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Deploying more intuitive HMI graphics in

accordance with the ISA standards
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Introduction

« Are you / your operators able to understand the
information displayed on your HMI?

« Have you ever found yourself searching for information on
an HMI?

« Can you quickly and effectively recognize deviances in
your process through your HMI?
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ISA-101

« ISA 101 — Human Machine Interfaces for Process Automation
Systems. (July, 2015)
« “provide guidance to design build, operate and maintain HMIs to achieve a

safer more effective process control system under all operating
conditions.”

« “improve the user’s abilities to detect, diagnose, and properly respond to
abnormal situations.”

- Standardized approach to HMI Design — not restricted by brand of
HMI, type of process, PLC, DCS, etc.

. Idndustry standard but not widely implemented — due to release
ate.

 Not restricted to new systems. Older systems can be converted to
some of the standards outlined with a quick turn over.

By implementing ISA 101 philosophies we have found that the goals
set fourth are satisfied, allowing users to focus on information
desired, better than the previous generation HMIs.

www.thermosystems.com



Overview of Topics

1. Informational Guidelines - Grouping, Coloring, Types of
displays.

« How it will immediately affect Operations.

2. Separation of Screens - Based on diversity of needs within
the end user’s organization.

« To allow users to obtain the information they want

3. Density of Information - How it affects the end user’s
understanding / operation /
maintenance.
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Informational Guidelines
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Types of Displays

One display does not fit all scenarios...

##.# psi

Process
Information
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Process with Tolerances Process Dependent
e.g. PID Loop
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Types of Displays - Example
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Grouping of Information

When deployed correctly: Grouping is not present / not

intuitive:

1. Allows users to quickly 1. Users will spend more
focus in on the time searching for
information they need. information.

2. Can show a large amount 2. Information will become

~ of informationin a cluttered and possibly
simplified format. distracting.
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Grouping — Example

PLANT EFFICIENCY

1796.4 KW 12360.5 KWH

0.778 0.789

TOTAL POWER 3712004 KWH

CHILLER 1 CHILLER 2

COOLING 0.0 TONS COOLING 1213.3 TONS

DELTAT 5.0 DEGF DELTAT 8.9 DEGF

CHILLER 3 CHILLER 4

COOLING 1095.7 TONS COOLING 0.0 TONS

DELTAT 8.1 DEGF DELTAT 5.7 DEGF

CONDENSER WATER PUMPS

CWP-2, CWpP4 115.0 KW

CHILLED WATER PUMPS

57.3 %FS

0.0 %FS

COOLING TOWERS

0.0 %FS

67.6 %FS

123.9 KW
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Why is Coloring Important?
1. Users may be colorblind / vision deficient.

« Certain color combinations may not be clear / visible to
users.

2. Coloring will influence the amount of eyestrain user
experience over extended time.

« High contrast should be limited.
3.  Will affect users situational awareness.

« When a consistent clear format is used, users can identify
problems / alarms quicker because the problem will stand
out.
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Coloring - Examples

Normal Alarm

##.# psi

Colorblind
##.# psi
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Coloring - Example

PRI CHWS PRI CHWR PRI CHW PRI CHWS PCHWS/PCHWR SEC CHW ETS # PRI CHWS PRI CHWR PRI CHW PRI CHWS PCHWS/PCHWR SEC CHW ETS#
TEMP TEMP DELTAT FLOW DIFF PRESS DELTAT TEMP TEMP DELTAT FLOW DIFF PRESS DELTAT
ETSA-1TE-11000 ETSA-1TE-11001 ETSA-1FT-11007 ETS-1-1PDT-11002 1

ETS-2-2TE-11000 ETS-2.2TE-11001 ET5-2-2TE-11000 ET5-2-2TE-11001 ET5-2-2FT-11007 ET5-2-2PDT-11002

ETS-22FT-11007 ETS-2 2PDT 11002
ETS-3-3FT-11007 ETS-3-3PDT11002
iTS4A4AFF-1 moi 1TS-4A-4APDT-1 mof

ETS_5_5FT_15002 ETS_5_5PDI_15003

ETS-6-6FT-11007 ETS-6-6PDT-11002

ETS_7_TFT_17002 iTS_UDPU 7003

ET5-3-8FT-15004. ET5-3-8PDT-18002

ETS-9-9FT-19004 ET5-9-9PDT-19002
ET5-10-10FT-11007 ITsrmrmPDTrMooi

ETS-11-11FT-11007 ]

