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Technology and control room consolidation are changing the role of the operator, making the position 
largely knowledge based – monitoring the system against goals and objectives. Part 1 of this two part series 
identifies operating factors to consider when consolidating a group of distributed control rooms.    The 
factors include: 

• The role of human factors 
• Understanding the operator’s work environment 
• The need for training 
• The supervisor’s role 

 
In Part 2 we explore the design and systemic measures to enhance productivity while satisfying needs for 
process safety and risk management.  Although written from the perspective of consolidating an existing 
group of distributed control rooms into a central control room, many of the insights offered are applicable 
when rationalizing plant operations for new or existing facilities. 

WHY CONSOLIDATE? 
Historically, control room operators were situated in a small room close to the plant’s processing area such 
that each processing area in a plant had its own control room.  As technology became more electronic and 
computerized, operators from these distributed control rooms could be consolidated into centralized control 
rooms, which could be located anywhere in the plant. 
 
Consolidation of control rooms is a rare opportunity where the four variables – technology, work 
environment, processes, and labor – can be leveraged simultaneously.   Consequently, it is now part of a 
larger strategy to rationalize plant operations, which is often enabled with an upgrade of control and 
information technologies.  Ignoring the rationalization effort afforded by the new work environment is a 
lost opportunity to: 

• Increase operating efficiency by changing work processes and tools, reducing staff, better 
coordination of plant wide operations, and moving to more highly trained and knowledgeable 
operators 

• Increase operating capacity and product quality by improving response effectiveness to plant wide 
upsets and better plant wide communications and collaboration 

• Improve safety, e.g. reduce risk to control room personnel by remotely locating the control room 
• Improve environmental performance related to process upsets and maintenance 
• Reduce construction costs in comparison to the cost of upgrading distributed control centers 

 
However, the operating culture of the plant is profoundly changed by the consolidation, where the duration 
and extent of the resulting disruption can be significant.  Organizational, cultural and psychological issues 
can manifest out of the clash between the new and old operating practices: 

• Loss in effective teamwork 
• Reduced communication between console and field operators 
• Loss of field knowledge by console operator 
• Diminished opportunity for console training of field operator 
• Operator attention affected by new set of distractions 
• Shortage of operators wanting to work the console 
• Perception of inequitable working environments 
• Failure to achieve plant-wide collaboration 
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Many of the issues are related to operator communication and team relationships.  In the case of distributed 
control rooms, console operators contact and interact face-to-face with outside operators thus providing the 
operators with efficient situational awareness.  Operators can experience a loss in this situational awareness 
with the move to a central control room.  Additionally, operators accustom to working in small family 
groups may experience serious cultural conflicts when integrated, which can affect overall levels of 
communication and effective operation.  However in a central control room, console operators can contact 
and interact with adjacent console operator, which increases situational awareness between process areas.   
 
An inherent trade-off exists in console-to-console versus console-to-field interactions with consolidation. 
Sufficient gain from enhanced console-to-console must exist for consolidations to be successful since 
console-to-field will be worse.  For those worthy projects, a successful consolidation greatly depends on 
plant management supporting the change process with a wide range of ancillary efforts: 

• Rotating personnel among operating positions 
• Review and document procedures – informal, workarounds, shortcuts 
• Document incidents and near misses for learning and correction 
• Training on decision making, communication, collaboration, work practices, and tools 
• Implement programs for cultural change, i.e. performance recognition, pay incentives, peer 

approval, pride in contribution, avoidance of harm  
• Measures affecting workload factors, i.e. alarm management, advanced control, electronic logging 
• Communications technology, i.e. on-line procedures or help, remote video, wall screens, field 

access to process information  
• Supplement operations with changes in other areas 

- Maintenance system – proactive, track equipment availability, track work order status  
- Increased automation – redundancy, timely information, reduce workload, optimize process 
- Plant improvements - reduce operator stress, increase available response time, flexibility 

 
The consolidation success depends on how the new work environment facilitates the operators’ ability to do 
their job.  It is not about the building necessarily; it is about information flow centric to operations and 
maintenance that enables timely, safe, and cost effective decisions.  It embraces management concepts like 
supply chain, organizational effectiveness, and asset performance.  Additionally, implementation can 
require two discrete managers – one for project management, the other for management of change.   

