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MARKET OVERVIEWMARKET OVERVIEW

e

It is a hard fact that the global supply of oil and natural gas from conventional 
sources relied upon historically is unlikely to meet projected 50%‐60% growth in 
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p y y p j g
demand over the next 25 years.

Light oil is already in decline, forcing consumer nations to utilise unconventional 
resources such as heavy, sour (high sulphur content) crude’s and natural gas
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MARKET OVERVIEWMARKET OVERVIEW

e The burgeoning demand for oil and gas particularly from developing countries like
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re The burgeoning demand for oil and gas, particularly from developing countries like 

China and India, may out pace timely development of new supply sources, thereby 
pressuring prices.
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r t
h Increasing global oil demand growth 

is driving substantial investment in 
heavy sour reserves development 
and production volumes:
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Large scale heavy sour oil reserves in 
Middle East, Russia, Latin America

Less significant reserves in China and
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Less significant reserves in China and 
Asia
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MARKET OVERVIEWMARKET OVERVIEW

e

Refinery system worldwide built around light, sweet oil.Refinery system worldwide built around light, sweet oil.
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MARKET OVERVIEWMARKET OVERVIEW

e Companies surveyed forecasted a required global output of 105 million barrels per 

he
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tu
re day in 2030 against IEA’s 115 million barrels per day and the US EIA’s 119 million 

barrels per day, but no matter which case you believe, it’s far above the 80 million 
barrels per day as seen by peak oil theorists.
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WHY GENOIL DEVELOPED THE WHY GENOIL DEVELOPED THE GHU® PROCESSGHU® PROCESS

e

Genoil’s patented hydrogenation upgrading process converts sour, heavy, acidic crude or 
residue fractions into sweet, lighter fractions, resulting in a 15‐20% greater output of light 
oil products from refineries and significantly increases margins while helping refiners

he
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re oil products from refineries and significantly increases margins, while helping refiners 

meet worldwide mandates for low sulphur and ultra‐low sulphur fuels.  

With global refineries running at a reduced capacity, having to process higher API, heavy 
high sulphur crude’s, together with finite world oil supplies, the GHU® technology will 

t l i d t i t l li ht hi h l d t t d t it l
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fo

r t
h convert low margin products into larger lighter high value products at moderate capital 

and operating costs, thereby providing dramatically increased operability and profitability. 
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THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS

e

Two most popular technologies for converting heavy crude into light oilTwo most popular technologies for converting heavy crude into light oil
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re Coking – removing carbon molecules from heavy oil

Lower conversion rate of heavy oil products
20% of product is converted to low‐value products such as coke

gy
fo

r t
h Requires high temperature to convert the oil

Low desulphurization and removal of nitrogen and metals

Hydrotreating / Hydroconversion / Hydrocracking – adding hydrogen molecules 
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to heavy oil

Higher conversion rate of residual oil and heavy sour crude  
Requires relatively medium temperatures and pressures
Hi h d l h i ti d l f it d t l
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te High desulphurization and removal of nitrogen and metals

Greater product stability with wider range of refined products

en
gi

ne



THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS
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The Challenges Genoil faced:The Challenges Genoil faced:
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re Process FundamentalsProcess Fundamentals

Hydrocracking processes break large hydrocarbon molecules strings into smaller lighter 
strings of various sizes 
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h Mild cracking conditions create high yields of middle distillates

Full Hydrocracking requires longer residence time, higher pressure and temperature
Hydrotreating is not severe enough to upgrade sour heavy oils or residue
To minimize gas make and coking at higher pressures than Hydrotreating
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g Factors Affecting ReactionsFactors Affecting Reactions

Mass transfer characteristics (diffusion barriers Genoil’s focus)
Catalyst, type, shape, etc. 
Fl id d i f t t f ti l t i t l
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te Fluid dynamics factors geometry of reaction vessel, reactor internals

