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Goals

*Design a Human Machine Interface layout for the NBSR Control System

*Use 3D CAD software (SolidWorks) to generate a design

*Collectively apply reactor operator feedback and standards
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Design Approach
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Guidance

*Human Factors Engineering Review Model (NUREG-0711)

*Department of Defense Standard Practice Human Engineering Requirements for
Military Systems, Equipment, and Facilities (MIL-STD-46855A )

*Guidelines for Preparing and Reviewing Applications for the Licensing of Non-
Power Reactors: Standard Review Plan and Acceptance Criteria (NUREG-1537,
Part 2)




Design Specifications

Redundant
a) Must consider redundancy in digital systems

b) Design should be able to avoid single failures
Simple

a) Use analog representations when needed since it reduces cognitive load of operator
b) Make sure displays are readily available and easy to read

Safe

a) Must go beyond guidelines to make sure design is safe

b) ]Ic)esign should promote less-stressful work environment and minimize operator
atigue



Design Specifications

Reliable

a) Must work with operators to understand their responsibilities and feedback
b) Must consider ways the design addresses HMI problems

Adequate

a) Must follow proper code, standards, and regulations needed for design

b) Must guard against common design errors
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The Department of Defense Design Criteria Standard for Human Engineering
(MIL-STD-1472G)

*Establishes general human . i —
engineering criteria for design e e © 7]
and development of military e — =
systems , equipment, and
facilities
*Control interference, spacing, =
consistency, grouping, control S e - ::;E':'::::
mounting height, are examples e ot Mgt V0|03 i e 4
of MIL-STD 1472G details used =1, T4 o1 i3
for HMI design sores
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Reactor Operator Interaction

*Feedback provided early in the design
ensured that errors in the HMI are
addressed

*°The HMI design will be used by the
operators

*Crucial to Human performance
Evaluation/Analysis as required from )
the Human Factors Engineering & 3
Program Review Model (NUREG-0711) 5




Current Control Console
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Final Design (SolidWorks)
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Human Performance Analysis

°Includes design specifications
*Describes the details about how the design met design specifications

°Includes standards and guidance applied

eDescribes the reactor operator interaction




Future Work

*Continue on electric layout
behind console

°|Install new storage pool
control panel on mock-up

*Human performance testing
on mock-up

STORAGE POOL SYSTEM




Conclusion

*After participating in the 2017 Surf Program, reactor operator feedback and The
Department of Defense Design Criteria Standard for Human Engineering (MIL-
STD-1472G) was applied to design a HMI for the NBSR Control Console.
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Disclaimer

Certain commercial equipment, instruments, or materials are identified in this
study in order to specify the experimental procedure adequately. Such
identification is not intended to imply recommendation or endorsement by the
National Institute of Standards and Technology, nor is it intended to imply that
the materials or equipment identified are necessarily the best available for the

purpose.
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