THE ROLE OF HUMAN FACTORS 
The paradox of automation is that as control systems become more complicated, the operator is put into an 
untenable position because the system becomes more difficult to operate.  One solution to operational 
difficulty is to add automation.  But automation itself increases complexity.  It is difficult to maintain 
operational skills in an automated environment, yet those skills are precisely the ones that are most needed 
when the automated system is unable to handle a problem and the operator is required to intervene. 
 
The current operational paradigm for industry is reaching its limit and is requiring a new approach that 
focuses on the complex human-system interaction and factors that influence successful performance. 
 
Several industry studies conclude that 80% of industrial accidents have a significant contribution from 
human error - design issues around human factors and how they relate to basic management systems such 
as training, procedures, permits, incident investigation, process hazard assessment (HazOp), contractor 
safety, communications, process safety information, management of change, mechanical integrity, etc. 
 
The research also shows that companies lose significant production opportunity, impact quality, and run at 
poor efficiencies, where the lost opportunity is in the 3 to 12% range.  People and people systems 
contribute to these losses - from simple mistakes like opening the wrong valve to poor response times to 
intercede when an event is detected.  Sometimes this can simply be caused by poor awareness because of 
distractions in the control room.   
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Incident studies tend to place a lot of emphasis on human error.  Two approaches follow. 
 

The traditional safety approach focuses on modifying the behavior of 
workers. When an incident occurs, the most common thing to do is to 
investigate what the worker did or did not do. Were the workers 
following management systems?  Were they paying attention?  Did 
they do tasks in the correct order? The traditional approach often 
blames the individuals and seeks a solution such that after punishment 
the worker will work in a safer manner. Delayed punishment however 
does not improve behavior and may induce resentment. 
 
Human factors engineering takes a different view. Instead of looking only at 
individual behavior to explain an incident, human factors engineering looks at 
what made the error possible.  It tries to identify and eliminate design-induced 
error by studying the whole operation, then seeking ways to remove weaknesses. 

 
The human factors approach is to reduce human error by changing the workplace - and sometimes worker 
behavior.  It coordinates the design and arrangement of the working and living environment with the 
capacities and requirements of the worker.  Sometimes operator error is very likely or even inevitable, 
given the way the system is setup. The whole system must be considered to find out why an error happened 
and find ways to eliminate future errors. The challenge is to do everything possible to eliminate the 
weaknesses in systems before an error occurs.  This ideal requires being diligent in human factors 
throughout design, procurement, installation, operations, and maintenance of the process. Consequently, 
best practices engage the entire production organization in improving reliability, performance, and quality 
while improving efficiency of people, equipment, and materials. 

UNDERSTAND THE OPERATOR’S WORK ENVIRONMENT 
In developed countries, intense cost pressure over many years has resulted in consistent labor reductions for 
operating, maintenance, and engineering positions – accomplish more with fewer people. Having too many 
people is inefficient; not having enough can induce unwanted risk. In many cases, the problem is not the 
number of employees, but how they are being utilized. Still, the aging workforce and lack of upcoming 
talent is creating significant skill gaps, while at the same time, computer literacy is improving for the 
group.  Effective and productive utilization of personnel requires constant review of work processes, 
especially as technology enables change. 

