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Integrated Solutions to 
Maintain Caprock Integrity

In thermal processes, a full understanding of the long-term effects of high temperatures  
and injection pressures on your reservoir can prevent catastrophic breaches in reservoir and 
caprock integrity.

Our experts deliver fast, accurate prediction of the dynamic behavior of heavy oil reservoirs  
by acquiring and interpreting a wide range of data from well logs, well tests, core, surface and 
seismic data. We combine these rock properties with a unique coupling of VISAGE* reservoir 
geomechanics modeling software and ECLIPSE* Thermal reservoir simulation software to  
provide confident production decisions for long-term optimal recovery.

For details on caprock integrity please call (403) 509 4000.

www.slb.com/caprockintegrity 
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nEXt aPril, John nEnnigEr will see the 
first results of a field trial using technol-
ogy he suggests could help to revolutionize 
in situ oilsands production. The N-Solv 
process promises to reduce energy use by 
85 per cent and well-to-tank greenhouse 
gas (GHG) emissions by 205 pounds per 
barrel. It could increase oil value 23 per cent, 
slash expenses 30 per cent and double the 
netback profit per barrel. And if his cal-
culations are correct, and the process can 
capture 30 per cent of in situ production in 
the decade after it is commercially proven, 
it could slash oilsands GHG emissions by 
120 million tonnes with an average cost per 
tonne of a mere 50 cents.

As remarkable as all that sounds, what is 
perhaps more remarkable is the fact the tech-
nology is not new at all, but was co-invented 
by Nenniger’s father four decades ago, and 
is only now undergoing field testing. The 
N-Solv process, in which condensing solvent 
provides the heat rather than steam, is just 
one example of new and potentially game-
changing technologies that have sat on the 
sidelines while producers, for the most part, 
stick to steam extraction technologies as the 
industry grows in leaps and bounds.

Such high GHG emission techniques, 
which have contributed to per capita emis-
sions in Alberta greater than that of any 
country in the world, might be fine if the 
province had no desire to sell the bitumen 
outside its borders. But it does, and the 
blowback it risks stirring up as a result may 
very well put the industry at risk.

Recent events have conspired to bring 
emissions back into the spotlight, not least 
Hurricane Sandy’s battering of the U.S. east 
coast, bringing climate change to the very 
door of the White House at the tail end of an 
election campaign in which the topic had 
been mostly ignored. On the other side of 
the country, California had just launched 
the country’s first climate-change cap-
and-trade auction, while countries from 
Australia, with a new carbon tax, to major 
oil producer Norway, with a doubling of 
its carbon tax to its offshore oil industry to 
about $71 per tonne, had also shown their 
intentions to clamp down on emissions. 
Even China is investigating ways to put a 
price on carbon.

But while much of the rest of the world 
shows signs of transitioning from high  
carbon–emission activities, Canada is on 
the verge of repeating its pattern of pledg-
ing to make cuts, but not acting in such a 
way as to stand any chance of meeting its 
own targets. After several years to enact 
policy to set us in the right direction, none 
of the experts we spoke with on this issue 
were willing to state they were confident of 
either jurisdiction meeting their 2020 goals.

Steve Larter, Canada research chair 
in petroleum geology at the University of 
Calgary, says that while there are many 
positive steps in the right direction, gov-
ernments are not devoting the resources 
necessary to develop new extraction tech-
nologies and, critically, to get them into the 
field for testing.

“I do think it’s an exciting time to be 
doing energy research in Canada and I 
think there are lots of encouraging signs. 
But at the end of the day Canadians have 
got to put their hands in their pockets and 
invest [in research]. We spend $3 billion a 
year on Christmas in Canada, and the total 
government funds for university research 
is $1 billion. The oil and gas industry typ-
ically spend about 0.1–0.2 per cent of their 
revenue on [research and development]. 
If we want to be a superpower we have got 
to spend like [an energy] superpower, and 
currently we are not doing that.”

Technology would seem the best answer 
to get the country on its low-carbon path 
while maintaining its vibrant resource 
industries into the challenging years 
ahead. Canada will be dependent on sales 
of its natural resources for many years to 
come, which is all the more reason to seek 
to protect its long-term viability in a more 
carbon-conscious world.

Nenniger summed it up nicely in  
evidence before the U.S. House of  
Representatives’ committee on energy and 
commerce last March. “The evidence of 
climate change is compelling and terrify-
ing,” the N-Solv chief executive officer said. 
“This presents a profound moral dilemma. 
I believe ‘harm reduction’ is the most prag-
matic option. This means finding profitable 
ways to produce cleaner products.”

  Maurice Smith
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Make it happen. 

403-340-3600     

www.dragonproductsltd.com 

Make it happen.



NEWS. TRENDS. INNOVATORS. VANGUARD

In its fl agship publication, the World Energy Outlook, the IEA found 

that the extraordinary growth in oil and natural gas output in the 

United States will mean a sea-change in global energy fl ows. In its New 

Policies Scenario, the United States becomes a net exporter of natural 

gas by 2020 and is almost self-suffi  cient in energy, in net terms, by 

2035. North America emerges as a net oil exporter, accelerating the 

switch in direction of international trade, with almost 90 per cent of 

Middle Eastern oil exports being drawn to Asia by 2035.

A Fraser Institute study released in October estimates a net bene� t of 

$9.6 billion from a single project offshore in the Queen Charlotte Basin off the 

B.C. coast, including the cleanup costs of any spills that might occur. Provincial 

and federal governments could potentially see major revenue payouts if the 

federal government were to lift its 40-year informal moratorium on offshore oil 

exploration, it said. The baseline case assumes an oil price of $90 per barrel. 

The net bene� ts remain positive as long as the price is over $49 per barrel.

At a CAPP Environmental 
Issues Seminar in November, 
Pryce said obtaining social 
licence is imperative for the 
energy sector to continue its 
development, and that means 
the industry must demonstrate 
that environmental concerns 
are being addressed.

BP plc agreed to pay $4.5 billion in penalties for the Deepwater 

Horizon blowout in the Gulf of Mexico in April 2010, which caused 

the biggest offshore oil spill in U.S. history. BP said it would plead 

guilty to felony misconduct in relation to the deaths of 11 rig 

workers and obstruction of Congress, and pay a $1.2-billion cri-

minal � ne as part of its penalties. BP has already paid $23 billion 

in cleanup costs and put aside $12 billion for a spill trust fund.

 Without clear public reporting of results in 
relation to comparable targets and total costs, 
albertans cannot assess progress towards 
alberta’s climate-change goals or determine 
whether the overall investment in climate-change 
actions is yielding the expected results. 

— Merwan Saher, Alberta Auditor General

In his annual report, Saher said the Environment and Sustainable 

Resource Development department needs to improve the reli-

ability, comparability and relevance of its public reporting on the 

results and costs incurred in meeting climate-change targets. He 

said the department has not implemented his of� ce’s 2008 recom-

mendation to improve public reporting on climate change and 

that it has not publicly reported on progress against the legislated 

emissions target since 2007.

 Without the public understanding what we do and having 
appreciation for our ability to do that responsibly, we are challenged 
to get the work done. We may get the approvals, but if we don’t get the 
social licence…it’s very diffi  cult to actually get out on the landscape. 

— David Pryce, vice-president, Canadian Association of Petroleum Producers 

 North America is at the forefront of a 
sweeping transformation in oil and gas 
production that will affect all regions of 
the world, yet the potential also exists for 
a similarly transformative shift in global 
energy ef� ciency. 

— Maria van der Hoeven, executive director, 
International Energy Agency (IEA)
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He said the company, which has been 
planning the project since 2004 and now has 
300 employees working on design and pro-
curement and other aspects of the refi nery, 
views it as a vital step toward adding value 
to bitumen production and at the same time 
reducing the environmental footprint of 
oilsands development.

“We will be capturing enormous quanti-
ties of CO2,” he said. “Initially we will be 
capturing 3,500 tonnes of CO2 a day, but 
with all three phases we would be captur-
ing up to 11,000 tonnes. Th at’s equal to the 
emissions from all the cars in Alberta. Th is 
is an important project for Alberta. It’s be-
ing done by Albertans. We live here and we 
wanted to do the right thing.”

But he said the project makes economic 
sense too, because of its value-added 
component.

“Th is is the fi rst refi nery in the world that 
incorporates CO2 capture into the initial 
design,” he said.

He said it also needs to be understood 
that the company really isn’t building just 
an upgrader, deploying conventional cok-
ing technology to convert Alberta bitumen 
into lighter crude ready to be refi ned into 
gasoline, lubricants and other petroleum-
based products.

“Most refi neries in North America were 
designed to produce gasoline, but we are re-
sponding to the market in western Canada,” 
said MacGregor. “We’re producing 40,000 
barrels a day of diesel [from the fi rst phase], 
and diesel is a high-margin product that is 
in great demand in western Canada.”

He said NWR’s studies have shown there 
is a market in western Canada for all of the 
diesel that the project would produce from 
the fi rst one-and-a-half phases.

Th e project would employ technologies 
commonly used in upgrading and refi ning. 
However, in a key departure, it also will use 
gasifi cation technology.

Th e advantage of using gasifi cation is 
that the upgrader won’t need to rely on 
natural gas as a source of hydrogen for the 
process. Instead of producing dry coke as a 

 thE go-ahEad for a long-planned 
oilsands bitumen upgrader, to be located 
northeast of Edmonton, will ultimately 
lead to $100 billion or more in investments 
in Alberta, since the project is designed to 
capture large volumes of CO2

 and is linked 
with the province’s fi rst CO2 pipeline, ac-
cording to the chairman of the companies 
developing the projects.

“I can’t even estimate the total eco-
nomic impact, but it will be in excess of 
$50 billion and closer to $100 billion and 
beyond,” said Ian MacGregor, who was 
commenting on the announcement 
November 8 that the board of the North 
West Redwater Partnership (NWR) had 
agreed to proceed with the first phase of 
the project, which will cost $5.7 billion.

NWR is a wholly owned subsidiary of 
Calgary-based North West Upgrading Inc. 
and Canadian Natural Upgrading Limited, 

which, in turn, is a subsidiary of  Canadian 
Natural Resources Limited (CNRL).

MacGregor, chairman of North West, 
said the so-called Sturgeon Refi nery, to be 
located in a rural industrial park 45 kilometres 
northeast of Edmonton, will create a peak 
construction workforce of 8,000. Ground con-
struction will start next spring, and it will take 
three years to build the fi rst phase, designed 
to process 50,000 barrels daily of bitumen.

CNRL will provide 12,500 barrels daily 
of that bitumen, and the balance will come 
from the Alberta Petroleum Marketing 
Commission, which collects bitumen from 
oilsands producers in lieu of royalties, under 
the province’s Bitumen Royalty in-Kind 
program. NWR has signed 30-year process-
ing agreements for the bitumen.

MacGregor said the company plans to 
eventually expand the project to process 
150,000 barrels daily.

Turning CO2 Into Profi ts
Alberta companies give go-ahead for world’s � rst re� nery incorporating carbon capture

UPGRADING

GASIFICATION GAINS
Unlike most upgraders, the NWR facility will 
gasify the hot bottom ends of the bitumen it 
processes, which creates both hydrogen for 
upgrading and a pure stream of CO2.

10  N EWTEC H MAGAZ I N E.C O M
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A recent study by AIHA showed it would 
generate $1.2 billion in direct provincial and 
federal taxes.

However, when the royalties from future 
EOR projects are included, he said the bene-
fits will be worth many billions of dollars 
over time.

In addition to the direct full-time jobs 
the plant will create in the Heartland and 
Edmonton areas, he said it’s safe to assume 
the multiplier effect will create three times 
that many jobs, with everything from con-
sultants to logistics firms to local restau-
rants benefiting.

 Jim Bentein

In addition, it will create 800 permanent 
jobs, 600 of those in the Edmonton area and 
200 in Calgary, as well as generating signifi-
cant taxes and royalties for the provincial 
and federal governments.

Neil Shelly, executive director of  
Alberta’s Industrial Heartland Association 
(AIHA), which promotes growth in the 
Heartland industrial region surround- 
ing Edmonton, including the North West 
site, said the announcement was “very 
good news” for the Heartland area and  
the province.

by-product, North West will transform hot 
liquid bottom ends into hydrogen, oxygen 
and pure CO2.

“It produces 99.5 per cent pure CO2,” said 
MacGregor.

Most CO2 from conventional upgrad-
ers is diluted in a steam containing mostly 
nitrogen and other elements that make it 
unsuitable for enhanced oil recovery (EOR). 
But in the case of North West, the pure CO2 

it will produce will be a valuable product 
that will eventually generate billions of dol-
lars, he said.

It will be sold to Enhance Energy Inc., 
which is developing a complementary pro-
ject (MacGregor is a chairman of its board) 
that will include the 240-kilometre long, 
16-inch-diameter Alberta Carbon Trunk 
Line. The line will eventually transport CO2 
from the Agrium Inc. fertilizer plant near 
Redwater and from North West, to be used 
in EOR in depleted oil reservoirs in central 
Alberta. Enhance has received a commit-
ment of $495 million from the Alberta gov-
ernment’s carbon capture and sequestration 
fund for the $1.3-billion project.

MacGregor said the Enhance project will 
be adjusted to fit with the schedule of the 
Sturgeon Refinery. The trunk line will be de-
signed to move 40,000 tonnes daily of CO2.

He said access to that CO2 could “revital-
ize” the depleted oilfields of central Alberta, 
adding billions of dollars to the economic 
benefits of both projects.

