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ES-401 Written Examination Form ES-401-9 
Review Worksheet 

1. 2. 3. Psychometric Flaws 4. Job Content Flaws 5. Other 56. 67.  
Q# LOK LOD 

(F/H) (1-5)Stem Cues TIE I Cred. IPartial Job-Minutia #/ Back- Q• SRO U/E/S 
Focus I [ Dist. Link I Junits ward K/A Only :,ati 

__/ -- - - C - ,oQ\1 -v' -j,,/•-2  -,.•, 

E C 

I nstructions 

(Refer to Section D of ES401 anu Appendix B for additional information regarding each of the following concepts.] 

1. Enter the level of knowledge (LOK) of each question as either (F)undamental or (H)igher cognitive level.  

2. Enter the level of difficulty (LOD) of each question using a 1 - 5 (easy - difficult) rating scale (questions in the 2 - 4 range are acceptable).  

3. Check the appropriate box if a psychometric flaw is identified: The stem lacks sufficient focus to elicit the correct answer (e.g., unclear intent, more information is needed, or too much needless information).  
The stem or distractors contain cues (i.e., clues, specific determiners, phrasing, length, etc).  
The answer choices are a collection of unrelated true/false statements.  
More than otne distractor is not predible,.  

• • •id'One or. more distjracto•rs is (are) partially o9orrec!(#e. g, if the applicant can make unstated assumptions that are not contradicted by stem).  

4. Check the appropriate box if a job content error'is identified: : , The question is not linked to the job requirements (i.e., the question has a valid K/A but, as written, is not operational in content).  
* The q•6stion requires therecall of knowledge that is too specific for the closed reference test mode (i.e., it is not required to be known from memory).  The question contains data with an unrealistic level of accuracy or inconsistent units (e.g., panel meter in percent with question in gallons).  * The question requires reverse logic or application compared to the job requirements.  

5. Check the appropriate box if the sampled question does notmatch the approved K/A or an. SRO-onlyquestion isnot at thdSRO level.  

i6. Based on the reviewer's judgment, is the question as written (U)nacceptable (requiring repair or replacement), in need of (E)ditorial enhancement, or (S)atisfactory? 

[67. For any "U" ratings, at a minimum, explain how the Appendix B psychometric attributes are not being met.
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ES-401 PWl Examination Outline 6 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1

Form ES-401-3

K K K A A G 
E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000001 Continuous Rod Withdrawl / 1 8 See RO Outline 3 1 

000003 Dropped Control Rod / 1 4 See RO Outline 4.1 1 

000005 Inoperable/Stuck Control Rod / 1 (SRO) 3)) Determine actions for more than 1 stuck or inoperable CEA 4.4 1 

000011 Large Break LOCA / 3 (SRO) 10 Determine adequate core cooling during event 4.7 1 

000015/17 RCP Malfunctions / 4 2 See RO Outline 3.1 1 

CE/Al 3 Natural Circ. / 4 2 See RO Outline 3.5 1 

000024 Emergency Boration / 1 (SRO) 6 Determine when boron dilution event is occurring 3.7 1 

000026 Loss of Component Cooling Water/ 8 3 See RO Outline 2.9 1 
000029 ATWS / 1 31 G2.1 See RO Outline 3.9 1 

000040 CE/E05 Stm Line Rupture/EHT / 4 3 Knowledge of manipulation of controls during ESD event 4 1 

CE/All RCS Overcooling - PTS / 4 2 See RO Outline 3.4 1 

000051 Loss of Condenser Vacuum / 4 32 G2.1 See RO Outline 3.8 1 

000055 Station Blackout / 6 (SRO) Determine actions to restore power 4.7 1 

000057 Loss of Vital AC Elec. Inst. Bus / 6 1 See RO Outline 4.4 1 

000059 Accidental Liq Waste Release / 9 1 _ See RO Outline 2.8 1 

000062 Loss of Nuclear Service Water (SW) / 4 2 See RO Outline 3.3 1 

000067 Plant Fire On-site / 9 (SRO) 16 Determine vital equipment to be maintained during a fire 4 1 

000068 Control Room Evac. / 8 (SRO) 5 Determine availability of heat sink during CR evacuation 4.3 1 

000069 Loss of CTMT Integrity / 5 1 See RO Outline 4.2 1 

000074 Inad. Core Cooling / 4 3 G2.2 See RO Outline 3.3 1 
000076 High Reactor Coolant Activity / 9 6 See RO Outline 3.8 1 