Expanding Scope 
The role of the operator encompasses a range of different activities including plant operation, optimization 
of production, fault identification, and coordination of maintenance.  The tasks change depending on plant 
state, e.g. whether its normal operation, upset operation, emergency shutdown, planned shutdown, startup, 
or operating mode change.  An operator’s typical daily routine involves: 

• Shift handover 
• Status review of operating conditions, product quality, equipment and 

maintenance activities 
• Check for and prepare permits 
• Perform routine duties 
• Respond to unit conditions as required 
• Contribute to crew activities – checklists, rotating equipment, safety 

meetings, what-if scenarios 
• Document day’s events in preparation for shift handover 

 
One measure of the console-operator job loading is the number of control valves that are operated from the 
control center by one operator.  It was 40 to 60 valves in the days of pneumatic control systems.  Today’s 
plants using DCS average 175 valves and many are at 250 to 350 with the leaders achieving more than 500.  
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The change in job loading for the leaders is equivalent to reducing manning requirements for the console-
operator by 85 percent. 
 
The consolidation of control rooms enables the greatest step change by expanding the console operator’s 
span-of-control to include multiple processes.  It requires that the field operator become more actively 
involved in monitoring equipment and maintaining its performance since the console operator has less 
freedom to go into the field. 
 
However, as the wide range in the control valve metric illustrates, the amount of hardware is not the 
limiting factor in operator performance.  Instead, characteristics of the individual, the interface, the system 
they are controlling, the organization in which they are functioning, and the environment are the 
determinants of human performance that are manipulated to ensure that total system performance is 
adequate or optimal.  They are interactive in that changes in one enable or require changes in another, like 
compressing a balloon in such a way that the balloon does not loose its spherical shape.  For example, the 
training an individual receives influences the detail that must be put on an operating screen – detail can be 
added to compensate for weak training.  Other ways plants obtain incremental improvements are by: 

• Rationalizing manpower allocation 
• More highly trained and knowledgeable operators 
• Control improvements: 

- Automation of critical equipment and piping line-ups 
- Remote control of devices commonly operated in the field 
- Implementing SIS and load shedding systems 
- Improving disturbance rejection capability of regulatory controllers 
- Implementing advanced controls 
- Improvements to DCS environment 

• Implementing alarm rationalization and management solutions 
• Better logging and more formalized shift handovers 
• Better communications protocols 

 
The efficiency leaders are achieving further reductions by understanding and enhancing the work process 
while using asset management tools in a proactive maintenance program. Generally, the incremental 
opportunities that exist for console position are found through: 

• Elimination of discretionary tasks (electronic logbook) 
• Changes to control system (advanced control, automated startup and shutdowns, load shedding) 
• Removing deficient aspects of the operator-process interface (HMI, alarm management) 

 
In developing plans for central control rooms, console operators should not be assigned to process units 
based solely on the characteristics of the process units - their complexity, the number of control loops, and 
so on.  A console operator is not just an operator of the process, but a coordinator of an operations team 
composed of five to ten people. Larger teams tend to form subcultures, and smaller teams are less able to 
include the knowledge and other resources that are needed. 

Job Tasks 
The console-operator job loading is a fine balance between two extremes: 

• Slow positions with long stretches between activities 
• Active positions with high volumes of communications, high alarm actuation rates, and a high 

number of operator control actions per hour 
 
For the active position, operators need enough recovery (rest) time between their activities to avoid 
becoming mentally fatigued and exhausted.  Job overload may be a concern and there may be a low use of 
automation.  Operators in slow positions can become bored and attain a low arousal level to the point that 
their performance is seriously degraded by errors.   Slow jobs are generally viewed as being under loaded. 
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A human factors study identified eleven different tasks describing the top quartile of activities contributing 
to the job loading of a console operator working the day shift. The following table ranks the tasks in the 
order of highest to lowest job loading. 
 

