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Outline

» Background: What is an HMI?

« HMI’s at NIST, who created them.

* The problem?

* Our solution, and its projected implementation.

* Future work
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What is an HMI?
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The current HMI’s at NIST, and who created them?

SNR Calcs 2022/08/10 14:35:02 g&PISP__ 24min ﬂ
PRI NC-3 SNR
Log. Power 1minydi 00 3989
Percent Power ﬁ
Period Analysis ;
g -
Signal-Noise Rat % dB
o < [€3H |NC-6 SNR
Digital Signals F 001 39.93
B (@l 004
Log Messages = - dB
o
O O 2 14:2: 14:2 14: 21 14:31 14: 3 14: 3. % ! dB
SNR Ready  SNR Trouble
A w (0003/1000)
up DOWN Channel Level Type w Alarm time
¥ NC-7 Period 1 L 2022/08/10 14:35:01.000
A NC-7 Period 1 L 2022/08/10 14:34:50.000
¥ NC-7 Period 1 L 2022/08/10 14:34:40.000
-7 CENTER FOR HIGH RESOLUTION NEI
NIST

A ANl

Noise Monitor HMI created by James
Whipple
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The problem?

An example of a poor HMI
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Task Analysis

Task analysis is the process of understanding how a user performs their task and
achieves their goals.

NUREG-0711 defines a task as a “group of related activities with a common objective.”
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User Definition

e Understanding End-Users - b=
e Significance of User Experience ¥
e Four Key User Groups o
e Guided by ANSI/ISA 101.01 standard O
definitions
e Unique Needs of Each Group J—
e Designer’s Role : @
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Uptime

In the face of increasingly complex
machinery, it is crucial to
understand that the sophistication
of Human-Machine Interfaces
(HMIs) does not render them
Immune to system failures and
lockouts.

+ HMI

Digital Clocks w/Seconds
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Level Hierarchy in HMI’s
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Navigation

2y Navirsation S T c ~ Javw b on S
Level 1 oA Deap Navigation Scheme Shallow Navigation Scheme
Overview Display with 4 Display Levels with 4 Display Levels
|
SSSu w== —

Level 2 P Py 3 T
e - .
e —t + | [ HEN

—La ’ . " ot 3
L l 3 Process Unit Process Unit Process Unit Process Unit . " ,: — . v ] . —— .-"‘ r [ - Y -
eve Detail Display Detail Display Detall Display Detail Display | .“-' ‘
o] ]
- I

== = e
1.y . S dh— - 3
l l l 1 T _L _.]r_] 0 a3
Process Unit Process Unit Process Unit Process Unit A ’ A ' ‘ ’ | ’ ‘ B ‘
Level 4 Support Displays Support Displays Support Displays Support Displays L3 : :
(ex Faceplizes) (ex Faceplxes) (ex Faceplaes (ex Faceplaes
Not Reco Recommended

When considering the design of an HMI, navigation plays a pivotal role. Image provided by ASM Consortium.
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Color Hierarchy

tign FeRtemanee HME Destan ® Gmicons

Color Ul Element Meaning 7- Bl | |
Red P&ID Device Icons such as Running . -

pumps and motors - - D -

Alarms Alarm is active. —m*" . -

NN

Green P&ID Device Icons such as Stopped A -

pumps and motors = A ¥ @
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Situational Awareness

Situational Awareness Levels

Comatose — Not able to function

High Alert — Confirmed threat, must act

No Change

/\ Observation
Perception ‘ Gather
@ Information , war ¢ ential t
“/ '
U \ l Relaxed Awareness — Enjoying life while paying attention

Change Communication [

\

-

Tuned Out — Not paying attention

e/
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Conclusions

ABSTRACT

The National Institute of Standards and Technology's Center for Neutron Research (NCNR) houses

a M), ig

schemes, designs, and structures. 5 isto develop

future HMI within the NCNR. Well 4 HMi

or shutdown durations, and

training time, curtailing.
minimizing any uncertainties associated with machine interfaces. This initiative aims to bolster

consistency, ease of use, and boost operational efficiency across the center’s machinery.

To streamiline this project, we leverage key industry standands from diverse sources, including IS4,

ANSI, and HFES. These guidelines shape our approach towards usability and performance,

needs of the NCNR's user

base. This project emphasiz ers in implementing

and assessing these specifications.

By assessing s ces at NCNR, our, a

of HMI by, hi
project will enhance machine interactions at NCNR, establishing a foundation for improved user

experiences, a unified design acsthetic, and streamlined operations.

NIST

and Future Work

1. DEFINITIONS

Graphical User Interface
Human Error Probability

Human Factors and Ergonomics

Human-Machine Interface

Human Performance Analysis

Human Reliability Analysis

National Bureau of Standards (now known as NIST) Reactor
NIST Center for Neutron Research

National Institute of Standards and Technology
Programmable Logic Controllers
Performance-Shaping Factor

Situational Awareness
Any individual who operates or controls an HMI as part of their duies assigned in
the NCNR.

2. INTRODUCTION

2.1. What is an HMI?

An HMI, or Human-Machine Interface, is more than just a user interface; its a crucial platform
designed specifically to enable users to observe, control, and troubleshoot mechanical systems
and apparatuses. Although it is feasible to apply this definition to any interactive screen

engaging with a device, the usage of HMI is predominantly confined within industrial contexts

HMI and Graphical User Interfaces (GUI) bear some semblance in functionality; however, they
are not interchangeable concepts. Often, GUIs are utilized within HMIs to augment the visual
interpretation of information.
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