Temperature and pressure
Hydrogen / Oil ratio
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THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS
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MILD HYDROTREATING         
PROCESSES

SEVERE HYDROCRACKING
PROCESSES
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ne GHU®GHU® HydroconversionHydroconversion Operating RangeOperating Range



THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS

e

GHU® GHU® upgrading facility is a total process solution that:upgrading facility is a total process solution that:
Targets conversion of high sulphur heavy crude feed stock or upgrading residue oil to lighter
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re Targets conversion of high sulphur heavy crude feed stock or upgrading residue oil to lighter 

products

Combination of guard bed reactor and fixed bed reactor designs maximizes

desulphurization (>90%)
d i i ( 0%)

gy
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r t
h denitrogenation (>50%)

demetalization (>70%)

while increasing API and reducing viscosity during the conversion process
GHU® upgrading facility is based on a proprietary catalytic hydrogenation and conversion
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GHU®  is a GHU®  is a patented (patented (US patent Feb 21, 2006 No. 7,001,502 B1, Canadian US patent Feb 21, 2006 No. 7,001,502 B1, Canadian 
patent Sept 25, 2007 No. 2,306,069 and World Wide PCT coverage) patent Sept 25, 2007 No. 2,306,069 and World Wide PCT coverage) process process 
design that:design that:
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te Produces high mass and heat transfer between hydrogen, the feed stock and the catalyst 

Achieves conversion at moderate severity, operating pressures and temperatures 

Utilizes proprietary process design, hydrogen mixing and distribution devices
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THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS
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GHU®

(Hydrogen Addition)

Delayed Coking

(Carbon Rejection)
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re Residue Conversion Up to 95%, Once Through 70‐85%

Temperatures Low/Medium High

Volume Output 100‐104% 75‐80%
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Coke production 0% 20‐25%

Desulphurization (1) >90% 37%

Hydrotreating Includes Hydrotreating Requires further Hydrotreating
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Capital Cost $ 7,000 – 12,000 per barrel $ 8,000 – 14,000 per barrel

Equipment Fewer Units in Facility More Units in Facility

Water usage 15‐20% less than Coking or Air Requires large volumes of
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Water usage 15 20% less than Coking or Air 
Cooled

Requires large volumes of 
water for cooling and coker

Natural gas usage Optional or None  Yes

IRR (2) 28% 18%
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ne (1) Source: The American Oil & Gas Reporter, January 2006 / Genoil test results
(2) Source: The American Oil & Gas Reporter, January 2006 



THE GENOIL TECHNOLOGY FOCUSTHE GENOIL TECHNOLOGY FOCUS

e Genoil has continued to improve the Genoil has continued to improve the GHU® GHU® technology while looking at the larger picturetechnology while looking at the larger picture
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re What is required for a stand alone facility to process in field prior to pipeline transport

Better utilization of resources to lower operation cost, produce hydrogen, power and steam in 
a cost effective manor  

gy
fo

r t
h Working with clients to meet their needs we have combined our technology with others to 

offer a complete process solution and a bottomless barrel of upgraded crude or residual oil

Genoil has a complete Genoil has a complete GHU® stand alone GHU® stand alone processing schemeprocessing scheme

The heavy residue fraction that is not upgraded in the GHU® facility is used for production of
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g The heavy residue fraction that is not upgraded in the GHU® facility is used for production of 

hydrogen – heavier fraction is gasified so there is virtually no fraction left for coke production

Syntheses gas production integrated into process scheme: no natural gas required for 
hydrogen production
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te Electricity and steam can be generated in cogeneration facility fired with excess syntheses  
gas and gases produced in the upgrading process

Lower operating costs than using natural gas and SMR to generate hydrogen
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THE GENOIL GHUTHE GENOIL GHU® ® PILOT PLANTPILOT PLANT

e

GHUGHU® ® DEMONSTRATIONDEMONSTRATIONFACILITY IN TWO HILLS, ALBERTAFACILITY IN TWO HILLS, ALBERTA
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re Genoil owns and operates a 10 bpd hydrotreating upgrader complete with an 

independent water electrolysis unit for high purity hydrogen supply, hydrogen 
compressor, electrical substation, fired heater, low‐pressure separator for vapour‐
liquid separation, and a PLC for automated operational control.
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r t
h liquid separation, and a PLC for automated operational control.