Another important aspect of the gasifier-
based technology North West will deploy 
is that, aside from producing ultra-low-
sulphur diesel, it will produce significant 
volumes of diluent, used in the oilsands 
industry to prepare bitumen for pipelining; 
ethane, which is a key petrochemical feed-
stock; and naphtha, butane and propane, 
all petrochemical feedstock. There are 
existing markets for all of those products in 
North America.

He said it will also produce 10,000 
barrels daily of lubricants, which could 
spawn the development of a lubricants 
plant in Alberta.

MacGregor said availability of skilled 
labour to build the plant was a concern. 
However, a recent slowdown in oilsands 
expansion suggests there may be more 
trades workers available than might other-
wise have been the case.

But he said that’s also why the company 
decided to build the project near Edmonton, 
where there is greater availability of workers 
than in most parts of the province. The com-
pany believes it will be a magnet for older, 
more experienced tradespeople.

“One of the reasons we are locating it 
near Edmonton is we think it will be a project 

MacGregor said it has been wrongly 
suggested that the province’s provision 
of bitumen to the plant is a subsidy of 
some kind. In fact, he said the govern-
ment is simply agreeing to a commercial 
processing deal with North West, similar 
to producers who sign contracts with 
midstream processing plants or pipeline 
companies.

And that agreement will prove to be 
very lucrative for the province, he said. 
“We have estimated that if our project had 
been up and running last year, the govern-
ment would have collected an additional 
$500 million from product sales,” he said.

that appeals to workers aged 45–60, who 
want to be home at night,” he said. “That way 
you can get a more productive workforce.”

The site for the plant, located near the 
Agrium fertilizer plant, would have a peak 
workforce of about 3,000, he said. The bal-
ance of the peak workforce of 8,000 would 
work at Nisku, Alta., and elsewhere as-
sembling modules for the facility, which has 
been designed to take maximum advantage 
of modularization. Some of the large Korean-
built reactor vessels for the project have 
been in storage in Minnesota for three years.

UPGRADER PROJECT IMPACTS

Cost: $5.7 billion

Employ 8,000 workers
during construction

Produce 50,000 barrels per day
(150,000 after expansion)

= 1,000 barrels

Capture 11,000 tonnes of 
CO2/day after Phase 3

Permanently employ 
800 people

(600 Edmonton, 200 Calgary)

In addition to the direct job 
creation and value-added 
benefits derived from a 
higher-value product, the 
multiplier effect resulting 
from the Sturgeon Refinery 
could produce three times 
more jobs, while generating 
hundreds of millions in 
government revenues 
annually.
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Leading the way with customer-driven data, integrated software 
and services for your upstream decision-making needs.

geoSCOUT | gDC | petroCUBE at www.geoLOGIC.com

They can copy us. They just can’t be us.
If imitation is the sincerest form of flattery, we’re one flattered group.  
Drawing on a quarter century of oil and gas experience, geoLOGIC continues 
to be the market leader in data, software solutions and support. And while  
we lead the way, our competitors desperately create parity products, 
sometimes years after us. For details on how geoLOGIC leads the way, visit 
www.geoLOGIC.com/leader



BYTESOILPATCH SOFTWARE

PH
O

TO
: T

IB
C

O
 S

PO
TF

IR
E 

IN
C

.

 The Power Of Visualization

if you’rE fEEling a bit overwhelmed by all of the data 
you have to deal with in the highly technical oil and gas 
industry world of today, you’re not alone.

It’s been called the digital explosion—and com-
panies like TIBCO Spotfi re Inc. think they have at least a 
partial answer to dealing with that explosion.

London, England–based Steve Farr was so impressed 
with the Massachusetts-based company’s technology, 
that he left the consulting business he had founded 
two years prior to rejoin the corporate world, where he 
became Spotfi re’s product marketing manager for the 
energy sector. Th at was earlier this year.

“Before running my own consulting company, I had 
been with Microsoft [Inc.] for seven years,” he says. “I be-
came familiar with Spotfi re’s business intelligence system 
and I was amazed at the speed with which the system 
could be implemented within an organization. It was tak-
ing two weeks for the technology to be up and running, as 
opposed to a year or more with other systems.”

Before working with Microsoft, he had worked in the 
information technology fi eld with Royal Dutch Shell plc, 

so Farr knew what was required in what he and others 
have called the “digital oilfi eld.”

“There is a data warehouse, with people running 
around with lots of data issues,” he says. “Excel 
[Microsoft’s software, used widely in the energy busi-
ness and other sectors] is a fantastic tool, but it’s not 
good at sharing analysis.”

He says Excel and virtually all other software pro-
grams used in the industry are what are called “personal 
productivity tools”—not built with collaboration in 
mind. In addition, the rationale and formulas used can’t 
be easily understood by anyone but the author.

Enter Spotfi re’s user-friendly software, the origins of 
which can be traced to the Human-Computer 
Interaction Laboratory at the University of Maryland, 
College Park. It was there in the early 1990s that a visit-
ing student from Sweden, Christopher Ahlberg, working 
with another student, developed applications called 
dynamic queries. He later developed an enhanced 
UNIX-based version of his visual data tool, which he 
dubbed the Information Visualization and Exploration  

DATA SIMPLIFIED
Spotfi re’s Web Player 
software uses a visual 
representation of data to 
simplify interpretation of 
complex data. It can, for 
example, use a depiction 
of a human body and 
display the percentage of 
injuries that would occur 
to certain parts of the 
anatomy, and then show 
a representation of the 
seriousness of injuries, 
such as lost work day 
injuries, cases involving 
medical treatment and 
simple injuries requiring 
fi rst aid.

Software’s visual representation of data makes the complex easy to understand

PRODUCTION
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Corporation uses it in this application, as 
well as in others).

Spotfire’s technology allows for data re-
garding the productivity of certain wells in 
given fields, including precise geophysical 
and geochemical data. Then its visualization 
power takes over.

“I get to look at the wells visually,” says 
Farr. “I can see what that well has produced 
going back to the 1920s, if possible. Then 
I can plot what would happen if I try to 
optimize production by injecting water or 
chemicals, for instance. Our technology tells 
you visually what will happen to that well’s 
productivity.”

The same is true in planning to drill a 
well. Spotfire’s technology allows users to 
see what will happen to a wellbore if a well 

is drilled to a certain depth, 
what it might cost to do so, 
what might be the efficacy of 
a certain drill bit and other 
information.

“I can plot that for wells 
drilled vertically and horizon-
tally,” Farr says.

About a year ago, the 
company introduced a version 
of the technology that can be 
used as an application on the 
Apple iPad. “We’ll also look 
at developing it for [Google] 
Android-based tablets,” he says. 
“We don’t have an application 
for smartphones yet.”

Typically, he says, about one 
in 10 users are professionals, 
such as geoscientists. “About 
10 per cent of our users end up 
creating applications, and 90 
per cent are consumers of those 
applications,” he says.

Chevron has 500 applications of the 
technology.

RAPIDLY GROWING MARKET
U.S.-based technology research firm  
Gartner Inc., which wrote a 15-page report 
on the visualization-based data discovery 
market in June 2011, predicted the technol-
ogy will outgrow the BI market by three-to-
one, through to 2015. It predicted that it will 
be a $1-billion market by 2013.

“Because they are light in infrastructure 
and fast to deploy with short sales cycles, 
data discovery tools are spreading to where 
traditional BI tools find it hard to reach,” 
Gartner wrote.

Gartner predicted visualization-based 
technology will grow in use because of the 
need for non-technical managers to access 
easily understood data, because of cutbacks 
to IT departments, because of its ease of  

the health, safety and environment area at 
its Muskeg River oilsands mining project.

The Spotfire application displays a 
drawing of a human body, with different 
parts of the body labelled. It allows for 
the user to see the percentage of injuries 
that would occur to certain parts of the 
anatomy (upper extremities such as arms 
and fingers and wrists are involved in 36 
per cent of injuries). Then it shows a rep-
resentation of the seriousness of injuries, 
such as lost work day injuries, cases involv-
ing medical treatment and simple injuries 
requiring first aid.

It then allows the user to delve into more 
detailed data, such as whether injuries have 
occurred several times at a certain loca-
tion, what impact it had on the company’s 

reputation and the environment and other 
data—all visually displayed.

Farr says viewers of the data—even 
non-technical managers—can quickly 
come to conclusions they would not have 
reached otherwise.

“For instance, if workers are incur-
ring frequent eye injuries in the winter it’s 
possible to quickly deduce that it’s because 
they are coming from a warm building 
in the winter and going outside, to where 
their goggles quickly steam up [because 
of the temperature contrast]. That would 
lead to the conclusion that people needed 
more training in order to be acclimatized 
to the colder temperatures [and its effect on 
equipment].”

There are numerous other illustrations of 
the use of Spotfire’s visualization technol-
ogy in the energy industry. He says it can be 
a key to production optimization (Chevron 

Environment (IVEE). That led to the launch 
of IVEE Development by 1996, which later 
became Spotfire Inc. 

In 2007, Spotfire was acquired by TIBCO 
Software Inc., a provider of infrastructure 
software for companies to use as part of 
cloud computing environments. TIBCO 
competes with IBM Inc., Oracle Corp. and 
other technology giants. It has annual rev-
enues of about $1 billion.

Spotfire’s Web Player software makes the 
complex easy to understand, through a vi-
sual representation of data. Farr and others 
with the company describe their software as 
“self-service business intelligence.”

Already used extensively in such data-
heavy areas as the pharmaceuticals and the 
energy industries, it is becoming the com-
pany’s second-most important 
market and its fastest growing.

It is being adopted in those 
(and other) industries because of 
a core dilemma, says Farr. “The 
more [data] we gather, the less 
we can analyze,” he says.

Commonly used business 
intelligence (BI) systems like  
Excel are difficult, expensive and 
timely to implement, he says.

“Are we creating a never-
ending task, chasing our own data 
tail?” he wrote in a recent paper.

Enter Data Discovery 
technology, like what Spotfire 
offers. Data is loaded in memory 
with no preconceived notions. 
Users can then design graphical 
vis ualizations of that data to ex-
plore relationships and correla-
tions, drilling down to whatever 
level of detail they require.

Jack Norris, territory manag-
er, western Canada, for Spotfire Analytics, 
says the use of the product in the Canadian 
oilpatch is growing, with companies such as  
Talisman Energy Inc., Encana Corporation, 
Husky Energy Inc., Nexen Inc. and Shell 
using it in analysis of production, explor-
ation, drilling, and health, safety and 
environment data.

TURNING INSIGHT INTO ACTION
“The key reasons for the use of Spotfire are 
our ability to instantly turn insight into ac-
tion by enabling anyone to rapidly discover 
hidden insights and quickly collaborate,” 
says Norris. “Spotfire allows the business 
user to uncover unexpected insights to 
immediately identify strategic business op-
portunities or threats. All of this is accom-
plished with little or no IT involvement.”

As an example, he points to how Shell is 
using Spotfire’s visualization technology in 

“ The key reasons for the use of Spotfire are our 
ability to instantly turn insight into action by enabling 
anyone to rapidly discover hidden insights 
and quickly collaborate. Spotfire allows the business 
user to uncover unexpected insights to immediately 
identify strategic business opportunities or threats.”

— Jack Norris, territory manager, western Canada,  
Spotfire Analytics
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“Typically, you have engineers and 
other technical staff who want to produce 
insights into data and communicate that 
to management,” he says. “The problem 
you run into is you’re looking at millions of 
pieces of data, and trying to represent that 
in a spreadsheet or in a slide is challenging. 
That’s where this visualization technology 
helps.” It also helps virtually all technical 
and non-technical staff “filter down to what 
they’re interested in.”

He says Nexen is unlikely to move the 
technology to tablets, since it’s difficult to 
ensure the security of its network on the 
devices. Also it doesn’t replace sophisticated 
computer technology used for 3-D model-
ling and other reservoir analysis tools. 
However, he says use of the technology at 
the company is ubiquitous.

But it isn’t cheap to implement. Spotfire’s 
Farr says the basic software costs $10,000.  
To implement it across several divisions of  
a major corporation would cost millions  
of dollars.

 Jim Bentein

CONTACT FOR MORE INFORMATION
Jack norris, Spotfire analytics
tel: 403-463-5089
email: jnorris@tibco.com

implementation as a result of improvements 
to computer processing, and because the 
speed at which it can be implemented can 
save money for organizations. It also says 
small- to medium-sized organizations with 
limited resources will adopt the technology.

However, there are some competitive 
technologies, such as a search-based data 
discovery technology offered by a firm 
named Endeca Technologies Inc. (now 
owned by Oracle Corporation), which spe-
cializes in the auto-categorization of results 
based on key words.

Spotfire isn’t the largest player in the 
visualization-based technology space. A 
U.S.-based company named Qliktech, which 
dominates the space in western Europe, had 
sales of more than $200 million in 2010-11, 
with TIBCO Spotfire recording sales of un-
der $100 million during that time.

Giant European-based software com-
pany SAS Inc. also has a visualization-based 
technology, and there is another competitor 
named Tableau LLC, also based in Europe. 
Neither have broken the $50-million-a-year 
sales mark.

Microsoft Inc. also has a suite of products 
called PowerPivot, which provides some of 
the same capabilities but has a small market 
share now.

Mark Derry, technology reservoir en-
gineer with Calgary-based Nexen Inc., says 
visualization technology is a logical way to 
display information.

“This is a tool that allows you to com-
municate in pictures [and graphs] rather 
than words,” he says. “When I was a child, I 
learned math using little blocks. This tech-
nology brings complex information back to 
that level.”

Nexen has been using Spotfire’s technol-
ogy since 2008 but also uses some competi-
tors’ technologies.

Derry says one free-access example of 
visualization technology can be looked  
at online by checking out the Google  
Visualization API.

