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• Replace the existing visbreaker at the Irving Oil Refinery in Saint John with a design that will produce 
more asphalt for the company, rather than high sulphur heavy fuel oil. 

• The International Maritime Organization (IMO) is imposing new global regulations reducing 
the sulphur content of heavy fuel oil used by ships from 3.5 wt% sulphur to 0.5 wt% sulfur.

• Expected decrease in heavy fuel oil demand, directly affecting oil refiners.
• The Irving Oil Refinery would like to explore the option of shifting the processing of their 

heavy petroleum counterparts towards asphalt.
• Will allow the Irving Oil Refinery to meet upcoming regulations while also 

maintaining maximum economic efficiency.

Feed 

Pretreatment

Asphaltene 

Extraction

DAO 

Supercritical 

Separation

Asphaltene 

Supercritical 

Separation

0
1
2
3
4
5
6
7
8

M
ill

io
n

 B
P

D

Year

Global Bunker Fuel Demand

LNG

Distillates Used
Directly

Dist in 0.5% Blend

LSFO in 0.5% Blend

LSFO

Data supplied by S&P Global Platts 2019, Made by Josh Mosher

$26,500,000 , 55%

$18,300,000 , 38%

$3,500,000 , 7%

Capital Cost Distribution (CAD)

Towers And Vessels

Heat Exchangers

Pumps

15%

50%

1 Year

15%

12.5%

-15%

-20%

-1 Year

-5%

-12.5%

-30% -15% 0% 15% 30% 45% 60% 75% 90% 105%

Operation Time

Capital Cost

Construction Time

Production Price

Raw Materials Cost

Variance in ROI (% ROI)

K
ey

 I
n

p
u

t

Sensitivity Analysis for Variance in ROI

 - Deviation

 Base ROI =
21%

 + Deviation

-$100

-$50

$0

$50

$100

$150

$200

$250

$300

$350

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N
o

n
-D

is
co

u
n

te
d

 C
u

m
u

la
ti

ve
 C

as
h

fl
o

w
 

[M
ill

io
n

 C
A

D
 2

0
1

9
/y

e
ar

]

Time (Years)

Non-Discounted Cumulative Cashflow Diagram for First 15 Years of 
Operation

• 18,400 BPD of the 25,000 BPD of residual feedstocks were 
successfully converted into asphalt.

• Proposed design is deemed to be economically viable.

• Conduct a detailed market analysis.
• Evaluate a potential production shift for 2024-beyond.
• Integrate proposed design with current FCC unit.

Propane Solvent
> 99% Solvent recovery through supercritical solvent recovery.

Capacity

9.2 MM barrels/year of vacuum residue and fluid catalytic cracking slurry oil.

Production Rate
2.41 MM barrels/year of DAO & 6.73 MM barrels/year of DOA/asphalt binder.

Rotating Disc Contactor

Uses a rotating disc contactor for liquid-liquid extraction.

Aspen HYSYS Simulation

Simulated in Aspen HYSYS.

$362,000,000, 93%

$10,400,000, 3%

$1,130,000, 0%

$17,600,000, 4%

Direct Annual Operating Cost Distribution 
(CAD)

Raw Materials

Utilities

Operating Labour

Other Costs

20,000 BPD 
Vacuum Residue

5,000 BPD FCCU 
Slurry Oil

50,000 BPD 
Propane Solvent

18,400 BPD 
Deoiled
Asphalt 
(DOA)

6,600 BPD 
Deasphalted

Oil (DAO)

$72 
MM

$379 
MM

220 
Days 

21%

90%