The GHU® is equipped with online gas chromatograph, hydrogen analyzer, and mass 
flow/density meters.  PLC and process data are monitored and recorded in real time.
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THE GENOIL GHUTHE GENOIL GHU® ® PILOT PLANTPILOT PLANT
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THE GENOIL UPGRADING COMPLEX THE GENOIL UPGRADING COMPLEX 
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THE GENOIL UPGRADING COMPLEX BFDTHE GENOIL UPGRADING COMPLEX BFD
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THE COKER UPGRADING TECHNOLOGY THE COKER UPGRADING TECHNOLOGY 
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THE GHUTHE GHU® ®  UPSTREAM APPLICATIONSUPSTREAM APPLICATIONS
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re Application for Application for GHU® GHU® Upgrading TechnologyUpgrading Technology

Upstream:
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r t
h Upstream: 

GHU® upgrading facility located in oil producing field to convert high 
sulphur, heavy crude to sweet lighter fraction crude increasing the value and 
product slate of each barrel, and allow long distance pipeline transportation 
of upgraded crude without the need of high cost diluents or light oil to
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g of upgraded crude without the need of high cost diluents or light oil to 

decrease the crude viscosity for transport to the refinery 
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THE GHUTHE GHU® ®  UPSTREAM APPLICATIONSUPSTREAM APPLICATIONS

e

UPSTREAM UPGRADER MARKETUPSTREAM UPGRADER MARKET
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Genoil’s Hydroconversion upgrader can be utilized in heavy oil fields to:
Upgrade the oil to meet pipeline specifications: viscosity, sulphur and other contaminants or used 
to upgrade a portion of the heavy crude to be used as diluents or light oil for bending and pipeline 

gy
fo

r t
h transport of crude export

Desulphurize the oil to above 90% while increasing the API and reducing the viscosity
Decrease oil production and transportation costs: no need for expensive diluents often added to  
heavy oil in order to move them to the pipeline
Increase profitability by reducing the price difference between sour heavy and sweet light crude
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g Increase profitability by reducing the price difference between sour heavy and sweet light crude

Decrease oil production and transportation costs: no need for expensive diluents that are often    
added to heavy oils to move them to the pipeline

TheThe GHU®GHU® HydroconversionHydroconversion processing technology market for sour heavy crude will increaseprocessing technology market for sour heavy crude will increase
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The The GHU  GHU  HydroconversionHydroconversion processing technology market for sour heavy crude will increase processing technology market for sour heavy crude will increase 
as more of the oil discovered is sour, heavy and acidic.  Markets  include heavy oil  producers as more of the oil discovered is sour, heavy and acidic.  Markets  include heavy oil  producers 
such as Russia, Middle East, China, Venezuela, the Canadian  tar sands and other locations   such as Russia, Middle East, China, Venezuela, the Canadian  tar sands and other locations   
globally where deposit of sour heavy crude exist.globally where deposit of sour heavy crude exist.
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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GHU® pilot plant program processing a heavy crude feed of 12.5° API and 
3.26% sulphur, the GHU® upgraded the crude to:
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h

A 30.4°API gravity with:

92% desulphurisation
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60% denitrogenation