About five years ago, Google Inc. bought 
a software called Trendalyzer, which had 
been developed by a scientist named Hans 
Rosling. It tracks worldwide income dis-
tribution, health, tech adoption and other 
statistics, but does so in a user-friendly 
visualization mode.

Derry, a mechanical engineer by train-
ing who has shifted to reservoir engineering 
and the new field of digital engineering, says 
Spotfire’s technology is most useful when 
engineering staff need to communicate data 
to non-engineers in management.
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...are now at your fi ngertips.
As someone who works in the oil sands industry, people ask you questions about 

the oil sands all the time. You want to give them informed answers. The Facts on Oil 

Sands app puts the facts right in the palm of your hand. Find it in the Apple App Store 

or BlackBerry App World today.

Scan the QR code 
to get The Facts 
on Oil Sands app.

The oil sands facts on the 
tip of your tongue… 

A message from Canada’s Oil Sands Producers. oilsandstoday.ca
The Canadian Association of Petroleum Producers (CAPP) represents member companies that produce

 over 90 per cent of Canada’s natural gas and crude oil, including Canada’s Oil Sands Producers.

Energy at work for all Canadians.
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ENVIRONMENTAL TECHNOLOGY GREENSCENE

Kicking The Meth Habit
Alberta company recovers methanol for reuse

PRODUCTION

He declined to elaborate on the process, called a 
multi-pass condensing system. “I don’t want to let go of 
the Caramilk secret.”

Th e processed methanol is stored in a tank and then 
trucked back to the well and pumped back down. He 
estimated a small tank—about 400 barrels—would fi ll in 
roughly two days.

Recovery can also be done on the methanol-water 
mix used to test new pipelines, he says.

All the local operations crew has to do, says Wright, is 
check to make sure the equipment is running. Meanwhile, 
because it is SCADA-enabled (supervisory control and data 
acquisition), MRT’s team can track its activity remotely, 
anywhere in the world, with a laptop or smartphone.

Five units have been built so far, seven companies have 
tried them out and three have bought units of their own.

MRT has made minor improvements to the units 
based on customer feedback and will continue to tweak 
them as it considers the development of the fourth gen-
eration, says Wright.

Th e company currently has two units—one nine feet 
by 40 feet, and the other 10 feet by 30 feet—available for 
placement. One is skid mounted and the other fi ts in a 
portable crate, called a C-Can, that can be sent by rail.

Currently methanol costs 50–65 cents per litre, but 
before the 2008 recession it was as high as $1 per litre in  

aftEr 30 yEarS in the natural gas processing industry, 
running gas batteries and fi lling tanks, an Alberta man 
was struck by the large amount of methanol used and 
then disposed of by the oilpatch.

So for eight years Kevin Kjelland worked in the back 
yard of his home in Peers, Alta. (near Edson), devising a 
way to recover methanol used in gas drilling operations.

When he eventually succeeded, he had the tech-
nology patented and found Derry Wright, president of 
Methanol Recovery Technologies (MRT), to market it.

“We can recover at least 90 per cent of your meth-
anol and give you at least 90 per cent purity,” promises 
Wright. “We know we can hit those two targets all day, 
every day, once the unit is fully online and set up prop-
erly from a design standpoint.”

Methanol, also known as methyl or wood alcohol, is 
a colourless organic liquid at room temperature that is 
toxic if ingested.

Th e oilpatch uses it as a hydrate inhibitor. It’s trickled 
down deep gas wells to keep water in suspension so it 
doesn’t freeze and plug off  the fl ow of production.

MRT steams the methanol out so that it can be 
reused in a continual cycle, says Wright. “You go from 
a liquid state, after you apply the heat, to a vapour 
state and then you just cool it and it drops into a liquid 
state again.”

RECYCLING PROFITS
Methanol Recovery 
Technologies can recover 
at least 90 per cent of 
methanol at the wellsite, 
at 90 per cent purity, for 
reuse.
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CELEBRATING 
SEVENTY-FIVE 
YEARS

Tımeless
Like clockwork, the Daily Oil Bulletin 
has been providing oilpatch news every  
day at noon for seventy-five years.  
We’re proud of our history and  
this significant anniversary.  
But we’re not standing still.  
While we’re celebrating our  
seventy-five years in business, 
we’re looking to the future 
for ways to improve our  
service to you.

Watch for our 
neW-look  
Website 
appearing 
in 2013.

subscribe to Dailyoilbulletin.coM
for the neWs of the Day. 
eVery Day.

dailyoilbulletin.com

to stop at that point in time, so we did not 
have an opportunity to run it in the colder 
temperatures I think it was designed for,” 
he says.

Newalta was able to get purity of at least 
95 per cent at recovery rates of about 95 
per cent; however, Dawe cautions this was 
assessed in a fi eld test and a laboratory test 
might have yielded diff erent results.

“We still watch with interest. We haven’t 
closed the fi le on it,” he says.

 Lynda Harrison

ContaCt for MorE inforMation
Derry Wright, Methanol Recovery Technologies
Tel: 403-462-2878
Email derryw@methanol-recovery.com

western Canada and has sunk as low as 37 
cents per litre post-2008.

Peyto Exploration & Development Corp. 
was spending about $5 million a year on 
chemicals, and methanol accounted for 
80 per cent of that bill, says Todd Burdick, 
production manager.

Peyto acquired an MRT unit in 2008 for 
a gas plant west of Edson, running it from 
October to May at a cost of up to $130,000 
plus fuel per year, and is now saving about 
$450,000 a year on methanol costs by doing 
so, says Burdick.

It has paid for itself, he says.
While the unit works as promised, it is 

fairly labour-intensive, he says, estimating 
that an operator spends an hour or two per 
day checking on it.

Th ere have been problems with the 
exchanger and Peyto has had to take down 
a tower to perform an acid wash, but the 
trouble has been within acceptable levels, 
he adds.

In addition to economic reasons, there 
is the environment to consider, says Wright. 
Typically, producers dispose of their used 
methanol by fl ushing it down a disposal 
well, but it is a chemical and there is the 
slight chance of it contaminating nearby 
wells, he says.

“Why don’t you strip it out and reuse it? 
Why buy more and dispose of it and then 
buy more and repeat the process?” he asks.

MRT’s concept very much fi ts with 
Newalta Corporation’s business platform, 
which is to fi nd innovative ways to recover 
valuable resources from waste materials, 
says Robbin Dawe, Newalta’s executive 
director for technical development.

Newalta tried out a unit between May 
and August 2007. Th ey ran about 1,500 cubic 
metres of produced water through it and 
did recover methanol, but there were issues 
around the heat balance, says Dawe.

“We were able to compensate somewhat 
with a cooler but then, unfortunately for 
us, when we fi nished this trial we elected 

CHEMICAL SAVINGS

One producer estimated it 
saves $450,000 annually 
by recycling its methanol 
rather than disposing of it 
downhole.

Cost per year (2008) Savings per year (2012)

$450,000

$130,000

= $10,000$
$$$$$$$$$
$$$$$$$$$
$$$$$$$$$
$$$$$$$$$
$$$$$$$$$

$$$$$$$
$$$$$$
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CONNECTED
AT EVERY TOUCH POINT

The IHS suite of geoscience software—which includes IHS Petra®, 
Kingdom®, LOGarc™ and GeoSyn™—is designed to seamlessly connect to 
the industry’s leading source of critical Oil & Gas information, eliminating the 
need to move data manually from source to source and project to project. 
With this powerful new combination, users can streamline data transfer, 
enhance database performance and simplify project sharing. The result? 
Workflows that connect like never before. 

Connected workflows mean that IHS customers spend less time looking for 
data and more time looking for the next big opportunity. It’s just one of the 
many ways that IHS helps to advance the decisions that advance the Oil & 
Gas industry.

Find out more at IHS.com/geoscience
Streamline data 
transfer and simplify 
project sharing with 
IHS geoscience
software and critical 
O&G information.

> GEOSCIENCE SOFTWARE
> CRITICAL INFORMATION
> CONNECTED WORKFLOWS
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CYBER ATTACKS
A GROWING THREAT

Hackers are stealing trade secrets, proprietary technologies, business strategies

- By Godfrey Budd -

he exploitation of computer networks for espionage and other 
hostile activities is a growing menace to businesses and govern-
ments in North America. Commonly called cyber attacks, these 
electronic intrusions typically rely on one or two of several 
types of malicious software known as malware—including 

viruses, worms, Trojans, bots, back doors—to steal information 
or money, destroy data or commit acts of sabotage like disabling 
systems and networks.

Often, the attacks are designed to gather confi dential informa-
tion on corporate strategy and plans, government policy or propri-
etary technologies. Reports suggest that this type of spying, as well 
as the potential for digital era–style acts of sabotage, has been grow-
ing by leaps and bounds lately.

At the World Petroleum Congress in Doha, Qatar, in 2011, oil 
company executives said that cyber attacks were becoming more 
frequent and better planned, according to a Reuters story last 
December. An IT expert at the conference warned that the Stuxnet 
computer worm, which was specifi cally designed to subvert indus-
trial systems and surfaced in 2010, changed the world of internation-
al oil companies because it was the fi rst such attack to directly impact 
process control. In the computer-controlled, automated global 
energy sector, this type of malware could wreak havoc by subvert-
ing controls on equipment. Th e misuse of valves, for instance, could 
cause “huge damage,” the expert said.

Th e Stuxnet worm also demonstrated that innovative malware 
could be introduced into a system that was isolated from any exter-
nal network, like the Internet. Believed to have been developed with 
the support of the U.S. and Israeli governments, the worm, which 
aff ected controls, wound up causing damage to centrifuges at a 
nuclear facility in Iran. It was delivered by a memory stick.

Iran, which is under international trade sanctions arising from 
its nuclear program and a dispute over its real nature, has had other 
major malware-related headaches. Last April, a virus infected the 
country’s oil ministry and national oil company networks, forc-
ing the disconnection of control systems including those at Kharg 
Island, the location of a key export facility.

Although a wide range of sources point to signifi cant growth in 
cyber attacks, with one recent report from Symantec Corporation 
indicating an annual increase of about 25 per cent, getting a handle 
on the true level of cyber mayhem targeting businesses and govern-
ments around the world can be diffi  cult. For one thing, companies that 
discover their networks have been hijacked tend to keep quiet about it, 
often leaving shareholders and clients in the dark. Sometimes, they are 
unaware of the problem at all.

Bloomberg News published a story last summer, which was widely 
circulated, on a gang of so-called “patriotic hackers,” with IP addresses 
in Shanghai strongly suspected by experts of ties to the Chinese govern-
ment. When reporters working on the story contacted 10 victims of 
the Shanghai-based Comment Group, they found that those that had 
learned of the hacks had not disclosed them publicly. Th ree of the 10 had 
been unaware of any cyber attack at all until reporters contacted them.

Some sectors are perhaps getting targeted at a far more rapidly 
increasing rate than Symantec’s 25 per cent, which is based on global 
averages. Intrusions against computers that run essential infrastruc-
ture in the United States increased seventeenfold in the period of 
2009-11, according to General Keith Alexander, chief of U.S. Cyber 
Command and director of the National Security Agency. He called the 
loss of industrial information and intellectual property through cyber-
espionage “the greatest transfer of wealth in history,” reported the New 
York Times last summer.

20  N EWTEC H MAGAZ I N E.C O M

FE ATURE



CYBER ATTACKS
A GROWING THREAT

Hackers are stealing trade secrets, proprietary technologies, business strategies

- By Godfrey Budd -

Reliable estimates on the economic cost of these attacks are hard 
to come by, as one would expect. Last spring, the U.S. Federal Bureau 
of Investigation (FBI) said that cyber espionage had cost U.S.-owned 
businesses $14 billion over a six-month period. But, given the under-
reporting and other factors, experts have said that the fi gure prob-
ably represents a fraction of the problem.

Although perhaps more aggressive than most, the hacking activi-
ties of the Comment Group are indicative of a trend in which cyber 
espionage appears to be tied to government agendas, or areas of 
interest, in the view of some experts. Th e Bloomberg story said that 
in case after case “the hackers’ trails criss-crossed with geopolitical 
events and global headlines.”

In short, some governments have apparently embraced network 
hacking and cyber-spying with gusto.

A couple of examples: When European Union (EU) leaders were 
negotiating on the Greek fi nancial crisis, it was found that the cyber 
equivalent of a wiretap had hacked into the EU president’s offi  ce with 
the apparent objective of gathering vast amounts of intelligence over 
weeks, or perhaps months. Closer to home, in July 2011, hackers ac-
cessed the network of the Immigration and Refugee Board of Canada. 
Starting with computers in Toronto, the logs from Cyber Squared Inc., an 
Arlington, Virginia–based cyber-security fi rm that monitors Comment 
Group activities, show that hackers busted into the board’s network 
across Canada, grabbing and decrypting passwords, and fi nally gained 
access to the computer of a Vancouver-based adjudicator, Leeann King, 
who had made headlines less than a week earlier after temporarily free-
ing a Chinese national near the end of a long extradition fi ght, which he 
eventually lost. Th e whole hacking operation took only fi ve hours.

Cyber Squared, on its website, says that oil and gas is one of 
several sectors, including telecommunications, fi nancial services, 

law fi rms, public relations fi rms with dealings in China, think tanks, 
research organizations and the health-care industry, that are being 
increasingly targeted.

Various government agencies and organizations are also raising 
the alarm. Th e Canadian Security Intelligence Service (CSIS) report 
for 2010-11 said that attackers targeted networks of two federal 
government departments in January 2011—fi nance and the treasury 
board. Th e federal government, it added, was seeing “serious at-
tempts to penetrate its networks on a daily basis.”

