclear Unit 
Senior Operator (NUSO) as the Shift Manager and direct the crew to 
complete the surveillance. 
 
NOTE:  The crew may elect to hold a re-focus brief. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to commence the Turbine Bypass Valve 
Test in accordance with 2-OI-47, Turbine-Generator System. 

If contacted by the crew as the Reactor Building Assistant Unit Operator 
(AUO) acknowledge any direction given. 

 NUSO 
Directs the Balance of Plant Operator (BOP) to conduct the Turbine Bypass 
Valve Test in accordance with 2-OI-47, Turbine-Generator System,  
Section 6.7. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   1                    Page 2 of 4 
 
Event Description:  Bypass Valve Inoperable 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-OI-47, Turbine-Generator System 

Section 6.7, Turbine Bypass Valve Test 
 

NOTES 

1) This test will be performed as required by 2-SR-3.7.5.1, Main Turbine 
Bypass Valve Stroke Time Test.  

2) This test is performed at BYPASS VALVE TEST switches, located on 
Panel 2-9-7, unless otherwise specified.  

3) The test involves depressing and holding BV TEST pushbuttons. When 
the pushbutton is depressed, the test logic will slowly ramp the Bypass 
Valve open.  The Bypass Valve will remain open until the pushbutton is 
released.  The open (red) light will illuminate when the valve is 
approximately greater than 5% open and the closed (green) light will 
illuminate when the valve is approximately less than 95% open.  

4) Allow at least two minutes to elapse between each Bypass Valve being 
tested to allow system parameters to stabilize.  

5) The BPV TEST screen on the EHC WORK STATION can be referred to 
when performing this test. 

 
[1] CHECK the following initial conditions are satisfied:  

• EHC System is in service. Refer to 2-OI-47A.  

• CHECK CONDENSER A, B OR C VACUUM LOW, 2-PA-47-125  
(2-XA-55-7B, Window 17) alarm is reset 

[2] OBTAIN Unit NUSO approval to perform this test.  

[3] REVIEW all Precautions and Limitations Section 3.0. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   1                    Page 3 of 4 
 
Event Description:  Bypass Valve Inoperable 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[4] PERFORM the following to test Bypass Valve 1:  

[4.1] DEPRESS and HOLD 2-HS-1-61, BPV-1 TEST pushbutton, AND 
CHECK the following:  

• Pushbutton backlight illuminates 

• 2-IL-1-61A red light illuminates when the valve is approximately 
greater than 10% open 

• Between approximately 5% to 95% open both 2-IL-1-61A red light 
and 2-IL-1-61B green light are illuminated 

• At approximately greater than 95% open, 2-IL-1-61B green light is 
extinguished 

[4.2] AFTER valve indicates approximately 100% open, THEN RELEASE 
2-HS-1-61, BPV-1 TEST pushbutton, and CHECK the following:  

• Pushbutton backlight extinguishes.  

• The 2-IL-1-61B green light illuminates when the valve is 
approximately less than 95% open 

• Between approximately 95% to 5% open, both 2-IL-1-61A red light 
and 2-IL-1-61B green light are illuminated  

• At approximately less than 5% open, 2-IL-1-61A red light is 
extinguished  

• Bypass Valve 1 indicates closed and 2-IL-1-61B green light is 
illuminated 

 BOP Allows two (2) minutes to pass before proceeding with Bypass Valve #2. 

 NRC 
Event 2, Bypass Valve Inoperable, is automatically entered on Simulator 
Setup during the next step.  No action is required by the driver to insert  
Event 2.  See page 5 of 40 for Event 2 actions. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   1                    Page 4 of 4 
 
Event Description:  Bypass Valve Inoperable 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5] PERFORM the following to test Bypass Valve 2:  

[5.1] WHEN at least two minutes have elapsed from last bypass valve 
test, THEN DEPRESS and HOLD 2-HS-1-62, BPV-2 TEST pushbutton, 
and CHECK the following:  

• Pushbutton backlight illuminates 

• The 2-IL-1-62A red light illuminates when the valve is 
approximately greater than 5% open 

 BOP 
Determines that Bypass Valve # 2 failed to operate as expected and informs 
the Nuclear Unit Senior Operator (NUSO). 

 NRC End of Event 1.  Proceed to Event 2, Bypass Valve Inoperable. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   2                    Page 1 of 1 
 
Event Description:  Bypass Valve Inoperable 
 
Symptoms/Cues:  Event is automatically initiated during Event 1, Turbine Bypass Valve Test 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 2 is automatically entered on Simulator setup; no driver action is 
required. 

 NUSO 

Technical Specification 3.7.5 – Main Turbine Bypass System 
 
LCO 3.7.5 The Main Turbine Bypass System shall be OPERABLE. 

OR 

The following limits are made applicable: 

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION 
RATE (APLHGR)," limits for an inoperable Main Turbine Bypass 
System, as specified in the COLR; and  

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," 
limits for an inoperable Main Turbine Bypass System, as specified 
in the COLR; and  

c. LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHGR)," limits 
for an inoperable Main Turbine Bypass System, as specified in the 
COLR. 
 

Applicability: Thermal Power ≥ 25% RTP 
 
Condition: 

A. Requirements of the LCO not met. 

 NUSO 

REQUIRED ACTION: 

A.1 Satisfy the requirements of 
the LCO. 

COMPLETION TIME: 

A.1 – 2 hours 

 NRC End of Event 2.  Request that the driver insert Event 3, APRM Fails High. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   3                    Page 1 of 3 
 
Event Description:  APRM Fails High 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; APRM 1 will fail high 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 3 to cause APRM 1 
to fail high. 

 OATC 

Acknowledges and reports the following alarms to the NUSO: 

• CONTROL ROD WITHDRAWAL BLOCK, 2-9-5A, Window 7 

• APRM UPSCALE, 2-9-5A, Window 11 

• APRM HIGH/INOP OR OPRM TRIP, 2-9-5A, Window 25 

 NUSO 
Acknowledges the Operator at the Controls’ (OATC) report and directs the 
OATC to respond in accordance with the appropriate Alarm Response 
Procedures (ARP). 

 BOP 

2-9-5A, Alarm Response Procedure 

CONTROL ROD WITHDRAWL BLOCK, Window 7 
 
A. DETERMINE initiating condition from corresponding rod withdrawal block 
alarm(s) and REFER TO operator action for alarm(s).  

B. N/A 

C. N/A 

D. N/A 

E. REFER TO Tech Spec Table 3.3.2.1-1, TRM Table 3.3.4-1. 

 BOP 

2-9-5A, Alarm Response Procedure 

APRM UPSCALE, Window 11 
 
A. CHECK alarm by multiple indications.  

B. CHECK for Rod Block.  

C. STOP any power rise or rod withdrawal in progress.  

D. NOTIFY Reactor Engineer.  

E. REFER TO Tech Spec TRM Table 3.3.4-1. 

 Driver 
If contacted as the Reactor Engineer, acknowledge any report or 
direction given. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   3                    Page 2 of 3 
 
Event Description:  APRM Fails High 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-9-5A, Alarm Response Procedure 

APRM HIGH/INOP OR OPRM TRIP, Window 25 
 
A. CHECK alarm by multiple indications.  

B. With NUSO permission, BYPASS initiating channel to reset the alarm. 
REFER TO 2-OI-92B, Average Power Range Monitoring. 

C. N/A 

D. N/A 

E. N/A 

F. N/A 

G. NOTIFY Reactor Engineer 

H. CHECK Thermal Limits on RUNMON 
 
Recommends to the NUSO that APRM 1 be bypassed due to failure. 

 NUSO 

I. REFER TO Tech Spec Table 3.3.1.1-1, TRM Table 3.3.4-1.  

J. EVALUATE equipment associated with this alarm to determine 
compensatory actions required to maintain REP function.  REFER TO  
NPG-SPP-18.3.5. 
 
Directs the OATC to bypass APRM 1 in accordance with 2-OI-92B, Average 
Power Range Monitoring. 

 NRC 
EXAMINER NOTE:  The NUSO may reference Tech Specs and the TRM.  
There are no required Tech Spec or TRM actions, but the NUSO may 
enter an Information Only LCO. 

 BOP 

2-OI-92B, Average Power Range Monitoring 

Section 6.1, Bypassing APRM/OPRM Channel 
 

CAUTION 

NPG-SPP-10.4 requires approval of the Plant Manager or his designee prior 
to any planned operation with APRMs bypassed unless bypassing is 
specifically allowed within approved procedures 

 
[1] REVIEW all Precautions and Limitations. REFER TO Section 3.0. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   3                    Page 3 of 3 
 
Event Description:  APRM Fails High 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[2] PLACE 2-HS-92-7B/S3, APRM BYPASS, to desired channel to be 
bypassed.  

[3] CHECK BLUE BYPASSED lights illuminated on Panel 2-9-14, Voters.  

[4] CHECK white bypass light on Panel 2-9-5 is illuminated. 

 NRC End of Event 3.  Request that the driver insert Event 4, CRD Pump Trip. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   4                    Page 1 of 2 
 
Event Description:  Control Rod Drive (CRD) Pump Trip 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2A CRD Pump will trip 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4 to trip 2A CRD 
Pump. 

 NRC 
CRD Temperature alarms will be received in approximately 4 and a half 
minutes after the CRD Pump trip. 

 OATC Informs the NUSO that 2A CRD Pump has tripped. 

 NUSO 
Directs the OATC to respond in accordance with 2-AOI-85-3, CRD System 
Failure. 

 OATC 

2-AOI-85-3, CRD System Failure 
 
Immediate Actions: 

[1] IF operating CRD pump has failed AND the standby CRD Pump is 
available, THEN PERFORM the following at Panel 2-9-5: (Otherwise N/A)  

[1.1] PLACE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, in MANUAL 
at the minimum setting. 

 Driver 
If contacted as Unit 1, acknowledge any reports given.  If the Crew 
requests to start 1B CRD Pump for use in Unit 2, report that Unit 2 may 
use 1B CRD Pump. 

 OATC 

[1.2] START associated standby CRD Pump using 2-HS-85-2A, CRD 
PUMP 1B.  

[1.3] OPEN 2-HS-85-8A,CRD PUMP 1B DISCH TO U2.  

[1.4] ADJUST 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, to 
establish the following conditions:  

• 2-PDI-85-18A, CRD COOLING WATER HEADER DP, between  
10 psid and 20 psid 

• 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, between 40 and 
65 gpm 

[1.5] BALANCE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL AND 
PLACE in AUTO or BALANCE. 

[2] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   4                 Page 2 of 2 
 
Event Description:  Control Rod Drive (CRD) Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

Subsequent Actions: 

NOTES 

1) Operation with loss of CRD System should be minimized since CRD 
Mechanism Cooling Water, Reactor Recirc Pump Seal Purge Flow, 2B 
Reactor Water Cleanup Recirc Pump Seal Water Flow, and CRD HCU 
Accumulator Charging Water will be lost.  Technical Specification 
Section 3.1.3, and 3.1.5 should be consulted. 

2) Do NOT attempt to start a CRD Pump which has tripped for 
unknown reasons before verifying locally that the pump, motor and 
breaker are in operating condition. 

3) Steps 4.2[1] and 4.2[2] should be performed concurrently. 

 
[1] N/A 

[2] N/A 

[3] N/A  

[4] IF CRD System Hydraulic Pressure is restored, THEN RESTORE Control 
Rod Drive System alignment. REFER TO 2-OI-85, Control Rod Drive System. 
(Otherwise N/A)  

[5] NOTIFY Reactor Engineer of CRD System failure. 

 Driver 
If contacted as the Reactor Engineer, Electrical Maintenance, System 
Engineer, AUO, or Work Control NUSO acknowledge any report or 
direction given. 

 NRC 
End of Event 4.  Request that the driver insert Event 5, Reactor Core 
Isolation Cooling (RCIC) Isolation, One Valve Fails to Automatically 
Close 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   5                    Page 1 of 5 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Isolation, One Valve Fails to 

Automatically Close 
 
Symptoms/Cues:  Event is initiated by the Simulator driver when requested by the Chief 

Examiner.  RCIC will receive an isolation signal, but 2-FCV-71-3, RCIC 
STEAM LINE OUTBOARD ISOLATION VALVE will not automatically close 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 5 to cause a RCIC 
System Isolation. 

 NRC 
2-FCV-71-3, RCIC STEAM LINE OUTBOARD ISOLATION VALVE, will not 
automatically close when the isolation signal is received.  The valve will 
close when an operator gives it a close signal manually. 

 BOP 

Acknowledges and reports the following alarms to the NUSO: 

• RCIC TURBINE TRIPPED, 2-9-3B, Window 14 

• RCIC TURBINE EXHAUST DISC RUPTURED, 2-9-3B, Window 35 

 NUSO Directs the BOP to respond in accordance with the appropriate ARPs. 

 BOP 

Alarm Response Procedure, 2-ARP-9-3B 

RCIC TURBINE TRIPPED, Window 14 
 
Operator Action: 

A. DETERMINE cause.  

B. IF valid alarm, THEN REFER TO 2-OI-71, Reactor Core Isolation Cooling 
System, Section 8.0.  

C. REFER TO Tech Spec 3.5.3. 

 BOP 

Alarm Response Procedure, 2-ARP-9-3B 

RCIC TURBINE EXHAUST DISC RUPTURED, Window 35 
 
Operator Action: 
A. REFER TO 2-AOI-64-2C, Group 5 Reactor Core Isolation Cooling Isolation. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   5                    Page 2 of 5 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Isolation, One Valve Fails to 

Automatically Close 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-AOI-64-2C, Group 5 Reactor Core Isolation Cooling Isolation 
 
3.0 AUTOMATIC ACTIONS 

A. RCIC Turbine Trips 

B.  The following valves CLOSE: (Indications for the valves are on  
Panel 2-9-3).  

1. 2-FCV-71-2, RCIC STEAM LINE INBOARD ISOLATION VALVE. 

2. 2-FCV-71-3, RCIC STEAM LINE OUTBOARD ISOLATION VALVE. 

3. 2-FCV-71-34, RCIC PUMP MINIMUM FLOW VALVE. 

4. 2-FCV-71-9, RCIC TURBINE TRIP/THROTTLE VALVE. 
 
4.1 Immediate Actions 

[1] ENSURE automatic actions occur. 

 BOP 
Determines that 2-FCV-71-3, RCIC STEAM LINE OUTBOARD ISOLATION 
VALVE did not automatically close and manually closes 2-FCV-71-3.  Informs 
the NUSO concerning the status of 2-FCV-71-3. 

 BOP 

4.2 Subsequent Actions 
 
[1] IF ANY EOI entry condition is met, THEN ENTER the appropriate EOI(s).  

[2] DISPATCH an operator to the RCIC Turbine room to investigate. 

 Driver 
If contacted as an AUO, Mechanical Maintenance, or the Work Control 
NUSO acknowledge any report or direction given. 

 BOP 

[3] CHECK the following monitors for a rise in activity or area temperature: 

[3.1] 2-RR-90-1, AREA RADIATION, Bank 2 Point 6 & 9  
(2-RI-90-26 & 29), Panel 2-9-2.  

[3.2] 2-MON-90-50, AIR PARTICULATE MONITOR RADIATION  
(2-RM-90-57), Panel 2-9-2.  

[3.3] 2-RM-90-250, Reactor and Turbine Building Exhaust Radiation on 
CHEMISTRY CAM MONITOR CONTROLLER, 0-MON-90-361A,  
Panel 1-9-2.  

 Driver If contacted as Unit 1, there is no apparent rise in 2-MON-90-250 activity. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   5                    Page 3 of 5 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Isolation, One Valve Fails to 

Automatically Close 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[3.4] 2-TR-69-29, LEAK DETECTION SYSTEM TEMPERATURE  
(Panel 2-9-22) 

[4] ENSURE OPEN 2-FCV-1-55 and -56, MAIN STEAM LINE INBOARD and 
OUTBOARD DRAIN ISOLATION VALVE, to drain RCIC steam lines. 

[5] IF the isolation occurred due to Exhaust Diaphragm High Pressure, THEN 
DISPATCH an AUO to check 2-SHV-071-0014, RCIC TURBINE EXHAUST 
SHUTOFF VALVE, DRAIN LINE SHUTOFF VALVE LOCKED OPEN. 

[6] N/A 

[7] N/A 

[8] N/A 

[9] REFER TO 2-OI-71, Reactor Core Isolation Cooling System and PLACE 
RCIC in the condition directed by the NUSO. 

 Driver 

If contacted as the Work Control/Outside NUSO or AUO to investigate 
the cause, prepare tags, or address Protected Equipment Requirements 
acknowledge the direction.   

If contacted as an AUO to check ATUs in the Aux Instrument Room, 
acknowledge the direction. 

 NUSO 

Technical Specification 3.6.1.3, Primary Containment Isolation Valves (PCIVs) 
 
LCO – Each PCIV, except Reactor Building to Suppression Chamber Vacuum 
Breakers, shall be OPERABLE 
 
NOTES: 

1. Penetration flow paths except for 18 and 20 inch purge valve penetration 
flow paths may be un-isolated intermittently under administrative controls. 

2. Separate Condition entry is allowed for each penetration flow path. 

3. Enter applicable Conditions and Required Actions for systems made 
inoperable by PCIVs. 

4. Enter applicable Conditions and Required Actions of LCO 3.6.1.1, "Primary 
Containment," when PCIV leakage results in exceeding overall containment 
leakage rate acceptance criteria in MODES 1, 2, and 3. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   5                    Page 4 of 5 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Isolation, One Valve Fails to 

Automatically Close 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Condition: 

-------------------------------- NOTE --------------------------------------- 
Only applicable to penetration flow paths with two PCIVs. 

--------------------------------------------------------------------------------- 

A.  One or more penetration flow paths with one PCIV inoperable except due 
to MSIV Leakage not within limits. 

 NUSO 

REQUIRED ACTION 

A.1 Isolate the affected 
penetration flow path by use of at 
least one closed and de-activated 
automatic valve, closed manual 
valve, blind flange, or check valve 
with flow through the valve 
secured. 

AND 

A.2 

------------------NOTE------------------- 
Isolation devices in high radiation 
areas may be verified by use of  
administrative means. 
--------------------------------------------- 

Verify the affected penetration 
flow path is isolated. 

COMPLETION TIME 

A.1 – 4 hours except for Main 
Steam Line 

AND 

 

 

 

 

A.2 – Once per 31 days for 
isolation devices outside Primary 
Containment 

AND 

Prior to entering MODE 2 or 3 
from MODE 4, if Primary 
Containment was de-inerted while 
in MODE 4, if not performed 
within the previous 92 days, for 
isolation devices inside Primary 
Containment 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   5                    Page 5 of 5 
 
Event Description:  Reactor Core Isolation Cooling (RCIC) Isolation, One Valve Fails to 

Automatically Close 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Technical Specification 3.5.3, RCIC System 
 
LCO 3.5.3 The RCIC System shall be OPERABLE 
 

-------------------------------- NOTE --------------------------------------- 
LCO 3.0.4.b is not applicable to RCIC 

--------------------------------------------------------------------------------- 
 
Condition: 

A.  RCIC System inoperable. 

 NUSO 

REQUIRED ACTION 

A.1 Verify by administrative 
means High Pressure Coolant 
Injection is OPERABLE. 

AND 

A.2 Restore RCIC System to 
OPERABLE status. 

COMPLETION TIME 

A.1 – Immediately 

 

 

A.2 – 14 days 

 NRC 
End of Event 5.  Request that the driver insert Event 6, Main Turbine 
Vibration. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   6                    Page 1 of 5 
 
Event Description:  Main Turbine Vibration 
 
Symptoms/Cues:  Event is initiated by the Simulator driver when requested by the Chief 

Examiner.  Main Turbine vibration level will rise above the alarm setpoint, but 
not above the “immediate trip” action level until after the power reduction 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 6 to cause high 
vibration on the Main Turbine. 

 BOP 
Acknowledges and reports the following alarm to the NUSO: 

• MAIN TURBINE VIBRATION HIGH, 2-9-7B, Window 32 

 NUSO Directs the BOP to respond in accordance with the appropriate ARP. 

 BOP 

2-9-7B, Alarm Response Procedure 

MAIN TURBINE VIBRATION HIGH, Window 32 
 
Operator Action: 

A. VALIDATE alarm by checking the following:  

• On EHC WORKSTATION, Turbine Vibration screen  

• On ICS, MAIN TURBINE BEARINGS (TURBBRG) screen 

• 2-MON-47-94, TURBINE GENERATOR VIBRATION (Panel 2-9-7) 

• Computer points 47-1501A&B thru 47-1512A&B 

B. IF alarm is valid, THEN PERFORM the following:  

1. DETERMINE cause by checking PROBABLE CAUSE section above.  

2. REDUCE load and OBSERVE vibration.  

 NUSO Directs the OATC to reduce Main Turbine Load by reducing Reactor Power. 

 NRC 

The crew may elect to reduce Reactor Power via either a manual 
Runback, Master Recirc Speed Control, or individual Recirc Pump Speed 
Controls and may stop the method selected at any point deemed 
necessary. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   6                    Page 2 of 5 
 
Event Description:  Main Turbine Vibration 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-OI-68, Reactor Recirculation System 

Section 8.12, Initiating Manual Runbacks 
 

NOTES 

1) Manual runback controls are utilized when it becomes necessary to 
reduce Reactor Power and Core Flow during abnormal plant conditions.  

2) This section is performed at Panel 2-9-5.  

3) Depressing a manual runback pushbutton initiates a runback of both 
Recirc Pumps until the setpoint is reached.  Depressing the pushbutton a 
second time stops the manual runback.  The pushbutton can be depressed 
a third and fourth time to reinitiate and stop the manual runback.  This 
pattern can be repeated until the applicable setpoint is reached.  

4) Attachment 2 can be referred to for additional information on manual 
runback controls.  

5) When initiating manual runbacks, the appropriate manual pushbutton 
must be depressed until the backlight is blinking, then the pushbutton can 
be released.  

6) If ≥25 rpm mismatch in the lower direction exists between Speed 
Demand and Calculated Speed, the Manual Runback pushbuttons are 
disabled.  

7) RECIRC PUMPS MID POWER RUNBACK is to be used any time a 
Condensate Pump trips and Reactor Power is greater than or equal to 90%. 

 

 OATC 

(If the Crew elects to use an Upper Power Runback) 

[1] IF time permits, THEN REVIEW Precautions and Limitations.  (REFER TO 
Section 3.0).  

[2] IF desired to reduce Reactor Power to approximately 90%, THEN 
(Otherwise N/A):  

[2.1] DEPRESS 2-HS-68-42, RECIRC PUMPS UPPER POWER 
RUNBACK Pushbutton.  

[2.2] CHECK the following:  

• Pushbutton backlight blinks until setpoint is reached 

• Reactor Power lowers to approximately 90% 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   6                    Page 3 of 5 
 
Event Description:  Main Turbine Vibration 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

(If the Crew elects to use a Mid-Power Runback) 

[3] IF desired to reduce Reactor Power to 66.3%, THEN (Otherwise N/A):  

[3.1] DEPRESS 2-HS-68-43, RECIRC PUMPS MID POWER RUNBACK 
pushbutton. 

[3.2] CHECK the following:  

• Pushbutton backlight blinks until setpoint is reached 

• Reactor power lowers to 66.3% 

 OATC 

(If the Crew elects to use a Core Flow Runback) 

[4] IF desired to reduce Core Flow to approximately 60%, THEN (Otherwise 
N/A):  

[4.1] DEPRESS RECIRC PUMPS CORE FLOW RUNBACK  

Pushbutton, 2-HS-68-44.  

[4.2] CHECK the following:  

• Pushbutton backlight blinks until setpoint is reached  

• Core Flow lowers to approximately 60% 

 OATC 

(If the Crew elects to use individual or Master Speed Control) 
 
2-OI-68, Reactor Recirculation System 

Section 6.2, Adjusting Recirc Flow 
 

NOTES  
1) Thermal Limits are shown in 0-TI-248, Unit 2 Core Operating Limits 
Report (COLR) and 2-SR-2, Instrument Checks and Observations. 
2) Recirc Flow changes made during the later part of the operating cycle 
(Coast down) could cause Core Flow values to approach or exceed the 
allowable values of the Increased Core Flow (ICF) Region of the power to 
flow map. Instruments used to monitor Pump Speed and Core Flow should 
be identified in the Reactivity Control Plan. These values should be 
recorded prior to reducing Core Flow and used as a benchmark to 
reestablish the previous conditions when returning to power. Increased 
caution should be used when changes in Recirc Flow are made in this area. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   6                    Page 4 of 5 
 
Event Description:  Main Turbine Vibration 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[1] IF desired to control Recirc Pumps 2A and/or 2B speed with Recirc 
Individual Control, THEN PERFORM the following:  

• LOWER Recirc Pump 2A using 2-HS-96-17A(17B)(17C), 
SLOW(MEDIUM)(FAST), (Otherwise N/A) 

AND/OR  

• LOWER Recirc Pump 2B using 2-HS-96-18A(18B)(18C), 
SLOW(MEDIUM)(FAST), (Otherwise N/A) 

[2] WHEN desired to control Recirc Pumps 2A and/or 2B speed with the 
RECIRC MASTER CONTROL, THEN ADJUST Recirc Pump Speed 2A & 2B 
using the following pushbuttons as required.  

• 2-HS-96-33, LOWER SLOW  

• 2-HS-96-34, LOWER MEDIUM  

• 2-HS-96-35, LOWER FAST  

 NRC 

Based on the vibrations not lowering following the power reduction, the 
Crew may elect to insert a manual Reactor SCRAM. 

If the Crew does not SCRAM after the power reduction, request that the 
driver insert Event 16 to cause Main Turbine Vibrations to rise above the 
TURBINE TRIP action level in 2-ARP-9-7B, Window 32 (MAIN TURBINE 
VIBRATION HIGH). 

 BOP 

(Continuing actions of Alarm Response Procedure 2-9-7B, Window 32, MAIN 
TURBINE VIBRATION HIGH) 

3. IF any of the vibration limits requiring a trip are met in Table 1, THEN 
DEPRESS Turbine TRIP pushbutton, 2-HS-47-67D: 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   6                    Page 5 of 5 
 
Event Description:  Main Turbine Vibration 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
Directs the OATC to insert a manual Reactor SCRAM and enter 2-AOI-100-1, 
Reactor SCRAM. 

 NRC 
End of Event 6.  Event 7, Hydraulic Anticipated Transient Without 
SCRAM (ATWS) is automatically entered on Simulator setup.  No action 
is required by the driver to insert Event 7. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 1 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 
Symptoms/Cues:  Event is automatically initiated during simulator setup.  Control Rods will not 

fully insert into the Core when the OATC inserts a manual SCRAM for  
Event 6 

 

Time Position Applicant’s Actions or Behavior 

 NRC 

Event 7, Hydraulic Anticipated Transient Without SCRAM (ATWS) is 
inserted on Simulator Setup.  No action is required by the Driver to 
insert Event 7. 

Two (2) minutes after the Reactor MODE SWITCH is placed in shutdown, 
all Turbine Bypass Valves will be closed due to a Control Unit Failure.  
See Event 8, Bypass Valves Fail Closed on page 33 of 40.  No action is 
required by the driver to insert Event 8. 

 Driver 

During Event 7, when contacted as the Outside (or Work Control) NUSO 
acknowledge direction to perform EOI Appendices and enter events as 
necessary: 

• Event 20 – 2-EOI-Appendix-1F, Manual SCRAM 

• Event 21 – 2-EOI-Appendix-2, Defeating ARI Logic Trips 

• Event 22 – 2-EOI-Appendix-8A, Bypassing Group RPV Low Low 
Low Level Isolation Interlocks 

• Event 23 – 2-EOI-Appendix-8E, Bypassing Group 6 RPV Low Level 
and High Drywell Pressure Isolation Interlocks  

• Event 24 – 2-EOI-Appendix-1D, Insert Control Rods Using Reactor 
Manual Control System (Close 2-FCV-85-586, CHARGING WATER 
ISOLATION) 

• Event 25 – Open 2-FCV-85-586, CHARGING WATER ISOLATION 

Once the event(s) requested have finished their time delay, report 
completion of the various EOI Appendices to the Control Room. 

 OATC 

2-AOI-100-1, Reactor SCRAM 
 
[1] DEPRESS 2-HS-99-5A/S3A, REACTOR SCRAM A and 2-HS-99-5A/S3B, 
REACTOR SCRAM B on Panel 2-9-5.  

[2] PLACE 2-HS-99-5A/S1, REACTOR MODE SWITCH in SHUTDOWN.  

[3] IF all Control Rods can NOT be verified fully inserted, THEN INITIATE ARI. 
[4] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 2 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[5] IF Reactor Power is ABOVE 5% or unknown, THEN PERFORM the 
following:   

[5.1] REPORT the following to the Unit NUSO:  

• REACTOR SCRAM, Mode Switch in SHUTDOWN  

• Control Rods out  

• Reactor Power  

• Continuing with ATWS Actions  

[5.2] ENSURE shutdown both Recirc Pumps.  

 NRC 
NOTE: The start time for the Critical Task below (STOP and PREVENT) 
begins when Recirc Pump Speeds are equal to zero. 

 CREW 

Critical Task:  

When Reactor Power is greater than 5% or unknown during an ATWS, 
STOP and PREVENT all injection into the Reactor except for RCIC, CRD, 
and SLC within 130 seconds of the loss of forced recirculation to 
prevent possible fuel damage. 
 
Critical Task Failure Criteria:  

The operating crew fails to STOP and PREVENT injection and lower 
Reactor Water Level for Reactor Power control during an ATWS within 
130 seconds after Recirculation Flow is stopped. 

 OATC 

[5.3] STOP and PREVENT injection from CONDENSATE and 
FEEDWATER per EOI APPENDIX 4.  

• Maintain Reactor Water Level (-) 180 inches to (-) 50 inches  

[5.4] STOP and PREVENT injection from HPCI, RHR, and Core Spray per 
EOI APPENDIX 4.  

[5.5] INITIATE SLC and ENSURE injection. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 3 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 CREW 

Critical Task: 

With a Reactor SCRAM required and the Reactor not shutdown, to 
prevent an uncontrolled Reactor depressurization and subsequent 
power excursion inhibit ADS or control Reactor Water Level such that no 
automatic ADS actuation occurs. 
 
Critical Task Failure Criteria: 

ADS automatic initiation with Control Rods out. 

 BOP 

[5.6] INHIBIT ADS LOGIC.  

[5.7] BYPASS Group 1 RPV Low-Low-Low Level isolation interlocks per 
EOI APPENDIX 8A. (SEE PAGE 29 of 40 FOR ACTIONS) 

 OATC 

[5.8] WHEN Reactor Water Level reaches (-) 50 inches, THEN REPORT 
“ATWS Actions Complete”  

• Reactor Water Level and trend  

• Reactor Power Level  

• Reactor Pressure and trend 

• MSIV position  

• SLC IS/IS NOT injecting 

 OATC 

[5.9] N/A 

[5.10] IF Any Main steam line is OPEN, THEN CALL for  
2-EOI-APPENDIX-8E, Bypassing Group 6 Low RPV Level and High 
Drywell Pressure Isolation interlocks. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 4 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Enters 2-EOI-1A, ATWS RPV Control. 

 
 

 
 

 

 

ARC/L-1 

INHIBIT ADS 

 
ARC/L-2 

ENSURE each as required: 

• PCIS isolations (Groups 1, 2, and 3) 

• ECCS 

• RCIC 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 5 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

ARC/L-3 

IF THEN 

PC Water Level and Drywell 
Pressure CANNOT be maintained in 
the safe area of Curve 7 

NO ACTION REQUIRED 

 
ARC/L-4 

IF THEN 

Reactor Power is above 5% or 
unknown 

AND 

RPV Water Level is above (-) 50 in. 

 

ALL Level/Power conditions exist 
(Table M-6) 

 

Reactor Power is above 10% or 
unknown 

AND 

RPV Water Level is below -162 in. 

AND 

MSRV open/cycling OR Drywell 
Pressure above 2.4 psig 

NO ACTION REQUIRED 

 

 NUSO 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 6 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                  Page 7 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO 
Directs the OATC to maintain Reactor Water Level in any band between  
(-) 50 and (-) 180 inches to keep Reactor Power low. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                 Page 8 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                 Page 9 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-EOI-APPENDIX-8A, Bypassing Group 1 Low Low Low Level Isolation 
Interlocks 
 
[1] BYPASS Group 1 RPV Low-Low-Low Level Isolation Interlocks as follows 
(Unit 2 Control Room, Panel 9-4): 

[1.1] PLACE keylock switch 2-HS-064-0056A, GROUP 1 RPV LOW 
LEVEL BYPASS (SYS A1), in BYPASS. 

[1.2] PLACE keylock switch 2-HS-064-0056B, GROUP 1 RPV LOW 
LEVEL BYPASS (SYS B1), in BYPASS. 

[1.3] PLACE keylock switch 2-HS-064-0056C, GROUP 1 RPV LOW 
LEVEL BYPASS (SYS A2), in BYPASS. 

[1.4] PLACE keylock switch 2-HS-064-0056D, GROUP 1 RPV LOW 
LEVEL BYPASS (SYS B2), in BYPASS. 

[1.5] ENSURE closed the following valves (Unit 2 Control Room,  
Panel 9-3): 

• 2-FCV-43-13, RX RECIRC SAMPLE INBOARD ISOLATION 
VALVE 

• 2-FCV-43-14, RX RECIRC SAMPLE OUTBOARD ISOLATION 
VALVE 

[2] N/A 

[3] N/A 

END OF EOI APPENDIX 8A 

 OATC 

Drives Control Rods using 2-EOI-Appendix-1D, Insert Control Rods Using 
Reactor Manual Control System 
 
[1] VERIFY at least one CRD Pump in service. 
 

NOTES 

1) Closing 2-85-586, CHARGING WATER ISOLATION valve may reduce 
the effectiveness of EOI Appendix 1A or 1B.  

2) A ladder may be required to perform the following step. REFER TO Tools 
and Equipment, Attachment 1.  

3) IF necessary, an alternate ladder is available at the HCU Modules, EAST 
and West banks. It is stored by the CRD Charging Cart. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                Page 10 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[2] IF Reactor SCRAM or ARI CANNOT be reset, THEN DISPATCH 
personnel to close 2-SHV-85-586, CHARGING WATER SHUTOFF (RB NE, 
El 565 ft). 

[3] VERIFY REACTOR MODE SWITCH in SHUTDOWN.  

[4] BYPASS Rod Worth Minimizer.  

[5] REFER TO Attachment 2 and INSERT Control Rods in the area of highest 
power as follows:  

[5.1] SELECT Control Rod.  

[5.2] PLACE CRD NOTCH OVERRIDE switch in EMERGENCY ROD IN 
position UNTIL Control Rod is NOT moving inward.  

[5.3] REPEAT Steps 1.0[5.1] and 1.0[5.2] for each Control Rod to be 
inserted. 

[6] WHEN NO further Control Rod movement is possible or desired, THEN 
DISPATCH personnel to verify open 2-SHV-85-586, CHARGING WATER 
SHUTOFF (RB NE, El 565 ft). 

 OATC 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                Page 11 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-EOI-APPENDIX-1F, Manual SCRAM 
 
[1] VERIFY Reactor Scram and ARI reset. 

[1.1] IF ARI CANNOT be reset, THEN EXECUTE EOI Appendix 2, 
Defeating ARI Logic Trips concurrently with Step 1.0[1.2]of this procedure. 

[1.2] N/A for the Control Room, this step is performed locally in the 
Auxiliary Instrument Room 

[2] WHEN RPS Logic has been defeated, THEN RESET Reactor SCRAM. 

[3] VERIFY OPEN Scram Discharge Volume Vent and Drain Valves. 

[4] DRAIN SDV UNTIL the following annunciators clear:  

• WEST CRD DISCH VOL WTR LVL HIGH HALF SCRAM  
(Panel 2-9-4, 2-XA-55-4A, Window 1) 

• EAST CRD DISCH VOL WTR LVL HIGH HALF SCRAM  
(Panel 2-9-4, 2-XA-55-4A, Window 29) 

 NRC 
The accumulators will drain in approximately 7 minutes, and the alarms 
at Panel 2-9-4, Windows 1 and 29, will clear.  The OATC may then 
attempt a Reactor SCRAM. 

 OATC 

[5] DISPATCH personnel to VERIFY OPEN 2-SHV-085-0586, CHARGING 
WATER ISOLATION. 
 

NOTES 

1) If EOI Appendix 2 has been executed, ARI initiation or reset will NOT be 
possible or necessary in Step 1.0[6].  

2) If Reactor Pressure is greater than 600 psig, NUSO may direct 
performance of step 1.0[6] prior to accumulators being fully recharged. 

 
[6] WHEN CRD Accumulators are recharged, THEN INITIATE manual 
Reactor SCRAM and ARI. 

 NRC 
Control Rods will insert the first time the OATC attempts a Reactor 
SCRAM after the ATWS. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   7                Page 12 of 12 
 
Event Description:  Hydraulic Anticipated Transient Without SCRAM (ATWS) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[7] CONTINUE to perform Steps 1.0[1] through 1.0[6] UNTIL ANY of the 
following exists:  

• ALL Control Rods are fully inserted,  

OR  

• NO inward movement of Control Rods is observed,  

OR  

• NUSO directs otherwise 

END OF EOI APPENDIX 1F 

 NRC 
End of Event 7. When the crew has inserted all Control Rods and has 
control of Reactor Water Level above the Top of Active Fuel  
((-) 162 inches) using high pressure systems, end of Scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 1 of 7 
 
Event Description:  Bypass Valves Fail Closed 
 
Symptoms/Cues:  Event is automatically initiated when the crew places the Reactor MODE 

SWITCH in SHUTDOWN.  Turbine Bypass Valves will all be closed after 60 
seconds 

 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 8 is automatically entered upon Simulator setup.  No action is 
required by the driver to insert Event 8. 

 CREW 
Diagnoses a Reactor Pressure rise when Bypass Valves are all closed.  
Determines that the Bypass valves have closed. 

 NUSO 
Directs the BOP to maintain Reactor Pressure using 2-EOI-APPENDIX-11A, 
Alternate RPV Pressure Control Systems MSRVs. 

 BOP 

2-EOI-APPENDIX-11A, Alternate RPV Pressure Control Systems MSRVs 
 
[1] N/A 

[2] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 2 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[3] OPEN MSRVs using the following sequence to control RPV Pressure as 
directed by the NUSO: 
 

1 2-PCV-1-179 MN STM LINE A RELIEF VALVE 

2 2-PCV-1-180 MN STM LINE D RELIEF VALVE 

3 2-PCV-1-4 MN STM LINE A RELIEF VALVE 

4 2-PCV-1-31 MN STM LINE C RELIEF VALVE 

5 2-PCV-1-23 MN STM LINE B RELIEF VALVE 

6 2-PCV-1-42 MN STM LINE D RELIEF VALVE 

7 2-PCV-1-30 MN STM LINE C RELIEF VALVE 

8 2-PCV-1-19 MN STM LINE B RELIEF VALVE 

9 2-PCV-1-5 MN STM LINE A RELIEF VALVE 

10 2-PCV-1-41 MN STM LINE D RELIEF VALVE 

11 2-PCV-1-22 MN STM LINE B RELIEF VALVE 

12 2-PCV-1-18 MN STM LINE B RELIEF VALVE 

13 2-PCV-1-34 MN STM LINE C RELIEF VALVE 

 
[4] N/A 

[5] N/A 

[6] N/A 

END OF EOI APPENDIX 11A 

 BOP 

Acknowledges and reports the following alarm when received: 

• SUPPRESSION POOL AVERAGE TEMPERATURE HIGH,  
2-9-3E, Window 12 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 35 of 40 

 
Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 3 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
Directs the BOP to respond in accordance with the appropriate Alarm 
Response Procedure. 

 BOP 

(If received) 

2-ARP-9-3E,Alarm Response Procedure  

SUPPRESSION POOL AVERAGE TEMPERATURE HIGH,  
Window 12 
 
Operator Action: 

A. IF alarm is valid, THEN ENTER 2-EOI-2, Primary Containment 
Control. 

 NUSO Enters 2-EOI-2, Primary Containment Control. 

 NUSO 

 

 

 
 
SP/T-1 

MONITOR and CONTROL Suppression Pool Temperature below 
95°F using available Suppression Pool Cooling (APPX 17A). 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 4 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 
 
SP/T-3 

OPERATE all available Suppression Pool Cooling using only RHR 
Pumps NOT required to assure adequate Core Cooling by 
continuous injection (APPX 17A) 

 

 NUSO 
Directs the BOP to place Suppression Pool Cooling in service in 
accordance with 2-EOI-Appendix-17A, RHR System Operation 
Suppression Pool Cooling. 

 BOP 

2-EOI-Appendix-17A, RHR System Operation Suppression Pool 
Cooling 
 

NOTE 

Placing a BYPASS SEL switch in BYPASS in Step 1.0[1] below 
prevents automatic opening of the affected RHR loop's Outboard 
Injection Valve.  This makes LPCI Mode of that RHR Loop 
inoperable. 

 
[1] IF Adequate Core Cooling is assured OR directed to cool the 
Suppression Pool irrespective of Adequate Core Cooling, THEN 
BYPASS LPCI Injection Valve open interlock AS NECESSARY:  

• PLACE 2-HS-74-155A, LPCI SYSTEM I OUTBOARD 
INJECTION VALVE BYPASS SELECT in BYPASS 

• PLACE 2-HS-74-155B, LPCI SYSTEM II OUTBOARD 
INJECTION VALVE BYPASS SELECT in BYPASS 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 5 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[2] PLACE RHR SYSTEM I(II) in Suppression Pool Cooling as follows:  

[2.1] ENSURE at least one RHRSW Pump supplying each EECW 
Header.  

[2.2] ENSURE RHRSW Pump supplying desired RHR Heat 
Exchanger(s).  

[2.3] THROTTLE the following in service RHRSW Outlet Valves to 
obtain 1700 to 4500 gpm RHRSW flow:  

• 2-FCV-23-34, RHR HX 2A RHRSW OUTLET VALVE  

• 2-FCV-23-46, RHR HX 2B RHRSW OUTLET VALVE  

• 2-FCV-23-40, RHR HX 2C RHRSW OUTLET VALVE  

• 2-FCV-23-52, RHR HX 2D RHRSW OUTLET VALVE  

[2.4] IF Directed by NUSO, THEN PLACE 2-XS-74-122(130), RHR 
SYSTEM I(II) LPCI 2/3 CORE HEIGHT OVERRIDE, in MANUAL 
OVERRIDE. 

[2.5] IF LPCI Initiation signal exists, THEN MOMENTARILY 
PLACE 2-XS-74-121(129), RHR SYSTEM I (II) CONTAINMENT 
SPRAY/COOLING VALVE SELECT, in SELECT.  

[2.6] IF 2-FCV-74-53(67), RHR SYSTEM I(II) LPCI INBOARD 
INJECTION VALVE, is OPEN, THEN ENSURE CLOSED  
2-FCV-74-52(66), RHR SYSTEM I(II) LPCI OUTBOARD INJECT 
VALVE.  

[2.7] OPEN 2-FCV-74-57(71), RHR SYSTEM I(II) SUPPRESSION 
CHAMBER/POOL ISOLATION VALVE.  

[2.8] ENSURE desired RHR Pump(s) for Suppression Pool 
Cooling are operating. 

 

CAUTION 

RHR System Flows below 7,000 gpm or above 10,000 gpm for one 
pump operation may result in excessive vibration and equipment 
damage. 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 6 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[2.9] THROTTLE OPEN 2-FCV-74-59(73), RHR SYSTEM I(II) 
SUPPRESSION POOL COOLING/TEST VALVE, to maintain 
EITHER of the following as indicated on 2-FI-74-50(64), RHR 
SYSTEM I(II) FLOW:  

• Between 7,000 and 10,000 gpm for one pump operation 

OR  

• At or below 13,000 gpm for two pump operation 

[2.10] ENSURE CLOSED 2-FCV-74-7(30), RHR SYSTEM I(II) 
MINIMUM FLOW VALVE.  

[2.11] MONITOR RHR Pump NPSH using Attachment 1. 

 BOP 
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Op Test No.:  22-04       Scenario No.   NRC-2                Event No.:   8                    Page 7 of 7 
 
Event Description:  Bypass Valves Fail Closed  
 

Time Position Applicant’s Actions or Behavior 

 BOP 
[2.12] NOTIFY Chemistry that RHRSW is aligned to in service 
RHR Heat Exchangers. 

 Driver 
When contacted as Chemistry, acknowledge any reports or 
direction given. 

 NRC 

End of Event 8.  Once the crew has inserted all Control Rods, has 
control of Reactor Pressure using Safety Relief Valves with a 
band prescribed by the NUSO, and has control of Reactor Water 
Level above the Top of Active Fuel ((-) 162 inches) using high 
pressure systems, end of Scenario. 

 



 

 
 
 

 

  

  UNIT 2 SHIFT TURNOVER MEETING Today   

  

MODE 
1 

DAYS ON LINE Total Drywell Leakage 
(gpm) 

Protected Equipment   

  389 None   

  PRA (Phoenix) -Green 1.55    

  Rx Power 500Kv GRID - Qualified Floor Drain (gpm)    

  100% 161Kv Grid -Qualified 0.11    

  MWe Last breaker closure 
Equipment Drain 

(gpm) 
   

  1280 4/23/21 05:41 1.44     

  

□ Review logs   □Qualifications   □Review RCP/Rx Brief   □Review LCO/OWA Actions   □Walkdown Panels/Verify EOOS     

□ CR Reviews Complete □ Leadership and Team Effectiveness   

  CHANGES IN LCOs   

     

     

  LCOs OF 72 HOURS OR LESS   

     

     

  SIGNIFICANT ITEMS DURING PREVIOUS SHIFT/RADIOLOGICAL CHANGES   

  EHPM tagged for breaker inspection.   

  2A RBCCW Pump tagged for bearing replacement.  The spare RBCCW Pump is aligned to Unit 3.   

     

  MAJOR EQUIPMENT CHANGES PLANNED FOR THIS SHIFT   

  Support maintenance on the EHPM and 2A RBCCW Pump.   

     

     

  OPERATOR WORK AROUNDS     OWAs – U0-1/U2-0     Burdens - U0 – 0/U2-0    Operator Challenges – U0 – 12/U2 - 6   

     

     

   ODMIs/ACMPs   

     

     

  ONEAs   

     

     

  FIRE RISK SIGNIFICANT ITEMS OOS/FPLCO Actions Due   

     

     

  SCHEDULED ITEMS NOT COMPLETED   
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Facility:  BFN                       Scenario Number:    NRC-3                

Scenario Source: NEW                                      Op-Test Number:     22-04 

Examiners: __________________________                       
__________________________ 
__________________________ 

Operators: NUSO: ________________________                      

                  OATC: ________________________ 

                  BOP: _________________________ 

Initial Conditions: 100 % Reactor Power.   
 
Turnover:  2B Bus Duct Fan is tagged for maintenance.  1B CRD Pump is tagged to add oil.  
Instrument Mechanics are preparing for maintenance in the Aux Instrument Room. Perform Turning 
Gear Auto Start Test in accordance with 2-OI-47B, Main Turbine Lube Oil System, Sect. 6.3. 
 
Critical Tasks: 

1. Start the Standby Stator Cooling Water Pump before the Turbine Trip Timer times out and trips the 
Main Turbine, resulting in an automatic Reactor SCRAM. 

