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Capital projects are making a comeback,

but are EPC firms ready?

After several years of cutting costs to align to the reality of
fewer and smaller capital projects, engineering, procurement
and construction (EPC) firms are now forging ahead as the in-
dustry recovers. However, with smaller, less-experienced teams
and key personnel often distributed across several offices and
time zones, one might be wondering: Are EPC firms ready to
scale back up as the volume and size of projects increase?

As I have traveled across Asia, Europe and the Americas
over the past year, meeting with a wide range of EPC firms
spanning the full spectrum of services offered, I have begun to
see new initiatives emerging, geared toward improving internal
operations. This trend is corroborated by a survey' of 123 in-
dustry executives in March 2018, where more than two-thirds
of respondents said they were improving, or planning to im-
prove, their engineering processes.

Time of transition. Many EPC firms have historically oper-
ated as confederated states comprising previously acquired
firms, strong regional offices, and/or areas of domain or proj-
ect expertise. Following a downturn in which experienced
people, departments and entire offices have been eliminated or
reconfigured, the approach to organizing and executing project
work is being reexamined.

More than half of the industry survey respondents said that
information sharing across offices needed to be improved. In-
creasingly, both small and large firms are seeking to standard-
ize their workflows and technology platforms to enable more
work sharing, cross-office collaboration and a “follow the sun”
project execution approach for conceptual design, front-end
engineering and design (FEED) and detailed engineering
work. This trend is increasingly relevant, as some firms have
been adding engineering capabilities in new locations by go-
ing through mergers and acquisitions or by scaling up their re-
sources in lower-cost countries, such as India.

A senior vice president of engineering at a mid-sized, do-
mestic EPC firm recently told me that “efficiency is the name
of the game.” Following a recent merger, he is 4 mos into a
process reengineering program designed to get the company’s
teams working more effectively across offices, and he stated
that this program is a matter of survival. His firm’s near-term
goal is to get everyone on the same playing field—with com-
mon nomenclature, templates, libraries and standards. The
company wants to ensure that its teams are working with the

latest models and data, and that deliverables from the different
offices are consistent.

Essentially, firms want to connect virtual islands of person-
nel, departments and offices by using new work processes that
allow firms to harness their collective talent and bandwidth to
execute on the opportunities they view as the best fit for their
capabilities and that offer the most financial reward. By break-
ing down the silos between divisions, regions and offices, they
are building organizations and technology platforms that will
allow them to execute project work more efficiently.

Drew Dietrich, Engineering Systems Administrator at Wor-
leyParsons, sums it up nicely: “Today’s projects are executed
across multiple locations and with extremely aggressive sched-
ules. The ability for the whole team to be working with the cur-
rent data is key to making timely engineering decisions.”

EPC firms are also pulling key project stakeholders closer to-
gether earlier in the design process, where their collective deci-
sions have the greatest impact on project outcomes. Specialists
work together, in parallel, to deliver designs that are better opti-
mized as holistic systems to lower required capital expenditures
(CAPEX) and perform at the highest levels during operations.
Asaresult, their designs better meet their customers’ needs, thus
increasing satisfaction and positioning them for repeat work.

A similar shift is occurring at the project pursuit level. Ac-
cording to the industry survey, 65% said that generating new
bids is a difficult and slow process. Instead of key personnel
working sequentially to gather information required to submit a
profitable and successful bid, leading companies are now bring-
ing needed expertise together earlier in the process and using
common, collaborative tools for creating accurate estimates
quickly to be more responsive to customers, bid more jobs and
ultimately win more work.

Why change is necessary. According to these industry sur-
vey respondents, the top reasons for needing to improve pro-
cesses include:

« Too many silos

o The need to streamline workflows

« Constant changes during FEED

« Too many different software packages

« Technology misalignment.

Consider a typical bid situation where process engineers,
mechanical engineers, safety experts, estimators and others
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have required inputs. Each member creates a set of relevant en-
gineering data that must be incorporated into the overall con-
cept, and the data from one specialist often has an impact on
the work of the others. When working sequentially, the oppor-
tunities for early collaboration and sharing are lost, and every
change introduced can result in a reset of the process. The bid is
essentially done when the team runs out of time, not when the
best alternative and estimate are developed.

The same situation occurs during execution of FEED, when
the design and engineering disciplines work in a sequential en-
gineering process. Approximately half of the survey responders
indicated that sharing data across disciplines results in errors.
Data is isolated in spreadsheets or disconnected tools, and is
not available to inform the work of others (FIG. 1). When incor-
porating data from another specialty, it is often entered manu-
ally, which may introduce errors or omit valuable information.
Instead of overall project wisdom increasing, it is often lost or
left behind and not available to inform a broader, more systems-
based approach to the design.

Four causes of low

engineering productivity

1. Poor handling of information. Information
is at the heart of what an EPC firm delivers and
is the lifeblood of a design, yet key design and
engineering information that was hard-won in
one phase of the project often ends up trapped
in multiple Excel files, handed off manually
(often introducing errors) or possibly not passed
on to the next phase or discipline at all.