000003 Dropped Rod 7 Effect of Dropped Rod on Shutdown Margin 3.9 1 

00024 Emergency Boration Knowledge on the interelationship with valves 2.7 1 
00076 High RCS Coolant Activity (SRO) 2 Determine and interpret the corrective actions for Hi activity 3.4 1
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PWR SRO Examination Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1

Form ES-401-3

IK/A Category Point Totals: 1 2 1 3 16 12 18 13 IGroup Point Total: 1 1 24 I

CONFIBENTIAL

NUREG-1021, Revision 8
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PWR SRO Ex.... nation Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 2

Form L---401-3

K K K A A G 
E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000007 CEEO2 Reactor Trip Stable/Recovery / 1 2 See RO Outline 4 1 

000008 Pressurizer Vapor Space Accident / 3(SRO) 25 Determine expected leak rate from open PORV/Safety valve 3.4 1 

000009 Small Break LOCA / 3 23 See RO Outline 4.3 1 

000022 Loss of Reactor Coolant Makeup / 2 1 See RO Outline 3.8 1 

000025 Loss of SDC (RHR) / 4 (SRO) 4 Determine location and isolability of leaks 3.6 1 

000027 Pressurizer Press Control Sys Malf / 3 32 G2.1 See RO Outline 3.8 1 

000032 Loss of Source Range NI / 8 See RO Outline 3.4* 1 

000033 Loss of Wide Range NI / 7 See RO Outline 3 1 

000037 Steam Generator Tube Leak / 3 7 See RO Outline 4.4 1 

000038 Steam Generator Tube Rupture / 3 11 See RO Outline 2.5 1 

000054 (CE/E06) Loss of Main Feedwater / 4 (SRO) Ability to operate/monitor behavior characteristics during event 4 1 

000058 Loss of DC Power / 6 Operating implication of loss of DC power on equipment/inst 3.1 * 1 

000060 Accidental Gaseous Radwaste Rel. / 9 3 See RO Outline 4.2 1 

000061 ARM System Alarms / 7 50 G2.4 See RO Outline 3.3 1 

000065 Loss of Instrument Air / 8 1 8 See RO Outline 3.3 1 

CE/E09 Functional Recovery 1See RO Outline 3.9 1 

K/A Category Point Totals: 2 3 3 2 4 2 Group Point Total: 16
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PWR SRO Ext....,nation Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 3

Form L--401-3

�76�

NUREG-1021, Revision 8

ES-40,

K K K A A G 

E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000028 Pressurizer Level Malfunction / 2 

000036 Fuel Handling Accident / 8 1 Interelationship between rad monitor and event 3.9 1 

000056 Loss of Off-site Power / 6 20 G24 Operational implications of EOP warnings, cautions and notes 4 1 

CE/A16 Excess RCS Leakage / 2 2 Interelationship between event and heat removal system 3.3 1 

K/A Category Point Totals: 0 2 0 0 0 1 Group Point Total: 3

I



PWR SRO Ex,.,.nation Outline 
Plant Systems - Tier 2/Group 1

Form --401-3

K K K K K K A A A A G 
System #/Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

001 Control Rod Drive 27 G2.1 See RO Outline 2.9 

003 Reactor Coolant Pump 1 ISee RO Outline 3.1 

004 Chemical and Volume Control 17 See RO Outline 2.7 

013 ESF Actuation (SRO) 4 Predict impact of loss of inst bus on sys 4.2 

014 Rod Position Indication 12 G2.1 See RO Outline 4 

015 Nuclear Instrumentation 1 See RO Outline 4.2 

017 In-core Temperature Monitoring (SRO) 2 Using CETs to mitigate core damage 4.1 

022 Containment Cooling 1 See RO Outline 3.6 

026 Containment Spray See RO Outline 4.1 

056 Condensate (SRO) 4 Predict impact of loss of condensate pps 2.8* 

059 Main Feedwater (SRO) 11 Predict impact of FW control failure 3.3* 

061 Auxiliary/Emergency Feedwater See RO Outline 3.9 
063 DC Electrical Distribution (SRO) ___ 1Predict impact of grounds on DC system 3.2* 
061 Liquid Radwaste 

See RO Outline 4.1 

071 Waste Gas Disposal 29 See RO Outline 3.6* 

072 Area Radiation Monitoring 4 See RO Outline 3.5* 

022 Containment Cooling 1 Cause/effect between CCS and SRW sys 3.7 

059 Main Feedwater 3 See RO Outline 2.9 

013 ESFAS 2 See RO Outline 4.2 

K/A Category Point Totals: 3 1 1 1 1 0 0 5 1 4 2 Group Point Total: 19
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PWR SRO Examination Outline 
Plant Systems - Tier 2/Group 2

