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Private firm quietly pursuing plan to
upgrade SAGD bitumen at wellhead

Value Creation’s
accelerated
decontamination
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By Pat Roche

lberta’s shippers of diluted bitumen began 2013 in an
unenviable position. They were only getting about $60
per barrel for their product, but natural gas condensate—which raw bitumen is blended with so it will flow
through pipelines—roughly tracks the price of light crude, which
was about $90 per barrel. So to ship their bitumen to market, producers had to buy a product costing roughly 50 per cent more.
It takes roughly half of a barrel of condensate to pipeline a
barrel of bitumen. (As a general rule of thumb, half a barrel of
condensate is blended with one barrel of pure bitumen; hence, the
condensate is roughly one-third of the diluted bitumen.) Given
the often-wide gap between the price of what’s being bought and
what’s being sold, this is hardly a desirable situation for the bitumen seller.
And the condensate-to-bitumen price ratio is just one of the
factors affecting the economics of shipping diluted bitumen to
market. A dedicated condensate delivery pipeline has to be built,
and a bitumen sales pipeline has to be 50 per cent larger than the
volume of bitumen shipped because one-third of its capacity will
be filled by diluent.
The ideal solution would be to upgrade the semi-solid bitumen
to a pipelineable viscosity at the wellsite, thereby eliminating the
cost of buying condensate, the cost of building and operating a
condensate delivery pipeline, and the cost of making sales pipelines 50 per cent larger than the actual amount of bitumen to
be shipped.
This holy grail of heavy oil has never been achieved commercially, but a Calgary entrepreneur and veteran of the refining/upgrading industry believes he can do it. For the last few years, Columba
Yeung, founder, chairman and chief executive officer of privately
held Value Creation Inc., has been quietly working to commercialize a technology to upgrade bitumen directly from the wellhead.
(Other companies with partial upgrading processes include
Ivanhoe Energy Inc., Honeywell International Inc. and MEG
Energy Corp. Ivanhoe’s technology was featured in New Technology
Magazine in 2007 and Honeywell’s UOP process was covered in the
December 2012 issue.)
Yeung, who holds a PhD in chemical engineering from the
University of Toronto, says he played a key role in the design of
Royal Dutch Shell plc’s Scotford refining and bitumen-upgrading

complex near Edmonton while working for Shell’s Canadian
subsidiary.
Last decade, he embarked on an ambitious plan to build an
independent upgrader in the Heartland industrial area northeast
of Edmonton. The first phase of the so-called merchant upgrader
was designed to process 77,500 barrels per day of diluted bitumen.
The project was to be financed by debt and equity. With substantial equity raised, major vessels were ordered and delivered,
and construction of the plant was well underway before the debt
financing was completed. “We were so successful in raising equity,
I guess success went to our heads,” Yeung concedes wryly.
Before Yeung had negotiated any feedstock contracts with bitumen producers, the global financial crash hit in September 2008. In
the debt meltdown that followed, it was virtually impossible for
major projects to get credit. Major Alberta oilsands projects were
deferred or cancelled, and Yeung’s Heartland upgrader project
obtained court-imposed protection from creditors.
Not long afterward, the project came out of creditor protection
via a joint-venture deal with BP p.l.c. that resolved Value Creation’s
financial challenges. In exchange, BP got 75 per cent working
interest in Value Creation’s Terre de Grace leases north of Fort
McMurray, Yeung says plans for a steam assisted gravity drainage
(SAGD) project on those lands are proceeding with BP as operator.
Meanwhile, industry interest in upgrading in Alberta
waned. The rationale for upgrading bitumen to synthetic
crude oil was that bitumen fetched a much lower price than
light crude. But as Alberta bitumen producers started getting
pipeline access to the key U.S. oil distribution hub at Cushing,
Okla., the heavy oil differential—the gap between the price of
heavy and light oil—narrowed so much that many questioned
the wisdom of upgrading.
That trend reversed itself with a vengeance in late 2012. The
gap between the price of Western Canadian Select (Alberta’s
heavy crude benchmark) and U.S. light oil benchmark West
Texas Intermediate ballooned to $40 per barrel—a spread not
seen in about five years. This was due to a pipeline glut caused
by soaring production from the Alberta oilsands and from tight
oil formations in the United States.
With bitumen sellers squeezed between low bitumen prices
and the high price of condensate needed to dilute it, Yeung says
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interest in his planned merchant upgrader has been rekindled.
However, having been burned once, he doesn’t plan to resume
construction until all the financing is in place.