ETS-3-3TE-11000 ETS-3-3TE-11001

TS4ASATE-11 T 54ASATE-11001

TS 4AAATEA1 T 5 4A4ATE-11001 T 5 4A4AFT-1100 T5-4A4APDT-1100; 7
4 4.4 Deor | 25 Deor |

ETS_5_5TE_15012 | | |ETS_5_5TE_15013

ETS_5_STE_15012 | | ETS_5_STE_15013

ETS-6-6TE-11000 ETS-6-6TE-11001

6 ET5-6-6TE-11000 ETS-6-6TE-11001 [ 2.9 Degr | ET5-6-6FT-11007 BECCEEITRE 19 oogr | 5

ETS_7_7TE_17012 ETS_7_7TE_17013 ETS_7_7FT_17002 TS_7_TDPT_17003]

ETS_7_7TE_17012 | | | ETS_7_TTE_17013

ET5-3-8TE-

ETS-9-9TE-19000 ETS-9-9TE-19001

g ET5-9-9TE-19000 ET5-9-9TE-19001 ET5-9-9FT-19004 ET5-9-9PDT-19002

ETS-10-10TE-11000] | [ETS-10-10TE-11001

10

ETS-11-11FT-11007

ET5-11-11TE-11000] | [ETS-14-14TE-11001

1"

ETS-11-11FT-11011

ETS-11-11FT-11011

ETS-1212FT-11007

ETS-12-12TE-11001
ETS-12-12FT-11011

ETS12.12FT-11007 |

ETS-1212TE-11000] | [ETS-12-12TE-11001

~

12

FEVEFRENLEEE
FEEETRERLER]

ET5-12-12TE-11000}

ETS-12-12FT-11011
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Separation of Screens
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When should Screens be
Separated?
1. Information is not related to the process shown.

2. Too much information on the screen.

3. Information is does not pertain to primary users.
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When should Screens be
Separated?
Example - Chilled Water Plant — Leg Piping overview

« Operators want to know differential pressures to adjust
pump speed setpoints. (Primary users)

- Managers / Admin want to know totalized tonnage for
billing purposes / efficiency calculations. (Secondary users)

« Engineers want to know pipe diameters and use screen as
a reference. (Tertiary users)
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Operations Screen

LEG 2
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Management / Admin

Screens

BUILDING INFORMATION December 75 December 1 December 112
Building: N November 1 November 735 November 2314
October 29536 October 4187 October 2654
Gross Area: 352,040 sqft September 116334 September 8399 September 15162
Building Type: Undergrad Housing August 150665 August 12347 August 42419
July 129489 July 12623 July 52230
June 107021 June 9851 June 19635
May 67102 May 5679 May 7823

PLC STATUS: LOCATION: April 16203 April 5660 April 957
March 7481 March 3173 March a18

February 477 February 1 February 9

January 463 January 1 January 8

Last Updated: AR Last Updated:

Last Updat

Building Overview

TPT Monthi Monthly Total Monthly Total
Building Monthly Overview o i b sy o

December December 67514 December 87227
November November 70529 November 87227
SO xR el (Elnl V& (8 P October October 70048 October 87227

Total Flow 878.4 klbs Energy Flow 0.0TONS
September September 66290 September 87227

E-1IAB bus duct (5-1 CH-2 IAB

Total Energy 16533.2 kWH Energy Flow 0.0 TONS Auoust August 54925 uoust Sr22n
E-2 EC Residence Hall (2000amp) Total CH-3 EC Residence Hall Total lufy July 2153 gty Bi22
Total Energy Energy Flow 5.9 TONS June June 70149 June 87227
E-3 EC IAB Setvice B May May 78620 May 87227
Total Eneray 29714.3 KWH r— April 1237 April 74856 April 167914
E-4 EC IAB Service A March 1403 March 71879 March 192858
jotalEnengy, 2093 7EA{KWH] February 1922 February 67572 February 111385
January 17156 January 42886 January 111385