63% Conradson Carbon (CCR) conversion 
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS

e

Distillation Curves Distillation Curves 12.512.5°° API and 3.26% sulphur API and 3.26% sulphur 
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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GHU®pilot plant program processing a heavy crude/bitumen feed of 8.5°
API and 5 14% sulphur upgraded the crude to:
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re API and 5.14% sulphur, upgraded the crude to:
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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Distillation Curves 8Distillation Curves 8.5.5°° API and 5.14% sulphurAPI and 5.14% sulphur
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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In another extensive GHU® pilot plant program processing a heavy crude 
feed of 17.5° API and 1.2% sulphur was upgraded to meet customer 

gy
fo

r t
h product specifications:

A gravity of 32.0 °API 
0.6 wt% sulphur (50% desulphurisation)
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g 0.6 wt% sulphur (50% desulphurisation)

Maximum vacuum residue conversion
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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Genoil conducted a series of 12 pilot plant runs to confirm the required Genoil conducted a series of 12 pilot plant runs to confirm the required 
operating conditions and performance to meet the product objectives and operating conditions and performance to meet the product objectives and 
specification for export sales crude:specification for export sales crude:

gy
fo

r t
h specification for export sales crude:specification for export sales crude:

Upgrade crude gravity to minimum of 32.0O API and sulphur content below 0.6 wt%

Tests were conducted at pressures and temperatures between:Tests were conducted at pressures and temperatures between:
120 and 128 kg/cm2 (1 700 to 1 825 psig)
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g 120 and 128 kg/cm2  (1,700 to 1,825 psig) 

377O and 430O C  (711O to 806O F)
Using standard available catalyst 

Overall catalyst space velocity (LHSV) of:Overall catalyst space velocity (LHSV) of:
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te 0.40 to 1.0 
For a one to two year catalyst cycle
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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Summary results of testing under different operating conditions Summary results of testing under different operating conditions 
based on the previous temperatures and pressures:based on the previous temperatures and pressures:
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r t
h Desulphurization: 75 to 97%

Denitrogenation: 37 to 53%

Demetallization: 76 to 98%
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Conradson Carbon reduction: 47% to 87%

Pitch conversion: 37 to 88%
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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Design and operating conditions selected based on the pilot plant Design and operating conditions selected based on the pilot plant 
testing and product specifications:testing and product specifications:
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h

Desulphurization: 97%

Denitrogenation: 53%

Demetallization: 98%
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g Demetallization: 98%

Conradson Carbon reduction: 87%

Pitch conversion: 88%
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS
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Summary of results used a base of design conditions: Summary of results used a base of design conditions: 
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At the selected operating       
conditions

Heavy Crude

Feed

Produced

Crude Product

API Gravity 17 5 32 0
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r t
h API Gravity 17.5 32.0

Specific Gravity 0.9497 0.8498

Sulphur, wt% 1.22 0.038

ch
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g

Metals, wppm 77 <1.5

Conradson Carbon, wt% 7.4 <1

Nitrogen, wt% 0.286 0.135
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g 
te Aromatics, % 42.4

369+C, wt% (vol%) 75.75 (77.9)

509+C wt% (vol%) 50 92 (51 8)
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509+C, wt% (vol%) 50.92 (51.8)

535+C, wt% (vol%) 41.74 (42.1) 5.04 (4.23)



UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS

e Summary of product TBP for upgraded export crude based on design conditions Summary of product TBP for upgraded export crude based on design conditions 

he
 fu

tu
re

y f p f pg p gy f p f pg p g

Upgraded Crude  Full            Kerosene Heavy     Vacuum   Vacuum  

gy
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r t
h pg

Product Yields Range      
Naphtha

y

Diesel Gas Oil Residue

TBP, C IBP to 200 200 to 300 300 to 350 350 to 535 535+

ch
no
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g

TBP, F IBP to 392 392 to 572 572 to 662 662 to 995 995+

Weight, % 20.18 30.89 16.45 27.44 5.04

Volume,% 22.77 31.32 16.01 25.67 4.23
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UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS

e

Sales crude to meet Export Crude specifications is a Mixed Blend of Condensate Sales crude to meet Export Crude specifications is a Mixed Blend of Condensate 
and Heavy Crude at 100 000 BPD Capacityand Heavy Crude at 100 000 BPD Capacity

he
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tu
re and Heavy Crude at 100,000 BPD Capacityand Heavy Crude at 100,000 BPD Capacity