Form ES-401-3

K K K K K K A A A A G 
System # / Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

002 Reactor Coolant 19 See RO Outline 2.9 1 

006 Emergency Core Cooling 8 See RO Outline 4.3 1 

010 Pressurizer Pressure Control 3 See RO Outline 3.8 1 

011 Pressurizer Level Control 2 See RO Outline 3.7 1 

012 Reactor Protection 

6 09 016 Non-nuclear Instrumentation (SRO) -Predict impact of detector failure on sys 3.1 * 1 

027 Containment Iodine Removal 

028 H2 Recombiner and Purge Control See RO Outline 3.1 1 

029 Containment Purge See RO Outline 4 1 

033 Spent Fuel Pool Cooling See RO Outline 3.3 1 

034 Fuel Handling Equipment 2 See RO Outline 3.1 1 

035 Steam Generator 1 See RO Outline 3.9 1 

039 Main and Reheat Steam See RO Outline 2.7* 1 

055 Condenser Air Removal See RO Outline 2.7 1 

062 AC Electrical Distribution 

064 Emergency Diesel Generator 3 See RO Outline 3.6 1 

073 Process Radiation Monitoring See RO Outline 3 1 

075 Circulating Water 

079 Station Air 1 See RO Outline 2.7 1 

086 Fire Protection 4 See RO Outline 2.9 1 

103 Containment 4 Design features of access hatches 3.2 1 

K/A Category Point Totals: 0 1 2 1 2 2 2 1 3 3 0 Group Point Total: 17

CONFIDENTIAL
NUREG-1021, Revision 8
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PWR SRO Examination Outline 
Plant Systems - Tier 2/Group 3

Form ES-401-3

K K K K K K A A A A G 

System # / Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

005 Residual Heat Removal / SDC 

007 Pressurizer Relief/Quench Tank 1 See RO Outline 2.9 1 

008 Component Cooling Water (SRO) 9 Predict impact of letdown temp on VXs 2.8 1 

041 Steam Dump/Turbine Bypass Control 5 See RO Outline 3.6 1 

045 Main Turbine Generator 20 See RO Outline 3.6 1 

076 Service Water 

078 Instrument Air 

K/A Category Point Totals: 2 0 0 1 0 0 0 1 0 0 0 Group Point Total: 4 
Plant Specific Priorities ;_ 

System/Topic Recommended Relacement for: _Reason 

Plant Specific Priority Total: (limit 10)

U IN TflE T1A L
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ES-401 Generic Knowledge and Abilities Outline (Tier 3) Form ES-401-5

CONFI" ENTIAL

/0

NUREG-1021
Interim Rev. 8, January 1997



PWR RO Examination Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 1

Form ES-401-4

K K K A A G 
E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000005 Inoperable/Stuck Control Rod / 1 3 Determine actions with >1 CEA inoperable 3.5 1 

000015/17 RCP Malfunctions / 4 2 Knowledge of CCW lineup to RCPs 3 1 

CE/A13 Natural Circ. / 4 2 Abnormal/Emergency procedure associated with event 3.2 1 

000024 Emergency Boration / 1 6 Determine boron dilution event 3.6 1 

000026 Loss of Component Cooling Water / 8 3 Valve lineup necessary to restart CC system 2.6 1 

000027 Prz Pressure Control Sys malfunction / 3 32 G2.1- Apply system limits and precautions during event 3.4 1 

000040 CE/E05 Stm Line Rupture/EHT / 4 2 Adherence to procedure and operation within facility license 3.4 1 

CEA1 1 RCS Overcooling - PTS / 4 2 Ability to monitor operating characteristics during event 3.2 1 

000051 Loss of Condenser Vacuum / 4 32 G2.1- Apply system limits and precautions during event 3.4 1 

000055 Station Blackout / 6 3 Determine actions required to restore power during event 3.9 1 

000057 Loss of Vital AC Elec. Inst. Bus / 6 Actions in AOP for loss of vital AC instrument bus 4.1 1 

000062 Loss of Nuclear Service Water (SW) /4 6 Ability to operate/monitor component flow rates during event 2.9 1 

000067 Plant Fire On-site / 9 

000068 Control Room Evac. / 8 5 Determine availibility of RCS heat sink during evacuation 4.2 1 

000069 Loss of CTMT Integrity / 5 Knowledge of steps contained in AOP 4 (Loss of Cont Integrity) 3.8* 1 

000074 Inad. Core Cooling / 4 3 G2.2- Knowledge of operational differences between Units 3.1 1 

000076 High Reactor Coolant Activity / 9 6 Reasons for actions in AOP 6 (Hi RCS Activity) 3.2 1 

K/A Category Point Totals: 1 0 4 2 6 3 Group Point Total: 16

CONFIDENTIALNUREG-1021, Revision 8
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PWR RO Examination Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 2