UPGRADING AT THE WELLHEAD
So while the merchant upgrader project is far from dead,
Yeung is moving ahead with a much more intriguing idea.
Unrelated to the lands it holds with BP, Value Creation has another
oilsands property it controls 100 per cent—the TriStar blocks—also in
the Athabasca oilsands region of northeastern Alberta.
Last fall, Value Creation applied for regulatory approval to
develop a 75,000-barrel-per-day SAGD and primary upgrading
project at a site about 10 kilometres northeast of Fort McMurray.
The project, called Advanced TriStar, will be built on part of its
TriStar lands. The company has also applied for a 1,000-barrel-perday pilot test on the main TriStar block. Value Creation is seeking
approval for two SAGD well pairs and surface facilities, including
upgrading infrastructure. The privately held firm won’t disclose
the capital cost of the pilot, but Yeung says the financing for it is
already in place.
Construction of the pilot can start once the project gets regulatory approval, which Yeung hopes will happen this year. If it gets
the required approvals, Value Creation plans to have the pilot in
operation in the second half of 2014.
Yeung originally planned to use his technology to upgrade
mined bitumen with the goal of eliminating tailings ponds. But
then he decided he wanted to produce bitumen as well as upgrade it, and in situ bitumen production can be done on a much
smaller scale than oilsands mining. So the chemical engineer
modified his process for use in SAGD projects. In situ bitumen
production will be less challenging than mined bitumen, Yeung
says, because the wellbore fluids contain far less water than does
the slurry from a mine site.
From a logistical standpoint, a key difference between
Yeung’s technology and conventional upgrading is that his
process is designed to take a SAGD project’s bitumen-and-water
emulsion directly from the wellhead. In thermal oil production,
huge volumes of steam are injected into a reservoir to heat the
bitumen so it will flow; much of this water is produced back to
the surface with the oil. In a conventional set-up, the bitumenand-water from the wellhead is cooled and routed through oil/
water separation vessels before the bitumen is diluted for pipelining to an upgrader.
Conventional upgrading works at high temperatures and
high pressures and produces a light synthetic crude oil. Value
Creation’s process, on the other hand, is designed to work at
close-to-wellhead temperatures. This means much lower capital
and operating costs. For example, the low-intensity process won’t
need the thick-walled vessels made from special alloys that are
required in conventional upgraders that run at temperatures of
400–560 degrees Celsius. Yeung won’t disclose the exact operating temperature of his process, but says it will be “well below” 200
degrees Celsius.
This has an environmental benefit. “We use the waste heat
from the wellhead to achieve a good part of our energy requirements, so the net energy requirement is unusually low,” Yeung
says. The lower the energy requirement, the lower the fuel consumption and greenhouse gas emissions.
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Whereas conventional upgrading uses energy-intensive processes such as coking and hydroprocessing, which require high
temperatures and pressures, Value Creation takes out the heavy
ends, or impurities—known in the trade as nasties—by making
the submicron-sized particles bigger until they precipitate out
in water.
To put it simply, conventional upgrading removes the oil from
the bitumen stream, leaving behind a concentration of the difficult
components that have to be sent to a brute-force process such as
coking. Value Creation’s process removes the impurities and sends
the crude-oil stream to the refinery. Yeung uses a sugar solution as
an analogy. “Other people try to remove the water, concentrating
into a syrup…. We crystallize the sugar out.”
The impurities, or asphaltenes, are suspended as extremely
fine particles in the bitumen. Value Creation’s process makes
those particles grow at the oil/water interface. When the particles
get big enough, they precipitate into a water slurry from which
they are extracted as a powder.
In conventional refining, the asphalt left over still contains a
significant amount of oil, which is why it’s sticky and shiny. Yeung
says Value Creation removes asphaltenes in such a pure form that
it’s powder. “We remove it so purely it’s dull, porous particles. Why
is it dull? It has no oil. Why is it porous? Because even the oil that
had been trapped between particles has been removed cleanly.”
What goes to the refinery is a medium crude oil that can be pipelined without diluent.
“We make [synthetic] crude oil so clean, so easy to crack, [that]
any of the refineries that could not crack bitumen could crack this
cleaned up oil quite easily,” Yeung says.

MEDIUM-CRUDE MARKET NICHE
Value Creation’s upgrading strategy is to avoid duplicating what refineries can do and target an under-served
segment of the refining market.
As a chemical engineer who spent much of his career in the
downstream sector, Yeung is strongly focused on markets. Production from Alberta’s oilsands regions is either sold as diluted bitumen, which goes to refineries that can process very heavy oil, or
upgraded to synthetic crude, which goes to refineries that process
light oil.
“Our industry…targets the two ends of the refinery spectrum—the light and the very heavy,” says Yeung. “Most of the
refineries actually process medium crude.” Why? Because refineries were built for the crudes that were available—such as Arab
Light, Arab Medium and Alaskan crudes, which are all typical
medium crudes.
While most of the Alberta oilsands industry is selling crudes
that fit the extreme ends of the refining spectrum, Value Creation
will target the much larger percentage of refineries that prefer
medium crudes. The company’s strategy is to greatly reduce the
viscosity to produce a crude that can be pipelined without diluent,
and also to remove most of the asphaltenes, producing a crude
that’s very easy to crack so most refineries can handle it.
The advantage of this strategy is the crude oil seller wouldn’t
be dependent on a relatively small number of refineries and
pipelines.
Alberta’s blended bitumen has been going to the U.S. Midwest
and, to a lesser extent, to the U.S. Gulf Coast. But Yeung says a