Canada’s auditor general, in his latest report to Parliament, high-
lighted concerns among senior civil servants that “the cyber-threat 
environment is evolving more rapidly than the government’s ability 
to keep pace.”

the UsUal sUspect(s)
Aside from government, other sectors being targeted are aerospace, 
high-tech, oil and gas, and universities doing research. “In addition 
to stealing intellectual property, state-sponsored attackers are also 
seeking any information which will give their domestic companies a 
competitive edge over Canadian fi rms: an example would be inside 
knowledge of upcoming negotiations—personalities involved, their 
likes and dislikes, and so on,” said the CSIS report.

A couple of years ago, CSIS director Dick Fadden made headlines 
after saying that some provincial cabinet ministers were under 
foreign infl uence. He was indirect about the precise source of foreign 
interference, but indicated that China posed concerns.

Although U.S. reports sometimes target Russia, China is likely a 
greater focus for the American cyber-security community. A report 
prepared by Northrup Grumman Corporation for the U.S.-China 
Economic and Security Review Commission would appear to 
underscore worries about threats to cyber-security emanating from 
China. Designed as an open-source reference for policy makers, 
China specialists and “information operations professionals,” � e 
Report on the Capability of the People’s Republic of China to conduct 
Cyber Warfare and Computer Network Exploitation, released in 2009, 
said that China was “a decade into a sweeping military moderniza-
tion program that has fundamentally transformed its ability to fi ght 
high-tech wars.”

One of the priorities of this modernization eff ort is computer 
network exploitation which, ideally, would mean achieving state-
of-the-art intelligence-gathering capabilities conducted through 
the use of computer networks to scoop data from target or adversary 
automated information systems or networks.

For a recruitment drive in support of its burgeoning information 
warfare capabilities, the Chinese military has been casting the net 
wide for people with specialist skills, across the commercial and 
industrial sectors, academe and “possibly select elements of China’s 
hacker community,” according to the 88-page report.

It says that many aspects of the modernization eff ort are based on 
the view of Chinese military strategists who see information domin-
ance as the precursor to overall success in a contest or confl ict.

U.S. Congressman Mike Rogers, chairman of the House 
Permanent Select Committee on Intelligence, in early October 
urged Canadian companies not to do business with Chinese tele-
communications giant Huawei Technologies Co. Ltd. Th e intelli-
gence committee had just released a report describing the company 
as a threat to U.S. national security.

Although the warnings about Huawei have been dismissed 
as “politics” by some, the United States, India and Australia have 
banned Huawei from bidding on supplying equipment for networks 

“In addition to stealing intellectual 
property, state-sponsored attackers 
are also seeking ANY INFORMATION 
which will give their domestic 
companies a COMPETITIVE EDGE 
OVER CANADIAN FIRMS: an 
example would be inside knowledge 
of upcoming negotiations—
personalities involved, their likes and 
dislikes, and so on.” 

— Canadian Security Intelligence 
Service report for 2010-11
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considered part of critical infrastructure—oil and gas pipelines or 
the electricity grid, for example.

In Canada, Huawei is a supplier of networks to Bell, Telus,
SaskTel and Wind Mobile, owned by Egypt’s Orascom Group.

Clients of telecommunications suppliers need to be sure that the 
equipment they buy does not include some malware that “phones 
home” and relays the data running through a supposedly secure 
network back to some hostile “mother-ship.” Also, a so-called back 
door within a switch’s software could enable unauthorized third 
parties to listen in, participate or even control a network. Experts 
note that both methods can be used with network switches. “Th e 
problem is that everything on a network goes through switches. 
You want to scrutinize companies that sell you them,” says David 
Skillicorn, a computer science professor at Queen’s University who 
has testifi ed about cyber security before Parliament. He says it is 
even more important for switches to be free of such malware than it 
is for laptops.

Certainly, there have been questions about Huawei’s practices 
over the years since the Chinese company was founded in 1987. In 
2003, Cisco Systems launched a suit against Huawei for copyright 
infringement. Although Cisco eventually dropped its lawsuit, that 
didn’t happen until independent confi rmation that Huawei, as a 
result of the legal action, had stopped selling disputed switches and 
routers, and changed its manuals and software.

Also, Brian Shields, a former senior security adviser with Nortel 
Networks Inc., a telecommunications and network equipment 
manu facturer that fi led for bankruptcy protection in 2009, has gone 
public in the last year with allegations that the company was tar-
geted by hackers based in China. He says that the attacks continued 
for years, likely compromising everything from proprietary technol-
ogies to confi dential fi nancial data and strategic plans. Experts in-
terviewed for this article consider these charges credible. “Evidence 
points very strongly that Nortel was hacked,” Skillicorn says. Shields 
has also been publicly warning against buying from Huawei, which 

he alleges was involved in some of the Nortel hacks, although he 
says he cannot prove it. Nortel once accounted for a third of the total 
market value of the Toronto Stock Exchange.

Th e tools for the Nortel raids have been around for a long time, 
well before they began, likely around 2000. But a dozen or more 
years ago, network defences were thinner on the ground than they 
are today—although the term fi rewall (for network security) was 
coined in the 1983 movie War Games, which featured a hacker.

oil and gas MaJors hacKed
Despite better overall protection, however, and although the oil 
and gas industry is regarded by experts as relatively diligent about 
se curity, some weak links have been exposed in a series of cyber at-
tacks over the last two years.

Th e U.S. natural gas pipeline system was targeted in a series of 
cyber raids likely beginning sometime in 2011. Pipeline operators 
were hit with “spear-phishing” attempts—correspondence that mas-
querades as an internal message or coming from some other reliable 
source in order to gain information like usernames and passwords.

Last August, Saudi Aramco was targeted and 30,000 work stations 
were infected with a virus. Data was destroyed and replaced with 
an image of a burning American fl ag. Th e isolated networks for 
production were not aff ected, according to the company. Days after 
the Saudi Aramco incident, Qatar-based RasGas was forced to shut 
down its website and email systems because of an attack. Saudi 
Aramco was probably hit by a virus called “Shamoon” or “Disstrack” 
that attacks computers running Windows NT, and is being used for 
cyber-espionage in the energy sector.

In early 2011, it emerged that the networks of several oil and 
gas companies, including some U.S. and European majors, had 
been hacked over a lengthy period, perhaps starting in 2008 but 
no later than November 2009. Th e purpose of the hacks appears to 
have been the theft of valuable or sensitive information, including 
deals, legal matters and fi nancial data. Hackers had also targeted 
electronic topographical maps. In some instances, hackers had un-
detected access to company networks for more than a year, accord-
ing to one investigator. A report by the security fi rm McAfee Inc. 
described some of the techniques used to hack company comput-
ers as “unsophisticated” and commonly used by Chinese hackers.

In September this year, Telvent Canada Ltd. learned of a breach of 
its internal fi rewall and security systems. In a letter mailed to custom-
ers, a copy of which was obtained by blogger Krebsonsecurity.com 
and quoted on the site, the Calgary-based company said that the 
attacker(s) had installed malicious software and stolen project 
fi les related to one of its core off erings, OASyS SCADA. Telvent 
makes software for remote support services in the energy sector, 
including pipelines.

Th e Krebs account of the Telvent breach referred to an accom-
panying image from a photocopied document on the malware and 
network components involved, and said that they “strongly suggest 
the involvement of Chinese hacker groups tied to other high-profi le 
attacks against Fortune 500 companies over the past several years.”

Cyber-Ark

Internet Connection
Sharing Firewall

Demilitarized
Zone Firewall

ICS
Network

DMZInternet

3rd Party
Vendor

Corporate
Network

Corporate
User

Databases Windows
and Unix
Servers

IEDs and
PLCs

Routers and
Switches

SCADA
Devices

NETWORK SECURITY
A typical utility company runs networks connected through a demilitarized zone 
(DMZ) network, which employs fi rewalls and other traditional security. Using 
solutions like Privileged Identity Management Suite from Cyber-Ark Software, Inc., a 
network security company, both internal administrators and remote vendors who 
need access can have a secured and transparent connection to the network while 
isolating the critical infrastructure from threats such as malware.
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Schneider Electric, a French energy conglomerate and owner 
of Telvent, responded to a request for an interview with a prepared 
statement. It said that Telvent was working with law enforcement, 
security specialists “and our aff ected customers to ensure this 
breach has been contained.”

neW Ways to BreaK in, graB inFo
It’s not just Fortune 500 companies that are targeted. An estimated 
18 per cent of attacks target companies with less than 250 employ-
ees, while about 50 per cent are aimed at ones with less than 2,500. 
Th e attacks are trending up for companies with less than 250 em-
ployees and governments are the targets of about 25 per cent of all 
attacks worldwide, says Kevin Haley, director of security response 
at Symantec Corporation. One of the lures drawing hackers to small 
businesses (less than 250 employees) is the customer or client lists. 
“But it is just as likely to be intellectual property,” he says.

Smaller fi rms might also be hacked as a means of gathering intel-
ligence about a large client or project. Haley says this has happened 
in the defence industry. “Th e bad guys wanted to fi nd out about a 
defence program, so they got in via a small contractor.”

Some of the targets may be small companies, but the complexity and 
sheer volumes of data are enormous. Haley says security companies 
have to be able to handle these volumes as it is “a waste of smart people 
to have them search a haystack for a needle. You need a system that can 
handle huge amounts of data. We have the ability to process big data.”

Another area of risk potentially providing a vector for unauthorized 
data capture is the conventional operations network. “Control systems 
out in the fi eld are not aff orded the protection available for the enter-
prise environment,” says Walter Sikora, vice-president for security 
solutions at Industrial Defender Inc. Th e risk, he suggests, is that mal-
ware could move along a network from controls to the enterprise part.

Th e U.S.-based company, which provides automated security, 
compliance and change management solutions for the chemical,
oil and gas, and electric utilities sectors, was in the news in 
September when Telvent announced it was partnering with it to 
improve cyber security.

Another factor potentially increasing the cyber threat could occur 
in the case of a company whose senior management has ties to a hostile 
regime overseas, says Tom Keenan, an environmental design professor 
and a research fellow at the Centre for Military and Strategic Studies at 

the University of Calgary. “Invoices, for instance, go back and forth. Th e 
level of security varies among companies. Bad code could be buried in 
an invoice. More interaction means more opportunity.”

Also adding to the data vectors for spies is the increasing use of 
mobile devices with access to networks and SCADA systems, says 
Douglas Gray, president of Graycon Group Inc. He makes the point 
that an offi  ce lunch room with a wireless hot spot could wind up 
being used for something more than collegial talk over laptops and 
lattes. Th e hot spot might extend to another fl oor or two, potentially 
exposing an internal discussion to an outsider.

tips on loW-cost cyBer secUrity
Th e good news, as Gray and others point out, is that many types of 
security breach are easily preventable and at little cost. Experts say 
somewhere between 80 and 95 per cent can be prevented with edu-
cation, training and the willingness to follow a few rules.

Take cloud computing, which involves entrusting a remote ser-
vice provider across a network, typically the Internet, with a user’s 
data, software, etc. If Human Resources moves data to the cloud 
without informing IT or the legal department, data could be vulner-
able. When a university recently migrated scheduling, personnel 
and working data to the cloud—and left others in the dark about 
it—the university’s IT department wound up scrambling to plug the 
security holes. “When people move stuff  to the cloud without IT or 
legal checking it, you have exposed a fi rm to risk,” Gray says.

He says that as non-IT people have become more tech savvy, they 
feel able to act more autonomously on IT issues, but they’re sometimes 
unaware of the specifi c security issues related to what they do. Gray 
says IT has to move away from the traditional top-down model. “IT 
needs to be an enabler so that then things are done safely,” he says.

Trustworthy providers are a common sense part of security, says 
Skillicorn, the computer science professor at Queens. “Th e problem 
with Huawei is no one really understands the relationship between 
the company and the Chinese government. Th ere’s a reason we don’t 
buy fi ghter jets from the Russians. It’s not just a market.” 

CYBER-ATTACK DEFENCE
Many types of security breach are easily preventable 
and at little cost through education, training and the 
willingness to follow a few rules, experts say.
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“Volunteerism and charity 
are very important here.”

president personally sends 
a hand signed card on my 
birthday.

“Companywide it feels like a big 
team, with everyone wanting to 
do a good job.”

“The organization has a strong 
vision for the future.”

Employees work 
like a well oiled machine, 
and we have fun doing 

are very important here.

“Devon is highly involved in 
the communities where it 
operates. It gives time off for 
employees to volunteer.”

“Employees are treated 
fairly regardless of 
their age.

“Devon is experiencing rapid growth and is utilizing the 
newest and best technology to maintain and support 
that growth. This is giving us, the employees, the 
opportunity to learn new skills.

”

Devon is experiencing rapid growth and is utilizing the 
newest and best technology to maintain and support 
that growth. This is giving us, the employees, the 
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I feel that the company is very focused on doing the 
right thing, and doing it safely and respectfully.”

Ask employees why Devon is a great place to work and you’ll  
get lots of reasons. But the biggest reason of all? It’s our staff.

Advance your career in the oil and gas industry. Join Devon.

jobs.dvn.com

“ You feel like you  
contribute to the overall 
success of the company.”- Devon employee



Can technology enable 
Alberta to reach its 

climate-change targets?
By Maurice Smith

Unless the technology to produce Alberta’s oil-
sands goes through a transformative change, and 
quickly, the carbon-intensive sector is on a direct 
collision course with provincial and national 
greenhouse gas (GHG) emissions reductions 
goals. With oilsands production set to double in 

a decade and triple a decade after that, the nation can expect the sec-
tor’s CO2 emissions to follow a similar trajectory if current extraction 
technologies continue to be put in the ground, all but guaranteeing 
emissions will exceed Alberta’s target to peak in 2020 and begin a 
steady decline thereafter, and Canada’s international commitment to 
trim them 17 per cent from 2005 levels by the same year.