Job Activity  

Administrative (logging, training, etc.)  
Special Projects (management of change, material balance, drawing reviews, etc.)  
Running equipment tests (engineers)  
Operations (changing rates or other parameters causing control moves, alarms, etc.)  
Equipment failures or problems (pump trips, plugged lines, etc.) 
Communications  
High Inspection time (high inspection time, no increase in control moves or alarms)  
Scheduled equipment start-ups or shutdowns  
Maintenance (planned)  
Laboratory   
Upstream/Downstream unit problems (feeding bad charge) 

Alarms 
The operator’s primary role is to monitor operation and make fine adjustments, and to draw the operator’s 
attention to the need for adjustments, alarms are used.  The operator’s response generally involves selecting 
a schematic, making a check of specific operating conditions, and then carrying out actions such as work 
request, phoning a plant assistant or changing a control setpoint.  Alarm overload can occur, and 
sometimes, increased staffing is used to compensate for poor alarm system design and performance.  
Solutions to alarm system problems are presented in Part 2. 

DCS Inspections 
When an operator was observed over a four-hour period, a human 
factor study found the operator typically checked the board every 
five minutes, never going longer than 20-minutes between 
inspections. The study excluded DCS inspections due to alarms and 
communications. The exponential decay between inspections 
shown in the histogram indicates that the 20-minute limit in time 
away from the DCS is not a random occurrence, but instead is part 
of the operator’s internal model to check on the process.  The 
conclusion is DCS monitoring of a process can require very low 
levels of workload because monitoring a process is not an 
inherently high-workload task.  

Activities in Upset Conditions 
A potential limitation to operator span-of-control is the ability to respond to process upsets and 
emergencies.  Operator response to a process upset requires that the operator: 

1. Detect the cause of the upset or fault 
2. Correctly diagnose the fault's cause 
3. Effect the proper control actions 

 
People tend to process faults in series - responding to one fault at a time and not going on to another fault 
until the first fault is corrected.  Cognitive lockup occurs when the operator focuses on the fault at hand and 
ignores the rest of the system, including new faults that occur in the system. In a severe process upset, 
many different faults can occur that may or may not be related.  The result is that the operator fails to 
collect the information needed to diagnose the faults.  
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Cognitive lockup needs to be avoided to successfully control the process during emergency and high 
workload situations.  A partial solution involves the design of the operator-process interface, where critical 
process relationships are defined and mapped onto displays and the alarm system. The design should 
enhance the ability of the operators to detect critical information and diagnose faults, a subject of current 
academia research. 

Job Rotation 
Some plants have dedicated console-operating positions that are filled through the progression of outside 
operators.  The objective is to gain productivity through specialization while fostering supply-consumer 
relations between control room operators.  Some companies further extend the supply-consumer relation by 
organizing operator visits to customer plants.  The intent is to improve understanding of how units interact: 

• What kind of problems can arise and their consequence? 
• What tactics are needed to mitigate propagation? 

 
Additionally, plants can encourage console operators to learn more than one workstation by offering pay-
incentives based on number of stations they are qualified to work.  The incentive fosters supply-consumer 
relations, and perhaps more importantly, increases the operator’s situational awareness between processes, 
possibly even assisting during upset conditions.  It also provides the plant flexibility in the staffing 
schedule. 
 
However, both console and field operators perceive inequities when comparing their job tasks. 
 

• Console operators decry the burden of responsibility they bear in comparison to the limited scope 
of their peers working outside. Dissatisfaction also flows from workers who signed up for a walk-
about job but are now clerical computer workers with long hours of sitting, visual fatigue, and 
reduced diversity in work location. 

 
• Field operators recognize they have less opportunity to enjoy the climate-controlled cocoon, 

protected from the weather and the risks of the plant environment.  In addition, they fear that their 
process knowledge and control expertise may deteriorate, due to reduced exposure, with possible 
negative implications for career advancement. 

 
• The manner in which operators progress to supervisors can be a sticking point if only console 

operators are advanced to supervisors. 
 
Unless specific actions are taken, the dedicated console-operator may begin to under appreciate how much 
time is needed to do routine outside-jobs.  Over time, the mental model can become a new source of 
friction between the central control room and the field.  
 
