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It is a near truism that oilsands megaprojects 
are never completed on time and inevitably go over 
budget, sometimes massively so. What is less well 
known is why. One of the chief reasons is a deceiv-
ingly simple one—parts don’t fit.

Due to their remote location in northern Alberta, 
oilsands facilities are largely assembled on site from 
components manufactured elsewhere—anywhere 
from Edmonton to South Korea. The components 
are largely bespoke, complex and many in num-
ber. And when, for example, a pipe outlet does 
not exactly line up with its intended connection, 
on-site rework adds a costly fix and causes accu-
mulating delays.

“On an oilsands facility, there might be 10,000 
different parts being built. I have been a project man-
ager on four megaprojects in Alberta, and the biggest 
problem that we have is, things come to site and they 
don’t quite fit,” says Scott Benesh, co –chief execu-
tive officer and co-founder of Calgary-based start-up 
True Site View. 

TEchnology
Quarterly

Asset optimization enhanced with digital 
models and advanced gamification

BY MAURICE SMITH

VIRTUAL 
ADVANTAGE

“Because of the remoteness of northern Alberta, we fabricate as 
much as we can off site, bring it to site and hope it fits, and it doesn’t. 
We probably spend 10–20 per cent of our budget on rework because 
things just don’t quite fit. It is an accepted part of these projects.”

True Site View aims to change that. The geospatial firm uses various 
reality-capture sensors to create remarkably accurate 3-D digital models 
of worksites and components, measuring down to millimetre precision, 
so parts are manufactured to fit before they’re shipped to remote sites.

  Stream Systems, another Calgary-based start-up, leverages digital 
technology to create simulation modelling to optimize assets and extract 
maximum value from large capital investments. Stream Systems has been 
able to trim the costs of capital projects 20 per cent by using simulations 
to mimic reality and test innovation in a risk-free, virtual environment.

By virtually replicating key elements of a business challenge, Stream 
Systems can run any number of variable inputs and outputs—different 
economic scenarios, regulatory changes, the effect of equipment break-
downs or different routing options, for example—and allow companies to 
experiment with design and operational strategies until the best approach 
to solving a problem is found.

Both companies see the digital oilfield as a means to cut costs, opti-
mize assets and improve safety in the oilpatch.
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A VIRTUAL WORLD
“We digitize every component, we 
digitize the site, and we create a 
digital model to virtually bring all 
those components together and 
make them fit in the virtual world 
before they leave the fab shop, so 
they can be fixed in the fab shop 
beforehand,” says Benesh. “If there 
is a design change, and it doesn’t 
get caught, we will catch it before 
it becomes expensive. That’s really 
key. We digitize more accurately 
than an inspector can accomplish 
with a tape measure.

“For example, we will digitize a 
module and then overlay the 3-D 
[computer-aided design] onto it 
and see if there are any differences 
between the design and the reality,” 
Benesh explains, showing an example 
where a pipe on a recent oilsands pro-
ject was nowhere close to fitting into 
its intended outlet. “This pipe would 
have had to be cut and moved on-site 
to fit the adjacent module,” he says.

“If one welder puts one thing out of place, there 
is $200,000 lost. At a project like Fort Hills, where I 
was the project director, you may have 5,000 people 
working on the jobsite, and you could be spending 
$3 million a day just on indirect costs. So any delay 
is costly.

“If you consider engineering rework, fabrica-
tion rework, construction rework, we believe that 
rework in megaprojects has been 10–20 per cent of 
their budget. That’s what kills you [cost-wise]: the 
on-site rework. We believe we can take that down to 
a couple per cent. On a billion-dollar project—which 
in Alberta typically goes over by 40 per cent—that’s 
a lot of money.”

True Site View uses a number of technologies 
to create its extremely accurate digital models, 
from satellite imagery to robotic aerial drones to 
autonomous ground vehicles that capture data 

using technologies from radar and laser to video and light detection 
and ranging (lidar).

“Think of a digital site just like a painting,” explains Amit Varma, True 
Site View co –chief executive officer and co-founder. “An artist uses a thick 
paint brush to do the big area, that’s our satellite. Then a finer paintbrush 
is used, which is an aircraft or a drone. Then a really fine paintbrush is 
used, which is our laser. We combine these things together to form one 
painting, and that’s the digital site—it is combining multiple sources of 
data precisely into one bundle. The sensors are so sophisticated that the 
computer will count every tree on a site.

“The tools and the technology are already there, but nobody has 
turned it into something that is of value to a project, so that is what 
we do. We manage all that data and deliver it to a project.”

As designs change during fabrication, they are reflected in the True 
Site View’s intuitive digital renderings, further reducing rework. “Those 
ongoing changes have to get communicated through the whole pro-
ject. This way, your whole project team knows what’s going on, and 
that’s huge,” says Varma.

And because it is virtual, designers can work on a project from any-
where in the world, he adds. “We can effectively do the engineering in 
Calgary for a facility in Russia or anywhere else in the world, so it makes 
us more competitive.”

In addition to reducing rework, the technology can lead to an overall bet-
ter, cheaper design of projects. In one simple example, Varma points to a 
gathering line on an oilsands project that previously would have been built 
on a raised corridor through a forested area. Using True Site View’s detailed 
digital rendering of the project site, the company was able to build the line 
to the contours of the landscape and avoid trees, which was both cheaper 
and led to less disruption of the environment. “You can’t do that unless you 
have this precise understanding of the site,” he says.

