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» Why is Control Room Design Important?
» Control Room Requirements

» Control Room Key Design Considerations
* Human Machine Interface (HMI)
» Layout
» Consoles

* Architectural
* Other

» Case Studies
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Why Is Control Room Design Important?

» Reduces chance of human
error
* Improves plant safety
* Improves plant availability

* Reduces risk of equipment
damage

» Improves the health of your
operators
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CONTROL ROOM
REQUIREMENTS



Types of Requirements

» Functional Requirements
» Client Requirements

» Codes and Standards

» Other Constraints
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Functional Requirements Derived by Analysis

Task
Normal Operations
Performance Monitoring

Equipment Condition Monitoring
Shift Log

Monitor External Perimeter

Visitor Access Control
Ongoing Training
Simulator Training
Time Reporting
Initial Training
Email
Event Reporting
Startup Plant

Abnormal/Emergency Operations
Shutdown Plant
Lockout/Tagout - Normal Ops
Lockout/Tagout - Outage
DCS Configuration Changes
Shutdown Operations
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Equipment
Operator Workstation
Operator Workstation

Operator Workstation
Business Computer

Security System (Monitor with Joystick/Keypad)

Security System (Monitor with Joystick/Keypad)
Business Computer
Business Computer
Business Computer
Business Computer
Business Computer
Business Computer
Operator Workstation

Operator Workstation
Operator Workstation
Business Computer/LOTO Printer
Business Computer/LOTO Printer
Engineering Workstation
Operator Workstation




Task Criticality and Adjacency Drives Layout Constraints
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CONTROL ROOM KEY DESIGN
CONSIDERATIONS



Human Machine Interface: Hardware Considerations

P » Types » Computer Options
' » Task Based * Thick client
- Normal - Console mount
- Time Critical - Rack mount
* Situational * Thin client
Awareness

» Monitor Sizes
* Workstation 247-
27" Typ.
* Overview 407-75”
Typ.
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Human Machine Interface: Software Considerations
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Layout

» Console Orientation e e e | e e
» Communicaton | LAEL A IS ERIEE]
» Access to all task areas e > ol
» Emergency stop locations 0 kGl
» Overview monitor placement 8
o
50 11064

Tresco
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Design Guidance

INTERNATIONAL
STANDARD

ISO
11064-3

First edition
1999-12-15

Ergonomic design of control centres —

Part 3:
Control room layout

Conception ergonomique des centres de commande —
Partie 3: Agencement de la salle de commande
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Supervisor locations

Linear or arc, Linear or arc,

Linear or arc,

Linear or arc,

Linear or arc,

Linear or arc,

two-sided (2 G) two-sided (2 H) two-sided (2 1) two-sided (2 J) iwo-sided (2 K) two-sided (2 L)
Key
Control workstation: —[I
Supervisor [l. D. . - ’ - . Sor
'workstation: “D 4—|:| []-7 |:|-; &ﬁjﬂ &ﬁﬂ ﬂ ﬂ A—E| ﬂ ﬂ
Continuation: : ) ’ e T

Features Between supervisors and operators

Sharing workstation equiprment - - - + - -
Sharing off-workstation displays - - -2 - 2 )
Direct eye contact 4B ob - - b _
Verbal communication +4 oe o, d - & ¢
Low noise interfarance - - ] + - +
Message passing + 0 + + i} -c
Collection and delivery of paperwork + 0 - 0 - -
Standing in for supervisor e - +d od i =
Operator training by supervisor o9 - -d +8 - 1}
Equipment accesss for maintenance -b b ] + 0 0

Key

Better +
Average O
Worse  —

o

Careful positioning of workstations required to view or share off-waorkstafion displays.
Depends on precise layoul; better for arcs with operators culside; worse for arcs with operators Inside.