Last Updated: HERERY Last Updated: i N Last Updated: R
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Engineering

Teg#l Teg#l } Teu#7
CHw cw | Plasma lab rm. 102
System to AHU's (Deticated System) | FCU rm. 203
N FCU's on the 200 and 300 Level west
fiar ]
fre |
300 vl FCU
Hall & Server room
a4 14" Express Riser
b4 112" ] 7 (Debottleneck) Lesls
Service Building ArtProp
[E=n L L Air Compressors 1 = Computer Science
EC4 ECA7 — T Buildin
Engineerin
Lea#2 Taom [ — o) 1 g 9
Hall —
Leg #2 fio" | fra ] e
I i} N IT 11
n
- Legy #2
- ] | [+ Hall -
9th Floor
10T L]
ez e - .
Mathematics Coniay room A
1o~
Hall [15- B3
B a
Hall W e T H 10 - Teg 7
15 , < | Grounds Garage
18 IT Service hidg
‘ PT
< Ps
Ps
< R Leg #3 Leg #6
P4 Library
‘ 0

www.thermosystems.com




Density of Information
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Density of Information

Showing related process information

« Increases users understanding of the process.
« Makes troubleshooting easier.
« Can usually be accomplished by simple techniques.

 FlE3611 [ FIB337__) FIB3B55
{2679 SCFM_] (2067126 PPH ]

i i i
FI-63611 Daili Averaie | Fl-63337 Daili Averaie | l Fl-63655 Daili Averaie I

FI-53611 D'a'i'l’i Total ] [ FI-53337 E)aﬂ{TétE | FI-E?S%Sﬁi‘!{TE{Q o
‘ FI-53611 Yearly Total f FI-53337 Yearly Total | F FI-53655 Ye—;r'li' Total |
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Combining Information - Example

PERFORMANCE REQUIREMENTS GRAPH:

L GAS ENERGY
KWW 98.1 MMBTU
K EXPECTED
EXPORT
lw W
ACTUAL
EXPORT
Kw W
DIFFERENCE
W
OUTDOOR
TEMPERATURE
45 DEGF

RELATIVE
HUMIDITY
%RH

KO

H

K

l

I

il

EXPORTPOWER

DEW POINT
32 DEGF

LEGEND

MINIMUM
PERFORMANCE

CURRENT
CONDITIONS

OUTSIDE AIR TEMPERATURE
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Less is More

1. Too Much information on the screen:

« Can cause confusion in operations.
« Information is misinterpreted.
« User has to focus on the information desired.

2. Lessis more approach:

« Information shown is important to the running process.
« Detailed information is shown in popups / secondary screens.

« Allows operations to focus on the process and still allows for
additional information to be shown (in secondary screens /

popups).
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FEED TANKS

11:07:37 AM
112312016

TK-822 Wing 5

FV823/01

Pneumatic Pump
Tank Level

822-01 |
14.9 %

Tank Temp

TE822.01
0.0°C

—
m

TK-824 Wing 4

FV825/01

Pneumatic Pump

Tank Level

LE824-01

4.7 %

Tank Temp

TE824-01

9.3°C

Waste Sump

1 [ LsHs22.02
'-3- NORMAL

TO MAIN LOOP

LEB80-01

51.5%




Less is More - Example

3 Breaker Info ; ) & |
MAIN-A
480V TBUSS-806001 Bus A Main Breaker
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Lessons Learned

1. Planning is Key

« Removes secondary information from screens to increase
performance.

« Working with Operations in development is critical to success —
Operations will take ownership of the screens.
« Customer is aware of the design / knows the philosophy of

showing / removing certain information from the primary
screens.

2. Operations Will Adapt Quickly

« Operators typically struggle with changes to the system,
however because the ISA Standard is focused around them
(primary users), Operators adapt much quicker, and benefit
faster.
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