At Suncor’s Firebag SAGD facility, True Site View helped save the 
company close to $100 million when improved design cut costs more 
than 50 per cent, notes Varma.

Safety is also improved as rework is unplanned work. “Rework is your 
most unsafe work at the site. As long as the work is planned, going accord-
ing to plan, it’s safe. The moment things start going chaotic, that is when 
issues start happening,” says Benesh. “We increase safety because now 
things go as planned.”

GAMIFICATION
Using a gamification approach to complex decision making, choices that 
might otherwise be avoided can be tested in a safe virtual world, says 
Allan Chegus, Stream Systems’ chief executive officer, president and 
co-founder. Using an artificial environment without real-world limita-
tions also promotes innovation, uncovers unseen relationships and 
exposes unused capacity.
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True Site View 
allows project  
leaders to 
accurately create 
3-D models down 
to millimetre 
precision.



Specialists In Air & Mud Rotary Drilling

• Water well drilling
• Pre-set surface casing
• Cathodic protection holes
• Pre-drill piling holes

• Water well pumps & testing
• Environmental drilling
• Coring
• Auger drilling

Ph: (780) 960-2992  |  Fax: (780) 960-6060
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The company’s ability to create complex simula-
tions, using proprietary software, algorithms and 
fit-for-purpose models, represents a disruptive tech-
nology that can change the nature of the decision 
making game, he says.

Stream Systems also uses more recently developed 
agent-based modelling, a computation-intensive pro-
cedure that simulates the actions and interactions of 
autonomous agents in such a way that they can be 
assessed on their effects on the system as a whole, 
says Birgit Juergensen, vice-president of operations.

Juergensen likens it to a hockey game. “We have 
a player, we have the stick, we have the rules of the 

game, and each is described independently. Then you roll the dice and say, 
‘Go play.’ Each time you play, you get a different result. But the more you 
play, the more you find out where the patterns are and where the risks 
and the capabilities are. You can also say, ‘This player behaved differently 
than that player.”

“In the past, these type of very complex problems were solved with 
decision trees with highly complex, multiple variables. The advantage to 
doing this [simulation] model approach is now you get the very fast models.”

Once a simulation model is created, optimal decisions can be estab-
lished for short- or long-term time horizons ranging from months to 
decades. Since any number of variables can be added, simulations can be 
extended to include other business functions such as maintenance and 
reliability and risk management. 

AMIT VARMA 
“Think of a digital site just 
like a painting. An artist uses 
a thick paint brush to do the 
big area, that’s our satellite. 
Then a finer paintbrush is used, 
which is an aircraft or a drone. 
Then a really fine paintbrush 
is used, which is our laser. We 
combine these things together 
to form one painting, and 
that’s the digital site.”

ALLAN CHEGUS
Using a gamification approach 
to complex decision making, 
choices that might otherwise be 
avoided can be tested in a safe 
virtual world. Using an artificial 
environment without real-
world limitations also promotes 
innovation, uncovers unseen 
relationships and exposes 
unused capacity.

BIRGIT  JUERGENSEN
“In the past, these type of very 
complex problems were solved 
with decision trees with highly 
complex, multiple variables. 
The advantage to doing this 
[simulation] model approach 
is now you get the very fast 
models.”

SCOTT BENESH
“If you consider engineering 
rework, fabrication rework, 
construction rework, we 
believe that rework in 
megaprojects has been 10–20 
per cent of their budget.”
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Auto Accident & Injury Claims
Did you know?
... if your accident/injury occurred in the Grande Prairie area, it must be sued here.
... insurance may be available for settlement on most claims.
... settlements are more common than court trials.
If you have been injured, you need experience on your side. Our 
knowledge of the area will provide you the “local” advantage.
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FREE CONSULTATION
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Stream Systems can run simulations inside of four 
to six weeks, compared to the four to six months it 
typically takes to configure models of similar com-
plexity using conventional software, according to 
Chegus, who has been involved with feasibility and 
business case development for multimillion-dollar 
energy-related business projects.

In one recent case working with a major pipe-
line operator, Stream Systems created a high-level 
model that took into account, among other things, 
26,000 kilometres of pipeline, 1,200 connections, 
47 commodity types, 73 storage tanks and five 
major terminals, creating a combination of variables 

that became exponentially massive 
in nature.

Creating a robust model required 
unprecedented collaboration as depart-
ments like operations and scheduling 
had previously worked in isolation, 
and operating data was scattered and 
incomplete in the absence of a com-
prehensive data-management strategy. 
Data was collected and parsed as 
needed with the most relevant going 
into the model. “You let go of some of 
the details but go to the larger fun-
damental underlying principle,” says 
Juergensen.

Once created, the model was vali-
dated using real-time data—patterns 
were determined from past behav-

iours and simulations were run taking into account the possibility and 
complexity of future activities and discrete events. Then real-world 
variables were simulated. 

Among the conclusions was the finding that the company could elim-
inate a large storage tank, a number of piping manifolds and associated 
valves, and instrumentation. A year after implementing the recommenda-
tions based on the simulations, it was estimated the company had saved 
$84 million in capital project costs, a 20 per cent reduction, and gained 
$24 million in annual recurring revenue.

While widely used in other industries, simulation technology in the 
oil and gas sector has been limited, focused mainly on reservoir analysis 
and control instrumentation. Among other initiatives, Steam Systems, 
which was established in 2014, is now investigating applying the tech-
nology to SAGD oilsands production, says Juergensen. 

Stream Systems 
creates simulations 
that model complex 
systems like 
pipeline and tank 
farm networks.
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