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Background
Good HMI design is essential to enabling operator effectiveness in maintaining safe and high-performing process operations. Many components contribute to the development of good Human
Machine Interface (HMI) graphics. Whether the layout of the displays, utilization of colors or
approach to navigation, all are critical to presenting data in a meaningful way in the control room.
Often overlooked but just as important is the representation of alarms on HMI graphics.
Good alarm representation at a minimum requires that the alarm be:
1. Quickly identifiable-The operator should be able to recognize the abnormal situation
immediately when it occurs.
2. Easily Understandable-The operator should instantly know the alarm meaning.
3. Immediately actionable-The operator should know what response is required in order to
quickly take action to address the alarm.
All of these attributes can be built into the alarm design, but they will not make for effective graphics
if there are too many unnecessary alarms configured or too many alarm issues in a facility. These
alarm problems can be addressed through good alarm management which is necessary to complement HMI design and achieve the ultimate goal of increasing operator effectiveness.

Too Many Alarms Configured
In many process industry facilities, one of the most common problems is the overabundance of
configured alarms. Modern control systems make it easy to implement individual alarms at a very
low engineering cost point so the tendency is to add an alarm if there is any question that one is
needed. As a result, many configured alarms are actually alerts, notifications, messages, or not
required at all.
Per ANSI/ISA-18.2, an alarm is defined as an audible and/or visible means of indicating to the operator an equipment malfunction, process deviation, or abnormal condition requiring a response.
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For brownfield facilities where there are potentially thousands of alarms configured, what is the
process for identifying and eliminating unnecessary alarms? There is no single right answer. The two
common approaches are¹:
1. Start from where you are (the existing configuration).
2. Start from zero.
Starting from where you are means evaluating the currently configured alarms for necessity, priority,
setting and other key parameters as well as discussing and adding any new alarms identified. The
starting from zero approach means that an alarm rationalization is begun with a blank sheet of paper
and the alarms are developed by rationalizing the facility node by node to identify necessary alarms.
If the starting from where you are approach is used, it is important that the facility have good information on the alarms and this often means that alarm management software is in place and collecting alarm and event data for effective analysis.
Relating this back to good HMI design, in most brownfield facilities graphics redesign projects most
often occur as part of control system upgrade or migration projects while seldom being addressed
as standalone projects. A fundamental mistake often made is that the project does not take into
account alarm rationalization as a part of the overall effort. In effect a company may keep the same
alarms and just re-configure them in the updated or new platform.
Re-designing the HMI on top of the new platform without addressing the fundamental issues of too
many alarms and incorrect alarm priority settings can reduce some of the benefits of an improved
HMI design. When a large number of alarms are active they inherently increase the complexity of
recognizing abnormal situations for the operator. High alarm volume also reduces the effectiveness
of clear, concise alarm presentation on graphics.

Alarm Performance Issues
There are many alarm issues that contribute to an unnecessary overabundance of alarms in the
control room at a given time. Minimizing and eliminating these negative alarm events is essential to
improving situational awareness and increasing the effectiveness of the HMI graphics. Eliminating
unnecessary alarms is a primary focus of alarm management. Alarm management is comprised of
many components and is an ongoing effort that requires continuous monitoring and management.
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Some common alarm issues are identified below. The following definitions are taken from the
ANSI/ISA18.2-2009 standard²:
Alarm Floods - A condition during which the alarm rate is greater than the operator can effectively
manage.
Stale Alarms – Alarms that remain in the alarm state for an extended period of time.
Nuisance Alarms – An alarm that annunciates excessively, unnecessarily, or does not return to
normal after the correct response is taken.
Chattering Alarms – An alarm that repeatedly transitions between the alarm state and the normal
state in a short period of time.

There are of course a number of other problematic alarm conditions as well which contribute to
alarm distractions in the control room. These “bad actor” alarms can reduce operator urgency when
real alarms do occur. Consider the scenario where an operator has a number of reactor flows that
are all grouped near each other on a graphic. One flow alarm has been activating every five minutes
for an hour due to an equipment issue and another flow alarm with a similar tag number comes in,
do you think the operator might be a bit complacent and hit the acknowledge key after glancing at
the alarm confusing it with the nuisance alarm that has been occurring? These types of scenarios
present themselves in control rooms across the globe almost daily and have been a contributing
factor in many incidents.
How do you reduce or eliminate these issues? A
good alarm rationalization exercise as mentioned in
the above section is fundamental. However, many
of these issues can still occur even after
rationalization. The first challenge is to identify the
root cause of these alarm issues. Alarm management software is designed exactly for this purpose.
Good alarm management solutions holistically
capture alarm data in a common repository,
enabling consolidated visualization, analysis and
reporting on alarms.
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With alarm management tools, companies can evaluate and identify alarm issues by examining
real-time and historical alarm performance both over short and long time periods within the appropriate operational context. When issues are identified and traced to the root cause, companies must
still follow through with corrective actions to fully resolve the source issues. For example, suppressing alarms, modifying limits and other actions can mask the alarm issue on a temporary basis, but if
the root cause is a sticking valve then to fully resolve the alarm problem the valve will need to be
fixed.

Conclusions
Both HMI re-design and alarm management projects have many merits as individual efforts not
detailed here. However, when HMI improvement projects are combined with alarm management
projects the benefits of both are increased. Better alarm management eliminates unnecessary alarms
from creating clutter on operational graphics that make it more difficult for operators to recognize
real abnormal situations. This results in the alarm information displayed being more meaningful.
Before undertaking an HMI re-design project consider taking a more holistic approach and including
alarm management as a part of your efforts. Graphics content is an important part of effective HMI
displays and ensuring that alarms are meaningful, necessary and presented in the correct way is
essential to effective operations.
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