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Unique Bitumen Processing Plant NE of Provost Upgrades Technology
• Molecular Structure of Product Changed by Patented Technique

A heavy oil processing
demonstration facility north-
east of Provost has been
recently upgraded and is pro-
cessing 500 barrels of heavy
oil per day, creating a thinner
oil that moves easier through
pipelines.

Four people with Fractal
Systems sat down with The

Provost News on November 29
to talk about the one-of-a-kind
facility in the world, 15 km
east and 13 km north of
Provost.

Bitumen is being trucked
from south of Ft. McMurray
for processing at the plant.
When the process is complete a
series of trucks in a continual
loop, return the product to
northern Alberta.

The men explaining the cur-
rent operations were: chief
operating officer Ed Veith who
lives in California but is mov-
ing back to Calgary; Michel
Chornet of Sherbrooke,
Québec who is vice-president
of engineering and technology

development and founder of
Fractal Systems; Dave
Lamontagne, senior facilities
engineer who lives in Calgary;
and a director of the company,
Joe Gasca who lives in Austin,
Texas.

The commercial demonstra-
tion facility processed 100,000
barrels of heavy oil shipped
from the oil sands in northern
Alberta by a steam-assisted
gravity drainage (SAGD) pro-
ducer to the local plant from
March 2014 to April 2015

using the firm’s JetShear™
technology.

Since a story was written
about the process (see PN May
4, 2016) there were changes
made and then operations were
restarted this summer in phase
2 of the operation using
improvements called Enhanced
JetShear™ technology. Using
the newer technology  Fractal
Systems has processed 27,000
barrels of oil since late August.

The Enhanced JetShear™
process is similar to the

JetShear process but adds an
additional processing step to
remove olefins from the
JetShear products.

Up to 1,000 barrels per day
could be processed, if required.

Because of the thickness of
the northern heavy oil, energy
companies have been purchas-
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ing a product called dilu-

ent to dilute the oil for 
shipping via pipeline. 
Close to half of the dilu-

ent used in Canada is 
imported from the 
United States.

Enhanced Jetshear™ 
targets diluent displace-

ment up to 60 percent by 
reducing viscosity and 
density while maintain-

ing all other pipeline 
transportation specifica-

tions and acid reduction 
process (ARP™)  targets 
number levels less than 
1.0. 

The Fractal  Systems 
people explained that 
their system first heats 
the heavy oil and pumps 
it through a jet nozzle. 
No additives are used in 
the process. When the oil 
is forced through the 
nozzle, minute mixing 
takes place . . . bubbles 
created in the product 
implode and release a 
chemical energy at a 
very high speed which 
re-arranges the mole-

cules and creates a stable 
product with a lower vis-

cosity—which is the ulti-

mate goal. (See a more 
technical explanation 
near the end of this 
story.)

This kind of “partial 
upgrading” being 
demonstrated is not 
being produced by any-
one else, they point out.

The end result is that 
less condensate has to be 
purchased (so that saves 
the producer money) and

 mixed with heavy 

oil before it is put into 

a pipeline for 

shipping. Also because 

of the lack of condensate 

in the mix there is more 

room creat-ed in the 

pipelines for the crude 

oil.

The northern Alberta 
oil sands which are com-

prised of natural occur-

ring petrochemicals, are 
made up of sand, water, 
clay and bitumen.

The Provost area was 
chosen for the project 
because there was 
already a small heavy oil 
producing unit nearby 
and the privately-owned 
Fractal Systems was 
looking for a place to test 
their product.

Fractal Systems expects 
to run their plant until 
mid-2017 demon-strating 
the use of the patented 
technology and will then 
want to com-mercially 
deploy the 
newtechnology. Other 

plants could eventually 

be built elsewhere—

closer to heavy oil 

sands opera-tions.

So far Fractal 
Systems has one partner-

client, whom they 
declined to name and 
who is supplying the 
heavy oil that is “very 
interested in the 
process.” Other energy 
firms are watching care-

fully.

The plant is manned 
16 hours per day but 
operates around the clock  

with alarms on the 
premises. There are 12 to 
15 people on staff with 
the technical side work-
ing in Quebec while the
growth of the operations 
will take place in Alberta. 
Fractal meanwhile is 
recruiting another person 
for its Calgary office.

The 10 year old firm 
wants to eventually sell 
the use of its technology 
to a variety of heavy oil 
producers in Canada and 
possibly into other coun-

tries.

Michel 

Chornet’sfather Dr. 

