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INDUSTRY 4.0

feature commissioning

A Flawless Start
Alex Howard and Richard Freeman demystify
the art of successful commissioning
OW often do we hear about projects that are substan-

H

The need for change

tially delayed, have significantly overrun the original

Firstly, let’s look at the scale of the issue today: what propor-

budget and/or have issues during startup? Often, final

tion of projects are late? How much does that cost the industry?

operation teams are provided with little or no information of

And how many times have we seen significant incidents during

the pre-commissioning and commissioning activities and

startup?

any issues that occurred on the equipment during startup
justified simply that, at the end, it worked and met the performance criteria.

How many projects are late?
IPA Global, which maintains a large database concerning the

In the 21st century, we, as a community of professional engi-

performance of projects across the world, claims that over 60%

neers, should be setting an example to the other sectors. We

of mega projects fail. By “fail” this means project schedule or

are involved with fairly mature technologies, developing best

estimated cost (CAPEX) is exceeded by 25%, and/or when the

practices for flawless execution in startup. Yet we still have

asset suffers from an inability to achieve steady state operation

issues. This article looks at how we can set ourselves up for a

within a month of startup.

successful startup, giving clients a full audit trail of everything
we have done.

MEED is a leading Middle East and North Africa (MENA)
business intelligence tool providing news, analysis and insight
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Are there Losses of containment or damage to
equipment during startup?

Figure 1: Project Success Rates in MENA
project completion: actual versus planned %

We turned to insurance and risk management company Marsh to
provide data of losses that have occurred during commissioning

90

and startup which resulted in claims to the underwriter market.

80

Its database revealed significant losses which are a combina-

70

tion of the damage to property as a result of an incident and the

60

consequential cost in lost gross profit due to the delay in startup.
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The intent is to set the project up for success during startup. To
achieve this, we need to define what success looks like.
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Flawless execution in startup should be quantified by the
core aims: on schedule, on budget, meeting performance guarantees, no loss of containment or incident during startup, while
meeting stakeholder expectations.
The flawless execution concept is a mature one, having been
brought forward by Shell over a decade ago. By clearly defining

into regional markets, projects, tenders and government policy.

what success looks like from an early stage, it is possible to

Its analytics show that the percentage of actual project comple-

design, plan and execute tasks with success of the onsite teams

tion within a given year versus planned completion dates is

in mind.

running around 40%, meaning 60% of projects planned to be
completed in MENA within 2019 will not be. This trend, as can

The steps to ensure we achieve flawless startup are simple in
nature but not always simple to achieve.

be seen in Figure 1, has been consistent since 2012.

Plan the Work

What’s the financial cost to business?

By breaking down all the tasks to a component level, defining

For projects that are not commissioned on schedule, the MEED

what must be achieved during all phases from inspection to

data would suggest a recent running average project stack of

startup, it’s possible to plan all the activities. By assigning each

US$100bn/y. Assuming that 60% of the projects run late for an

activity the correct amount of effort (man hours) by discipline,

average of a year and at a cost of capital of say 5%, this equates

this gives a firm mathematical basis for not only the budget

to US$3bn/y in the MENA region alone.

but also, when overlaid with the schedule, all of the resource
loading requirements. Without the system or facility broken
down to a component level, past qualitative cost and resource
estimating has led to historic overruns in terms of cost and

Figure 2: Insurance losses during Commissioning and startup

schedule.
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and drive, enabled by the latest digital tools to complete the
activities defined and set out in the plan.
By defining the amount of effort for each phase of inspection, pre-commissioning, commissioning and startup, and
knowing the schedule for when the systems must be completed,
the teams will have a clear line of sight to ensure the correct
level of skilled workforce is available to complete these tasks.
Using digital platforms, it is possible to allocate work quickly
and effectively through the discipline leads to the onsite workforce via a digital device. The downloaded checklists are sent
to the respective digital device and then taken to the field to
complete the task with the correct evidence (such as photos)

YEAR
SUM OF PROPERTY DAMAGE

Build a team with the correct skillsets, experience, leadership

NUMBER OF CLAIMS

COST CLAIMED IN U$MILLION

insurance claim costs and number of incidents year on year during startup

SUM OF DELAY IN START-UP

NUMBER OF CLAIMS

uploaded on their device. Such systems ensure each activity is
completed as per expectation by knowing who, what, where and
when items where checked or completed.
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we have data-driven conversations with our teams in place of

Figure 3: Digital Flawless Execution Work Process

perception-based evaluations by leadership groups.
By having real-time progress reporting, it is possible to make
informed decisions prior to impacting the schedule, giving us
lead indicators on whether we will meet the milestones.