2. When Drywell Sprays are required, initiate Drywell Sprays while in the safe region of the Drywell 
Spray Initiation Limit Curve to prevent challenging Primary Containment negative pressure capability. 

Event 
Number 

Malfunction 
Number 

Event 
Type* 

Event Description 

1. N/A 
N-BOP 

N-NUSO 
Turning Gear Oil Pump Auto Start Test 

2. RD22 

C-OATC 

MC-OATC 

C-NUSO 

Control Rod Drive (CRD) Flow Transmitter Fails High 

3.  N/A TS-NUSO 2A SLC Pump Low Oil Level 

4. AD01M 

C-BOP 

MC-BOP 

C-NUSO 

Steam Relief Valve (SRV) Fails Open 

5. N/A 
R-OATC 

R-NUSO 
Reactor Power Reduction 

6. RD04R3011 
C-OATC 

TS-NUSO 
Control Rod Drift Out 

7. 
HS-35-35A 

PMP-35-36 

C-BOP 

MC-BOP 

C-NUSO 

Stator Cooling Water Pump Trip 

8. 
AD01M 

PC05M 
M-ALL SRV Fails Open / Tail Pipe Leak  

9. 
FCV-74-74 

FCV-74-60 

C-BOP 

C-NUSO 
Drywell Spray Failure 

10. FW15C 

C-OATC 

MC-OATC 

C-NUSO 

2C Reactor Feedwater Pump (RFPT) Trip 

*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor, (TS)Tech Spec, (MC) Manual Control 
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Events 
 

1. The crew will perform the Turning Gear Auto Start Test in accordance with  
2-OI-47B, Main Turbine Lube Oil System, Section 6.3. 
 

2. The CRD Flow Transmitter will fail high, requiring action by the crew to take 
manual control of the CRD Flow Controller in accordance with OPDP-1, 
Conduct of Operations, 2-AOI-85-3, CRD System Failure, and 2-OI-85, Control 
Rod Drive System to restore system flow. 
 

3. The Reactor Building Assistant Unit Operator (AUO) will report that there is no visible 
oil level for 2A Standby Liquid Control (SLC) Pump.  The Nuclear Senior Unit Operator 
(NUSO) will address Technical Specifications. 
 

4. Steam Relief Valve (SRV) 2-FCV-1-179, MAIN STEAM LINE A RELIEF VALVE 
will open inadvertently, requiring the crew to respond in accordance with  
2-AOI-1-1, Relief Valve Stuck Open.   
 

5. As a result of the failed open SRV, the crew will reduce Reactor Power in 
accordance with 2-AOI-1-1, Relief Valve Stuck Open. 
 

6. A Control Rod will drift out. The crew will take actions to insert the Control Rod 
in accordance with 2-AOI-85-6, Rod Drift Out.  The drifting Control Rod will 
latch into position “00” and the NUSO will address Technical Specifications. 
 

7. 2A Stator Cooling Water (SCW) Pump will trip and the Standby Pump will not 
automatically start. The crew will respond in accordance with Alarm Response 
Procedure (ARP) GEN STATOR COOLANT SYS ABNORMAL 2-XA-35-100,  
2-ARP-9-7A, Window 22, and start the Standby SCW Pump in order to prevent the 
Turbine Trip Timer from timing out and tripping the Main Turbine. 
 

8. SRV 2-FCV-1-179, MAIN STEAM LINE A RELIEF VALVE will fail again open 
and will not be able to be closed.  When the SRV fails open, a tail pipe leak will 
occur in the Drywell, causing Drywell Pressure and Temperature to rise. The 
crew will respond in accordance with the Emergency Operating Instructions 
(EOIs). 

 
9. When the Balance of Plant Operator (BOP) attempts to spray the Drywell in 

accordance with 2-EOI-APPENDIX-17B, RHR System Operation Drywell Sprays, the 
first loop used will fail, requiring the crew to switch loops of Drywell Spray. 

 
10. Following the Reactor SCRAM and during Reactor Feedwater Pump (RFPT) 

Automatic SCRAM Response, 2C RFPT will trip, requiring action by the crew to 
maintain Reactor Water Level using another RFPT or other high-pressure 
injection system. 

 
The Scenario ends when the crew is spraying the Drywell and has control of Reactor 
Water Level above the Top of Active Fuel ((-) 162 inches) using high-pressure systems. 
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Critical Tasks    2 
 
1. Start the Standby Stator Cooling Water Pump before the Turbine Trip Timer 

times out and trips the Main Turbine, resulting in an automatic Reactor SCRAM. 
 
a. Safety Significance 

Prevents an unnecessary Reactor SCRAM. 
 

b. Cues 
Turbine Trip Timer Initiated Alarm. 
Standby Stator Cooling Water Pump fails to auto start.  
 

c. Measured by: 
 Observation – the crew takes action to start the standby Stator Cooling Water 

Pump. 
  
 d. Feedback 

The standby Stator Cooling Water Pump starts.  
The Turbine Trip Timer Initiated alarm clears. 
 

e. Critical Task Failure Criteria: 
 The operating crew fails to start the standby Stator Cooling Water Pump and an 

automatic Reactor SCRAM occurs after the Turbine Trip Timer times out. 
 

2. When Drywell Sprays are required, initiate Drywell Sprays while in the safe 
region of the Drywell Spray Initiation Limit Curve to prevent challenging Primary 
Containment negative pressure capability. 

 

a. Safety Significance: 

Precludes failure of Primary Containment 
 
b. Cues: 

Procedural compliance. 
High Drywell and Suppression Chamber Pressure. 
High Drywell Temperature. 

 
c. Measured by: 

Observation – the crew verifies Primary Containment parameters prior to initiating 
Drywell Sprays. 

 
d. Feedback: 

Drywell Pressure and Temperature lowering. 
Suppression Chamber Pressure lowering. 
RHR Flow to Containment Cooling and Sprays. 

 
e. Critical Task Failure Criteria: 

Drywell Sprays are initiated with Drywell Pressure and Temperature outside the 
safe are of the Drywell Spray Initiation Curve (Curve 5). 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   1                    Page 1 of 3 
 
Event Description:  Turning Gear Oil Pump Auto Start Test 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
PRIOR to placing the simulator in RUN, start CPERF to record critical 
parameters. 

 NRC 

If the crew does not start Event 1, Turning Gear Oil Pump Auto Start Test 
after assuming the shift, request that the Driver contact the Nuclear Unit 
Senior Operator (NUSO) as the Shift Manager and direct the crew to 
perform the test. 
NOTE:  The crew may elect to hold a re-focus brief prior to commencing 
the test. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to perform the Turning Gear Oil Pump Auto 
Start Test. 

If contacted by the crew as the Turbine Building Assistant Unit Operator 
(AUO) acknowledge any direction given and report that you are standing 
by in the Unit 2 Turbine Building. 

 NUSO 
Directs BOP to perform 2-OI-47B, Main Turbine Lube Oil System 

Section 6.3, Turning Gear Oil Pump Start Test  

 BOP 

2-OI-47B, Main Turbine Lube Oil System 

Section 6.3, Turning Gear Oil Pump Start Test 
 

NOTES 

1) This test should be performed monthly during normal operation of the 
Turbine.  

2) Steps are performed at Panel 2-9-7 in the Control Room and locally at 
the Main Turbine Oil Tank (MTOT), elevation 586’, Column T9-K Line. 

 

CAUTION 

If the Turning Gear Oil Pump (TGOP) fails the auto start test, the turbine 
may continue to operate at load.  However, the problem with the Turning 
Gear Oil Pump is required to be corrected immediately. 

 
[1] CHECK that the Turning Gear Oil Pump (TGOP) is NOT running. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   1                    Page 2 of 3 
 
Event Description:  Turning Gear Oil Pump Auto Start Test 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
If contacted as the Turbine Building AUO to verify that the TGOP is not 
running, acknowledge the direction and report that it is not running. 

 BOP 

[2] CHECK 2-HS-47-11A, TURNING GEAR OIL PUMP switch is in AUTO. 

[3] PLACE and HOLD 2-HS-47-21A, TGOP AUTO START TEST A and B 
handswitch, in the TEST A position. 

[4] INSTRUCT Operator stationed at the Main Turbine Oil Tank (MTOT) to 
complete the following:  

[4.1] CHECK by shaft rotation that the TGOP starts. 

[4.2] CHECK Discharge Pressure, as indicated by 2-PI-47-48, TURBINE 
TURNING GEAR OIL PUMP DISCHARGE PRESSURE, is above 40 psig. 

 Driver 
When contacted as the Turbine Building AUO to perform steps [4.1] and 
[4.2], report that the TGOP has started and Discharge Pressure is above 
40 psig. 

 BOP 

[5] RELEASE 2-HS-47-21A, TGOP AUTO START TEST A and B handswitch.  

[6] STOP 2-HS-47-11A, TURNING GEAR OIL PUMP. 

[7] PLACE and HOLD 2-HS-47-21A, TGOP AUTO START TEST A and B 
handswitch in the Test B position. 

[8] INSTRUCT Operator stationed at the MTOT to CHECK Turning Gear Oil 
Pump starts. 

 Driver 
When contacted as the Turbine Building AUO to perform Step [8], report 
that the TGOP has started. 

 BOP 

[9] CHECK MAIN TURBINE BEARING OIL HEADER PRESSURE LOW  
2-PA-47-106 (2-XA-55-7A, Window 27) is ILLUMINATED. 

[10] RELEASE 2-HS-47-21A, TGOP AUTO START TEST A AND B 
handswitch. 

[11] N/A  

[12] STOP 2-HS-47-11A, TURNING GEAR OIL PUMP. 

[13] ENSURE 2-PA-47-106, MAIN TURB BEARING OIL HEADER 
PRESSURE LOW (2-XA-55-7A, Window 27) is RESET.  

[14] ENSURE 2-HS-47-11A, TURNING GEAR OIL PUMP handswitch is in 
AUTO. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   1                    Page 3 of 3 
 
Event Description:  Turning Gear Oil Pump Auto Start Test 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
End of Event 1.  Request that the driver insert Event 2, Control Rod Drive 
(CRD) Flow Transmitter Fails High. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   2                    Page 1 of 2 
 
Event Description:  Control Rod Drive (CRD) Flow Transmitter Fails High 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner.  The CRD Flow Controller will fail high and the CRD Flow Control 
Valves will be closed. 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When directed by the Chief Examiner, insert Event 2, Control Rod Drive 
(CRD) Flow Transmitter Fails High. 

 OATC 

Acknowledges and reports the following alarm to the NUSO: 

• CRD ACCUMULATOR CHARGING WATER HEADER PRESSURE 
HIGH, 2-9-5A, Window 10 

 NUSO 
Acknowledges the Operator at the Controls’ (OATC) alarm report.  Directs the 
OATC to respond in accordance with applicable Alarm Response Procedures 
and subsequently 2-OI-85, Control Rod Drive System.  

 OATC 

2-ARP-9-5A, Alarm Response Procedure 

ACCUMULATOR CHARGING WATER HEADER PRESSURE HIGH, 
 2-9-5A, Window 10 
 
A. CHECK pressure high on 2-PI-85-13A, CRD ACCUMULATOR CHARGING 
WATER HEADER on Panel 2-9-5.  

B. CHECK 2-FCV-85-11A (B), CRD LINE A(B) FLOW CONTROL VALVE, in 
service.  

 NRC 

The crew may attempt to switch Flow Control Valves.  However, as long 
as the Flow Transmitter is failed high, neither set of Flow Control Valves 
will operate in automatic.  2-FIC-85-11, CRD SYSTEM FLOW CONTROL, 
must be placed in MANUAL. 

 OATC 

C. IF in-service controller has failed, THEN REFER TO 2-OI-85, Control Rod 
Drive System.  

D. N/A 

 OATC 

Determines that the CRD Flow Transmitter has failed high, causing  
2-FCV-85-11A, CRD LINE A FLOW CONTROL VALVE to CLOSE.  In 
accordance with OPDP-1, Conduct of Operations, Section 3.5.3, Manual 
Control of Automatic Systems, takes manual control of 2-FIC-85-11, CRD 
SYSTEM FLOW CONTROL to restore CRD Parameters back to normal. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   2                 Page 2 of 2 
 
Event Description:   Control Rod Drive (CRD) Flow Transmitter Fails High 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-OI-85, Control Rod Drive System 

Section 8.34, AUTOMATIC/MANUAL operation of 2-FIC-85-11 
 
[1] REVIEW all Precautions and Limitations in Section 3.6.   

[2] IF transferring 2-FIC-85-11 from AUTO to MANUAL THEN: 

[2.1] PLACE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL in 
BALANCE.  

[2.2] BALANCE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL 
by turning Manual Control Pot inside Control Selector Wheel until 
red deviation pointer is in the Green Band. 

[2.3] PLACE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL in 
MANUAL.  

[2.4] ADJUST 2-FIC-85-11, CRD SYSTEM FLOW CONTROL 
manual potentiometer to establish the desired system flow. Refer 
to Section 5.1 or 6.10. 

[3] N/A 

 NRC 
End of Event 2.  Request that the Driver insert Event 3, 2A SLC 
Pump Low Oil Level. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   3                    Page 1 of 1 
 
Event Description:  2A SLC Pump Low Oil Level 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When requested by the Chief Examiner, call the NUSO and report as the 
Reactor Building AUO that 2A SLC Pump oil sight glass is cracked, there 
is oil on the floor, and there is no oil in the sight glass. If directed to 
open the circuit breaker for 2A SLC Pump, wait two (2) minutes and 
insert Event 3. If contacted as the Work Control/Outside NUSO, 
acknowledge direction to protect 2B SLC Pump and tag 2A SLC pump. 

 NUSO 

Technical Specification 3.1.7 – Standby Liquid Control System 
 
LCO 3.1.7 Two SLC subsystems shall be OPERABLE. 
 
Applicability: Modes 1, 2, and 3. 
 
Condition: 

A. One SLC subsystem inoperable. 

 NUSO 

REQUIRED ACTION: 

A.1 Restore SLC subsystem to 
OPERABLE status. 

COMPLETION TIME: 

A.1 – 7 Days 

 NRC 
End of Event 3. Request that the driver insert Event 4, Steam Relief Valve 
(SRV) Fails Open. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   4                    Page 1 of 3 
 
Event Description:  Steam Relief Valve (SRV) Fails Open 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner.  SRV 2-FCV-1-179, MAIN STEAM LINE A RELIEF VALVE, will 
inadvertently open 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4 to cause  
SRV 1-179 to fail open. 

 NRC SRV 1-179 is NOT an Automatic Depressurization System (ADS) Valve. 

 BOP 
Acknowledges and reports the following alarm to the NUSO: 

• MAIN STEAM RELIEF VALVE OPEN, 2-9-3C, Window 25 

 NUSO 
Directs the Balance of Plant Operator (BOP) to respond in accordance with 
the Alarm Response Procedure and 2-AOI-1-1, Relief Valve Stuck Open. 

 BOP 

2-ARP-9-3C, Alarm Response Procedure  

MAIN STEAM RELIEF VALVE OPEN, Window 25 
 
Operator Actions: 

A. CHECK 2-TR-1-1, MSRV DISCHARGE TAILPIPE TEMPERATURE, on 
Panel 2-9-47 and SRV Tailpipe Flow Monitor on Panel 2-9-3 for raised 
temperature and flow indications.  

B. REFER TO 2-AOI-1-1, Relief Valve Stuck Open.  

C. N/A 

 BOP 

2-AOI-1-1, Relief Valve Stuck Open 
 

NOTE 

Once a MSRV is operated, a time delay of 15 to 30 seconds can be 
expected before a response can be detected on 2-TR-1-1, MSRV 
DISCHARGE TAILPIPE TEMPERATURE. ICS can be used to monitor 
the discharge tailpipe temperature, but the appropriate indications on 
2-TR-1-1 must be confirmed. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   4                    Page 2 of 3 
 
Event Description:  Steam Relief Valve (SRV) Fails Open 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

4.1 Immediate Action 

[1] IDENTIFY stuck open Relief Valve by OBSERVING the following: 

• 2-FMT-1-4, SRV TAILPIPE FLOW MONITOR, on Panel 2-9-3, 

OR 

• 2-TR-1-1, MSRV DISCHARGE TAILPIPE TEMPERATURE recorder, 
on Panel 2-9-47 

 OATC 
[2] IF Relief Valve transient occurred while operating above 90% power, 

THEN REDUCE Reactor Power to ≤ 90% RTP with Recirc Flow. 

 NRC 
See Event 5, Reactor Power Reaction on page 10 of 40 for Reactor Power 
reduction actions. 

 NRC SRV 1-179 will close when cycled in Step [3]. 

 BOP 

[3] WHILE OBSERVING the indications for the affected Relief Valve on the 
Acoustic Monitor; CYCLE the affected Relief Valve Control Switch as required 
up to three times: 

• CLOSE to OPEN to CLOSE positions  

[4] N/A 

 BOP 
Section 4.2.4, Other Actions and Documentation 
 
[1] NOTIFY Reactor Engineering of current conditions 

 Driver 
When contacted as the Reactor Engineer, acknowledge any direction or 
information given. 

 BOP 

[2] IF ANY EOI entry condition is met, THEN ENTER the appropriate EOI(s).  

[3] REFER TO Technical Specifications Sections 3.5.1 and 3.4.3 for Automatic 
Depressurization System and Relief Valve operability requirements.  

[4] INITIATE Suppression Pool Cooling as necessary to maintain Suppression 
Pool Temperature less than 95°F.  

[5] N/A 

[6] INITIATE a Condition Report (CR) for the valve. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   4                    Page 3 of 3 
 
Event Description:  Steam Relief Valve (SRV) Fails Open 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Technical Specification 3.4.3 – Safety/Relief Valves (S/RVs) 
 
LCO 3.4.3 The safety function of 12 S/RVs shall be OPERABLE. 
 
Determines that an information only LCO would be required, as 12 SRVs are 
operable. 

 NRC 
End of Event 4 and 5.  Request that the driver insert Event 6, Control 
Rod Drift Out. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   5                    Page 1 of 3 
 
Event Description:  Reactor Power Reduction 
 
Symptoms/Cues:  Event is initiated by the crew in response to Event 4 (SRV 1-179 Fails Open)   
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 5 is entered by the Crew in response to Event 4.  No action is 
required by the driver to enter Event 5. 

 NRC 

The crew may elect to reduce Reactor Power to less than 90% by any of 
the following means: 

• Upper Power Runback, followed by lowering flow as necessary 
using the Recirc Master Control Pushbuttons 

• Mid-Power Runback; stopping the Reactor Power change as 
necessary below 90% 

• Core Flow Runback; stopping the Reactor Power change as 
necessary below 90% 

• Recirc Master Control Pushbuttons 

− 2-HS-96-33, LOWER SLOW 

− 2-HS-96-34, LOWER MEDIUM 

− 2-HS-96-35, LOWER FAST 

 OATC 

Reduces Reactor Power using Core Flow in accordance with 2-OI-68, Reactor 
Recirculation System. 
 
Section 6.2 Adjusting Recirc Flow 
 

NOTES 

1) Thermal Limits are shown in 0-TI-248, Station Reactor Engineer 
and 2-SR-2, Instrument Checks and Observations. 

2) Recirc Flow changes made during the later part of the operating 
cycle (Coastdown) could cause core flow values to approach or 
exceed the allowable values of the Increased Core Flow (ICF) Region 
of the power to flow map. Instruments used to monitor pump speed 
and Core Flow should be identified in the Reactivity Control Plan. 
These values should be recorded prior to reducing core flow and used 
as a benchmark to reestablish the previous conditions when returning 
to power. Increased caution should be used when changes in Recirc 
Flow are made in this area. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   5                    Page 2 of 3 
 
Event Description:  Reactor Power Reduction 
 
Symptoms/Cues:  Event is initiated by the crew in response to Event 4 (SRV 1-179 Fails Open)   
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[1] N/A 

[2] WHEN desired to control Recirc Pumps 2A and/or 2B speed with the 
RECIRC MASTER CONTROL, THEN ADJUST Recirc Pump Speed 2A & 2B 
using the following pushbuttons as required.  

• 2-HS-96-33, LOWER SLOW  

• 2-HS-96-34, LOWER MEDIUM 

• 2-HS-96-35, LOWER FAST 

 OATC 

Section 8.12, Initiating Manual Runbacks 
 

NOTES 

1) Manual runback controls are utilized when it becomes necessary to 
reduce Reactor Power and Core Flow during abnormal plant 
conditions. 

2) This section is performed at Panel 2-9-5. 

3) Depressing a manual runback pushbutton initiates a runback of 
both Recirc Pumps until the setpoint is reached. Depressing the 
pushbutton a second time stops the manual runback. The pushbutton 
can be depressed a third and fourth time to reinitiate and stop the 
manual runback. This pattern can be repeated until the applicable 
setpoint is reached. 

4) Attachment 2 can be referred to for additional information on 
manual runback controls. 

5) When initiating manual runbacks, the appropriate manual 
pushbutton must be depressed until the backlight is blinking, then the 
pushbutton can be released. 

6) If ≥ 25 RPM mismatch in the lower direction exists between Speed 
Demand and Calculated Speed, the Manual Runback pushbuttons are 
disabled.  

7) RECIRC PUMPS MID POWER RUNBACK is to be used any time a 
Condensate Pump trips and Reactor Power is greater than or equal  
to 90%. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   5                    Page 3 of 3 
 
Event Description:  Reactor Power Reduction 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[1] IF time permits, THEN REVIEW Precautions and Limitations. (REFER TO 
Section 3.0). 

[2] IF desired to reduce Reactor Power to approximately 90%, THEN 
(Otherwise N/A): 

[2.1] DEPRESS 2-HS-68-42, RECIRC PUMPS UPPER POWER 
RUNBACK Pushbutton.  

[2.2] CHECK the following: 

• Pushbutton backlight blinks until setpoint is reached 

• Reactor Power lowers to approximately 90% 

[3] IF desired to reduce Reactor Power to 66.3%, THEN (Otherwise N/A): 

[3.1] DEPRESS 2-HS-68-43, RECIRC PUMPS MID POWER RUNBACK.  

[3.2] CHECK the following: 

• Pushbutton backlight blinks until setpoint is reached 

• Reactor Power lowers to 66.3% 

[4] IF desired to reduce Core Flow to approximately 60%, THEN  
(Otherwise N/A): 

[4.1] DEPRESS 2-HS-68-44, RECIRC PUMPS CORE FLOW RUNBACK. 

[4.2] CHECK the following: 

• Pushbutton backlight blinks until setpoint is reached 

• Core Flow lowers to approximately 60% 

 NRC End of Event 5.  The crew will continue with actions of Event 4. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   6                    Page 1 of 5 
 
Event Description:  Control Rod Drift Out 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner.  Control Rod 30-11 will drift out 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 6, Control Rod Drift 
Out. 

 OATC 

Acknowledges and reports the following alarm to the NUSO: 

• CONTROL ROD DRIFT, 2-9-5A, Window 28 

• CONTROL ROD WITHDRAWL BLOCK, 2-9-5A, Window 7 

• RBM DOWNSCALE, 2-9-5A, Window 31 

 NUSO 
Directs the OATC to respond in accordance with the appropriate Alarm 
Response and Abnormal Operating Procedures. 

 OATC 

2-ARP-9-5A, Alarm Response Procedure  

CONTROL ROD DRIFT, Window 28 
 
Operator Action: 

A. DETERMINE which rod is drifting from Full Core Display.  

B. N/A 

C. N/A 

D. IF rod drifting out, THEN REFER TO 2-AOI-85-6, Rod Drift Out and  
2-AOI-85-7, Mispositioned Control Rod. 

E. REFER TO Tech Spec 3.1.3, Control Rod Operability and 3.10.8, 
Shutdown Margin (SDM) Test – Refueling. 

 NRC 
The Control Rod Drift condition will clear when the Control Rod is driven 
to Position 0. 

 OATC 

2-AOI-85-6, Rod Drift Out 
 
Immediate Actions: 

[1] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   6                    Page 2 of 5 
 
Event Description:  Control Rod Drift Out 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

Subsequent Actions: 

[1] N/A 

[2] IF a Control Rod is moving from its intended position without operator 
actions, THEN SELECT the drifting Control Rod and INSERT to the FULL IN 
(00) position. 

[3] IF a Control Rod Block occurs during rod insertion due to Rod Worth 
Minimizer, THEN BYPASS the RWM per step 4.2[1]. (Otherwise N/A)  

[4] N/A 

[5] NOTIFY the Reactor Engineer to Evaluate Core Thermal Limits and 
Preconditioning Limits for the current Control Rod pattern. 

 Driver 
When contacted as the Reactor Engineer or an AUO acknowledge any 
information or direction given. 

 OATC 

[6] IF another Control Rod Drift occurs before Reactor Engineering completes 
the evaluation, THEN MANUALLY SCRAM Reactor and enter 2-AOI-100-1, 
Reactor SCRAM. 

[7] N/A 

[8] IF the Control Rod is latched into position “00”, THEN REMOVE associated 
Hydraulic Control Unit (HCU) from service per 2-OI-85, Control Rod Drive 
System. (N/A if Control will not latch at "00") 

[9] DECLARE Control Rod INOPERABLE per Tech Spec 3.1.3.  

[10] REFER TO 2-AOI-85-7 Mispositioned Control Rod.  

[11] INITIATE Condition Report/Work Order.  

[12] NOTIFY Reactor Engineer to perform the following:  

• EVALUATE condition of the Core to assure no resultant fuel damage 
has occurred 

• EVALUATION of impact on Thermal Limits and PCIOMOR restraints. 
(N/A if SCRAM was initiated.)  

• DETERMINE if other Control Rods need to be repositioned in order to 
safely restore Core symmetry to prevent local fuel damage. (N/A if 
scram was initiated.)  

[13] NOTIFY System Engineering to PERFORM 0-TI-20, Control Rod Drive 
System Testing and Troubleshooting, to determine problem with faulty Control 
Rod. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   6                    Page 3 of 5 
 
Event Description:  Control Rod Drift Out 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[14 – 16] N/A 

[17] NOTIFY Reactor Engineer to EVALUATE impact on preconditioning 
envelope, prior to returning to normal power operation. 

 OATC 

2-AOI-85-7, Mispositioned Control Rod (if entered) 
 
Immediate Actions: None 
 
Subsequent Actions: 

[1] STOP all intentional Control Rod movement. 

[2] IF Control Rod is determined to be mispositioned, THEN NOTIFY the 
following:  

• Reactor Engineer (RE)  

• Shift Technical Advisor (STA)  

• Unit Supervisor  

• Shift Manager (SM)  

• Operations Superintendent 

[3] N/A 

[4] N/A 

[5] CHECK the following radiation recorders for rise in radiation activity to 
determine if fuel damage occurred: 

• MAIN STEAM LINE RADIATION, 2-RR-90-135 (Panel 2-9-2) 

• OFFGAS RADIATION, 2-RR-90-266 (Panel 2-9-2) 

• OG PRETREATMENT RAD MON RTMR, 2-RM-90-157, on  
Panel 2-9-10 

• OFFGAS RAD MON RTMR, 2-RM-90-160, on Panel 2-9-10 

[6] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   6                    Page 4 of 5 
 
Event Description:  Control Rod Drift Out 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[7] INTIATE a Service Request/PER for Control Rod error or mispositioned 
Control Rod. 

[8] N/A 

[9] NOTIFY Reactor Engineer to perform the following when time permits:  

• EVALUATE possible consequences 

• DOCUMENT in Reactor Engineer log 

[10] N/A 

 Driver 
If contacted as the Reactor Engineer, acknowledge any information or 
direction given. 

 NUSO 

Technical Specification 3.1.3, Control Rod OPERABILITY 
 
LCO 3.1.3 Each Control Rod shall be OPERABLE 

Applicability: Modes 1 and 2 
 
--------------------------------------------------------------------------------------------- 
NOTE: Separate Condition entry is allowed for each Control Rod. 
--------------------------------------------------------------------------------------------- 

CONDITION:   

C.  One or more Control Rods INOPERABLE for reasons other than Condition 
A or B. 

 NUSO 

REQUIRED ACTION: 

C.1  -------------NOTE----------------- 

RWM may be bypassed as 
allowed by LCO 3.3.2.1, if 
required, to allow insertion of 
INOPERABLE Control Rod and 
continued operation. 
-------------------------------------------- 

Fully insert INOPERABLE Control 
Rod 

AND 

C.2 Disarm the associated CRD. 

COMPLETION TIME: 

C.1 – 3 hours 
 

 

 
 
 
 

 
 

 
C.2 – 4 hours 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   6                    Page 5 of 5 
 
Event Description:  Control Rod Drift Out 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Tech Spec 3.10.8, Shutdown Margin (SDM) Test – Refueling is not 
applicable to current plant conditions. 

 NRC 
End of Event 6. Request that the Driver insert Event 7, Stator Colling 
Water Pump Trip. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   7                    Page 1 of 3 
 
Event Description:  Stator Cooling Water Pump Trip 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner.  2A Stator Cooling Water Pump will trip, and 2B Stator Cooling 
Water Pump will not automatically start. 

 

Time Position Applicant’s Actions or Behavior 

 NRC  

NOTE: The Unit 2 Main Turbine will trip and the Reactor will SCRAM in 
approximately 1 minute from the loss of 2A Stator Cooling Water Pump if 
the crew does not manually start the standby pump (it will fail to 
automatically start).  

 Driver 
When requested by the Chief Examiner, insert Event 7, 2A Stator Cooling 
Water (SCW) Pump Failure, Standby Pump Fails to Auto Start. 

 Crew 

Critical Task:  

Start the Standby Stator Cooling Water Pump before the Turbine Trip 
Timer times out and trips the Main Turbine, resulting in an automatic 
Reactor SCRAM. 
 
Critical Task Failure Criteria:  

The operating crew fails to start the Standby Stator Cooling Water Pump 
and a Reactor SCRAM occurs after the Turbine Trip Timer times out. 

 BOP 

Acknowledges and reports the following alarms: 

• GEN STATOR COOLANT SYS ABNORMAL, 2-9-7A, Window 22 

• TURBINE TRIP TIMER INITIATED, 2-9-8A, Window 1 

 NUSO 
Directs the BOP to respond in accordance with applicable Alarm Response 
Procedures 

 BOP 

2-ARP-9-7A, Alarm Response Procedure  

GEN STATOR COOLANT SYS ABNORMAL, Window 22 

 

NOTE 

The control room alarm typer can be used to confirm this alarm. 

 
A. IF while performing the action of this ARP 2-XA-55-9-8A window 1 alarms, 
THEN  

1. ENSURE all available Stator Cooling Water Pumps running.  
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   7                    Page 2 of 3 
 
Event Description:  Stator Cooling Water Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2. N/A 

3. N/A 

B. ENSURE a Stator Cooling Water Pump is running and CHECK stator 
temperature recorder, 2-TR-57-59, Panel 2-9-8. 

 BOP 
Starts 2B SCW Pump.  Verifies SCW has been restored and that TURBINE 
TRIP TIMER INITIATED, 2-9-8A, Window 1, can be reset. 

 BOP 

C. CHECK alarm and MONITOR stator cooling system parameters using ICS 
“STATCWA” or “MAINGEN”.  

D. REQUEST personnel to REFER TO Local Panel ARP for correct alarm 
response actions to be taken. 

E. N/A 

 Driver 

If contacted as the Turbine Building AUO, Work Control NUSO, or 
Electrical Maintenance, acknowledge any report or direction given. 

After 2 minutes, report as the Turbine Building AUO that 2A Stator 
Cooling Water Pump is hot to the touch. 

 BOP 

2-ARP-9-8A, Alarm Response Procedure  
 
TURBINE TRIP TIMER INITIATED, Window 1 

NOTE 

The control room alarm typer can be used to confirm this alarm. 

Operator Action: 

A. CHECK Stator Cooling Water Flow and Temperature and Generator Stator 
temperatures using ICS.  
B. ENSURE all available Stator Cooling Water Pumps running. 

NOTE 
The full capacity of the Turbine Bypass Valves with all nine valves 
open is 25% Reactor Power.  To determine the capacity of the Bypass 
Valves, subtract 3% for each out of service Bypass Valve from the 
25%.  (Example, one Bypass Valve out of service, [25% - 3% = 22%], 
therefore, the capacity of the Bypass Valves with one Bypass Valve 
out of service is 22%.) 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:  7                    Page 3 of 3 
 
Event Description:  Stator Cooling Water Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 BOP 
C. N/A 

D. DISPATCH personnel to Stator Coolant Unit to investigate. 

 NRC 
End of Event 7.  Request that that driver insert Event 8, SRV Fails Open / 
Tail Pipe Leak. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 1 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner.  SRV 1-179 will fail open and cannot be closed. 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 7 to fail SRV 1-179 
OPEN and cause an SRV Tail Pipe leak in the Drywell. 

 NRC 
SRV 1-179 previously failed open and was closed earlier in this scenario.  
The crew will be unable to close SRV 1-179. 

 BOP 
Acknowledges and reports the following alarm to the NUSO: 

• MAIN STEAM RELIEF VALVE OPEN, 2-9-3C, Window 25. 

 NUSO 
Directs the Balance of Plant Operator (BOP) to respond in accordance with 
the Alarm Response Procedure and 2-AOI-1-1, Relief Valve Stuck Open. 

 BOP 

2-ARP-9-3C, Alarm Response Procedure  

MAIN STEAM RELIEF VALVE OPEN, Window 25 
 
Operator Actions: 

A. CHECK 2-TR-1-1, MSRV DISCHARGE TAILPIPE TEMPERATURE, on 
Panel 2-9-47 and SRV Tailpipe Flow Monitor on Panel 2-9-3 for raised 
temperature and flow indications.  

B. REFER TO 2-AOI-1-1, Relief Valve Stuck Open.  

C. N/A 

 BOP 

2-AOI-1-1, Relief Valve Stuck Open 
 

NOTE 

Once a MSRV is operated, a time delay of 15 to 30 seconds can be 
expected before a response can be detected on 2-TR-1-1, MSRV 
DISCHARGE TAILPIPE TEMPERATURE. ICS can be used to monitor 
the discharge tailpipe temperature, but the appropriate indications on 
2-TR-1-1 must be confirmed. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 2 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

4.1 Immediate Action 

[1] IDENTIFY stuck open Relief Valve by OBSERVING the following: 

• 2-FMT-1-4, SRV TAILPIPE FLOW MONITOR, on Panel 2-9-3, 

OR 

• 2-TR-1-1, MSRV DISCHARGE TAILPIPE TEMPERATURE recorder, 
on Panel 2-9-47 

[2] N/A 

[3] WHILE OBSERVING the indications for the affected Relief Valve on the 
Acoustic Monitor; CYCLE the affected Relief Valve Control Switch as required 
up to three times: 

• CLOSE to OPEN to CLOSE positions  

[4] N/A 

 BOP 

4.2 Subsequent Action 
 
4.2.1 N/A 

4.2.2 Attempt to close valve from Panel 2-9-3: 

[1] PLACE the SRV TAILPIPE FLOW MONITOR POWER SWITCH in the 
OFF position.  

[2] PLACE the SRV TAILPIPE FLOW MONITOR POWER SWITCH in the ON 
position. 

[3] N/A 

[4] PLACE 2-XS-1-202, MSRV AUTO ACTUATION LOGIC INHIBIT in 
INHIBIT. 

[5] N/A 

[6] PLACE 2-XS-1-202, MSRV AUTO ACTUATION LOGIC INHIBIT in AUTO. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 3 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

 

NOTES 

1) Only the appropriate sections for the stuck open relief valve are required 
to be performed.  

2) The ADS Valves that have more than one power supply will AUTO 
TRANSFER on a loss of power, and are NORMAL SEEKING.  

3) ADS Relief Valves with hand-switches on Panel 25-32 are listed below 
and should be operated from that location first.  

4) When opening breakers and pulling fuses, opening the breakers is the 
preferred method when time permits. However, the breakers with multiple 
locations will require opening each breaker to de-energize the control circuit. 
In this case, pulling the fuses from Panel 25-32 may be quicker than 
opening the breakers. 

 
[7] If the SRV Valve did not close, THEN PERFORM the appropriate section 
from the table below. 
 
 
 
 
 
4.2.3 Attempt to close valve from outside the Control Room: 
 

NOTES 

1) 2-PCV-1-179 controls have been removed from Panel 25-32.  

2) Attachment 1 may be address for fuse and breaker information. 

 
[7] IF 2-PCV-1-179 is NOT closed, THEN PERFORM the following:  

[7.1] REMOVE the power from 2-PCV-1-179 by performing one of the 
following:  

A. OPEN breaker (Preferred method) 2B 250V RMOV,  
compartment 8C2 

OR  

B. In 2B 250V RMOV, compartment R8A (backside) PULL Fuse  
FU2-1-179 (1FU and 2FU) as necessary. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 4 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When directed to pull fuses or open the breaker for SRV 1-179, wait 2 
minutes and insert Event 18 remove power from SRV 1-179.  Report to 
the crew that their chosen method of de-energizing SRV 1-179 is 
complete (either breaker open or fuses pulled). 

 BOP 

[7.2] IF the valve does NOT close, THEN CLOSE breaker or REINSTALL 
fuses removed in Step 4.2.3 [7.1]. 

[7.3] CONTINUE at Step 4.2.4 

 Driver 

When directed to close the breaker or re-install fuses, acknowledge the 
direction.  Wait 30 seconds and insert Event 28 to restore power to SRV 
1-179.  Report to the Control Room that either the breaker is closed or 
fuses have been replaced (which ever method was selected by the crew). 

 BOP 
4.2.4 Other actions and documentation 
 
[1] NOTIFY Reactor Engineering of current conditions. 

 Driver 
If contacted as the Reactor Engineer, acknowledged any information or 
direction given. 

 BOP 

[2] IF ANY EOI entry condition is met, THEN ENTER the appropriate EOI(s).  

[3] REFER TO Technical Specifications Sections 3.5.1 and 3.4.3 for Automatic 
Depressurization System and relief valve operability requirements.  

[4] INITIATE Suppression Pool Cooling as necessary to maintain 
Suppression Pool Temperature less than 95°F. 

[5] IF the Relief Valve can NOT be closed AND Suppression Pool 

Temperature can NOT be maintained less than or equal to 95F, THEN 
PLACE the Reactor in Mode 4 in accordance with 2-GOI-100-12A, Unit 
Shutdown From Power Operation To Cold Shutdown. 

[6] Initiate a Condition Report (CR) for the valve. 

 CREW Monitors Drywell Temperature and Drywell/Suppression Chamber Pressure. 

 NUSO 
Directs the OATC to insert a manual Reactor SCRAM before the Reactor 
SCRAMS on high Drywell Pressure (2.45 psig). 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 5 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Only the Immediate Actions for the Reactor SCRAM are listed below due 
to the large number of subsequent actions in the Abnormal Operating 
Instruction. 

 OATC 

2-AOI-100-1, Reactor SCRAM 
 
4.1 Immediate Actions 

[1] DEPRESS 2-HS-99-5A/S3A, REACTOR SCRAM A, and  
2-HS-99-5A/S3B, REACTOR SCRAM B, on Panel 3-9-5.  

[2] PLACE 2-HS-99-5A/S1, REACTOR MODE SWITCH in SHUTDOWN.  

[3] N/A 

[4] IF Reactor Power is 5% or BELOW, THEN REPORT the following to the 
NUSO 

• Reactor SCRAM  

• Mode Switch is in Shutdown  

• “All rods in” or “rods out”  

• Reactor Water Level and trend (recovering or lowering).  

• Reactor Pressure and trend  

• MSIV position (Open or Closed)  

• Reactor Power level 

[5] N/A 

 NRC 

EXAMINER NOTE:  When RFPT 2A and 2B speed lowers below 750 RPM 
following the SCRAM, Event 10, 2C Reactor Feedwater Pump (RFPT) 
Trip, is automatically entered. No action is required by the driver to 
insert Event 10.  See page 38 of 40 for Event 9 actions. 

 BOP 
Monitors and reports Suppression Chamber and Drywell Pressure, and 
reports when Drywell Pressure exceeds 2.45 PSIG to the NUSO. 

 NUSO 
When Drywell Pressure exceeds 2.45 PSIG, enters 2-EOI-1, RPV Control, 
and 2-EOI-2, Primary Containment Control.  Updates the crew on entering the 
EOIs. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 6 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

2-EOI-1, RPV Control MODES 1-3 
 

 
 
RC-1 

ENSURE Reactor SCRAM 

 
RC-2 

Can it be determined that the Reactor will remain subcritical 
without Boron under all conditions 

YES 

 
RC-3 

IF THEN 

It is determined that Core Damage is 
occurring due to a loss of cooling 

NO ACTION REQUIRED 

RPV Water Level CANNOT be 
determined 

NO ACTION REQUIRED 

It is anticipated that available injection 
subsystems (Table L-3) alone CANNOT 
assure Adequate Core Cooling 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 7 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
 

 
 
RC/L-1 

ENSURE each as required: 

PCIS isolations (Groups 1, 2 and 3) 

ECCS 

RCIC 

 
RC/L-2 

IF THEN 

Raising RPV Water Level above +51 
in. will facilitate use of Shutdown 
Cooling, steam-driven injection  

systems, or Alternate Injection 
Subsystems (Table L-2) 

NO ACTION REQUIRED 

PC Water Level and Drywell 
Pressure CANNOT be maintained in 
the safe area of Curve 7 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 8 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

RC/L-3 

RESTORE and MAINTAIN RPV Water Level between (+) 2 in. and  
(+) 51 in. with ANY Preferred Injection Systems (Table L-1) 

➢ OK to use ANY Alternate Injection Subsystems (Table L-2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 NUSO 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                  Page 9 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

RC/P-1 

IF THEN 

A high Drywell Pressure ECCS signal 
exists (2.45 psig) 

PREVENT injection from ONLY 
those Core Spray and LPCI Pumps 
NOT required for RPV injection 
before depressurizing below  
330 psig (APPX 4) 

EMERGENCY DEPRESSURIZATION 
is required or has been required 

NO ACTION REQUIRED 

Emergency Depressurization is 
anticipated 

NO ACTION REQUIRED 

Suppression Pool Temperature and 
Level CANNOT be maintained in a 
safe area of Curve 3 at the existing 
RPV Pressure 

OR 

Suppression Pool Level CANNOT be 
maintained in the safe area of Curve 4 

NO ACTION REQUIRED 

 
RC/P-2 

STABILIZE RPV Pressure below 1073 psig using the Main Turbine Bypass 
Valves (APPX 8B) 

➢ OK to use ANY Alternate RPV Pressure Control Systems (Table P-1) 

➢ Crosstie CAD or MSRV carts to Drywell Control Air (APPX 8G, 20H) 
if necessary 

IF THEN 

Drywell Control Air is or becomes 
unavailable 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 10 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
PC/C-1 

IF THEN 

It is determined that Core Damage is 
occurring due to loss of cooling 

NO ACTION REQUIRED 

 

 
 
PC/P-1 

MONITOR and CONTROL Primary Containment Pressure below 2.45 psig 
using the Vent system (AOI-64-1) 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 11 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

PC/P-3 

IF THEN 

PC Pressure reduction is required to 
restore and maintain Adequate Core 
Cooling or reduce total offsite 
radiation dose 

NO ACTION REQUIRED 

PC Pressure CANNOT be 
maintained above (-) 2 psig 

NO ACTION REQUIRED 

Suppression Chamber Pressure 
approaches 0 psig 

BEFORE 0 psig, STOP Suppression 
Chamber Sprays 

Drywell Pressure approaches 0 psig 
BEFORE 0 psig, STOP Drywell 
Sprays 

 

  
 
PC/P-5 

INITIATE Suppression Chamber Sprays 

➢ Use only sources NOT required for continuous RPV 
injection  
(APPX 17C) 

IF THEN 

Needed to augment Suppression 
Chamber Sprays 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 12 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO 
Directs the BOP to spray the Suppression Chamber in accordance with  
2-EOI-Appendix-17C. 

 BOP 

2-EOI-Appendix-17C, RHR System Operation Suppression Chamber Sprays 
 
[1] BEFORE Suppression Chamber Pressure drops below 0 psig, CONTINUE 
in this procedure at Step 1.0[6]. 

[2] IF Adequate Core Cooling is assured OR directed to spray the 
Suppression Chamber irrespective of Adequate Core Cooling, THEN 
BYPASS LPCI Injection Valve auto interlock as necessary: 

• PLACE 2-HS-74-155A, LPCI SYSTEM I OUTBOARD INJECTION 
VALVE BYPASS SELECT in BYPASS 

• PLACE 2-HS-74-155B, LPCI SYSTEM II OUTBOARD INJECTION 
VALVE BYPASS SELECT in BYPASS 

[3] N/A 

[4] N/A 

[5] INITIATE Suppression Chamber Sprays as follows: 

[5.1] ENSURE at least one RHRSW Pump supplying each EECW Header. 

[5.2] IF EITHER of the following exists:  

• LPCI Initiation signal is NOT present,  

OR 

• Directed by NUSO,  

THEN PLACE keylock switch 2-XS-74-122 (130), RHR SYSTEM I (II) 
LPCI 2/3 CORE HEIGHT OVERRIDE, in MANUAL OVERRIDE. 

[5.3] MOMENTARILY PLACE 2-XS-74-121(129), RHR SYSTEM I (II) 
CONTAINMENT SPRAY/COOLING VALVE SELECT, switch in SELECT. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 13 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5.4] IF 2-FCV-74-53 (67), RHR SYS I (II) LPCI INBOARD INJECTION 
VALVE, is OPEN, THEN ENSURE CLOSED 2-FCV-74-52 (66), RHR 
SYSTEM I (II) LPCI OUTBOARD INJECTION VALVE. 

[5.5] ENSURE OPERATING the desired RHR System I(II) Pump(s) for 
Suppression Chamber Spray 

[5.6] ENSURE OPEN 2-FCV-74-57(71), RHR SYSTEM I (II) 
SUPPRESSION CHAMBERHBR/POOL ISOLATION VALVE. 

[5.7] OPEN 2-FCV-74-58 (72), RHR SYS I (II) SUPPRESSION 
CHAMBER SPRAY VALVE. 

[5.8] IF RHR System I (II) is operating ONLY in Suppression Chamber 
Spray mode, THEN CONTINUE in this procedure at Step 1.0[5.11].  

[5.9] ENSURE CLOSED 2-FCV-74-7 (30), RHR SYS I (II) MINIMUM 
FLOW VALVE. 

[5.10] RAISE System Flow by placing the second RHR System I (II) Pump 
in service as necessary. 

[5.11] MONITOR RHR Pump NPSH using Attachment 2. 

 BOP 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 14 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5.12] ENSURE RHRSW Pump supplying desired RHR Heat 
Exchanger(s). 

[5.13] THROTTLE the following in-service RHRSW Outlet Valves to obtain 
1700 to 4500 gpm RHRSW Flow: 

• 2-FCV-23-34, RHR HX 2A RHRSW OUTLET VALVE 

• 2-FCV-23-46, RHR HX 2B RHRSW OUTLET VALVE 

• 2-FCV-23-40, RHR HX 2C RHRSW OUTLET VALVE 

• 2-FCV-23-52, RHR HX 2D RHRSW OUTLET VALVE 

[5.14] NOTIFY Chemistry that RHRSW is aligned to in-service RHR Heat 
Exchangers. 

 Driver 
When notified as Chemistry, acknowledge any information or direction 
given. 