Esteban

Chornet while a universi-

thety teacher at 

University of

Sherbrooke, in Québec 
developed the technolo-

gy and created Fractal 
Systems and also 
Quebec-based Enerkem 
which is working on a 
biofuel plant in 
Edmonton. He holds a 
degree in industrial engi-

neering (Spain)  and a 
Ph.D. in chemical engi-

neering from Lehigh 
University, Pennsyl-

vania.

of JetShear

The objective of

JetShear is to change or

modify the structure of

bitumen and heavy oils

to reduce viscosity and

improve its value. It

accomplishes this by tar-

geting modifications of

the asphaltene

microstructures, which

comprises the heaviest

fraction of heavy oils.

Maltenes surround these

extremely complex

microstructures and the

arrangement of these

molecules in the

maltenes result in the

observed high viscosities

of heavy oil and bitumen.

JetShear uses a low

severity hybrid approach

relying on hydrodynamic

cavitation and the appli-

cation of heat to struc-

turally modify the

asphaltene molecules.

Thermal disorder, below

incipient cracking tem-

peratures, is first intro-

duced followed by cavi-

tation through a nozzle.

Due to the rapid change

in pressure, microbub-

bles form around nucle-

ation sites. Nucleation

sites can be suspended

submicron particulate

Putting Science to Work
At the Fractal Systems field office northeast of Provost: Ed Veith, Dave Lamontagne, Michel

Chornet and Joe Gasca. When heavy oil at the plant a few steps away is forced through a noz-

zle, minute mixing takes place . . . bubbles created in the product implode and release a chemi-

cal energy at a very high speed which re-arranges the molecules and creates a stable product

with a lower viscosity—which is the ultimate goal. Story in this paper. ©ProVoSt NEWS Photo.
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volumes.

Fractal’s technologies

can deliver reductions in

viscosity and density,

which can provide

greater capacity to many

of these “value chain”

systems.

There is currently a

large Canadian market

requiring heavy oil tech-

nologies. Despite the

current weak oil price

environment, the

Canadian Association of

Petroleum Producers

forecast oil sands pro-

duction to grow over the

next 15 years to over 3.6

million barrels per day.

Industry experts are fore-

casting that the bulk of

this production growth

will consist of higher

acid content crudes (e.g.

TAN>1.0 mg KOH/g).

E
d Veith of California (left) points to part of a heavy

oil processing demonstration facility northeast of

Provost. Dave Lamontagne of Calgary and  also of

Fractal Systems is at right. The facility is the only one of its

kind in the world using a specific patented technology to

thin the heavy oil from northern Alberta so that it can flow

through pipelines easier. One giant oil producer is a part-

ner on this project while other energy firms are taking

note. Story in this paper. ©PrOVOST NEwS PhOTO.

The

Science 

of

JetShear
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matter, colloidal

micelles, or pre-existing

microbubbles. The

forces that hold the liq-

uid together need to

adjust to these rapid

changes in pressure. The

resulting kinetic energy

from cavitation is liberat-

ed into sufficient chemi-

cal energy to modify the

microstructure and the

state of aggregation of

the initial heavy oil com-

ponents.

The processing of

heavy oil with JetShear

results in a de- structur-

ing of the asphaltene

microstructures, leading

to new and beneficial

properties (i.e. decrease

in viscosity and lower

bulk density) with essen-

tially no change in the

chemical composition

and negligible volumet-

ric yield loss.

* * *

Approximately 167

billion barrels or 40 per-

cent of the known, glob-

al extra-heavy oil and

bitumen that can be

recovered is located in

Canada. The oil sands

are world-renowned and

are predominantly in

Alberta. This resource,

discovered many years

ago, is responsible for

more than one-half of

Canada’s current oil pro-

duction (e.g. 2015 oil

sands production was

2.37 million barrels per

day). The Canadian Oil

Sands are comprised of

the three areas that con-

tain extra-heavy oil and

bitumen: Athabasca,

Peace River, and Cold

Lake.

There is an estab-

lished oil sands “value

chain” consisting of min-

ing and in-situ produc-

tion operations, gather-

ing system pipelines and

terminals, mid-stream

upgraders, transportation

pipelines, diluent infra-

structure and refineries.

Currently about two-

thirds of all Western

Canadian crude, includ-

ing conventional oil is

refined in the United

States. All industry

experts forecast a large

increase in Western

Canadian crude produc-

tion over the long term

as the oil sands are fur-

ther developed. Current

demand forecasts indi-

cate most of this

increase in production

will ultimately be trans-

ported to refineries in

the United States. This

will require major

expansions of the

pipeline and rail infra-

structure as the current

transportation infra-

structure is inadequate

to meet the growth in
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