2. Giving only “lip service” to collaboration.
Mechanical and safety engineers wait for process
engineering data that seems to never be finalized,
and the estimating team often orbits the core
design process—only getting fully plugged in
too late, resulting in a scramble to meet the
deadline, which, in turn, causes accuracy to
suffer and risks to increase.

3. Pretending the project scope and schedule
will not change. Sequential, siloed work processes
and disconnected data mean that personnel will
always be scrambling and working overtime to
accommodate the inevitable requests for changes
to the project scope and schedule. Response times
to customers and the quality of the design suffer
as aresult.

4. Waiting until the end to see the result.

We have come to accept disintegrated engineering
processes that do not provide useful guidance
until the pieces are put together at the end.

By then, it is too late to change key design and
equipment parameters, and you may be locked
into a suboptimal design concept.

A new way of working. As internal and external forces
come together to disrupt this industry, forward-looking firms
are implementing initiatives to make process and technology
improvements that will fundamentally change the way they
work. In pursuing these initiatives, some common objectives
include enabling virtual teams comprising experts from across
the organization—in different departments, locations and time
zones—to leverage the full breadth of the firm’s capabilities. To
support these objectives, EPC firms are looking for a design and
engineering platform with these common qualities:

o Model-based and data-centric. A consistent project
data model/repository is used across all parties and
disciplines involved in engineering and design for the
project. Updates are propagated automatically, and
people work with the most up-to-date information.
Information is preserved, and collective project
knowledge consistently increases over time and across
disciplines and project phases.

o Simultaneous. Different disciplines work on the project
in parallel. Early insight into information developed by
others is available to the broader team, and this early
feedback shapes the overall direction toward a better
outcome. This process shortens cycle times, allows more
options to be considered and reduces bottlenecks.

« Collaborative. True collaboration occurs when the
disciplines work together with tools tailored to their
specialty, while sharing the same consistent set of project
data. Information is not trapped in siloed spreadsheets or
lost in handoffs, and changes are more easily and quickly
seen and accommodated.

Another good example of such improvement initiatives is the
ongoing efforts underway at a Calgary-based EPC firm.> The
company is in the fourth phase of a long-term initiative to im-
prove its project execution. In the current phase, the EPC firm
is working to create a robust data model across the engineering
disciplines, following a previous phase in which the company es-
tablished digital project hubs for storing all project information
and integrated its design authoring tools. Next, the EPC firm
will be tackling workflow optimization. All these initiatives have
helped the company to shorten cycle times and improve com-
munication with its customers.

Benefits. Generally, benefits of reengineering work processes

5% Other
24% Cloud services
38% Data management tools

33% Spreadsheets

FIG. 1. An industry survey of EPC firms' shows the current methods
for managing design and engineering data.




typically fall into three areas: better design outcomes, preserva-
tion of project knowledge and the ability to accommodate change.

Better design outcomes. It is generally accepted that a de-
sign team’s ability to impact final costs and the functional capa-
bilities of a process plant decrease with time (FIG. 2). A senior
cost estimator at an EPC company® said, “A critical success fac-
tor for EPC firms and owner operators is the ability to maximize
efficiency early in the design phase.” Early decisions—such as
where the plant is located; which design concept to pursue; and
the number, size and type of major pieces of equipment—es-
sentially lock in the design approach at the initial stages and
limit subsequent alternatives.

Changes that are introduced after these initial decisions have
been made can upset the schedule and be very expensive to
implement. Therefore, it is imperative that these early decisions
are made with all available inputs and information, from as many
stakeholders as possible. By enabling collaboration and input
across the key disciplines early in the process, using a concurrent
engineering approach, these early decisions are better informed,
improving project outcomes. Since working concurrently is a
more efficient and productive process, design cycle times are
shortened, and more design options can be considered.

Preservation of project knowledge across disciplines
and phases. When design teams are connected by a common
engineering and design environment, information from one
discipline is available to the others instead of being locked
away in isolated spreadsheets or stand-alone tools. Manual data
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FIG. 2. The design team’s ability to impact final costs and plant
capabilities decrease over time (the MacLeamy Curve).
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FIG. 3. Design teams using a consistent modeling and data
environment preserve project knowledge across disciplines
and phases, which improves productivity.
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transfer and replication are reduced, and typical errors and
omissions are avoided. Collective knowledge about the project
as a system continually grows. Handoffs between project phas-
es are smoother and adjacent teams no longer feel like they are
starting from scratch (FIG. 3). The use of consistent models and
data across the project lifecycle also allows for critical informa-
tion to persist beyond handover and to be used to help hone
operational performance.

Accommodation of project changes. Changes on large,
complex projects can be both costly and disruptive. Yet, change
is inevitable, and a firm’s ability to adjust quickly and efficient-
ly can save considerable time and money for both the proj-
ect owner and its engineering firm. When teams collaborate
around a common engineering environment and set of project
data, members can be made aware of the changes and quickly
understand the impact to their deliverables. Changes can also
be propagated through the common engineering data platform
to all parties and will be reflected in dependent deliverables
such as equipment lists and data sheets.

