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SASKATCHEWAN'’S ECONOMY/ ENVIRONMENT

Growing both economically and demographically.



REGULATIONS in Canada
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Saskatchewan Government approved The World’s First
Commercial Coal-Fired CCUS Project

- [RFWEL2. MZENREHTE£E AYS$L,200005T
C$1.24 Billion budget, equivalent to C$1,200 per capita in a province
with 1 Million people

- BEFRBIFF4MUEIES$2. 417, b fatl: 10+Z.

C$240 Million subsidy from Federal Government, cost to SaskPower:
C$1.0+B.

- HHERRELRBY AR R EE 7S MO H H 20004 S2HE I
R ZF RN =X METTEN2700 7 ELA E
The IEA Weyburn-Midale Project, which since 2000 has injected over 27
million tonnes of CO2 for EOR

- EHFEAMRZLIUEFA Z MR EN R S F /53K m Tl
f£1i='E The world's largest verified and monitored commercial
CCUS/EOR operation.
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SaskPower — Achievements

= SRttt FEBIAMREFHRUARRE T LSRR/ 7TE

First in the world to have completed demonstrated commercial coal-fired power plant
integrated with CO2 post-combustion capture

o BIE T HEF BRRMEFAITHEHFRERNEN
Make a viable technical, environmental and economic case for the continued use of coal

o BUATRIBRBRA RN RBSSHERNRA L BERCcCSs Bl R=H]

Strengthen the CCS business case for low-emission electricity capturing carbon dioxide (CO2)
for enhanced oil recovery operations or storage in a deep saline formation; and

o BESBRSENEXPMASZE, ¥ KERSIEML, FBIEKRE, #HEiccsLR

Contribute to international effort to advance CCS globally, by sharing Canadian knowledge
and expertise while learning-from-doing, and continued R&D that drive down CCS costs.

- TAMLRIERFFA, —SHH WARBOREREAR (N/XERFERTEEM)

Demonstrated particulates, SO,, NO, and mercury removal technologies (Emission Control
Research Facility) as well
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SaskPower — Saskatchewan’s Leading Energy Supplier

- W XXEENAE: 428058 TL.

o %Eﬁﬁ (2012): BEEE 52% , RS 22%, 7KHE19%, X HL3%, BAHE
3%

- HFP:51h
- EHNEAE: 156,000 km
°§FFE\{E 9612; h"i

2015:

e 156,000km of
transmission line

e 510,000
customers

e 4280 MW
generating
capacity

e C%$9.6 billion in
assets
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The CCUS need

PERR B —EH A SRR RRFENRKRSIRERE NG

SaskPower has traditionally used a low-cost, abundant and locally available
supply of coal to fuel a significant portion of our base load

i/ﬁ;ﬁi‘iﬁ%ﬂ'ﬁm%@ BAMN, EER FRASHENEEKRARTESEEX
5'] ]

With coal supplying about 40% of the world’s electricity, CCUS could hav major
iImpact on global GHG emissions

B S mIKGR R R A mE =, BRI FERER B

Stimulate petroleum production through EOR and increase government
revenue from royalties
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COMPARING COSTS

Baseload Natural Gas BD3 Carbon Capture
Cost of Electricity Cost of Electricity

ﬁj:&)\ Capital Investment
Wiﬂ{ﬁﬁ Fuel Expense

BEMA oM 2009-2010 “E 4%
Figures from 2009 - 2010
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Absorber Towers

F,

R4 Acid Plant

- CO, Stripper

BAR

CO. %t Pipeline
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BOUNDARY DAM INTEGRATED CCS PROJECT OUTCOMES

Power to Grid 120 MW
Fly-ash 100% to Market
Sulphuric acid 100% to Market

CO, (Purity 99.99%) 90% to Market

Water Recovered 34 M3 /hour (1/2)
for Cooling

Emission Pre- Post- :
Change CCS CCS Reduction

CoO, (000 t/a)

SO, (000 t/a) _ 0

NOX (000 t/a) . 1.05

PMa1o (000 t/a) .19 .015

PMz2.5 (000 t/a) 065 007

Hg Under Corporate Cap
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COSTS

$150
$130 — —

$90 —

$70 —

$50

$30

Coal Coalwith Natural Nuclear Biomass Wind
$US CCS Gas
/IMWh

Figures from 2009 — 2010

Source: 2010 Electrical Power Research Institute, Program on Technology Innovation: Integrated Generation Technology Options



15

R H & &

BREAKING DOWN $1.467B CAD

s BRI

REFURBISHMENT NEW CCS FACILITY

Turbine Flue Gas Ducting Boiler Asbestos Compressor Absorbers Reclaimers Infrastructure

$562M CND $905M CND
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SECURING OFF-TAKERS.

CO, & T iH 2~ ] K

Sale of CO2 to oil company for EOR.

FR & T IESEAT L

| | Sale of sulphuric acid, used
gl | primarily for industrial

purposes, i.e. fertilizer.

