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What is CCUS?
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* Storage is the measured, monitored and verified injection of CO,, |
usually in a supercritical state, deep underground.

* The ‘U’ is utilization. Currently that mostly means EOR work, but can
mean creation of new products (i.e. cement additive)
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CO2 Storage and EOR

“Aquifer storage

much deeper

(Aquistore 3000m)

e “Supercritical”
zone becomes
important
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Tonne of CO:z per gigawatt hour (t/GWh)

CO: Emissions - Significantly Reduced with Carbon Capture & Storage (CCS)

CO:z emissions are significantly reduced with large-scale CCS — which is further reduced

with 2nd generation CCS and shows negative emissions with BECCS. A INTERNATIONAL
4\ CCS KNOWLEDGE
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The path of
carbon dioxide (CO,) o
through the amine-based ™ v
capture process

=
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Flue gas containing

FLUE GAS

Industry or ﬁiuerted fmrl?the
ue gas stack to
Power Plant the CO: Capture
System,

Cement Natural Gas Steel

=] 3 .

Diverter Damper

These large volumes of The CO= gas is sent to a compressor
compressed CO: are and dehydration unit whers it is

transported by pipeline, compressed into a liquid, dense

truck, or ship to be phase, or supercritical state, PURE COx
permanently stored or {contains water)
used in enhanced oil
recovery [EQOR).

Compressor &
Dehydration
Unit

Flue Gas
Pre-Treatment

The amine
containing CO: is

then showered into

a stripper, which is a (called amine) that
vessel that heats the targets the COa gas,
solvent to releass is showered into
00 back into a gas. the vessel,

The amine that is stripped of

A INTERNATIONAL
AN CCS KNOWLEDGE

CENTRE

PRE-TREATED FLUE GAS

Treated Flue Gas
{primarily contains:
nitrogen, water
vapor, trace
elements with less
than 2% COz)

A chemical solvent

Heat
Exchanger

00z (referred to as “lean”
amine) is recycled back into
the absorber to repeat the
process and capture more COs.

il

STORED

HEAT
Externally Sourced

The flue gas is then
sent to a large vessel
called an absorber.
To increase the
contact between
solvent and flue gas
the absorber is filled
with layers of
structured metal
packing thot is
continuous to the
sides of the unit

(like a metal sponge).

As the flue gas rises,
the amine reacts
with the COs,
absorbing the gas
into its solvent
before accumulating
in the bottom of the
wessel. At this point
the amine solution
is referred to as
“rich”.
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Why Saskatchewan?
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APPLICATIONS IN OPERATION 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025+
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Industrial CCUS projects in the world
Canada was an early adopter

We are quickly being outpaced by US
megaprojects

Tax incentives (45Q) in the US amount
to S50/Tonne tax break for storage (S35
for EOR)



WEYBURN: THE FIRST CCS/EOR PROJECT ptrc
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Dakota Gasification
Company

SASKATCHEWAN MANITOBA

f

d Weyburn

Successtully Pioneering
Clean Synfuels from Coal

NORTH DAKOTA

- Started in 1998
- approx. 6000 tonnes/day suitable for EOR
-CO, purity 95% (less than 2% H.,S)

SOUTH DAKOTA
-180 mi pipeline (14 in & 12 in) built & operated by E:::mm
Great Plains L

WYOMING
-39 Million Tonnes Stored in Weyburn/Midale



CO2 Storage and EOR
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miscibility with the oil
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Weyburn Findings () ptrc

Petroleum Technology

PTRC’s CCS RESEARCH — DISSEMINATION Research Centre
AND CAPACITY BUILDING

“'.\‘ : HL.H
¥ ) BEST PRACTICES FOR VALIDATING

il CO; GEOLOGICAL STORAGE
INTERNATION A IS

IEA GHG Wy Green o aan
coz MOIIITDRING & s-" ::_E. MOBITORING AND STORAGE PEO|ECT
SuMMARY ReporT 2( Ga S CC

An International Callabarative Reses
Led by the PTRC Based i
Regina, Saskatchewan, Can

b GLOBAL
INSTITUTE

'1A\‘ t

&) ptrc
Petroleum Technology
Research Centre



AQUISTORE BACKGROUND
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Aquistore/Boundary Dam Background &) ptrc
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02,500 CARS
OFF THE ROAD

FOR ONE YEAR

g l y i # § =

SaskPower CCS facility achieves 4 million tonnes of CO2
captured
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Wells Drilled!
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Well Schematics
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MMV Field Laboratory

* Electrical/electromagnetic
* Gravity

short period array)

* Passive seismic (broadband &

* GPS

* In5AR Deformation

 Tiltmeters

* Groundwater & soil gas
monitoring

e Carbon isotope profile

Leakage

Passive seismic

Fluid sampling
Time-lapse logging
Distributed Acoustic/

Temperature Sensors (DAS/

DTS)
Heater cable
Gravity

In Situ
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Seismic Studies Surface Geophones vs. DAS
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Surface 3D

3D DAS VSP
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Zero Impact on Zero Impact on No Measurable
Soil Gas Ground Water Seismic Activity



PUBLIC ENGAGEMENT

One of the purposes of effective CCS
communications is to provide clear,
scientific detail where needed. This

means, for example, the storage
images should be to scale.

Wrong or is it?

PTRC 22
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LANGUAGE AND IMAGE:

THE EFFECT OF A GOOD STORY

Open Houses, Estevan Saskatchewan

Capture Medasurerpeat Inje”(;tlon Srl:(ljosurfarﬁe CCS around
and moni ormg we o and seismic borld
takeholder
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The future of CCS in Saskatchewan P prre

Research Centre

“Enhanced oil recovery, carbon
capture utilization and storage
position Saskatchewan as the best
place in North America to test,
commercialize and scale new oil
and gas technologies.”




CONTACT:

Erik Nickel Norm Sacuta
Director of Operations Director of Communications
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