Even if previous greenhouse gas intensity gains per barrel of pro-
duction—which have stabilized or even declined in recent years—
were to improve to previous levels, booming production increases 
will more than wipe out those gains. Th e roughly 15 per cent per dec-
ade emission intensity improvements seen in the past two decades 
would do little to slow soaring emissions increases if production 
grows 100 and 200 per cent in the next two decades as predicted.

And Alberta’s big hope, that carbon capture and storage (CCS) 
would carry most of the load in stabilizing and eventually reduc-
ing emissions (accounting for 70 per cent of reduction by 2050), has 
stalled since its emissions targets were put in place in 2008. One of 
four projects slated to jumpstart CCS development, to have captured 
CO2 from a coal-powered power plant for use in enhanced oil re-
covery, was cancelled earlier this year despite hundreds of millions 
off ered in government subsidies.

With two of the other three projects—Royal Dutch Shell plc’s 
Quest project at its Edmonton-area upgrader (with $865 million in 
subsidies), and Northwest Upgrading and Progress Energy’s carbon 
capture and enhanced oil recovery plan ($558 million in subsidies)—
having only recently been given the go-ahead after years of study, 
and with no other major projects on the horizon, there is little chance 
the province will meet its goal to limit emissions growth to 50 mega-
tonnes below business-as-usual by 2020.

“Unfortunately, Alberta’s climate plan states that 30 megatonnes 
of annual reductions will be derived by CCS by 2020—the equivalent 
of 25 Quest-type projects in the next eight years. Clearly, this is a 
fi ction,” Simon Dyer, policy director at the Pembina Institute, told 
members of the U.S. Congress in hearings of the Subcommittee on 
Energy and Power last March.

Or, as he put it to New Technology Magazine, “It’s fashionable to 
talk about projects being CCS-ready, but that’s like saying my garage 
is Porsche-ready.” On its present course, he says the province will fall 
short of its 2020 target by over two-thirds. In its report, Responsible 
Action? An assessment of Alberta’s greenhouse gas policies, the 
Pembina Institute estimates current provincial policies will see 
reductions of “no more than 14 megatonnes relative to business-
as-usual, and possibly by less than 10 megatonnes.”

Moreover, on its present course, growth in the oilsands GHG 
emissions will likely prevent Canada from meeting its stated in-
ternational obligation to trim emissions by 2020, short of all other 
provinces making “implausible eff orts to compensate” for Alberta’s 
growing emissions, says the Pembina.

Other studies point to similar trends. In its study, Oil Sands 
Technology; Past, Present, and Future, IHS CERA found that even in 
its rapid technical innovation scenario with “relatively moderate  
oilsands growth,” that a 30 per cent improvement in emissions  
intensity to 2030 would still see a doubling of absolute GHG emis-
sions in that period, far in excess of the Alberta targets. Given the lag 
time between a successful pilot and broad commercial deployment, 
it says, potentially revolutionary technologies—such as electric 
heating, solvents, in situ combustion and underground tunnels—
are not likely to start having an impact before 2025-30.

Ongoing effi  ciency improvements and new hybrid steam-
solvent technologies have the potential to trim in situ production  
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well-to-retail pump emissions fi ve to 20 per cent, while the more 
mature mining operations could see GHG intensity improvements of 
fi ve per cent, it found.

Th e study, released in 2011, said CCS applied at upgraders, the 
cheapest point of CO2 capture available in the oilsands (estimated
to cost $75–$155 per tonne, compared to $175–$230 per tonne from 
in situ operations), would result in only an 11–14 per cent GHG 
intensity improvement (well-to-retail pump) in part due to increased 
energy use. In a forecast that assumes aggressive oilsands technology 
improvements, combined with strong government policies to limit 
emissions, such as a $100-per-tonne carbon tax by 2020 and a North 
America–wide cap-and-trade system, it said industry-wide GHG re-
ductions of 10 per cent from business-as-usual would result by 2035.

“I would agree that the province was very optimistic that [CCS] 
would take off , but in fairness they had expected much higher natural 
gas prices and that carbon prices would be higher,” says Eddy Isaacs, 
chief executive offi  cer of Alberta Innovates–Energy and Environment 
Solutions, who is responsible for Alberta’s strategic directions and 
investments in energy technologies, renewable and emerging re-
sources, environmental management and water resources.

“And also, the cost of the technology is such that you really need to 
reduce the cost before it will take off ,” Isaacs says. “So my organ ization, 
actually, we are spending a fair bit of time and eff ort on looking at next 
generation capture technologies for that very reason.” Th e organization 
has also shifted its focus to using CO2 for enhanced oil recovery (EOR) 
in hopes of providing a revenue stream to go along with sequestration.

Despite the seemingly long odds, the province still stands fi rm on 
its target to see absolute emissions begin a long and steady decline 
from 2020 to 2050, says Ogho Ikhalo, spokeswoman for Alberta 
Environment and Sustainable Resource Development. “Th e goals 
we have under our 2008 strategy are still very much in place,” she 
says. “We remain fi rmly committed to doing our fair share to reduce 
emissions by working with the federal government to meet their 
targets and to meet our targets.”

Ikhalo does concede that the province has already missed its 
2010 emissions target, to reduce annual emissions by 20 megatonnes 
below business-as-usual, and is now in the midst of re-evaluating its 
options, though “there is no timeline on that” review, she says. “We 
are in the early stages of revisiting our strategy.”

Without CCS to backstop its 2020 target, and in the absence of a 
mechanism to purchase carbon credits from elsewhere, Alberta

 appears to be left with only three viable options: to rapidly develop and 
deploy signifi cantly lower-emissions production technologies; to re-
strict future oilsands production or coal-fi red power supply; or to aban-
don its stated GHG targets and risk incurring the international criticism 
and erosion of its social licence to operate that that could bring.

Th e Pembina Institute contends both Alberta and Canada could 
meet not only their own targets, but more stringent “science-based 
targets” without damaging the economy, though that may require 
restriction on production growth. For example, “A modelling study 
conducted by the same consultants as used by Alberta Environment 
has shown that Alberta could continue to have Canada’s fastest-
growing provincial economy with a carbon price reaching $200 per 
tonne by 2020 and mandatory CCS for all new natural gas proces-
sors, coal-fi red power plants and oilsands operations.”

While the technology option may be the most palatable, how 
realistic is it? Various studies examining future technology advance-
ments, such as the IHS CERA study, generally point to only 20–30 
per cent energy and emissions reductions potential in the short to 
medium term (evolutionary technology improvements), with much 
larger gains possible further out if some of the over-the-horizon 
advances are proven out (revolutionary technologies).

Part of the challenge in reducing emissions is the need to 
overcome declining reserves quality. As producers move from the 
best, easiest-to-reach deposits that were the fi rst to be developed 
to more marginal reservoirs, more energy is required to produce 
them, resulting in higher emissions. Another major challenge is the 
increasing proportion of extraction using in situ methods such as 
steam assisted gravity drainage (SAGD), which are about 2.5 times 
as GHG-intensive compared to mining. Some 80 per cent of the 
oilsands is only accessible using in situ production, which is poised 
to overtake mining as the dominant technique.

As of 2010, the most recent year statistics are available from the 
province, oilsands operations had overtaken power generation—pre-
dominantly from coal combustion—at 38 per cent of Alberta’s GHG 
emissions (conventional oil and gas extraction was another seven 
per cent and pipeline transportation a further two per cent). While 
oilsands mining and upgrading accounted for 23 per cent of the 
province’s emissions compared to 15 per cent for in situ extraction, 
the latter is growing much more rapidly, more than doubling from 
2004 to 2010, compared to a jump of about 33 per cent in mining and 
upgrading emissions over the six-year period.

Not only is in situ production more emissions-intensive, but it 
presents fewer opportunities for the capture and reuse or sequestra-
tion of CO2, since its emissions are more dilute (typically eight to 
10 per cent CO2 concentration in steam generator fl ue gas streams) 
and originate at operations in a region lacking geological storage 
opportunities. On the other hand, as a less mature technology than 
mining, most experts say it off ers more opportunity for techno-
logical advances to improve effi  ciencies. 

For in situ production, “the big gains are in reducing steam use—
that really reduces greenhouse gas emissions,” says Isaacs, who 
notes the use of solvents with the steam used in both cyclic steam 
stimulation (CSS) and SAGD recovery methods has recently moved 
beyond the pilot stage. Both Imperial Oil Limited at Cold Lake 
(where liquid addition to steam for enhanced recovery, or LASER, 
is applied in later life cycles of CSS) and Cenovus Energy Inc. at its  
proposed Narrows Lake fi eld consider the technology commercial. 

ALBERTA’S CLIMATE CHANGE STRATEGY:
GHG REDUCTION THROUGH THREE WEDGES
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MISSING THE MARK
Alberta’s climate change strategy relies 
heavily on carbon capture and storage, a 
costly process that has failed to progress 
as quickly as initially anticipated.
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O f the various studies to 
examine future technology 

advancements, one of the most 
recent, a report prepared by 
oilsands giant Suncor Energy Inc. 
and Jacobs Consultancy released 
in May and titled A Greenhouse 
Gas Reduction Roadmap for Oil 
Sands, suggests that near to 
mid-term operational and capital 
improvements could bring about 
seven to 12 per cent reductions in 
greenhouse gas (GHG) emissions, 
while longer term (10-plus years) 
technology improvements offer 
10–30 per cent improvements.

The road map, completed 
with funding of about $800,000 
from the Climate Change 
and Emissions Management 
Corporation (CCEMC, which 
uses CO2 fees collected from 
high emitters in Alberta to fund 
low-emission technologies), 
used Suncor’s mining, steam 
assisted gravity drainage (SAGD) 
and upgrading facilities in the 
Fort McMurray, Alta., area as a 
basis in analyzing the theoretic 
best energy effi ciency that 
could be achieved in de veloping 
the oilsands.

“Technology developments 
for improving energy effi ciency 
offer the most signifi cant potential 
to close the GHG intensity gap 

between crude oils derived from 
bitumen and heavy crude oils pro-
duced outside of Alberta,” it states.

With no real price incentive 
on CO2 reductions, the report 
all but dismisses the possibility 
of carbon capture and storage 
(CCS) contributing to reduc-
tions in the short to mid-term, 
despite its potential to lower CO2 

intensities, noting that “under the 
current and anticipated economic 
and regulatory environment, CCS 
is not economically viable.”

For in situ recovery, the study 
found improvements in energy ef-
fi ciencies that could reduce CO2 
emissions 12 per cent. And based 
on new technologies identifi ed, a 
further 20 per cent reduction in 
energy consumption could be at-
tained. In steam generation, which 
represents 90 per cent of energy 
used at typical in situ oper ations, 
some of the technology im-
provements identifi ed included 
alternate fuels for boilers; micro-
wave, nuclear and solar thermal 
technologies; electrical induction; 
plasma generator; downhole 
steam generation and organics 
removal technology to reduce 
organics in boiler feedwater.

Heat recovery technologies 
include ultrasonic or membrane 
separation, downhole pump 

technology and the use of organic 
Rankine cycle on boiler stacks 
and glycol circuits. Alternatives to 
SAGD also offer emissions-
reductions improvements, includ-
ing co-injection of surfactant, 
solvent, polymer or hydrogen, 
warm water extraction, water and 
air injection, catalyst injection 
to reduce viscosity and non-
condensable gas injection. The 
report ranks the technologies in 
terms of potential energy benefi t, 
relative risk and development 
timeline (see graph).

The largest prize in reduc-
ing emissions would be CCS, 
with existing or near commercial 
technologies able to capture 
upwards of 90 per cent of CO2 
emissions from in situ operations 
(boilers and cogeneration units), 
resulting in an overall 75 per 
cent improvement (after factor-
ing in increased energy needs). 
But while the ability of CCS to 
reduce emissions “is likely to be 
larger than what is expected to 
be attainable with other tech-
nologies,” it comes at a much 
higher cost, and complexity, with 
costs ranging from $75–$200 
per tonne of CO2 avoided. Be-
sides cost, other barriers include 
lack of suitable geological stor-
age sites in the oilsands region 

as well as pipeline access and 
space constraints.

In bitumen mining and extrac-
tion operations, a more mature 
technology activity where the hot 
process-water needs are respon-
sible for about half the energy 
consumed, energy effi ciency 
projects identifi ed could reduce 
GHG emissions by seven per cent, 
while new technology gains offer 
up to 30 per cent reduction.

Of a number of technology 
improvements examined, the study 
found the top ideas for improving 
energy effi ciency were developing 
hybrid/electrical drive systems for 
heavy haulers, surfactant injection 
in the extraction process, improved 
ore analyzers and improved water 
separation from bitumen.

The road map also found the 
potential of integrating new in 
situ and extraction facilities with 
cogeneration can reduce GHG 
intensity of production fi ve 
per cent. As well, integrating low-
level waste-heat sources from 
upgraders or power generation 
with mining and extraction can 
reduce extraction GHG intensity 
30–50 per cent, though the study 
notes most existing mining and 
extraction facilities already have a 
high degree of integration using 
waste heat.

IN SITU TECHNOLOGY ASSESSMENT
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30 per cent CO2 emissions improvements

GHG REDUCTION ROAD MAP
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ASSESSING THE RISKS
The GHG reduction road map produced by Suncor Energy and Jacobs 
Consultancy ranked technologies based on potential energy benefi t, 
relative risk and approximate development timeline. The size of the 
marker on the fi gure indicates the magnitude of the energy improvement.
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Many other companies are piloting a variety of hybrid steam and 
solvent techniques, which Isaacs says can increase effi  ciencies up to 
30 per cent per barrel of bitumen produced.