WHY UPGRADE IN ALBERTA?
medium crude could be shipped to several refineries in Edmonton
But does it make economic sense to build upgrading
and Sarnia, to the Chevron Canada Limited refinery in Vancouver
capacity in Alberta? For Husky Energy Inc., the answer is
and to BP’s Cherry Point refinery in Washington State. “And by the
a no-brainer. The company once considered doubling the size of
way,” he adds, “many of the California refineries were designed
its Lloydminster upgrader, but shelved the idea.
for Alaskan crude oil which is really a medium crude. We would
At an investment conference in New York City in January,
fit them perfectly.”
Rob Peabody, Husky’s chief operating officer, was asked whether
Diluted bitumen, by contrast, is dependent on a few refineries,
the company might still make such an investment. He said that
the pipelines to which are mostly full, so it ends up being sold at
when Husky last looked at local upgrading, it concluded the cost
steep discounts to lighter crudes.
of building upgrading/refining capacity in the United States was
Heavy oil conversion capacity is available at Texas refineries
about half as much as in Alberta. “And I don’t think that’s fundabecause of declining production of Venezuelan and Mexican heavy
mentally changed,” Peabody told analysts.
oil. That capacity is now available to Alberta bitumen producers,
Husky traded some of its bitumen reserves to BP to get access
but it means shipping the product thousands of miles. Yeung supto the latter’s upgrading and refining capacity in the United States.
ports the building of pipelines to enable Alberta bitumen to reach
So bitumen from the Calgary-based producer’s 60,000-barrel-permore markets; he is simply pointing out there are ample medium
day Sunrise project will be upgraded south of the border.
crude refineries that can be reached today that are much closer to
Husky isn’t alone in doing such deals. Cenovus Energy Inc.,
Alberta’s oilsands.
Canada’s biggest SAGD producer, did a similar swap with
So medium crude would have a market advantage over diluted
ConocoPhillips Company, exchanging Foster Creek/Christina
bitumen. But why not upgrade it all the way? Why settle for med
Lake reserves for U.S. upgrading/refining capacity.
ium crude when you could produce a light synthetic crude? The
problem with marketing conventional synthetic
crudes, Yeung says, is that a relatively small number of refineries require crude oil with no residue.
Synthetic crude oil has no residue. But Yeung
says almost all refineries have vacuum units for
distilling residue. As the crude oil goes through
the vacuum column, the light oil rises and the
heavy residue goes to the bottom. If those refin
eries switch to feedstock with no residue, then
the vacuum units would shut down, idling part of
the owners’ capital investment.
“It is when you don’t duplicate the capital
investment and processing [capability] of refineries
that you make most of the return—because you fill
the gap that they cannot do and allow them to fin— Columba Yeung, founder, chairman and chief executive officer,
ish the job,” Yeung says. “When you [duplicate] the
Value Creation Inc.
work that the refinery can do, they can’t pay you
full value because you idle some of their facility.
You underutilize their facility.”
Yeung says it depends on what you measure. “Alberta does
By avoiding this duplication of technology, Value Creation
have some disadvantages. One is cold weather. So it’s more expenwill not only get access to an underserved segment of the
sive. The other is because of the industry growth, [Alberta has] very
refining market, it will use a process that is much less energyhigh labour costs.”
intensive than conventional upgrading and has lower capital and
But he says these cost disadvantages would be offset by elimin
operating costs.
ating the cost of buying and transporting diluent. Upgrading dir
Yeung won’t disclose the actual capital cost of his upgrading
ectly from the wellhead would also reduce wellsite surface costs.
process. “But I would say…our capital intensity—capital cost per
But don’t upgraders have to be much bigger to get the econ
barrel—[is] less than half of conventional,” he says. “And the operomies of scale needed to be competitive?
ating cost—which is even more crucial—is also less than half. How
“When I designed the Shell [Scotford] refinery [in the early
much less than half is a trade secret.”
1980s], it was said in those days that no refinery can be economic
He describes his process as “mechanically, surprisingly
under 200,000 barrels,” Yeung says. “And the [original] Scotford
simple,” but “scientifically, surprisingly complex.”
refinery was much smaller—something like 70,000–80,000 barrels.
It all sounds too good to be true, and Yeung is well aware of
And for decades it remained the most profitable refinery in its peer
this. So he built a demonstration plant at High River, south of
group in North America.”
Calgary, where potential interest partners and investors can witThe real test of Value Creation’s upgrading technology will be
ness the process first-hand. “Often companies find it unbelievable
in the field. If it really is possible to economically upgrade bitumen
that you can upgrade the emulsion directly [from the wellhead].
by taking the emulsion directly from the wellhead and eliminate
Sometimes they bring their own emulsion from [their own SAGD]
diluent and associated infrastructure, the cost savings for bitumen
plants to make sure,” Yeung says.
producers would be enormous.
“Seeing is believing,” he says.

“Often companies find it unbelievable that

you can upgrade the [bitumen-and-water]

emulsion directly [from the wellhead].

Sometimes they bring their own emulsion from [their own

SAGD] plants to make sure. Seeing is believing.”
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