 NUSO 

  
 
PC/P-7 

IF Suppression Pool Level is below 19 ft AND Drywell 
Temperature is in the safe area of Curve 5 THEN 

1. SHUT DOWN Recirc Pumps  

2. SHUT DOWN Drywell Blowers 

3. INITIATE Drywell Sprays  

➢ Use only sources NOT required for continuous RPV 

Injection (APPX 17B, 20L) 

IF THEN 

Needed to Augment Drywell Sprays NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 15 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 Crew 

Critical Task:  

When Drywell Sprays are required, initiate Drywell Sprays while in the 
safe region of the Drywell Spray Initiation Limit Curve to prevent 
challenging Primary Containment negative pressure capability. 
 
Critical Task Failure Criteria:  

Drywell Sprays are initiated with Drywell Pressure and Temperature 
outside the safe are of the Drywell Spray Initiation Curve (Curve 5). 

 NUSO 
Directs the BOP to spray the Drywell in accordance with 2-EOI-Appendix-17B, 
RHR System Operation Drywell Sprays. 

 NRC 
Event 9, Drywell Spray Failure, is automatically entered on simulator 
setup.  No action is required by the driver to enter Event 9.  See Event 9 
on page 38 of 40. 

 BOP 

2-EOI-Appendix-17B, RHR System Operation Drywell Sprays 
 
[1] BEFORE Drywell Pressure drops below 0 psig CONTINUE in this 
procedure at Step 1.0[7].  

[2] IF Adequate Core Cooling is assured OR directed to spray the Drywell 
irrespective of Adequate Core Cooling, THEN BYPASS LPCI Injection Valve 
auto open signal as necessary:  

• PLACE 2-HS-74-155A, LPCI SYSTEM I OUTBOARD INJECTION 
VALVE BYPASS SELECT IN BYPASS 

• PLACE 2-HS-74-155B, LPCI SYSTEM II OUTBOARD INJECTION 
VALVE BYPASS SELECT IN BYPASS 

[3] ENSURE Recirc Pumps and Drywell Blowers shutdown. 

[4] N/A 

[5] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 16 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6] INITIATE Drywell Sprays as follows:   

[6.1] ENSURE at least one RHRSW Pump supplying each EECW Header.  

[6.2] IF EITHER of the following exists: LPCI Initiation signal is NOT 
present, OR directed by NUSO, THEN PLACE keylock switch  
2-XS-74-122(130), RHR SYSTEM I (II) LPCI 2/3 CORE HEIGHT 
OVERRIDE, in MANUAL OVERRIDE.  

[6.3] MOMENTARILY PLACE 2-XS-74-121 (129), RHR SYSTEM I (II) 
CONTAINMENT SPRAY/COOLING VALVE SELECT, switch in SELECT. 

[6.4] IF 2-FCV-74-53 (67), RHR SYSTEM I (II) LPCI INBOARD 
INJECTION VALVE, is OPEN, THEN ENSURE CLOSED 2-FCV-74-52 
(66), RHR SYSTEM I (II) LPCI OUTBOARD INJECTION VALVE. 

[6.5] ENSURE OPERATING the desired System I (II) RHR Pump(s) for 
Drywell Spray. 

[6.7] ENSURE CLOSED 2-FCV-074-0007 (0030), RHR SYSTEM I (II) 
MINIMUM FLOW VALVE.  

[6.8] N/A  

[6.9] MONITOR RHR Pump NPSH using Attachment 2. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   8                Page 17 of 17 
 
Event Description:  SRV Fails Open / Tail Pipe Leak 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6.10] ENSURE RHRSW Pump supplying desired RHR Heat 
Exchanger(s). 

[6.11] THROTTLE the following in-service RHRSW Outlet Valves to obtain 
1700 to 4500 gpm RHRSW Flow:  

• 2-FCV-23-34, RHR HX 2A RHRSW OUTLET VALVE  

• 2-FCV-23-46, RHR HX 2B RHRSW OUTLET VALVE  

• 2-FCV-23-40, RHR HX 2C RHRSW OUTLET VALVE  

• 2-FCV-23-52, RHR HX 2D RHRSW OUTLET VALVE  

[6.12] NOTIFY Chemistry that RHRSW is aligned to in-service RHR Heat 
Exchangers. 

 Driver 
When contacted as Chemistry, acknowledge any direction or information 
given. 

 NRC 
End of Event 8.  When the crew is spraying the Drywell and has control 
of Reactor Water Level above the Top of Active Fuel ((-) 162 inches) 
using high-pressure systems, end of Scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   9                    Page 1 of 1 
 
Event Description:  Drywell Spray Failure 
 
Symptoms/Cues:  Event is automatically entered on simulator setup.  When the crew attempts 

to spray the Drywell, the first loop of Drywell Sprays will fail. 
 

Time Position Applicant’s Actions or Behavior 

 NRC 

Event 9 is entered on simulator setup; no action is required by the driver 
to insert Event 9. 

The first loop that the crew uses to spray the Drywell will fail  
(2-FCV-74-61(75), Drywell Spray Inboard Valve power failure), requiring 
the crew to use the opposite loop for Drywell Sprays.  Suppression 
Chamber Sprays are not affected. 

 Driver 
Verify that when the crew attempts to spray the Drywell that the Event 
for the opposite loop is automatically cleared. 

 BOP 

Attempts to Spray the Drywell in accordance with 2-EOI-Appendix-17B, RHR 
System Operation Drywell Sprays.  Reports that the power to the first Inboard 
Spray Valve opened has failed to the NUSO.  Continues the Drywell Spray 
procedure using the other loop.  See page 35 of 40 for procedural actions. 

 NRC 
End of Event 9. When the crew is spraying the Drywell and has control of 
Reactor Water Level above the Top of Active Fuel ((-) 162 inches) using 
high-pressure systems, end of Scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-3                Event No.:   10         Page 1 of 1 
 
Event Description:  2C Reactor Feedwater Pump (RFPT) Trip 
 
Symptoms/Cues:  Event is automatically entered on simulator setup.  When the Reactor MODE 

Switch is placed in SHUTDOWN, 2C RFPT will trip. 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
Verify that 2C RFPT trips when 2A and 2B RFPT speeds are less than 
750 rpm. 

 NRC 

During Reactor SCRAM Response, normally 2C RFPT will maintain 
Reactor Water Level while 2A and 2B RFPTs run back to manual control 
at 600 rpm.  2C RFPT will trip on Low Oil Pressure when 2A and 2B 
RFPTs have run back to 750 rpm and will not be able to be restarted. 

 OATC 
Determines that 2C RFPT has tripped during SCRAM response and reports to 
the NUSO. 

 OATC 

2-EOI-Appendix-5A, Injection Systems Lineup Condensate/Feedwater 
 
1. IF it is desired to use a Reactor Feed Pump that is in operation, THEN 
CONTINUE at step 12 to control the operating pump. 

12. SLOWLY ADJUST RFPT speed UNTIL Feedwater Flow to the RPV is 
indicated, using ANY of the following methods on Panel 2-9-5:  

• Individual 2-HS-46-8A(9A), RFPT 2A(2B) SPEED CONTROL 
RAISE/LOWER switch in MANUAL GOVERNOR,  

OR  

• Individual 2-SIC-46-8(9), RFPT 2A(2B) SPEED CONTROL in 
MANUAL,  

OR  

• 2-LIC-46-5, REACTOR WATER LEVEL CONTROL, in MANUAL with 
individual 2-SIC-46-8(9), RFPT 2A(2B) SPEED CONTROL in AUTO  

13. ADJUST RFPT speed as necessary to control injection using the methods 
of step 12. 

14. N/A 

 NRC 
End of Event 10.  When the crew is spraying the Drywell and has control 
of Reactor Water Level above the Top of Active Fuel ((-) 162 inches) 
using high-pressure systems, end of Scenario. 

 
  



 

 
 
 

 

  

  UNIT 2 SHIFT TURNOVER MEETING Today   

  

MODE 
1 

DAYS ON LINE Total Drywell Leakage 
(gpm) 

Protected Equipment   

  383 2A Bus Duct Fan   

  PRA (Phoenix) -Green 1.55 2A CRD Pump   

  Rx Power 500Kv GRID - Qualified Floor Drain (gpm)    

  100% 161Kv Grid -Qualified 0.11    

  
MWe 
1280 

Last breaker closure 
Equipment Drain 

(gpm) 
   

   4/25/21 05:41 1.44     

  

□ Review logs   □Qualifications   □Review RCP/Rx Brief   □Review LCO/OWA Actions   □Walkdown Panels/Verify EOOS     

□ CR Reviews Complete □ Leadership and Team Effectiveness   

  CHANGES IN LCOs   

     

     

  LCOs OF 72 HOURS OR LESS   

     

     

  SIGNIFICANT ITEMS DURING PREVIOUS SHIFT/RADIOLOGICAL CHANGES   

  2B Bust Duct Fan tagged for maintenance.   

  1B CRD Pump tagged for oil addition.   

     

  MAJOR EQUIPMENT CHANGES PLANNED FOR THIS SHIFT   

  IMs are preparing for maintenance in the Aux Instrument Room, and will be up to brief after turnover.   

  Perform Turning Gear Auto Start Test in accordance with 2-OI-47B, Main Turbine Lube Oil System, Sect. 6.3.   

     

  OPERATOR WORK AROUNDS     OWAs – U0-1/U2-0     Burdens - U0 – 0/U2-0    Operator Challenges – U0 – 12/U2 - 6   

     

     

   ODMIs/ACMPs   

     

     

  ONEAs   

     

     

  FIRE RISK SIGNIFICANT ITEMS OOS/FPLCO Actions Due   

     

     

  SCHEDULED ITEMS NOT COMPLETED   
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Facility:  BFN                       Scenario Number:    NRC-4                

Scenario Source: NEW                                     Op-Test Number:      22-04 

Examiners: __________________________                       
__________________________ 
__________________________ 

Operators: NUSO:_________________________                      

                  OATC: ________________________ 

                  BOP:__________________________ 

Initial Conditions: 74 % Reactor Power.   
 
Turnover:  2C Condensate/Condensate Booster/Reactor Feedwater Pump are out of service. 
 
Critical Tasks: 

1. With Adequate Core Cooling available, lock out HPCI when Suppression Pool Level cannot be 
maintained above 12.75 feet to prevent Primary Containment damage. 

2. Manually insert a Reactor SCRAM before Suppression Pool Level reaches 11.5 feet, to reduce the 
amount of energy in the vessel on a lowering Suppression Pool Water Level. 

3. Emergency Depressurization is performed when Suppression Pool Water Level cannot be 
maintained above 11.5 feet to minimize the adverse effects on Suppression Pool heat capacity. 

Event 
Number 

Malfunction 
Number 

Event 
Type* 

Event Description 

1. N/A 
N-BOP 

N-NUSO 
Alternate Reactor / Refuel Zone Fans 

2. 
HS-66-34A 

PMP-66-51A 

C-BOP 

MC-BOP 

C-NUSO 

Steam Packing Exhauster (SPE) Discharge Valve 
Closure – Standby SPE Fails to Auto Start 

3.  
PMP-23-1A 

ZLOHS231A_1/2 
TS-NUSO 

A1 Residual Heat Removal Service Water (RHRSW) 
Clearance 

4. ED08C 

C-OATC 

MC-OATC 

C-BOP 

MC-BOP 

C-NUSO 

2C Unit Board Trip 

5. TH03B 
C-OATC 

TS-NUSO 
2B Reactor Recirc Pump Trip 

6. N/A 
R-OATC 

R-NUSO 
Urgent Load Reduction 

7. 
PC14 

RH04 
M-ALL Low Suppression Pool Water Level 

8. RP11 
C-BOP 

C-NUSO 
Inadvertent Main Steam Isolation Valve (MSIV) Closure 

*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor, (TS)Tech Spec, (MC) Manual Control 
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Events 
 

1. The Balance of Plant Operator (BOP) will alternate Reactor and Refuel Zone 
Fans in accordance with 2-OI-30A, Refueling Zone Ventilation System, and  
2-OI-30B, Reactor Zone Ventilation System.  
 

2. 2A Steam Packing Exhauster Discharge Valve will close, causing low vacuum in the 
Steam Packing Exhaust System.  The standby Steam Packing Exhauster will fail to 
automatically start.  The crew will respond in accordance with Alarm Response 
Procedures and 2-OI-47C, Seal Steam System, to start the standby Steam Packing 
Exhauster. 
 

3. Work Control will contact the crew in order to de-energize and hang a clearance 
on A1 Residual Heat Removal Service Water (RHRSW) Pump in preparation 
for scheduled maintenance.  The Nuclear Unit Senior Operator will address 
Technical Specifications. 
 

4. 2C Unit Board will trip and lock out due to an electrical fault.  The crew will 
respond in accordance with Alarm Response procedures and Operating 
Instructions.  In addition to the loss of the running Control Rod Drive (CRD) 
Pump, the 2C Condenser Circulating Water System (CCW) Pump Discharge 
Valve will fail to automatically close, requiring manual crew action to prevent a 
possible loss of Condenser Vacuum. 
 

5. 2B Recirculation Pump will trip, requiring the crew to take action in accordance 
with 2-AOI-68-1, Recirc Pump Trip/Core Flow Decrease.  The NUSO will 
address Technical Specifications. 
 

6. The Operator at the Controls (OATC) will enter the Urgent Load Reduction 
Procedure to exit operation in Region I/II of the Power to Flow Map and insert 
Control Rods until Reactor Power meets the requirements of 2-AOI-68-1A, 
Recirc Pump Trip/Core Flow Decrease. 

 
7. An un-isolable leak will develop in the Suppression Pool, requiring a Reactor SCRAM 

and Emergency Depressurization in accordance with Emergency Operating  
Instruction (EOI) 2, Primary Containment Control. 

 
8. Following the Reactor SCRAM, the Main Steam Isolation Valves (MSIVs) will 

inadvertently close, requiring the crew to switch Reactor Pressure Control 
methods. 
 

 
The Scenario ends when the crew has Emergency Depressurized the Reactor and has 
control of Reactor Water Level above the Top of Active Fuel ((-) 162 inches) using  
low-pressure systems. 
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Critical Tasks: 3 
 

1. With Adequate Core Cooling available, lock out HPCI when Suppression Pool Level 
cannot be maintained above 12.75 feet to prevent Primary Containment damage.  

 
1. Safety Significance:   

Prevent failure of Primary Containment from pressurization of the Suppression 
Chamber. 
 

2. Cues:  
Procedural Compliance.  
Suppression Pool Level indication. 
 

3. Measured by:  
Observation – HPCI Auxiliary Oil Pump placed in Pull to Lock. 
 

4. Feedback:  
HPCI does not Auto initiate.   
No RPM indication on HPCI.   
 

5. Critical Task Failure Criteria:  
HPCI is operated below a Suppression Pool Water Level of 12.75 feet, thus 
pressurizing the Suppression Chamber from the HPCI exhaust.  

 
2. Manually insert a Reactor SCRAM before Suppression Pool Level reaches 11.5 feet, 

to reduce the amount of energy in the vessel on a lowering Suppression Pool Water 
Level.  

 
1. Safety Significance:  

Prevent failure of Primary Containment from over pressurization.  
 

2. Cues:  
Procedural Compliance.  
Suppression Pool Level indication.  
 

3. Measured by:  
Observation – Both RPS SCRAM switches are depressed. 
  

4. Feedback:  
All Control Rods insert to their full in position.  
 

5. Critical Task Failure Criteria:  
The operating crew allows Suppression Pool Water Level to lower past 11.5 feet 
without inserting a manual SCRAM signal. 
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3. Emergency Depressurization is performed when Suppression Pool Water Level 
cannot be maintained above 11.5 feet to minimize the adverse effects on 
Suppression Pool heat capacity. 

 
1. Safety Significance:   

Prevent failure of Primary Containment. 
 

2. Cues:  
Procedural Compliance.  
Suppression Pool Level trend. 
 

3. Measured by:  
Observation – the Nuclear Unit Senior Operator (NUSO) determines (as indicated by 
announcement or observable transition to 2-C-2, RPV Emergency Depressurization) 
the Emergency Depressurization is required at or before Suppression Pool Water 
Level lowers below 11.5 feet. 
AND 
Observation – the Unit Operator opens 6 ADS valves when directed by the Nuclear 
Unit Senior Operator (NUSO). 
 

4. Feedback:  
Reactor Pressure trend. 
Suppression Pool Water Level. 
MSRV status indication. 
 

5. Critical Task Failure Criteria:  
The crew does not perform Emergency Depressurization without delay and in a 
controlled manner when Suppression Pool Water Level cannot be maintained above 
11.5 feet. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 1 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
PRIOR to placing the simulator in RUN, start CPERF to record critical 
parameters. 

 NRC 

If the crew does not start Event 1, Alternate Reactor / Refuel Zone Fans 
after assuming the shift, request that the Driver contact the Nuclear Unit 
Senior Operator (NUSO) as the Shift Manager and direct the crew to 
alternate Reactor and Refuel Zone Fans. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to alternate Reactor and Refuel Zone Fans. 

If contacted by the crew as the Reactor Building Assistant Unit Operator 
(AUO) acknowledge any direction given. 

 NUSO 
Directs the BOP to alternate Reactor and Refuel Zone Fans in accordance 
with 2-OI-30A, Refueling Zone Ventilation System, and 2-OI-30B, Reactor 
Zone Ventilation System. 

 BOP 

2-OI-30A, Refueling Zone Ventilation System 

Section 6.1, Alternating Refueling Zone Supply and Exhaust Fans 
 
[1] NOTIFY Unit 1 and Unit 3 Operators that the Refuel Zone fans are being 
alternated. 

 Driver 
When contacted as Unit 1 and Unit 3 Operators, acknowledge that Unit 2 
is alternating Refueling and Reactor Zone Fans. 

 BOP 

[2] VERIFY the Refueling Zone Supply and Exhaust Fans are operating. 
REFER TO Section 5.1. 

[3] REVIEW precautions and limitations in Section 3.0. (Completed during  
pre-shift brief) 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 2 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

 

NOTES 

1) The preferred method to start the alternate Refueling Zone 
Supply and Exhaust Fans is to use the common control switch, 
2-HS-64-3A, REFUEL ZONE FANS AND DAMPERS, on Panel 
2-9-25. 

2) Refueling Zone Supply and Exhaust Dampers,  
2-FCO-64-5, 6, 9, and 10 will open or close automatically as 
necessary when fans are stopped and started.  

3) Refueling Zone Supply and Exhaust Fans are alternated 
every six weeks. 

 
[4] PLACE 2-HS-64-3A, REFUELING ZONE FANS AND DAMPERS, in OFF.  

[5] VERIFY that the two red lights A(B) extinguish and the two green lights 
A(B) illuminate above 2-HS-64-3A, REFUEL ZONE FANS AND DAMPERS 
 

NOTE 

If any damper does not meet the requirements of step 6.1[6], 
IMMEDIATELY notify the Unit supervisor to evaluate SCIV 
damper operability (refer to TRM appendix A). If any listed 
damper indicates not full closed, it should be considered 
inoperable for its SCIV function, and the required actions of 
Tech Spec LCO 3.6.4.2 entered for all units. 

 
[6] VERIFY the red (open) damper position indication lights extinguish and the 
green (closed) lights illuminate above the 

following control switches: 

• 2-HS-64-5, REFUEL ZONE SUPPLY OUTBOARD ISOLATION 
DAMPER  

• 2-HS-64-6, REFUEL ZONE SUPPLY INBOARD ISOLATION DAMPER 

• 2-HS-64-9, REFUEL ZONE EXHAUST OUTBOARD ISOLATION 
DAMPER 

• 2-HS-64-10, REFUEL ZONE EXHAUST INBOARD ISOLATION 
DAMPER 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 3 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[7] PLACE 2-HS-64-3A, REFUEL ZONE FANS AND DAMPERS, in SLOW A 
(SLOW B) to start alternate fans. 

[8] VERIFY that the two green lights A (B) extinguish and the two red lights A 
(B) illuminate above 2-HS-64-3A, REFUEL ZONE FANS AND DAMPERS. 

[9] VERIFY the red (open) damper position indication lights illuminate and 
green (closed) lights extinguish above the following control switches: 

• 2-HS-64-5, REFUEL ZONE SUPPLY OUTBOARD ISOLATION 
DAMPER  

• 2-HS-64-6, REFUEL ZONE SUPPLY INBOARD ISOLATION DAMPER 

• 2-HS-64-9, REFUEL ZONE EXHAUST OUTBOARD ISOLATION 
DAMPER 

• 2-HS-64-10, REFUEL ZONE EXHAUST INBOARD ISOLATION 
DAMPER  

[10] IF necessary to transfer Refuel Zone Supply and Exhaust Fans to fast, 
five minutes should be allowed after slow start to allow discharge dampers to 
fully open, THEN PERFORM the following: 

[10.1] PLACE 2-HS-64-3A, REFUEL ZONE FANS AND DAMPERS, in 
FAST A (FAST B).  

[10.2] VERIFY that the two green lights A (B) remain extinguished and 
the two red lights A(B) remain illuminated above 2-HS-64-3A, REFUEL 
ZONE FANS AND DAMPERS.  

[11] VERIFY the following conditions: 

• 2-PDI-64-22, SUPPLY FANS FILTER DIFFERENTIAL PRESSURE, 
indicates less than 0.6 inches H2O at the Reactor Building/Refuel Floor 
Supply Fan intake room at El 565' 

• 1-PDS-064-0061A/C, REFUELING ZONE STATIC PRESSURE 
INTERLOCK, on Refuel Floor Panel 25-220 indicates between 
(negative) (-) 0.25 inches H2O and (-) 0.40 inches 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 4 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

2-OI-30B, Reactor Zone Ventilation System 

Section 6.1, Alternating Reactor Zone Supply and Exhaust Fans 
 
[1] VERIFY the Reactor Zone Supply and Exhaust Fans are operating. 
REFER TO Section 5.1. 

[2] REVIEW precautions and limitations in Section 3.0. (Completed during pre-
shift brief) 
 

NOTES 

1) The preferred method to start the standby Reactor Zone Supply and 
Exhaust Fans is to use the common control switch (2-HS-64-11A) on 
Panel 2-9-25. 

2) Reactor Zone supply and exhaust dampers, 2-FCO-64-13, 14, 42, and 
43 will open or close automatically as necessary when fans are stopped 
and started. 

3) The Steam Vault Exhaust Booster Fan should normally be in service 
whenever the Unit is operating with Reactor Building Ventilation in service 
and fans in fast speed. Operation of the Steam Vault Exhaust Booster Fan 
with Reactor Zone Exhaust fans out of service is an ALARA concern due 
to backflow into the Reactor Building lower level ventilation ductwork. 
However, the Steam Vault Exhaust Booster fan may remain in service with 
Reactor Zone Exhaust fans out of service to cool the steam tunnel for 
short durations such as alternating fans, cycling Reactor zone dampers, or 
RPS power transfers. 

4) If any damper does not meet the requirements of Tech Spec, 
IMMEDIATELY notify the Unit Supervisor to evaluate SCIV damper 
operability (refer to TRM appendix A). If any listed damper indicates not full 
closed, it should be considered inoperable for its SCIV function, and the 
required actions of Tech Spec LCO 3.6.4.2 entered for all units. 

 

[3] N/A 

[4] N/A 

[5] PLACE 2-HS-64-11A, REACTOR ZONE FANS AND DAMPERS, in OFF. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 5 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6] VERIFY dampers close and fans stop as indicated by illuminated green 
lights above the following switches: 

• 2-HS-64-13, REACTOR ZONE SUPPLY OUTBOARD ISOLATION 
DAMPER  

• 2-HS-64-14, REACTOR ZONE SUPPLY INBOARD ISOLATION 
DAMPER 

• 2-HS-64-42, REACTOR ZONE EXHAUST INBOARD ISOLATION 
DAMPER 

• 2-HS-64-43, REACTOR ZONE EXHAUST OUTBOARD ISOLATION 
DAMPER 

• 2-HS-64-11A, REACTOR ZONE FANS AND DAMPERS  

[7] PLACE 2-HS-64-11A, REACTOR ZONE FANS AND DAMPERS, in SLOW 
A (SLOW B) to start alternate fans. 

[8] VERIFY dampers open and fans start as indicated by illuminated red lights 
above the following switches: 

• 2-HS-64-13, REACTOR ZONE SUPPLY OUTBOARD ISOLATION 
DAMPER  

• 2-HS-64-14, REACTOR ZONE SUPPLY INBOARD ISOLATION 
DAMPER 

• 2-HS-64-42, REACTOR ZONE EXHAUST INBOARD ISOLATION 
DAMPER 

• 2-HS-64-43, REACTOR ZONE EXHAUST OUTBOARD ISOLATION 
DAMPER 

• 2-HS-64-11A, REACTOR ZONE FANS AND DAMPERS  

[9] IF fast speed Reactor Zone Supply and Exhaust Fan operation is required, 
five minutes should be allowed after slow start for the discharge dampers to 
fully open, THEN 

[9.1] PLACE 2-HS-64-11A, REACTOR ZONE FANS AND DAMPERS, in 
FAST A (FAST B).  

[9.2] VERIFY that the two green lights A(B) remain extinguished and the 
two red lights A(B) remain illuminated above 2-HS-64-11A, REACTOR 
ZONE FANS AND DAMPERS. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   1                    Page 6 of 6 
 
Event Description:  Alternate Reactor / Refuel Zone Fans 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[10] VERIFY the following conditions: 

A. 2-PDI-64-22, SUPPLY FANS FILTER DIFF PRESS, at the filter in 
Reactor/Refuel Zone supply fan room, El 565' indicates less than 0.6 
inches H2O.   

B. 2-PDIC-64-2, REACTOR ZONE PRESS DIFFERENTIAL, on Panel 
25-213 located at R10-P El 639', indicates between (-) 0.25 inches and 
(-) 0.40 inches H2O.  

C. IF 2-PDIC-64-2, REACTOR ZONE PRESS DIFFERENTIAL, is not 
between (-) 0.25 inches and (-) 0.40 inches H2O, THEN REFER TO  
2-AOI-30B-1, Reactor Building Ventilation Failure. 

[11] N/A 

 BOP 
Informs the NUSO that Refuel and Reactor Zone Fans have been alternated 
and are running in slow speed. 

 Driver 
If contacted as an AUO to check Refuel and/or Reactor Zone Differential 
Pressure locally, report that the respective gauges read between (-) 0.25 
and (-) 0.40 inches H2O. 

 NRC 
End of Event 1; request that the driver insert Event 2, Steam Packing 
Exhauster (SPE) Discharge Valve Closure – Standby SPE Fails to Auto 
Start. 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 7 of 34 

 
Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   2                    Page 1 of 2 
 
Event Description:  Steam Packing Exhauster (SPE) Discharge Valve Closure – Standby SPE 

Fails to Auto Start 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2A SPE will trip and the standby SPE will not automatically start 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4 to cause 2A 
Steam Packing Exhauster Discharge Valve closure. 

 BOP 
Acknowledges and reports the following alarm: 

• STEAM PACKING EXHAUSTER VACUUM LOW, 2-9-7A, Window 12 

 NUSO 
Directs the BOP to respond in accordance with 2-ARP-9-7A, Alarm Response 
Procedure. 

 BOP 

2-ARP-9-7A, Alarm Response Procedure 

STEAM PACKING EXHAUSTER VACUUM LOW, 2-9-7A,  
Window 12 
 
Operator Action: 

A. CHECK following: 

1. Standby 2-HS-66-51A, STEAM PACKING EXHAUSTER BLOWER 
2B, started. (Both red and green indicating lights at handswitch of 
running standby blower will be illuminated; no indicating lights may be 
illuminated at handswitch of tripped blower.)  

2. 2-HS-66-35A, STEAM PACKING EXHR 2B DISCHARGE VLV, 
opens.  

3. 2-HS-66-34A, STEAM PACKING EXHR 2A DISCHARGE VLV, 
closes.  

B. IF standby blower fails to start, THEN START standby OR CHECK normal 
in service. REFER TO 2-OI-47C, Steam Seal System.  

C. IF blower is running, PERFORM the following: 

1. THROTTLE in-service 2-HS-66-35A, STEAM PACKING EXHAUSTER 
2B DISCHARGE VALVE, UNTIL SPE Vacuum, as indicated on  
2-PI-66-54, STEAM PACKING EXHAUST VACUUM is between 10” and 
12” Vacuum, or as appropriate for plant conditions. REFER TO 2-OI-47C, 
Steam Seal System.  
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   2                    Page 2 of 2 
 
Event Description:  Steam Packing Exhauster (SPE) Discharge Valve Closure – Standby SPE 

Fails to Auto Start 
 

Time Position Applicant’s Actions or Behavior 

 BOP 
2. ENSURE 2-FI-2-42, SJAE/OG CNDR CNDS FLOW, between  
2 x 106 lbm/hr and 3 x 106 lbm/hr to prevent tripping SPE due to 
inadequate cooling. REFER TO 2-OI-2, Condensate System. 

 BOP 
Determines that the standby SPE did not automatically start, and starts the 
Standby Steam Packing Exhauster. 

 BOP 

D. N/A 

E. IF fans or dampers have failed, THEN CHECK electrical feeds on 480V 
Turb MOV Bd 2C, bkr 7E (SPE A) and 480V Turb MOV Bd 2B, bkr 7E (SPE 
B). 
 

NOTE 

Resetting running pump handswitch target will re-enable light indication 
and autostart circuit of tripped pump. Do not reset target if cause of blower 
trip is unknown or it is undesired to allow the blower which tripped to 
restart in auto. 

 
F. N/A 

 Driver 

If contacted as the Turbine Building AUO, Work Control/Outside NUSO, 
or Electrical Maintenance to investigate the reason for the 2A Steam 
Packing Exhauster Discharge valve closure and/or the failure of the 
Standby Steam Packing Exhauster to start, acknowledge any 
information or direction given. 

 NRC 
End of Event 2.  Request that the driver insert Event 3, A1 Residual Heat 
Removal System (RHRSW) Clearance. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   3                    Page 1 of 2 
 
Event Description:  A1 Residual Heat Removal Service Water (RHRSW) Clearance 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When requested by the Chief Examiner, contact the NUSO as the Work 
Control NUSO and inform him that A1 RHRSW must be de-energized and 
tagged out in preparation for maintenance.  Inform the NUSO that a team 
has just been sent to open the circuit breaker and within three (3) 
minutes the tags will be hanging. 

Wait three (3) minutes and insert Event 3 to de-energize A1 RHRSW 
Pump. 

 NUSO 

Updates the crew and references Technical Specifications. 
 

Technical Specification 3.7.1 – Residual Heat Removal Service Water 
(RHRSW) System 

 
LCO 3.7.1 

----------------------------------------NOTE------------------------------------------ 
The number of required RHRSW pumps may be reduced by one for 

each fueled unit that has been in MODE 4 or 5 for  24 hours. 

 
Four RHRSW subsystems shall be OPERABLE with the number of 
OPERABLE pumps as listed below: 

1. One unit fueled - four OPERABLE RHRSW pumps. 

2. Two units fueled - six OPERABLE RHRSW pumps. 

3. Three units fueled - eight OPERABLE RHRSW pumps. 
 
Applicability: MODES 1, 2 and 3 

 
Condition: 

A. One required RHRSW Pump inoperable. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   3                    Page 2 of 2 
 
Event Description:  A1 Residual Heat Removal Service Water (RHRSW) Clearance 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

REQUIRED ACTION: 

A.1 ---------------NOTES-------------- 
1. Only applicable for the 2 
units fueled condition. 
2. Only four RHRSW pumps 
powered from separate 4 kV 
shutdown board are required 
to be OPERABLE if the 
other fueled unit has been in 
MODE 4 or 5 for > 24 hours. 

      ---------------------------------------- 
Verify five RHRSW pumps 
powered from separate 4KV 
Shutdown Boards are 
OPERABLE. 

OR 

A.2 Restore required RHRSW 
Pump to OPERABLE status. 

COMPLETION TIME: 

 
 
 
 
 
 
 
 
 
 
A.1 – Immediately 
 
 
 
 

A.2 – 30 days 

 NRC 
End of Event 3.  Request that the driver insert Event 4, 2C Unit Board 
Trip. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   4                    Page 1 of 4 
 
Event Description:  2C Unit Board Trip 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2C Unit Board will be de-energized, causing a loss of electrical 
loads 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4, 2C 4KV Unit 
Board Trip. 

 BOP 

Acknowledges and reports the following alarms: 

• 4KV UNIT BOARD 2C UNDERVOLTAGE, 2-9-8B, Window 14 

• CONDENSATE BOOSTER PUMP C AUX OIL PRESS LOW, 2-9-6A, 
Window 14 

• MOTOR TRIPOUT, 2-9-8C, Window 33 

 CREW Monitors Reactor Water Level. 

 OATC 
Reports a loss of Control Rod Drive (CRD) System Flow due to 2A CRD 
Pump being de-energized. 

 NUSO 
Directs the BOP to respond in accordance with applicable Alarm Response 
Procedures and direct the OATC to respond in accordance with 2-AOI-85-3, 
CRD System Failure. 

 OATC 

2-AOI-85-3, CRD System Failure 
 
Immediate Actions 

[1] IF operating CRD pump has failed AND standby CRD pump is available, 
THEN PERFORM the following at Panel 2-9-5: (Otherwise N/A)  

[1.1] PLACE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, in MANUAL 
at minimum setting.  

[1.2] START associated standby CRD Pump using 2-HS-85-2A, CRD  
PUMP 1B. 

 Driver 

If contacted as Unit 1 concerning 1B CRD Pump being started for Unit 2, 
acknowledge any report given.  If the crew requests to use 1B CRD 
Pump for Unit 2, inform the crew that 1B CRD Pump is not needed for 
Unit 1. 

 OATC 
[1.3] IF CRD Pump 1B was started, THEN OPEN 2-HS-85-8A, CRD 
PUMP 1B DISCHARGE TO U2. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   4                    Page 2 of 4 
 
Event Description:  2C Unit Board Trip 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[1.4] ADJUST 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, to 
establish the following conditions:  

• 2-PDI-85-18A, CRD COOLING WATER HEADER DP, between  
10 psid and 20 psid 

• 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, between 40 and 
65 gpm 

[1.5] BALANCE 2-FIC-85-11, CRD SYSTEM FLOW CONTROL, AND 
PLACE in AUTO or BALANCE. 

 BOP 

2-ARP-9-8B, Alarm Response Procedure 

4KV UNIT BOARD 2C UNDERVOLTAGE, Window 14 
 
Operator Action: 

A. CHECK Unit in stable condition by checking: 

• Condensate Pump C  

• Condensate Booster Pump C 

• RCW Pump C 

• CCW Pump C 

• CRD Pump 2A 

B. IF undervoltage has occurred, THEN  

1. CLEAR disagreement lights on breakers.  

2. REDUCE load as necessary to maintain stable operating conditions.  

3. Condenser discharge may need to be throttled for two CCW Pump 
operation.  REFER TO 2-OI-27, Condenser Circulating Water System. 

C. CHECK Unit Bd C for abnormal conditions: relay targets, smoke, burned 
paint, etc.  

D. REFER TO 0-OI-57A, Switchyard and 4160V AC Electrical System, to re-
energize board.  

E. REFER TO appropriate OI for recovery or realignment of equipment. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   4                    Page 3 of 4 
 
Event Description:  2C Unit Board Trip 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

If contacted as an AUO, Work Control, or Electrical Maintenance to 
investigate, acknowledge the direction.  If directed to prepare protected 
equipment tags acknowledge the direction. 

Wait 2 minutes and report that 2C 4KV Unit Board has an overcurrent 
trip flag. 

 BOP 

2-ARP-9-8C, Alarm Response Procedure 

MOTOR TRIPOUT, Window 33 
 
Operator Action: 

A. CHECK Control Room for white disagreement light illuminated for affected 
equipment.  

B. CLEAR disagreement light. 

C. DISPATCH personnel to check:  

• Relays at associated electrical board 

• Equipment for abnormal conditions 

• Safe-stop locally reset, if necessary 

D. REFER TO 0-GOI-300-2, Electrical, if relay targets are present or for motor 
starting limits. 

E. REFER TO appropriate OI for recovery or realignment of equipment 

 BOP 

2-ARP-9-6A, Alarm Response Procedure 

CONDENSATE BOOSTER PUMP C AUX OIL PUMP PRESS LOW,  
Window 14 
 
Operator Action: 

A. DISPATCH personnel to check Booster Pump Lube Oil system:  

1. ENSURE running or start Aux Oil Pump.  

2. CHECK for leaks.  

3. CHECK oil level and temperature at reservoir. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   4                    Page 4 of 4 
 
Event Description:  2C Unit Board Trip 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
If contacted as the Turbine Building AUO to start 2C Condensate 
Booster Pump Aux Oil Pump, insert Event 14 and report that the Aux Oil 
Pump is running. 

 NRC 
End of Event 4.  Request that the Driver insert Event 5, 2B Reactor 
Recirculation Pump Trip. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   5                    Page 1 of 4 
 
Event Description:  2B Reactor Recirc Pump Trip 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2B Recirculation Pump will trip 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 5 to trip 2B Recirc  
Pump. 

 OATC 

When 2B Recirc Pump Trips acknowledges and reports the following alarms 
to the NUSO: 

• RECIRC DRIVE 3B TRIPPED, 2-9-4B, Window 7 

• RECIRC LOOP B OUT OF SERVICE, 2-9-4B, Window 26 

• RECIRC DRIVE 3B PROCESS ALARM, 2-9-4B,  
Window 28 

• RECIRC LOOP B DIFFERENTIAL PRESSURE LOW, 2-9-4B,  
Window 31 

• RECIRC DRIVE 3B DRIVE ALARM, 2-9-4B, Window 32 

• 4KV RECIRC PUMP BOARD 2 UNDERVOLTAGE, 2-9-8B,  
Window 22 

• MOTOR TRIPOUT, 2-9-8C, Window 33 

 NUSO 

Directs the OATC to respond in accordance with 2-AOI-68-1A, Recirc Pump 
Trip/Core Flow Decrease OPRMs Operable, and the Urgent Load Reduction 

RCP. 

 OATC 

2-AOI-68-1, Recirc Pump Trip/Core Flow Decrease OPRMs Operable 
 
4.1 Immediate Actions – None 

4.2 Subsequent Actions 
 

CAUTION 

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 depressurization to avoid exceeding 
pressure-temperature limits for the Reactor Vessel. 

 
[1] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   5                    Page 2 of 4 
 
Event Description:  2B Reactor Recirc Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

 

NOTES 

1) Step 4.2[2] through Step 4.2[10.3] apply to any Core Flow lowering event.  

2) Power To Flow Map is maintained in 0-TI-248, Station Reactor Engineer 
and on ICS.  

3) If a cell bypasses while a Recirc 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.  

4) Single recirculation loop operation (SLO) is prohibited in the MELLA+ 
operating domain. REFERENCE Tech Spec 3.4.1. 

 
[2] IF a single Recirc Pump tripped, THEN CLOSE 2-FCV-068-0079, RECIRC 
PUMP 2B DISCHARGE VALVE. 

 OATC 
Closes 2-FCV-068-0079, RECIRC PUMP 2B DISCHARGE VALVE and  
re-opens it after 5 minutes. 

 OATC 

[2.1] N/A 

[2.2] IF loadline is greater than 67.0%, THEN IMMEDIATELY take actions 
to INSERT Control Rods to less than 67.0% loadline per 0-TI-464, 
Reactivity Control Plan and 2-OI-85, Control Rod Drive System. 

 OATC 
Reduces the Rod Line below 67.0% using the Urgent Load Reduction RCP.  
See Event 6 on page xx of xx for actions. 

 OATC 

[2.3] N/A 

[2.4] WHEN the Recirc Pump Discharge Valve has been closed for at 
least five minutes (to prevent reverse rotation of the pump), THEN OPEN 
Recirc Pump 2B Discharge Valve 2-FCV-068-0079 as necessary to 
maintain Recirc Loop in thermal equilibrium.  

[2.5] RAISE Core Flow to greater than 45%. REFERENCE 2-OI-68, 
Reactor Recirculation System.  

[2.6] MAINTAIN operating Recirc Pump flow less than 46,600 gpm.  
REFERENCE 2-OI-68, Reactor Recirculation System.  
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   5                    Page 3 of 4 
 
Event Description:  2B Reactor Recirc Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[2.7] WHEN plant conditions allow, THEN MAINTAIN operating Jet Pump 
Loop Flow greater than 41 x 106 lbm/hr. 

[2.8] NOTIFY Reactor Engineer to PERFORM the following:  

[2.8.1] 2-SR-3.4.1(SLO), Reactor Recirculation System Single Loop 
Operation  

[2.8.2] 0-TI-248, Core Flow Determination in Single Loop Operation 

 Driver 
If contacted as the Outside/Work Control NUSO, an AUO, Electrical 
Maintenance, or Reactor Engineer, acknowledge any information or 
direction given. 

 OATC 

[3] N/A 

[4] REFERENCE the following ICS screens to help determine the  

cause of Recirc Pump trip/Core Flow lowering.  

• VFDPMPA(VFDPMPB)  

• VFDAAL(VFDBAL)  

[5] CHECK parameters associated with Recirc Drive and Recirc Pump/Motor 
2B on ICS and 2-TR-68-71 to determine cause of trip/Core Flow lowering 
event. 

[6] PERFORM visual inspection of tripped/affected Reactor Recirc Drive. 

 Driver 
If contacted as the Reactor Building AUO to visually inspect 2B Recirc 
Drive, acknowledge any information or direction given. 

 OATC 

[7] PERFORM visual inspection of Reactor Recirc Pump Drive relay boards 
for relay targets.  

[8] IF necessary, THEN (Otherwise MARK N/A) REFERENCE 2-OI-68, 
Reactor Recirculation System for Reactor Recirc Pump trips.  

[9] INITIATE actions required to make the necessary repairs. 

[10] PERFORM the following for Single Loop Operation:  

[10.1] REFERENCE 2-OI-68 for guidance on single loop operation.  

[10.2] REFERENCE Tech Specs 3.4.1.  

[10.3] WHEN available, THEN RETURN tripped Recirc Pump to service.  

REFERENCE 2-OI-68, Reactor Recirculation System. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   5                    Page 4 of 4 
 
Event Description:  2B Reactor Recirc Pump Trip 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Technical Specification 3.4.1, Recirculating Loops Operating 
 
LCO 3.4.1 Two Recirculation Loops with matched flows shall be in operation. 

OR 

One Recirculation Loop may be in operation provided the following limits 
are applied when the associated LCO is applicable: 

a. LCO 3.2.1, “AVERAGE PLANAR LINEAR HEAT GENERATION 

RATE (APLHGR),” single loop operation limits specified in the COLR; 

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

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

APPLICABILITY: Modes 1 and 2 
 
Condition: 

A. Requirements of the LCO not met. 

 NUSO 

REQUIRED ACTION: 

A.1 – Satisfy the requirements of 
the LCO. 

COMPLETION TIME: 

A.1 – 24 hours 
 

 NRC 
When satisfied with Urgent Load Reduction, end of Event 5.  Request 
that the driver insert Event 7, Low Suppression Pool Water Level. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   6                    Page 1 of 3 
 
Event Description:  Urgent Load Reduction 
 
Symptoms/Cues:  Event is initiated by the crew in response to 3B Reactor Recirculation Pump 

trip 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 6 is initiated by the crew; no action is required by the driver to 
insert Event 6. 

 NRC 

During Event 6, once the crew has restored plant operation to the green 
region of the Power to Flow Map and Technical Specifications (for the 
Recirc Pump Trip/Shutdown) have been addressed, end of Events 5  
and 6. 

 OATC 

Urgent Load Reduction/Recirculation Pump Trip Contingency Plan RCP 
 

Purpose/Overview of Evolution: Maneuver Reactor to maintain 
acceptable operating conditions during and following 
unexpected plant conditions. These Urgent Load Reduction 
steps do not support a shutdown using the Improved BPWS 
Control Rod Insertion Process. 

 
Plan A, Recirculation Pump Trip Contingency Plan 
 
Maneuver Steps: 

Recirculation Pump Trip 
 

A1. If both pumps trip (N/A).  For a single Recirculation Pump trip, 
IMMEDIATELY insert rod groups to lower rod line below 67%. 

A2.  Change Core Flow with the operating Recirculation Pump to exit 
POWER/FLOW Region 2 and until the operating Recirculation Pump 
Drive Flow is below 46,600 GPM. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   6                    Page 2 of 3 
 
Event Description:  Urgent Load Reduction 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

Reactivity Maneuver Instructions 
 
Step A1 of A2 

Description of step: Recirculation Pump Trip Response 
 

IF both pumps trip, SCRAM the Reactor per 2-AOI-68-1A, Recirc Pump 
Trip/Core Flow Decrease OPRMs Operable. 
For a single Recirculation Pump trip, IMMEDIATELY insert Control Rods 
to lower Load Line below 67% using Shove Sheets. (Stop after any rod) 

 
Step A2 of A2 

Description of step: Recirculation Pump Trip Response 
 
Change speed of the Operating Recirculation Pump until: 

• Core Flow is 46 - 49% to exit/remain out of POWER/FLOW Map 
Region II 

• Operating Recirculation Pump Drive Flow is 46,600 GPM 

• Operating Recirculation Pump Speed is ≤ 100% 

 OATC 

Plan B, Urgent Load Reduction 
 
Maneuver Steps: 

Urgent Load Reduction 
 

B1. Lower power by reducing Core Flow until either the desired operating 
power level is reached or Core Flow is 55 - 60% of rated Core Flow. (If a 
Recirculation Pump trip is imminent, only lower using the pump to be 
tripped). 

B2. Insert Control Rods per Shove Sheets until Load Line is between  
48% and 55%. 

B3. Lower Recirculation Pump Speed to -28% (-480 RPM). 

B4. Insert Control Rods per Shove Sheets until desired power level is 
reached or SCRAM the Reactor. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   6                    Page 3 of 3 
 
Event Description:  Urgent Load Reduction 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

Reactivity Maneuver Instructions 
 
Step B1 of B4 

Description of Step: Urgent Load Reduction 
 

• Lower power by reducing Core Flow until either the desired operating 
power level is reached or Core Flow is 55 - 60% of rated Core Flow. (If 
a Recirculation Pump trip is imminent, only lower using the pump to be 
tripped) 

• Insert first four (4) Control Rods from the shove sheet to reduce Load 
Line 

 
Step B2 of B4 

Description of Step: Urgent Load Reduction 
 

Insert Control Rods per shove sheets until Load Line is between 48% and 
55% 

 
Step B4 of B4 

Description of Step: Urgent Load Reduction 
 

Lower Recirculation Pump Speed to ~28% (~480 RPM or ~39% Core 
Flow).  (Control Rods may be adjusted during this step) 
 

Step B4 of B4 

Description of Step: Urgent Load Reduction 
 

Insert Control Rods per shove sheets until desired power level is reached 
or SCRAM the Reactor (record conditions prior to the SCRAM) 

 NRC End of Event 6.  
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 1 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; Suppression Pool Water Level will lower due to an unisolable leak 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 7 to cause an 
unisolable Suppression Pool water leak. 

 BOP Acknowledges and reports Area Flood Level alarms to the NUSO. 

 Driver 

When contacted by the Control Room to investigate the Area Flood 
Level alarms, acknowledge the direction. 

As the Rad Waste Operator report that Sump Level Alarms have been 
received and both Sump Pumps are running. 

 NUSO 

Enters 2-EOI-3, Secondary Containment Control, on Area Water Level alarms. 