By adding solvents, “you need less steam, but you are also work-
ing at a slightly lower temperature,” and often bolstering overall 
recovery, says Isaacs, himself the co-inventor of one variation of 
solvent-assist—expanded-solvent SAGD.

While solvents work well to mobilize the semi-solid bitumen in 
situ, they can present a challenge to recover, an important factor 
considering the high cost of solvents. Widespread use of solvents 
would only drive the cost up further.

Still, Isaacs says “they are the best near-term options. Longer 
term, potentially, we are looking at electrical heating.” Both E-T 
Energy Ltd. and the ESEIEH (Eff ective Solvent Extraction 
Incorporating Electromagnetic Heating) consortium are advancing 
in this area, he says, and have received funding from the Climate 
Change and Emissions Management Corporation (CCEMC) of 
almost $7 million and $16 million respectively. (CCEMC supports 
projects to reduce GHG emissions using funds the province collects 
from facilities that emit more than 100,000 tonnes of GHG per year.)

“But those technologies I would say are much further away from 
commercialization—they are still in the early stage of piloting,” says 
Isaacs. “Th ey are probably 10 years off .”

Even further out, Isaacs points to in situ combustion, which is be-
ing piloted by a couple of companies, borehole mining and in situ up-
grading, a concept under study at the University of Calgary. “Th ose are 
quite a ways off ,” he says, noting that in a climate of cheap natural gas, 
there is less incentive to quickly get such technologies into the fi eld.

Steve Larter, professor in the department of geoscience, University 
of Calgary, and Canada Research Chair in Petroleum Geology, says 
there are many avenues to signifi cantly reducing oilsands emis-
sions, and is a proponent of setting much higher goals and providing 
the funding to back them up. He looks at the oilsands as an industry 
in its very early stages that has done little thus far to investigate more 
radical technologies that could transform extraction.

“We need a much bigger sustained level of investment in develop-
ing new technologies. Our basic problem has been long-term lack of 
investment in alternatives to things like SAGD and CSS. If you look at 
the in situ [production], you have only got two technologies that date 
from the early 1980s, that have been refi ned and have produced a 
commercial oil industry, but there aren’t a lot of good alternates.”

In the near term, he says simply having a better understanding 
of the resource can be of tremendous advantage. “Th e fi rst quick 
win I think is much better use of reservoir characterization data and 
customization of well placements and operating strategies to the 
geological realities of the reservoirs. If you look at [regulatory] appli-
cations, for example, they all have almost identical well confi gura-
tions, well spacings and operating strategies.

“But the realities are, these are extremely complex reservoirs 
geologically, extremely complex in terms of viscosity, profi les and 
fl uid properties and so on, and so it is extremely unlikely that cookie-
cutter SAGD operations are going to operate uniformly across the 
very wide range of reservoirs in the oilsands. Just as we all have 
diff erent shoe sizes, each reservoir needs a diff erent well placement 
and operating strategy, even between well pairs.

“So I think that is where a quick win in emissions reductions 
could come, just from more sensible application of all the brilliant 
reservoir characterization work that goes on in downtown Calgary. 
We have got some of the top reservoir characterization groups in the 
world, but the fi nal engineered recovery processes seem to be very 
uniform, which is surprising.”

Longer term, in order to make real progress Larter says the industry 
needs to throw the door open to a wide range of technology innova-
tions and get them in the fi eld for trials. Even though most will likely 
fail, some disruptive technologies are likely to rise to the top.

“In terms of longer-term game-changing technologies, part of our 
problem is there have been woefully few pilots of alternate technologies. 
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ROAD MAP REDUCTIONS
Representations of potential road maps for GHG 
reduction from in situ production, left, and from mining 
and extraction, right, with the amount of CO2 reduced 
per cubic metre of bitumen produced on the horizontal 
axis and the price of CO2 on the vertical axis. Because 
mining and extraction facilities typically use waste 
heat to generate hot process water, there are no 
boilers used specifi cally for mining and extraction, and 
therefore no direct applications for CCS.
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For example, in situ combustion; there has only real ly been one ma-
jor pilot of that in the time I have been in Calgary, about nine years. 
There are a few electrical heating types of technologies being tested 
but again, relatively small and very few pilots. We need dozens of 
these to pick the ones that are actually going to change the game.”

One over-the-horizon technology Larter is researching is bio-
logical gasification of heavy oil and bitumen. “The natural process 
that makes heavy oil and bitumen is a biological one that produces 
natural gas as a by-product, and we looked extensively at trying to 
accelerate that to commercial rates so you don’t recover energy as 
bitumen, you recover energy as methane. That’s at the stage where 
we could run pilots, but there is no business interest whatsoever in 
that because the current market is high-priced liquid hydrocarbons, 
low-priced natural gas.”

Taking the idea one step further, Larter says biological conversion 
could be used to transform the natural gas to more valuable li quid 
fuels. Organisms called methanotrophs that consume methane “can 
potentially be tweaked to produce liquid transportation fuels, either 
hydrocarbons or methanol. Both those types 
of research are going on at the University of 
Calgary—we’ve been mainly concentrating on 
looking at turning oil into natural gas at com-
mercial rates and another group, in biology, is 
looking at converting natural gas into liquids, 
either hydrocarbons or methanol. So that 
could be another route.”

In fact, Larter says the industry needs 
nothing short of “a revolution in innovation 
and R&D [research and development] invest-
ment, if we are going to maintain Canada’s  
hydrocarbon-based economy and cut emissions. 
For me, at the moment, the Canadian energy 
industry has got its one egg in one basket, and 
what we need, I think, is Manhattan Project–
levels of investment.

“I think there are many possible game- 
changing technologies that maintain a busi-
ness case and cut emissions. And the target 
for emissions should be zero. We shouldn’t 
just be trying to get our emissions to other 
conventional fuel levels, we should be going 
for zero—that’s what superpowers do, they 
aim for the moon and they get there.”

Petroleum Technology Alliance Canada 
(PTAC), which launched a Clean Bitumen 
Technology Action Plan in 2009, is also ac-
tively encouraging low-emission technologies.

“We have a number of projects under that initiative,” says PTAC 
president Soheil Asgarpour. They range from innovative application 
of electricity for the oilsands to creating an artificial reservoir to 
investigating the use of nuclear power.

While not specifically aimed at reducing emissions, Asgarpour 
says a project to create value from asphaltenes—the fraction of the 
bitumen that is currently converted to low-value petroleum coke or 
syngas—could lead indirectly to energy efficiencies. New technol ogies 
are being sought that could transform asphaltenes into high economic–
value products, such as transportation fuels or petrochemicals, while 
reducing the environmental impact of current approaches.

“If you break the molecular structure of the ashphaltenes, then 
this business of requiring diluent [to allow bitumen to be pipelined] 
would go away. There clearly is going to be a reduction related to 
energy consumption as well, though that’s not the main focus—the 
main focus is value-added opportunities.”

He says the artificial reservoir under development could allow for 
the evaluation of heavy oil and bitumen recovery technologies that 
may offer substantially better performance than existing models, 
reduce costs and accelerate the pace of technology development. “It 
provides a way that we could test different concepts, be they SAGD or 
similar concepts, in a huge, large lab environment, even larger than 
a room-sized environment, where it is under reservoir pressure and 
reservoir temperature.”

The project’s scope includes examining the current state-
of-the-art, for-laboratory-scale reservoir models and how these 
models accommodate the mechanisms involved in various in situ 
recovery processes. The models of interest are those focused on 
two main geological features: heavy oil and bitumen sandstone 
reservoirs at depths between 100 and 600 metres (excluding bitu-
men in carbonates); and the presence of shale barriers and water, 
gas and thief zones.

Recovery processes and technology options being targeted for 
study include SAGD, solvent and steam processes, in situ combus-

tion and air injection, heating with devices 
using electricity, biological processes, and 
number of wells and well spacing—options for 
single or multiple well patterns.

Clean-tech fund CCEMC has completed 
five rounds of funding to a total 43 projects 
since it was established in 2009. By leveraging 
its funding, it says the roughly $168 million it 
has handed out has resulted in about  
$850 million in R&D. CCEMC chair Eric 
Newell, former president and chief executive 
officer of Syncrude Canada Ltd., says fund-
ing so-called long-shot technologies is part 
of its mandate.

Newell says funding is divided roughly as 
20 per cent toward energy-efficiency projects, 
30 per cent toward reducing the costs of CCS 
and 50 per cent toward greening the energy 
mix. “We have defined greening the energy 
mix as two pots: one is renewables and the 
second one is what we call a really transfor-
mative change in how you produce fossil fuels.

“We know we are going to need transforma-
tive technologies, so we need to also have pro-
jects coming in at the discovery research level 
or, I think, the technical term is ‘wild-ass idea.’”

Some of the funding recently handed out 
will lead to the testing of CO2 capture technol-

ogy at in situ oilsands operations, while many others look to increas-
ing energy efficiency in the oilsands.

He says CCEMC has already been successful at generating a good 
flow of ideas, but it’s early to judge its longer-term success, since 
game-changing technology adaption is a long-term process. “After 
five years, if we are successful, we will have a very good strategic 
portfolio of projects, and in there we know we will have a couple of 
winners at least, and then it’s 10 years when you will actually see the 
curve bending, actually starting to get significant greenhouse gas 
reductions—that’s just how long it takes.”

The 2020 targets may already be out of reach, but with the suc-
cess of some long-shot technology advances yet to be uncovered, 
and some policy shifts to encourage their development and testing, 
longer-term goals may still be attainable.

“A lot of what we are trying to do is—especially at that transfor-
mative technology part of the spectrum—is really aiming out at the 
2050 target,” Newell says. 

“We shouldn’t just 
be trying to get 

our emissions to 
other conventional 

fuel levels, we 
should be going for 
zero—that’s what 
superpowers do, 
they aim for the 

moon and they get 
there.”

— Steve Larter, 
department of geoscience, 

University of Calgary
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Solving challenges.™

Over the life of the well, extreme thermal  
conditions, zonal isolation, steam management  
and meeting production goals can pose heavy-duty  
challenges for any SAGD operation. 

With more SAGD wells drilled in Canada than any  
other service company, Halliburton experts have  
been providing operators with complete heavy oil  
solutions—and unequalled customer commitment— 
for over 50 years.

What’s your heavy oil challenge?  
For solutions, contact heavyoilcanada@halliburton.com.

In heavy oil, achieving superior 
well placement and integrity 
doesn’t mean sacrificing  
efficiencies or returns.
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Deep Conversion

in thE Early 1970s, the Canadian government decided 
it needed to invest in research into how the country’s 
massive reserves of oilsands could be upgraded into more 
saleable products. Th e Canada Centre for Minerals and 
Energy Technology (CANMET) was assigned the task, and 
the result was the CANMET Hydrocracking Process.

In 1979, after extensive research and development 
work, the federal government decided to commercialize 
the CANMET Hydrocracking Process. A 5,000-barrel-
per-day demonstration unit was designed and built at 
the Montreal refi nery of Petro-Canada, which at the time 
was a federal Crown corporation. Th e unit ran for more 
than 15 years (1985-2003) and while doing so, verifi ed the 
operability, fl exibility and reliability of the process.

In well-documented long-term test runs in 1989, 
which used vacuum residue from Imperial Oil Limited 
Cold Lake bitumen, the unit operated at up to 94.8 
per cent conversion. Th is was phenomenal, as a delayed 
coker might get the equivalent of 65 per cent conversion 

and 35 per cent would be lost as petroleum coke, says 
Bob Haizmann, director of heavy oil for Honeywell’s 
UOP LLC, which has licensed the technology from 
Natural Resources Canada (NRCan). “It operated very 
well, and was shut down and inspected after the test to 
make sure it wasn’t coking up.”

In 2003, the unit was demolished to make way for a 
new hydrotreater required to produce ultra low–sulphur 
diesel for the Canadian market. As well, with oil prices 
around $20 per barrel, there was little incentive for deep 
conversion, Haizmann points out.

Nearly 40 years after the original work began, the 
CANMET Hydrocracking Process has been licensed and 
improved by UOP, a unit of Honeywell, and renamed the 
UOP Unifl ex Process. Oil companies are looking at the 
potential payback the technology can off er with its ability 
to convert a higher percentage of vacuum residue—the 
“bottoms,” or the nastiest part, of crude oil—into more 
valuable products such as gasoline, diesel and jet fuel. 

BOTTOMS UP
Honeywell UOP’s Unifl ex 
high-conversion 
technology, based on a 
CANMET hydrocracking 
process developed in the 
1970s, processes 
bottom-of-the-barrel 
residue streams like 
vacuum residue to make 
high-quality distillate 
products.

UOP Uni� ex Process converts more bitumen bottoms, doubles yield of diesel

UPGRADING
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While vacuum residue comprises fi ve 
to 20 per cent of conventional crude oil, it 
makes up 50–60 per cent of Canadian heavy 
oils and bitumen, says Haizmann. “It is such 
a substantial portion of bitumen that it is 
tremendously important to process,” he says.

Th e Unifl ex process converts the heavi-
est part of the crude barrel to a very large 
extent, which enables the refi nery or up-
grader to do many, many things, according 
to Haizmann. Th at 90 per cent conversion 
of the heaviest part of the crude barrel can 
be used in any number of diff erent ways. In 
bitumen upgrading, the Unifl ex technology 
can provide an extremely high yield (nearly 
100 per cent) of synthetic crude oil, he says.

forming coke,” he says. In addition to diesel 
fuel, the process produces naphtha and 
liquid petroleum gas.