Per Day Net Sales

gy
fo

r t
h 50% Condensate (Distillate) 

50% 12 API Heavy Crude

ch
no

lo
g 50% 12 API Heavy Crude

Mixed for Export or used in ORC Refinery
Value of Blended Sales Crude  100,000 BPD X $ 54.00

Base is sales price of each component if sold separately as export product only

$   5,400,000

er
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g 
te Base is sales price of each component if sold separately as export product only

50,000 BPD Condensate     $ 57.00   =  $   2,850,000
50,000 BPD Heavy Crude $ 35.00   =  $   1,750,000
Blended Total Value $   4,600,000

en
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ne Value of Blended Crude sales 100,000 BPD   $ 54.00 = $  5,400,000
Net Gain in Sales Value Blending $     800,000



UPSTREAM PILOT PLANT TESTING RESULTSUPSTREAM PILOT PLANT TESTING RESULTS

e

Sales Crude Upgraded in GHU® Facility of 100,000 BPD Capacity without blending Sales Crude Upgraded in GHU® Facility of 100,000 BPD Capacity without blending 
Condensate while meeting specifications for Export Sales CrudeCondensate while meeting specifications for Export Sales Crude

he
 fu

tu
re

50,000 BPD Condensate
$   2,850,000

50,000 x $ 57.00 per barrel
b d h l d k d f d

Condensate while meeting specifications for Export Sales CrudeCondensate while meeting specifications for Export Sales Crude
Per Day Net Sales

gy
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r t
h Can be used a Chemical Feed Stock vs. used for Mixed 

Export Blend

100,000 BPD Heavy Crude 100,000 BPD Upgraded Crude
100 000 x $ 52 00 per barrel

ch
no

lo
g

Genoil GHU®
Upgrading
Facility

100,000 x $ 52.00 per barrel

$   5,200,000
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te

Total Net Sales  $   8,050,000
Less Operating  $      850,000
Sales Less Expenses $   7,200,000

Operating Expenses

Less Operating Cost 4.00 per barrel $  400,000

en
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ne Total Net Gain Per Day    $   1,800,000
Difference between Mixed Crude Sales and Upgraded 
Crude sales based on 100,000 BPD

Less Cost of Capital 2.50 per barrel $  250,000
Less Hydrogen Cost 2.00 per barrel $  200,000
Total daily cost per barrel $  850,000
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THE GHUTHE GHU® ®  DOWNSTREAM APPLICATIONSDOWNSTREAM APPLICATIONS
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Application for Application for GHU® GHU® Upgrading TechnologyUpgrading Technology

Downstream:

gy
fo

r t
h Downstream: 

GHU® in refineries can be used for the conversion of atmospheric and 
vacuum tower bottoms, refining residue oils into lighter fractions for 
reintroduction into refining process, or with the addition of new 
t h i d t di till d i t d t i i th l t

ch
no
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g atmospheric and vacuum tower, distilled into product increasing the slate 

volumes of distillates per barrel or unload an existing coker to increase 
capacity and refinery output of higher value transportation fuels
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THE GHUTHE GHU® ®  DOWNSTREAM APPLICATIONSDOWNSTREAM APPLICATIONS

e

DOWNSTREAM REFINERY MARKETDOWNSTREAM REFINERY MARKET
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GHU® Hydroconversion upgrader can be utilized in refineries to:
Increase light oil production by 15‐20 % (volume output) 
Desulphurize the oil over 90% to help refiners to comply with environmental regulations
Meet growing demand for low sulphur light fuels

