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Alberta Crude Oil Production sharein Canada, 2016
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Alberta Crude Oil Production 2016
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Alberta Crude Oil Production 2016

Bl Conventional
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2- Bitumen

3- Insitu

4- Overburden
5- Strip ratio
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6- Steam-Assisted Gravity Drainage
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Property Pipeline Spec
Density (API) >19
Viscosity (@15.6 C, <350
CSt)
Ethylen (wt %) 1
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7- Dilbit
8- Partial Upgrading
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Property Athabasca Co_Id Lake West Te>_<as Brent
Bitumen Bitumen Intermediate Blend
Density expressed as API 6-10 10-12 40.8 38.3
Density/kg.m? 1000-1029 990-1000 821 833
Viscosity at 20 °C/Pa.s 80-12000 ~100 0.006 0.007
CCR (wt %) 13.5-16 12.6 - 2.1
TAN (mg (KOH).g?) 1.6-32 0.5-1.0 0.1 0.1
Elemental composition (wt %)
Caron 83.1-83.4 83.7 - -
Hydrogen 10.1-10.6 10.5 - -
Sulphur 4.8-5.1 4.7 0.34 0.40
Nitrogen 0.4-0.5 0.2 0.08 -
Oxygen (by difference) 0.9-1.1 0.9 - -
Organometallic content (ppm
wt)
Vanadium 210-290 240 2 6
Nickel 80-100 70 2 1

9- Synthetic Crude Qil (SCO)

10- Saturate, Aromatic, Resin, Ashphaltene
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Distillation profile (vol %)

<175°C (naphtha) 0 0 36.7 34.9
(175-343) °C (distillate) 8.6-14.4 18.2 31.6 35.0
(343-550)C (atmospheric 35.1-39.4 31.1 24.3 25.6
residue)

550°C (vacuum residue) 46.2-56.4 50.7 7.4 45

- Not reported
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Feed Vaccum
Residue | Vaccum Residue | Vaccum Residue | Cold Lake | Athabasca
Property (R:{T)ery (Refinery # 2) (Refinery # 3) Bitumen Bitumen
(wt %)
Saturates 22 30 24 33 22
Aromatics 42 48 47 29 21
Resins 22 16 24 23 39
Ashphaltenes 14 6 5 15 18
CCR 22.2 17.1 15.9 12.6 13.5-16.5
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11- Heavy Improved Quality
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12- De Asphalted Oil (DAO)
13- Nelson Complexity Index
14- Product volume yield

15- Viscositor HTL
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Property Bitumen HI-Q®
Density (API) 8.0 20.1
Viscosity (cSt) 166,000,000 58.5
MCR (wt%) 155 2.7
TAN (mg (KOH).g™") 2.5 0.29
Nickel (ppm wt) 104.0 54
Vanadium (ppm wt) 279.4 10.1
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16- DeSulfurization Unit
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Extra Heavay oil SCO
API 7.2 15.5
Viscosity @20°C.cSt solid 215 cSt
Sulfur, wt% 3.3 2.8
Vacuum residue, vol% 55 16
Ni +V, ppm wt 540 130
Product yield, vol% -- 89
Crude Value, U.S.$/bbl $52 $90
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17- Emission Control Area
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DSU Process Overview

H, (Possibly CH,) Oil
Product

Reactor Oil-Solids

Bitumen Separator
Heavy Oil

Vacuum Resid
Refinery Intermediates

Electrolytflc @ Power
Regeneration

,:]'
“+7" Sulphur

DSU MT)S Slaas Jloges 11 Sl

iz STy95 duw 535 32 DSU (5)3Ld slasinlejl gl 6 Jour

V
ACIM 1 5SU™ | Heavy Bottoms | DSU™ Rae | DSU™
Property Residue .

Blend Product Blend Product Bitume Product
Product Yield (vol %) 97 97 98+
API Gravity 12.4 19.0 6.9 14.3 8.3 17.8
Sulphur (wt %) 2.1 0.06 2.5 0.08 4.5 0.05
Ashphaltenes C7 (wt %) 8.4 1.7 7.7 3.9 10.7 <1
Heavy Metals (wppm) 122 1 113 <1 289 5
Resid Cut 542" C (wt %) 61.8% 43.8% 48.3% 36.3% 49.8% 35.0%
Viscosity @ 50°C (cSt) 807 235 9988 472 2,871,000 568
Na Residual (ppm) 55 45 18 20 18 11
Stability 3 5 <1 5 - 5
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19- West Texas Intermediate
20- Internal Rate of Return
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[25] bMs! cilize edl> 30 FT CRUDE wis 1,8 Jguamo Slaskine .7 Jgo

- L Rail/
D|Ib|_t as Plp_ell_ne PUB 1 PUB 2 Marine | Deashohalted
Received Dilbit Blend Blend Blend Di?bit

Components (wt %)
Deashphalted Qil 46.9 43.9 26.9 48.2
Straight run Distillate 21.6 21.4 125 22.2
FT Sample 315 34.6 18.1
Diluent (additional) 17.5 18 29.7
Raw Bitumen 82.5 42.6
Dilbit 82
Total 100 100 100 100 100 100
Properties
Viscosity cP at 10°C 11600 338 383 225 16176 909
Viscosity cP at 30°C 1740 102 122 68 2475 237
Density kg/m3 at 10°C 967.9 928 921.8 910 970.6 949.1
API Gravity 14.7 20.9 22 24 14.3 18
Sulfur (wt %) 4.70 3.87 3.19 2.92 4.34 3.44
Asphaltenes (Cs 18.30 16.60 5.66 4.74 9.82 2.94
Solvent, wt %)
MCR (wt %) 12.90 11.42 6.01 6.23 7.02 5.57
Nickle (mg/kg) 73 63 30 28 47 14
Vanadium (mg/kg) 190 170 78 75 126 35
Distillation (°F)
IBP 36 1 28 0 60 17
50% 557 443 420 398 484 439
80% n/a 608 588 577 616 595
FBP n/a 741 738 738 741 739
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21- Super Critical Water Cracking
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Light Products (75.7 vol%)

API = 229
Viscosity@10°C | cSt 26.0
_ Distillation Characteristics
100 vol% ~360°C wit% 57
— 360-540°C wt% 39
540°C+ wt% -
Heavy Residual Products (25.2 \m
SCW! | L API . 65
Heavy Residual Viscosity@310°C | cSt 175
Distillation Characteristics
~360°C wt% 5
360-540°C wt% 27
540°C+ wt% 68 /
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125
£ — | | = caPEx |
5 © [ Net Margin
52 75 15
22 <
oo 50 10 =
28
Sx 25 5 &
o
< 0 ‘ 0
o SCW Coker Coker | \ap oo
Cracking | (30KBD) | (60KBD)
A  IRR[%] 10.0 55 8.5 8.3

Capacity : 30,000BPD of Bitumen (8°API)
CAPEX includes on-site facilities, utility facilities, power plant,
off-site facilities and owner cost.
In the case of Coker (60KBD) above, its CAPEX is estimated at half of that of whole plant.
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[34] JetShear ;5L i loi uxly yo Jgamo 5 Slasicn .8 Jgu

Category Measure Target Actual
HSE Lost time injuries 0 0
Performance Yield > 98 (wt %) > 98 (wt %)
Material balance closure -1% -1%
Product quality Diluents displacement > 40% ~42%
TAN reduction > 15% >15%
Stability (P-Value) >1.5 >1.5
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