A nano-sized solid catalyst, specifi cally 
designed to allow high conversion in the re-
actor, is continuously added to the vacuum 
residue feed. A hydrogen-rich gas stream 
and recycled gas are added, and they are all 
heated before going into the bottom of the 
reactor, rather than at the top as in other 
refi nery processes.

Th e technology can be installed in any 
upgrader or refi nery, and UOP is licensing the 
technology worldwide. It has already licensed 
the technology in Asia and is currently work-
ing with several companies in the oilpatch.

to Haizmann. “In most of the places in the 
world, we are talking about $40 per barrel.”

When UOP decided to grow its business 
in the heavy oil area, it started looking for 
potential breakthrough technologies and 
zeroed in on slurry-bed hydrocracking. 
It decided the CANMET Hydrocracking 
Process was the most advanced, although 
work was still needed in some areas. UOP 
was familiar with the technology, as it had 
started working on slurry hydrocracking 
technology in the 1960s.

Starting in 2007, UOP ran a project with 
the fi nancial support and strategic input from 
the Alberta Energy Research Institute (AERI), 
as part of AERI’s Hydrocarbon Upgrading 
Demonstration Program. Th is program was 
aimed at developing and demonstrating 
commercially viable advanced technologies 
that convert bitumen and bitumen-derived 
products into high-value products, with a 
reduced environmental footprint.

Th e program ran for four years, de-
veloping the scale-up, new catalysts, new 
pilot plants and laboratory, analytical and 
process modelling techniques that would 
provide assurance that it could build large-
scale commercial Unifl ex units, and that it 
could fully design and support the tech-
nology. Shortly after UOP fi rst decided to 
license the Unifl ex process, the recession hit 
and companies shelved refi nery construc-
tion plans.

However, as the economy has recovered, 
companies are again taking a close look at 
the technology, says Haizmann.

While he acknowledges that there is a 
signifi cant cost, as in the case of any refi nery 
or upgrader, with the Unifl ex process, a 
company can typically earn an additional 
$500 million per year, compared to the next 
best alternative, he says. And that makes it 
extremely attractive.

“Where can you get your money back 
and make half a billion dollars? You could 
never get that at a bank, that’s for sure,” 
Haizmann says.

 Elsie Ross

ContaCt for MorE inforMation
Bob Haizmann, Honeywell UOP LLC
Tel: 847-391-2000
Email: Robert.Haizmann@uop.com

The Unifl ex design provides 
signifi cantly higher 
conversion compared to 
delayed coking. Unifl ex 
achieves greater than 55 
volume per cent yield of 
diesel, nearly double that of 
coking and achieves a low 
pitch yield, even for poor-
quality feeds, according to 
Honeywell UOP.

SOURCE: HONEYWELL UOP LLC
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“We can dial in any quality of synthetic 
crude necessary, from barely pipeline-able 
[19 API] to 35–40 API, depending on how we 
set up the upgrader confi guration.” In a re-
fi nery complex, Unifl ex produces more than 
60 per cent diesel from vacuum residues.

“It’s unheard of; it’s double [that of] a de-
layed coker,” he says. “A refi nery technology 
that doubles the yield of diesel—that doesn’t 
come around every day.”

Th e key to the process is the upfl ow 
Unifl ex reactor, which he describes as “kind 
of a magical thing.” Operating at high tem-
peratures (815–880 degrees Fahrenheit) and 
moderate pressure (2,000 pounds per square 
inch), it is able to crack the vacuum residue.

“Th ese are pretty severe conditions, and 
with the help of the catalyst, the vacuum 
residue cracks into lighter materials without 

“We can design it; we can predict the 
performance; we know how to operate it; we 
manufacture the catalyst,” says Haizmann. 
Th e Unifl ex process can be scaled up to 
nearly 100,000 barrels per day with one unit, 
and beyond that with the addition of more 
units. For a “nice, economic payback,” the 
smallest project would typically be about 
10,000 barrels per day.

However, “once you get into the $50-[per-
barrel]-plus range, there is a very strong 
conversion [incentive],” he says. “And when 
we are at $80–$100 [per barrel], it’s tremen-
dous; there is a very attractive payback of 
these investments.”

Th e economics of the deep conversion 
process are often driven by the diff erential 
pricing between diesel and heavy fuel oil, 
and “it’s very attractive now,” according 

Delayed Coking Unifl ex
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“ We can dial in any QUality oF synthetic crUde necessary, from barely pipeline-able [19 API] 
to 35–40 API, depending on how we set up the upgrader confi guration.”

— Bob Haizmann, director of heavy oil, Honeywell UOP LLC
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POWERED by      
cHamPiOns

Careful development of a reservoir depends on 

far more than using predetermined formulas to 

crank out a “standard” program. At Canyon, every 

reservoir – from the Montney and Cardium to the 

Bakken and beyond – gets a customized fracturing 

solution driven by our knowledge of the geology, well 

control and chemistries. Our technology team is a 

multi-disciplinary group of scientists, technologists, 

chemists, geologists and engineers. 

At Canyon, we go to great lengths to develop and 

apply fluids, additives and processes that avoid 

formation damage and maximize fluid recovery 

while delivering conductivity. We provide the 

full range of fluids: slickwater, linear and cross-

linked gels and foams (including 100 percent N2), 

hydrocarbon-based fluids, and poly-emulsion, plus 

acid fracturing of carbonates. We offer a complete 

line-up of effective, reservoir-friendly additives, 

including a number of proprietary blends.

While staying ahead of the curve on 

environmentally-friendly new chemistries, we’ve 

driven new processes that have helped advance 

fracturing technology. Our patented, ultra light-

weight proppant is now being field-tested in deeper, 

unconventional applications.

CUSTOMIZED FRACTURING SOLUTIONS 

www.canyontech.ca
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it’S bEEn CallEd albErta’S second 
oilsands—hundreds of billions of barrels of 
bitumen locked in carbonate rock that has 
defi ed commercial exploitation. Most of 
Alberta’s conventional oilsands produc-
tion is from the McMurray and Clearwater 
sands. But that will change if Calgary-based 
Laricina Energy Ltd.’s ongoing pilot at 
Saleski in northern Alberta progresses to a 
commercial-scale project. Th e closely held 
oilsands developer is currently testing the 
use of steam to reduce bitumen viscosity, 
and plans to test alternating steam and 
solvent injection cycles. Th e company is 
currently deciding whether to use a com-
bination of steam assisted gravity drainage 
(SAGD) and cyclic steam stimulation.

A new foamed cement, developed by 
Laricina and Halliburton, is playing a role 
in commercializing this vast resource. 
Th e challenge of lost circulation and the 
de velopment of the foamed cement was 
described by Laricina drilling engineer 
Stephen Arseniuk in papers presented at 
industry conferences and in an interview 
with New Technology Magazine.

Located in the west Athabasca oilsands 
region of northern Alberta, the Upper 
Devonian–age Grosmont formation is 
estimated to contain more than 400 billion 
barrels of bitumen in place.

But the biggest impediment to commer-
cial production has been the geology. Chal-
lenges include heavily karsted and fractured 
reservoir rock with vuggy dolomites and 
dolomite breccias. Porosities are typically in 
the 20–35 per cent range and permeabilities 
are in the darcies, according to Laricina. Th e 
circulation of drilling fl uids is also impeded 
by low reservoir pressure—about 1,400 
kilopascals.

Hence, a major challenge in the Grosmont 
is lost circulation.

On the drilling side, Laricina initially got 
around the problem by drilling blind—in 
other words, drilling without returns to 
surface. More recently, however, the com-
pany has had success drilling with nitrifi ed 
drilling fl uids.

In conventional drilling, drilling fl uid 
is pumped down the inside of the drill pipe 
and bottomhole assembly, out through the 
bit and up the annulus to surface tanks 
where cuttings are fi ltered out and the fl uid 
is recirculated. A key function of circula-
tion during drilling is to remove the rock 
particles ground out by the bit. Otherwise, 
cuttings will accumulate in the wellbore 
and cause stuck pipe.

To drill blind, the fl uid must be pumped 
at a high rate and the formation must be 
capable of accepting both the drilling fl uid 

and the cuttings. In a horizontal well, this 
is particularly diffi  cult and cutting beds 
form on the low side of the hole. To prop-
erly clean a horizontal wellbore, drillers 
typically rely on fl uids with high carrying 
capacity, pumped at high rates—combined 
with the mechanical agitation of rotating 
drill pipe.

Instead of pumping excessive drilling 
mud down the hole, Laricina used water with 
few, if any, additives. However, water has 
much less capacity than drilling mud to carry 
cuttings away from the bit and into the for-
mation. To help remove cuttings, the viscous 
fl uids used to drill through the overlying sec-
tions are stored at surface, then pumped in 
sweeps through the Grosmont. Laricina says 
high pump rates and mechanical agitation 
of cuttings through frequent wiper trips has 
been eff ective in cleaning the hole.

However, the company has since greatly 
improved on that process by drilling with 
nitrifi ed fl uids and has obtained much bet-
ter production results, explains Arseniuk.

Besides the challenge of losing circulation 
during drilling, Laricina also had to deal with 
the risk of lost circulation during cementing.

Once casing has been run into a well-
bore, cement is pumped down the inside 
of the casing and up through the annulus. 
Pumping continues until cement fl ows back 
out of the hole and into holding tanks at 
surface. Pumping cement until it overfl ows 
at surface has two purposes. One is that 
it cleans out the drilling fl uids and other 
contaminants that may be left in the well 
when cement pumping begins. “We want to 
make sure we pump enough excess that all 
that contamination is taken out of the hole, 
and what you’re left with is good cement,” 
explains Arseniuk.

But more importantly, getting cement 
returns at surface ensures there is adequate 
cement in the wellbore, regardless of losses 
into the formation. If the cement top isn’t at 
surface, it’s only partway up, and if it’s not 
even at the next casing string, the potential 
exists for environmental issues. Th e cement 

Commercializing The Grosmont
Light enough to � oat on water, foamed cement may play a role in achieving � rst 
commercial production from vast bitumen resource in carbonate rock

DRILLING AND COMPLETIONS

THE RIGHT MIX
Working with Halliburton, Laricina came up with a new 
cement blend about 30 per cent lighter than 
conventional thermal cement. When it hardens, it 
looks like the inside of an Aero chocolate bar.
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has to hold the steel casing in place, confi n-
ing all fl uids to the wellbore. Without ad-
equate cement from top to bottom, wellbore 
fl uids could fl ow into other formations or
to surface.

In the Grosmont, where some of the 
cement is lost into the formation, pumping 
enough to get returns to surface can be risky 
if conventional cement is used. Normal ce-
ment is so much heavier than water that there 
is a much greater risk that circulation will be 
lost while cementing than during drilling.

Also, thermal cement used in SAGD 
wells is particularly heavy because it con-
tains about 40 per cent silica to ensure the 
cement doesn’t break down over time during 
exposure to heat. On average, temperatures 
in SAGD wellbores are 200 degrees Celsius. 
SAGD cement has to survive high tempera-
tures and the pressures of steam injection 
during the 20- or 30-year life of a project.

Laricina decided the solution was 
to make the cement light enough that it 
could be pumped all the way down the 
wellbore and back to surface without fear 
of losing circulation.

Th e low density was achieved by foaming 
the cement with nitrogen just before it was 
pumped into the wellbore. But the challenge 
was to ensure the foam was stable. If there 
was too much nitrogen, the bubbles would 
be so big they’d tend to burst before the ce-
ment had time to harden.

So in 2008, Laricina, with the help of the 
cement experts at Halliburton, set out to 
engineer a lightweight foamed cement. Th ey 
spent a lot of time trying to fi nd the right 
combination of cement products and addi-
tives to get the density low enough before 
injecting nitrogen so the blend would be 
stable once it was foamed.

Th e result is a new cement blend which 
is about 30 per cent lighter than traditional 
thermal cement. When foamed, the blend is 
light enough to fl oat on water, Arseniuk says. 
Once it hardens, the foamed cement looks 
like the inside of an Aero chocolate bar.

Generally, a foamed cement has less 
strength than a solid or slurried cement. 
But by using engineering tools called fi nite 
element analysis, Laricina concluded the 
foamed cement has more than enough 
strength to survive under long-term SAGD 
conditions.

“We tried a lot of diff erent blends and 
a lot of diff erent combinations,” recalls 

Arseniuk. “We picked the best one out of the 
batch that works.”

In the fi eld, Arseniuk and his colleagues 
fi rst tested the foamed cement on vertical 
core holes. “And so we learned some valu-
able lessons going through that process, and 
eventually improved the blend and the tech-
nique to the point where we were confi dent 
enough to use it in a more permanent well 
installation such as on observation wells,” 
he recalls.

They spent another year or two using 
foamed cement on observation wells, 
which are a good test step because they’re 
subjected to SAGD-like conditions for 
long periods.

Finally it was time to move to the pilot 
to test the foamed cement on the fi rst six 
horizontal steam injection and oil produc-
tion wellbores. As of November, the wells 
had been producing for nearly two years 
without failure.

So how big a role will foamed cement 
play in the eventual commercialization of 
the Grosmont? Laricina says it is one part of 
the puzzle but not the entire solution. At the 
Saleski pilot, the company has tested vari-
ous processes and technologies to address 
the Grosmont’s unique challenges.

Meanwhile, the pilot is providing en-
couraging results.

Steaming of the fi rst well pair in the 
Grosmont pilot began in December 2010. In 
late July, the company said the fi rst steam 
injection and oil-production test from its 
second well pair achieved peak production 
rates of 1,200 barrels of bitumen a day—
nearly 50 per cent higher than the peak rates 
from the fi rst well pair. Output from the 
second well pair averaged 665 barrels a day 
during the production cycle that occurred 
throughout May and June.