  

 Driver 

Three (3) minutes after being contacted to investigate the flood level 
alarms, contact the Control Room and inform the crew that there is a 
leak from the Suppression Chamber.  If asked if the leak can be isolated, 
inform the crew that you are investigating.  Wait two (2) minutes and 
report to the crew that the leak is from the Loop II RHR Pump common 
suction and is un-isolable. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 2 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

2-EOI-3, Secondary Containment Control 
 
SC-1 

IF THEN 

Rx Zone ventilation exhaust radiation 
level is above 72 mR/hr 

NO ACTION REQUIRED 

Refuel Zone ventilation exhaust 
radiation level is above 72 mR/hr 

NO ACTION REQUIRED 

Rx Zone ventilation is isolated  

AND  

Rx Zone ventilation exhaust radiation 
level is below 72 mR/hr 

NO ACTION REQUIRED 

Refuel Zone ventilation is isolated  

AND  

Refuel Zone exhaust radiation level is 
below 72 mR/hr 

NO ACTION REQUIRED 

SBGT CANNOT restore and maintain 
Secondary Containment DP below 0 
inches water 

AND 

Radioactivity release from Secondary 
Containment hinders operation of  

systems required for damage control 
or systems required to be operated by 
EOIs 

NO ACTION REQUIRED 

 

 NUSO 

SC/L-1 

WHEN ANY Floor Drain Sump or Area Water Level exceeds its 
Max Normal level (Table SC-3)  

 
Continues TO SC/L-2 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 24 of 34 

 
Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 3 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 
 

 NUSO 

SC/L-2 

OPERATE available Sump Pumps to restore and maintain levels 
below Max Normal levels (Table SC-3). 

 

 Driver 
When contacted as Rad Waste to operate all available Sump Pumps, 
acknowledge the direction. 

 NUSO 

Enters 2-EOI-2, Primary Containment Control, when Suppression Pool Water 
Level reaches (-) 6.25”. 

 
 
PCC-1 

IF THEN 

It is determined that core damage 
is occurring due to loss of cooling 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 4 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 
SP/L-1 

MONITOR and CONTROL Suppression Pool Water Level (-) 6 in. to (-) 
1 in. (APPX 18) 

 IF  THEN 

Suppression Pool Water Level 
CANNOT be maintained below  
-1 in. 

NO ACTION REQUIRED 

Suppression Pool Water Level 
CANNOT be maintained above  
-6 in. 

ACTION REQUIRED  
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 5 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 CREW 

Critical Task:  

With Adequate Core Cooling available, lock out HPCI when Suppression 
Pool Level cannot be maintained above 12.75 feet to prevent Primary 
Containment damage.  
 
Critical Task Failure Criteria: 

HPCI is operated below a Suppression Pool Water Level of 12.75 feet, 
thus pressurizing the Suppression Chamber from the HPCI exhaust. 

 NUSO 

 

 

 
 

 
 

 NUSO 
Directs the BOP to maintain Suppression Pool Water Level using  
2-EOI-Appendix-18, Suppression Pool Water Inventory Removal and Makeup. 

 BOP 

2-EOI-Appendix-18, Suppression Pool Water Inventory Removal and Makeup 
 
[1] IF Suppression Pool Water makeup is required, THEN CONTINUE in this 
procedure at Step 1.0[5]. 

[2] N/A 

[3] N/A 

[4] N/A  

[5] N/A  
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 6 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[6] IF Directed by NUSO to add water to Suppression Pool, THEN MAKEUP 
water to Suppression Pool as follows:  

[6.1] VERIFY OPEN 2-FCV-73-40, HPCI CST SUCTION VALVE.  

[6.2] OPEN 2-FCV-73-30, HPCI PUMP MINIMUM FLOW VALVE. 

 NRC 

EXAMINER NOTE:  2-FCV-73-30, HPCI PUMP MINIMUM FLOW VALVE will 
NOT be open, although it inidicates open to facilitate lowering 
Suppression Pool Water Level to the Emergency Depressuization trigger 
value. 

 BOP 
[6.3] N/A 

[6.4] N/A 

 CREW 

Critical Task:  

Manually insert a Reactor SCRAM before Suppression Pool Level 
reaches 11.5 feet, to reduce the amount of energy in the vessel on a 
lowering Suppression Pool Water Level. 

 
Critical Task Failure Criteria: 

The operating crew allows Suppression Pool Water Level to lower past 
11.5 feet without inserting a manual SCRAM signal. 

 NUSO 

 

 NRC 

Event 8, Inadvertent Main Steam Isolation Valve (MSIV) Closure, is 
automatically entered on the MODE Switch being placed in SHUTDOWN 
following the Reactto SCRAM.  No Action is requirred by the driver to 
insert Event 8.  See page xx of xx for Event 8 actions. 

 NUSO Enters 2-EOI-1, RPV Control MODES 1-3. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 7 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO Determines that Emergency Depressurization is required.  

 CREW 

Critical Task:  

Emergency Depressurization is performed when Suppression Pool 
Water Level cannot be maintained above 11.5 feet to minimize the 
adverse effects on Suppression Pool heat capacity. 
 
Critical Task Failure Criteria:  

The crew does not perform Emergency Depressurization without delay 
and in a controlled manner when Suppression Pool Water Level cannot 
be maintained above 11.5 feet.  

 NUSO 

2-EOI-1, RPV Control MODES 1-3 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 8 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

RC/P-6 

IF THEN 

RPV Water Level CANNOT be 
determined 

NO ACTION REQUIRED 

It is anticipated that available 
Injection Subsytems (Table L-3) 
alone CANNOT assure Adequate 
Core Cooling 

NO ACTION REQUIRED 

It is anticipated that containment 
water level will rise above 44 ft 

NO ACTION REQUIRED 

 
RC/P-7 

IF Drywell Pressure is above 2.45 psig 
 
THEN PREVENT injection from ONLY those CS and LPCI Pumps NOT 
required to assure Adequate Core Cooling (APPX 4) 

 
RC/P-8 

EMERGENCY DEPRESSURIZE the RPV 
IF Suppression Pool Level is above 5.5 ft THEN OPEN 6 MSRVs (ADS 
Valves preferred) 

➢ OK to exceed 100°F/hr cooldown rate 

IF THEN 

DW Control Air is or becomes 
unavailable 

NO ACTION REQUIRED 

Less than 4 MSRVs can be opened 

AND 
RPV Pressure is 60 psi or more 
above Suppression Chamber 
Pressure 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                  Page 9 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

 

 NUSO 

Directs the BOP to open 6 SRVs (ADS preferred). 

Provides direction to the crew concerning the method to maintain Reactor 
Water Level following Emergency Depressurization (2-EOI-Appendix-6A, 
Injection Subsystems Lineup Condensate). 

 OATC 

2-EOI-Appendix-6A, Injection Subsystems Lineup Condensate 
 

NOTES 

1) All valves are located on Panel 2-9-6 unless otherwise noted within the 
step.  

2) The optimum pump combination for Condensate flood is all available 
Condensate and Condensate Booster Pumps in service with the RFP 
Discharge Valves open. 

 
[1] ENSURE CLOSED the following Feedwater Heater Return Valves:  

• 2-FCV-3-71, HP HTR 2A1 LONG CYCLE TO CONDENSER  

• 2-FCV-3-72, HP HTR 2B1 LONG CYCLE TO CONDENSER 

• 2-FCV-3-73, HP HTR 2C1 LONG CYCLE TO CONDENSER 

[2] ENSURE CLOSED the following RFP Discharge Valves (N/A if 
Condensate Flood up is anticipated per the FSSs):  

• 2-FCV-3-19, RFP 2A DISCHARGE VALVE  

• 2-FCV-3-12, RFP 2B DISCHARGE VALVE  

• 2-FCV-3-5, RFP 2C DISCHARGE VALVE 

[3] ENSURE OPEN the following Drain Cooler Inlet Valves:  

• 2-FCV-3-72, DRAIN COOLER 2A5 CNDS INLET ISOLATION VALVE  

• 2-FCV-3-84, DRAIN COOLER 2B5 CNDS INLET ISOLATION VALVE 

• 2-FCV-3-96, DRAIN COOLER 2C5 CNDS INLET ISOLATION VALVE 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 31 of 34 

 
Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   7                Page 10 of 10 
 
Event Description:  Low Suppression Pool Water Level 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[4] ENSURE OPEN the following Heater Outlet Valves:  

• 2-FCV-2-124, LP HEATER 2A3 CNDS OUTLET ISOLATION VALVE  

• 2-FCV-2-125, LP HEATER 2B3 CNDS OUTLET ISOLATION VALVE 

• 2-FCV-2-126, LP HEATER 2C3 CNDS OUTLET ISOLATION VALVE 

[5] ENSURE OPEN the following Heater Isolation Valves:  

• 2-FCV-3-38, HP HTR 2A2 FEEDWATER INLET ISOLATION VALVE 

• 2-FCV-3-31, HP HTR 2B2 FEEDWATER INLET ISOLATION VALVE 

• 2-FCV-3-24, HP HTR 2C2 FEEDWATER INLET ISOLATION VALVE 

• 2-FCV-3-75, HP HTR 2A1 FEEDWATER OUTLET ISOLATION 
VALVE 

• 2-FCV-3-76, HP HTR 2B1 FEEDWATER OUTLET ISOLATION 
VALVE 

• 2-FCV-3-77, HP HTR 2C1 FEEDWATER OUTLET ISOLATION 
VALVE 

[6] ENSURE OPEN the following RFP Suction Valves:  

• 2-FCV-2-83, RFP 2A SUCTION VALVE  

• 2-FCV-2-95, RFP 2B SUCTION VALVE  

• 2-FCV-2-108, RFP 2C SUCTION VALVE 

[7] ENSURE all available Condensate Pumps running.  

[8] ENSURE all available Condensate Booster Pumps running.  

[9] ADJUST 2-LIC-3-53, RFW START-UP LEVEL CONTROL, on Panel 2-9-5, 
to control injection.  

[10] CHECK RFW Flow to RPV. 

End of 2-EOI-APPENDIX-6A 

 NRC 

End of Event 7, end of Scenario.  When the crew has Emergency 
Depressurized the Reactor and has control of Reactor Water Level above 
the Top of Active Fuel (TAF, (-) 162 inches) using low pressure systems, 
end of Scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   8                    Page 1 of 2 
 
Event Description:  Inadvertent Main Steam Isolation Valve (MSIV) Closure 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; all MSIVs will inadvertently close when the Reactor MODE Switch 
is placed in SHUTDOWN 

 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 8 is automatically inserted on simulator setup.  No action is 
required by the driver to insert Event 8. 

 CREW Determines that MSIVs have closed, causing Reactor Pressure to rise. 

 NUSO 

2-EOI-1, RPV Control MODES 1-3 
 
RC/P-2 

STABILIZE RPV Pressure below 1073 psig using the Main Turbine Bypass 
Valves (APPX 8B) 

➢ OK to use ANY Alternate RPV Pressure Control Systems  
(Table P-1) 

➢ Crosstie CAD or MSRV carts to DW Control Air (APPX 8G, 20H) if 
necessary 

IF THEN 

Drywell Control Air is or becomes 
unavailable 

NO ACTION REQUIRED 
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Op Test No.:  22-04       Scenario No.   NRC-4                Event No.:   8                    Page 2 of 2 
 
Event Description:  Inadvertent Main Steam Isolation Valve (MSIV) Closure 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 
Directs the BOP to stabilize Reactor Pressure using 2-EOI-Appendix-11A, 
Alternate RPV Pressure Control Systems MSRVs. 

 BOP 

[3] OPEN MSRVs using the following sequence to control RPV pressure as 
directed by the NUSO: 
 

1 2-PCV-1-179 MN STM LINE A RELIEF VALVE 

2 2-PCV-1-180 MN STM LINE D RELIEF VALVE 

3 2-PCV-1-4 MN STM LINE A RELIEF VALVE 

4 2-PCV-1-31 MN STM LINE C RELIEF VALVE 

5 2-PCV-1-23 MN STM LINE B RELIEF VALVE 

6 2-PCV-1-42 MN STM LINE D RELIEF VALVE 

7 2-PCV-1-30 MN STM LINE C RELIEF VALVE 

8 2-PCV-1-19 MN STM LINE B RELIEF VALVE 

9 2-PCV-1-5 MN STM LINE A RELIEF VALVE 

10 2-PCV-1-41 MN STM LINE D RELIEF VALVE 

11 2-PCV-1-22 MN STM LINE B RELIEF VALVE 

12 2-PCV-1-18 MN STM LINE B RELIEF VALVE 

13 2-PCV-1-34 MN STM LINE C RELIEF VALVE 

 
[4] N/A 

[5] N/A 

[6] N/A 

END OF 2-EOI-APPENDIX 11A 

 NRC 
End of Event 8.  When the crew has Emergency Depressurized the 
Reactor and has control of Reactor Water Level above the Top of Active 
Fuel (TAF, (-) 162 inches) using low pressure systems, end of Scenario. 

  



 

 

 

  

  UNIT 2 SHIFT TURNOVER MEETING Today   

  

MODE 
1 

DAYS ON LINE Total Drywell Leakage 
(gpm) 

Protected Equipment   

  208 Condensate Pump 2A, 2B   

  PRA (EOOS) -GREEN 1.55 Condensate Booster Pump 2A, 2B   

  Rx Power 500Kv GRID - Qualified Floor Drain (gpm) RFPT 2A, 2B   

  74% 
161Kv Grid -Qualified 

0.11    

  MWe Last breaker closure 
Equipment Drain 

(gpm) 
   

  912 4/10/19 4:31 1.44     

  

□ Review logs   □Qualifications   □Review RCP/Rx Brief   □Review LCO/OWA Actions   □Walkdown Panels/Verify EOOS     

□ CR Reviews Complete □ Leadership and Team Effectiveness   

  CHANGES IN LCOs   

     

     

  LCOs OF 72 HOURS OR LESS   

     

     

  SIGNIFICANT ITEMS DURING PREVIOUS SHIFT/RADIOLOGICAL CHANGES   

     

     

     

  MAJOR EQUIPMENT CHANGES PLANNED FOR THIS SHIFT   

  
Alternate Reactor and Refuel Zone Fans in accordance with 2-OI-30A, Refueling Zone Ventilation System, and  
2-OI-30B, Reactor Zone Ventilation System.  

  

     

     

  OPERATOR WORK AROUNDS     OWAs – U0-1/U2-0     Burdens - U0 – 0/U2-0    Operator Challenges – U0 – 12/U2 - 6   

     

     

   ODMIs/ACMPs   

     

     

  ONEAs   

     

     

  FIRE RISK SIGNIFICANT ITEMS OOS/FPLCO Actions Due   

     

     

  SCHEDULED ITEMS NOT COMPLETED   
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Facility:  BFN                       Scenario Number:    NRC-5                

Scenario Source: NEW                                      Op-Test Number:     22-04 

Examiners: __________________________                       
__________________________ 
__________________________ 

Operators: NUSO: ________________________                      

                  OATC: _________________________ 

                  BOP: __________________________ 

Initial Conditions: A Reactor Startup is in progress. ~3 % Reactor Power.   
 
Turnover:  Continue the Reactor Startup.  Contact the Ops Superintendent prior to placing the MODE 
SWITCH in RUN. 
 
Critical Tasks: 

1. With a Loss of Offsite Power and a Station Blackout caused by the failure of two Emergency Diesel 
Generators (EDGs) to automatically start and tie on to their respective 4KV Shutdown Boards, the crew 
restores power to one 480V Shutdown Board to exit Station Blackout within 20 minutes of the loss of 
power. 
2. With a loss of EECW Pumps due to a Loss of Offsite Power, the crew restores EECW Flow to the 
EDGs within 8 minutes. 

Event 
Number 

Malfunction 
Number 

Event 
Type* 

Event Description 

1. N/A 

N-BOP 

MC-BOP 

N-NUSO 

Warm 2B Reactor Feedwater Pump (RFPT) 

2. N/A 
R-OATC 

R-NUSO 
Control Rod Withdrawal 

3.  RD12 
C-OATC 

C-NUSO 
Control Rod Difficult to Withdraw 

4. HS-75-5A 

C-BOP 

MC-BOP 

TS-NUSO 

Inadvertent Core Spray Pump Start 

5. 
SCHEDULE 

STACK 

C-BOP 

MC-BOP 

C-NUSO 

2A Stack Dilution Fan Failure, Standby Fan Fails to 
Automatically Start 

6. TH31A 
I-OATC 

TS-SRO 

Reactor High Pressure A1 Channel Fails High/Half 
SCRAM (2-PIS-3-22AA) 

7. ED01 M-All Loss of Offsite Power 

8. DG03B 
C-BOP 

MC-BOP 
‘B’ EDG Fails to Tie Automatically 

9. 

SW07A 

SW07B 

SW07C 

SW07D 

C-BOP 

MC-BOP 

C-NUSO 

Emergency Equipment Cooling Water (EECW) Pumps 
Fail to Auto Start 

*  (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor, (TS)Tech Spec, (MC) Manual Control 
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Events 
 

1. The Balance of Plant (BOP) will warm 2B Reactor Feedwater Pump (RFPT) in 
accordance with 2-OI-3, Reactor Feedwater System. 
 

2. The crew will continue the Reactor Startup by withdrawing Control Rods in 
accordance with 2-GOI-100-1A, Unit Startup and Power Operation, and  
2-OI-85, Control Rod Drive System. 
 

3. Control Rod 58-31 will be difficult to withdraw during the Reactor Startup, 
requiring the crew to take action in accordance with 2-OI-85, Control Rod Drive 
System. 
 

4. 2A Core Spray Pump will inadvertently start, requiring the crew to shut down 2A 
Core Spray Pump.  When contacted, the Assistant Unit Operator (AUO) will 
report there is no visible oil level on 2A Core Spray Pump.  The Nuclear Unit 
Senior Operator (NUSO) will address Technical Specifications. 

 
5. Stack Dilution Fan 2A will fail and the standby Stack Dilution Fan will fail to 

automatically start.  The crew will take action to manually restore Stack Dilution 
Flow by starting 2B Stack Dilution Fan in accordance with 2-OI-66, Off-Gas 
System, Section 5.1. 
 

6. Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA), 
resulting in a Reactor Half SCRAM.  The crew will respond in accordance with 
Alarm Response Procedures. The NUSO will address Technical Specifications. 
 

7. A Loss of Offsite Power will occur, and coupled with various Diesel Generator 
failures will result in a Station Blackout.  The crew will respond in accordance 
with 0-AOI-57-1A, Loss of Offsite Power (161 and 500 KV)/Station Blackout 
until the power is restored to one of the 480V Shutdown Boards. 

 
8. Following the Loss of Offsite Power, ‘B’ Emergency Diesel Generator (EDG) will fail to 

automatically tie onto the ‘B’ 4KV Shutdown Board, requiring the crew to manually 
close the EDG Output Breaker. 

 
9. Emergency Equipment Cooling Water (EECW) Pumps will fail to auto start 

when the EDGs restore power to the 4160V Shutdown Boards. The crew will 
restart the EECW pumps within 8 minutes as required by 0-AOI-57-1A, Loss of 
Offsite Power (161 and 500 KV)/Station Blackout. 
 

The Scenario ends when the crew has restored power to one 480V Shutdown Board, has 
control of Reactor Water Level above the Top of Active Fuel (TAF, (-) 162 inches) using RCIC 
or HPCI, and has started EECW Pumps.  
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Critical Tasks    2 
 
1. With a Loss of Offsite Power and a Station Blackout caused by the failure of two 

Emergency Diesel Generators to automatically start and tie on to their respective 
4KV Shutdown Boards, the crew restores power to one 480V Shutdown Board to 
exit Station Blackout within 20 minutes of the loss of power. 
 
a. Safety Significance 

Exit Station Blackout. 
Restores power to components necessary for one loop of Low Pressure ECCS 
systems.  
  

b. Cues 
  Procedural compliance. 
 Loss of both 480V Shutdown Boards for Unit 2. 
  

3. Measured by: 
 Observation - With a Station Blackout in progress on Unit 2, one 480V 

Shutdown Board is transferred to its alternate power supply within 20 minutes.  
  
 4. Feedback 
  Power is restored to one 480V Shutdown Board. 
  Power available to Low Pressure ECCS system valves. 
 

5. Critical Task Failure Criteria: 
 The operating crew fails to restore power to one 480V Shutdown Board within 

20 minutes of the Station Blackout on Unit 2.  
 
2. With a loss of EECW Pumps due to a Loss of Offsite Power, the crew restores 

EECW Flow to the EDGs within 8 minutes. 
 

 1.  Safety Significance 
Diesel Generator operation without EECW flow will cause EDG failure. 

 
 2. Cues 

Procedural compliance. 
EECW Header Flow. 
EECW Pump Run Indications. 
 

 3. Measured by: 
Observation – The crew verifies EECW Pumps have restarted as required 
when power is restored to the 4KV Shutdown Busses. 

 
4. Feedback 

  EECW Header Flow. 
  EECW Pump Run indications. 
 

5. Critical Task Failure Criteria: 
 The operating crew fails to restore EECW Flow to the EDGs within 8 minutes 

following EDG start upon a Loss of Offsite Power. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   1                    Page 1 of 4 
 
Event Description:  Warm 2B Reactor Feedwater Pump (RFPT) 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
PRIOR to placing the simulator in RUN, start CPERF to record critical 
parameters. 

 NRC 

If the crew does not start Event 1, Warm 2B Reactor Feedwater Pump 
(RFPT) after assuming the shift, request that the Driver contact the 
Nuclear Unit Senior Operator (NUSO) as the Shift Manager and direct the 
crew to warm 2B RFPT. 
 
NOTE:  The crew may elect to hold a re-focus reactivity brief. 

 Driver 

If requested by the Chief Examiner, contact the NUSO as the Shift 
Manager and direct the crew to warm 2B RFPT. 

If contacted by the crew as the Reactor Building Assistant Unit Operator 
(AUO) acknowledge any direction given. 

 NUSO 
Directs the Operator at the Controls (OATC) to warm 2B RFPT in accordance 
with 2-OI-3, Reactor Feedwater System, Section 5.6. 

 BOP 

2-OI-3, Reactor Feedwater System 

Section 5.6, Warming the Second and Third RFP/RFPT 
 
[3.3] ENSURE OPEN the following valves to drain Condensate and warm 

RFPT steam supply lines: 

 [3.3.2] RFPT 2B 

• 2-FCV-6-127, RFPT 2B HP STOP VALVE ABOVE SEAT DRAIN 
using handswitch 2-HS-6-127A 

• 2-FCV-6-128, RFPT 2B HP STOP VALVE BELOW SEAT DRAIN 

using handswitch 2-HS-6-128A 

• 2-FCV-6-129, RFPT 2B FIRST STAGE DRAIN VALVE using  

handswitch 2-HS-6-129A 

• 2-FCV-006-0155, RFPT 2B HP STEAM SHUTOFF ABOVE  

SEAT DRAIN using handswitch 2-HS-006-0155B (local  

control) 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   1                    Page 2 of 4 
 
Event Description:  Warm 2B Reactor Feedwater Pump (RFPT) 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

• RFPT 2B LP STOP VALVE ABOVE SEAT DRAIN, using  
2-HS-6-125A using handswitch 

• 2-FCV-6-126, RFPT 2B LP STOP VALVE BELOW SEAT DRAIN 
using handswitch 2-HS-6-126A  

• 2-FCV-006-0156, RFPT 2B LP STEAM SHUTOFF ABOVE SEAT 
DRAIN using handswitch 2-HS-006-0156B (local control) 

[3.4] ENSURE the following on Panel 2-9-5 (as applicable): 

• 2-HS-46-9A, RFPT 2B SPEED CONT RAISE/LOWER switch is 
depressed in MANUAL GOVERNOR position with amber light at 
switch illuminated 

[3.5] ENSURE one of the following: 

• RFPT being started has been on Turning Gear or rolling on 
minimum flow for at least one hour.  (Otherwise N/A) 

• With Unit SRO permission, RFPT is rolling on turning gear or 
minimum flow and no abnormal rubbing noises or vibration is 
observed.  (Otherwise N/A) 

[3.6] REFER TO 2-OI-47C, Seal Steam System and ENSURE Seal Steam 
being supplied to RFPT being placed in service.  

 BOP 

[3.7] ENSURE applicable switch in NORMAL and amber light extinguished 
(Panel 2-9-6): 

• 2-HS-2-122, RFP 2B NPSH TRIP BYPASS  
 

NOTE 

When returning Feed Pump to service with Reactor at rated pressure, 
Step 5.7[6] will provide the instructions to reopen Feed Pump 
Discharge Valves. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   1                    Page 3 of 4 
 
Event Description:  Warm 2B Reactor Feedwater Pump (RFPT) 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

 

CAUTION 

[NER/C] Failure to have idle RFP Discharge Valves open during 
startup after first RFP has been placed in service may result in  
over-pressurization of piping between RFP Discharge Valve and 
Discharge Check Valve due to thermal heating.  [INPO SER 92-002] 

 
[3.8] ENSURE OPEN RFP Discharge Valve for pump being placed in service: 

• 2-FCV-3-12, RFP 2B DISCHARGE VALVE  

[3.9] OPEN applicable valve for pump being started (Panel 2-9-6): 

• 2-FCV-2-95, RFP 2B SUCTION VALVE 
 

NOTE  

Blue light at turbine trip RESET pushbutton should now be illuminated.  
This indicates all trip signals are reset with control valves closed 
allowing trip to be reset. 

 
[3.10] CHECK blue light at turbine trip RESET pushbutton illuminated. 

[3.11] PERFORM RFPT Trip Reset: 

[3.11.1] N/A 

[3.11.2] DEPRESS RFPT 2B TRIP RESET, 2-HS-3-150A, and CHECK 
the following: 

• Blue light extinguishes  

• HP Stop Valves open 

• LP Stop Valves open 

 NRC 
If the candidate asks about the status of steps [3.12] through [3.14], state 
‘Continue on at step [3.15]’. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   1                    Page 4 of 4 
 
Event Description:  Warm 2B Reactor Feedwater Pump (RFPT) 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[3.15] PLACE control switches for the following in AUTO, and ENSURE 
OPEN RFP Minimum Flow Valve for pump being placed in service:  

• 2-FCV-3-13, RFP 2B MIN FLOW VALVE  
 

NOTE  

RFPT speed is raised to approximately 1100 rpm to obtain positive 
indication of discharge pressure. 

 

CAUTIONS 

1) Do not allow RFPT speed to exceed 1100 rpm until RFPT manual 
trip has been satisfactorily tested.  

2) Do not raise RFP Discharge Pressure to greater than Reactor 
Pressure to prevent injection to the vessel during RFPT trip testing. 

 
[3.16] START RFPT from Panel 2-9-6 as follows: 

• PLACE 2-HS-46-138A, RFPT 2B START/LOCAL ENABLE, in  

START, and OBSERVE RFPT accelerates to approximately  

600 rpm on 2-SI-46-9A, RFPT 2B SPEED  

[3.17] PERFORM the following locally at RFPT: 

A. CHECK no abnormal rubbing noises or vibration is observed.  

B. IF any abnormal rubbing noises or vibration is observed, THEN 
REMOVE RFPT from operation until condition is corrected. 

[3.18] CHECK RFPT Speed Control in MANUAL GOVERNOR. 

[3.19] ADJUST RFPT Speed Control position. 

• USE 2-HS-46-9A, RFPT 2B SPEED CONT RAISE/LOWER switch 
as necessary to RAISE RFPT speed to approximately 1100 rpm 

[3.20] PLACE RFPT Turning Gear Motor, in AUTO as follows: 

• 2-HS-3-127A, RFPT 2B TURNING GEAR MOTOR 

 NRC 
The crew has been pre-briefed to stop warming 2B RFPT at procedure 
step [3.20]. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                    Page 1 of 7 
 
Event Description:  Control Rod Withdrawal 
 
Symptoms/Cues:  Crew is cued by the turnover sheet or by the Simulator Operator as 

requested by the Chief Examiner 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
If the crew does not proceed to Control Rod withdrawal, request that the 
driver insert Event 2. 

 Driver 
If requested by the Chief Examiner, contact the Nuclear Unit Senior 
Operator (NUSO) as the Shift Manager and direct the crew to continue 
the Reactor Startup. 

 NRC 
Event 3, Control Rod Difficult to Withdraw, is automatically entered on 
simulator setup and will occur during Event 2 on Control Rod 58-31.  No 
action is required by the driver to insert Event 3. 

 SRO 

(May conduct a reactivity re-focus brief) 

Assumes the Reactivity Manager position. 

Directs the Operator at the Controls (OATC) to raise Reactor Power to 6-7% 
in preparation for placing the Reactor MODE SWITCH in RUN, in accordance 
with 2-GOI-100-1A, Unit Startup and Power Operation, 2-OI-85, Control Rod 
Drive System, and 2-SR-3.1.3.5(A), Control Rod Coupling Integrity Check. 

 OATC 

2-GOI-100-1A, Unit Startup 

Section 5.4, Withdrawal of Control Rods while in Mode 2 
 

NOTE 

6% to 7% Rated Thermal Power (RTP) is the target power level to 
prevent rod blocks below 5% RTP or above 8% RTP. 

 
[73] CONTINUE to withdraw Control Rods to raise Reactor Power to 6% to 
7% per 2-OI-85, Control Rod Drive System and 2-SR-3.1.3.5(A), Control Rod 
Coupling Integrity Check.  

[74] ENSURE all operable APRM downscale alarms are reset and no rod 
blocks exist. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                    Page 2 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

2-OI-85, Control Rod Drive System 

Section 6.6, Control Rod Withdrawal 

Section 6.6.1 Initial Conditions prior to Withdrawing Control Rods 
 

NOTES 

1) If the Control Rod is uncoupled, the four rod display digital read-out 
and the full Core display digital readout and background light will 
extinguish for the uncoupled rod and the annunciator CONTROL ROD 
OVERTRAVEL (2-XA-55-5A, Window 14) will seal in. 

2) Coupling integrity is satisfied if CRD Notch Override Switch is used 
and rod is withdrawn to Position 48. 

3) The following steps are performed from Panel 2-9-5 unless noted 
otherwise. 

 

CAUTIONS 

1) Positioning Control Rods should be done with the utmost diligence 
and care. Notch Withdrawing Control Rods provides the most 
deliberate controlled method of withdrawing Control Rods. 

2) Never pull Control Rods except in a deliberate, carefully controlled 
manner, while closely monitoring the Reactor’s response. 

 
[1] REVIEW Precautions and Limitations in Section 3.7 and  
Section 3.8.  

[2] CHECK the following prior to Control Rod movement: 

• 2-HS-85-46, CRD POWER in ON 

• Rod Worth Minimizer is operable and LATCHED into the 
correct ROD GROUP when Rod Worth Minimizer is enforcing  

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 7 of 39 

 
Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                    Page 3 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

 

NOTES 

1) Section 6.6.2 is applicable for all Control Rod withdrawals and 
addressed as required during or following any Control Rod withdrawal. 

2) If rod insertion to position 00 is required and Core Thermal Power is 
less than or equal to 10%, entry into LCO 3.1.6 may be required. 

 
[1] IF the Control Rod fails to withdraw, THEN Refer to Section 8.15 for 
additional methods to reposition Control Rod.  

[2] IF the Control Rod double notches, or withdraws past its 
correct/desired position, THEN Refer to Section 6.7 for inserting 
Control Rod to its correct/desired position.  

[3] IF at any time while driving a selected rod during the performance of 
this section, the Control Rod moves more than one notch from its 
intended position, THEN refer to 2-AOI-85-7, Mispositioned Control 
Rod.   

[4] OBSERVE the following during Control Rod repositioning: 

• Control Rod reed switch position indicators (Four Rod display) 
agree with the indication on the Full Core Display.  

• Nuclear Instrumentation responds as Control Rods move 
through the Core (This ensures Control Rod is following drive 
during Control Rod movement.)  

[5] ATTEMPT to minimize automatic Rod Block Monitor (RBM) Rod 
Block as follows: 

• STOP Control Rod withdrawal (if possible) prior to reaching any 
RBM Rod Block using the RBM displays on Panel 2-9-5 and 
PERFORM Step 6.6.2[6]. 

[6] IF Control Rod movement was stopped to keep from exceeding a 
RBM setpoint or was caused by a RBM Rod Block, THEN PERFORM 
the following at the Unit Supervisor’s discretion to “REINITIALIZE” the 
RBM: 

[6.1] 2-HS-85-46, PLACE CRD POWER in the OFF position to 
deselect the Control Rod.  

[6.2] 2-HS-85-46, PLACE CRD POWER in the ON position.  
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                   Page 4 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 
[6.3] IF desired, THEN CONTINUE to withdrawal Control Rods 
and PERFORM applicable section for Control Rod withdrawal. 

 OATC 

For each Control Rod to be moved using Control Rod Notch 
Withdrawal: 
 
Section 6.6.3 Control Rod Notch Withdrawal 
 
[1] SELECT the desired Control Rod by depressing the appropriate  
2-XS-85-40, CRD ROD SELECT pushbutton. 

[2] ENSURE CRD DRIVE WATER HEADER DP is between  
250 -270 psid on 2-PDI-85-17A by throttling 2-HS-85-23A, CRD 
DRIVE WATER PRESS CONTROL VALVE as necessary. 

[3] OBSERVE the following for the selected Control Rod:  

• CRD ROD SELECT pushbutton is brightly ILLUMINATED  

• White light on the Full Core Display ILLUMINATED  

• Rod Out Permit light ILLUMINATED  

[4] CHECK Rod Worth Minimizer is operable and LATCHED into the 
correct ROD GROUP when the Rod Worth Minimizer is enforcing.  

[5] PLACE 2-HS-85-48, CRD CONTROL SWITCH, in ROD OUT 
NOTCH, and RELEASE.  

[6] OBSERVE the Control Rod settles into the desired position and the 
ROD SETTLE light extinguishes. 

[7] OBSERVE control rod settles into desired position AND ROD 

SETTLE light extinguishes. 

[8] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                   Page 5 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

For each Control Rod to be moved using Continuous Rod Withdrawal: 
 
Section 6.6.4 Continuous Rod Withdrawal 
 

NOTES 

1) Continuous Control Rod withdrawal may be used when a Control 
Rod is to be withdrawn greater than three notches. 

2) When in areas of high notch worth, single notch withdrawal should 
be used instead of continuous rod withdrawal. Information concerning 
high notch worth is identified by Reactor Engineering in  
2-SR-3.1.3.5A, Control Rod Coupling Integrity Check. 

3) When continuously withdrawing a Control Rod to a position other 
than position 48, the CRD Notch Override Switch is held in the 
Override position and then the CRD Control Switch is held in the Rod 
Out Notch position. 

• Both switches should be released when the Control Rod 
reaches two notches prior to its intended position.  

(Example: If a Control Rod is to be withdrawn from position 00 
to position 12, the CRD Notch Override Switch and the CRD 
Control Switch would be used to move the Control Rod until 
reaching position 08, then both switches would be released.) 

• If the rod settles in a notch prior to the intended position, the 
CRD Control Switch should be used to withdraw the rod to the 
intended position. (using the above example; If the Control 
Rod settles at a notch prior to the intended position of 12, the 
CRD Control Switch would be used to withdraw the Control 
Rod to position 12.) 

 
[1] SELECT desired Control Rod by depressing appropriate  
2-XS-85-40, CRD ROD SELECT.  

[2] OBSERVE the following for the selected Control Rod: 

• CRD ROD SELECT pushbutton is brightly ILLUMINATED  

• White light on the Full Core Display ILLUMINATED  

• Rod Out Permit light ILLUMINATED  
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                    Page 6 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[3] ENSURE Rod Worth Minimizer operable and LATCHED into correct ROD 
GROUP when the Rod Worth Minimizer is enforcing.  

[4] CHECK Control Rod is being withdrawn to a position greater than three 
notches. 

[5] IF withdrawing the Control Rod to a position other than “48”, THEN 
PERFORM the following: (Otherwise N/A) 

[5.1] PLACE AND HOLD 2-HS-85-47, CRD NOTCH OVERRIDE, in 
NOTCH OVERRRIDE.  

[5.2] PLACE AND HOLD 2-HS-85-48, CRD CONTROL SWITCH, in ROD 
OUT NOTCH.  

[5.3] WHEN Control Rod reaches two notches prior to the intended notch, 
THEN RELEASE 2-HS-85-47, CRD NOTCH OVERRIDE, and  
2-HS-85-48, CRD CONTROL SWITCH.  

[5.4] IF Control Rod settles at notch before intended notch, THEN PLACE 
2-HS-85-48, CRD CONTROL SWITCH in ROD OUT NOTCH and 
RELEASE.  

[5.5] WHEN Control Rod settles into the intended notch, THEN CHECK 
the following. 

• Four Rod display digital readout and the full Core display digital 
readout and background light remain illuminated.  

• CONTROL ROD OVERTRAVEL annunciator, 2-XA-55-5A, 
Window 14, does not alarm.  

[5.6] CHECK the Control Rod settles at intended position and ROD 
SETTLE light extinguishes. 

[6] N/A 

[7] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   2                    Page 7 of 7 
 
Event Description:  Control Rod Withdrawal 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

Section 6.6.5 Return to Normal After Completion of Control Rod 
Withdrawal 
 
[1] WHEN Control Rod movement is no longer desired AND 
deselecting Control Rods is desired, THEN: 

[1.1] PLACE 2-HS-85-46, CRD POWER in OFF.  

[1.2] PLACE 2-HS-85-46, CRD POWER in ON. 

 NRC 
When satisfied with the Reactivity Manipulatiion, end of Event 2.  
After Event 3 has also been completed, request that the driver 
insert Event 4, Inadvertent Core Spray Pump Start. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   3                    Page 1 of 3 
 
Event Description:  Control Rod Difficult to Withdraw 
 
Symptoms/Cues:  Event is automatically inserted when Control Rod 58-31 is withdrawn. 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 3 will occur automatically during Event 2, Control Rod Withdrawal.  
No action is required by the driver to insert Event 3. 

 OATC 
Determines that Control Rod 58-31 is difficult to withdraw and informs the 
NUSO. 

 NUSO 
Directs the OATC to respond in accordance with 2-OI-85, Control Rod Drive 
System, Section 8.16, Control Rod Difficult to Withdraw. 

 OATC 

2-OI-85, Control Rod Drive System 

Section 8.16, Control Rod Difficult to Withdraw 
 
[1] CHECK the Control Rod will NOT notch out.  Refer to Section 6.6. 

[2] REVIEW all Precautions and Limitations in Section 3.0. 
 

CAUTION 

Never pull Control Rods except in a deliberate, carefully controlled manner, 
while closely monitoring the Reactor’s response. 

 
[3] IF RWM is enforcing, THEN ENSURE RWM is operable and LATCHED in 
to the correct ROD GROUP. 
 

NOTES 

1) Steps 8.16[4] through 8.16[6] should be used when the Control Rod is at 
Position 00 while Step 8.16[7] should be used when the Control Rod is at or 
between Positions 02 and 46. 

2) Double clutching of a Control Rod at Position 00 will place the rod at the 
"overtravel in" stop, independent of the RMCS timer, allowing maximum 
available time to establish over-piston pressure required to maintain the 
collet open and prevent the collet fingers from engaging the 00 notch. 

3) Step 8.16[4] may be repeated as necessary until it is determined that this 
method will not free the Control Rod. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   3                    Page 2 of 3 
 
Event Description:  Control Rod Difficult to Withdraw 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
EXAMINER NOTE: Step [4] below will NOT be successful.  Drive Water 
Pressure must be raised before the Control Rod can be withdrawn. 

 OATC 

[4] IF the Control Rod problem is NOT believed to be air in the hydraulic 
system, THEN PERFORM the following to double clutch the Control Rod at 
Position 00: 

[4.1] PLACE AND HOLD 2-HS-85-47, CRD NOTCH OVERRIDE, in 
EMERG ROD IN, for several seconds. 

[4.2] CHECK the Control Rod full in indication (double green dashes) on 
the Full Core Display for the associated Control Rod. 

[4.3] SIMULTANEOUSLY PLACE 2-HS-85-47, CRD NOTCH 
OVERRIDE, in NOTCH OVERRIDE AND 2-HS-85-48, CRD CONTROL 
SWITCH, in ROD OUT NOTCH. 

[4.4] WHEN EITHER of the following occur: 

• Control Rod begins to move, OR 

• It is determined the rod will NOT move, THEN RELEASE  
2-HS-85-47 AND 2-HS-85-48. 

[4.5] IF the Control Rod successfully notches out, THEN PROCEED to 
Section 6.6 and WITHDRAW the Control Rod to the appropriate position. 

[4.6] IF desired, THEN REPEAT Steps 8.16[4.1] through 8.16[4.5] several 
times prior to raising Drive Water Pressure in Step 8.16[5]. 

[5] IF double clutching the Control Rod was unsuccessful, THEN PERFORM 
the following to withdraw the Control Rod using elevated Drive Water 
Pressure: 

[5.1] RAISE CRD DRIVE WATER HEADER DP to 300 psid on  
2-PDI-85-17A using 2-HS-85-23A, CRD DRIVE WATER PRESS 
CONTROL VALVE. 

[5.2] PERFORM the following to double clutch the Control Rod at  
Position 00: 

[5.2.1] PLACE and HOLD 2-HS-85-47, CRD NOTCH OVERRIDE in 
EMERG ROD IN, for several seconds. 

[5.2.2] CHECK the Control Rod full in indication (double green 
dashes) on the Full Core Display for the associated Control Rod. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   3                    Page 3 of 3 
 
Event Description:  Control Rod Difficult to Withdraw 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[5.2.3] SIMULTANEOUSLY PLACE 2-HS-85-47, CRD NOTCH 
OVERRIDE, in NOTCH OVERRRIDE and PLACE 2-HS-85-48, 
CRD CONTROL SWITCH, in ROD OUT NOTCH. 

[5.2.4] WHEN EITHER of the following occur: 

• Control Rod begins to move, OR 

• It is determined the rod will NOT move, THEN RELEASE  
2-HS-85-47 AND 2-HS-85-48 

[5.2.5] IF the Control Rod successfully notches out, THEN 
LOWER CRD DRIVE WTR HDR DP, 2-PDI-85-17A, to between 
250 psid and 270 psid, using 2-HS-85-23A, CRD DRIVE WATER 
PRESSURE CONTROL VALVE, and PROCEED to Section 6.6. 

 OATC Informs the NUSO that Control Rod 58-31 is no longer difficult to withdraw.   

 NUSO Direct the OATC to continue with Event 2, Control Rod Withdrawal. 

 NRC 
End of Event 3.  When satisfied with Event 2 and 3, request that the 
driver insert Event 4, Inadvertent Core Spray Pump Start. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   4                    Page 1 of 4 
 
Event Description:  Inadvertent Core Spray Pump Start 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2A Core Spray Pump will inadvertently start 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4 to cause an 
inadvertent trip of 2A Core Spray Pump. 

 BOP 

Acknowledges and reports the following alarms: 

• CORE SPRAY SYS II PUMP A START, 2-9-3C, Window 5 

• RHR OR CS PUMPS RUNNING ADS BLOWDOWN PERMISSIVE,  
2-9-3C, Window 10 

• CORE SPRAY PUMP 2A RUNNING, 2-9-23D, Window 33  

• RHR SERVICE WATER PUMP B3 RUNNING, 2-9-23C,  
Window 34 (only received if the Core Spray Pump runs longer than 
28 seconds) 

 
Reports that 2A Core Spray Pump has started and that there are no valid 
signals that should result in Core Spray Pumps starting. 

 SRO 
Directs the BOP to stop 2A Core Spray Pump and respond in accordance with 
Alarm Response Procedures. 

 BOP 

Alarm Response Procedure, 2-ARP-9-3C 

CORE SPRAY SYS II PUMP A START, Window 5 
 
Operator Action: 

A. CHECK auto start signals by multiple indications. 

B. CHECK Core Spray Pump 2A operation by motor amps, discharge 
pressure, and flow on Panel 2-9-3. 

C. IF pump is NOT needed, THEN STOP Core Spray Pump 2A. 

D. WHEN the auto start signal is reset and Core Spray is NOT required for 
Core Cooling, THEN DEPRESS 2-XS-75-61, CORE SPRAY SYSTEM I AUTO 
INITIATION RESET pushbutton, on Panel 2-9-3. 

E. RETURN system to standby readiness. 

 
  



Form 3.3-2 Required Operator Actions 

 

Unit 2 
Page 16 of 39 

 
Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   4                    Page 2 of 4 
 
Event Description:  Inadvertent Core Spray Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

Alarm Response Procedure, 1/2-9-23A 

CORE SPRAY PUMP 2A RUNNING, Window 37 
 
Operator Action: 

A. IF accident signal is NOT present, THEN 

1. CHECK panel 2-9-3 to verify pump is running. 

2. INITIATE actions to determine why pump is running. 

3. SECURE pump. 

 BOP 

Alarm Response Procedure, 2-9-23C 

RHR SERVICE WATER PUMP B3 RUNNING, Window 34 
 
Operator Action: 

A. IF accident signal is NOT present, THEN PERFORM the following: 

1. CHECK panel 9-3 to verify RHRSW Pump B3 Pump is running. 

2. ENSURE adequate RCW Pressure PI-24-18, panel 9-20. 

3. CHECK Diesel Generator or Core Spray Pump running. 

 Driver 

If informed as Unit 1 and 2, acknowledge that 2A Core Spray Pump 
inadvertently started, which caused B3 RHRSW Pump to start (if 2A Core 
Spray Pump is not secured in 28 seconds).  If asked, neither Unit 1 nor 
Unit 3 require that A3 RHRSW Pump remain running. 

If contacted as the Control Bay AUO to check the ATUs in the Aux. 
Instrument Room, acknowledge the direction. 

When contacted as Maintenance, the Outside/Work Control SRO, or an 
AUO to investigate, wait 3 minutes and report that the oil level on 2A 
Core Spray Pump is below the sight glass. 

 BOP 
Determines that 2A Core Spray Pump inadvertently started, recommends to 
the SRO that 2A Core Spray Pump be secured, and secures 2A Core Spray 
Pump and B3 RHRSW Pump when directed. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   4                    Page 3 of 4 
 
Event Description:  Inadvertent Core Spray Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

0-OI-67, Emergency Equipment Cooling Water System 

Section 7.2, Return to Standby Readiness of the South Header 
 
[1] ENSURE Chemistry treatment to associated RHRSW (EECW) Pump 
discharge line secured. 

[2] ENSURE there are NO emergency Diesel Generators running on any unit. 

[3] ENSURE there are NO Core Spray Pumps running on any unit. 

[4] ENSURE EECW system is NOT being used to supply cooling water to 

RBCCW. 

[5] ENSURE EECW System is NOT being used to supply cooling water to the 
Control Air Compressors. 

 

NOTE 

The RHRSW Pump Control Switches and amp meters are located at 
Control Room Panel 9-3, Unit 1, 2, and 3. 

 

CAUTION 

It is normal practice to keep one RHRSW Pump running on each of the 
North and South EECW headers to ensure the headers remain solid with 
no trapped air, and to ensure operability requirements. 