Form ES-401-4

K K K A A G 
E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000001 Continuous Rod Withdrawl / 1 8 Interelationship between event and CEA indication 3.1 1 

000003 Dropped Control Rod / 1 4 Reasons for actions in AOP 1B (CEA Malfunctions) 3.8* 1 

000007 CE/E02 Reactor Trip Stable/Recovery/ 1 Interelationship between event and heat removal systems 3.5 1 

000008 Pressurizer Vapor Space Accident/ 3 1 Operational implications of open or leaking SV or ERV 3.2 1 

000009 Small Break LOCA /3 23 Reasons for RCP Trip strategy during SBLOCA event 4.2 1 

000011 Large Break LOCA /3 10 Determine adequate core cooling during LBLOCA event 4.5 1 

000022 Loss of Reactor Coolant Makeup / 2 1 Determine existence of Charging line leak 3.2 1 

000025 Loss of SDC (RHR) / 4 Implications of loss of SDC during all modes of operation 3.9 1 

000029 ATWS / 1 31 G2.1- Determine correct switch lineup during event 4.2 1 

000032 Loss of Source Range NI / 8 1Operate/monitor restoration of power to Nis. 3.1 * 1 

000033 Loss of Wide Range NI / 7 1Operational implications of voltage change effects 2.7 1 

000037 Steam Generator Tube Leak / 3 7 Actions in AOP 10 for SG leakage 4.2 1 

000038 Steam Generator Tube Rupture / 3 1 Monitor for abnormal increases in SG levels during event 4.5 1 

000054 (CE/E06) Loss of Main Feedwater / 4 

000058 Loss of DC Power / 6 

000059 Accidental Liq Waste Release / 9 Interelationship between accidental release and monitor 2.7 1 

000060 Accidental Gaseous Radwaste Rel. / 9 3 Actions in AOP 6C during accidental Radioactive gas release 3.8 1 

000061 ARM System Alarms / 7 50 G2.4- Verify setpoints and operate per Alarm Manual 3.3 1 

CE/E09 Functional Recovery Interelationship between EOP 8 and reactivity control 3.6 1 

K/A Category Point Totals: 3 4 4 2 2 2 Group Point Total: 17

NUREG-1021, Revision 8 CONFIOENTIAL
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PWR RO Examination Outline 
Emergency and Abnormal Plant Evolutions - Tier 1/Group 3

Form ES-401-4

K K K A A G 
E/APE # / Name / Safety Function 1 2 3 1 2 K/A Topics Imp. Points 

000028 Pressurizer Level Malfunction / 2 

000036 Fuel Handling Accident / 8 27 G2.2- Knowledge of Refueling process 2.6 1 

000056 Loss of Off-site Power / 6 

000065 Loss of Inst Air / 8 Determine failure modes of air-operated valves during event 2.9* 1 

CE/A16 Excess RCS Leakage/2 Interelationship between RCS leakage and control function 3.2 1

4�4.44�4.-4-4 4- 4.

4 4-4 4 4-4-4 4- 4-

4-4-4-4-4-4-4 4- 4.

*t-t-t-*t-t-*t--t 4 4

4 4--I 4-4-i-i 4 4

K/A Category Point Totals: 1 1 1 Group Point Total: 3
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PWR RO Exa ... iation Outline 
Plant Systems - Tier 2/Group 1