If the pilot, which now includes four well 
pairs, is successful, Laricina will proceed to 
a 10,700-barrel-a-day commercial expan-
sion. A regulatory application for the expan-
sion was fi led nearly two years ago. Timing 
of the decision to proceed with construc-
tion of the commercial project will also 
depend on whether the company decides to 
amend its original regulatory application 
to incorporate cyclic steam stimulation. In 
any event, Laricina is leading the charge 
to achieve the industry’s fi rst commercial 
production from the Grosmont’s 400 billion 
barrels of bitumen in place.

 Pat Roche

ContaCt for MorE inforMation
Stephen Arseniuk, Laricina Energy Ltd.
Tel: 403-750-0810
Email: sarseniuk@laricinaenergy.com

“ We want to make sure we pUMp enoUgh eXcess that all 
that contaMination is taKen oUt oF the hole, and what 
you’re left with is good cement.”

— Stephen Arseniuk, drilling engineer, Laricina Energy Ltd.

FIELD TESTED
Tailored to the unique needs of the carbonate rock in 

the Grosmont formation, Laricina’s new foamed 
cement has stood up to nearly two years of steam 

injection and bitumen production without failure.
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in a PrESSurE-fillEd emergency 
situation, making quick, effective, yet 
well-informed decisions is difficult. The 
problem is that having so much infor-
mation at hand could overwhelm the 
situation and actually lead to paralysis in 
decision making.

To help sort out this complex web of 
information is a new software platform, 
SAINT, developed by Vancouver-based 
RDANA Technology International Corp.

SAINT integrates GIS data with a range of 
social media feeds and analyzes situational 
information in near real time for emergency 
response management, per Directive 71 of 
the Alberta Energy Resources Conservation 
Board, or for supporting stakeholder and 
community engagement programs.

Th e software provides an opportunity to 
link those aff ected and those providing aid 
like never before, the company says. Anyone 
with a smartphone, tablet or other email/
SMS-enabled device can be part of the as-
sessment and part of the solution.

Otto Krauth and David Westdorp, part-
ners in the company, are bringing SAINT 
to the oil and gas industry. Recently, 
the group introduced the software at a 
Petroleum Technology Alliance Canada 
(PTAC) information session, and say they 
are in the process of signing up their fi rst 
oilpatch client.

Additionally, there is an opportunity 
for oil and gas companies to participate in 

a three-month pilot project with SAINT so 
they can experience its eff ectiveness fi rst-
hand. Th is pilot project is currently partially 
funded by the National Research Council of 
Canada, in partnership with PTAC.

Th e software was demonstrated as part 
of an earthquake simulation emergency 
response exercise for the City of Vancouver 
in January 2011.

“We’re there to provide rapid data as-
sessment and needs analysis in the first 
20 minutes when an event happens,” 
Westdorp says. “It’s a decision making tool. 
We just take all of the information that’s 
available to the leaders in the oil and gas 
industry when something happens, and we 
can allow them to very quickly gather some 
meaning from that.

“People can make better decisions, 
quicker. Th ey can use all types of informa-
tion that might have not been readily avail-
able or easy to put together.”

Th e software/map is a mash-up from ra-
dio or telephone call information, data feeds 
and pictures taken by people on the ground 
or information from Twitter, the instant-
messaging social network.

“A mash-up is just putting together all 
types of information very quickly,” 
Westdorp says. “What we found is that 
there’s so much information that already 
has to be gathered by the oil and gas 
industry for regulatory compliance. What 
our technology is really about is bringing 
all that information that’s already been 
gathered and putting it into one place for 
the purpose of an emergency situation, for 
leaders to make better decisions.”

Th e catalyst for the software spawned 
from a natural disaster situation, like an 
earthquake, for example, where existing in-
frastructure could be put out of commission.

“Th e software was designed to be very 
robust, that it wouldn’t depend on a server 
platform, that it could be distributed,” he 
notes. “You can move the incident com-
mander and be completely mobile.

“We needed to make sure that you can 
deploy it at any moment with limited infra-
structure.”

Th e application can be run on a Mac or 
Windows platform, directly on a simple 
workstation or even a laptop.

“Th e system talks directly to diff erent 
GIS servers,” Krauth says. “It can bring in 
multiple data sources and put them into a 
GIS map for a common operating picture.”

Th e social media aspect to the system is 
a particularly informative feature. In this 
case, it specifi cally focuses on Twitter be-
cause it’s an instant-messaging system, and 
also provides GIS locations.

“If you have a community that’s around 
some oil and gas infrastructure, and 
something were to happen and people were 
to start tweeting about that, like smelling 
gas, what you can see very quickly in an 
emergency situation is [what is] trending,” 
Westdorp says. “Our technology allows the 
oil and gas companies to monitor and use 
Twitter for their own purposes.

“Th ey can defi ne their social media 
search, for example, for Twitter by geo-
graphic location that’s, say, just around their 
infrastructure.”

Th ey can also search keywords, like their 
company’s name, or for a specifi c hash tag.

“Th ey can do that during an emergency sit-
uation, or they could also do that on the stake-
holder engagement side,” he adds. “Th ey can 
actually get an idea of what’s going on with our 
tool and what the public is saying about them 
and what people are talking about.”

 Richard Macedo

ContaCt for MorE inforMation
David Westdorp, RDANA Technology
International Corp.
Tel: 778-994-3414
Email: dwestdorp@rdanatech.com

Rapid Response
Software helps make emergency response more e�  cient

HEALTH AND SAFETY

INFO MASH-UP
RDANA’s software/map uses a combination, or 
mash-up, of information from radio or telephone 
call information, data feeds and pictures taken 
by people on the ground and information from 
instant-messaging social networks like Twitter.
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SIMULATION SOLUTION
Top: Evaluating open pit 
mine stability using Abaqus 
3-D analysis.
Left: Simulation of a 
premium connection under 
curvature loading shows the 
critical threads in the 
connection would experience 
alternating tensile (red) and 
compressive (blue) axial 
strain, causing potential 
connection fatigue under 
casing rotation loading.

for EnginEErS, SoftwarE has been a 
blessing, but simulation software has been 
especially useful, since it lets them build 
virtual models of dynamic, real-world 
phenomena. In eff ect, real-world processes 
and events are modelled and studied in 
the virtual world long before they become 
a reality.

Th e benefi ts of modelling can be il-
lustrated in the task of designing a house. 
If an architect has concerns, either about 
the proposed site or the house’s ability to 
bear local soil or seismic conditions, he 
or she might use simulation software to 
create and test a model house in the virtual 
environment.

While not refl ecting all real-world 
variables, the simulated model can provide 
valuable insight while the house is still in the 
design stage, when major design changes are 
both welcome and possible, and well before 
anything, in terms of cost or eff ort, has been 
spent in actually building the home.

What’s true for houses is also true for oil-
sands projects and those who design them. 
If anything, the argument for using simula-
tion software in this context is even greater, 
according to the Calgary-based executive 
who markets Abaqus, a popular engineering 
simulation software package.

“Much of what goes on in the oil and gas 
business is beyond the naked eye,” says Don 
O’Brien, business development manager for 

SIMULIA, the brand name that Abaqus is sold 
under worldwide. “We can’t see what’s going 
on under the earth, but...we can come up with 
some pretty accurate simulations of what’s 
going to happen down there when we pump 
steam or acid into a certain type of rock.”

Th ere may be ample bitumen in a sub-
surface deposit, but those who design a 
steam assisted gravity drainage (SAGD) 
project might have doubts about the 
reservoir, its response to long-term steam 
injection and the caprock’s ability to bear 
the strain of steam injection over time. Still 

other reservoir issues might arise, and some 
of these might be resolved by modelling, 
according to O’Brien.

Apart from helping SAGD project en-
gineers understand what kind of long-term 
response may be expected from a particular 
reservoir, modelling can reveal much about 
how the reservoir and surrounding rock will 
react to steam injection and bitumen extrac-
tion over years or decades, geomechanical 
data that’s often key to a project’s backers. 

According to O’Brien, one use for Abaqus 
arises when project engineers must go  

Painting A Picture
Modelling software o� ers SAGD project proponents a useful tool for simulation applications

OILSANDS
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See the heart of the oilsands  
like you’ve never seen it before!

Explore the Athabasca oilsands region using the new 
interactive Canadian Oilsands Navigator to build your 
knowledge and help you make more informed business 
decisions. Navigate oilsands project and lease data with 
this valuable web resource, including:
 • Lease ownership 
 • Operating and upcoming project locations 
 • Operating project details 
 • Project development timelines 
 • Key performance indicators 
 • Company-specific capital expenditures

Visit the oilsands with the click of a button.  canadianoilsandsnavigator.com

canadianoilsandsnavigator.com

before company executives to make the 
business case for a project. Visualization 
can show executives just how a process or 
project should work, under given conditions 
and parameters, over a given time period.

“Abaqus will show you a picture of what’s 
happening,” says O’Brien. “Th at’s how many 
of our customers use it—when they’re trying 
to get something funded or are asked by 
government to make their case.”

One place SAGD project proponents make 
their case is Alberta’s Energy Resources 
Conservation Board (ERCB), which vets ap-
plications for projects proposed for the prov-
ince. When proponents go before the board 
as part of the review process, its members 
carefully consider what operating pressure 
a given reservoir can bear and, in particular, 
what maximum operating pressure (MOP) 
the project should have, if approved.

In deciding on MOP, the board considers 
evidence submitted by the proponent, includ-
ing engineering evidence provided by consul-
tants who appear on the proponent’s behalf.

“[SAGD] companies come to us to sup-
port whether or not the intended MOP is 
appropriate for the surrounding caprock,” 
says Yanguang Yuan, the engineer-geologist 
whose company , BitCan Geosciences & 
Engineering Inc., has provided just such 

evidence to the board in support of many 
SAGD project applications.

To gauge the pressure appropriate for 
a given reservoir and caprock, BitCan per-
forms “mini-frac” tests, roughly comparable 
to diagnostic fracture injection tests, to 
measure in situ stress conditions in the res-
ervoir and caprock. Th e tests give the project 
proponent a snapshot, as it were, of current 
conditions in the reservoir, although off er-
ing no indication of future conditions.

In another step, lab tests will tell how 
strong the caprock is mechanically, providing 
an indication of its ability to bear the strains 
and stresses caused by steam injection. Ac-
cording to Yuan, SAGD developers want both 
the mechanical lab test and the mini-fracs 
done, the latter because they reveal in situ 
stress conditions. Often, project proponents 
also request another service, adds Yuan.

“Th ey need the [computer] simula-
tion—this is where Abaqus comes in—to 
simulate how the stress conditions will 
change over time,” he says. “Most applicants 
have a rough idea about what pressure to 
use [and] rely on our tests to support a fi gure 
specifying the pressure to apply for [in their 
application] to the ERCB.”

Th e simulation can be geared to predict 
what stress conditions in the caprock will be 

like fi ve, 10 or more years from now, after the 
deposit is in production. Yuan underscores 
that the mini-frac is valuable as a measure 
of current in situ stress conditions, before 
anything has been done to the reservoir. 
Once a project begins operations, those con-
ditions change over time. How they change 
is another story. “Th e Abaqus simulation 
is going to tell us—to predict—what the 
change will be,” he says.

Like many other kinds of software, Abaqus 
was not created for the oil and gas sector. Its 
roots can be traced back to Brown Univer-
sity, in Providence, R.I. Later development 
occurred over about 30 years, with many 
individuals and companies developing ap-
plications in various U.S. industrial sectors, 
including oil and gas.

By now, Abaqus has been used in the 
global oil and gas industry for well over a 
decade. Seven years ago, Abaqus Inc. was 
purchased by the current parent company, 
Dassault Systèmes, of France.

 James Mahony

ContaCt for MorE inforMation
Yanguang Yuan, BitCan Geosciences & 
Engineering Inc.
Tel: 403-235-5520
Email: bitcangl@bitcange.com
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Alternate Supplier
Baker Hughes

We love challenges.  
Let us solve yours.

In oilfield operations, out of sight should never be  

out of mind. Yet in full production, it’s hard to keep  

track of everything. The Vision™ real-time monitoring 

service helps you boost recovery by controlling both  

costs and data. 

Easily integrated into our remote collaboration platform, 

the Vision service provides remote monitoring, analysis, 

preventive maintenance alerts, and data management.  

It’s integrated into all of our equipment, including  

ESPs and HPumps. It’s easy to use and easily accessible. 

So you can work productively knowing everything is  

under control. 

Control your data.  
Control your costs.

On a well in the Bakken, 

the Vision service increased 

average ESP run life while 

substantially boosting  

the operator’s oil and  

gas production. 
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Drilling

Evaluation

Completion

Production

Intervention weatherford.com

Weatherford’s new TwinWells™ active magnetic ranging system uses 
dual-solenoid technology to raise the bar for accurate well placement 
of steam-assisted gravity drainage (SAGD) well pairs. Proprietary, high-
power solenoids deliver six precise magnetic measurements to accurately 
place SAGD wells in proximity to each other.

With Weatherford’s established track record of drilling SAGD well pairs in 
combination with the new TwinWells system’s proven accuracy, you can 
be more confident in hitting your targets.

Learn how TwinWells active magnetic ranging technology can help 
you build better SAGD wells, by contacting your nearest Weatherford 
representative, or e-mailing us at DSmarketing@weatherford.com.

Weatherford TwinWellsTM - The Accurate Alternative.

© 2012 Weatherford Ltd. All rights reserved. Incorporates proprietary and patented Weatherford technology

You Finally Have A Choice

Currently working  
with a major Canadian  
SAGD operator, 
TwinWells active 
ranging technology 
proved its accuracy  
in well placement.