A popular alternative is the rotation of operators between the console and outside jobs.  The rotation fosters 
team relationships and provides flexibility in the staffing schedule because of the cross training 
requirements.  It also provides a break from the stress of operating a console.  Not only does it support the 
maintenance of skills among the operators, but also transfers knowledge as they take turns operating in the 
same areas and discussing the problems they encounter. Although rotation is not a substitute for training, it 
is an excellent supplement that is especially effective when operators need to learn new units quickly.  
 
Rotation need not be homogeneous. The console operator duties can rotate among a subset of a crew, with 
that subset changing over longer periods of time.  Shift supervisors may need to take on the responsibility 
for day-to-day operations and emergency decisions if there is insufficient day-to-day continuity between 
console operators. 
 
The debate over rotating console-operators seems to be rooted in culture differences between companies.  
How does one find the optimum performance or employee utilization?  Does the optimum require 
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relationships or specialization?   Can equipment reliability be improved when the outside operator owns the 
equipment?  Is that same piece of equipment just abused rental property if there is a lack ownership? 
 
Perhaps more importantly, can the plant find shift-workers willing to specialize in situational awareness 
and process optimization?  The central control room may be perceived as a stressful place to work, in 
which everyone is always on duty.  It may be perceived as a cave.  People may feel that they are under a 
microscope, where every mistake will be identified as a cause for discipline. Alienation from historical 
field crew relationships, closer working relationships with unfamiliar technical and management personnel, 
and the risk of being perceived as an overachiever by their coworkers dissuades some otherwise exemplary 
console operator candidates.  In addition, can everyone do the job?  Most plants find that with large spans-
of-control not all operators are suited to become console operators. 
 
Fixed or rotating, there is no global best schedule - the schedule that works best is the one that is chosen by 
the mix of employees who work the operation.  Rotating may work well for employees who do not like to 
always work nights, whereas fixed shifts may help employees schedule child care and other family 
commitments with greater ease. A physiologically sound shift schedule, chosen by the employees - whether 
fixed or rotating works better than a shift schedule imposed on the employees. 

Shift Handover 
Shift handover is a critical part of daily operations because it is the mechanism that creates a sustained 
awareness of changing plant conditions, potential problem areas, and enables operators to plan and 
prioritize their shift activities. Several studies however report high accident rates at or near shift changeover 
due to miscommunications, with the highest incidence at the start of the shift.  Consequently, process safety 
and risk management practices strive to have accurate and reliable communication of task-relevant 
information across shift changes, thereby ensuring continuity of safe and effective working of the process. 
 
The changeover tasks include: 

1. Preparation time by outgoing personnel 
2. Handover where the outgoing and incoming personnel communicate to exchange task-relevant 

information 
3. Cross-checking of information by incoming personnel as they assume responsibility 

 
The shift relief activity for many process plants is seldom given proper attention as exemplified in the data 
below based on several petrochemical plants. 
 

JOB TYPE Relief Length 
(minutes)* 

Head Operator  7.8 
Console Operator  5.8 
Outside Operator 5.4 
Average 5.8 
* Source Beville Engineering 

 
Operators commonly make most of their control moves at the start of the shift as they gain an up-to-date 
awareness of the plant status.  Many of the control moves however are inconsistent between shifts due to 
the short handover, process disturbances, and skill differences between operators.  Companies are 
responding by using the power of advanced process control (APC) technology to reject disturbances and 
establish and enforce common operating strategies and objectives across all shifts. 
 
In comparison, the shift handover practices in the nuclear power industry are highly systematic and tightly 
controlled, commonly taking 45-60 minutes.  Granted, part of the difference is the fear factor for a nuclear 
accident.  Still, the strict review progression followed by the operator is worth noting: 

• Control screens with an emphasis on noting all controllers that are off normal mode 
• Alarms that are still active 
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• All equipment configurations and statuses 
• Shift logs 
• Active and completed maintenance 
• Shift objectives and work to be done on the newly starting shift 

 
The process industries may have difficulty achieving extended times for shift handover without providing 
operator incentives.  An operator gets paid for an 8 or 12-hour shift and is anxious to get home at the end of 
the shift unless overtime is approved.  A 30-minute handover on each end of the shift requires an additional 
hour be added to the shift; a 60-minute handover requires an additional two hours.  Although the operator 
understands the safety and risk issues, he simply wants to be paid for his time. 
 