Zý47
K K K K K K A A A A G 

System # / Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

001 Control Rod Drive 27 G2.1- Knowledge of system function 2.8 1 

003 Reactor Coolant Pump Knowledge of bus power supplies 3.1 1 

004 Chemical and Volume Control 1 17 Monitor deborating IX operation 2.7 1 

013 Engineered Safety Features Actuation 4 Determine impact of loss of inst bus 3.6 1 

015 Nuclear Instrumentation Cause/effect between Nis and RPS 4.1 1 

017 In-core Temperature Monitoring 2 Using CETs to mitigate core damage 3.6 1 

022 Containment Cooling Monitor CAC operation 3.6 1 

056 Condensate 4 Predict impact of loss of cond. pump(s) 2.6 1 

059 Main Feedwater 3 Predict effect of DFWCS failure 3.0* 1 

061 Auxiliary/Emergency Feedwater Interrelationship between AFW and RCS 3.6 1 

068 Liquid Radwaste 11 G2.3- Ability to control Radiation release 2.7 1 

071 Waste Gas Disposal 4 Relationship between WG and ventilation 2.7 1 

072 Area Radiation Monitoring 2 Impact of detector failure 2.8 1 

068 Liquid Radwaste Design features of Misc Waste System 3.4 1 

013 Engineered Safety Features Actuation 2 Monitor auto operation of ESF equip 4.1 1 

072 Area Radiation Monitoring 4 Cause/effect on CR ventilation system 3.3* 1 

015 Nuclear Instrumentation 3 Predict impact of Xe oscillation 3.2 1 

003 Reactor Coolant Pump 13 Cause/effect of RCP Oil-lift pump 2.5 1 

061 Auxiliary Feedwater 7 Cause/effect of water source on system 3.6 1 

G56 Condensate 3 Cause/effect of MFW on Condensate sys 2.6* 1 

004 Chemical and Volume Control 11 Monitor L/D and Charging design flows 3 1 

071 Waste Gas Disposal 29 02, N2 or H2 Limits of WGDT 3.0* 1 

001 Control Rod Drive 23 Design features of CMI 3.9 1 

K/A Category Point Totals: 6 1 0 2 1 0 1 6 1 3 2 Group Point Total: 23

NUREG-1021, Revision 8
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PWR RO Examination Outline 
Plant Systems - Tier 2/Group 2

Form ES-401-4

K K K K K K A A A A G 
System # / Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

002 Reactor Coolant 1 9 Implications of neutron embrittlement 2.6 1 

006 Emergency Core Cooling 8, anuall operate ESF (including RESET) 4.2 1 
010 Pressurizer Pressure Control 3 Monitor PORV and Block Valves 4 1 

011 Pressurizer Level Control 2 _Cause/effect of Malfunction on RCS 3.5 1 

012 Reactor Protection 6 _Relationship between RPS and Main Turb 3.1* 1 

014 Rod Position Indication 12 G2.1- Apply TRM requyirements to RPI 2.9 1 

016 Non-nuclear Instrumentation 1 Predict RRS NI detector failure effects 3.0* 1 

026 Containment Spray 1 Effect of malfunction of CS on Cont CIg 3.9 1 

029 Containment Purge Monitor auto isolation of Cont Purge 3.8 1 

033 Spent Fuel Pool Cooling 1 Monitor SFP water level for design limit 2.7 1 

035 Steam Generator Monitor auto water level control 4 1 

039 Main and Reheat Steam 9 Predict effect/monitor MS Rad Monitor 2.5* 1 

055 Condenser Air Removal 1 _CAR malf effect on Main Condenser 2.5 1 

062 AC Electrical Distribution 5 Interlocks of synchscope (paralleling) 2.7* 1 

063 DC Electrical Distribution Impact of ground on DC system 2.5 1 

064 Emergency Diesel Generator 3 Knowledge of control power supplies 3.2* 1 

073 Process Radiation Monitoring Operational implications of source (crud) 2.5 1 

075 Circulating Water 2 Cause/effect of CW on liquid release 2.9 1 

079 Station Air Monitor PA to IA CV X-connect op 2.7 1 

086 Fire Protection 4 Effect of malf of fire detector on system 2.6 1 

K/A Category Point Totals: 2 1 3 1 2 1 2 2 2 3 1 Group Point Total: 20

NUREG-1021, Revision 8 CONFIDENTIAL
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PWR RO Examination Outline 
Plant Systems - Tier 2/Group 3

Form ES-401-4

K K K K K K A A A A G 

System # / Name 1 2 3 4 5 6 1 2 3 4 K/A Topics Imp. Points 

005 Residual Heat Removal / SDC 

007 Pressurizer Relief/Quench Tank 1 Design features for Quench Tk cooling 2.6 1 

008 Component Cooling Water 

027 Containment Iodine Removal Cause/effect of Iodine and CS systems 3.4* 1 

028 H2 Recombiner and Purge Control Effect of malf on Hydrogen Recombiners 2.6 1 

034 Fuel Handling Equipment 2 Monitor auto operation of load limits 2.5* 1 

041 Steam Dump/Turbine Bypass Control 5 Cause/effect of Stm Dump on RCS 3.5 1 

045 Main Turbine Generator 20 Cause/effect between MT and protection 3.4 1 

076 Service Water 2 Predict effect of temp changes on loads 2.6* 1 

078 Instrument Air 2 Knowledge of power supply for SWACs 3.3* 1 

103 Containment 

K/A Category Point Totals: 3 1 0 1 0 1 1 0 1 0 0 Group Point Total: 8 

Plant Specific Priorities System/ topic Recommended Replacement for: Reason Points 

Plant Specific Priority total: (limit 10) 
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