 
[6] IF Pump B3 is to be SHUT DOWN, THEN PLACE the following switch 
momentarily to the STOP position: 

• 0-HS-23-88A/2, RHRSW PUMP B3 EECW SOUTH HDR, on Unit 2 

[7] N/A 

[8] IF either pump remains in operation, THEN CHECK running current for the 
remaining pump is less than 61 amps using one of the following: 

• 0-EI-23-94/2, RHRSW PUMP D3 AMPS, on Unit 2 

 NRC 

The candidate may reference Technical Specification 3.3.5.1, Emergency 
Core Cooling System (ECCS) Instrumentation; however, no information 
will be given by the driver concerning the reason for 2A Core Spray 
Pump auto starting.  Therefore, Technical Specification 3.3.5.1 is not 
required. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   4                    Page 4 of 4 
 
Event Description:  Inadvertent Core Spray Pump Start 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Technical Specification 3.5.1 – ECCS Operating 
 
LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of six safety/relief valves shall be 
OPERABLE. 
 
Applicability: MODE 1, 

MODES 2 and 3, except High Pressure Coolant Injection (HPCI) 
and ADS valves are not required to be OPERABLE with Reactor 
Steam Dome Pressure  
≥150 PSIG. 
 

NOTE: LCO 3.0.4.b is not applicable to HPCI. 
 
Condition: 

A. One low pressure ECCS injection/spray subsystem inoperable. 

OR 

One low pressure coolant injection (LPCI) pump inboth LPCI subsystems 
inoperable. 

 NUSO 

REQUIRED ACTION: 

A.1 Restore low pressure ECCS 
injection/spray subsystem(s) to 
OPERABLE status. 

COMPLETION TIME: 

A.1 – 7 days 
 
 

 Driver 

If contacted as the Outside/Work Control NUSO or as an AUO to hang a 
clearance on or open the circuit breaker for 2A Core Spray Pump, wait 2 
minutes and insert Event 14.  Contact the crew to inform them that the 
breaker for 2A Core Spray Pump is open. 

If contacted as Engineering to perform an evaluation, acknowledge the 
direction. 

If contacted as the Outside/Work Control NUSO to address Protected 
Equipment acknowledge the direction. 

 NRC 
End of Event 4.  Request that the driver insert Event 5, 2B Stack Dilution 
Fan Failure, Standby Fan Fails to Automatically Start 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   5                    Page 1 of 1 
 
Event Description:  2A Stack Dilution Fan Failure, Standby Fan Fails to Automatically Start 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2A Stack Dilution Fan will trip 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 4, Failure of 2A 
Stack Dilution Fan, Standby Fan Fails to Automatically Start. 

 BOP 
Acknowledges and reports the following alarm to the NUSO: 

• STACK GAS DILUTION AIR FLOW LOW, 2-9-7A, Window 3 

 NUSO 
Directs the BOP to respond in accordance with the appropriate Alarm 
Response Procedure. 

 NRC 
It is acceptable if BOP elects to start 2B Stack Dilution Fan in 
accordance with 2-OI-66, Section 8.6 instead of using the ARP below. 

 BOP 

Alarm Response Procedure, 2-ARP-9-7A 

STACK GAS DILUTION AIR FLOW LOW, Window 3 
 
Operator Action: 

A. CHECK alternate fan ON and damper open, (red light illuminated) on  
Panel 2-9-7.  

 BOP 
Determines that the standby Stack Dilution Fan did not automatically start and 
manually starts 2B Stack Dilution Fan. 

 BOP 

B. DISPATCH personnel to stack to check and report status of the following 
for both fans:  

1. Fan motor. 

2. Fan belts. 

3. Damper stuck closed. 

C. CHECK breaker 5C on 480V Diesel Aux Bd A and B. 

 Driver If contacted as an AUO, acknowledge any direction given. 

 NRC 
End of Event 5. Request that the Driver insert Event 6, Reactor High 
Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA). 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   6                    Page 1 of 5 
 
Event Description:  Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA) 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; 2-PIS-3-22AA will fail high and a Reactor half SCRAM will occur 
 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 6 to fail Reactor 
High Pressure Channel A1 high. 

 OATC 

Acknowledges and reports the following alarms to the NUSO: 

• RX VESSEL PRESSURE HIGH HALF SCRAM, 2-9-4A, Window 9 

• REACTOR CHANNEL ‘A’ AUTO SCRAM, 2-9-5B, Window 1 

 NUSO 
Directs the OATC to respond in accordance with the appropriate Alarm 
Response Procedures. 

 OATC 

2-ARP-9-4A, Alarm Response Procedure 

RX VESSEL PRESSURE HIGH HALF SCRAM, 2-9-4A, Window 9 
 
Operator Action: 

A. CONFIRM alarm by multiple indications.  

B. N/A  

C. DISPATCH personnel to the sensors to check for abnormal conditions.  

D. IF alarm is NOT valid or initiating condition is corrected, THEN PERFORM 
the following: 

1. RESET Half SCRAM with SRO permission.  

2. REFER TO 2-OI-99, Reactor Protection System. 

E. EVALUATE equipment associated with this alarm to determine 
compensatory actions required to maintain REP function. REFER TO  
NPG-SPP-18.3.5, Equipment Important to Emergency Response. 

 OATC 

2-ARP-9-5B, Alarm Response Procedure 

REACTOR CHANNEL ‘A’ AUTO SCRAM, 3-9-5B, Window 1 
 
Operator Action: 

A. CHECK channel A relays dropped out by checking SCRAM solenoid and 
backup SCRAM valve lights extinguished.   

B. IF any EOI entry condition is met, THEN ENTER the appropriate EOI(s).  

C. N/A 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   6                    Page 2 of 5 
 
Event Description:  Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

D. N/A 

E. With NUSO permission, RESET half-SCRAM. REFER TO 3-OI-99, Reactor 
Protection System.  

F. CHECK first-out printer to determine initiating cause. 

 OATC 

2-ARP-9-5B, Alarm Response Procedure 

RPS ANALOG TRIP UNIT TROUBLE, 2-9-5B, Window 23 
 
Operator Action: 

A. DISPATCH personnel to Aux Instrument Room to investigate cause.  

B. IF a power supply light on ATU Panel 3-9-83, -84, -85, or-86 is 
extinguished, THEN DETERMINE cause and ATTEMPT power restoration.  

C. IF LATCH light on Trip Unit is illuminated indicating GROSS FAIL, THEN 
DETERMINE cause and ATTEMPT reset. 
 

NOTE 

Other parameters will be masked from alarming while this alarm is sealed in. 

 
D. FREQUENTLY MONITOR other input parameters.  

E. IF necessary, INITIATE a Work Order (WO) for Instrument Group to 
troubleshoot and repair.  

F. IF alarm is NOT valid, THEN REFER TO 0-OI-55, Annunciator System.   

 Driver 

When directed to investigate as the Control Bay AUO or Outside/Work 
Control NUSO, wait 3 minutes and inform the crew that 2-PIS-3-22AA, 
Reactor Pressure A1 Channel is failed high with a Gross Failure. 
Investigation is in progress. 

 NRC 
After the NUSO addresses Technical Specifications, request that the 
driver contact the crew with the report from the Instrument Mechanics 
concerning the cause. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   6                    Page 3 of 5 
 
Event Description:  Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA) 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

3.3.1.1, Reactor Protection System (RPS) Instrumentation 

 
LCO 3.3.1.1 The RPS instrumentation for each Function in Table 3.3.1.1-1 
shall be OPERABLE. 
 
Applicability:  According to Table 3.3.1.1-1 
 

 
 

Condition: 

A.  One or more required channels inoperable. 

 NUSO 

REQUIRED ACTION: 

A.1 Place channel in trip 

OR 

A.2 NOTE: Not applicable to 
Functions 2.a, 2.b, 2.c, 2.d, or 2.f. 
Place associated trip system in 
trip 

COMPLETION TIME: 

A.1 – 12 hours 

 

A.2 – 12 hours 
 

 NRC 
When the NUSO has addressed Technical Specifications, request that 
the driver contact the Control Room with the cause for the Reactor 
High Pressure trip. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   6                    Page 4 of 5 
 
Event Description:  Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA) 
 

Time Position Applicant’s Actions or Behavior 

 Driver 

When directed by the Chief Examiner, inform the crew that Instrument 
Mechanics in the Auxiliary Instrument Room reported that while 
performing the initial test setup for 2-SR-3.3.6.1.5(1B/A1), Primary 
Containment Isolation System Main Line Low Pressure Instrument 
Channel A1 Calibration, they inadvertently connected to 2-PIS-3-22AA, 
Reactor Pressure A1 channel, and tripped the ATU. 

If contacted as an Instrument Mechanic, report that no adjustments 
were made to 2-PIS-3-22AA, Reactor Pressure A1 Channel, that all test 
equipment has been removed, the instrument is within testing 
periodicity, and no retests are required.   

If contacted as the Shift Manager, acknowledge any report given.  
State to the applicant that demonstration of operability is not  
required – if asked for guidance, ask the candidate for a 
recommendation and agree with any recommendation. 

 Driver 
If directed to reset the Gross Failure, insert Event 16 and Report that 
the Gross Failure is reset. 

 NUSO 
Directs the OATC to reset the Half SCRAM in accordance with  
2-OI-99, Reactor Protection System, Section 6.1, Reset of One RPS Trip 
Logic Channel. 

 OATC 

Resets the Half Reactor SCRAM on Panel 2-9-5. 
 
2-OI-99, Reactor Protection System 

Section 6.1, Reset of One RPS Trip Logic Channel. 
 
[1] ENSURE Reactor Protection System in prestartup/standby readiness 
alignment in accordance with Section 4.0.  

[2] REVIEW all Precautions and Limitations in Section 3.0. Refer to sections 
5.1, 5.2, 8.1, or 8.2  

[3] ENSURE RPS Bus for tripped channel ENERGIZED.  

[4] ENSURE trip signals NOT present.  
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   6                    Page 5 of 5 
 
Event Description:  Reactor High Pressure A1 Channel Fails High/Half SCRAM (2-PIS-3-22AA) 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[5] MOMENTARILY PLACE SCRAM RESET, 2-HS-99-5A/S5, as follows: 

[5.1] RESET FIRST. (Group 2/3) 

[5.2] RESET SECOND. (Group 1/4) 

[5.3] NORMAL 

[6] CHECK the following conditions: 

A. All eight SCRAM SOLENOID GROUP A/B LOGIC RESET lights 
ILLUMINATED.  

B. The following four lights ILLUMINATED: 

• 2-IL-99-5A/AB, SYSTEM A BACKUP SCRAM VALVE 

• 2-IL-99-5A/CD, SYSTEM B BACKUP SCRAM VALVE 

C. SCRAM Discharge Volume Vent and Drain Valves indicate OPEN.  

D. Points SOE033 (Channel A3 manual scram) and SOE035 (Channels 
A1&A2 Auto Scram) on ICS computer or on the First Out Printer reads 
“NOT TRIP” for RPS “A”.  

E. Points SOE034 (Channel B3 manual scram) and SOE036 (Channels 
B1&B2 Auto Scram) on ICS computer or on the First Out Printer reads 
“NOT TRIP” for RPS “B”. 

 NRC 
End of Event 6.  Request that the driver insert Event 7, Loss of Offsite 
Power.   
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 1 of 12 
 
Event Description:  Loss of Offsite Power 
 
Symptoms/Cues:  Event is initiated by the simulator booth when requested by the Chief 

Examiner; a loss of 500 KV and 161 KV Offsite Power will occur, resulting in 
a Reactor SCRAM 

 

Time Position Applicant’s Actions or Behavior 

 Driver 
When requested by the Chief Examiner, insert Event 7 to cause a Loss of 
all Offsite Power. 

 NRC 

Event 8, ‘B’ Diesel Generator fails to Tie Automatically, and Event 9, 
Emergency Equipment Cooling Water (EECW) Pumps Fail to Auto Start 
will automatically occur during Event 7. See the respective Event pages 
(Event 8 – page 37 of 39 and Event 9 – page 38 of 39) for actions.  No 
action is required by the driver to insert Event 8 or 9. 

 NRC 

Due to time constraints, it is not expected that the NUSO reference 
Technical Specifications for this Event. Technical Specification 
evaluation should not be used to evaluate the applicant’s Technical 
Specification competency. 

 Crew Determines that a loss of Offsite Power has occurred. 

 SRO 
Directs the crew to respond in accordance with 0-AOI-57-1A, Loss of Offsite 
Power (161 and 500KV)/Station Blackout and 2-AOI-100-1, Reactor SCRAM. 

 NRC 
The subsequent actions contained in 2-AOI-100-1, Reactor SCRAM, are 
too numerous to list here, therefore only immediate actions are listed 
below. 

 OATC 

2-AOI-100-1, Reactor SCRAM 
 
4.1 Immediate Actions 
 
[1] DEPRESS 2-HS-99-5A/S3A, REACTOR SCRAM A and  
2-HS-99-5A/S3B, REACTOR SCRAM B, on Panel 2-9-5. 

[2] PLACE REACTOR MODE SWITCH, 2-HS-99-5A/S1, in SHUTDOWN. 

[3] N/A 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 2 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 OATC 

[4] IF Reactor Power is 5% or BELOW, THEN REPORT the following to the 
NUSO: 

• Reactor SCRAM 

• MODE SWITCH is in Shutdown 

• “All rods in” or “rods out “ 

• Reactor Water Level and trend (recovering or lowering) 

• Reactor Pressure and trend 

• MSIV position (Open or Closed) 

• Reactor Power level 

 OATC 

 

NOTES 

1) Perform steps 4.1[5.3] and 4.1[5.4] in parallel. 

2) Step 4.1[5.7] should be reported IMMEDIATELY when that 
Condition is reached. 

3) Step 4.1[5.8] may be performed before step 4.1[5.7] if Reactor 
Water Level is slowly lowering. 

 
[5] N/A 

 OATC 
Provides a Reactor SCRAM report to the NUSO. Responds in accordance 
with 2-AOI-100-1, Reactor SCRAM. 

 BOP 

0-AOI-57-1A, Loss of Offsite Power (161 and 500KV)/Station Blackout 
 

NOTE 

Performing this instruction, in conjunction with an earthquake, may 
require resetting the individual Diesel Generator's 86G Lockout Relay 
and the Field Breaker (both locally at the Diesel Generator electrical 
cabinet). 

 
Immediate Actions: 

1] ENSURE Diesel Generators have started and tied to respective 4kV 
Shutdown Boards, THEN DISPATCH personnel to Diesel Generators. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 3 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 
Determines ‘B’ did not tie onto ‘B’ 4KV Shutdown Board. 

SEE EVENT 8 ACTIONS (Page 37 of 42) 

 BOP 

[2] ENSURE two Emergency Equipment Cooling Water (EECW) Pumps (not 
using the same EECW strainer) are in service supplying Diesel Generators. 

SEE EVENT 9 ACTIONS (Page 38 of 42) 

 BOP 

[4] PERFORM the following to ensure at least one train of Diesel Generator 
Room Fans are energized: 

• CHECK 480V DSL Aux Board A or B energized 

 BOP 

0-AOI-57-1A, Loss of Offsite Power (161 and 500KV)/Station Blackout 
 
4.2 Subsequent actions 
 

NOTES 

1) SBO Unit does attachment 12 only; the other two units perform 
subsequent actions of AOI. 

2) The following is the preferred pump combinations of Unit 1 and  
Unit 2 RHR Pumps used in SDC: 1B/2D, 1A/2C, 1A/2D, 1B/2C. By 
using these pumps it ensures that a loss of a Diesel during a Station 
Blackout would not result in a loss of Shutdown cooling for both Unit 1 
and Unit 2. 

 
 [1] IF ANY EOI entry condition is met, THEN REFER TO the appropriate 
EOI(s). (Otherwise N/A) 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 4 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 NUSO 

Enters 2-EOI-1, RPV Control. 

Directs Reactor Pressure Control in accordance with 2-EOI-APPENDIX-11A, 
Alternate RPV Pressure Control Systems MSRVs (see below). 

Maybe direct either of the following EOI Apendices for Reactor Water Level 
Control: 

• 2-EOI-APPENDIX-5D, Injection System Lineup HPCI  
(see page 29 of 39) 

• 2-EOI-APPENDIX-5C, Injections System Lineup RCIC  
(see page 31 of 39) 

 BOP 

2-EOI-APPENDIX-11A, Alternate RPV Pressure Control Systems MSRVs 
 
[1] N/A 

[2] N/A 

[3] OPEN MSRVs using the following sequence to control RPV Pressure as 
directed by SRO: 
 

1 2-PCV-1-179 MN STM LINE A RELIEF VALVE 

2 2-PCV-1-180 MN STM LINE D RELIEF VALVE 

3 2-PCV-1-4 MN STM LINE A RELIEF VALVE 

4 2-PCV-1-31 MN STM LINE C RELIEF VALVE 

5 2-PCV-1-23 MN STM LINE B RELIEF VALVE 

6 2-PCV-1-42 MN STM LINE D RELIEF VALVE 

7 2-PCV-1-30 MN STM LINE C RELIEF VALVE 

8 2-PCV-1-19 MN STM LINE B RELIEF VALVE 

9 2-PCV-1-5 MN STM LINE A RELIEF VALVE 

10 2-PCV-1-41 MN STM LINE D RELIEF VALVE 

11 2-PCV-1-22 MN STM LINE B RELIEF VALVE 

12 2-PCV-1-18 MN STM LINE B RELIEF VALVE 

13 2-PCV-1-34 MN STM LINE C RELIEF VALVE 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 5 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[4] N/A 

[5] N/A 

[6] N/A 
 

END OF 2-EOI-APPENDIX-11A 

 BOP 

2-EOI-APPENDIX-5D, Injection System Lineup HPCI 
 
[1] N/A 

[2] N/A 

[3] N/A 

[4] VERIFY at least one Standby Gas Train (SGT) in operation. 

 Driver 
Standby Gas Trains (SGT) should already be running, but if not and if 
contacted to start a SGT, insert Event 17 to start ‘A’ SGT. 

 BOP 

 

CAUTIONS 

1) Operating HPCI Turbine below 2400 RPM may result in unstable 
system operation and equipment damage. 

2) Operating HPCI Turbine with suction temperatures above 140º F 
may result in equipment damage. 

 
[5] VERIFY 2-FIC-73-33, HPCI SYSTEM FLOW/CONTROL, controller is in 
one of the following configurations, as desired: 

• in AUTO and set for 5300 GPM for rapid injection  

• in AUTO and set for approximately 2500 GPM for slower injection  

• in MANUAL with output at approximately 50% for slower injection 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 6 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

 

NOTE 

HPCI Auxiliary Oil Pump will NOT start UNTIL 2-FCV-73-16, HPCI 
TURBINE STEAM SUPPLY VALVE starts to open. 

 
[6] N/A 

[7] PLACE 2-HS-73-47A, HPCI AUXILIARY OIL PUMP handswitch in START.  

[8] PLACE 2-HS-73-10A, HPCI STEAM PACKING EXHAUSTER handswitch 
in START. 

[9] OPEN 2-FCV-73-30, HPCI PUMP MINIMUM FLOW VALVE. 

[10] OPEN 2-FCV-73-44, HPCI PUMP INJECTION VALVE.  

[11] OPEN 2-FCV-73-16, HPCI TURBINE STEAM SUPPLY VALVE, to start 
HPCI Turbine. 

[12] CHECK proper HPCI operation by observing the following: 

A. HPCI Turbine speed accelerates.  

B. 2-CKV-73-45, HPCI SYSTEM CHECK VALVE, opens by observing  
2-ZI-73-45A, DISC POSITION, red light illuminated.  

C. HPCI flow to RPV stabilizes and is controlled automatically at the 
setpoint. (N/A if controller in manual).   

D.2-FCV-73-30, HPCI PUMP MINIMUM FLOW VALVE, closes as flow 
exceeds approximately 1200 GPM. 

 

CAUTION 

2-FCV-073-0030, HPCI PUMP MIN FLOW VALVE, automatically 
opens when system flow is at or below 900 GPM (lowering) only if a 
system initiation signal is present. Manually opening the Minimum 
Flow Valve may be required for pump min flow protection. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 7 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[13] ADJUST 2-FIC-73-33, HPCI SYSTEM FLOW/CONTROL, controller as 
necessary to control injection.  

[14] VERIFY HPCI Auxiliary Oil Pump stops and the shaft-driven oil pump 
operates properly.  

[15] WHEN HPCI Auxiliary Oil Pump stops, THEN PLACE HPCI AUXILIARY 
OIL PUMP handswitch in AUTO.  

[16] IF It is desired to align HPCI suction to the Suppression Pool, THEN 
PERFORM the following: 

A. OPEN 2-FCV-73-26, HPCI SUPPRESSION POOL INBOARD 
SUCTION VALVE.  

B. OPEN 2-FCV-73-27, HPCI SUPPRESSION POOL OUTBOARD 
SUCTION VALVE. 

C. WHEN 2-FCV-73-26, HPCI SUPPRESSION POOL INBOARD 
SUCTION VALVE and 2-FCV-73-27, HPCI SUPPRESSION POOL 
OUTBOARD SUCTION VALVE, are fully open, THEN VERIFY CLOSED 
2-FCV-73-40, HPCI CST SUCTION VALVE. 

 

NOTE 

Step 1.0[17]B must be performed promptly following Step 1.0[17]A to 
avoid loss of suction path. 

 
[17] N/A 
 

END OF 2-EOI-APPENDIX-5D 

 BOP 

2-EOI-Appendix-5C, Injection System Lineup RCIC 
 
[1] N/A 

[2] ENSURE RESET auto isolation logic using 2-XS-71-51A(B) RCIC  
AUTO-ISOLATION LOGIC A (B) RESET pushbuttons.  

[3] ENSURE RESET and OPEN 2-FCV-71-9, RCIC TURBINE 
TRIP/THROTTLE VALVE.  

[4] ENSURE 2-FIC-71-36A, RCIC SYSTEM FLOW/CONTROL, in AUTO with 
setpoint at 620 GPM.  
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 8 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[5] OPEN 2-FCV-71-34, RCIC PUMP MINIMUM FLOW VALVE.  

[6] OPEN 2-FCV-71-39, RCIC PUMP INJECTION VALVE.  

[7] OPEN 2-FCV-71-25, RCIC LUBE OIL COOLING WATER VALVE.  

[8] PLACE 2-HS-71-31A, RCIC VACUUM PUMP in START. 
 

CAUTIONS 

1) Operating RCIC Turbine below 2100 RPM may result in unstable 
system operation and equipment damage. 

2) High Suppression Chamber pressure may trip RCIC. 

3) Operating RCIC Turbine with suction temperatures above 240º F 
may result in equipment damage. 

 
[9] OPEN 2-FCV-71-8, RCIC TURBINE STEAM SUPPLY VALVE, to start 
RCIC turbine.  

[10] CHECK proper RCIC operation by observing the following: 

A. RCIC Turbine Speed accelerates above 2100 RPM.  

B. Flow to RPV controlled automatically at 620 GPM. 

C. 2-FCV-71-34, RCIC PUMP MINIMUM FLOW VALVE closes as flow 
rises above 120 GPM.  

[11] ADJUST 2-FIC-71-36A, RCIC SYSTEM FLOW/CONTROL, as necessary 
to control injection. 

[12] IF BOTH of the following exist: 

• RCIC Initiation signal is NOT present, AND 

• RCIC flow is below 60 GPM, THEN ENSURE OPEN 2-FCV-71-34, 
RCIC PUMP MINIMUM FLOW VALVE 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                  Page 9 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[13] N/A 

[14] N/A 
 

END OF 2-EOI-APPENDIX-5C 

 BOP 

Continuing 0-AOI-57-1A, Loss of Offsite Power (161 and 500KV)/Station 
Blackout 
 
4.2 Subsequent actions 

[2] IF any Unit is under a Station Blackout, THEN ONLY PERFORM 
Attachment 12 for that Unit: (Otherwise N/A). 

 NRC 
The Station Blackout time starts when power is lost to all 480V 
Shutdown Boards. 

 CREW 

Critical Task:                          START: _________ STOP: _________ 

With a Loss of Offsite Power and a Station Blackout caused by the 
failure of two Emergency Diesel Generators to automatically start and tie 
on to their respective 4KV Shutdown Boards, the crew restores power to 
one 480V Shutdown Board to exit Station Blackout within 20 minutes of 
the loss of power. 
 
Critical Task Failure Criteria: 

The operating crew fails to restore power to one 480V Shutdown Board 
within 20 minutes of the Station Blackout on Unit 2. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                Page 10 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

Determines that Unit 2 is in a Station Blackout condition due to the following 
plant conditions: 

• ‘B’ Diesel Generator has failed to tie onto ‘B’ 4KV Shutdown Board 

• ‘D’ EDG did not automatically and will not manually start 

 SRO 
Acknowledges that Unit 2 is in a Station Blackout condition.  Directs the BOP 
to transfer 2B 480V Shutdown Board to the alternate power supply to exit 
Station Blackout. 

 BOP 

[3] N/A 

[4] CHECK automatic actions and PERFORM any that failed to occur. 
 

NOTE 

The following subsequent actions may be performed out of order, 
depending on plant conditions. 

 
[5] REFER TO 2-AOI-78-1, Fuel Pool Cooling System Failure for a complete 
Loss of AC POWER, as necessary. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                Page 11 of 12 
 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

 

NOTES 

1) EECW supply valves to the Control Air Compressors and Reactor 
Building Closed Cooling Water (RBCCW) are air operated. If initial air 
pressure is low, air compressors may trip on high temperature, until 
cooling water flow is established. 

2) At US discretion, 0-FCV-67-53, EECW NORTH HDR SUPPLY VLV 
TO AIR COMP, can be placed in the open position with hand switch. 
The valve will automatically come open once EECW pressure is 
above setpoint. REFER TO 0-OI-67, Emergency Equipment Cooling 
Water System, for valve operation. 

3) 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 isolated with a manual valve; therefore no flow 
will occur when either 1-FCV-67-50, EECW NORTH HEADER 
SUPPLY TO RBCCW, 2-FCV-67-50 EECW NORTH HEADER 
SUPPLY TO RBCCW, or 3-FCV-67-51 EECW SOUTH HEADER 
SUPPLY TO RBCCW, opens. 

 

 BOP 

[6] WHEN EECW header pressure is restored above the reset pressure 
setpoint (psig) for the valves listed below, THEN 
 

 Common Unit 2 

0-FCV-67-53 106  
FCV-67-50  91 
FCV-67-51  109 

 
RESET EECW supplies to Control Air Compressors and RBCCW, at Unit 1 
Panel 1-LPNL-925-0032 and Unit 2, 3 Panels 2(3)-25-32. REFER TO the 
EECW to the RCW Crossties for Control Air & RBCCW section of 0-OI-67, 
Emergency Equipment Cooling Water System.  
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   7                Page 12 of 12 
Event Description:  Loss of Offsite Power 
 

Time Position Applicant’s Actions or Behavior 

 BOP 

[7] START Control Air Compressors A, D and G as required and MONITOR 
system pressure. REFER TO 0-AOI-32-1, Loss of Control and Service Air 
Compressors. 

[7.1] IF an Air Compressor trips on high temperature, THEN  
(Otherwise N/A) NOTIFY Unit Supervisor for instructions. 

[8] REFER TO 2-AOI-32-2, Loss of Control Air, as necessary.  

[9] PLACE RPS MG Sets A and B in service. REFER TO 2-OI-99, Reactor 
Protection System.  

[10] START the Diesel Driven Fire Pump. REFER TO 0-OI-26, Fire Protection 
System. 

 Driver 

If directed as the Outside/Work Control SRO to reset EECW, restore 
Control Air, restore RPS, or start the Diesel Driven Fire Pump, insert the 
following events as required: 

• Event 27 – Reset EECW 

• Event 28 – Restore Control Air 

• Event 29 – Restore RPS 

• Event 30 – Start Diesel Driven Fire Pump 

 NRC 

When the crew has restored power to a 480V Shutdown Board, has 
control of Reactor Water Level above the Top of Active Fuel (TAF, (-) 162 
inches) using RCIC or HPCI, and has started EECW Pumps, end of 
scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   8                    Page 1 of 1 
 
Event Description: ‘B’ EDG Fails to Tie Automatically 
 
Symptoms/Cues: Event is automatically inserted on simulator setup; ‘B’ EDG will not 

automatically tie onto ‘B’ 4KV Shutdown Board upon the Loss of Offsite 
Power 

 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 8 is automatically entered on simulator setup and will occur 
during Event 7, Loss of Offsite Power.  No action is required by the 
driver to insert Event 8. 

 BOP 

0-AOI-57-1A, Loss of Offsite Power (161 and 500KV)/Station Blackout 
 

NOTE 

Performing this instruction, in conjunction with an earthquake, may 
require resetting the individual Diesel Generator's 86G Lockout Relay 
and the Field Breaker (both locally at the Diesel Generator electrical 
cabinet). 

 
Immediate Actions: 

1] ENSURE Diesel Generators have started and tied to respective 4kV 
Shutdown Boards, THEN DISPATCH personnel to Diesel Generators. 

 BOP 
Determines that ‘B’ Diesel Generator did not tie onto ‘B’ 4KV Shutdown Board 
and closes the Diesel Generator Output Breaker. 

 NRC 

End of Event 8.  Either continue in Event 7, Loss of Offsite Power, or 
when has control of Reactor Water Level above the Top of Active Fuel 
(TAF, (-) 162 inches) using RCIC or HPCI, and has started EECW Pumps, 
end of scenario. 
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Op Test No.:  22-04       Scenario No.   NRC-5                Event No.:   9                    Page 1 of 1 
 
Event Description:  Emergency Equipment Cooling Water (EECW) Pumps Fail to Auto Start 
 
Symptoms/Cues: Event is automatically inserted on simulator setup; EECW Pumps will not start 

as expected following the automatic start of Diesel Generators 
 

Time Position Applicant’s Actions or Behavior 

 NRC 
Event 9 is automatically entered on simulator setup and will occur 
during Event 7, Loss of Offsite Power.  No action is required by the 
driver to insert Event 9. 

 NRC 
The Critical Task start time commences when EDGs start following the 
loss of Offsite Power. 

 CREW 

Critical Task:                          START: _________ STOP: _________ 

With a loss of EECW Pumps due to a Loss of Offsite Power, the crew restores 
EECW Flow to the EDGs within 8 minutes. 

 
Critical Task Failure Criteria: 

The operating crew fails to restore EECW Flow to the EDGs within 8 
minutes following EDG start upon a Loss of Offsite Power. 

 BOP 
[2] ENSURE two Emergency Equipment Cooling Water (EECW) Pumps (not 
using the same EECW strainer) are in service supplying Diesel Generators. 

 BOP Starts two EECW Pumps to supply Cooling Water Flow to EDGs. 

 NRC 

End of Event 9.  Either continue in Event 7, Loss of Offsite Power, or 
when has control of Reactor Water Level above the Top of Active Fuel 
(TAF, (-) 162 inches) using RCIC or HPCI, and has started EECW Pumps, 
end of scenario. 

 
  



 

 
 
 

 

  

  UNIT 2 SHIFT TURNOVER MEETING Today   

  

MODE 
2 

DAYS ON LINE Total Drywell Leakage 
(gpm) 

Protected Equipment   

  0 None   

  PRA (EOOS) -GREEN 1.55    

  Rx Power 500Kv GRID - Qualified Floor Drain (gpm)    

  ~3% 
161Kv Grid -Qualified 

0.11    

  MWe Last breaker closure 
Equipment Drain 

(gpm) 
   

    1.44     

  

□ Review logs   □Qualifications   □Review RCP/Rx Brief   □Review LCO/OWA Actions   □Walkdown Panels/Verify EOOS     

□ CR Reviews Complete □ Leadership and Team Effectiveness   

  CHANGES IN LCOs   

     

     

  LCOs OF 72 HOURS OR LESS   

     

     

  SIGNIFICANT ITEMS DURING PREVIOUS SHIFT/RADIOLOGICAL CHANGES   

  Reactor Startup.   

     

     

  MAJOR EQUIPMENT CHANGES PLANNED FOR THIS SHIFT   

  
Warm 2B RFPT in accordance with 2-OI-3, Reactor Feedwater System, starting at Section 5.6. [3.3]. Seal Steam is already 
in service. 

  

  Continue the Reactor Startup Contact the Ops Superintendent prior to placing the MODE Switch in RUN.   

     

  OPERATOR WORK AROUNDS     OWAs – U0-1/U2-0     Burdens - U0 – 0/U2-0    Operator Challenges – U0 – 12/U2 - 6   

     

     

   ODMIs/ACMPs   

     

     

  ONEAs   

     

     

  FIRE RISK SIGNIFICANT ITEMS OOS/FPLCO Actions Due   

     

     

  SCHEDULED ITEMS NOT COMPLETED   
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SITE: BFN JPM TITLE: 
Inject Boron during an ATWS per EOI-APPENDIX-3A, 
SLC Injection 

JPM NUMBER: 708A REVISION: 1 

 

TASK APPLICABILITY: ☒ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-063-AL-03 / Inject SLC in accordance with 
EOI-APPENDIX-3A 

K/A RATINGS: RO/SRO: 3.9 

K/A No. & STATEMENT: 

211000 Standby Liquid Control System A1.08; Ability 
to predict or monitor changes in parameters 
associated with operation of the Standby Liquid 
Control System, including: RWCU system lineup 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 1 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☒ YES  ☐ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 4 minutes 

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________  JPM Number:   708A   

 
RO _______ SRO _______      DATE: ___________ 
 
TASK STANDARD: The Examinee is expected to inject SLC in accordance with 

EOI-APPENDIX-3A and take manual action to isolate Reactor Water 
Cleanup. 

 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
REFERENCES/PROCEDURES NEEDED: 3-EOI-APPENDIX-3A 
 
VALIDATION TIME:    4 min    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 08/08/17 All Initial issue 

1 11/01/21 All JPM Update 

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-APP-3A 6 
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SIMULATOR SETUP 
 

IC 28  

Exam IC 265  

    

Console 
Operator 

Instructions 

• Reset to IC 265 

• Run schedule file 2204 NRC JPM a Unit 2.sch 

• Verify event file 2204 NRC JPM a Unit 2.evt loads 

• Place the simulator in RUN to ensure stable conditions 

    

Malfunctions Description Event Severity Delay 
Initial 

set 

FCV-69-1 
MOTOR_OPERATED_VALVE 
RWCU INBOARD ISOLATION 
VALVE 

N/A N/A N/A N/A 

FCV-69-2 
MOTOR_OPERATED_VALVE 
RWCU OUTBOARD 
ISOLATION VALVE 

N/A N/A N/A N/A 

FCV-69-12 
MOTOR_OPERATED_VALVE 
RWCU DISCH ISOLATION 
VALVE 

N/A N/A N/A N/A 
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Overrides Description Event Severity Delay 
Initial 

set 

ZLOHS691_1 
HS-69-1 RWCU INBOARD 
SUCTION ISOLATION 
VALVE 

N/A N/A N/A N/A 

ZLOHS691_2 
HS-69-1 RWCU INBOARD 
SUCTION ISOLATION 
VALVE 

N/A N/A N/A N/A 

ZLOHS692A_1 
HS-69-2A RWCU 
OUTBOARD SUCTION 
ISOLATION VALVE 

N/A N/A N/A N/A 

ZLOHS692A_2 
HS-69-2A RWCU 
OUTBOARD SUCTION 
ISOLATION VALVE 

N/A N/A N/A N/A 

ZLOHS6912A_1 
HS-69-12A RWCU RETURN 
ISOLATION VALVE 

N/A N/A N/A N/A 

ZLOHS6912A_2 
HS-69-12A RWCU RETURN 
ISOLATION VALVE 

N/A N/A N/A N/A 
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator (BOP) on Unit 2.  A Reactor SCRAM has occurred with 
the following conditions: 
 

• Control Rods failed to insert 

• Reactor Power is >5% 

• The SRO has entered 2-EOI-1A, ATWS RPV Control 

• HPCI is tripped and locked out 

• The Operator at the Controls is lowering Reactor Water Level to (-) 50 to (-) 180 inches 

 
 
INITIATING CUE:  
 
The Unit Supervisor directs you to inject Standby Liquid Control (SLC) in accordance with  
2-EOI-APPENDIX-3A, SLC Injection. 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
[1] UNLOCK and PLACE 2-HS-63-6A, SLC PUMP 2A/2B, control 
switch in START-A or START-B position. 
 
Standard: 

 
Unlocks and places 2-HS-63-6A, SLC PUMP 2A/2B, control switch in 
either the START-A or START-B position. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 2: 
 
[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 Annunciator in alarm 
on Panel 9-5 (2-XA-55-5B, Window 20)  

• 2-PI-63-7A, SLC PUMP DISCH PRESS, indicates above RPV 
Pressure  

• System flow, as indicated by 2-IL-63-11, SLC FLOW, red light 
illuminated on Panel 9-5  

• SLC INJECTION FLOW TO REACTOR Annunciator in alarm on 
Panel 9-5 (2-XA-55-5B, Window 14) 

 
Standard: 
 

Verifies that the selected SLC Pump started and is injecting to the 
RPV by observing the parameters listed above. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 3:   
 
[3] IF Proper system operation CANNOT be verified, THEN RETURN to 
Step 1.0[1] and START the other SLC pump. 
 
Standard: 
 

Verifies proper operation and does not start the other SLC Pump. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

EXAMINER NOTE:  Begin Alternate Path - Reactor Water Cleanup (RWCU) will fail to 
automatically isolate when SLC is initiated.  This malfunction is entered on 
simulator setup.  No action is required by the driver for the Alternate Path. 

Step 4:   
 
[4] VERIFY RWCU isolation by observing the following: 

• RWCU Pumps 2A and 2B tripped  

• 2-FCV-69-1, RWCU INBD SUCT ISOLATION VALVE closed  

• 2-FCV-69-2, RWCU OUTBD SUCT ISOLATION VALVE closed  
 

Note to Examiner:  Tripping the RWCU Pumps and closing either  
2-FCV-69-1 OR 2-FCV-69-2 will meet the critical step. 

 
Standard: 
 

Determines that RWCU failed to automatically isolate.  In accordance 
with OPDP-1, Conduct of Operations, Section 3.5.3, Manual Control 
of Automatic Systems, manually closes 2-FCV-69-1, RWCU INBD 
SUCT ISOLATION VALVE, and 2-FCV-69-2, RWCU OUTBD 
SUCT ISOLATION VALVE and trips RWCU Pumps. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 5: 
 

VERIFY 2-FCV-69-12, RWCU RETURN ISOLATION VALVE 
closed 

 
Standard: 
 

Determines that RWCU failed to automatically isolate.  In accordance 
with OPDP-1, Conduct of Operations, Section 3.5.3, Manual Control 
of Automatic Systems, manually closes 2-FCV-69-12, RWCU 
RETURN ISOLATION VALVE. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 6:   
 
[5] VERIFY ADS inhibited. 
 
Standard: 
 

Inhibits ADS.  Places ADS LOGIC A INHIBIT, 2-XS-1-159A, and ADS 
LOGIC B INHIBIT, 2-XS-161A, in the INHIBIT position.  Verifies that 
ADS LOGIC BUS A INHIBITED (2-XA-55-3C,  
Window 18), and ADS LOGIC BUS B INHIBITED (2-XA-55-3C, 
Window 31) alarms are received. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 7:   
 
[6] MONITOR Reactor Power for downward trend. 
 
Standard: 
 

Monitors all available APRMs/IRMs for downward trend in Reactor 
Power. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 8:   
 
[7] MONITOR 2-LI-63-1A, SLC STORAGE TANK LEVEL, and CHECK 
that level is dropping approximately 1% per minute. 
  
Standard: 
 

Monitors SLC STORAGE TANK LEVEL, 2-LI-63-1A, and observes 
SLC Tank Level is lowering. 

  SAT  
 
 UNSAT  
 
 N/A  

Cue: “Another Operator will secure SLC when necessary”. 

 
STOP TIME:   
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Provide to Applicant 
 

******************************************************************************************************* 
 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator (BOP) on Unit 2.  A Reactor SCRAM has occurred with 
the following conditions: 
 

• Control Rods failed to insert 

• Reactor Power is >5% 

• The SRO has entered 2-EOI-1A, ATWS RPV Control 

• HPCI is tripped and locked out 

• The Operator at the Controls is lowering Reactor Water Level to (-) 50 to (-) 180 inches 

 
 
INITIATING CUE:  
 
The Unit Supervisor directs you to inject Standby Liquid Control (SLC) in accordance with  
2-EOI-APPENDIX-3A, SLC Injection. 
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SITE: BFN JPM TITLE: 
Align RCIC Suction to the Suppression Pool per  
EOI-Appendix-5C, Injection System Lineup RCIC 

JPM NUMBER: 751A REVISION: 0 

 

TASK APPLICABILITY: ☒ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-EM-31 / Lineup Injection Subsystems – RCIC 
in accordance with EOI-Appendix-5C 

K/A RATINGS: RO/SRO: 3.8 

K/A No. &STATEMENT: 
217000 RCIC Reactor Core Isolation Cooling A4.03; 
Ability to manually operate and/or monitor in the 
Control Room: System Valves 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 2 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☒ YES  ☐ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 4 minutes 

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________  JPM Number:   751A   

 
RO _______ SRO _______      DATE: ___________ 
 
TASK STANDARD: The Examinee is expected to align RCIC Suction to the Suppression Pool 

per EOI-Appendix-5C and respond to a valve malfunction. 
 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
REFERENCES/PROCEDURES NEEDED: 2-EOI-APPENDIX-5C 
 
VALIDATION TIME:    4 min    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 11/01/21 All Initial issue 

    

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-APP-5C 8 
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SIMULATOR SETUP 
 

IC 28  

Exam IC 258  

    

Console 
Operator 

Instructions 

• Reset to IC 258 

• Run schedule file 2204 NRC JPM b Unit 2.sch 

• Verify Event file 2204 NRC JPM b Unit 2.evt loads 

• Place the simulator in RUN to ensure stable conditions 

 
 

   

Malfunctions Description Event Severity Delay Initial 
set 

N/A 
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator (BOP) on Unit 2. A Reactor SCRAM has occurred with 
the following conditions: 
 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1, RPV Control  
Modes 1-3 

• Reactor Core Isolation Cooling (RCIC) is in service in accordance with  
2-EOI-Appendix-5C, Injection System Lineup RCIC 

• Reactor Pressure is being maintained by the Bypass Valves 

 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to align the RCIC Suction to the Suppression Pool in 
accordance with 2-EOI-Appendix-5C. 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
[13] IF desired to align suction to the Suppression Pool, THEN 
PERFORM the following: 
 

A. OPEN 2-FCV-71-17, RCIC SUPPR POOL INBD SUCTION 
VALVE. 

 
Standard: 

 
Opens 2-FCV-71-17. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 2: 
 

B. OPEN 2-FCV-71-18, RCIC SUPPRESSION POOL OUTBOARD 
SUCTION VALVE. 

 
Standard: 
 

Opens 2-FCV-71-18. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

EXAMINER NOTE: Begin Alternate Path – 2-FCV-71-19, CST SUCTION VALVE, will 
fail to automatically close when both 2-FCV-71-17 and 2-FCV-71-18 are fully open. 

Step 3:   
 

C. WHEN 2-FCV-71-17 and 2-FCV-71-18 are fully open THEN 
ENSURE CLOSED 2-FCV-71-19, RCIC CST SUCTION VALVE. 

 
Standard: 
 

Manually closes 2-FCV-71-19. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Examiner Cue: “Another operator will continue this procedure”. 

 
STOP TIME:         
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Provide to Applicant 
 

******************************************************************************************************* 
 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator (BOP) on Unit 2. A Reactor SCRAM has occurred with 
the following conditions: 
 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1, RPV Control  
Modes 1-3 

• Reactor Core Isolation Cooling (RCIC) is in service in accordance with  
2-EOI-Appendix-5C, Injection System Lineup RCIC 

• Reactor Pressure is being maintained by the Bypass Valves 

 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to align the RCIC Suction to the Suppression Pool in 
accordance with 2-EOI-Appendix-5C. 
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SITE: BFN JPM TITLE: 
Place HPCI in Pressure Control per  
EOI-Appendix-11C, HPCI in Pressure Control and 
Respond to HPCI Steam Leak 

JPM NUMBER: 627A REVISION: 1 

 

TASK APPLICABILITY: ☒ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-EM-55 / Lineup Alternate RPV Pressure 
Control Systems – HPCI Test Mode in Accordance 
with EOI Appendix 11C 

K/A RATINGS: RO   4.7   SRO    4.0 

K/A STATEMENT: 

206000 HPCI High-Pressure Coolant Injection 
System A2.10; Ability to predict the impacts of the 
following on the HPCI system and based on those 
predictions, use procedures to correct, control, or 
mitigate the consequences of those abnormal 
conditions or operations: System Isolation 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 4 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☒ YES  ☐ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 4 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________  JPM Number:   627A  

 
RO _______ SRO _______      DATE: ___________ 
 
 
TASK STANDARD: The Examinee is expected to place HPCI in Reactor Pressure control and 

respond to incomplete isolation on a HPCI Steam Leak. 
 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 
OF-5 A solid understanding of plant design, engineering, and sciences. 

 
PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED: 2-EOI Appendix-11C, 2-ARP-9-3F, 

2-AOI-64-2B 
 
VALIDATION TIME: 8 Minutes  
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

  

  

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________ DATE: __________ 
                       EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

2 11/02/21 ALL JPM Update 

    

    

 

 

Procedure Revisions 

Procedure Revision 

2-EOI Appendix-11C 8 

2-ARP-9-3F 41 

2-AOI-64-2B 17 
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SIMULATOR SETUP 
 

IC N/A  

Exam IC 259  

    

Console 
Operator 

Instructions 

• Reset to IC 259 

• Place the simulator in RUN to ensure stable conditions 

• Run schedule file 2204 NRC JPM c UNIT 2.SCH 

• Verify event file 2204 NRC JPM c UNIT 2.EVT 

    

Malfunctions Description Event Severity Delay 
Initial 
set 

HP09 
HPCI ISOLATION VALVE 
AUTO CLOSE FAILURE  
(FCV-73-2,3) 

N/A N/A N/A N/A 

HP08 
HPCI STEAM LEAK INTO 
HPCI ROOM 

1 100 90 N/A 

      

Schedule File(s):  2204 NRC JPM c UNIT 2.SCH 

Event File(s):  2204 NRC JPM c UNIT 2.EVT   
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2. A Reactor SCRAM has occurred with the following conditions: 
 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1, RPV Control  
Modes 1-3  

• Main Steam Isolation Valves are closed 

• Another operator is controlling Reactor Water Level in accordance with  
2-EOI-Appendix-5C, Injection System Lineup RCIC 

 
 
INITIATING CUE:   
 
The NUSO has directed you to place HPCI in Reactor Pressure Control and maintain 
800 – 1000 psig in accordance with 2-EOI-Appendix-11C, Alternate RPV Pressure Control 
Systems HPCI Test Mode. 
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START TIME                 
 

STEP / STANDARD SAT / UNSAT 

Step 1:  
 
2-EOI-Appendix-11C, Alternate RPV Pressure Control Systems HPCI 
Test Mode 
 

CAUTIONS 

1) Operating HPCI Turbine below 2400 rpm may result in unstable 
system operation and equipment damage.  

2) Operating HPCI Turbine with suction temperatures above 140⁰ 
F may result in equipment damage. 

 
[1] IF Suppression Pool Level drops below 12.75 ft, THEN TRIP HPCI 
and CONTROL RPV Pressure using other options. 
 
Expected Action(s): 
 

Verifies Suppression Pool Water Level >12.75 ft and makes note of 
the Suppression Pool Water Level requirement.  

  SAT  
 
 UNSAT  
 
 N/A  

Step 2:   
 
[2] IF Emergency RPV Depressurization is required, OR Steam Cooling is 
required, THEN EXECUTE EOI Appendix 16C and 16D as necessary to 
bypass HPCI Low RPV Pressure and Test Mode Isolation Interlocks. 
 