gy
fo

r t
h Meet growing demand for low sulphur, light fuels

Increase the value of the residual oil from processing heavy oil in existing refineries
Increase refining profit margins by allowing increased production of high value lighter products
Increase buying power and profitability by allowing refineries to buy a cheaper, heavy crude oil, 
while maintaining a light product slate
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Better Bottom of the Barrel Management Better Bottom of the Barrel Management is increasingly important with the need to is increasingly important with the need to 
process an ever grown volume of sour heavier crude, to maintain the refiners crude supply process an ever grown volume of sour heavier crude, to maintain the refiners crude supply 
options, and options, and enhancing feedstock for greater yields of high value products. enhancing feedstock for greater yields of high value products. 
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For Genoil this was one of the drivers behind our development of the For Genoil this was one of the drivers behind our development of the GHUGHU® ®  upgraderupgrader and and 
Genoil’sGenoil’s commitment to commitment to continue making improvements to the continue making improvements to the GHUGHU® ® ttechnologyechnology
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THE GHUTHE GHU® ®  DOWNSTREAM APPLICATIONSDOWNSTREAM APPLICATIONS
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Testing has been completed for the first commercial
fi t fit f th GHU® t h l i fi
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r t
h refinery retrofit of the GHU® technology in a refinery

The Genoil Hydroprocessing Upgrader will process distillation 
residues from the refinery (bottoms of the barrel)
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GHU® test and preliminary design were for a 1,250 bpd of 
proposed facility processing atmospheric residues & HVGO blend
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DOWNSTREAM PILOT PLANT TESTING RESULTSDOWNSTREAM PILOT PLANT TESTING RESULTS

e

RESIDUE & HVGO UPGRADING IN A REFINERY WITH RESIDUE & HVGO UPGRADING IN A REFINERY WITH GHUGHU®®

Waxy Heavy Vacuum Gas Oil & ATB Feed Properties

he
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re Density, kg.m3 913

API Gravity 23.4

Sulphur, wt% 1.99

gy
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r t
h

Total Nitrogen, wppm 1,000

Wax, wt% 22.5

Pour Point, oF 102
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Carbon Residue, wt% 0.21

Distillation Fractions

er
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te IBP to 200 oF 0.0

200 to 360 oF 0.0

360 to 530 oF 0.0

en
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ne 530 to 750 oF 23.68

750 oF + 76.32



DOWNSTREAM PILOT PLANT TESTING RESULTSDOWNSTREAM PILOT PLANT TESTING RESULTS

e

Feed, Syncrude: Fractions and Properties at Different Conditions

he
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re Temp 

Range Feed
Case

1
Case

2
Case

3
Case

4
Case

5
Case

6
oF Vol.% Vol.% Vol.% Vol.% Vol.% Vol.% Vol.%

L Naphtha IBP to 200 0 TBD TBD TBD TBD TBD TBD

gy
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r t
h H Naphtha 200 to 360 0 16.5 12.2 10.7 4.8 5.7 6.0

Kerosene 360 to 530 0 22.2 21.7 19.8 16.1 12.4 11.6

Diesel 530 to 750 23.68 46.4 57.5 60 58.9 71.5 69.4

Residue 750 + 76.32 14.9 8.6 9.5 20 10.4 13.0

ch
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g Residue 750 76.32 14.9 8.6 9.5 20 10.4 13.0

Total 100 100 100 100 99.8 100 100

Gravity, API 23.4 42.2 40.7 40.0 37.0 36.3 35.6

Pressure, psig - <1500 <1500 <1500 <1500 <1500 <1500

er
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g 
te Temperature, oF - 682 682 725 696 695 695

H2/Oil, Scf/b - 5000 4000 4000 4000 4000 4000

Sulphur, wt% 1.69 0.0162 0.0303 0.0229 0.039 0.0304 0.0412

HDS % - 99.0 98.2 98.6 97.7 98.2 97.6

en
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ne 750+F Conversion, % - 80.5 88.7 87.6 73.8 86.4 83.0