Shift handover studies make the following observations: 

• Effective handover requires face-to-face and two-way communication 
• Effective handover needs to be free from distractions 
• Incident risk is reduced using 12-hour shifts compared to 8-hour shifts (2 changeovers versus 3) 

- Night shift fatigue can occur with extended shift rotation 
• Communication improves with 12-hour shift compared to 8-hour shift 

- Greater reliance on written communication 
- More time spent on handover 

• Additional preparation, time and effort are required after a lengthy absence 
• Structured, computer generated log reports aids communication 
• Information exchange needs to orient on task goal 
• Maintenance work should be completed within one shift if possible 
• Training is needed on communication skills and best practices for shift handover 
• Training is needed on coping  with the physical and social stresses of rotating shift work 

 
Shift workers generally prefer the longer 12-hour shifts as it provides them with more days off per month. 
Many questions have been raised in relation to the effects the longer shifts will have on the workers' 
performance. Human-factors research is looking for answers. 
 
One current development focus is the integration of information and control at the plant floor or operating 
console.  Shift handover is providing some of the impetus.  However, processing plants generally lack the 
resources to define and implement the integration strategy needed at the operator level since it is not core to 
their business.  They also see value in using standard software and data formats.  Consequently, integration 
is increasingly supplied from outside sources, from suppliers that can provide efficient work processes for 
the console operator. 
 
For example, operating companies are beginning to explore using RF, bar coding and mobile technologies 
(pager, handheld, kiosk, portals) to capture data observed by the outside operator.  The data is used in asset 
management and to foster collaboration between maintenance and operations.  The data can also be 
combined with an electronic logbook that integrates several data sources.  It is also a communication 
channel where task assignments and procedures can be defined.  However, data quality is not easily 
confirmed. 

Boredom & Fatigue 
Round-the-clock hourly operation at a processing plant usually has significant peaks and valleys in work 
activity, which is exacerbated by the typical use of a constant staffing level to cover variable workload.  
Activity peaks in the first few hours of the day shift as maintenance arrives and begins their work, and 
tapers off during the afternoon, giving operators time to catch up on daily tasks. Evenings and nights are 
usually the slowest periods, in which the operators can spend significant effort in sustaining boredom while 
maintaining vigilance.  
 
A study made by the National Institute of Safety and Health found that operators who take mini-breaks 
experience less discomfort, have more energy, and are more productive than those who do not take breaks.  
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Software is available to periodically query interest in a mini-break and provide a series of stretching 
exercises while reminding users to breathe easy and relax. 
 
Historically, operators manually logged operating data on a fixed schedule, which helped alleviate boredom 
and increase awareness of plant status.  The computer age has nearly made this practice obsolete with 
automatic data logging and report generation. 
 
One management solution to the boredom problem is to provide some form of job enrichment, such as 
preparing equipment for the next day’s maintenance, revising process documentation and procedures, or 
training. Enrichment is an excellent way to break the job monotony of the off-hours while gaining valuable 
productivity.  
 
Another solution places boredom-prone individuals in positions that are not isolated and have regular 
contact with other people. 
 
There are several other ways a company can address fatigue to make the workplace safer and more 
productive for shift workers.  Methods encouraged by the National Sleep Foundation include: 

• Educate managers and shift workers about the need for sleep and dangers of fatigue. 
• A well-lit workplace signals the body that it is time to be awake and alert. 
• Provide vending machines with healthy food choices and a microwave oven. 
• Schedule shifts to allow sufficient breaks and days off, especially when workers are assigned to 

different shifts.  Plan enough time between shifts to allow time for sleep and a personal life. 
• Develop a napping policy and provide a sleep-friendly space and time for scheduled naps.  A short 

nap improves alertness, judgement, safety and productivity. 
• Be concerned about employee safety going to and from work by encouraging the use of carpools, 

public transportation, rested drivers, and even taxis. 