Benefits in action. Many parties are involved in the pro-
cess of delivering a design for an upgrade or a new plant, with
thousands of deliverables that are created and updated, and
multiple key decision gates to navigate across the lifecycle of
the project. Improved engineering processes and supporting
technology can have an impact throughout the conceptual and
basic engineering.

The ultimate beneficiary of improved engineering perfor-
mance is the project owner. More collaborative projects can
generally achieve the desired result with a lower overall CA-
PEX, and are inherently safer and more profitable to operate.
The ability to provide a single, integrated set of project data for
use in detailed engineering, costing, commissioning and opera-
tions will continue to pay dividends over the life of the asset.

In addition, the ability to quickly and efficiently accommo-
date owner requests for changes during the design process is a
significant and easily understood benefit.

Economic feasibility studies. When evaluating the feasi-
bility of a project, the owner can create an economic model that
can be further developed during the conceptual, FEED and de-
tailed design phases. The estimate becomes richer and more de-
tailed as more information is added, and then it is easily passed
to the owner’s EPC firm.

Process engineering. The process model serves as the ba-
sis for the rest of the design and is available to the equipment
designer, safety engineers, regulatory authorities, project owner
and other stakeholders. Process engineers can work with esti-
mators to build templates for quick, accurate financial evalua-
tion of different concepts.

Estimating and bidding. Estimators work closely with de-
sign team members to ensure they have the latest information
and can adjust for changes in the process, equipment, sizing,
site plans and other variables that are subject to change.

Mechanical equipment design and rating. From the pro-
cess model, the mechanical engineers, heat exchanger special-
ists and column specialists can begin developing more detailed
engineering data and equipment specifications. Equipment lists
and data sheets are stored in a central location and can be up-
dated by all, making key project data available to others.
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TABLE 1. Maturity models to help chart a path for productivity-

driven process changes for plant engineering and design

Maturity level Target Selected best practices
1 Use of a common Consistent source of project
data model data for process engineers
and estimators
2 Interconnected Specialized tools for each
design tools discipline, with a shared,
consistent underlying data model
3 Shared information  Updates automatically
asset shared with entire team
4 Process redesign Early, cross-discipline

with a focus on
collaboration

sharing and coordination
for the best outcome

Safety system engineering. Engineers developing the
plant’s flare and blowdown systems have the right guidance, so
they can precisely size their systems. This helps ensure safety
while also minimizing the tendency to over-design, which can
significantly lower CAPEX costs for the owner. For example,
a North American EPC firm* more efficiently conducts safety
studies (including pressure safety valve sizing; flare system de-
sign and rating; and dynamic analysis for startup, shutdown,
emergencies and compressor surge), all while using simulation
data from its integrated process design tools.

Getting started. Based on direct experience with hundreds of
EPC firms, the author’s company has developed maturity mod-
els to help chart a path for productivity-driven process changes
for plant engineering and design (TABLE 1). The first step is to
implement a common, consistent data model for process en-
gineers and estimators. The second step is to provide an inte-
grated engineering environment where each team member has
discipline-specific tools that are connected to the single, consis-
tent project data model. Finally, work processes can be designed
to bring the parties together for early collaboration around a
shared information asset, thus helping to ensure that changes
by one are seen by all.

The importance of people. No lasting improvements come
without buy-in from the stakeholders. At a joint EPC-owner/
operator seminar on digital transformation in Paris in June, the
head of onshore-offshore engineering for an Italian contracting
company” stressed the need to keep people at the forefront dur-
ing these times of change. Describing critical success factors on
a recent digital initiative, he stated that a people-first approach
was critical to their success and counseled others undertaking
similar initiatives to ensure buy-in from top management, invest
in human capital and development, and drive a culture of inno-
vation and technology adoption.

This is echoed by the previously mentioned senior vice
president of engineering during a process-reengineering project
on the heels of a recent merger. He said they began their initia-
tive with local workshops at each office (including stakeholders
from executives to users) to provide details about the project
and to get their input early—a solid investment when you know
you will be asking some of them to change the way they have
done things for decades.

Takeaway. Initiatives underway at many EPC firms to improve
how they organize and execute project work are fundamentally
reshaping the industry. These firms view the ability to coordi-
nate work across functions, offices and geographies as a prereq-
uisite for competing as the industry recovers. The net beneficia-
ries are the owner-operator companies, which will realize better
designs and more profitable operations.

The success of these initiatives will not only depend on sup-
porting technology for concurrent engineering, collaboration
and data management, but, most importantly, on the people
involved. In a recent Forbes article® on digital transformation, a
senior vice president for the author’s company summed up this
notion perfectly. He stated, “We know from decades of experi-
ence in operational excellence that culture is king when it comes
to transforming organizations. That is why we say that success
is only achieved when capability and culture come together.” FP

NOTES

! AspenTech’s Concurrent Process Engineering survey, February 2018.

* Vista Projects

* SK Engineering and Construction

* Linde Engineering North America

* Saipem

¢ Venables, M., “Are people the biggest challenge in digital transformations?” Forbes,
September 2018.
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