
COSIA SAGD TEMPLATE
Base Case
Mechanical Lift - 2200 kPa Diluent

Warm Lime Softening - OTSG 27,765 BPSD
BPSD 3,018 m3/d

API

Oil Treating
Diluent lost to Fuel

42 BPSD BPSD
7 m3/d

Well Pad Facilities Water lost to Dilbit

13 BPSD
Air Cooler Vapour Recovery 2 m3/d Dilbit

51,941 BPSD
Fluid Water Knock-Out Treaters CPF Dilbit 8,258 m3/d

PADS Emulsion 1 Vessel 2 x Mechanical 16.1 API API
122,948 BPSD
19,547 m3/d Recycled Recovered Diluent Sour CPF Produced Gas

Chemicals Chemicals 0 BPSD 1.85 MMSCFD
0 m3/d 52,283 Sm3/d

Produced Gas 0.21 Sulfur (metric t/d)
Composition

Reservoir H2 0.3 Mol% Composition (Dry Basis)
CO2 30.0 Mol% H2 Mol%

SOR: 3.00 (wet) N2 1.3 Mol% CO2 Mol%
GOR: 5.00 H2S 0.13 Mol% N2 Mol%

C1 63.6 Mol% H2S Mol%
Bitumen C2 1.63 Mol% De-Oiling C1 Mol%

33,000 BPSD C3 1.98 Mol% C2 Mol%
5,247 m3/d C4 0.3 Mol% C3 Mol%
7.08 API C5+ 0.88 Mol% IGF/ISF/ORF Units Skim Tank C4 Mol%
5.05 % Sulfur (comp at test separator) De-oiled Water 1 Train Produced Water C5+ Mol%

589,560 kg/h 591,682 kg/h
Produced Water 14,175 m3/d 14,234 m3/d

589,710 kg/h 1,492 mg/L TDS 1,492 mg/L TDS
14,182 m3/d 188 mg/L Silica 188 mg/L Silica
1,492 mg/L TDS 14 mg/L Hardness 14 mg/L Hardness
188 mg/L Silica mg/L TOC mg/L TOC
14 mg/L Hardness

mg/L TOC
Produced Gas Water Treatment

0.93 MMSCFD Chemicals Blowdown to WLS Summary Table

26,233 Sm3/d Lime 363 kg/h 117,811 kg/h MU TDS (ppm) 7,172
MagOx 96 kg/h 2,829 m3/d PW TDS (ppm) 1,492

Electricity (ESP) Soda ash 37 kg/h 28,493 mg/L TDS PW TOC (ppm) 300
2.6 MW PW WLS Afterfilters 158 mg/L Silica LP Flash BD (%) 8%

Tank 1 x WLS Treater WAC Polishers BFW 0 mg/L Hardness BD Recycle (%) 60%
Steam WLS Feed WLS Overflow  3 x WAC Units Tank mg/L TOC TDS to Boiler (ppm) 6,059

655,220 kg/h kg/h 855,905 kg/h 2 x Polishers Boiler TOC (ppm) 515
15,757 m3/d CWE 20,587 m3/d 20,576 m3/d MU Flowrate (kg/h) 149,027

6,160 mg/L TDS 6,062 mg/L TDS Backwash Service Water WLS Sludge (kg/d) 23,530
152 mg/L Silica 34 mg/L Silica 4,280 kg/h Disposal Type (L,S) L
10 mg/L Hardness 3 mg/L Hardness 103 m3/d Disposal Rate (kg/h) 63,435

mg/L TOC mg/L TOC Disposal Solids (kg/d) 51,662
Water Losses to Reservoir: Clarifier Waste Regeneration

65,522 kg/h 980 kg/h (dry basis) Waste to Disposal Water Balance

1,576 m3/d 259 m3/d Stream Flow Flow TDS Silica Hardness
10 % Losses mg/L TOC kg/h m3/d ppm ppm ppm

Steam to reservoir 655,220 15,757 - - -
Losses to reservoir 65,522 1,576 - - -
Produced Water 591,682 14,234 1,492 188 14
Losses to production 85 2 - - -
De-oiled Water 589,560 14,175 1,492 188 14

Steam Generation HP Steam Make-up Water 149,027 3,584 7,172 7 204
100 % Quality Efficiency % (LHV) BFW Supernatant

Flue Gas (includes Glycol Heater) 655,220 kg/h Duty (abs) GJ/h 851,624 kg/h WLS Feed 20,587 6,160 152 10
CO2 2,191 metric t/d 15,757 m3/d CWE MMBTU/h 20,474 m3/d WLS Overflow 855,905 20,576 6,062 34 3

Make-up Water SO2 0.06 metric t/d MPag Duty (fired) GJ/h (LHV) 6,059 mg/L TDS Clarifier Waste to Land 980 259
149,027 kg/h NOx 0.38 metric t/d MMBTU/h (LHV) 34 mg/L Silica Blowdown to Disposal 63,435 1,523 28,472 158 0
3,584 m3/d NOx emission: 9.66 g/GJ 0 mg/L Hardness LP Steam to WT 0 0 0 0 0
7,172 mg/L TDS Energy GJ/h (LHV) GJ/h Wet Steam OTSG 170 °C mg/L TOC LP Steam to Header 15,133 363,198 0 0 0