* C5 ‐ in Off‐Gas is not included
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e Feed and Syncrude: TBP Comparison at Different Operating Conditions
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Feed and Syncrude: TBP Comparison at Different Operating Conditions
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DOWNSTREAM PILOT PLANT TESTING RESULTSDOWNSTREAM PILOT PLANT TESTING RESULTS

e

RESIDUE & HVGO UPGRADING IN A REFINERY WITH RESIDUE & HVGO UPGRADING IN A REFINERY WITH GHUGHU®®
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In a recent client assessment, waxy 
vacuum and atmospheric tower 
residues of 22.3° API with 1.63 wt% 

HydroconversionHydroconversion of Waxy Residuesof Waxy Residues

Feed % Product %

gy
fo

r t
h sulphur were upgraded using the 

GHU® to a 38°API gravity product 
with just 91ppm sulphur. 

Feed % Product %

Heavy Naphtha 0.0 9

Kerosene 1 22

Diesel 21 47
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Over 73% of the HVGO was 
converted into higher value 
products at moderate operating 

Diesel 21 47

HVGO 78 21

Total 100% 100%

er
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te conditions

The sulphur component in the diesel cut was 
reduced to 50 ppm. This approaches the new 
ultra‐low sulphur regulations.
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e

RESIDUE & HVGO UPGRADING IN A REFINERY WITH RESIDUE & HVGO UPGRADING IN A REFINERY WITH GHUGHU®®
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Overall refinery yield changes 
using the GHU® for ATB, VTB and 
HVGO hydroprocessing;

gy
fo

r t
h HVGO hydroprocessing;

Differential price between feed & 
product:  $ 30 to $ 85 per barrel 
b d dditi l d t
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g

B d hi d i i l l i h IRR f i i

based on additional products 
refined from upgrade heavy 
bottoms
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te Based on third party engineering calculations, the IRR of incorporating a 

GHU® installation into this 11,000 bpd refinery are better that 45%.
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HVGO / Residue refinery output 1,250 BPD 
at $ 30.00 = $ 37,500 income sold as cat 
f d t i hb i fi i
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g feed to neighboring refining
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DOWNSTREAM PILOT PLANT TESTING RESULTSDOWNSTREAM PILOT PLANT TESTING RESULTS

e

Refinery income after upgrade and recycle of HVGO / Residue by $150,969 per day vs. $37,500 
$

he
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tu
re per barrel sold as FCC Feed or an increase of $113,469 per day in income

9% Naphtha
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Genoil
GHU®

22% Kerosene

48% Diesel
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21% VGO

er
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g 
te 1,250 BPD Residue Feed Upgraded and increased to 1,443 BPD Product Refined:

327.0 BPD Naphtha  $ 157.00   = $   59,339
264.0 BPD Kerosene $ 105.00   = $   27,720

en
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ne 618.0 BPD Diesel $ 105.00   = $   64,890 
234.0 BPD VGO +  $   30.00   = $     7,020
Recoverable Product Dollars                              = $ 150,696
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DOWNSTREAM PROJECT: HEBEI ZHONGJIE PROJECTDOWNSTREAM PROJECT: HEBEI ZHONGJIE PROJECT
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re Hebei Zhongjie Petrochemical Group Company Ltd., China, signed LOI on 

September 2006  to proceed with Genoil GHU® upgrader installation.  Testing of 
the Hebei Zhongjie crude blend was completed at our Pilot Plant in Two Hills, 
Alberta, in early October 2007. 
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First major commercial 20,000 bbl/d hydroconversion upgrader to increase 
quality and quantity of crude entering the refinery planned to be constructed on 
the refinery property.
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Genoil completed the front end engineering and design package, and final costs 
with contractor and is working on project financing
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te Demand for light oil in China increasing on yearly basis, while most of the 

production is heavy sour oil that can not be processed by their refineries
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e

GHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEXGHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEX
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ne New GHU® Upgrading Section
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GHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEXGHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEX
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GHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEXGHU® FACILITY INTEGRATED WITH PETROCHEMICAL COMPLEX

he
 fu

tu
re

gy
fo

r t
h

ch
no

lo
g

er
in

g 
te

en
gi

ne



DOWNSTREAM PILOT PLANT TESTING RESULTSDOWNSTREAM PILOT PLANT TESTING RESULTS

e

REFINERY RETROFITS INCORPORATING A REFINERY RETROFITS INCORPORATING A GHUGHU®®
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tu
re A residual upgrading strategy incorporating a GHU® offers refiners 

greater opportunities to:
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r t
h • Purchase heavier feed stocks and still maintain a light product slate, while 

recovering valuable fuel stocks allowing for better bottom of the barrel 
management

d d f l l h l h f l b
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g • Meet growing demands for low sulphur, light fuels by removing over 90% 

of the sulphur and converting the heavy fraction of a barrel into lighter 
fuel product feed stock  

fi i fi i
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te • Increase profit margins on refining process

• Help comply with worldwide government mandates for low sulphur 
products
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Section FSection F
Client Testing & Risk Assessment
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CLIENT TESTINGCLIENT TESTING
e

The Genoil pilot plant upgrader is ideal for demonstrating the benefits of    
i i GHU® i h i i i fi f fi ld di

he
 fu

tu
re incorporating a GHU® either into an existing refinery, or for field upgrading

The feedstocks are shipped from the client operations to the Genoil           
upgrader site in Two Hills, Alberta

gy
fo

r t
h upgrader site in Two Hills, Alberta

Genoil engineers complete the pilot plant tests, and establish the mass      
and heat balances for a GHU® installation and supply customers with          

l l i f d d d d di ill i f h
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g complete analysis of upgraded product and distillation curves for the         

product.

Feed and product analyses are done by accredited third party laboratories
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Feed and product analyses are done by accredited third party laboratories 
(Maxxam, NCUT or Core Lab)
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RISK ASSESMENTRISK ASSESMENT

e

Technology Risk: Minor
• Performance guarantee by Genoil, by and on the expense of Genoil.
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g y , y p
• Proven technology with a functioning and scalable Pilot Plant and negotiations on the way for 

several full scale projects world wide.
• Favorable tests and studies by independent 3rd Parties, Potential Investors, and Potential Clients. 

Commodity Risk: Minor / None

gy
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r t
h Commodity Risk: Minor / None

• Collapse of crude oil & energy prices is unlikely and may be hedged.
• Spread between heavy sour crude and light sweet crude is narrowing slower when crude oil 

prices fall, and widening faster when crude oil prices rise.
• When crude oil prices fall, the spread actually rises between heavy sour crude and distillates 

(diesel jet fuel etc ) – as the spread between distillates and light sweet crude widens more

ch
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lo
g (diesel, jet fuel, etc.) – as the spread between distillates and light sweet crude widens more, 

where the spread between light sweet crude and heavy sour crude narrows less.   
• Regulation and emission rules around the world getting very restrictive, which will lead towards 

extinction of the market for residual fuels and collapse the price and spread between residual 
fuels and light sweet crude oil.
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te Country Risk: Minor (Emerging Markets) / None (developed Countries)

• Stability and lower risk in emerging countries than ever historically.
• Risk further mitigated by the stable energy sector and high demand for the energy and oil 

markets.
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Peter Chung
VP Engineering

Genoil Inc.

Tom Bugg
President
Genoil Inc.
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2833 Broadmoor Blvd., Suite 120
Sherwood Park, Alberta, T8H 2H3, Canada

Tel: (780) 416-5590
Fax: (780) 416-1008
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Genoil Inc. 
Suite 2020, 633 6th Avenue SW

Calgary, Alberta, T2P 2Y5, Canada
Tel: (403) 750-3450
Fax: (403) 290-0592
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