THE NEED FOR TRAINING 
Operators becoming familiar with new units and control systems as their span-of-control increases will 
need training on procedure-based tasks, where the operator follows the same steps each time, like DCS 
navigation procedures, handling procedures for hazardous chemicals, sample location and schedule time, 
and startup procedures.  Often time these procedures are maintained in a computer based document 
management system. 
 
Operators will also require training on principle-based tasks, like troubleshooting a process upset or an 
emergency condition, which are less predictable and are performed under circumstances that change each 
time. 
 
Companies increasingly turn to simulators for principle-based training, especially as the console-operator’s 
span-of-control increases.  Simulator based training however is expected to complement conventional 
methods like classroom instruction, self-learning, and on-the-job training. 
 
 The simulator uses real-world process data in a lab environment to investigate what-if scenarios and the 
consequences of operator actions. The lab makes for a risk free environment, where mistakes are easily 
forgiven.  The training instructor can maintain an up-to-date library of what-if scenarios by monitoring 
incidents identified in an electronic logbook. 
 
Besides training, the simulator is useful for quality control testing without inducing risk.  It can simulate the 
operation of a new or retrofitted plant prior to first-time start-up.  It also allows testing of complex system 
logic or control improvements before going on-line. 
 
Experience suggests that the simulator equipment and the office of the training instructor must be located in 
the control center with easy access by the operator.  Otherwise, it falls into disuse. 
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THE SUPERVISOR’S ROLE 
Across the processing industry there is a debate on what role supervisors should play during plant upsets 
and abnormal situations. As plant staffing reduced, the debate increased as supervisors took on greater 
upset response responsibilities. At many plants, operators, supervisors, and other management began to 
question the supervisor’s upset response role and how the intended role fits into process safety 
requirements. 
 
Generally, supervisors perform the following tasks during upsets: 

 
• Crowd Control - One of the lessons learned from the accident at Three Mile Island was the need to 

control the flow of unessential personnel into the control room during a major upset.  
 

• Answer and Interpret Alarms - Board operators report that one of the most important functions of 
assistance is to answer and interpret alarms and pass along only those which are consequential. 
 

• Call Out for Assistance - Operators often find themselves too caught up in activity to make call-
outs for assistance. Supervisors are often the resource that makes the call-outs. 
 

• Guidelines and Objectives - Recognition of the class of a problem and the general objective to 
mitigate its impact is a task often done by supervisors that enables the operator to be more 
proactive and less caught up in the details of the problem.  

 
• Situational Awareness - Maintaining the big picture or situational awareness during upset response 

is essential to successfully handling an upset. Supervisors help maintain awareness by identifying 
and confirming emerging patterns of events as the scenarios unfold and choosing appropriate 
responses. 

 
• Coordinate with Tank Farm or Other Plants - Diversion of off-spec product to slop, likely to 

occur in an upset, needs to be done in a timely manner. Supervisor is often the person calling for 
the diversion to off-spec. 
 

• Realign Crew - Due to differing levels of training and experience it may be necessary to reassign 
personnel to different tasks. A supervisor with the knowledge of personnel capabilities and upset 
demands can dynamically alter the job assignments to match demands with abilities.  
 

• Cross Check Procedures - A function of supervisors is to ensure compliance with operating 
practices and procedures. Supervisors help identify and account for deviations from operating 
practices and procedures. 
 

• Assist with Abnormalities - There is a general class of tasks that do not directly involve the process 
equipment but require physical effort. These include blockading roadways, putting fire monitors 
on fires/leaks, being a fresh air watch person, directing a fire team, etc. 

 
In Part 2 of this series we explore various design elements that can be exploited to improve the operator’s 
work environment. 
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