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Over the years, control room operators' tasks have become increasingly complex. The amount of 
data has increased dramatically. Governmental regulations, industry standards and operating 
procedures within organizations dictate almost every action.

A project engineer with a major utility put it this way, “We build power plants and distribution lines, 
not commercial buildings. Utilities who seek to construct a world class operations center must first 
recognize they are operating outside their core business competencies.” 

First and foremost, operations and users of the control room must have a functional space that 
focuses the resources on areas that contribute most to the longevity of the building and its primary 
purpose. 

Consolidation, modernization, mergers, natural disasters and meeting Building Blast Index criteria 
are also causing organizations to ask hard questions about their control rooms. Are we meeting the 
needs of our operators and delivering results that match our forward-looking corporate strategies? 

This overview of ideas and experiences comes 
from manufacturers, software developers, 
integrators, industry experts, consultants and 
clients involved in more than 250 control room 
projects over recent years and it covers a broad 
range of considerations critical to designing 24/7 
operations centers. Each contributor is highly 
qualified to discuss these situations in greater 
detail. Their first bit of advice, “If it’s Mission 
Critical, make sure everyone agrees on the 
mission. Bring the right partners in early to help 
steer the process to make everyone aware of all 
the possibilities”. 

Introduction

Estimates are that the 
industry loses $20 billion 

or 5% of annual production 
every year due to 

unscheduled downtime 
and poor quality. Almost 
80% of these losses are 
preventable; 40% of the 

preventable losses are due 
to operator effectiveness 

issues in the control room.



Often, a project engineer who has successfully managed piping, gates or other projects around 
the plant is the logical person to lead a control room project. When that happens, he or she 
quickly discovers they are no longer making gasoline or chemicals; they are now “developers” 
of a new creation and they are challenged to meet specialized needs and diverse interests that 
will impact many lives and the profitability of their organization for a long time. 

Mistake #5: No Prior Experience 
Designing a Control Room

The key is asking the right questions; and the right questions come from years of experience. 
With enough time, you should be able to gather a decent amount of information from your 
peers, or visit other control rooms, join organizations, participate in industry round tables and 
committees and tour new facilities. The bottom line is, you should either have experience 
designing control rooms, accumulate it, or hire it before diving too deep into the process. 

A corporate level control engineer at a major oil company who advises on all aspects of 
automation efforts said,” I’ve been involved in numerous control room projects. Often there are 
few guidelines from Corporate because each situation is unique. We go mostly on anecdotal 
information, internal references, lessons learned at other facilities, published articles, research 
and by engaging human factor / industrial psychology consultants.” 

Solution #5: Ask The Right Questions

There are Best Practices for you to consider and plenty of data available such as ASMC, ISO 
11064 and utilizing a Building Information Modeling (BIM) CAD system, but control room 
designs focused on technology and standards alone can sometimes be well under way before 
anyone considers the operator’s perspective. At best, this adds expense to the project as 
deficiencies are discovered and corrected during construction. At worst, the operators end up 
with a room that adds to their fatigue and dissatisfaction. Consolidation means not only 
physical areas of control, but often it involves divergent mind-sets and work processes that 
have developed over decades. A good rule of thumb is to plan for 25% future expansion in the 
control room. Design the spaces adjacent to the control room with no kitchens, plumbing or 
electrical panels so you can relocate those offices down the road without incurring major 
expense or delay. "Remember to incorporate Cyber and Physical Security in every step..." -Mike 
Smith, Smith LaRock Architects

The best designs take a User-centered holistic approach which considers the entire control 
suite, the operators, technology, overview displays, the tools required to perform the tasks; 
shared spaces, individual offices and convenience areas before moving into detailed design. 



A staff architect with a major chemical manufacturer said, “80-90% of our work today involves 
renovating existing control rooms starting with building assessments to spot deficiencies and 
determine if the existing space has a minimum 10-year life span. Redesigning rooms from the 
80’s and 90’s requires us to consider human factors, ergonomics and employee well-being first. 
If it isn’t safe, we won’t do it. We have seen dramatic changes in our federal and state codes 
over the years. The shift from analog to digital systems has had a huge impact on the industry. 
As we consolidate these spaces, it’s important that our systems all speak the same language 
so operations can be more productive. We have 63 assessments to conduct within the next 6 
months. We’d be lost without the right people, resources and experience." 

