ptrc

Petroleum Technology
Research Centre

CCUS Project Developments
and Policy Drivers in Canada

Neil Wildgust
Chief Project Officer,
Petroleum Technology Research Centre

Presented at Carbon Storage R&D Project Review Meeting, August 21-23, 2012
Pittsburgh, PA




Main Areas of Current CCS Development in Canada




Current Government Funding of CCS
Projects: Alberta and Saskatchewan

Project Federal Provincial
Quest Project 120 MM 745MM
Swan Hills -—-- 285 MM
Enhance (ACTL) 63 MM 495MM
Boundary Dam 240MM
Aquistore 14 MM* 5 MM
Weyburn-Midale +15 MM** 3.5 MM

* 5 million from Sustainable Development rincludes NRCan and USDOE (Canada and USA)

Technology Canada (stand-alone federally
funded agency) and 9 million ECOeti



Boundary Dam Near Estevan Saskatchewan




PTRC's CO, Capture and Storage
Activities

Aquistore




Aquistore Project

Project Objectives:

— Demonstrate CO, storage in deep
saline formation is a safe,
workable solution to reduce
greenhouse gas (GHG) emissions

— Develop best methods &
technologies to monitor GHG

— Involve research institutions,
policy makers, industry, and
public




Project Overview

* CO, storage research
monitoring project

* Designed to inject 2000
tonnes CO,/day

e $22.3M in sponsorship
secured to date

* Buffer protection and
long-term storage
option for SaskPower’s
Boundary Dam Carbon
Capture Project




Phase 1: Demonstration & Evaluation

* site selection, permits,
agreements, community
engagement

e risk assessment, seismic
surveys, monitoring
programs

 evaluation/injection well

» observation/monitoring
well

* testinjection trucked in
co,




Project Location

Well location remains largely free of water during

Ground level view towards Boundary Dam Power _
the 1:500 year flood in Saskatchewan 2011

Station



Subsurface Model
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Midale Beds
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Injection Well Design

— Well depth 3300m to reach
Deadwood in Estevan area

— Surface 13-3/8” casing to ~500m

— Production 7-5/8” casing to
~3300m

— 7-5/8” production casing for
operability with 4.5” tubing

— Achieves evaluation and
potential injection objectives

— Coring, DST, Logging program

urassic

Upper Devonian

Birdbear

34.5 MPa wellhead
20" Conductor

Bit Size - 171"

13%" Casing at +/-500m

KEY
== Regular Cement

mm CO; Resistant Cement
== Pressure Gauge

= Perforation

== Packer

7%" csg. 3200m - surface
4%"tbg. 2950m - surface

COx-Resistant

Cement to ~2500m

(Above Praire Evaporate)

58 kg/m casing below ~2500m

Prairie Evaporite
Secondary Sealing Unit

3 Casing-Conveyed

Pressure Guages

1. ~3000m (Red River)
2.~3080m (Winnipeg)
3.~3250m (Upper Deadwood)

Winnipeg Shale
Primary Sealing Unit

4.5"Tubing

Packer at +/-3130m
Tubing-conveyed pressure
gauge at +/-3120m

Deadwood Formation

Bit Size > 102"
756" casing at +/- 3400m



IEAGHG Weyburn-Midale CO, Monitoring
& Storage Project (WMP) 2000 to 2012

Commercial EOR operations in
Weyburn and Midale oilfields
utilise anthropogenic CO,

Over 20Mt of CO, injected and

stored since 2000

WMP has used these sites to
study technical aspects of CO,
geological storage




Weyburn Unit Oil Production
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Quest Project

Quest Location Map
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Quest CCS Project - Overview

Quest CCS Project - Joint Venture
among Shell (60%); Chevron (20%); and
Marathon (20%)

Quest is a fully integrated CCS Project:
capture, transport, inject, store & monitor
CO,

Capacity to capture over one million
tonnes of CO, per year or 35% of
Scotford Upgrader direct emissions

Equivalent of taking 175,000 vehicles off b ¥ -
the road LA 4 g o A

CO, will be transported by pipeline and  iellhead LR

stored approximately 2 kms underground a o < (a)! -—




ACTL: Alberta Carbon Trunk Line

iYas§ ACTL is the Enabler to Large Scale CCS

NORTHWEST TERRITORIES

ACTL is there for all emitters

ACTL Will be extended throughout
Alberta

Starts in Alberta’s Industrial
Heartland east of Edmonton

ALBERTA

SKATCHEWAN

Initial CO, supply comes from
Upgrading
Petrochemicals

BRITISH
COLUMEIA

——— ACTL Mot
ceves e ACTL Extensiom MONTANA i




Yasd Enhance’s Current CO, Suppliers

© Agrium

© The only EOR suitable | ) Heartland

CO, source available Alberta's Incustrial
tOday wmm nhance CO, Pipeline

* North West Upgrading’s
gasifier

* Next available
pure source

- Combined volume 5,000
Tonnes per day

- Sufficient to start
construction




Swan Hills Clean Gas For Clean Power
— Project Overview

ISCG Facility

Coufor Fahenced. | (Swan Hills area):
O Rocovary (tid.pery Converts deep coal in-situ
s captgrgd by % 3 into synthesis gas (syngas),
520 Facliynok - . Coﬂv 1 processes raw syngas at
O o > O3S rosh water , surface to remove CO,
customers for enhanced . w & .... ;
oil recovery and l &
permanent sequestration 'Aqf. B“ X p ,Ju \ !

ithi <‘$ ib. 83 4. : 2 A “r : \ '.‘
1.3 million tonnes - L) : Y y

per year CO, Deep Coal (1400 m depth)
sequestration e : = %
Syngas Pipeline (third party)
Conventional buried pipeline

= SCDN 1.5 billion overall
transports clean, low-carbon

Power Generation Facility

capital (§CDN 1 billion :
SHS portion) & (third party) syngas from ISCG Facility to

= 2015 in-service (Whitecourt area): Power Generation Facility for
date high efficiency combined cycle use as primary fuel

power plant, syngas fuel

300 MW low-emissions
clean electricity

SwanHills

SYNFUELS
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