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Flash Treater Effluent / Glycol Exchanger | Plate & Frame
BFW / Emulsion Coolers Shell & Tube
Glycol / Emulsion Coolers Shell & Tube
Produced Water / BFW Exchanger Shell & Tube
Produced Water Trim Coolers Shell & Tube
Diluent / Glycol Exchanger Shell & Tube
Qil Treater Sample Cooler Shell & Tube
Primary Oil | Emulsion Static Mixer Static
Separation Inlet Static Mixer Static
Desand Pump Centrifugal
Chemical Injection Package Package
Slop Qil Flash Treater Package Package
Demulsifier Storage Tank Vertical
Reverse Demulsifier Storage Tank Vertical
Free Water Knock-Out Vessel Horizontal Vessel
Oil Treater Horizontal Vessel
DRU Column Vertical Vessel
DRU Feed Heater Shell & Tube
DRU Condensers Shell & Tube
DRU Condensate Cooler Shell & Tube
DRU Feed Preheater Plate
Diluent Sales Oil Cooler Plate
Recovery | sales Qil Trim Cooler Plate
Unit DRU Recovery Pumps Centrifugal
DRU Product Oil Pumps Centrifugal
Diluent Circulation Pumps Centrifugal
Anti-Foam Injection Pumps Diaphragm
DRU Flash Pumps Centrifugal

- 153 -



T T T3 oA Hl 2
Closed Drain Sump Pump Centrifugal
DRU Building Sump Pump Centrifugal
Chemical Injection Package Package

DRU Surge Vessel

Horizontal Vessel

Steam Condensate Drum

Vertical Vessel

DRU Flash Vessel

Horizontal Vessel

DRU Overhead Separator

Horizontal Vessel

Eductor Supply Pumps Centrifugal

ORF Charge Pumps Centrifugal

IGF Skim Oil Pumps Rotary

Skim Oil Pumps Rotary

Desand Return Pumps Centrifugal

Produced Water Transfer Pumps Centrifugal

Slop Oil Recycle Pumps Rotary

Chemical Injection Pumps Diaphragm
Produced Desand Slop Pumps Rotary

Water Oil Removal Filter Package Package

Treatment Induced Gas Flotation Package Package

Chemical Injection Package Package

Produced Water Tank Vertical

Skim Tank Vertical

Desand Tanks Vertical

Slop Qil Tank Vertical

Oil Removal Filters Vertical

Induced Gas Flotation Vessel Horizontal Vessel

Evaporator / Crystallizer Package Package

Economizer B.V.

Pre-Heater B.V.

Blowdown Condensate Cooler Shell & Tube

Steam Condensate Cooler Shell & Tube

Blowdown Flash Steam Cooler Aerial Cooler

HP BFW Pumps Centrifugal

BFW Oxygen Scavenger Pumps Diaphragm Metering

Blowdown Condensate Pumps Centrifugal

LP BFW Pumps Centrifugal

Phosphate Injection Pumps Diaphragm Metering

Steam Filming Amine Injection Pumps Diaphragm Metering
Generation Steam Condensate Pumps Centrifugal
. . Air driven

Boiler Building Sump Pump Diaphragm

Steam Generator Package Package

Chemical Injection Package Package

Combustion Air Blower Airfoll

Phosphate Tank Tote

Filming Amine Tank Tote

BFW Oxygen Scavenger Tank Tote

Boiler Feed Water Tank Vertical

Steam Blowdown Flash Vessel

Horizontal Vessel
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Steam Condensate Flash Vessel

Vertical Vessel

HP Steam Condensate Flash Vessel

Horizontal Vessel

Steam Silencer

Horizontal Vessel

Glycol Cooler Aerial Cooler
Glycol Filter Cartridge
Utility Glycol Heater B.V.
Glycol Glycol Circulation Pumps Centrifugal
System Glycol Make-up Pump Centrifugal
Utility Glycol Heater Package Package
Glycol Tank Vertical
Glycol Heater PSV Discharge Tank Vertical
Fuel Gas Heater Shell & Tube
HP Flare Stack B.V
LP Flare Stack B.V
Flare Knock Out Drum Pumps Rotary
Methanol Injection Pump Diaphragm Metering
HP Flare Stack Package Package
Fuel Supply & | LP Flare Stack Package Package
Produced Gas | VRU Package Package
Handling PAD fuel gas compressor Package Package
Chemical Injection Package Package
Glycol Pop Tank Vertical
Methanol Storage Tank Vertical
Mixed Fuel Gas Drum Vertical Vessel
HP Flare KO Drum Horizontal
Produced Gas Separator Horizontal
De-Propanizer Column
Stabilizer Column
Slug Catcher Liquid Cooler Shell & Tube
Gas/Gas Heat Exchanger Shell & Tube
Gas Chiller Shell & Tube
Refrigeration Sub-cooler Shell & Tube
De-Propanizer Feed Heater Shell & Tube
De-Propanizer Reboiler Shell & Tube
De-Propanizer Bottom Cooler Shell & Tube
ES-SAGD Stabilizer Feed/Bottom Exchanger Shell & Tube
. Stabilizer Reboiler Shell & Tube
Unit -
Inlet separator Cooler Aerial Cooler
De-Propanizer Overhead Cooler Aerial Cooler
Stabilizer Product Cooler Aerial Cooler
Stabilizer Overhead Condenser Aerial Cooler
Slug Catcher Pump Centrifugal
Inlet Separator Water Pump Centrifugal
Inlet Separator Hydrocarbon Pump Centrifugal
Compressor Disch Separator Pump Centrifugal
Low Temperature Separator Pump Centrifugal
De-Propanizer Overhead Separator Centrifugal
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Pump