plan
the work:
systemisation

Maintain Records

Identify/
confirm best
practice

predict the
resources:
s curves

The handover process is often a time for conflict between
different departments, transitioning from a commissioning
organisation to an operating one, traditionally requiring an
element of trust on whether “the teams” have done everything.
Having a truly transparent work process through a digital
tool enables the assessor to see which activities have been

analyse
efficiency

work the
plan

completed and approved by system, sub-system and component, which activities are still required to be completed for that
phase to be concluded and what was done, by whom and when.
Often, there are milestone payments associated with mechan-

maintain
records

track the
progress

ical completion to the EPC organisations, and this completion
typically includes inspection and pre-commissioning phases.
Having the digital records at our fingertips allows for an
in-depth review to step confidently through these stage gates.
The punch list (repairs and incomplete work items remaining
at the end of a project that must be finished before a contractor can receive payment) and closeout is also tracked within

Track Progress
The historic precedent of judging commissioning progress by

the digital tools used today, so on a component level, there is
complete transparency on what has happened to it during all
phases of commissioning.

number of loops completed is an outdated practice that, while
giving an overall indicator of progress, is misguided in terms

Analysis Efficiencies

of a true representation of percentage effort completed for the

We can look at our actual hours versus the calculated estimate

entire commissioning. Using digital completion management

and with that, we can continue to improve the accuracy of the

systems (CMS) that have an effort allocation, we found that

effort estimates per task. There is also an ability to put in place

loop checking and distributed control systems (DCS) valida-

regional or condition-based factors such as the climate and

tion represent less than 14% of the total effort. As engineers,

location.

we are typically data-driven, so how have we been basing our

We can incorporate the latest industry standards into our

progress on a metric that is missing 86% of the overall progress

work processes at the touch of a button by updating the check-

required?

lists with new vendor recommendations, enabling teams to be
at the forefront of commissioning best practice.

With a new digital CMS system, it is possiblE
to have real-time progress reporting by the
hour, as workers come back from the field,
and synchronise their devices, having
completed their tasks. the leads or supervisors
can review and approve the task, and
progress is instantly updated

With each iteration, the tools become more intelligent, have
a greater database of reference points and can give more and
more accurate forecasts to get us closer each time in achieving
flawless execution in startup.

Soft landings
Part of flawless execution is meeting stakeholders’ expectations and there is no clearer example of failure than a few
days, weeks or months after the commissioning team has

With a new digital CMS system, it is possible to have real-time

been demobilised from site, being called back, when an item of

progress reporting by the hour, as workers come back from

equipment “doesn’t work” or “wasn’t commissioned properly”.

the field, and synchronise their devices, having completed

There needs to be a mechanism in place to support the

their tasks. The leads or supervisors can review and approve

operators in the initial phases of operations. From expe-

the task, and progress is instantly updated. We can perform

rience, we find that once a stable operating point has been

real-time efficiency analysis to see how we are performing

found and all the equipment has been started, startup teams

versus expectation as a group, teams and individuals, so that

want to move on to the next job. They are not operators,
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Figure 4: Project life cycle considerations for flawless execution in startup
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they enjoy the dynamic environment that is commissioning.

work process in place of “it worked at the end of the journey so

In fact, they don’t really enjoy seeing straight lines, they are

it must be fine”. And we get the complete map of the route it has

constantly looking to tweak things, which is perfect for startup

taken to get there. In this article we have quantified some of the

but not ideal for achieving long-term reliability of the units as

financial costs associated with not achieving flawless execution

needed in operation. As such, it is right and normal that, when

which can easily justify the change in work process and invest-

the high-risk activities associated with initial startup of the

ment into its digitalisation for the onsite teams’ scope of work

facility have passed, the commissioning team demobilises from

as well as integration with design, construction and operations.

site, but there needs to be a support structure in place for the
operations team.

We need to revive confidence from the investors in our
sectors by having more projects achieving flawless execution

What we have found helpful is a full audit trail of all commis-

and not have 60% of projects fail. Considerations for flawless

sioning activities so that if an item of equipment is struggling,

need to be integrated into the entire project life cycle: we have

the operations team can expedite the troubleshooting exercise

mapped out how and when these considerations should be

by looking at the equipment’s history as well as remote support.

introduced.

There should be an upfront agreement with the commissioning services after startup to ensure the operators know
the support structure they can call upon. Remote monitor-

Alex Howard CEng FIChemE and Richard Freeman CEng FIChemE are

ing systems can look at the key performance indicators of the

Directors at Engineurs

facility so that when one drifts from its standard operating
point an experienced operator working in a remote location can
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