Operators or supervisor shall turn around or move,

Better fer operators adjacent 1o supervisor,




Consoles: Features

Slat Wall
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Consoles: Ergonomics & Adjustability

» Seat selection

» Console Furniture: Sit / Stand
» Fatigue

Tresco Winsted — Human Factors: Planning & Design of a Control Room
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Architectural Considerations

» Acoustics
« Wall, floor, and ceiling material selection
« Sound masking
» Light Levels
» Wall & Floor Color
» Materials / Durability
« 24/7/365
» High Traffic /
* Anti-static
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Research on Environmental Factors

d the Affiliated 13th International Scientific Conference on Sustainable, Modern and Safe Transport
omics (AHFE 2013) @ (TRANSCOM 201 9), High Tatras, Novy Smokovec - Grand Hotel Bellevue,
Factors and Eflg;’“ Slovak Republic, May 29-31, 2019
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: a
tion 10 Jeffers, .
eness and automa risty Warrender Robert Fatigue and Performance
. : war ss, Chris
ation a : chael Haass, . . . .
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4. Conclusions an ce interviewed t0 ness, via c(,mmumbl “oom.hey only ha ad ears of the Operatel: 4. Conclusion and future recommendations
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. late 1
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Vermont ot bility and rest The operators c)l(ll;’ happening 11 the re it how ¥ he t important of a pilot's sensory inputs, especially in providing information to

. - sta . e data - Vision is undisputedly the mos
and, in g;lccessﬁﬂ operatm:“;less what is actua field crew. (e oive the anerators maintain a safe flight, Although the human eye is optimised for daytime vision, it is also able to see in environments
contributor ttge T ovew, whol\’v‘l‘;qmv reliant or: d:pq that are intended with very low illumination.
s'\tuat‘t'l":sf it . e The correct illumination settings of instrument display panels e, g. backlight intensity, together with audiovisual
“peéafi?‘ mod: 13htmg UP the ofﬁ' ce: comfort and piloting comfort as a whole, effects crew performance and stress. The stress environment can have a

negative impact on the decision-making process. (Novék A., Mrazova M., 2015} Incorrect Interpretation of aircraft

This article experimentally verifies the influence and importance of the instrument panel backlighting intensity
settings during flights and its direct relationship between the €ye monitoring parameters. The results of the
measurements are graphs depicting the adaptation of the pilot eye(s), which adapt to the current lighting conditions
with a transition between different light intensity, By analysing the observed €y¢ parameters such as saccadic eye
movements, blinking, eye fixation and dwel] time, under different light conditions, the authors concluded that there
was a direct influence with the intensity of the instrument panel backlight, especially during night flight conditions,
The resuits of this €ye monitoring analysis supports the hypothesis that visual fatigue depends on backlight intensity
levels. Moreover, the backlighting of the instrument display panels, during a flight influence the pilot via visual
fatigue. A higher visual fatigue can therefore be expected as a consequence of the factors mentioned above.
Additionally, visual fatigue can be linked to sleep deprivation, circadian rhythm synchronisation factors and general
fatigue inducing conditions. (Caldwell J A, 2005).
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Other Considerations

» Fire Alarm & Protection CLEAN AGENT SYSTEM CAS
» Access Controls PRODUCT QUALIFICATIONS:

» Communications Equipment
> Cable Routing

> HVAC Color/Finish: N/ A
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CASE STUDIES



New Plant Control Room Design
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e Main Plant Control Area
Remote Plant Control Area

Maintenance and Administration Areas
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Existing Plant Control Room Modernization

*L
1 — T
(] -
B =
| Il
Boiler Control Area 1 1)
Turbine & CHW Control Area + -
Support & Security Areas L —
/
|
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SUMMARY



Key Takeaways

» Control room design is important!
* Improves plant safety
* Improves plant availability
» Reduces risk of equipment damage
* Improves the health of your operators

» Use a structured approach to
improve your control room design
for new and existing facilities
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QUESTIONS



THANK YOU

» Jeremy Shook pe » Laura Nies AlA, LEED BD&C
400 S. Tyron St. Suite 800 9450 Ward Parkway
Charlotte, NC 28202 Kansas City, MO 64114
(704) 450-8924 (816) 333-9400

\ CampusEnergy2020
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