Expected Action(s): 
 

Determines step is N/A. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 3:       
 
[3] IF Suppression Pool level CANNOT be maintained below 5.25 in., 
THEN EXECUTE EOI Appendix 16E concurrently with this procedure to 
bypass HPCI High Suppression Pool Level Suction Transfer Interlock. 
 
Expected Action(s): 
 

Verifies Suppression Pool Water Level is >5.25 inches and makes 
note of the Suppression Pool Water Level requirement. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 4:     
 
[4] IF HPCI Turbine is operating, THEN PERFORM the following to trip 
HPCI: (Otherwise, N/A) 

 
A. ENSURE HPCI is no longer needed for RPV injection.  

B. CHECK HPCI Auto initiation signals are clear.  

C. DEPRESS 2-XS-73-59, HPCI AUTO-INIT RESET pushbutton.  

D. DEPRESS and HOLD 2-HS-73-18A, HPCI TURBINE TRIP until 
Step 1.0[4]. F.  

E. CLOSE 2-FCV-73-16, HPCI TURBINE STEAM SUPPLY VALVE.  

F. WHEN 2-FCV-73-16, HPCI TURBINE STEAM SUPPLY VALVE 
indicates CLOSED, THEN RELEASE 2-HS-73-18A, HPCI TURBINE 
TRIP.  

G. CLOSE 2-FCV-73-44, HPCI PUMP INJECTION VALVE. 
 

Expected Action(s): 
  

Determines that HPCI is not operating and marks this step as N/A. 

  SAT  
 
 UNSAT  
 
 N/A  

Driver Note:  If contacted as Unit 1 or 3 to start a Standby Gas Train (SGT), insert 
events as follows: 

• SGT A – Event 1 

• SGT B – Event 2 

• SGT C – Event 3  

Once a SGT has been started, inform the candidate “A/B/C (as appropriate) SGT has 
been started”. 

Step 5:    
 
[5] START HPCI as follows:  
 

A. ENSURE at least one Standby Gas Train (SGT) is in operation.  

B. ENSURE 2-FIC-73-33, HPCI SYSTEM FLOW/CONTROL, 
controller in AUTO and set for 5300 gpm.  

 
Expected Action(s): 
  

Verifies at least one SGTS train is in operation and that HPCI flow 
controller is in AUTO and set for 5300 gpm. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 6:    
 

NOTE 

HPCI Auxiliary Oil Pump will NOT start UNTIL 2-FCV-73-16, 
HPCI TURBINE STEAM SUPPLY VLV, starts to open. 

 
C.  PLACE 2-HS-73-47A, HPCI AUXILIARY OIL PUMP handswitch 
in START. 

 
Expected Action(s): 
  

Places HPCI AUXILIARY OIL PUMP handswitch in START. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 7:   
 

D.  PLACE 2-HS-73-10A, HPCI STEAM PACKING EXHAUSTER, in 
START. 

 
Expected Action(s): 
 

Places HPCI STEAM PACKING EXHAUSTER handswitch in 
START. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 8:     
 

E.  OPEN the following valves: 
 

• 2-FCV-73-36, HPCI/RCIC CST TEST VALVE 

• 2-FCV-73-35, HPCI PUMP CST TEST VALVE 

• 2-FCV-73-30, HPCI PUMP MINIMUM FLOW VALVE 
 

EXAMINER NOTE:  Opening 2-FCV-73-30, HPCI PUMP 
MINIMUM FLOW VALVE is NOT a Critical Step 

 
Expected Action(s): 
 

Opens 2-FCV-73-36, 2-FCV-73-35, and 2-FCV-73.30. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 9:    
 

F.  OPEN 2-FCV-73-16, HPCI TURBINE STEAM SUPPLY VALVE, 
to start the HPCI Turbine. 

 
Expected Action(s): 
 

Opens 2-FCV-73-16, HPCI TURBINE STEAM SUPPLY VALVE. 

 
Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 10:        
 

G. ENSURE HPCI Auxiliary Oil Pump starts and turbine accelerates 
above 2400 rpm. 

 
Expected Action(s): 
 
 Verifies HPCI turbine speed accelerated above 2400 rpm.  

  SAT  
 
 UNSAT  
 
 N/A  

Step 11:    
 

[6] CHECK proper HPCI minimum flow valve operation as follows:  
 

A. IF HPCI flow is above 1200 gpm, THEN CHECK CLOSED  
2-FCV-73-30, HPCI PUMP MIN FLOW VALVE.  

B. IF HPCI flow is below 600 gpm, THEN CHECK OPEN  
2-FCV-73-30, HPCI PUMP MIN FLOW VALVE.  

 
Expected Action(s): 
 

If initially opened, verifies that the HPCI Minimum Flow Valve closes 
as applicable. 

 

 

 

 

 

 

  SAT  
 
 UNSAT  
 
 N/A  

EXAMINER NOTE:  JPM Step 12 (next page) - Failure Criteria is met if HPCI Pump 
Discharge Instantaneous Pressure reaches 1500 psig. 
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STEP / STANDARD SAT / UNSAT 

Step 12:  
 
7. THROTTLE 2-FCV-73-35, HPCI PUMP CST TEST VLV, to control 
    HPCI pump discharge pressure at or below 1100 psig. 
 
8. ADJUST 2-FIC-73-33, HPCI SYSTEM FLOW/CONTROL, controller to 
    Control RPV pressure 
 
Expected Action(s): 
 

Throttles and adjusts CST test valve and HPCI Flow Controller as 
necessary to maintain HPCI Pump Discharge Pressure at or below 
1100 psig and control Reactor Pressure.  

 
Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER NOTE: Begin Alternate Path – when satisfied with the candidate’s 
actions of placing HPCI in Reactor Pressure Control, request that the Simulator 
Booth Operator insert Event 1 to cause a steam leak in the HPCI Room. 

The candidate may choose to respond in accordance with the ARP or the AOI.  The 
actions for both are outlined following this step.  See Step [14] for ARP actions, and 
Step [15] for AOI actions. 

Driver Note:  When requested by the Examiner, insert Event 1 to cause a steam leak 
in the HPCI Room. 

Step 14:    
 
HPCI STEAM LINE FLOW EXCESSIVE, 2-ARP-9-3F (window 18) 
 

EXAMINER NOTE: In accordance with OPDP-1, Conduct of 
Operations, the candidate will take prompt manual action to 
accomplish the desired function of malfunctioned automatic 
actions. 

 
Automatic Action: 
 
A.  2-FCV-73-18, HPCI TURBINE STOP VALVE closes. 

B.  2-FCV-73-30, HPCI PUMP MIN FLOW VALVE closes 

C.  The following HPCI steam supply valves close: 

• 2-FCV-73-2, HPCI STEAM LINE INBOARD ISOLATION VALVE 

• 2-FCV-73-3, HPCI STEAM LINE OUTBOARD ISOLATION 
VALVE 

• 2-FCV-73-81, HPCI STEAM LINE WARM-UP VALVE 

D.  The following HPCI Suppression Pool suction valves close: 

• 2-FCV-73-26, HPCI SUPPR POOL INBOARD SUCTION 

 
Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

VALVE 

• 2-FCV-73-27, HPCI SUPPR POOL OUTBOARD SUCTION 
VALVE 

E.  The following amber lights indicating auto isolation seal-in will 
illuminate: 

• 2-IL-73-58A, HPCI AUTO ISOL LOGIC A  

• 2-IL-73-58B, HPCI AUTO ISOL LOGIC B  
 
Expected Action(s): 
 

Determines 2-FCV-73-2 did not close. Closes 2-FCV-73-2. 

Determines 2-FCV-73-3 did not close. Closes 2-FCV-73-3. 

EXAMINER CUE:  Another Operator will continue this procedure. 

Step 15:   
 
OPERATOR ACTION: 

A. IF annunciation is valid, THEN REFER TO 2-AOI-64-2b.  

B. REFER TO Tech Spec 3.5.1, and 3.3.6.1 
 
Expected Action(s): 
 

Refers to 2-AOI-64-2b. Notifies the NUSO of Tech Spec 3.5.1 and 
3.3.6.1. 

 

EXAMNIER NOTE: Acknowledge any Tech Spec information 
provided by the candidate. 

 

  SAT  
 
 UNSAT  
 
 N/A  

Step 16:       
 
2-AOI-64-2B, Group 4 High Pressure Coolant Injection Isolation 
4.1 Immediate Actions 
 
[1]  ENSURE automatic actions occur.  
 
Expected Action(s): 
 

Determines 2-FCV-73-2 did not close. Closes 2-FCV-73-2. 

Determines 2-FCV-73-3 did not close. Closes 2-FCV-73-3. 

 
 
Critical Step 
 
      SAT  
 
      UNSAT  
 
      N/A 

EXAMINER CUE:  Another Operator will continue this procedure. 

 
STOP TIME          
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Provide to Applicant 
 

************************************************************************************************************ 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct".  (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 

************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2. A Reactor SCRAM has occurred with the following conditions: 
 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1, RPV Control  
Modes 1-3  

• Main Steam Isolation Valves are closed 

• Another operator is controlling Reactor Water Level in accordance with  
2-EOI-Appendix-5C, Injection System Lineup RCIC 

 
 
INITIATING CUE:   
 
The NUSO has directed you to place HPCI in Reactor Pressure Control and maintain 
800 – 1000 psig in accordance with 2-EOI-Appendix-11C, Alternate RPV Pressure Control 
Systems HPCI Test Mode. 
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SITE: BFN JPM TITLE: 
Vent the Drywell per OI-64, Primary Containment 
System 

JPM NUMBER: 750 REVISION: 0 

 

TASK APPLICABILITY: ☐ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-064-NO-03 / Vent the Drywell with Standby Gas 
Treatment Fan 

K/A RATINGS: RO   4.4   SRO    4.3 

K/A STATEMENT: 

223001 PCS Primary Containment Systems and 
Auxiliaries A2.07; Ability to (a) predict the impacts of 
the following on the Primary Containment System and 
Auxiliaries and (b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal operations: System 
Isolation: High Drywell Pressure 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 5 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 6 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________  JPM Number:   750  

 
RO _______ SRO _______      DATE: ___________ 
 
 
TASK STANDARD: The Examinee is expected to perform actions necessary to reduce 

Drywell Pressure by venting in accordance with plant Operating 
Procedures.   

 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED: 2-OI-64-1 
 
VALIDATION TIME: 6 Minutes  
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

  

  

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________ DATE: __________ 
                       EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 11/03/21 ALL Initial issue 

    

    

 

 

Procedure Revisions 

Procedure Revision 

2-OI-64 129 
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SIMULATOR SETUP 
 

IC N/A  

Exam IC 260  

    

Console 
Operator 

Instructions 

• Reset to IC 260 

• Place the simulator in RUN to ensure stable conditions 

• Verify that the candidate has been pre-briefed on the procedure 

    

Malfunctions Description Event Severity Delay 
Initial 
set 

N/A 

      

Schedule File(s):  N/A 

Event File(s):  N/A   
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2 with the following conditions: 
 

• Drywell Pressure has risen to nearly 1.50 psig and must be lowered 

• Prestartup/Standby Readiness Requirements of 2-OI-64, Primary Containment 
System, Section 4.0 is complete 

• Stack Dilution Fans are in operation in accordance with 2-OI-66, Off-Gas System 
 
INITIATING CUE:   
 
The Nuclear Unit Senior Operator (NUSO) has directed you to vent the Drywell in accordance 
with 2-OI-64, Primary Containment System. 
 
Note:  Another Operator is standing by for data logging (as necessary) 
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START TIME                 
 

STEP / STANDARD SAT / UNSAT 

Step 1:  
 
2-OI-64, Primary Containment System 

Section 6.1 Venting the Drywell with Standby Gas Treatment Fan 

Section 6.1.1 Venting Lineup 
 
[1] REVIEW all Precautions and Limitations. REFER TO Section 3.0 
 
Standard: 
 

This step should have been completed during the pre-brief, but the 
candidate may review the Precautions and Limitations.  

  SAT  
 
 UNSAT  
 
 N/A  

Step 2:   
 
[2] ENSURE all Prestartup/Standby Readiness requirements in Section 
4.0 are satisfied. 
 
Standard: 
 

As this information is given in the Initial Conditions, the candidate 
marks this step as complete. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 3:       
 
[3] ENSURE Stack Dilution Fans in Operation 
 
Standard: 
 

As this information is given in the Initial Conditions, the candidate 
marks this step as complete. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 4:     
 
[4] ENSURE Group 6 Isolation Signal (Ventilation Systems) NOT present. 

 
Standard: 
  

Verifies that a Group 6 Isolation Signal is not present. 

 SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 5: 
 
[5] ENSURE CLOSED 2-FCV-64-29, DRYWELL VENT INBOARD 
ISOLATION VALVE using 2-HS-64-29. 
 
Standard: 
  

Verifies 2-FCV-64-29 closed. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 6:    
 
[6] ENSURE CLOSED 2-FIC-84-19, PATH B VENT FLOW CONTROL 
(Panel 2-9-55). 
 
Standard: 
  

Verifies 2-FIC-84-19 closed. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 7:   
 
[7] ENSURE 2-FIC-84-20, PATH A VENT FLOW CONTROLLER, in 
AUTO and set at 100 SCFM (Panel 2-9-55). 
 
Standard: 
 

Ensures 2-FIC-84-20 is in AUTO and set to 100 SCFM. 

 
  SAT  
 
 UNSAT  
 
 N/A 

Step 8:     
 
[8] IF the Drywell DP Compressor is in operation, THEN STOP the 
compressor using 2-HS-64-142A, DRYWELL DP COMPRESSOR AND 
VALVES CONTROL. (Otherwise N/A) 
 
Standard: 
 

Stops the Drywell Compressor if necessary. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 9:    
 
[9] ENSURE CLOSED 2-FCV-64-139, DRYWELL DP COMPRESSOR 
SUCTION ISOLATION VALVE, using 2-ZI-64-139.  
 
Standard: 
 

Ensures 2-FCV-64-139 is closed. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 10:        
 
[10] NOTIFY Unit 1 and 3 Control Room that Unit 3 Drywell venting with 
Standby Gas is about to start. 
 
Standard: 
 

EXAMINER CUE:  Acknowledge any reports or information 
provided by the candidate. 

 
Informs the Unit 1 and 3 Control Rooms that Unit 2 will be venting the 
Drywell.  

  SAT  
 
 UNSAT  
 
 N/A  

Step 11:    
 

NOTE 

1) A Standby Gas Treatment Fan must be running for 2-FCV-84-20 to 
operate.  

2) Depending upon plant conditions, it is possible that flow may indicate 
less than 100 SCFM even with the thumbwheel of 2-FIC-84-20 on 
Panel 2-9-55 adjusted to the fully open position.  

3) Drywell Pressure is usually controlled to maintain the Drywell and 
Suppression Chamber Differential Pressure between 1.15 and  
1.30 psid to provide a margin to the Tech Spec limit. 

 

CAUTION 

Path A and B Vent valves, 2-FCV-84-19 and 2-FCV-84-20, isolate on 
Standby Gas duct high pressure of 1 psig. 

 
[11] PLACE a Standby Gas Treatment Train in service. 
 
Standard: 
 

The candidate may either contact another Unit to have a Standby 
Gas Train (SGT) started or start ‘C’ SGT at Panel 2-9-25. 

  SAT  
 
 UNSAT  
 
 N/A  

Driver Note: If the candidate requests that a Standby Gas Train be started, insert 
Event 1 to start ‘A’ SGT. 
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STEP / STANDARD SAT / UNSAT 

Step 12:  
 
Section 6.12 Venting Drywell 
 
[1] ENSURE Section 6.1.1 has been completed. (N/A if venting has not 
been completely secured.)  
[2] RECORD initial data for Drywell Venting in 3-SI-4.7.A.2.a, Primary 
Containment Consumption and Leakage, if required.  
 
Standard: 
 

Ensure Section 6.1.1 has completed. 

 
  SAT  
 
 UNSAT  
 
 N/A 

Step 14: 

 
[3] CLOSE, 2-FCV-64-34, using 2-HS-64-34, SUPPRESSION 
CHAMBER INBOARD ISOLATION VALVE.  
 
Standard: 
 

Closes 2-FCV-64-34. 

 
Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 15:   
 
[4] ENSURE OPEN 2-FCV-64-31 using 2-HS-64-31, DRYWELL 
INBOARD ISOLATION VALVE.  
 
Standard: 
 

Ensures 2-FCV-64-31 is open. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 16:       
 
[5] OPEN 2-FCV-84-20 using 2-HS-64-35, CONTROL 
DRYWELL/SUPPRESSION CHAMBER VENT. 
 
Standard: 
 

Opens 2-FCV-84-20. 

Critical Step 
 
      SAT  
 
      UNSAT  
 
      N/A 
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STEP / STANDARD SAT / UNSAT 

 

Step 17:       
 
[6] ENSURE flow at approximately 100 SCFM on PATH A VENT FLOW 
CONTROLLER 2-FIC-84-20 (Panel 2-9-55).  

[7] MONITOR Drywell Pressure. 
 
Standard: 
 

Monitors flow on 2-FIC-84-20 and Drywell Pressure. 

  SAT  
 
 UNSAT  
 
 N/A  

EXAMINER CUE:  Another Operator will continue this procedure. 

 
STOP TIME          
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Provide to Applicant 
 

************************************************************************************************************ 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct".  (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 

************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2 with the following conditions: 
 

• Drywell Pressure has risen to nearly 1.50 psig and must be lowered 

• Drywell – Suppression Pool D/P is abnormal 

• Prestartup/Standby Readiness Requirements of 2-OI-64, Primary Containment 
System, Section 4.0 

• Stack Dilution Fans are in operation in accordance with 2-OI-66, Off-Gas System 
 
INITIATING CUE:   
 
The Nuclear Unit Senior Operator (NUSO) has directed you to vent the Drywell in accordance 
with 2-OI-64, Primary Containment System. 
 
Note:  Another Operator is standing by for data logging (as necessary) 
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SITE: BFN JPM TITLE: 
Transfer 2C 4KV Unit Board from the Start Bus to the 
USST Per 0-OI-57A, Switchyard And 4160V AC Electrical 
System 

JPM NUMBER: 725 REVISION: 1 

 

TASK APPLICABILITY: ☐ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-57A-NO-01 / Perform Control Room Transfer of 
4KV Unit Board Power Supplies 

K/A RATINGS: RO / SRO:  3.7 

K/A No. &STATEMENT: 
262001 A.C. Electrical Distribution A4.01:  Ability to 
manually operate and/or monitor in the Control 
Room: Breakers and disconnects  

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 6 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 6 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:                                                                               JPM Number:    725         
 
RO            SRO                          DATE:                          
 
 
TASK STANDARD: The Examinee is expected to transfer 4KV Unit Board 2C from Start Bus 

to USST in accordance with 0-OI-57A, Switchyard and 4160V AC 
Electrical System. 

 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling Plant Evolutions Precisely. 

 
REFERENCES/PROCEDURES NEEDED: 0-OI-57A 
 
VALIDATION TIME:    6 minutes    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 

 
  



 
Form 3.2-3 Job Performance Measure (JPM) 

 

(JPM e – SROI/RO) Page 3 of 9 
 

Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 09/06/18 All Initial issue 

1 11/04/21 All JPM Update 

    

    

    

 

Procedure Revisions 

Procedure Revision 

0-OI-57A 172 
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SIMULATOR SETUP 
 

IC 28  

Exam IC 261  

    

Console 
Operator 
Instructions 

• Reset to IC 261 

• Place the simulator in RUN to ensure stable conditions 

• Ensure the candidate has been pre-briefed on 0-OI-57A, 
Switchyard and 4160V AC Electrical System, Section 8.14.2. 

    

Malfunctions Description Event Severity Delay 
Initial 
set 

N/A 
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator on Unit 2. 2C 4KV Unit Board was transferred to  
1A Start Bus for maintenance on 4KV UNIT BD 2C NORM FDR BKR 1216.  Maintenance has 
been completed. 
 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to transfer 2C 4KV Unit Board from the Start Bus to the USST 
in accordance with 0-OI-57A, Switchyard and 4160V AC Electrical System, Section 8.14.2. 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

 

EXAMINER NOTE:  Ensure the candidate has been pre-briefed on 
0-OI-57A, Switchyard and 4160V AC Electrical System. 

 
Step 1:   
 
[1] Review all Precautions and Limitation in Section 3.0. 
 
Standard: 

 
Completed during pre-brief, but the candidate may review 
Precautions and Limitations. 

  SAT  
 
 UNSAT  
 
 N/A  

NOTE TO DRIVER/EXAMINER:  Acknowledge as NSS/Security of the possible loss 
of power to Security Systems while transferring 4KV Unit Board 2C Power Supplies. 

Step 2: 
  
[2] Notify NSS of possible loss of power to Security Systems prior to 
transferring 4KV Unit Board 2C. 
 
Standard: 
 

Informs NSS/Security of the possible loss of power to Security 
Systems while transferring 4KV Unit Board 2C to the USST. 

  SAT  
 
 UNSAT  
 
 N/A  

 

NOTE 

All procedural steps are performed from Control Room Panel  
2-9-8, unless specified. 

 
Step 3:   
 

[2.1] PLACE 2-XS-202-1, 4KV BD/BUS/XFMR VOLTAGE SELECT 
switch to USST 2A. 

 
Standard: 
 

Places 4KV BD/BUS/XFMR VOLTAGE SELECT switch to  
USST 2A. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 4: 
 

[2.2] CHECK USST 2A Voltage on 2-EI-57-28, 4KV BOARD 
VOLTS, is between 3950 and 4400 Volts. 

 
Standard:  
 

Verifies that USST 2A Voltage is between 3950 and 4400 Volts. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 5: 
 

[2.3] PLACE and HOLD 2-HS-57-9, 4KV UNIT BD 2C NORMAL 
FEEDER BREAKER 1216 to CLOSE. 

 
Standard: 
 

Places and holds 2-HS-57-9, 4KV UNIT BD 2C NORMAL FEEDER 
BREAKER 1216 in the CLOSE position. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 6: 
  

[2.4] PLACE 2-HS-57-11, 4KV UNIT BD 2C ALTERNATE FEEDER 
BREAKER 1426 to TRIP.  

 
Standard: 

 
Places 2-HS-57-11, 4KV UNIT BD 2C ALTERNATE FEEDER 
BREAKER 1426, in TRIP. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 7: 
 

[2.5] CHECK CLOSED the 4KV UNIT BD 2C NORMAL FEEDER 
BREAKER 1216. 

[2.6] CHECK OPEN 4KV UNIT BD 2C ALTERNATE FEEDER 
BREAKER 1426. 

 
Standard: 
 

Checks closed 4KV UNIT BOARD 2C NORMAL FEEDER BREAKER 
1216 and checks open the ALTERNATE FEEDER BREAKER 1426. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 8: 
 

[2.7] RELEASE BKRs 1216 and 1426 switches. 
 
Standard: 
 

Releases hand switches for breakers 1216 and 1426. 

  SAT  
 
 UNSAT  
 
 N/A  
 

Step 9: 
 

[2.8] PLACE 2-XS-202-1, 4KV BD/BUS/XFMR VOLTAGE SELECT 
switch to UNIT BD 2C. 

 
Standard: 
 

Places 2-XS-202-1, 4KV BD/BUS/XFMR VOLTAGE SELECT 
switch to UNIT BD 2C. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 10: 
 

[2.9] CHECK 4KV UNIT BOARD 2C Voltage greater than 3950 and 
less than 4400 volts.  

 
Standard: 
 

Verifies 4KV Unit Board 2C Voltage is between 3950 and 4400 Volts. 

  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE:  Once JPM Step 10 is completed, inform the candidate “Another 
Operator will continue this procedure.  This completes your task.” 

  

 
STOP TIME:                           
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Provide to Applicant 
 

******************************************************************************************************* 
 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are the Balance of Plant Operator on Unit 2. 2C 4KV Unit Board was transferred to  
1A Start Bus for maintenance on 4KV UNIT BD 2C NORM FDR BKR 1216.  Maintenance has 
been completed. 
 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to transfer 2C 4KV Unit Board from the Start Bus to the USST 
in accordance with 0-OI-57A, Switchyard and 4160V AC Electrical System, Section 8.14.2. 
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SITE: BFN JPM TITLE: 
Perform 2-SR-3.3.1.1.8(11) Reactor Protection System 
Manual SCRAM Functional Test 

JPM NUMBER: 290A REVISION: 2 

 

TASK APPLICABILITY: ☐ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): U-085-AL-12 / Respond to Control Rod Drift 

K/A RATINGS: RO:  4.2     SRO:  3.9 

K/A No. &STATEMENT: 

212000 Reactor Protection System A2.19:  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: Partial RPS 
actuation 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 7 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☒ YES  ☐ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 12 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:                                                                               JPM Number:    290A         
 
RO            SRO                          DATE:                            
 
 
TASK STANDARD: The Examinee is expected to perform 2-SR-3.3.1.1.8(11), Reactor 

Protection System Manual SCRAM Functional Test, on RPS A and B  
and recognize that when RPS B is tested, two Control Rods SCRAM, 
requiring the candidate to insert a manual Reactor SCRAM. 

 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling Plant Evolutions Precisely. 
OF-2 Operating the Plant with a Conservative Bias. 

 
REFERENCES/PROCEDURES NEEDED: 2-SR-3.3.1.1.8(11), 2-AOI-85-5, 2-AOI-100-1 
 
VALIDATION TIME:    12 minutes    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 09/18/18 All JPM update; updated format 

2 11/04/21 All JPM Update 

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-SR-3.3.1.1.8(11) 5 

2-AOI-85-5 24 

 2-AOI-100-1  118 
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SIMULATOR SETUP 
 

IC 28 

Exam IC N/A 

    

Console 
Operator 

Instructions 

• Ensure the candidate has been pre-briefed on 2-SR-3.3.1.1.8(11) 

• Reset to IC 28 

• Load and run schedule file ILT 2204 NRC JPM – f – 290A.sch  

• Ensure Event File ILT 2204 NRC JPM – f – 290A.evt starts when 
the schedule file is started 

• Ensure Desk Operator ICS Screen is open to 3.3.1.4.12 (Group → 
OPS-SI → Group 3311412) 

• Place the simulator in RUN to ensure stable conditions  

    

Malfunctions Description Event Severity Delay 
Initial 

set 

RD10R3443 
INDIVIDUALLY SCRAM ANY 
CONTROL ROD 

1 N/A N/A N/A 

RD10R3435 
INDIVIDUALLY SCRAM ANY 
CONTROL ROD 

1 N/A N/A N/A 
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Power, with no equipment out of service.  You are the Operator at 
the Controls on Unit 2.   
 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to perform 2-SR-3.3.1.1.8(11), Reactor Protection System 
Manual SCRAM Functional Test, starting at Step [1] of Section 6.2, RPS Manual SCRAM 
Channel A Functional Test. 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

EXAMINER NOTE:  Ensure the candidate has been pre-briefed on 2-SR-3.3.1.1.8(11), 
Reactor Protection System Manual SCRAM Functional Test, before commencing the 
JPM. 

Step 1:   
 
6.2 RPS Manual SCRAM Channel A Functional Test 

[1] MOMENTARILY DEPRESS 2-HS-99-5A/S3A, REACTOR  
SCRAM A, Panel 2-9-5. 
 
Standard: 

 
Momentarily depresses 2-HS-99-5A/S3A, REACTOR SCRAM A, 
Panel 2-9-5. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 2: 
  
[2] VERIFY the following on Panel 2-9-5: 

• Control Rod Logic Reset Solenoid Group A indicating lights (4) 
extinguished 

• One 2-IL-99-5A/AB, SYSTEM A BACK-UP SCRAM VALVE 
LIGHT, and 2-IL-99-5A/CD, SYSTEM B BACK-UP SCRAM 
VALVE LIGHT, extinguished 

• 2-HS-99-5A/S3A, REACTOR SCRAM A push-button 
illuminated.  

• Annunciator 2-9-5B, Window 8, REACTOR CHANNEL A MAN 
SCRAM (2-XA-55-5B) in alarm 

 
Standard: 
 

Verifies the conditions listed above are met. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 3:   
 
[3] VERIFY ICS point SOE033 indicates TRIP.  
 
Standard: 
 

Verifies ICS Point SOE033 indicates TRIP. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 4: 
 
[4] MOMENTARILY PLACE 2-HS-99-5A-S5, SCRAM RESET,  
Panel 2-9-5, to GP 1/4 position.  
 
Standard: 
 

Places 2-HS-99-5A-S5, SCRAM RESET, to GP 1/4 position. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 5: 
 
[5] VERIFY the following on Panel 2-9-5: 

• Control Rod Logic Reset Solenoid Group A lights 1 and 4 
illuminated, and lights 2 and 3 extinguished 

• Both System A Backup SCRAM Valve lights 2-IL-99-5A/AB 
illuminated 

• One System B Backup SCRAM Valve light 2-IL-99-5A/CD 
illuminated, and one System B Backup SCRAM Valve light  
2-IL-99-5A/CD extinguished 

• Annunciator 2-9-5B, Window 8, REACTOR CHANNEL A MAN 
SCRAM (2-XA-55-5B) will NOT reset 

• 2-HS-99-5A/S3A, REACTOR SCRAM A push button illuminated 
 
Standard:  
 

Verifies the conditions listed above are met. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 6: 
  

[6] MOMENTARILY DEPRESS 2-HS-99-5A/S3A, REACTOR  
SCRAM A, Panel 2-9-5. 
 
Standard: 

 
Momentarily depresses 2-HS-99-5A/S3A, REACTOR SCRAM A, 
Panel 2-9-5. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 7: 
 
[7] VERIFY the following on Panel 2-9-5: 

• Control Rod Logic Reset Solenoid Group A lights 1 and 4 
extinguished 

• One 2-IL-99-5A/AB, System A Backup SCRAM Valve light, 
extinguished 

 
Standard: 
 

Verifies the conditions listed above are met. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 8: 
 
[8] MOMENTARILY PLACE 2-HS-99-5A-S5, SCRAM RESET,  
Panel 2-9-5, to GP 2/3 position. 
 
Standard: 
 

Places 2-HS-99-5A-S5, SCRAM RESET, to GP 2/3 position. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 9: 
  
[9] VERIFY the following on Panel 2-9-5: 

• Control Rod Logic Reset Solenoid Group A lights 2 and 3 
illuminated, and lights 1 and 4 extinguished 

• Both 2-IL-99-5A/CD, SYSTEM B BACKUP SCRAM VALVE, 
lights illuminated 

• One 2-IL-99-5A/AB, SYSTEM A BACKUP SCRAM VALVE light 
illuminated, and one 2-IL-99-5A/AB, SYSTEM A BACKUP 
SCRAM VALVE light extinguished 

• Annunciator 2-9-5B, Window 8, REACTOR CHANNEL A MAN 
SCRAM (2-XA-55-5B), will not reset   

• 2-HS-99-5A/S3A, REACTOR SCRAM A push button illuminated 
 
Standard: 
 

Verifies the conditions listed above are met. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 10: 
 
[10] VERIFY ICS point SOE033 indicates NOTTRIP. 
 
Standard: 
 

Verifies ICS Point SOE033 indicates NOTTRIP. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 11: 
 
[11] MOMENTARILY PLACE 2-HS-99-5A-S5, SCRAM RESET,  
Panel 2-9-5 to GP 1/4 position. 
 
Standard: 
 

Momentarily places 2-HS-99-5A-S5, SCRAM RESET, Panel 2-9-5, 
to GP 1/4 position. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 12: 
 
[12] VERIFY the following on Panel 2-9-5: 

• Control Rod Logic Reset Solenoid Group A red indicating lights 
(4) illuminated 

• Control Rod Logic Reset Solenoid Group B red indicating lights 
(4) illuminated 

• 2-IL-99-5A/AB, SYSTEM A BACK-UP SCRAM VALVE, lights 
illuminated 

• 2-IL-99-5A/CD, SYSTEM B BACK-UP SCRAM VALVE, lights 
illuminated 

• 2-HS-99-5A/S3A, REACTOR SCRAM A, push-button 
extinguished 

• Annunciator 2-9-5B, Window 8, REACTOR CHANNEL A MAN 
SCRAM (2-XA-55-5B) reset 

 
Standard: 
 

Verifies the conditions listed above are met. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 13: 
 
[13] VERIFY the following computer points indicate NOTTRIP. 

• ICS point SOE033 

• ICS point SOE034  
 
Standard: 
 

Verifies ICS Point SOE033 and SOE034 indicate NOTTRIP. 

 
  SAT  
 
 UNSAT  
 
 N/A 
 

EXAMINER NOTE:  Beginning of Alternate Path.  When 2-HS-99-5A/S3B, Reactor 
SCRAM B, is depressed in the step [6.3], Control Rods 34-43 and 34-35 will SCRAM.  

Step 14: 
 
6.3 RPS Manual SCRAM Channel B Functional Test 

[1] MOMENTARILY DEPRESS 2-HS-99-5A/S3B, Reactor SCRAM B, 
push-button, Panel 2-9-5. 
 
Standard: 
 

Depresses 2-HS-99-5A/S3B, Reactor SCRAM B.  Determines that 
two Control Rods have SCRAMMED. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 15: 
 
2-AOI-85-5, Rod Drift In 
 
Immediate Action: 

[1] If multiple Rods are drifting into the core, THEN MANUALLY 
SCRAM the Reactor.  Refer to 2-AOI-100-1, Reactor SCRAM. 

 
Standard: 
 

Inserts a Manual Reactor SCRAM by depressing 2-HS-99-5A/S3A 
and 2-HS-99-5A/S3B, Reactor SCRAM A and B on Panel 2-9-5.  

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE:  Once JPM Step 15 is completed, inform the candidate “Another 
Operator will continue the Reactor SCRAM procedure.  This completes your task.” 

 
STOP TIME:                           
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Provide to Applicant 
 

******************************************************************************************************* 
 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete.  
 
 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Power, with no equipment out of service.  You are the Operator at 
the Controls on Unit 2.    
 
 
INITIATING CUES:  
 
The Unit Supervisor directs you to perform 2-SR-3.3.1.1.8(11), Reactor Protection System 
Manual SCRAM Functional Test, starting at Step [1] of Section 6.2, RPS Manual SCRAM 
Channel A Functional Test. 
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SITE: BFN JPM TITLE: 
Align CAD to Drywell Control Air per EOI Appendix-8G,  
Crosstie CAD to Drywell Control Air 

JPM NUMBER: 39 REVISION: 2 

 

TASK APPLICABILITY: ☐ SRO-U ☐ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-EM-74 / Coordinate Crosstieing CAD Trains A 
and B to Drywell Control Air in Accordance with EOI 
Appendix 8G 

K/A RATINGS: RO / SRO  3.4 

K/A No. &STATEMENT: 

295019 Partial or Complete Loss of Instrument Air 
AA1.01: Ability to operate and/or monitor the following 
as they apply to PARTIAL OR COMPLETE LOSS OF 
INSTRUMENT AIR: Backup air supply 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 8 

 

EVALUATION LOCATION:   ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 10 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________  JPM Number:   39  

RO _______ SRO _______      DATE: ___________ 
 
 
TASK STANDARD: The Examinee is expected to perform operations to align Containment Air 

Dilution systems A and B to the Drywell Air System. 
 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
REFERENCES/PROCEDURES NEEDED: 2-EOI-APPENDIX-8G 
 
VALIDATION TIME:    10 min    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev No. 
Effective 

Date 
Pages 

Affected 
Description 

1 08/14/18 All Converted JPM to new format/procedure update 

2 11/04/21 All JPM Update 

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-Appendix 8G 7 
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SIMULATOR SETUP 
 

IC N/A  

Exam IC 263  

    

Console 
Operator 
Instructions 

• Reset to IC 263 

• Place the simulator in RUN to ensure stable conditions 

    

Malfunctions Description Event Severity Delay 
Initial 
set 

N/A 
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IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  The Reactor has SCRAMMED. 2-EOI-1, RPV Control  
Modes 1-3, has been followed to RC/P-3. 
   
 
INITIATING CUE:   
 
The Unit Supervisor has directed you to perform 2-EOI-Appendix-8G, Crosstie CAD to Drywell 
Control Air. 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   

 
[1] OPEN the following valves: 

• 0-FCV-84-5, CAD SYSTEM A N2 SHUTOFF VALVE 
(Unit 1, Panel 1-9-54)  

• 0-FCV-84-16, CAD SYSTEM B N2 SHUTOFF VALVE 
(Unit 1, Panel 1-9-55). 

 
Standard: 

 
Opens 0-FCV-84-5, CAD SYSTEM A N2 SHUTOFF VALVE, and 
0-FCV-84-16, CAD SYSTEM B N2 SHUTOFF VALVE. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 2: 
 
[2] ENSURE 0-PI-84-6, N2 VAPORIZER A OUTLET PRESSURE, and 
0-PI-84-17, N2 VAPORIZER B OUTLET PRESSURE, indicate 
approximately 100 PSIG (Unit 1, Panel 1-9-54 and1-9-55). 
 
Standard: 
 

Verifies 0-PI-84-6, N2 VAPORIZER A OUTLET PRESSURE, and 
0-PI-84-17, N2 VAPORIZER B OUTLET PRESSURE, (located on 
back of Unit 2 Panel 9-54) indicate approximately 100 PSIG. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 3:   
 
[3] PLACE keylock switch 2-HS-84-48, CAD A CROSS TIE TO 
DRYWELL CONTROL AIR, in OPEN (Unit 2, Panel 2-9-54). 
 
Standard: 
 

Places 2-HS-84-48, CAD A CROSS TIE TO DRYWELL 
CONTROL AIR, in open. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 4:   
 
[4] CHECK OPEN 2-FSV-84-48, CAD A CROSS TIE TO DRYWELL 
CONTROL AIR, (Unit 2, Panel 2-9-54).  
 
Standard: 
 

Checks open 2-FSV-84-48, CAD A CROSS TIE TO DRYWELL 
CONTROL AIR. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 5:   
 
[5] IF unable to open 2-FSV-84-48, then PERFORM the following at the 
west side header (RB el 580, top of clean room, west side) (otherwise 
N/A): 
 
Standard: 
 
 Marks this step as N/A. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 6:   
 
[6] PLACE keylock switch 2-HS-84-49, CAD B CROSS TIE TO 
DRYWELL CONTROL AIR, in OPEN (Unit 2, Panel 2-9-55). 
 
Standard: 
 

Places 2-HS-84-49, CAD B CROSS TIE TO DRYWELL 
CONTROL AIR, in open. 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 7:   
 
[7] CHECK OPEN 2-FSV-84-49, CAD B CROSS TIE TO DRYWELL 
CONTROL AIR (Unit 2, Panel 2-9-55). 
  
Standard: 
 

Checks open 2-FSV-84-49, CAD B CROSS TIE TO DRYWELL 
CONTROL AIR. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 8: 
 
[8] IF unable to open 2-FSV-84-49, then PERFORM the following at the 
east side header (RB el 580, top of clean room, NE corner) (otherwise 
N/A): 
 
Standard: 
 

Marks this step as N/A. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 9: 
 
[9] CHECK MAIN STEAM RELIEF VLV AIR ACCUM PRESS LOW, 
2-PA-32-31, alarm cleared (2-XA-55-3D, Window 18). 
 
Standard: 
 

Checks MAIN STEAM RELIEF VLV AIR ACCUM PRESS LOW 
(2-XA-55-3D, Window 18) alarm clear. 

  SAT  
 
 UNSAT  
 
 N/A  

Cue: “Another Operator will monitor CAD System Operation”. 

 
STOP TIME:     
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Provide to Applicant 
 

******************************************************************************************************* 
 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  I will 
provide initiating cues and reports on other actions when directed by you.  When you complete 
the task successfully, the objective for this job performance measure will be satisfied.  When 
your task is given, you will repeat the task and I will acknowledge "That's Correct” (OR "That's 
Incorrect", if applicable).  When you have completed your assigned task, you will say, "my task 
is complete" and I will acknowledge that your task is complete. 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  The Reactor has SCRAMMED. 2-EOI-1, RPV Control  
Modes 1-3, has been followed to RC/P-3. 
   
 
INITIATING CUE:   
 
The Unit Supervisor has directed you to perform 2-EOI-Appendix-8G, Crosstie CAD to Drywell 
Control Air. 
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SITE: BFN JPM TITLE: 
Emergency Venting Primary Containment per  
2-EOI-Appendix 13 

JPM NUMBER: 55A REVISION: 2 

 

TASK APPLICABILITY: ☐ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK 
TITLE(S): 

U-000-EM-63 / Emergency Vent Primary 
Containment in Accordance with EOI Appendix 13 

K/A RATINGS: RO 3.5    SRO 3.6 

K/A STATEMENT: 

288000A2.01 K/A  288000 PVS 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 operations: High Drywell Pressure 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 5 

 

EVALUATION 
LOCATION: 

  ☐ In-Plant  ☒ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☒ YES  ☐ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 10 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
 
  



 
Job Performance Measure (JPM) 

    

JPM h (SROI/RO) - Page 2 of 12 
 

OPERATOR:  ________________________________            JPM Number:   55A  

RO _______ SRO _______                 DATE: __________ 
 
 
TASK STANDARD: The Examinee is expected to vent Primary Containment to lower 

Drywell Pressure. 
 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
REFERENCES/PROCEDURES NEEDED: 2-EOI Appendix-13 
 
VALIDATION TIME: 10 minutes  
 
PERFORMANCE TIME:    
 
COMMENTS:     

    

    

    

    

    

  

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 3/29/17 All JPM Update 

2 11/08/21 All JPM Update 

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-Appendix 13 10 
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SIMULATOR SETUP 
 

IC N/A  

Exam IC 284  

    

Console 
Operator 
Instructions 

• Reset to Exam IC 284 

• Place the simulator in RUN to ensure stable conditions 

• When the candidate requests the jumper for 2-FCV-64-30 be 
installed, insert event 1. 

    

Malfunctions Description Event Severity Delay 
Initial 
set 

N/A 

 

Remotes Description Event Severity Delay Initial set 

PC04 
Bypass Isln on 
FCV-64-30 to allow 
Drywell Vent 

1 NA NA BYPASS 

      

Overrides Description Event Severity Delay Initial set 

HS-64-221A 
Hardened Supr 
Chbr Vent Inbd Isol 
Vlv 

NA NA NA CLOSE 
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**************************************************************************************************** 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  
I will provide initiating cues and reports on other actions when directed by you.  When 
you complete the task successfully, the objective for this job performance measure will 
be satisfied.  When your task is given, you will repeat the task and I will acknowledge 
"That's Correct".  (OR "That's Incorrect", if applicable).  When you have completed your 
assigned task, you will say, "my task is complete" and I will acknowledge that your task 
is complete. 
**************************************************************************************************** 

 
 
 
INITIAL CONDITIONS:  
 
You are an operator on Unit 3, with the following plant conditions: 

• A large leak inside Primary Containment has developed 

• The Reactor has been SCRAMMED  

• Another Operator has been assigned to control Reactor Water Level and Reactor 
Pressure 

 
 
INITIATING CUE:   
 
The Unit Supervisor directs you to vent Primary Containment in accordance with                 
2-EOI-Appendix-13, Emergency Venting Primary Containment. 
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START TIME   
 

STEP / STANDARD SAT / UNSAT 

Step 1:        
 
[1] NOTIFY Shift Manager / SED of the following: 

• Emergency Venting of Primary Containment is in progress 

• Off-Gas Release Rate Limits will be exceeded 
 
Standard: 
 
 Notifies Shift Manager/SED. 

  SAT  
 
 UNSAT  
 
 N/A  

EMAINER CUE:  As Shift Manager/SED acknowledge report that Emergency Primary 
Containment Venting is in progress and Off-Gas release limits will be exceeded  

Step 2: 
  

NOTES 

1) HARDENED CONTAINMENT VENT VALVES 2-FCV-64-221 and 
222 may be operated locally with handwheels (U3 RB el. 580, west of 
clean room).  

2) If an alternate DC power source is needed for the HCVS valve 
solenoids, Att. 4 HCVS Battery Alignment may be performed.  

3) If an alternate air supply is needed for the HCVS valves, Att. 5 
HCVS Nitrogen Bottle Alignment may be performed.  

4) If required, HCVS valves may be operated from the U3 DG building 
using Att. 6, HCVS Operation from the Remote Operating Station. 

      
[2] VENT the Suppression Chamber as follows (Panel 2-9-3): 
 

[2.1] IF EITHER of the following exists: 

• Suppression Pool water level CANNOT be determined to be 
below 26 ft., 

OR 

• Suppression Chamber CANNOT be vented, THEN CONTINUE 
in this procedure at Step 1.0[3] 

 
Standard: 
 

Verifies Suppression Pool level below 26 ft using 2-LI-64-159A and 
makes note of action required if the Suppression Pool cannot be 
vented. 

  SAT  
 
 UNSAT  
 
 N/A  
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STEP / STANDARD SAT / UNSAT 

Step 3: 
       

[2.2] PLACE keylock switch 2-HS-64-222B, HARDENED 
SUPPRESSION CHAMBER VENT OUTBOARD PERMISSIVE, in 
PERM 
 

Standard: 
 
 Places 2-HS-64-222B in the PERM position. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 4: 
       

[2.3] CHECK blue indicating light above 2-HS-64-222B, HARDENED 
SUPPRESSION CHAMBER VENT OUTBOARD PERMISSIVE, 
illuminated. 

 
Standard: 
 

Verifies BLUE indicating lamp above 2-HS-64-222B illuminated. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 5: 
      

[2.4] OPEN 2-FCV-64-222, HARDENED SUPPRESSION CHAMBER 
VENT OUTBOARD ISOLATION VALVE. 

 
Standard: 
 

Places 2-HS-64-222A in the OPEN position and verifies  
2-FCV-64-222 OPEN. 

  SAT  
 
 UNSAT  
 
 N/A  

Step 6: 
 

[2.5] PLACE keylock switch 2-HS-64-221B, HARDENED 
SUPPRESSION CHAMBER VENT INBOARD PERMISSIVE, in 
PERM. 

 
Standard: 
 

Places 2-HS-64-221B in the PERM position. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 



 
Job Performance Measure (JPM) 

    

JPM h (SROI/RO) - Page 8 of 12 
 

STEP / STANDARD SAT / UNSAT 

Step 7: 
 
[2.6] CHECK blue indicating light above 2-HS-64-221B, HARDENED 
SUPPRESSION CHAMBER VENT INBOARD PERMISSIVE, 
illuminated. 

 
Standard: 
 

Verifies BLUE indicating lamp above 2-HS-64-221B illuminated. 

  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER NOTE: Alternate path starts with Step 8. 

Step 8: 
 

[2.7] OPEN 2-FCV-64-221, HARDENED SUPPRESSION CHAMBER 
VENT INBOARD ISOL VALVE. 

 
Standard: 
 

Places 2-HS-64-221 in the OPEN position and recognizes that the valve 
did NOT open. The Operator may dispatch an Assistant Unit Operator 
(AUO) to locally operate 2-FCV-64-221. Reports that the Suppression 
Chamber cannot be vented and proceeds to Step 9. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE: If the Operator dispatches an AUO to locally operate 2-FCV-64-221, 
report that Elevation 565 of the Reactor Building is not accessible.  
(See Note under Step 2) 

EXAMINER CUE: Acknowledge that the Suppression Chamber cannot be vented and 
that operator is continuing to Step 9. 