7 mg/L Silica Flow Rate MMSCFD kg/hr HPS 77 % Quality 6 x OTSG Boilers Service Water 4,280 103 6,059 34 0
204 mg/L Hardness O2 in Fuel Gas Wt% 851,624 kg/h Radiation Losses BFW Pump (LP&HP) Power Treated Produced Gas BFW 851,624 20,474 6,059 34 0

mg/L TOC 20,474 m3/d CWE GJ/hr 5.5 MW 1.85 MMSCFD
Method 1 Water Recycle: 86 % kgmol/hr Emissions Summary

kJ/kgmol (LHV) Source SO2 S CO2 NOx
Air Blower GJ/h metric t/d metric t/d metric t/d metric t/d

3.7 MW OTSG Flue Gas 0.06 0.03 2191 0.38
Recovered Sulfur - 0.00 - -

Natural Gas to CPF 32.8 GJ/hr
Blowdown to Disposal 37.33 MMSCFD Glycol Heater

63,435 kg/h kgmol/hr MMSCFD
1,523 m3/d kJ/kgmol (LHV) Kgmol/hr Natural Gas (Total)

mg/L TDS GJ/h 38.14 MMSCFD
2153 kg/h solids kgmol/hr1,900
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Glycol Air Cooler
125 GJ/h Diluent

Total Air Cooler Heat Released to Atmosphere Glycol Return 50 °C 5.8 °C
GJ/hr 71  °C 40  °C Produced Gas Cooler

(relative to ambient air) GJ/h 4.41 GJ/h
1.2 GJ/h 128 °C 55 °C

55  °C

Produced
Gas

 Emulsion / BFW
Exchanger Sales Oil Coolers Heat Exchangers Legend

Emulsion 137 GJ/h 43.9 GJ/h Dilbit

PADS 175 °C 133 °C Oil Treating 131 °C 50 °C Process to Process
129 °C

129 °C
106 °C Hot Glycol

144 °C
Produced Water Cooler Cold Glycol

13.4 GJ/h PW / BFW Exchanger
85 °C 90.3 °C 85  GJ/h Direct Contact/Quench

97.2 °C 106 °C

Reservoir
Make-up Water Heater Exchangers Duty

22 GJ/h GJ/h
Make-up Water Emulsion / BFW 136.9

69 °C 40 °C 5 °C Produced Water Glycol Cooler 13.4
18.1 GJ/h PW / BFW Exchanger 84.5

De-Oiling / Water Treatment PW / MU water exchanger Produced Gas Air Cooler (s) 3.5
Air Glycol Heater 2 Diluent Glcyol Heater 4.4

BFW 82  °C 13 GJ/h Sales Oil Coolers 43.9
55 °C Make-up Water Glycol Heater 21.8

PW / MU water exchanger 18.1
Blowdown Glycol Cooler 79.3

Stack Losses BFW Preheaters 86.7
Stack 100.9 GJ/hr OTSG Air Glycol Heaters (two services) 22.7

BD Water to Disposal 80 °C Air Glycol Preheater 195 °C (LHV basis) OTSG Air Preheater (Flue Gas) N/A
Water Heat to Earth 80 °C 9.16 GJ/h   Forced Draft Fan Utility Coolers 11.4

20 GJ/hr Blowdown Cooler Air 20 °C Fan 33 °C Glycol Air Cooler 124.7
(based on 5°C Ground Temp) 79.3 GJ/h 5 °C

Electrical Loads Power Equivalent Heat

HP Steam MW GJ/h
310 °C BFW HP BFW Pump 4.8 31.1

170 °C LP BFW Pump 0.8 5.2
Downhole Pumps 2.6 17.0

Radiation Losses Pad Auxiliaries 1.3 8.5
HPS 310 °C 32.1 GJ/hr Forced Draft Fan 3.7 24.0

Utility Steam (relative to ambient) Misc Users 1.9 12.2
kg/h OTSG VRU Compressors 2.1 13.7

BFW Preheaters WLS/Evaporator 0.5 3.1
186 °C 86.7 GJ/h Glycol System 0.4 2.5

Total 17.9 117.3
220 °C

Direct CO2 Generation MT/day 417.6 kg/m3 Bitumen
GJ/h Indirect CO2 Generation MT/day 62.5 kg/m3 Bitumen

Total CO2 Emissions MT/day kg/m3 Bitumen
55 °C Assumes electricity grid CO2 emissivity of 763 kg CO2eq / MW-hr

Combustion Air Direct Emissions from Combustion only

Inputs Energy

HP BFW Pump GJ/h
146 °C Natural Gas 1538

Electrical Power 117.3
Produced Gas 51.1 °C

40 °C 63 GJ/h (LHV) Total 1655
30 GJ/hr (LHV)

Glycol Heater Natural Gas Glycol Heater
1.16 GJ/h

5 °C

GJ/h GJ/h Natural Gas

Tracing & Utility Heat Input (LHV)
Building Heat Coolers GJ/h

128.2

1538

Base Case: WLS - OTSG 
ENERGY FLOW DIAGRAM
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