MR & F7KTe
Sale of fly ash for concrete
production.
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Incentives: CO, EOR Royalties

- #ZEIWR]  Before Investment Payout
ﬁ%‘?ﬁﬁ’ﬂ%%)\ﬁ‘]ﬁﬁz— 1% of Gross

Revenue

o HHEEIWE After Investment Payout
—ARIE 2220 (TN -- L%ﬁkﬂi)

—20% of (Gross Revenue — Operating
Cost)

25, FRARRBUERs-RLs. ¥

 Result: Oil Companies would like to take
more CO, and expand EOR.
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i%;ﬁﬁ SH ENHANCED OIL RECOVERY

«  HE#4,50077, —EMERIEHEKER 560%

« Upto 28,000 bbl/day: a 35-year high, 20,000 bbl/d are
due to the CO, flood at Weyburn (55 7= H)

e FFEN1:3 performance for crude oil vs. CO,: 1 :3

Weyburn Unit Oil Production

Vertical Infills

Pre CO2
Hz Infills

BOPD (gross}
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CO, EOR Opportunity
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BB SN TH T34~ E
Storing CO, 3.4 km underground in the
Deadwood formation

HiEME, BG4~ B XEA

Pipeline to site less than 4 km away

A0 TR BRI ST AR D S B I — SE AL BB 77

PTRC will independently monitor the CO,
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SaskPower Carbon Capture Test Facility
27.6 73T BLEFE K EBYE Y

Located at SaskPower’s 276-MW coal-
fired Shand Power Station

ABARBEN R RMEHLHT 6, 1E
r Iz E FIFASR T IR BOE R
IEEE SN

Neutral platform for vendors to verify
and improve post-combustion
technologies in commercial setting

FEALIGHHEERE 178120/ H

Primary test unit CO, capture capacity of
120 tonnes per day

B SBWAE H LA F AR AR
Hitachi Ltd.’s proprietary amine
technology will be the first tested




22

AR 151 H B9 E 4

THE GROUNDWORK FOR
FUTURE PROJECTS

* 10 R4 K 10+ years of CCS
development

» SETE®IF 5 years of detailed
engineering
design

o ZEBEWARK? years of construction
experience

« RRIH W4 Potential for saving for

future projects:
PR HEE20% cost reduction-
electrical costs
F&A%i&EHr30% reduction- capital costs
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'WHERE WE ARE GOING

BEEWa]

'

Power

the future
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AMINE CHEMICAL LAB
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THE CCS HUB for International Collaboration
CCSHFFA%EF R

- BEXZEHE, EESERBY ML RTEFIRER, CLSERRIH (#4&5T0
H) KFE, DRI S —ABR
Optimize the innovative designs for the 2"d generation technology project ,
on basis of sharing the knowledge from the commercial project.

- ESEHMBESEERFR, RIE TR, R RS E SR

Break the barriers and silos, to facilitate the diverse approaches to
Innovative designs, to create synergy in solving real project challenges.

o RARBEEARCFHIE, FBRRATRSZERIEROEBRBRERI .
Maximize the value of innovations of the creative minds of members, while
lowering the hurdle for access to the experiences, knowledge and data of
the project.

o ST RBITEERFARSERS KABRTEHRER
To collaborate with Asian Development Bank and other organizations to
promote transfer of knowledge & experiences from large-scaled
demonstration

26
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N7 IHA-#5H AR AR K
Decision on BD #4 and #5
RE_MRFARKITE Represents a

Generation 2 undertaking

201645E#5%E Required to make a
decision by 2016

% %4 Needs to be fully funded by
SaskPower

LRI R EAAT M AN LEEE

Requires feasibility studies and pre-
commitment engineering prior to
making a decision to undertake

o« THFMH3 REATVEALFE5 T AT

Spent $50 million evaluating the
BD*3 Go / No Go decision
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Saskatchewan: A Centre of CCUS Innovation

Carbon Capture
Test Facility

BD3 Project

=R L 7T B 4R S B AR S TR IR H

Integrated Carbon Capture & Sequestration
Demonstration Project

% T B TR SR BOR I B B

Saskatchewan Carbon Capture Test Facility

BIKECOFERFE T RET E (3400K)

Aquistore —Deep Saline CO,, Storage Demonstration ( 3,400m)

F A& KAUREFRREIEE CO, il 5377 T /REH H

IEA Weyburn-Midale CO, Monitoring & Storage Project

HMBICO, Bl 575 -1 B
CO, EOR / Sequestration piloting in Heavy Oil Reserves
(SRC/Husky Energy)

&R E LRSS A B E PR An A 2

Standard Council of Canada and China co-lead developing ISO
standards for CCS (TC 256)

ISR A E ARG T H O

Petroleum Technology Research Centre (PTRC)
FEE B

Saskatchewan Research Council (SRC)

BRMAKRFZ—MERBESHTEERER

University of Regina-Canada Research Chair-Energy
& Environment
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bﬂ%ﬁ(ﬂkﬂ{fﬁ Welcome!

‘EfRERFRESEMRITR BZERREREXRS

(9A8-11H, MEXEHEA™)

IEAGHG 3rd Post-Combustion Capture Conference
(PCCC3) & 2015 SaskPower CCS Symposium
(September 8-12 , Regina, Canada)




OUR INEXAT PLANT WAILL, BE:
UP TO 30% CHEAPER




TAKE THE TOUR.

www.SaskPowerCCS.com/tour

Contact:

Michael Monea
President, CCS Initiatives, SaskPower
mmonea@saskpower.com
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Thank You!

TEEA R

[ L AW SE L (R SESE SRR el T A A

Zewel Yu,
Senior Advisor, CCS Initiatives
SaskPower

Zyu@saskpower.com
1+306.566.2230
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