De-Propanizer Bottom Pump Centrifugal
Stabilizer Feed Drum Pump Centrifugal
Stabilizer Feed Drum Water Pump Centrifugal
Stabilizer Overhead Separator Pump Centrifugal
Stabilizer Bottom Pump Centrifugal
Butane Injection Pump Centrifugal
Make-up Butane Injection Pump Centrifugal
Produced Butane Injection Pump Centrifugal
Butane Injection Booster Pump Centrifugal
Inlet Gas Compressor Package Package
H2S Scavenger Injection Package Package
Methaol Injection Package Package
Refrigeration Package Package
Stabilizer Refrigeration Package Package
Waste Chemical Tank Vertical

Slug Catcher

Horizontal Vessel

Inlet Separator

Horizontal Vessel

Compressor Disch Separator

Vessel

Gas Filter / Coalescer

Horizontal Vessel

Liquid K/O Drum

Horizontal Vessel

H2S Scavenger Inlet Separator

Vertical Vessel

H2S Scavenger Contactor

Vertical Vessel

H2S Scavenger Post Scrubber

Vertical Vessel

Low Temperature Separator

Horizontal Vessel

De-Propanizer Overhead Separator

Horizontal Vessel

Stabilizer Feed Drum

Horizontal Vessel

Stabilizer Overhead Separator

Horizontal Vessel

Butane Make-up Bullet Tank

Horizontal Vessel

Produced Butane Storage Bullet Tank

Horizontal Vessel

Water Draw-Off Pump for Sales Oil

Tanks Rotary
Water Draw-Off Pump for Diluent Tank | Rotary
Off-Spec Pumps Rotary
Tankage Area D|Iuent'SuppIy Pumps Centrifugal
& Truck Sales Qil Eumps _ _— thary _
Loading Area Tank Treatlng Chemlcal Injection Pumps | Diaphragm Metering
Chemical Injection Package Package
Sales Oil Tank Vertical
Off-Spec Tank Vertical
Waste Oil Tank Vertical
Diluent Tank Vertical
Raw Water Filters Cartridge
Raw Water Pumps Centrifugal
Utilities & Off Stgrm Water Pond Pump Centr?fugal
Sites Utility Water Pumps Centrifugal
Instrument Air Package Package
Utility Water Treatment Package Package
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Emergency Diesel Generator Package Package
Raw Water Tank Vertical
Utility Water Storage Tank Vertical
Storm Water Run-Off Pond Pond
Instrument Air Compressor & Dryers
Package

Well Pad

Packages

Instrument Air Receiver

Vertical Vessel

Pad Demulsifier Injection Pumps

Diaphragm Metering

Chemical Injection Package Package

Pad Demulsifier Storage Tank Vertical

Pad Test Separator Package Package

Pad Group Separator Vertical Vessel
Pad Emulsion Pumps B.V

Pad Produced Gas Condenser Aerial Cooler

Pad Produced Gas Separator

Horizontal Vessel

Pad Condensate Pumps

B.V

Pad Pop Tank

Vertical
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AZSSHE HIS Block Diagram

| - ury

= Incstram ent Air

= Raw Water
= Ditribution [FG. N2,
Make-up i
! E—. + Purging

Gas Compressor |

Fuel Gas

> Glycol Heater

35 BPD

H |?‘
Producer ! 924 BPD ohvent &40 BPD i e 300 BPD —@ | Dil SandsBitumen ||
—_— :
Wells 1 @ : Separator @ H N Treater
i) - 3007 EPDY [ 1) . 300 BPD PRI S
t OB 2 1 ioa(g N | 543 BPD |El.'\.|'5s:e Difuent]
i' vent (31-2) - B4 BDDE E_\:‘{Et_e_[_[.g:___zz_;__5_*_1_‘:_’_:5?__ i- “E)itj}-{]-__ 3BPIL @ 7.0 BPD ’ | — - —
i .3)-540 BPD! : | 5y -540 BP artial Upgrading Uni |
e @3 T [Westesopvend e
i = 0.0 BPD
e = ' Th 17 BPC
| Injection 20 BPD £ rmi! Nanhthe ins 7 BPD
@& »| soA 5o : p :
b ® 1BA0* Cracking Distillate *[Treating[® |
" v ) 600.3 BFD W
Steam || — ?1—@ " e & )
_— e @
2.85 BPD —— P LB
54042 BPD I 1 ‘ = " d.4 BPD
| Waste Solvent § & TS
ETUG g 0TS BPD ]
i |
| Water (g-2) - 540.27 BPD | =
[ T
® %3 667.00 BPD (-1 Gil =34