Step 9: 
        
[3] IF Suppression Chamber vent path is NOT available, THEN VENT the 
Drywell as follows: 

[3.1] NOTIFY SHIFT MANAGER/SED that Secondary Containment 
integrity failure is possible. 

[3.2] NOTIFY RADCON (RP) that Reactor Building is being evacuated 
due to imminent failure of Primary Containment vent ducts. 

[3.3] EVACUATE ALL Reactor Buildings using P.A. System. 
 
Standard: 
 

Notifies the SM/SED that containment integrity failure is possible, notifies 
RP that the Reactor Building will be evacuated due to imminent failure of 
Primary Containment vent ducts, and makes P.A. announcement to 
evacuate Reactor Building. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

EXAMINER CUE:  As SM/SED acknowledge report of possible containment integrity 
failure, As RP acknowledge report of Reactor Building evacuation due to imminent 
failure of Primary Containment vent ducts. 

Step 10: 
 

[3.4] START ALL available SGTS trains. 
 
Standard: 
 

Determines that all trains of SGTS are already in service by observing 
SGT OPERATING lights on 2-9-20. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 11: 
 

[3.5] ENSURE CLOSED 2-FCV-64-36, DRYWELL/SUPPRESSION 
CHAMBER VENT TO SGT (Panel 2-9-3). 

 
Standard: 
 

Verifies 2-FCV-64-36 is closed on Panel 9-3. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 12: 
 

[3.6] ENSURE OPEN the following dampers (Panel 2-9-25): 

• 2-FCO-64-40, REACTOR ZONE EXHAUST TO SGTS  

• 2-FCO-64-41, REACTOR ZONE EXHAUST TO SGTS 
 

Standard: 
 

Verifies dampers 2-FCO-64-40 and 2-FCO-64-41 are open on Panel  
2-9-25. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 13: 
 

[3.7] ENSURE CLOSED 2-FCV-64-29, DRYWELL VENT INBOARD 
ISOLATION VALVE (Panel 2-9-3 or Panel 2-9-54). 

 
Standard: 
 
 Verifies 2-FCV-64-29 is closed on Panel 9-3 or Panel 9-54. 

  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 14: 
 

[3.8] DISPATCH personnel to Unit 3 Auxiliary Instrument Room to 
perform the following: 

[3.8.1] REFER TO Attachment 1 and OBTAIN one 12-in. Banana 
Jack Jumper from EOI Equipment Storage Box.  

[3.8.2] LOCATE terminal strip DD in 2-PNLA-009-0043, Front.  

[3.8.3] JUMPER DD-76 to DD-77 (2-PNLA-009-0043).  

[3.8.4] NOTIFY Unit Operator that jumper for 2-FCV-64-30, 
DRYWELL VENT OUTBOARD ISOLATION VALVE, is in place. 

 
Standard: 
 

Contacts an AUO or an extra operator to perform step [3.8]. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

DRIVER: When called to install jumper for 2-FCV-64-30 

• Insert Event 2 

• Inform the operator that you are using time compression, and  
report that the jumper for 2-FCV-64-30 is in place. 

 

Step 15: 
 

[3.9] ENSURE OPEN 2-FCV-64-30, DRYWELL VENT OUTBOARD 
ISOLATION VALVE (Panel 2-9-3). 

 
Standard: 
 

Verifies open 2-FCV-64-30 on panel 9-3. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 16: 
 

CAUTION 

1. The following step will fail ductwork inside Secondary Containment and 
may fail Secondary Containment Integrity. 

2. Off-Gas Release Rate Limits will be exceeded. 

 
[3.10] PLACE keylock switch 2-HS-84-36, SUPPRESSION 
CHAMBER/DRYWELL VENT ISOLATION BYPASS SELECT, to 
DRYWELL (Panel 2-9-54). 

 
Standard: 
 

Places keylock switch 2-HS-84-36 in the DRYWELL position. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 17: 
 

[3.11] ENSURE OPEN 2-FCV-64-29, DRYWELL VENT INBOARD 
ISOLATION VALVE (Panel 2-9-54). 

 
Standard: 
 

Verifies that 2-FCV-64-29 opens on Panel 9-54. 

  SAT  
 
 UNSAT  
 
 N/A 

Step 18: 
 

[3.12] CHECK Drywell and Suppression Chamber pressure lowering. 

[3.13] MAINTAIN Primary Containment pressure below 55 psig using 
2-FCV-64-29, DRYWELL VENT INBOARD ISOLATION VALVE, as 
directed by SRO. 

 
Standard: 
 

Checks that containment pressures are lowering. 

  SAT  
 
 UNSAT  
 
 N/A 

CUE: Another operator will continue this procedure. 

 
STOP TIME:   
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Provide to Applicant 
 
**************************************************************************************************** 
IN-SIMULATOR:  I will explain the initial conditions and state the task to be performed.  
I will provide initiating cues and reports on other actions when directed by you.  When 
you complete the task successfully, the objective for this job performance measure will 
be satisfied.  When your task is given, you will repeat the task and I will acknowledge 
"That's Correct".  (OR "That's Incorrect", if applicable).  When you have completed your 
assigned task, you will say, "my task is complete" and I will acknowledge that your task 
is complete. 
****************************************************************************************************  

 
 
 
INITIAL CONDITIONS:  
 
You are an operator on Unit 3, with the following plant conditions: 

• A large leak inside Primary Containment has developed 

• The Reactor has been SCRAMMED  

• Another Operator has been assigned to control Reactor Water Level and Reactor 
Pressure 

 
 
INITIATING CUE:   
 
The Unit Supervisor directs you to vent Primary Containment in accordance with                 
2-EOI-Appendix-13, Emergency Venting Primary Containment. 
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SITE: BFN JPM TITLE: 
Align Components per 1-AOI-100-2, Control Room 
Abandonment, Attachment 3, Part B 

JPM NUMBER: 754-U1 REVISION: 0 

 

TASK APPLICABILITY: ☒ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-AB-05 / Respond to Control Room 
Abandonment 

K/A RATINGS: RO / SRO:   3.6 

K/A No. &STATEMENT: 

295016 Control Room Abandonment AA1.04; Ability 
to operate and/or monitor the following as they 
apply to Control Room Abandonment: AC Electrical 
Distribution. 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 6 

 

EVALUATION LOCATION:   ☒ In-Plant  ☐ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N) ☐ YES  ☒ NO 

TIME FOR COMPLETION: 15 minutes 

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:                                                                               JPM Number:    754-U1         

 
RO            SRO                          DATE:                          
 
TASK STANDARD: The Examinee is expected to align electrical switchboards as required 

due to Control Room abandonment. 
 
 Operator Fundamental evaluated:  

OF-2 Controlling Plant Evolutions Precisely. 
OF-5 Having a solid understanding of plant design, engineering principles, 
and sciences. 
 

PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED: 1-AOI-100-2 
 
VALIDATIONTIME:       15 minutes       
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________ DATE: __________ 

  EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 11/17/21 All Initial issue 

    

    

    

    

 

Procedure Revisions 

Procedure Revision 

1-AOI-100-2  24 

   

 

 
 

PLANT STAGING INSTRUCTIONS 
 

LOCATION Candidates staged in TSC or designated location 

CAUTIONS Inform SM, check protected equipment 

LOGISTICS Staff escort candidate between staging and exam location 
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************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will acknowledge 
"That's correct" (or “That's incorrect", if applicable). When you have completed your assigned 
task, you will say, "My task is complete" and I will acknowledge that your task is complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 1.  

• The Unit 1 Control Room has been abandoned 

• The Nuclear Unit Senior Operator (NUSO) has entered 1-AOI-100-2, Control Room 
Abandonment 

 
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to complete 1-AOI-100-2, Attachment 3, Part B.   
 
Another Operator has already UNLOCKED and OPENED 1-SHV-032-0332, CONTROL AIR 
SHUTOFF VALVE. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
1-AOI-100-2, Control Room Abandonment 
 

CAUTION 

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

 
 
Aligns Drywell Cooling Unit 1A5 Blower Breaker as follows: 
 

Breaker 
Number 

Component 
Required 
Position 

1A 

1-HS-070-0041C, DRYWELL COOLING 
UNIT 1A5 BLOWER  

STOP 

1-XS-070-0041, DRYWELL COOLING 
UNIT 1A5 BLOWER MOTOR 
TRANSFER SWITCH 

EMERG 

 
Expected action(s): 
 

EXAMINER CUE:  As switches are manipulated (simulated) as 
required by the procedure, inform that candidate that the switch has 
been positioned as performed. 

 
Proceeds to the 480V Reactor MOV Board 1C (Unit 1 Reactor Building 
Elevation 565’), locates Breaker 1A, and simulates positioning switches 
as required by procedure. 

 
Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 2: 
 
Aligns Emergency Feeder Breaker from 480V Shutdown Board 1A as 
follows: 
 

Breaker 
Number 

Component 
Required 
Position 

2D 
1-43-268-001C/02D, MANUAL 
NORM/EMER TRANSFER SWITCH 

EMER 

 
Expected action(s): 
 

EXAMINER CUE:  As switches are manipulated (simulated) as 
required by the procedure, inform that candidate that the switch has 
been positioned as performed. 

 
Locates Breaker 2D and simulates positioning switches as required by 
procedure. 

 
Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 3: 
 
Aligns RWCU Blowdown Valve Breaker as follows: 
 

Breaker 
Number 

Component 
Required 
Position 

7C 

1-HS-069-0016C, RWCU 
BLOWDOWN TO MAIN 
CONDENSER 

CLOSE 

1-XS-069-0016, RWCU 
BLOWDOWN TO MAIN 
CONDENSER 

EMERGENCY 

 
Expected action(s): 
 

EXAMINER CUE:  As switches are manipulated (simulated) as 
required by the procedure, inform that candidate that the switch has 
been positioned as performed. 

 
Locates Breaker 7C and simulates positioning switches as required by 
procedure. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 



 
Job Performance Measure (JPM) 

 

(JPM i – RO, SROI) Page 7 of 8 

STEP / STANDARD SAT / UNSAT 

EXAMINER CUE: After completion of JPM Step 3, inform the candidate that another 
Operator will continue this procedure, this completes your task. 

 
STOP TIME:                         
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Provide to Applicant 
 

************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will acknowledge 
"That's correct" (or “That's incorrect", if applicable). When you have completed your assigned 
task, you will say, "My task is complete" and I will acknowledge that your task is complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 1.  

• The Unit 1 Control Room has been abandoned 

• The Nuclear Unit Senior Operator (NUSO) has entered 1-AOI-100-2, Control Room 
Abandonment 

 
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to complete 1-AOI-100-2, Attachment 3, Part B.   
 
Another Operator has already UNLOCKED and OPENED 1-SHV-032-0332, CONTROL AIR 
SHUTOFF VALVE. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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SITE: BFN JPM TITLE: Perform 2-EOI-APPENDIX-2, Defeating ARI Logic Trips 

JPM NUMBER: 314-U2 REVISION: 2 

 

TASK APPLICABILITY: ☒ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-EM-26 / Defeat ARI Logic Trips in 
accordance with EOI Appendix-2 

K/A RATINGS: RO / SRO:   4.2 

K/A No. &STATEMENT: 

295037 SCRAM Condition Present and Reactor 
Power Above APRM Downscale or Unknown EA1.01; 
Ability to operate and/or monitor the following as 
they apply to SCRAM Condition Present and 
Reactor Power Above APRM Downscale or 
Unknown: Reactor protection system. 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 7 

 

EVALUATION LOCATION:   ☒ In-Plant  ☐ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N) ☐ YES  ☒ NO 

TIME FOR COMPLETION: 6 minutes 

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:                                                                               JPM Number:    314-U2         

 
RO            SRO                          DATE:                          
 
TASK STANDARD: The Examinee is expected to perform operations necessary to bypass  

High-Pressure Coolant Injection isolation signals. 
 
 Operator Fundamental evaluated:  

OF-2 Controlling Plant Evolutions Precisely. 
OF-5 Having a solid understanding of plant design, engineering principles, 
and sciences. 
 

PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED: 2-EOI-APPENDIX-2 
 
VALIDATIONTIME:       6 minutes       
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________ DATE: __________ 

  EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 12/3/19 All Initial issue 

1 1/14/2020 All JPM updated 

2 11/16/21 All JPM updated 

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-APPENDIX-2  4 

   

 

 
 

PLANT STAGING INSTRUCTIONS 
 

LOCATION Candidates staged in TSC or designated location 

CAUTIONS Inform SM, check protected equipment 

LOGISTICS Staff escort candidate between staging and exam location 
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************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will acknowledge 
"That's correct" (or “That's incorrect", if applicable). When you have completed your assigned 
task, you will say, "My task is complete" and I will acknowledge that your task is complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  

• A Reactor SCRAM has occurred 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1A, ATWS RPV Control 
 
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to defeat Alternate Rod Insertion (ARI) Logic 
trips in accordance with 2-EOI-APPENDIX-2, Defeating ARI Logic Trips. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
2-EOI-APPENDIX-2, Defeating ARI Logic Trips 
 
[1] REFER to Attachment 1 and OBTAIN two keys. 

 
Expected action(s): 
 

EXAMINER CUE:  When the candidate begins to go to the Unit 2 
Control Room to obtain the keys, state “You have the two required 
keys”. 

 
Refers to Attachment 1 and states that two keys will be retrieved from 
the Unit 2 Control Room. 

 
Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
 

Step 2: 
 
[2] PLACE 2-HS-068-0118B, ATWS MODE SWITCH, in TEST position 
on 2-LPNL-925-0613, ATWS CHANNEL B 250 VDC LOGIC CABINET. 
 
Expected action(s): 
 

EXAMINER CUE:  When the candidate simulates placing  
2-HS-068-0118B in TEST, state “The ATWS Mode Switch is in the 
TEST position”. 

 
Proceeds to 4KV Shutdown Board Room ‘3A’, and simulates placing  
2-HS-068-0118B, ATWS MODE SWITCH, in TEST. 

 
Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3: 
 
[3] PLACE 2-HS-068-0118A, ATWS MODE SWITCH, in TEST position 
on 2-LPNL-925-0716, ATWS CHANNEL A 250 VDC LOGIC CABINET. 
 
Expected action(s): 
 

EXAMINER CUE:  When the candidate simulates placing  
2-HS-068-0118A in TEST, state “The ATWS Mode Switch is in the 
TEST position”. 

 
Simulates placing 2-HS-068-0118B, ATWS MODE SWITCH, in TEST. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 4: 
 
[4] NOTIFY Unit Operator that ARI logic trips are defeated and ARI is  

reset. 
 
Expected action(s): 
 

EXAMINER CUE:  Acknowledge any report given to the Control 
Room/Unit Operator. 

 
Informs the Unit 2 Control Room/Unit Operator that ARI logic trips are 
defeated and that ARI is reset. 

  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE: Acknowledge the candidate’s report that the task is complete. 

 
STOP TIME:                         
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Provide to Applicant 
 

************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will acknowledge 
"That's correct" (or “That's incorrect", if applicable). When you have completed your assigned 
task, you will say, "My task is complete" and I will acknowledge that your task is complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  

• A Reactor SCRAM has occurred 

• The Nuclear Unit Senior Operator (NUSO) has entered 2-EOI-1A, ATWS RPV Control 
 
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to defeat Alternate Rod Insertion (ARI) Logic 
trips in accordance with 2-EOI-APPENDIX-2, Defeating ARI Logic Trips. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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SITE: BFN JPM TITLE: 
Perform 2-EOI-APPENDIX-16L, Bypassing HPCI High 
Temperature Isolation 

JPM NUMBER: 755-U2 REVISION: 0 

 

TASK APPLICABILITY: ☐ SRO-U ☒ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-000-EM-90 / Bypass HPCI High Temperature 
Isolations in Accordance with EOI Appendix 16L 

K/A RATINGS: RO:   4.7    SRO:  4.0 

K/A No. &STATEMENT: 

206000 HPCI High-Pressure Coolant Injection 
System A2.10; Ability to (a) predict the impacts of 
the following on the High-Pressure Coolant Injection 
System and (b) based on those predictions, use 
procedures to correct, control, or mitigate the 
consequences of those abnormal operations: 
System isolation. 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: 2 

 

EVALUATION LOCATION:   ☒ In-Plant  ☐ Simulator  ☐ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 15 minutes 

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:                                                                               JPM Number:    755-U2         

 
RO            SRO                          DATE:                          
 
TASK STANDARD: The Examinee is expected to perform operations necessary to bypass  

High-Pressure Coolant Injection isolation signals. 
 
 Operator Fundamental evaluated:  

OF-2 Controlling Plant Evolutions Precisely. 
OF-5 Having a solid understanding of plant design, engineering principles, 
and sciences. 
 

PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED: 2-EOI-APPENDIX-16L 
 
VALIDATIONTIME:       15 minutes       
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________ DATE: __________ 

  EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 11/16/21 All Initial Issue 

    

    

    

    

 

Procedure Revisions 

Procedure Revision 

2-EOI-APPENDIX-16L  2 

   

 

 
 

PLANT STAGING INSTRUCTIONS 
 

LOCATION Candidates staged in TSC or designated location 

CAUTIONS Inform SM, check protected equipment 

LOGISTICS Staff escort candidate between staging and exam location 
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************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will 
acknowledge "That's correct" (or “That's incorrect", if applicable). When you have completed 
your assigned task, you will say, "My task is complete" and I will acknowledge that your task is 
complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  

• A Reactor SCRAM has occurred 

• High Pressure Coolant Injection (HPCI) is the only available high-pressure makeup 
source and is required to maintain Reactor Water Level 

• A steam leak has developed in the HPCI Room 
  
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to bypass the HPCI High Temperature Isolation 
signal in accordance with 1-EOI-APPENDIX-16L, Bypassing HPCI High Temperature Isolation. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
2-EOI-APPENDIX-16L, Bypassing HPCI High Temperature Isolation 
 
[1] PROCEED to the Unit 2 Auxiliary Instrument Room. 

 
Expected action(s): 
 

Goes to the Unit 2 Auxiliary Instrument Room. 

 
  SAT  
 
 UNSAT  
 
 N/A 

Step 2: 
 
[2] REFER to Attachment 1 and OBTAIN necessary tools and equipment. 
 
Expected action(s): 
 

EXAMINER CUE:  When the candidate states that the fuse pullers and 
insulating sleeves are located in the EOI Equipment Storage Box in 
the Auxiliary Instrument Room, state “You have all required 
tools/equipment”. 

 
Simulates obtaining fuse pullers and insulating sleeves from the EOI 
Equipment Storage Box. 

 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3: 
 
[3] REFER to Attachment 2 and INSTALL an insulating sleeve over each 
moving contact finger for the following relay on Panel 2-9-32, front:  

• Relay 23A-K34, contact 7 

• Relay 23A-K34, contact 8 
 
Expected action(s): 
 

EXAMINER CUES: 

• When the candidate locates Panel 2-9-32 and simulates opening 
the cover for Relay 23A-K34, state “The relay cover is open”. 

• When the candidate simulates placing the insulating sleeves on 
Contacts 7 and 8, state “The insulating sleeve has been placed 
on Contact 7(8)”. 

 
Locates Panel 2-9-32, simulates opening the cover for Relay 23A-K34, 
and simulates placing an insulating sleeve over Contacts 7 and 8. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 4: 
 
[4] REFER to Attachment 2 and INSTALL an insulating sleeve over each 
moving contact finger for the following relay on Panel 2-9-39, front:  

• Relay 23A-K6, contact 7 

• Relay 23A-K6, contact 8 
 
Expected action(s): 
 

EXAMINER CUES: 

• When the candidate locates Panel 2-9-39 and simulates opening 
the cover for Relay 23A-K6, state “The relay cover is open”. 

• When the candidate simulates placing the insulating sleeves on 
Contacts 7 and 8, state “The insulating sleeve has been placed 
on Contact 7(8)”. 

 
Locates Panel 2-9-39, simulates opening the cover for Relay 23A-K6, and 
simulates placing an insulating sleeve over Contacts 7 and 8. 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 5: 
 
[5] NOTIFY Unit Operator that the HPCI high temperature isolation is 
bypassed. 
 
Expected action(s): 
 

EXAMINER CUE:  Acknowledge any report given to the Control 
Room/Unit Operator. 

 
Informs the Unit 2 Control Room/Unit Operator that the HPCI High 
Temperature Isolation has been bypassed. 

  SAT  
 
 UNSAT  
 

 N/A 

EXAMINER CUE: Acknowledge the candidate’s report that the task is complete. 

 
STOP TIME:                         
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Provide to Applicant 
 

************************************************************************************************************ 
IN-PLANT: I will explain the initial conditions and state the task to be performed. ALL STEPS 
WILL BE SIMULATED. Do NOT operate any plant equipment. Touch STAAR may be carried 
out to the point of touching a label. If it becomes necessary to physically touch a control switch, 
use a non-conductive pointing device. I will provide initiating cues and indicate any steps to be 
discussed. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. When your task is given, you will repeat the task and I will 
acknowledge "That's correct" (or “That's incorrect", if applicable). When you have completed 
your assigned task, you will say, "My task is complete" and I will acknowledge that your task is 
complete. 
************************************************************************************************************ 
 
 
 
INITIAL CONDITIONS:  
 
You are an Operator on Unit 2.  

• A Reactor SCRAM has occurred 

• High Pressure Coolant Injection (HPCI) is the only available high-pressure makeup 
source and is required to maintain Reactor Water Level 

• A steam leak has developed in the HPCI Room 
  
 
INITIATING CUES:  
 
The Nuclear Unit Senior Operator directs you to bypass the HPCI High Temperature Isolation 
signal in accordance with 1-EOI-APPENDIX-16L, Bypassing HPCI High Temperature Isolation. 
 
 
 

CAUTION:  
 

DO NOT OPERATE ANY PLANT EQUIPMENT! 
 

PANELS WILL NOT BE OPENED! 
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SITE: BFN JPM TITLE: Drywell Leakage Calculation 

JPM NUMBER: 556 REVISION: 1 

 

TASK APPLICABILITY: ☐SRO ☐STA ☒UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): 
U-000-SU-06 / Perform Instrument Checks and 
Observations SI 

K/A RATINGS: RO 4.4     

K/A STATEMENT: 

2.1.7 Ability to evaluate plant performance and make 
operational judgments based on operating 
characteristics, reactor behavior, and instrument 
interpretation. 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: CONDUCT OF OPERATIONS - ADMIN 

 

EVALUATION LOCATION: ☐In-Plant ☐ Simulator ☐ Control Room ☐ Lab 

 ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform   

 
TIME FOR COMPLETION:   20 min         TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
 

N N 
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OPERATOR:  ________________________________  JPM Number:  __556__ 

 
RO          SRO                  DATE: _______   
 
TASK STANDARD: The Examinee is expected to calculate Drywell Floor and Equipment 

Sump leak rates to support a surveillance and determine if leak rates 
are met Technical Specification Acceptance Criteria (AC).   

 
 Operator Fundamental evaluated:  

OF-3 Operating the Plant with a Conservative Bias 
 

PRA: NA 
 
REFERENCES/PROCEDURES NEEDED: 2-SR-2, Instrument Checks and 

Observations, 
 Unit 2 Technical Specification 3.4.4 
 
VERIFICATION TIME:     20 min.   
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 02/01/2022 ALL Updated JPM 

    

 

 

Procedure Revisions 

Procedure Revision 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP), online for 100 days. 
   
It is Saturday at 0800, and the Drywell Floor and Equipment Drain sumps have just 
completed pumping down.  
 
The 0800 readings for 2-SR-2, Instrument Checks and Observations, are as follows: 
 

• Drywell Floor Drain  22643 gals 

• Drywell Equipment Drain 28005 gals 
 
 
INITIATING CUE:  
 
You are a Unit Operator, the Nuclear Unit Senior Operator (NUSO) has directed you to 
complete: 
 

• 2-SR-2, Instrument Checks and Observations, for the Drywell Floor and Equipment 
Drain Sumps 

 

• Determine if ALL Acceptance Criteria (AC) is met 
 

Answer:  
 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________  
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START TIME:    

STEP / STANDARD SAT / UNSAT 

Step 1:  

 

(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 4 of 90), Table 1.2 – DRYWELL UNIDENTIFIED LEAKAGE, 
Column G.1) 
 
Completes 2-SR-2 for Drywell Unidentified Leakage for 0800 Saturday 
morning, and calculates current Drywell Unidentified Leakrate (Drywell 
Floor Drain).  
 
Expected Action(s): 
 

Examinee calculates current Drywell Unidentified Leakrate in 
Column G.1 using the given Drywell Floor Drain readings of  
22643 gals:  7344 gals / 1440 minutes = 5.10 gpm 
(± .05 gpm is acceptable margin) 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

Step 2:   

 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 4 of 90), Table 1.2, Column I.1) 
 
Calculates Change in Leakrate.  
 
Expected Action(s): 
 

Examinee calculates a Change in Leakrate in Column I.1: 
5.10 – 3.50 gpm (Column G.1– Column H.1) = 1.60 gpm  
(± .05 gpm is acceptable margin) 
 
Determines the current Change in Leakrate of 1.60 gpm is  
≤ 2 gpm as required by 2-SR-2.  

 

 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3:   
 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 6 of 90), Table 1.3 - DRYWELL IDENTIFIED LEAKAGE AND 
TOTAL LEAKAGE, Column G.2) 
 
Completes 2-SR-2 for Drywell Identified Leakage and Total Leakage for 
0800 Saturday morning, and calculates Drywell Identified Leakrate 
(Drywell Equipment Drain).  
 
Expected Action(s): 
 

Examinee calculates a current Drywell Identified Leakrate in 
Column G.2 using the given Drywell Equipment Drain readings of 
28005 gals:  
2225 gals / 1440 minutes = 1.55 gpm 
(± .05 gpm is acceptable margin) 

 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

Step 4:   
 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 6 of 90), Table 1.3, Column I.2). 
 
Calculates Total Leakrate.  
 
Expected Action(s): 
 
 Examinee calculates a Total Leakrate of 6.65 gpm in  
 Column I.2:  
 1.55 + 5.10 gpm (Column G.2– Column H.2) = 6.65 gpm 
 (± .05 gpm is acceptable margin)  
 
 Determines the current Total Leakrate of 6.65 gpm is ≤ 30.0 gpm 
 as required by 2-SR-2 to meet the Acceptance Criteria (AC).     

 

 

          

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A  
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STEP / STANDARD SAT / UNSAT 

Step 5:   
 
Compares the calculated current Drywell Unidentified Leakrate  
(5.10 gpm) from Column G.1 in JPM Step 1 above and Change in 
Leakrate ((+) 1.60 gpm) from Column I.1 in JPM Step 2 above to 
determine if the Acceptance Criteria (AC) LIMITS of ≤ 5.0 gpm and 
≤ 2.0 gpm respectively have been met. 
 

 
 

 
Technical Specification 3.4.4, RCS Operational LEAKAGE 
 
LCO 3.4.4 RCS operational LEAKAGE shall be limited to: 

a. No pressure boundary LEAKAGE; 
b. ≤ 5 gpm unidentified LEAKAGE; and 
c. ≤ 30 gpm total LEAKAGE averaged over the previous 24 hour 

period; and 
d. ≤ 2 gpm increase in unidentified LEAKAGE within the previous  

24 hour period in MODE 1. 
 
APPLICABILITY: MODES 1, 2, and 3. 
  
Expected Action(s): 
 
 Determines the current Drywell Unidentified Leakrate (5.10 gpm) 
 change does NOT meet the Acceptance Criteria (AC) LIMITS 
 of ≤ 5 gpm. 2-SR-2, Att. 2 (page 4 of 90), Table 1.2 requires 
 both limits to be acceptable for the AC to be met.  
 
 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

EXAMINER NOTE: The Candidate may elect to reference Tech Spec 3.4.4, but it is 
not required since the AC LIMITS are listed on 2-SR-2. 
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STEP / STANDARD SAT / UNSAT 

EXAMINER CUE: Once the Operator completes JPM Step 5 above, inform the 
candidate “Another Operator will finish this procedure.  This completes your task”. 

END OF TASK 

 
STOP TIME:    



 
Job Performance Measure (JPM) 

 

 

Provide to Applicant 
 
 
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP), online for 100 days. 
   
It is Saturday at 0800, and the Drywell Floor and Equipment Drain sumps have just 
completed pumping down.  
 
The 0800 readings for 2-SR-2, Instrument Checks and Observations, are as follows: 
 

• Drywell Floor Drain  22643 gals 

• Drywell Equipment Drain 28005 gals 
 
 
INITIATING CUE:  
 
You are a Unit Operator, the Nuclear Unit Senior Operator (NUSO) has directed you to 
complete: 
 

• 2-SR-2, Instrument Checks and Observations, for the Drywell Floor and Equipment 
Drain Sumps 

 

• Determine if ALL Acceptance Criteria (AC) is met 
 

Answer:  
 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________  
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SITE: BFN JPM TITLE: 
Determine Adequate Performance Of License 
Reactivation 

JPM NUMBER: 661 REVISION: 3 

 

TASK APPLICABILITY: ☐SRO ☐STA ☒UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): N/A 

K/A RATINGS: RO 3.3     

K/A STATEMENT: 

2.1.4 Knowledge of individual licensed operator 
responsibilities related to shift  staffing, such as 
medical requirements, “no-solo” operation, 
maintenance  of active license status, 10CFR55, etc. 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: CONDUCT OF OPERATIONS-ADMIN 

 

EVALUATION LOCATION: ☐In-Plant ☐ Simulator ☐ Control Room ☐ Lab 

 ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform   

 
TIME FOR COMPLETION:       10 min      TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
 
  

N N 
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OPERATOR:  ________________________________  JPM Number:  __661__ 
 
RO          SRO           DATE: _______   
 
TASK STANDARD: The Examinee is expected to determine which of the reactivating 

personnel have correctly completed the license reactivation process. 
 
 Operator Fundamental evaluated:  

OF-4 Working Effectively as a Team 
 

PRA: NA 
 
REFERENCES/PROCEDURES NEEDED: OPDP-10 
 
VERIFICATION TIME:      10 min    
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

2 08/16/17 ALL Converted JPM to new format 

3 02/10/2022 ALL Updated JPM 

 

 

Procedure Revisions 

Procedure Revision 

OPDP-10 11 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:  
 
3 off-shift licensed personnel are returning to shift from rotating assignments and are 
reactivating their licenses. The following table gives information about hours worked under 
direction of an activated licensee, tours performed, etc. 
 

 
 
INITIATING CUES:   
 
The Shift Manager has tasked you to determine which of these personnel, if any, have 
completed the requirements for license reactivation.   
 
If any personnel do not meet the requirements for license reactivation state the reason(s) 
why.  
  

License 
Pre-activation 

Meeting 
Shift 

1 Shift 2 
Shift 

3 Shift 4 
Shift 

5 
Shift 

6 Plant Tour 

RO1 

Ops Training 
Manager 

And 
Shift Manager 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

12 hrs 
tagging 
SST RO 

12 hrs 
U-2 
RO 

12 hrs 
U-2 
RO 

completed plant 
tour with STA 

(SRO) 

RO2 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

Called for Random Drug 
test during shift – missed 

end of shift turnover 

12 hrs 
U-1 
RO 

12 hrs 
U-3 RO 

12hrs 
U-3 
RO 

N/A 
completed plant 
tour with SST 

(RO) 

RO3 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

N/A 
completed plant 
tour with U1 RB 

AUO 
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KEY 

******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
INITIAL CONDITIONS:  
 
3 off-shift licensed personnel are returning to shift from rotating assignments and are 
reactivating their licenses. The following table gives information about hours worked under 
direction of an activated licensee, tours performed, etc. 
 

 
INITIATING CUES:   
 
The Shift Manager has tasked you to determine which of these personnel, if any, have 
completed the requirements for license reactivation.  If any personnel do not meet the 
requirements for license reactivation state the reason(s) why.  
 
Answer:  
 
RO-1 did not interview with the Operations Superintendent, contrary to OPDP-10. The 
Shift Manager is NOT an authorized alternative for the Operations Superintendent. 
 
RO-3 performed the plant tour with a non-licensed Operator, contrary to OPDP-10 

License 

Pre-
activation 
Meeting 

Shift 
1 Shift 2 

Shift 
3 Shift 4 

Shift 
5 

Shift 
6 Plant Tour 

Performance  
Step 

RO1 

Ops Training 
Manager 

And 
Shift Manager 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

12 hrs 
tagging 
SST RO 

12 hrs 
U-2 
RO 

12 hrs 
U-2 
RO 

completed 
plant tour with 
STA (SRO) 

Does Not 
Meet 

 

RO2 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

Called for 
Random Drug 

test during shift – 
missed end of 
shift turnover 

12 hrs 
U-1 
RO 

12 hrs 
U-3 RO 

12hrs 
U-3 
RO 

N/A 
completed 

plant tour with 
SST (RO) 

Meets 
requirements 

 

RO3 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

N/A 
completed 

plant tour with 
U1 RB AUO  

Does Not 
Meet 
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START TIME:    
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
Uses OPDP-10, License Status Maintenance, Reactivation and 
Proficiency for Non-Licensed Positions, to analyze the information 
provided to determine which personnel meet the requirements for license 
reactivation. 
 
Expected Action(s): 
 
 Examinee determines that RO-2 meets the requirements for 

license reactivation in accordance with OPDP-10. 

 
Critical Step 
 
      SAT  
 
      UNSAT  
 
      N/A  

Step 2:   
 
States the reason why RO-1 does not meet the requirements for license 
reactivation. 
 
Expected Action(s): 
 
 RO-1 did not interview with the Operations Superintendent, 

contrary to OPDP-10. The Shift Manager is NOT an authorized 
alternative for the Operations Superintendent. 

 
Critical Step 
 
      SAT  
 
      UNSAT  
 
      N/A  

Step 3:   
 
States the reason why RO-3 does not meet the requirements for license 
reactivation. 
 
Expected Action(s): 
 
 RO-3 performed the plant tour with a non-licensed Operator, 

contrary to OPDP-10. 

 
Critical Step 
 
      SAT  
 
      UNSAT  
 
      N/A  

EXAMINER CUE: Once the Operator completes JPM Step 3 above, inform the 
candidate “Another Operator will finish this procedure.  This completes your task”. 

END OF TASK 

 
STOP TIME:    
 
 
 
 



 

  
 
 

Provide to Applicant 
 
 
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:  
 
3 off-shift licensed personnel are returning to shift from rotating assignments and are 
reactivating their licenses. The following table gives information about hours worked under 
direction of an activated licensee, tours performed, etc. 
 

 
 
INITIATING CUES:   
 
The Shift Manager has tasked you to determine which of these personnel, if any, have 
completed the requirements for license reactivation.   
 
If any personnel do not meet the requirements for license reactivation state the reason(s) 

why. 

License 
Pre-activation 

Meeting 
Shift 

1 Shift 2 
Shift 

3 Shift 4 
Shift 

5 
Shift 

6 Plant Tour 

RO1 

Ops Training 
Manager 

And 
Shift Manager 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

12 hrs 
tagging 
SST RO 

12 hrs 
U-2 
RO 

12 hrs 
U-2 
RO 

completed plant 
tour with STA 

(SRO) 

RO2 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

Called for Random Drug 
test during shift – missed 

end of shift turnover 

12 hrs 
U-1 
RO 

12 hrs 
U-3 RO 

12hrs 
U-3 
RO 

N/A 
completed plant 
tour with SST 

(RO) 

RO3 

Ops Training 
Manager 

And 
Ops 

Superintendent 

12 hrs 
U-2 
RO 

12 hrs 
U-2 RO 

 

12 hrs 
U-3 
RO 

12 hrs 
U-3 RO 

12 hrs 
U-1 
RO 

N/A 
completed plant 
tour with U1 RB 

AUO 
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SITE: BFN JPM TITLE: Perform Jet Pump Mismatch and Operability SR  

JPM NUMBER: 680 REVISION: 2 

 

TASK APPLICABILITY: ☐ SRO-U ☐ SRO-I ☒ UO 

TASK NUMBER / TASK TITLE(S): 
U-068-SU-05: Perform Jet Pump Mismatch and 
Operability 

K/A RATINGS: RO 3.7     

K/A STATEMENT: 2.2.12 Knowledge of surveillance procedures 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: EQUIPMENT CONTROL - ADMIN 

 

EVALUATION 
LOCATION: 

 ☐ In-Plant  ☐ Simulator  ☒ Classroom 

METHOD OF TESTING:   ☐ Simulated Performance   ☒ Actual Performance   

ALTERNATE PATH (Y/N) ☐ YES  ☒ NO 

TIME CRITICAL (Y/N)        ☐ YES  ☒ NO 

TIME FOR COMPLETION: 20 minutes 

 

Developed by: 
     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     
Validated by:      

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  
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OPERATOR:  ________________________________        JPM Number:   680_   

RO _______           DATE: __________ 
 
 
TASK STANDARD: Using plant parameters, the Examinee is expected to perform a Jet 

Pump Mismatch and Operability surveillance to determine if 
Acceptance Criteria (AC) is met. 

 
 Operator Fundamental evaluated:  

OF-1 Monitoring plant indications and conditions closely. 
OF-2 Controlling plant evolutions precisely. 

 
REFERENCES/PROCEDURES NEEDED:  2-SR-3.4.2.1, Jet Pump Mismatch and  
       Operability 
 
VALIDATION TIME: 20 minutes  
 
PERFORMANCE TIME:    
 
COMMENTS:     

    

    

    

    

    

  

  

  

  

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____ 
 
IF  UNSAT results are obtained  

THEN Retain entire JPM for records. (Otherwise just retain this page.) 

 
 
SIGNATURE: ___________________________  DATE: __________ 
          EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

2 11/15/21 All JPM Update 

    

 

Procedure Revisions 

Procedure Revision 

2-SR-3.4.2.1 51 
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**************************************************************************************************** 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When 
you have completed your assigned task, inform the Examiner that your task is complete 
and you will be escorted to another room to discuss the JPM.  When you complete the 
task successfully, the objective for this Job Performance Measure (JPM) will be 
satisfied.   

**************************************************************************************************** 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP) and you are the Unit 2 
Operator. 
 
INITIATING CUE:   
 
Perform 2-SR-3.4.2.1; Jet Pump Mismatch and Operability starting at step 7.2.1, Core 
Power and Flow Readings using the provided readings below: 
 
CALC002 =    3952   CMWT 
2-XR-68-50 Green Pen   =  18.0 psid  
2-XR-68-50 Red Pen   =  97.1 Mlb/hr 
 
Recirc Motor Speeds 
2A - 2-SI-68-59 = 1456 rpm      
2B - 2-SI-68-71 = 1456 rpm       
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START TIME   
 

STEP / STANDARD SAT / UNSAT 

Step 1:  7.2.1 Core Power and Flow Readings    
    
[1] RECORD the Core Thermal Power from Core Power and Flow Log. 
(N/A if ICS is NOT available) Point CALC002 _________CMWT  
 
Expected Action(s): 
 
 The candidate is expected to record 3952 CMWT as given. 

 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A  

Step 2: 
  
[2] RECORD the Core Plate Differential Pressure from ICS point 68-52 or  
2-XR-68-50 (Green Pen). (N/A if not available) 
 
Core Press Drop 68-52 __________PSID  
 
Expected Action(s): 
 

The candidate is expected to record 18.0   PSID as given. 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 3: 
       
[3] RECORD the Total Core Flow.  
 
Total Core Flow (Red Pen) 2-XR-68-50 ________ Mlb/hr 
 
Expected Action(s): 
 
 The candidate is expected to record 97.1   Mlb/hr as given. 

 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 4:  7.2.2 Recirculation Pump Loops 
       
[1] RECORD the Recirc Pump 2A and 2B Motor Speeds for operating 
Recirc Pumps and MARK instrumentation used.   
 

Pump Motor 2A      √  Pump Motor 2B       √ 

2-SI-68-59     2-SI-68-71  
2-SIT-068-0059    2-SIT-068-0071  
2-SI-96-61     2-SI-96-73  
 
       ________ RPM                   ________ RPM 
 
Expected Action(s):   
 

The candidate is expected to record the following as given. 
 

Pump Motor 2A      √  Pump Motor 2B       √ 

2-SI-68-59     2-SI-68-71  
2-SIT-068-0059    2-SIT-068-0071  
2-SI-96-61     2-SI-96-73  
 
       _1456__ RPM                   __1456__ RPM 
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 5: 
      
[2] RECORD the Recirc Pump Discharge flows.  
 
 Loop 2A              Loop 2B 
 
 2-FI-68-5             2-FI-68-81 
 
      ________ gpm X 1000       ________ gpm X 1000 
 
 
Expected Action(s):   
 

The candidate is expected to record the Recirc Pump Discharge flows 
as follows: 

  
 Loop 2A              Loop 2B 
 
 2-FI-68-5             2-FI-68-81 
 
      __45 to 47  _ gpm X 1000       __44 to 46  _ gpm X 1000 
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

√ 
 

  

√ 
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STEP / STANDARD SAT / UNSAT 

Step 6: 
 
[3] RECORD the Recirc Loop 2A and 2B Jet Pump flows. 
  
 Loop 2A    Loop 2B 
 
 2-FI-68-46   2-FI-68-48 
 
        ________ Mlb/hr                  ________ Mlb/hr 
 
Expected Action(s):   
  
The candidate is expected to record the Recirc Loop 2A and 2B Jet Pump 
flows as follows: 
 
 Loop 2A    Loop 2B 
 
 2-FI-68-46   2-FI-68-48 
 
        __48 to 50   _Mlb/hr              _ 48 to 50    _Mlb/hr 
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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Step 7:  7.2.3 Jet Pump Loops 

 
[1] RECORD the following Differential Pressure readings below: 

 

 
 
 
Expected Action(s): 
 

The candidate is expected to record the following Differential Pressure 
readings: 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

 

 

EXAMINER NOTE: PSID band given due to increments. 2-PDI-68-43, JET PUMP 15 is the 
abnormal reading. 
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STEP / STANDARD SAT / UNSAT 

Step 8:  7.3 Tech Spec 3.4.1.1 - Recirculation Loop Mismatch 
 Verification with Both Recirculation Loops in Operation Checks 

 
[1] CALCULATE percent of Rated Core Flow (%WT) using data obtained 
in Section 7.2.1.[3] as follows. 
 
 (Step 7.2.1[3] ÷102.5) X 100 =  % Core Flow 
 

 (__________ ÷ 102.5) X 100 =   ________ 
 
 
Expected Action(s): 
  
The candidate is expected to calculate %WT using data obtained in 
Section 7.2.1.[3]: 
  
 (Step 7.2.1[3] ÷102.5) X 100 =  % Core Flow 
 

 (  97.1  Mlb/hr  ÷ 102.5) X 100 =  _94.7-94.8 %__ 
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 9: 
        
[2] CALCULATE the absolute value for Recirculation Loop Jet Pump Flow 
Mismatch using data obtained in Section 7.2.2[3] as follows. 
 
 2-FI-68-46     -  2-FI-68-48  =  Mismatch 
 
 _______ Mlb/hr  - _______ Mlb/hr =   _______ Mlb/hr 
 
Expected Action(s): 
  
The candidate is expected to calculate the absolute value for Recirculation 
Loop Jet Pump Flow Mismatch using data obtained in Section 7.2.2[3]: 
  
 2-FI-68-46     -  2-FI-68-48  =  Mismatch 
 
 _49      _Mlb/hr  - _49      _ Mlb/hr =   _    0 - 3     _ Mlb/hr 
 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER NOTE: Procedure Steps [3] and [4] below are Acceptance Criteria (AC) 
steps.   
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STEP / STANDARD SAT / UNSAT 

Step 10: 
 
[3] IF %WT is < 70% as recorded in Step 7.3[1], THEN 
 
CHECK Recirculation Loop Jet Pump Flow Mismatch recorded 
in Step 7.3[2] is < 10.25 Mlb/hr. (Otherwise N/A) 
 
 
Expected Action(s): 
 
 The candidate is expected to mark step as N/A. 
 

  SAT  
 
 UNSAT  
 
 N/A 

Step 11: 
 
[4] IF %WT is > 70% as recorded in Step 7.3[1], THEN 
 
CHECK Recirculation Loop Jet Pump Flow Mismatch recorded 

in Step 7.3[2] is  5.12 Mlb/hr. (Otherwise N/A) 
 
 
Expected Action(s): 
 
 The candidate is expected to check Recirculation Loop Jet Pump 

 Flow Mismatch recorded in Step 7.3[2] is  5.12 Mlb/hr  
 (which is 0 - 3 Mlb/hr) and initials the Acceptance Criteria (AC) step. 

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 12:  7.4.1 Loop 2A Recirculation Pump and Jet Pump Flow to 
 Recirculation Pump Speed 
 
[1] Using the 2A Pump Speed recorded in Step 7.2.2[1] and the 2A Pump 
Flow recorded in Step 7.2.2[2]: 
 
CHECK the plot falls between the two bold lines on Attachment 1 and 
RECORD below. 
 
Plot falls between the bold lines.            Yes  No   
 
Expected Action(s): 
 The candidate is expected to check the plot falls between the two bold 
 lines on Attachment 1 as shown below. 
 
 Plot falls between the bold lines            Yes  No   
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 
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STEP / STANDARD SAT / UNSAT 

Step 13: 
 
[2] Using the 2A Pump Speed recorded in Step 7.2.2[1] and the 2A Jet 
Pump Flow in Step 7.2.2[3]:  
 
CHECK the plot falls between the two bold lines on Attachment 2 and 
RECORD below. 
 
Plot falls between the bold lines.            Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to check the plot falls between the two bold 
 lines on Attachment 2 as shown below. 
 
 Plot falls between the bold lines.            Yes  No   

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 
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STEP / STANDARD SAT / UNSAT 

Step 14: 
 
[3] Using Steps 7.4.1[1] and 7.4.1[2] from above:  
 
DETERMINE if the Jet Pump Loop 2A criteria is satisfied by marking below 
if both steps are marked as Yes. 
 
Jet Pump Loop 2A criteria is satisfied.  Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to determine if the Jet Pump Loop 2A 
 criteria is satisfied by marking below if both steps are marked as Yes. 
 
 Jet Pump Loop 2A criteria is satisfied.  Yes  No   

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 15:  7.4.2 Loop 2B Recirculation Pump and Jet Pump Flow to 
 Recirculation Pump Speed 
 
[1] Using the 2B Pump Speed recorded in Step 7.2.2[1] and 2B Pump Flow 
recorded in Step 7.2.2[2]: 
 
CHECK the plot falls between the two bold lines on Attachment 3 and 
RECORD below. 
 
Plot falls between the bold lines.            Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to check the plot falls between the two bold 
 lines on Attachment 3 as shown below. 
 
 Plot falls between the bold lines.            Yes  No   

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 16: 
 
[2] Using the 2B Pump Speed recorded in Step 7.2.2[1] and 2B Jet Pump 
Flow recorded in Step 7.2.2[3]: 
 
CHECK the plot falls between the two bold lines on Attachment 4 and 
RECORD below. 
 
Plot falls between the bold lines.            Yes  No   
 
 
Expected Action(s): 
 
 The candidate is expected to check the plot falls between the two bold 
 lines on Attachment 4 as shown below. 
 
 Plot falls between the bold lines.            Yes  No   

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 17: 
 
[3] Using Steps 7.4.2[1] and 7.4.2[2] from above: 

 

DETERMINE if the Jet Pump Loop 2B criteria is satisfied by marking below 
if both steps are marked as Yes. 
 