"The operator console isn’t the only item to consider, but it’s a great place to start. The right 
console is paramount in a good design solution. You simply cannot re-purpose modular 
furniture and add bells and whistles that will make everything interact properly. Operator 
consoles should be purpose-built to accommodate the tools our operators need, fit the 
available space and deliver 24/7 reliability for years to come." -Project engineer at a major 
refinery.

How many times during 
your shift are you 

distracted by noise?

How many people 
and shifts will use 
the same space at 

the same time?

How many process 
areas are required?

Is rising water 
a factor?

Should legal be 
involved?

Start with these examples:



Stakeholders typically include people from automation, building engineering, operations, 
electrical, business IT, DSC maintenance, instrumentation, management, logistics and 
production among others. Environment, schedules, compensation, professionalism, culture, 
communication, organizational development should all be included. Make sure to include long- 
term maintenance and cleanliness, proximity to bathrooms, break rooms and an exercise area. 

Mistake #4: Ignoring Valid Data from a 
Group of Stakeholders

Resist the temptation to immediately jump into specific details from one perspective and 
forget the big picture. A good way to solicit questions or guide the discussion is with facts 
found in documents like ISO 11064, Control Room Management Guides and Best Practice 
guidelines for your industry. Don’t forget your own “work practices”. Use a top-down approach 
that requires you implement goals in normal, off-normal, emergency, outage and startup 
conditions. 

Solution #4: Don't Forget About The 
Big Picture

"Younger operators might readily agree to the benefits of rest & recovery or exercise rooms and 
using. instant messaging instead of walking into the control room. Operators with 20 years’ 
experience in the same control room may be reluctant to verbalize concerns because nobody 
ever asked them before. They may have already found ways to work around issues. Maybe they 
don’t like to have maintenance come in because they’re disruptive and noisy so the room goes 
uncleaned and remain cluttered. People may also focus on the wrong thing, 'We need a 
microwave in here'. They may be unable to see beyond their current situation." -Charles Alday, 
Pipeline Performance Group 

Often, Production struggles with interactions. It’s important to consider Logistics. It’s 
sometimes surprising what level of automation you find when auditing existing control rooms. 
You should certainly expect off-the-wall requests such as, “Where’s my fax machine going?” 

"Start by laying out the requirements for the most cluttered workspace or worst case scenario. 
In some refineries, that might be the Oil Movements console. There, you may find hooter horns, 
legacy systems, a new monitor array for the DCS, power supplies, power distribution, cables for 
height adjustable worksurfaces, hard-wired switch panels, radio and video conferencing 
equipment. Perhaps you can eliminate hard-wired switches by using soft switches as tertiary 
access to maintain compliance with ISA 84, meet requirements and create a better end user 
environment." -Corporate level control engineer for a major oil company 



You may also consider giving your operators additional screen real estate so they can pull up 
more data such as trends and pumps when they need it. The idea is not to add to their core 
screens, but to provide additional space to display pages they normally minimize during normal 
operation. “He knows he’s going to need them, he just needs a place to display them.” 

Another important point that often gets overlooked is that people need their stuff – that might 
be a lunch, sweater, book, whatever. If you are going to significantly reduce personal storage, 
you need to provide a locker room or a common storage area with lockable sections. 

“Technology is ever changing – incorporate flexibility in your design such as extra blocking in 
walls to support hanging new devices, extra conduit in walls for extra wire drops and power 
points. For example, you may move from a single row of display monitors, to a quad array or 
large integrated screens at the console or mounted on walls in the future to provide multiple 
views and windows. The typical pushback from management will be money. From operations, 
it will be change. Remember, many people don’t easily visualize what’s represented in 2 or 3 
dimensional drawings. Consider having photo-realistic renderings or even a virtual reality tour 
during final design so everyone can see the new world you’re creating." -Chris Heil User Centered 
Design Services  

Don’t underestimate the rate of growth particularly in locker rooms, the kitchen and for support 
personnel. Be prepared for people who don’t like it and may not want to hear the reasons. Be 
sure not to leave out any stakeholders - current and future. Your experience may tell you…., but 
“Science tells us this is a better approach…”. Good knowledge is the difference between a great 
Control Room and one that transfers bad habits and old problems. 