Final Product
: Bitumen + PUB

P ———

126.58 BPD

Evaporator 600.3 BPD Boiler

Crystallizer ®
Recowered Water

(@1 - 2001 EPD! | |, 444 BPD o [ Soent
| ) ® Supply System
E Make-up Water

H Solvent Make-up
(@-2) - 106.57 BPD! 66.70 BPD (@-1 Oil =2
._______.__._.._______._.._____1:..‘

Package

Source
Water Well

=

=
Ma ke-up Water Treatment I
T Gili@n - 0.5 BPD |
 Water (2) - 46.54 BPD |
; [l bAworirimdioiuiin] 120.1 BPD
I, Solvent @-

@
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- 34 4w (Process Description)

- Prelimary P&ID (Piping & Instrument Diagram)

- ASEWE Lay-out : 38 AlF, /HEFHA FA vix =

- PFDE IR o= 74N AFA A4

- ZF€ Summary2t4d (Utility Summary, Effluent Summary, Flare
Load Summary)

- Level I FEED / EPC Schedule ¥ Cost Estimation (+30%)

12 A7 . SAE Fo40] 2B AYfe FA4sts Aol
o

- 47| 71 Updating (Design Basis & Basic Engineering Design Data)
- Al AA 71 A (Process Design Criteria, Process Design
Philosophies, Piping Design Basis, Electric Design Basis,

Instrument Basis, Electric Design Basis etc..)

- 374 A7 Updating

- PFD(Process Flow Diagram) & HMB (Heat & Material Balance) =4
- MSD (Material Selection Diagram) 2+

- PMS (Piping Material Specification) 2H3

- P&ID(Piping & Instrumentation Diagram) Development

- 2] g AR Ar] AFYA A4 (Equipment Datasheet, Instrument
Datasheet)

-+ & WAMA (Equipment List)

- Line AF%A] (Line List)

- Cause Effect Diagram & Interlock Description

- Control Narrative
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- Hazardous Area Classification

- MTO (Material Take-off)

ARA AH A D Fo oA B
- EPC Level II %Al Schedule 24 3 Cost Estimation (+ 10%)
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o (A L) AMutt dWELST A 2AE £ 2
A A
o (FA #A) AUt Fort McMurray ‘3% 14 km 9 %]

(0]
B
X
o,

: 56°42'41.8"N 111°13'41.9"W

o (B2 TE) 25788ha(AEFZ), 2,000 WD,/ AL b7 Z,
(AER Approval No. 12138B)

o (FAF AHY =317}

- ("1 8) APOP (Advanced Productivity Optimization Pilot) < <1%o}
2,000 bop TTES HFAY S TriStar #+ (Fort McMurray
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W&) Vl= 7€ == 3 fEIYUEE &5 F37<<

Accelerate Decontamination (ADC™) & 2
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Meridian)
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=  Nsolv A7t A5 AYs  dthstd  BEST(Bitumen
Extraction Solvent Technology) &Hol tist A HAFE
13 FE ALE
- 60T SMi(EHE)E FAst] A= &3 5 I
« ZHE Fel-29 5l SHE 28tE X4 3|5 >EHE F2| 37> it
- 300018/ HAEH RS AFHom FUsA Tes AT
tom, 20061 FE ¢ 50000 2 YA TR 3
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AIAE MIS Ol &H2H

(9] : wiore))
2 s d7H | 2 23 ‘24 ‘25 26 27 28

" 195,172 | 17,948 | 21,692 | 25,508 | 31,052 | 36,048 | 33,816 @ 29,108

7lgsEe | old o[ g 0| 0| o] 0| 0| o]

= A 0| o] 0| 0| o] 0| 0| o]

] A7 AE ZRA LT

(Hel : syakel)
%_xél_l?l_xli'l ] [ [ [ [ [ ]
ofH - of TL7j ehi| 22 23 24 25 26 27 28
O HHMERY FEA,
i1T+E 3¢ 9 45936 | 4,104 | 4,968 | 6,048 | 7,416 | 8568 | 7,992 | 6,840
TEHA|AH”HL T &7l gt
@ 2y &7 chat
=ZgEd T3 4 20,664 | 1872 | 2232 | 2,736 3384 | 3816 3,528 3,096
2a|Md| 7=l
Q) MAE A s 22UH|A
3 =Xz Ses™ 17928 | 1584 | 2016 | 2,304 | 2,808 | 3384 | 3,09 | 2,736
AR A
® HMEL2Y A
ols8 F2HME 34,848 | 3,168 | 3816 | 4,536| 5544 | 6480 | 6,120 | 5,184
7| =7l et
® 2 MAMEHE
7| X|st MA 2 67,896 | 6,120 | 7,560 | 8,784 | 10,800 | 12,600 | 11,880 | 10,152
SAS J|Eie
® HME2Y MAMIEHE
AM AT |= T 2 7900| 1,100| 1,100| 1,100 | 1,100 | 1,200 | 1,200 | 1,100
AlE X4
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