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1. Introduction
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Organization of Presentation
1. Updates in the NUREG-0711 Revision 3
2. Human Factors Engineering in Stress Test
3. Human Factors Engineering for New Types of Reactors
A. Discussion: Approaches to Challenges




2. Update in the NUREG-0711 Revision 3

NUREG-0711 Revision 3
- Date Published: November 2012
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2. Update in the NUREG-0711 Revision 3

Major Updates in the Revision 3

Functional Requirement Analysis: Power Generation
Beyond-DBAs and Severe Accidents
Automation-related Guidelines

Interaction with Deterministic Safety Analysis Included
HFE V&V Simplified
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2. Update in the NUREG-0711 Revision 3

Functional Requirement Analysis

Ensure
Safety

Goals

Reactivity
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Power
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Figure 4-1 Vertical slice through a plant’s functional hierarchy for ensuring safety
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2. Update in the NUREG-0711 Revision 3

Beyond-DBAs and Severe Accident

« HFE V&V, Sampling Dimensions: ¢« Task Analysis: Severe
B-DBA Accidents
HRA: Level 2 PSA « Treatment of Important Human
Actions: Level 2 PSA, D3
Coping Analysis (B-DBA)
HSI Design, Post-accident
monitoring: core damage

HFE V&V, Sampling Dimensions:
B-DBA
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2. Update in the NUREG-0711 Revision 3

Automation-related Guidelines
= Automation, automatic, automate 20 A2 2|+

35 3 72 2

/ Rev. 3 Automation 2gd =2 QA 0f \

+ The “Function Requirements Analysis and Function Allocation” element better addresses modern
implementations of automation.

+ if a computer operated support system, a computerized procedures system, or advanced
automation are planned to be used, the OER should describe the HFE issues associated with
using them.

+ TA: tasks related to monitoring of automated systems that are important to plant safety, and the
use of automated support aids for personnel, such as computer based procedures.

+ HSI Design: the responsibilities of the crew for monitoring, interacting, and overriding automatic
systems and for interacting with computerized procedures systems and other computerized
operator support systems.

\- HFE V&V: Automatic System Monitoring — The sample should include situations in which /

humans must monitor a risk-important automatic system.
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2. Update in the NUREG-0711 Revision 3

Interaction with Deterministic Safety Assessment

Human Reliability Analysis « Treatment of important human
- Risk important human action actions
from HRA/PSA - Risk important human action

from HRA/PSA

- Operator actions credited in
Chapter 15

- Operator actions identified in
the D3 coping analysis
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2. Update in the NUREG-0711 Revision 3

HFE V&V Simplification

= The Verification and Validation element was revised to
simplify and streamline the guidance on scenario
development, performance measurement, and human
engineering discrepancy evaluation.

+ (John O'Hara, Human Factors Engineering Program Review Model (NUREG—0711) Revision 3:
Update Methodology and Key Revisions, NPIC-HMIT 2012)

= Scenario Sampling 02l
- Scenario Definition 3=t detailed scenario 2+
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3. Human Factors Engineering in Stress Test

Stress Test

Stress Test =X
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operational states accident conditions

beyond design basis
accidents

anticipated
normal operational design basis severe
operation occurrences (a) accidents (b) accidents

accident management

(a) Accident conditions which are not explicitly considered design basis accidents but which are
encompassed by them.
(b) Beyond design basis accidents without significant core degradation.
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3. Human Factors Engineering in Stress Test
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4. Human Factors Engineering for New Types of

New Types of Reactors

= Small and Modular Reactors
- Research Reactors

= Gen IV Reactors

New Types of Reactors &4t Xl
= SIH #XHl XI&0] Light Water Reactorg J|Hte g XML

= Technology-Neutral # Kl XI& 0] 2

uuuuuuuuuuuuuuuu % 44 14



4. Human Factors Engineering for New Types of

HFE for New Types of Reactors

= NUREG-0711 HFEPPC| Framework2 S0l XMLJls
- HFEPPO| Framework& Systems Engineering 7|4t 2 JHEEI O
SO M2Ils
= 2} Element®| M|F &2l &= (Analysis, Design, V&V,
Implementation, Operation)®] =38 EA S} 0] T

/ Potential Human Performance Issues relating to SMRs(BNL-96809-2012) \

Novel Designs and Limited Operating Experience from Predecessor Systems
Multi-unit Operations and Teamwork

High Levels of Automation for All Operations and its Implementation
Managing Non-LWR Processes and Reactivity Effects

Ko Passive Safety Systems /
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0. Discussion: Approach to Challenges

Functional Requirement Analysis and Function
Allocation (FRA & FA)

Safety and
Power Automation
Generation

e S

New Types of BDBA and SA
Reactors
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0. Discussion: Approach to Challenges
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6. Conclusion

< Scope of Human Factors Engineering
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