Typically, there will be some engineering or administrative office support housed in the facility 
or training component – their needs are different than the operations group – those need to be 
analyzed and addressed just like the operators. 

An experienced project engineer with a leading system integrator advocates, “conduct Lessons 
Learned sessions after each phase of an installation so you can adjust as needed and then 
compare a Post Occupancy Evaluation with Expectations.” 

Left Brain

I love what I know
I see details first
I am led by logic
I think in numbers

Right Brain

I love to create
I see 'Big Picture' first
I trust feelings
I think in images



The Industrial Internet of Things can bring the world to your control room. Today, almost 
anything is possible anywhere in the world through visual collaboration and live content. 
However, humans are not evolving as quickly as the technology we are attempting to manage. 
You need to design your control room with that in mind. Too much natural lighting creates 
glare or washes out the video. Use indirect lighting of the correct frequency/color temperature 
to promote vigilance. It’s easy to control and provides better lighting for video conferencing 
and collaboration. Use ceiling materials that offer moderate to high reflectance to improve light 
distribution. It’s also best not to see actual light sources. Illuminate the control room to a level 
of 300 – 500 Lux. Design ventilation so as to prevent dry eye syndrome. 

Mistake #3: Not Fully Integrating The 
Proper Tools

Your design should also ensure speech privacy whenever possible. Use sound absorbing 
treatments on walls, floors and ceilings that suppress reverberant, mechanical and other 
ambient noise. Today, most control room upgrades include a separate equipment room to 
house CPU’s and servers to remove noise and heat from the control room and make it easier to 
maintain with less interference to operations. Sound masking plus directional speakers makes 
a significant difference in larger control rooms so operators can have conversations without 
bothering others. Be sure to put speakers and sound masking on critical power, so any building 
power loss does not affect your control center. 

Solution #3: Design with Live Content 
in Mind

"Historically in many small control rooms, operators looked at their own screens because it 
wasn’t necessary to share information with others. Everything was running on a stand-alone 
system with dedicated screens, mouse and keyboard and was appropriate to task. But today, 
proper management of assets might mean fully integrated solutions, overview displays and 
collaborative control - all visually integrated and using a single multi-functional keyboard and 
mouse." -Manager, Control Systems Provider 

"Alarm management determines priorities so 
operators can deal with them faster and more 
efficiently. As often as possible, it’s best not to let 
the system go into an alarm state. Overview 
displays are agnostic as to what the alarm signifies 
so long as it is captured on a desktop or large 
screen, using either audio and/or image. A variety 
of techniques can be used to alert the operator and 
let them decide what’s important. Everything else 
resides in the background so only the important 
stuff comes up." -John Stark, Activu 

“In general, it is difficult to parse 
out what is a nifty idea from the 
benefits a site will actually gain 

from the various technical devices 
and options. An alarm light bar is a 

feature of recent technology 
evolution that offers a good visual 
for situational awareness and we 
anticipate it will help in a multi- 

console control suite.”



As basic as this seems, the most often mentioned (and therefore most important) feature in 
the control room is the chair. Don’t expect that “one size fits all”. Every operator needs the right 
combination of comfort, support and performance that fits his or her particular body shape 
over time. 

Here are some points to consider when choosing the proper ergonomic seating:

Seat height should be pneumatically 
adjusted while seated. 
Seat height should allow a 90° angle 
at the elbow. 
Seat width of 17-20 inches to 
accommodate most people. 
Seat depth should permit contact with 
the lumbar support 
The back of the knee should not rest 
on the front edge of the seat. 
Seat front edge should be rounded 
and padded. 
Seat slant should adjust 0 to 10 
degrees. 

Some operators consider this the holy grail of 
control room design and doing your due 
diligence on this one item will go a long way 
toward mitigating other concerns.



Budgets are the reality that often stand between a project team and optimal room design. To 
ensure the best possible outcome, all parties must understand the budget planning process. 

Mistake #2: Budget Constraints Cost
You Years of Profit

Solution #2: Budget Plan for the Future

There are several reasons these long-term projects sometimes struggle to get adequate 
funding. One industry consultant stated, “We worked on 400 projects for 80 companies over 
the past six years and only two of those involved long-term strategic planning.”