Jet Pump Loop 2B criteria is satisfied.  Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to determine if the Jet Pump Loop 2B 
 criteria is satisfied by marking below if both steps are marked as Yes. 
 
 Jet Pump Loop 2B criteria is satisfied.  Yes  No   
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 18:  7.4.3 Recirculation Jet Pump Diffuser to Lower Plenum 

 Differential Pressure Verification: 
 
[1] Using the individual 2A Jet Pump DP’s recorded in Step 7.2.3[1] 
 
CHECK each individual Jet Pump DP recorded fall between the two bold 
lines on Attachment 5 for the recorded Total Flow in Step 7.2.1[3] and 
RECORD results below. 
 
2A Individual DP’s are between the bold lines. Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to check each individual Jet Pump DP 
 recorded fall between the two bold lines on Attachment 5 for the 
 recorded Total Flow in Step 7.2.1[3] and RECORD results below. 
 
 2A Individual DP’s are between the bold lines. Yes  No   
 
 
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER NOTE: See next page for Attachment 5, 2-PDI-68-43, JET PUMP 15 is 17.5 to 
  18.5 psid.   
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STEP / STANDARD SAT / UNSAT 
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STEP / STANDARD SAT / UNSAT 

Step 19:    

        
[2] Using the individual 2B Jet Pump DP’s recorded in Step 7.2.3[1] 
 
CHECK each individual Jet Pump DP recorded fall between the two bold 
lines on Attachment 6 for the recorded Total Flow in Step 7.2.1[3] and 
RECORD results below. 
 
2B Individual DP’s are between the bold lines. Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to check each individual Jet Pump DP 
 recorded fall between the two bold lines on Attachment 6 for the 
 recorded Total Flow in Step 7.2.1[3] and RECORD results below. 
 
 2B Individual DP’s are between the bold lines. Yes  No   
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A  

EXAMINER NOTE: See next page for Attachment 6.  
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STEP / STANDARD SAT / UNSAT 

Step 20: 
  
[3] Using Steps 7.4.3[1] and 7.4.3[2] 
 
DETERMINE whether the Recirculation Jet Pump Diffuser to Lower 
Plenum Differential Pressure Verification criteria is satisfied by marking 
below if both steps are marked as Yes. 
 
Jet Pump Diffuser to Lower Plenum Differential Pressure Verification 
criteria is satisfied   Yes  No   
 
Expected Action(s): 
 
 The candidate is expected to determine whether the Recirculation Jet 
 Pump Diffuser to Lower Plenum Differential Pressure Verification 
 criteria is satisfied by marking below if both steps are marked as Yes. 
 
 Jet Pump Diffuser to Lower Plenum Differential Pressure Verification 
 criteria is NOT satisfied.   Yes  No   

 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

Step 21:  7.4.4 Engineering Judgment/Review Criteria 
       
[1] IF any of the following conditions apply: 
 

• Following Refueling Outage. (See Caution above) 
OR 

• The Reactor is in Single Loop Operation (See Caution above) 
OR  

• If point(s) plotted in Sections 7.4.1 or 7.4.2, AND 7.4.3 fall on or 
outside the bolded lines, to determine if the graph(s) need updating, 
THEN 
 

PERFORM Attachment 7, Engineering Judgment/Review: 
(Otherwise N/A this step and Mark all of Attachment 7 as N/A) 
 
Expected Action(s): 
 
 The candidate is expected to evaluate step and determines that this 
 step is N/A.  However, the candidate may ask for an Engineering 
 Judgement (see below EXAMINER CUE). 
 

  
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE: JPM Step 21 above – If the candidate ask about Attachment 7, 
Engineering Judgment/Review, state “The evaluation of Attachment 7, Engineering 
Judgment/Review is in progress, continue with task”.  
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STEP / STANDARD SAT / UNSAT 

Step 22:  7.4.5 Operability Determination 
       
[1] MARK the appropriate criteria results for the following.  
(N/A any criteria not performed) 
 

Steps Criteria Results Yes No N/A 

7.4.1[3] and 
7.4.2[3] 

Both Jet Pump Loops 
steps are marked as YES 

   

7.4.3[3] Jet Pump DP to criteria is 
marked as YES. 

   

Attachment 7 Engineering Evaluation 
is marked as YES. 

   

 
Expected Action(s): 
 
 The candidate is expected to mark the appropriate criteria results for 
 the following. (N/A any criteria not performed) 
 

Steps Criteria Results Yes No N/A 

7.4.1[3] and 
7.4.2[3] 

Both Jet Pump Loops 
steps are marked as YES 

   

7.4.3[3] Jet Pump DP to criteria is 
marked as YES. 

   

Attachment 7 Engineering Evaluation 
is marked as YES. 

   
 

Critical Step 
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER NOTE: JPM Step 22 above – Marking Attachment 7 in the table is NOT 
Critical.  

Step 23:  7.4.5 Operability Determination 
      
[2] Using the Criteria Results in Step 7.4.5[1] 
 
ENSURE at least one Criteria Results is satisfied and marked as YES. 
 
Expected Action(s): 
 
 The candidate is expected to determine at least one Criteria Results is  
 satisfied from 7.4.5[1] and the Acceptance Criteria (AC) step is 
 initialed. 

 

  
 
  SAT  
 
 UNSAT  
 
 N/A 

EXAMINER CUE: Once JPM Step 23 is complete, inform the candidate “Another 
Operator will continue the procedure, this completes your task”. 

END OF TASK 

 
STOP TIME: _________
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Provide to Applicant 
 
**************************************************************************************************** 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When 
you have completed your assigned task, inform the Examiner that your task is complete 
and you will be escorted to another room to discuss the JPM.  When you complete the 
task successfully, the objective for this Job Performance Measure (JPM) will be 
satisfied.   

**************************************************************************************************** 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP) and you are the Unit 2 
Operator. 
 
INITIATING CUE:   
 
Perform 2-SR-3.4.2.1; Jet Pump Mismatch and Operability starting at step 7.2.1, Core 
Power and Flow Readings using the provided readings below: 
 
CALC002 =    3952   CMWT 
2-XR-68-50 Green Pen   =  18.0 psid  
2-XR-68-50 Red Pen   =  97.1 Mlb/hr 
 
Recirc Motor Speeds 
2A - 2-SI-68-59 = 1456 rpm      
2B - 2-SI-68-71 = 1456 rpm       
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SITE: BFN JPM TITLE: Review a Radiological Work Permit (RWP) 

JPM NUMBER: 682 REVISION: 3 

 

TASK 
APPLICABILITY: 

         SRO            STA  ☒   UO           NAUO 

TASK NUMBER / TASK 
TITLE(S): 

A-000-AD-35 / Use a Radiation Work Permit 

K/A RATINGS: K/A RATING:    RO 3.5       

K/A STATEMENT: 
2.3.7 Ability to comply with Radiation Work Permit requirements 
during normal or abnormal conditions. 

RELATED PRA INFORMATION: N/A 

SAFETY 
FUNCTION: 

RADIATION CONTROL - ADMIN 

 

EVALUATION 
LOCATION: 

     In-Plant     Simulator    Control Room      Lab 

 ☒ Other - List Classroom 

 

APPLICABLE METHOD OF TESTING:       Discussion           Simulate/Walkthrough      ☒ Perform   

 
TIME FOR COMPLETION:     10 min    TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

  

N N 
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OPERATOR:  ________________________________  JPM Number: 682 
 
RO          SRO           DATE: _______   
 
TASK STANDARD: The Examinee is expected to calculate an expected dose between 

120 to 127 mrem and determine that the task cannot be completed 
for the given Radiation Work Permit (RWP).  

 
PRA: NA 
 
REFERENCES/PROCEDURES NEEDED: NPG-SPP-05.18 
 
VALIDATION TIME:  10 minutes 
 
PERFORMANCE TIME:    
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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JPM Revision Summary 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 11/19/2020 ALL JPM update  

2 02/25/2021 ALL RWP format revision 

3 03/13/2021 2 Updated task standard 

 

 

Procedure Revisions 

Procedure Revision 

NPG-SPP-05.18 9 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
INITIAL CONDITIONS: 
 
You are a Unit 3 AUO assigned to a task that will require you to manually close  
3-FCV-69-2, RWCU OUTBOARD SUCTION ISOLATION and place a mechanical 
restraining device on the valve given the following: 
 

• 10 minutes to close the valve 

• 15 minutes to install the mechanical restraining device 
 

The dose rate at 3-FCV-69-2, RWCU OUTBOARD SUCTION ISOLATION VALVE, is 
300 mrem/hr. 

 
Note:  Assume NO dose for transit time. 
 
Use the attached Radiological Work Permit (RWP) to accomplish your task 
 
INITIATING CUE: 
 
Given the conditions above, determine if this task CAN/CANNOT be performed in 
accordance with the attached Radiological Work Permit (RWP).  

 

Note: Show all work to support your answer. 

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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START TIME: __________ 
  

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
Calculates expected dose to close 3-FCV-69-2, RWCU OUTBOARD 
SUCTION ISOLATION, and install a mechanical restraining device on the 
valve. 
 
Expected Action(s): 
 

10 min to close valve + 15 min to install device = 25 min 
 

25/60 = 0.417 hrs 
 

0.417 hrs x 300 mRem/hr = 125 mrem (close valve, install device)  
  (Between 120.0 to 127.0 mrem is acceptable)   

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 

Step 2:   
 
Determines if task CAN/CANNOT be accomplished in accordance with the 
attached RWP.  
 
Expected Action(s): 

 
The given RWP limit per entry is 100 mrem (RWP pg. 2, step 3). 
 
Since 125 mrem is greater than 100 mrem, determines that the task 
CANNOT be accomplished in accordance with the given initial 
conditions and attached RWP. 
 

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 

 
STOP TIME: __________ 
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Provide to Applicant 
 

 
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
INITIAL CONDITIONS: 
 
You are a Unit 3 AUO assigned to a task that will require you to manually close  
3-FCV-69-2, RWCU OUTBOARD SUCTION ISOLATION and place a mechanical 
restraining device on the valve given the following: 
 

• 10 minutes to close the valve 

• 15 minutes to install the mechanical restraining device 
 

The dose rate at 3-FCV-69-2, RWCU OUTBOARD SUCTION ISOLATION VALVE, is 
300 mrem/hr. 

 
Note:  Assume NO dose for transit time. 
 
Use the attached Radiological Work Permit (RWP) to accomplish your task 
 
INITIATING CUE: 
 
Given the conditions above, determine if this task CAN/CANNOT be performed in 
accordance with the attached Radiological Work Permit (RWP).  

 

Note: Show all work to support your answer. 

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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SITE: BFN JPM TITLE: Drywell Leakage Calculation 

JPM NUMBER: 556-SRO REVISION: 1 

 

TASK APPLICABILITY: ☒SRO ☐STA ☐UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): 
S-000-SU-08 / Review Instrument Checks and 
Observations SI 

K/A RATINGS: SRO 4.7 

K/A STATEMENT: 

2.1.7 Ability to evaluate plant performance and make 
operational judgments based on operating 
characteristics, reactor behavior, and instrument 
interpretation. 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: CONDUCT OF OPERATIONS - ADMIN 

 

EVALUATION LOCATION: ☐In-Plant ☐ Simulator ☐ Control Room ☐ Lab 

 ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform   

 
TIME FOR COMPLETION:   20 min         TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
 

N N 
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OPERATOR:  ________________________________  JPM Number:   556-SRO__ 

 
RO          SRO                  DATE: _______   
 
TASK STANDARD: The Examinee is expected to calculate Drywell Floor and Equipment 

Sump leak rates to support a surveillance and determine if leak rates 
meet Acceptance Criteria (AC).  Determine what Technical 
Specification Required Action(s) must be taken (if any).  

 
 
 Operator Fundamental evaluated:  

OF-3 Operating the Plant with a Conservative Bias 
 

PRA: NA 
 
REFERENCES/PROCEDURES NEEDED: 2-SR-2, Instrument Checks and 

Observations, 
 Unit 2 Technical Specification 3.4.4 
 
VERIFICATION TIME:     20 min.   
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 02/01/2022 ALL Updated JPM 

    

 

 

Procedure Revisions 

Procedure Revision 

2-SR-2 87 

Unit 2 Tech Spec 3.4.4 Amend. 253 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP), online for 100 days. 
   
It is Saturday at 0800, and the Drywell Floor and Equipment Drain sumps have just 
completed pumping down.  
 
The 0800 readings for 2-SR-2, Instrument Checks and Observations, are as follows: 
 

• Drywell Floor Drain  22643 gals 

• Drywell Equipment Drain 28005 gals 
 
 
INITIATING CUE:  
 
You are the Nuclear Unit Senior Operator (NUSO) required to complete the following: 
 

• 2-SR-2, Instrument Checks and Observations, for the Drywell Floor and Equipment 
Drain Sumps 

 

• Determine if ALL Acceptance Criteria (AC) is met 
 

• Determine what Technical Specification Required Action(s) must be taken (if any)?  
 

Answer:  
 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________  
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START TIME:    

STEP / STANDARD SAT / UNSAT 

Step 1:  

 

(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 4 of 90), Table 1.2 – DRYWELL UNIDENTIFIED LEAKAGE, 
Column G.1) 
 
Completes 2-SR-2 for Drywell Unidentified Leakage for 0800 Saturday 
morning, and calculates current Drywell Unidentified Leakrate (Drywell 
Floor Drain).  
 
Expected Action(s): 
 

Examinee calculates current Drywell Unidentified Leakrate in 
Column G.1 using the given Drywell Floor Drain readings of  
22643 gals:  7344 gals / 1440 minutes = 5.10 gpm 
(± .05 gpm is acceptable margin) 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

Step 2:   

 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 4 of 90), Table 1.2, Column I.1) 
 
Calculates Change in Leakrate.  
 
Expected Action(s): 
 

Examinee calculates a Change in Leakrate in Column I.1: 
5.10 – 3.50 gpm (Column G.1– Column H.1) = 1.60 gpm  
(± .05 gpm is acceptable margin) 
 
Determines the current Change in Leakrate of 1.60 gpm is  
≤ 2 gpm as required by 2-SR-2.  

 

 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3:   
 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 6 of 90), Table 1.3 - DRYWELL IDENTIFIED LEAKAGE AND 
TOTAL LEAKAGE, Column G.2) 
 
Completes 2-SR-2 for Drywell Identified Leakage and Total Leakage for 
0800 Saturday morning, and calculates Drywell Identified Leakrate 
(Drywell Equipment Drain).  
 
Expected Action(s): 
 

Examinee calculates a current Drywell Identified Leakrate in 
Column G.2 using the given Drywell Equipment Drain readings 
of 28005 gals:  
2225 gals / 1440 minutes = 1.55 gpm 
(± .05 gpm is acceptable margin) 

 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

Step 4:   
 
(2-SR-2, Instrument Checks and Observations, Attachment 2  
(page 6 of 90), Table 1.3, Column I.2). 
 
Calculates Total Leakrate.  
 
Expected Action(s): 
 
 Examinee calculates a Total Leakrate of 6.65 gpm in  
 Column I.2:  
 1.55 + 5.10 gpm (Column G.2– Column H.2) = 6.65 gpm 
 (± .05 gpm is acceptable margin)  
 
 Determines the current Total Leakrate of 6.65 gpm is ≤ 30.0 gpm 
 as required by 2-SR-2 to meet the Acceptance Criteria (AC).     

 

 

          

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A  
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STEP / STANDARD SAT / UNSAT 

Step 5:   
 
Compares the calculated current Drywell Unidentified Leakrate  
(5.10 gpm) from Column G.1 in JPM Step 1 above and Change in 
Leakrate ((+) 1.60 gpm) from Column I.1 in JPM Step 2 above to 
determine if the Acceptance Criteria (AC) LIMITS of ≤ 5.0 gpm and 
≤ 2.0 gpm respectively have been met. 
 

 
 

 
Technical Specification 3.4.4, RCS Operational LEAKAGE 
 
LCO 3.4.4 RCS operational LEAKAGE shall be limited to: 

a. No pressure boundary LEAKAGE; 
b. ≤ 5 gpm unidentified LEAKAGE; and 
c. ≤ 30 gpm total LEAKAGE averaged over the previous 24 hour 

period; and 
d. ≤ 2 gpm increase in unidentified LEAKAGE within the previous  

24 hour period in MODE 1. 
 
APPLICABILITY: MODES 1, 2, and 3. 
  
Expected Action(s): 
 
 Determines the current Drywell Unidentified Leakrate (5.10 gpm) 
 does NOT meet the Acceptance Criteria (AC) LIMITS 
 of ≤ 5 gpm. 2-SR-2, Att. 2 (page 4 of 90), Table 1.2 requires 
 both limits to be acceptable for the AC to be met.  
 
 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

EXAMINER NOTE: The Candidate may elect to reference Tech Spec 3.4.4 for the 
Limits, but it is not required since the AC LIMITS are listed on 2-SR-2. 
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STEP / STANDARD SAT / UNSAT 

Step 6:   
 
Determine what Technical Specification Required Action(s) must be 
taken (if any). 
 

   
 
Expected Action(s): 
 
 Determines the current Drywell Unidentified Leakrate (5.10 gpm) 
 is NOT within the limit of Technical Specification 3.4.4, RCS 
 Operational LEAKAGE LCO Requirement of ≤ 5 GPM.  
 Condition A is applicable and the REQUIRED ACTION A.1 is to 
 Reduce LEAKAGE to within limits within (4) four hours.  
 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 
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STEP / STANDARD SAT / UNSAT 

EXAMINER CUE: Once the Operator completes JPM Step 6 above, inform the 
candidate “Another Operator will finish this procedure.  This completes your task”. 

END OF TASK 

 
STOP TIME:    
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Provide to Applicant 
 

******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 

 
INITIAL CONDITIONS:  
 
Unit 2 is operating at 100% Rated Thermal Power (RTP), online for 100 days. 
   
It is Saturday at 0800, and the Drywell Floor and Equipment Drain sumps have just 
completed pumping down.  
 
The 0800 readings for 2-SR-2, Instrument Checks and Observations, are as follows: 
 

• Drywell Floor Drain  22643 gals 

• Drywell Equipment Drain 28005 gals 
 
 
INITIATING CUE:  
 
You are the Nuclear Unit Senior Operator (NUSO) required to complete the following: 
 

• 2-SR-2, Instrument Checks and Observations, for the Drywell Floor and Equipment 
Drain Sumps 

 

• Determine if ALL Acceptance Criteria (AC) is met 
 

• Determine what Technical Specification Required Action(s) must be taken (if any)?  
 

Answer:  
 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________  
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Job Performance Measure (JPM) 
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SITE: BFN JPM TITLE: Determine Protected Equipment Requirements 

JPM NUMBER: 753-SRO REVISION: 2 

 

TASK APPLICABILITY: ☒SRO ☐STA ☐UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): N/A 

K/A RATINGS: SRO 4.3 

K/A STATEMENT: 
2.1.39 Knowledge of conservative decision-making 
practices 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: CONDUCT OF OPERATIONS - ADMIN 

 

EVALUATION LOCATION: ☐In-Plant ☐ Simulator ☐ Control Room ☐ Lab 

 ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform   

 
TIME FOR COMPLETION:   10 min         TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
 

N N 
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OPERATOR:  ________________________________  JPM Number:   753-SRO__ 

 
RO          SRO                  DATE: _______   
 
TASK STANDARD: The Examinee is expected to determine Protected Equipment 

Requirements and Technical Specification Requirements for a given 
set of plant conditions associated with the Standby Gas Treatment 
Systems.  

 
 
 Operator Fundamental evaluated:  

OF-3 Operating the Plant with a Conservative Bias 
 

PRA: NA 
 
REFERENCES/PROCEDURES NEEDED: NPG-SPP-07.3.4, Protected Equipment 

    ODM 4.18, Protected Equipment 
    Unit 3 Tech Spec 3.6.4.3 and 3.8.1 

 
   
 
VERIFICATION TIME:     10 min.   
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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Revision Summary 

 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 10/03/2018 ALL New JPM 

1 08/15/2019 ALL Updated JPM 

2 02/01/2022 ALL Updated JPM 

    

 

 

Procedure Revisions 

Procedure Revision 

ODM 4.18 30 

NPG-SPP-07.3.4 11 

Unit 3 Tech Spec 3.6.4.3 Amend. 294 

Unit 3 Tech Spec 3.8.1 Amend. 266 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
INITIAL CONDITIONS:    
 
Unit 3 is operating at 100% Rated Thermal Power (RTP) with 3D Diesel Generator 
INOPERATIVE with the applicable equipment already protected.   
 
At 1000, you are the Unit 3 Nuclear Unit Senior Operator (NUSO) when Work Control 
reports to you that the ‘A’ Train of the Standby Gas Treatment System (SGT) motor supply 
breaker was found tripped and will not reset. 

 
 
INITIATING CUES:    
 
As the Unit 3 NUSO, determine the following: 
 

• Applicable Unit 3 Technical Specification Requirement(s) 
 

• Time LCO 3.0.3 entry is required 
 

• Additional Protected Equipment Requirement(s) given the Standby Gas Treatment 
System conditions above (if any) 

 
 

Answer:  
 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________  
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 START TIME:    
 

STEP / STANDARD SAT / UNSAT 

EXAMINER NOTE: The Examinee may elect to reference NPG-SPP-07.3.4, Protected 
Equipment, however it is not required or considered Critical. 

Step 1:  

 
Determine applicable Unit 3 Technical Specification Requirement(s) 
for the given plant conditions. 
 
Expected Action(s): 
 

Examinee references Unit 3 Technical Specification 3.8.1 
given that 3D Diesel Generator is INOPERABLE.  The 
candidate will indicate that this meets the following: 

 

• Tech Spec 3.8.1, CONDITION B – One required Unit 
3 DG INOPERABLE 

 

• REQUIRED ACTION B.3 – Declare required feature(s), 
supported by the INOPERABLE Unit 3 DG, 
INOPERABLE when the redundant required feature(s) 
are INOPERABLE 

 

• COMPLETION TIME – 4 hours from discovery of 
CONDTION B concurrent with INOPERABILITY of 
redundant required feature(s) 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

EXAMINER NOTE: 3D Diesel Generator provides alternate power to 4KV Shutdown 
Board 3ED and 480V Standby Gas Board which provides power to ‘C’ Train of the 
Standby Gas Treatment System (SGT). Given that the redundant required ‘A’ SGT is 
already INOPERABLE, ‘C’ SGT is required to be declared INOPERABLE within  
4 hours.     
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Job Performance Measure (JPM) 

 

(COO2 – SRO) Page 7 of 13 
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STEP / STANDARD SAT / UNSAT 

Step 2:  

 
Determine applicable Unit 3 Technical Specification Requirement(s) 
for the given plant conditions  
 
and 
 
Time LCO entry is required. 
 
Expected Action(s): 
 

Examinee references Unit 3 Technical Specification 3.6.4.3 
and determines since the ‘A’ Train of the Standby Gas 
Treatment System (SGT) motor supply breaker found tripped 
and will not reset, the SGT System will be declared 
INOPERABLE. Since 3D Diesel Generator provides alternate 
power to 4KV Shutdown Board 3ED and 480V Standby Gas 
Board which provides power to ‘C’ Train of the Standby Gas 
Treatment System (SGT), the candidate will indicate that this 
meets the following: 

 

• Tech Spec 3.6.4.3, CONDITION C – Two or three 
SGT subsystems INOPERABLE 

 

• REQUIRED ACTION C.1 – Enter LCO 3.0.3 
 

• COMPLETION TIME – Immediately 
 

• LCO entry required 4 hours from discovery of ‘C’ SGT 
INOPERABILITY (at 1000) at Time: 1400 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

EXAMINER NOTE: Given that the redundant required ‘A’ SGT is already 
INOPERABLE, ‘C’ SGT is then required to be declared INOPERABLE within  
4 hours. If either ‘A’ or ‘C’ hasn’t been restored within 4 hours, LCO 3.0.3 entry is 
then required Immediately.    
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Step 3:   
 
Additional Protected Equipment Requirement(s) given the Standby 
Gas Treatment System conditions (if any) 
 

Expected Action(s): 
 

Examinee references BFN-ODM-4.18, Protected Equipment,  
Attachment 1, to determine the equipment required to be 
protected with ‘A’ Train of Standby Gas Treatment (SGT) 
INOPERABLE. The candidate will indicate the following 
components are required to be protected: 

• Standby Gas Treatment Trains – B, C 

• Diesel Generator – D, 3D 

• Shutdown Battery (SB) - D  

• Main Bank Battery (MB) - 2 
 

 

 

Critical Step 
 
   __   SAT  
 
    __  UNSAT  
 
  __    N/A 

EXAMINER NOTE: The Examinee may elect to list other equipment, for example: 
Diesel Generator – B (B-ALT) as required Protected Equipment from Attachment 1 
associated with ‘A’ Train of Standby Gas Treatment (SGT) being INOPERABLE, 
however it is not required or considered Critical. 
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EXAMINER CUE: Once the Examinee completes JPM Step 2 above, inform the 
candidate “Another Operator will finish this procedure.  This completes your task”. 

END OF TASK 

 
STOP TIME:    
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Provide to Applicant 
 

******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
INITIAL CONDITIONS:    
 
Unit 3 is operating at 100% Rated Thermal Power (RTP) with 3D Diesel Generator 
INOPERATIVE with the applicable equipment already protected.   
 
At 1000, you are the Unit 3 Nuclear Unit Senior Operator (NUSO) when Work Control 
reports to you that the ‘A’ Train of the Standby Gas Treatment System (SGT) motor supply 
breaker was found tripped and will not reset. 

 
 
INITIATING CUES:    
 
As the Unit 3 NUSO, determine the following: 
 

• Applicable Unit 3 Technical Specification Requirement(s) 
 

• Time LCO 3.0.3 entry is required 
 

• Additional Protected Equipment Requirement(s) given the Standby Gas Treatment 
System conditions above (if any) 

 
 

Answer:  
 
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 
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SITE: BFN JPM TITLE: Review a completed Surveillance 

JPM NUMBER: 746-SRO REVISION: 6 

 

TASK APPLICABILITY: ☒SRO ☐STA ☐UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): 
S-000-AD-27, Assess LCO/TRM/ODCM Actions 
required for INOPERABLE equipment 

K/A RATINGS: SRO    4.7 

K/A STATEMENT: 
2.2.22 Knowledge of limiting conditions for 
operations and safety limits 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: Equipment Control - Admin 

 

EVALUATION LOCATION:  ☐In-Plant  ☐ Simulator  ☐ Control Room ☐ Lab 

  ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform 

 
TIME FOR COMPLETION: 15 mins       TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 
 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
 (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
  

N N 
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OPERATOR:                                                                         JPM Number:    746-SRO 
 
SRO                            DATE:                          
 
  
TASK STANDARD: The Examinee is expected to conduct a review of the Power 

Availability Surveillance (SR), determine that Board Voltage 
Acceptance Criteria (AC) has not been met, and determine the 
required Technical Specification REQUIRED ACTIONs as applicable. 

 
 Operator Fundamental evaluated: 
 OF-1 Monitoring Plant Indications and Conditions Closely 
 
PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED:  (1) Completed 3-SR-3.8.7.1, Monthly Check 

of Power Availability to Required AC and DC 
Power Distribution Subsystems, but NOT 
identified by the Unit Operator 

 (2) Unit 3 Tech Spec 3.8.7  
 
 
VALIDATION TIME: 15 minutes  
 
PERFORMANCE TIME:    
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
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Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

1 09/13/2018 ALL Updated JPM 

2 08/13/2019 ALL Updated JPM  

3 10/9/2019 ALL Updated JPM 

4 9/23/2020 ALL Updated JPM 

5 03/13/2021 ALL Updated JPM 

6 02/10/2022 ALL Updated JPM 

 

 

 

Procedure Revisions 

Procedure Revision 

3-SR-3.8.7.1  17  

Unit 3 Tech Spec 3.8.7 212 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:    
 
Unit 3 is operating at 100% Rated Thermal Power (RTP).  You are the Unit 3 Nuclear Unit 
Senior Operator (NUSO) and the Balance of Plant Operator (BOP) has just completed  
3-SR-3.8.7.1, Monthly Check of Power Availability to Required AC and DC Power 
Distribution Subsystems, and has given it to you for review. 
 
 
INITIATING CUES:    
 
Conduct a review of 3-SR-3.8.7.1, Monthly Check of Power Availability to Required AC 
and DC Power Distribution Subsystems. 
 
Determine additional REQUIRED ACTION(s) in accordance with Technical Specifications 
as applicable (if any).  
 
 
Answer:  
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 
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START TIME                 
 

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
The Unit 3 Nuclear Unit Senior Operator (NUSO) ensures that the Balance of 
Plant Operator (BOP) has checked and initialed each step.  

 
Expected Action(s):  
 

Examinee reviews the completed 3-SR-3.8.7.1 and notes that all initials 
are present.  

 
  SAT  
 
 UNSAT  
 
 N/A  

EXAMINER NOTE:  For JPM Steps 2-3 below, see next page for 3-SR-3.8.7.1 (page 23) 

Step 2:  
 
NUSO checks that the BOP has identified any anomalies.  
 
Expected Action(s): 
  

Examinee reviews the completed 3-SR-3.8.7.1 and notes that the BOP 
recorded 235 Volts in 7.4 [1] D, 250V DC RMOV BOARD 3A VOLTAGE. 

 
  SAT  
 
 UNSAT  
 
 N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3: 
 
NUSO checks that the BOP has identified any anomalies.  
 
Expected Action(s):  
 

Examinee notes that Step 7.4[1] D, 250V DC RMOV BOARD 3A 
VOLTAGE, CHECK Voltage 248-280 volts, is NOT filled out correctly since 
Step voltage requirements are not met.   
Step 7.4[1] D is an ACCEPTANCE CRITERIA (AC) step that was 
incorrectly signed off suggesting that the board voltage met the SR 
requirement. 
 

 

Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 
 

EXAMINER CUE:  For JPM Step 4 below, the Examinee may ask if the voltages have been 
verified by Electrical Maintenance as noted in P&L’s of the SR. 
If so, inform examinee that all voltages have been verified as indicated. 
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Step 4: 
 
NUSO determines that 250V DC RMOV BOARD 3A voltage makes it 
INOPERABLE in accordance with Tech Spec 3.8.7. 
 
Expected Action(s):  
 

Examinee determines that all AC steps are NOT met therefore fails the SR. 
The NUSO will enter Tech Spec 3.8.7 CONDITION E with the following 
REQUIRED ACTION: 

 

E.1 Restore required Board or Shutdown Board DC Distribution Panel 3EB 
 to OPERABLE status. 

 
 

 
Critical Step    
 
  SAT  
 
 UNSAT  
 
 N/A 
 

 
STOP TIME   __       
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Provide to Applicant 
 
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 
 
 
INITIAL CONDITIONS:    
 
Unit 3 is operating at 100% Rated Thermal Power (RTP).  You are the Unit 3 Nuclear Unit 
Senior Operator (NUSO) and the Balance of Plant Operator (BOP) has just completed  
3-SR-3.8.7.1, Monthly Check of Power Availability to Required AC and DC Power 
Distribution Subsystems, and has given it to you for review. 
 
 
INITIATING CUES:    
 
Conduct a review of 3-SR-3.8.7.1, Monthly Check of Power Availability to Required AC 
and DC Power Distribution Subsystems. 
 
Determine additional REQUIRED ACTION(s) in accordance with Technical Specifications 
as applicable (if any).  
 
 
Answer:  
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 
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SITE: BFN JPM TITLE: Emergency Action Level Classification 

JPM NUMBER: 752-SRO REVISION: 1 

 

TASK APPLICABILITY: ☒SRO ☐STA ☐UO ☐NAUO 

TASK NUMBER / TASK TITLE(S): 
S-000-EM-21 / Classify and Declare an 
Abnormal/Emergency Event 

K/A RATINGS: SRO 4.6 

K/A STATEMENT: 
2.4.41 Knowledge of the Emergency Action Level 
thresholds and classifications. 

RELATED PRA INFORMATION: None 

SAFETY FUNCTION: EMERGENCY PLAN - ADMIN 

 

EVALUATION LOCATION: ☐In-Plant ☐ Simulator ☐ Control Room ☐ Lab 

 ☒ Other - List Classroom 

 
APPLICABLE METHOD OF TESTING:  ☐ Discussion ☐ Simulate/Walkthrough ☒ Perform   

 
TIME FOR COMPLETION:     30  min        TIME CRITICAL (Y/N)             ALTERNATE PATH (Y/N)  

 
 

Developed by:  

 

 

 Developer  Date 

(Ensure validator is briefed on exam security per NPG-SPP-17.8.1) 
(See JPM Validation Checklist in NPG-SPP-17.8.2) 

Validated by:  
 

 

 

Validator  Date 

Approved by:    

 Site Training Management  Date 

Approved by:  

 

 

 

Site Training Program Owner  Date 

 
 
  

Y N 
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OPERATOR:                                                                          JPM Number: 738-SRO        
 
SRO                                                DATE:                          
 
TASK STANDARD: Given plant conditions, the Examinee is expected to use Emergency 

Preparedness procedures to classify an event as a SITE AREA 
EMERGENCY within 15 minutes and fill out the required notification 
form also within 15 minutes. 

 
 Operator Fundamental evaluated:  

OF-1 Monitoring Plant Indications and Conditions Closely 
 

PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED:  EPIP-1, Attachment 1, HOT INITIATING 

CONDTIONS-MODES 1-2-3  
EPIPs 1, 2, 3, 4, and 5 

 
VALIDATION TIME:     30 minutes  
 
PERFORMANCE TIME:     
 
COMMENTS:     

    

    

    

    

    

 
Additional comment sheets attached?  YES ___   NO ___ 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   
 
IF  UNSAT results are obtained  

THEN  Retain entire JPM for records. (Otherwise just retain this page.) 

SIGNATURE:  __________________________  DATE:  __________  
EXAMINER 
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JPM Revision Summary 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 12/11/2019 ALL Initial issue 

1 2/9/2022 ALL Updated JPM 

    

 

 

Procedure Revisions 

Procedure Revision 

EPIP-1, 

Attachment 1, HOT 

INITIATING 

CONDTIONS-

MODES 1-2-3 

61 

EPIP-1 61 

EPIP-2 41 

EPIP-3 44 

EPIP-4 44 

EPIP-5 58 
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******************************************************************************************************* 
Classroom:  Have copies of Appendix A from EPIP 2, 3, 4, 5  
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

****************************************************************************************************** 
INITIAL CONDITIONS:  
 
You are the Shift Manager.  Unit 1, 2, and 3 are operating at 100% Reactor Power with the 
following plant conditions: 
 

• ‘B’ Diesel Generator (EDG) is tagged 

• 1045: Tornado strikes the switchyard causing a total Loss of Offsite Power 

•  ‘A’ EDG failed to tie to ‘A’ 4KV Shutdown Board 

• 1050: Unit 1, 2 and 3 are maintaining Reactor Water Level (+) 2 to (+) 51 inches 

with RCIC 

• 1100: ‘C’ EDG develops a severe oil leak and is emergency shutdown 

• 1130: ‘D’ EDG output breaker trips  

• Elect. Maintenance reports that ‘B’ EDG will be returned to service by 1400  

• 91 meter Met Tower Data: 15 minute average Wind Direction is from 175 degrees 

and 15 minute average Wind Speed is 7 mph 

 
Additionally, the following conditions exist: 
 

• NO previous Events have been classified; therefore, Emergency Facilities (CECC, 

TSC. OSC) have NOT been staffed 

• Emergency Director Judgement shall NOT be used as a basis for classification 

 
INITIATING CUE:  
 
Classify the Event AND Record the time of Event Classification,  
 
then IMMEDIATELY raise your hand.  
 
This JPM is TIME CRITICAL   
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KEY 
 
 

SS1: 

 

 
 
 

KEY 
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START TIME:    

STEP / STANDARD SAT / UNSAT 

EXAMINER NOTE: Hard copies of EPIP-1, Attachment 1, HOT INITIATING 
CONDTIONS-MODES 1-2-3 will be available. 

EXAMINER NOTE: This JPM has two Time Critical sections.  The candidate will have 
15 minutes to classify the event once they understand their task, then  
15 minutes to complete any required paperwork for Notification after they complete 
the Classification. 

Step 1:   
 

Classifies the Event using EPIP-1, Emergency Classification Procedure  
 
3.1 Precautions/Limitations (page 6 of 143) 

C. The SM/SED shall assess, classify, and declare an emergency condition 
within 15 minutes after information is first available to plant operators to 
recognize that an EAL has been exceeded and to make the declaration 
promptly upon identification of the appropriate Emergency Classification 
Level (ECL). 

 
Expected Action(s): 
 

Examinee refers to EPIP-1, Attachment 1, HOT INITIATING 
CONDTIONS-MODES 1-2-3. Given the plant conditions, within 
15 minutes, Declares SITE AREA EMERGENCY - SS1 - Loss of all 
offsite and onsite AC power to applicable 4KV Shutdown Boards to a 
unit for 15 minutes or longer based on the following listed in Table E1: 

 

• ‘A’, ‘B’, ‘C’, and ‘D’ EDGs are applicable to their respective 4KV 
Shutdown Boards ‘A’, ‘B’, ‘C’, and ‘D’ Boards. The expected return 
to service of at least one EDG in less than the 4 hours prevents the 
upgrade of the classification to a GENERAL EMERGENCY. 
 

 

TIME CLASSIFICATION COMPLETE: _____________ 

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 
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STEP / STANDARD SAT / UNSAT 

EXAMINER CUE: When the candidate informs the Examiner that they have made an 
Event Classification, hand them the procedure they have chosen to start the next 
Time Critical portion of the JPM.   

 

Record the 2nd TIME START for the candidate’s last 15 minute required time in Step 2 
below. 

Step 2:   
 
Implements EPIP-4, SITE AREA EMERGENCY. 
 
 
TIME START ______________________ 
 
 
 
Expected Action(s): 
 

Examinee implements EPIP-4, SITE AREA EMERGENCY. 

 

 

 

 

 

 

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 
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STEP / STANDARD SAT / UNSAT 

Step 3:   
 
 

 
 
Expected Action(s): 
 

Examinee continues in EPIP-4, Site Area Emergency, as the TSC has 
not yet been staffed as given in the Initial Conditions. 

 

 

 

 
          SAT  
 
          UNSAT  
 
          N/A 
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STEP / STANDARD SAT / UNSAT 

Step 4:   
 
3.1 State of Alabama Notification 

 

 
 
[1] PERFORM the following: 

[1.1] RECORD the following information: 

• Time of SITE AREA EMERGENCY Event Classification: _____ 
 
Expected Action(s): 
 
 Examinee enters the time of Site Area Emergency Event 
 Classification. 

 
          SAT  
 
          UNSAT  
 
          N/A 

Step 5: 
 
[1.2] IF the Central Emergency Control Center (CECC) is NOT activated, 
THEN CONTINUE in this procedure at step 3.1[2]. Otherwise continue in 
this section. 
 
Expected Action(s): 
 

 Examinee proceeds to Step 3.1[2], as the CECC has not been 
 activated as given in the Initial Conditions. 

          SAT  
 
          UNSAT  
 
          N/A 
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STEP / STANDARD SAT / UNSAT 

Step 6: 
 
[2] COMPLETE Attachment 1, “Site Area Emergency Initial Notification 
Form.” 
 
Expected Action(s): 
 

Completes Attachment 1, and simulates notifying the State within 15 
minutes by bringing completed EPIP-4, Attachment 1 to the Examiner. 

 
The following are Critical items on Attachment 1: 
 

• (Step 3) Emergency Action Level (EAL) Designator – SS1 

• (Step 4) Has a Radiological release occurred or is in progress 

attributable to the event? ☐ - NO 

• (Step 5) Time and Date Event Declared  
 

 

 
Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 

Record the 2nd STOP TIME for the candidate’s last 15 minute required time below. 

EXAMINER CUE: After candidate hands the examiner their documented INITIATING 
CUE sheet AND EPIP-4, Attachment 1, inform the candidate “Your task is complete.” 

 
 
STOP TIME:     
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Provide to Applicant 
******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

****************************************************************************************************** 
INITIAL CONDITIONS:  
 
You are the Shift Manager.  Unit 1, 2, and 3 are operating at 100% Reactor Power with the 
following plant conditions: 
 

• ‘B’ Diesel Generator (EDG) is tagged 

• 1045: Tornado strikes the switchyard causing a total Loss of Offsite Power 

•  ‘A’ EDG failed to tie to ‘A’ 4KV Shutdown Board 

• 1050: Unit 1, 2 and 3 are maintaining Reactor Water Level (+) 2 to (+) 51 inches 

with RCIC 

• 1100: ‘C’ EDG develops a severe oil leak and is emergency shutdown 

• 1130: ‘D’ EDG output breaker trips  

• Elect. Maintenance reports that ‘B’ EDG will be returned to service by 1400  

• 91 meter Met Tower Data: 15 minute average Wind Direction is from 175 degrees 

and 15 minute average Wind Speed is 7 mph 

 
Additionally, the following conditions exist: 
 

• NO previous Events have been classified; therefore, Emergency Facilities (CECC, 

TSC. OSC) have NOT been staffed 

• Emergency Director Judgement shall NOT be used as a basis for classification 

 
INITIATING CUE:  
 
Classify the Event AND Record the time of Event Classification,  
 
then IMMEDIATELY raise your hand.  
 
This JPM is TIME CRITICAL 
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SITE: BFN JPM TITLE: 
Determine ACTIONS required to allow releases in 
accordance with 0-ODCM-001, OFFSITE DOSE 
CALCULATION MANUAL 

JPM NUMBER: 749-SRO REVISION: 0 

 

TASK 
APPLICABILITY: 

       ☒ SRO            STA         UO           NAUO 

TASK NUMBER / TASK 
TITLE(S): 

S-000-AD-27 Assess LCO/TRM/ODCM Actions 
Required for Inoperable Equipment 

K/A RATINGS: SRO 4.3 

K/A STATEMENT: 2.3.11 Ability to control radiation releases 

RELATED PRA INFORMATION: N/A 

SAFETY FUNCTION: RADIATION CONTROL - ADMIN 

 

EVALUATION 
LOCATION: 

     In-Plant     Simulator    Control Room      Lab 

 ☒ Other - List Classroom 

 

APPLICABLE METHOD OF TESTING:       Discussion           Simulate/Walkthrough      ☒ Perform   

 
TIME FOR COMPLETION:     15 min     TIME CRITICAL (Y/N)              ALTERNATE PATH (Y/N)  

 

Developed by: 

     

 Developer  Date  
 (Ensure validator is briefed on exam security per NPG-SPP-17.8.1)  
               (See JPM Validation Checklist in NPG-SPP-17.8.2)  
     

Validated by:  
    

Approved by: 

Validator   Date  

Approved by: 

Site Training Management   Date  

 

Site Training Program Owner   Date  

 
  

N N 
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OPERATOR:  ________________________________  JPM Number: 749-SRO 

SRO           DATE: _______   
 
TASK STANDARD: Given that a Turbine Building Radiation Monitor is taken out of 

service for maintenance, the Examinee is expected to identify the 
correct governing plant procedure and the ACTIONS required to 
allow continued releases. 

 
PRA: N/A 
 
REFERENCES/PROCEDURES NEEDED:  ODCM 
 
VALIDATION TIME:  15 minutes 
 
PERFORMANCE TIME:    
 
COMMENTS:     

    

    

    

    

    

 
 
Additional comment sheets attached?  YES ___   NO ___ 
 
 
RESULTS: SATISFACTORY ____ UNSATISFACTORY ____   (Retain entire JPM  
                 for records) 
 
 
SIGNATURE: ___________________________ DATE: __________ 
                EXAMINER 
  



 
Job Performance Measure (JPM) 

 

 (RC – SRO) Page 3 of 8 
 

JPM Revision Summary 

Rev 
No. 

Effective 
Date 

Pages 
Affected 

Description 

0 03/15/2021 ALL Initial revision  

    

 

 

Procedure Revisions 

Procedure Revision 

0-ODCM-001 25 
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******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 

INITIAL CONDITIONS: 
 
You are the Unit 2 Nuclear Unit Senior Operator (NUSO) with the following conditions:  
 

• The Reactor is operating at 100% RTP 

• Work Control just notified you that 2-RM-90-249, TURBINE BUILDING 
EXHAUST RADIATION MONITOR, was just tagged for scheduled maintenance  

• Maintenance is expected to last 12 hours  
 
Work Control requests that you ensure compliance with all approved plant procedures 
for releases. 
 
INITIATING CUE: Given the conditions above, determine the following to ensure 
compliance for releases via the affected pathway: 
 

• What is/are the required ACTION(s) to allow releases to continue 
 
Answer:  
 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________  
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START TIME: __________ 
 
  

STEP / STANDARD SAT / UNSAT 

Step 1:   
 
Refers to 0-ODCM-001, OFFSITE DOSE CALCULATION MANUAL 
(see JPM attached page 6 of 8) 
 

Expected Action(s): 
 

Examinee refers to 0-ODCM-001, OFFSITE DOSE 
CALCULATION MANUAL, Table 1.1-2 (Page 1 of 2) for applicability to 
allow releases to continue via this pathway with 2-RM-90-249, Turbine 
Building Exhaust Radiation Monitor while tagged out of service.  

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 

Step 2:   
 
Refers to 0-ODCM-001, OFFSITE DOSE CALCULATION MANUAL 
Table 1.1-2 (Page 2 of 2)  
(see JPM attached page 7 of 8) 
 
Expected Action(s): 

 
Given 2-RM-90-249, Turbine Building Exhaust Radiation Monitor being 
tagged out, examinee determines that the following ACTIONS are 
required to allow effluent releases via the affected pathway to continue:  

• ACTION ‘A’ – A temporary monitoring system is installed or 
grab samples are taken and analyzed at least once every 8 
hours 

• ACTION ‘B’ – Samples are continuously collected with auxiliary 
sampling equipment for periods of 7 days and analyzed within 
48 hours of the end of the sampling period 

• ACTION ‘D’ – The flow rate is estimated at once per 4 hours  

Critical Step 
 
          SAT  
 
          UNSAT  
 
          N/A 

EXAMINER NOTE: ACTION ‘C’ is not applicable since the out of service time is 
expected to exceed the allowable time of 4 hours.  
Given in the cue, 2-RM-90-249, Turbine Building Exhaust Radiation Monitor 
maintenance is expected to last 12 hours.  
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STOP TIME: __________ 
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Provide to Applicant 
 

******************************************************************************************************* 
CLASSROOM:  I will explain the initial conditions and state the task to be performed.  
When your task is given, I will ask if there are any questions before you begin.  When you 
have completed your assigned task, inform the Examiner that your task is complete and 
you will be escorted to another room to discuss the JPM.  When you complete the task 
successfully, the objective for this Job Performance Measure (JPM) will be satisfied.   

******************************************************************************************************* 
 

INITIAL CONDITIONS: 
 
You are the Unit 2 Nuclear Unit Senior Operator (NUSO) with the following conditions:  
 

• The Reactor is operating at 100% RTP 

• Work Control just notified you that 2-RM-90-249, TURBINE BUILDING 
EXHAUST RADIATION MONITOR, was just tagged for scheduled maintenance  

• Maintenance is expected to last 12 hours  
 
Work Control requests that you ensure compliance with all approved plant procedures 
for releases. 
 
INITIATING CUE: Given the conditions above, determine the following to ensure 
compliance for releases via the affected pathway: 
 

• What is/are the required ACTION(s) to allow releases to continue 
 
Answer:  
 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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