We all put off the critical to address the urgent so it’s hard to focus on long term plans. 
These rooms and the components in them are designed for 10-15 year 24/7 operation. It 
doesn’t make sense if the plan does not match the corporate strategy.
Management may not appreciate a holistic approach to control room upgrades. The facts 
show a potential return of 7 – 10%, if you implement all the best practices identified. In the 
right environment, there is less absenteeism and operators react quicker and adjust before 
incidents occur. 
Managers don’t understand because they are not living in the space. You might point out 
that the control room is different from anywhere else. It’s critical to production and it just 
might be the least expensive square footage in the plant. 
Smart Building Technology can go a long way to manage future costs. 

When organizations decide to consolidate control rooms, they may also update the automation 
software. Upper management may determine it will be more cost effective to do everything at 
once or they may choose to only go once for funding approval. 



Mistake #1: Fail to Recognize Your 
Control Room is Unique
There is no set way to conduct a needs analysis for your control room consolidation or 
renovation, but design should be a practiced process. Control room planning should occur early 
in the appraisal phase (50% + 200%) to ascertain, “What Good Looks Like” (WGLL) and 
establish corporate direction. A senior automation engineer at a major refinery suggests at a 
minimum, you will want to consider the following: 

Process Automation to determine equipment, labor costs, layout and design
Key Rates of production and guiding parameters of costs and timeline
Material Specifications and Construction possibilities and limitations
Standards and Guidelines which impact cost/time to complete the project
Assumptions, Exclusions, and Potential Problems during project execution
Life Cycles and Expansions (planned and unplanned) 

These environments are not like specifying a pump or valve. They are often years in design, 
execution and only then are the functional benefits of the facility realized. To achieve the goal, 
there must be a passionate champion who promotes a holistic approach. Failure to plan will be 
very costly. 

Most people realize it’s a balancing act between corporate ideas (I believe I know best) and 
operator input (this is how we want it.) 

Those views are normally based on current population. You may need a consultant to tell you 
how you will be working in ten years. 

“I conducted 8000 evaluations over an eight-year 
period. Members of the transition team could tell 
you the corporate vision, the org chart, the politics, 
but nobody understood the people like I did. I was 
the voice of reason. The majority said to conduct all 
our training during the first week of occupancy. I 
pointed out employees were just looking for the 
bathroom, the coffee bar and a good parking spot 
during that time. We opted for extended training 
which didn’t distract people already overwhelmed 
by the new environment." -Martha Parker, m-erg 

Solution #1: Team Up With an Expert



“Design a new control center? I prefer you sign me up for a root canal. It’s a great opportunity but 
trying to please and engage ALL stakeholders is quite a difficult and unproductive challenge. Any 
way you look at it, is a major undertaking."  

Conclusion

Remember, there is a bigger picture. Why are we doing this? What’s the goal? Predicting and 
managing change is a process that takes time. Everyone needs to know how they will be impacted 
and the benefits they can expect. You really are guiding people into a new world. 

Don’t provide unrealistic expectations. One client was honest and forthcoming with their older 
workers. “We’re not building this for you, we’re building it to be flexible enough to meet our needs 
10 years from now with an entirely new group of people.” 

"Don’t expect to take perfection out of a box after removing the plastic wrapper. This facility is 
generally small compared to the rest of the plant but it has very high visibility. “Process control 
systems are virtually reliable but the man-machine interface is ripe for failure. If you think it costs 
a lot to do it right, try doing it wrong." -Steve Whitley, Design Matters 

Better control center design creates better safety for everyone. There are specialized architects who 
can lead you through this process, and console providers who can provide the console exactly as you 
need so you can meet your goals. 

It’s a journey. Uninformed clients who say, “We know what we are doing” could be putting their 
operators at risk. They would likely benefit from an independent “Cold Eye” with no stake in the 
outcome. “We don’t speak at operators, we listen to everyone, on every shift and invite them to 
share their unique and different perspective. It’s the only way to achieve a truly successful outcome. 
We get the building right then focus on behavioral change.” 

If you do everything right, be prepared to expand it in two to five years. Include the expansion 
capability in the solution you plan today. 
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