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reducing capital and operating costs; 

improving reliability and operability;

enhancing and reinforcing 

understanding;

building knowledge and know-how; and

assuring stakeholders about the 

risks associated with choosing new 

technology. 

Providing a custom-built facility at Boundary 

Dam to facilitate the demonstration of 

promising amine-based capture technologies 

by the International Test Centre for CO2 

Capture at the University of Regina.

Founding and supporting the Oxyfuel 

Combustion technology development 

program at CanmetENERGY in Ottawa, 

Canada57.

Financial support and technical participation 

in the IEAGHG Weyburn-Midale CO2 

Monitoring and Storage Project (2000–2012).

Founding and supporting the Canadian 

Clean Power Coalition (CCPC) (early 2000s 

to present), an organization dedicated 

to investigation and advancement of 

technologies related to clean use of coal for 

power generation.

F O R  M O R E  T H A N  T H R E E  D E C A D E S ,  SaskPower has been conducting internal 

research and supporting external research to develop and validate new technologies 

to mitigate environmental impacts associated with GHGs, SO2, NOX, mercury, and 

particulates. These undertakings have included: 

Being the founding funder of the Aquistore deep 

saline aquifer CO2 geological storage monitoring 

project (2009–2017) managed by the Petroleum 

Technology Research Centre in Regina, SK. This 

project is currently monitoring the geological 

storage of CO2 from BD3 as of April 2015. That 

daily injection volume is expected to increase 

over time as injectivity improves.

Initiating and managing the Emissions Control 

Research Facility (ECRF) at the Poplar River 

Power Station near Coronach, SK. Mercury 

control technologies were validated at this 

facility prior to being implemented. During the 

design and engineering of BD3, SaskPower 

recognized that there was a paucity of validated 

data to support new capture technologies and 

thereby reduce the risk of scale up and other 

uncertainties. ECRF may be part of advancing 

and maturing some of those technologies.

T H E S E  E F F O R T S  have not been 

simply about developing new 

technologies but have been more 

importantly about reduction of the 

risk of decision making for future 

clean coal power plant technology 

and equipment options. Providing 

venues to demonstrate and validate 

technologies has the advantages of: 



The SaskPower Carbon 

Capture Test Facility is 

validating new power 

systems developed by 

Mitsubishi Hitachi as its first 

project to be completed by 

the end of 2016.
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1 
It has designed, constructed and is operating 

the Carbon Capture Test Facility (CCTF) at the 

300 MW Shand Power Station, which officially 

opened in June 2015.

The facility incorporates a 2-meter diameter 

CO2 absorption tower capable of capturing 

120 tonnes per day of the gas. This is at 

engineering validation scale.

The facility is validating new power systems 

developed by Mitsubishi Hitachi as its first 

project to be completed by the end of 2016. 

It will continue to test vendor technologies 

on a confidential basis in future years and 

will also consider non-confidential testing in 

collaboration with other partners. 

The facility will ensure that future SaskPower 

projects will benefit from a selection 

of validated commercial technology 

that will considerably reduce the risk of 

commercialization and provide the essential 

data to design and engineer the associated 

full-scale facilities.

Since the facility is part of a full-scale power 

plant, there will be the opportunity to evaluate 

entire systems upstream of carbon capture 

and their impacts on capture technologies. 

This will present an opportunity to adjust each 

piece of equipment and monitor the impact 

on the entire power generation system. For 

instance:

W H AT  would be the power levers? 

W H AT  would the capture levers? 

H O W  would we need to optimally integrate 

both sides of the power plant to, for example, 

reduce steam consumption in capture? 

H O W  would we manage flue gas? Fly ash? 

2
The ECRF continues to be operated at Poplar 

River to validate other emissions control 

technologies.

3
Tracking and troubleshooting amine chemistry 

is an ongoing process at two field laboratories 

(Boundary Dam and Shand) and at the Central 

Amine Chemistry Laboratory in Regina. The goals 

of this research are to understand degradation 

mechanisms and reaction pathways to mitigate “bad 

actors” like SO3 and other flue gas constituents that 

impact both SO2 and CO2 amine-based capture 

processes, and to understand the formation and 

toxicity of nitrosamines in the amine capture system 

to help mitigate their formation and/or develop 

appropriate disposal strategies. SaskPower is also 

collaborating in complementary work at the University 

of Regina.

4
An annual SaskPower Symposium on Post-

Combustion Capture for Coal-Fired Power 

Generation has been held twice in Regina 

during 2013 and 201458. SaskPower will also be 

hosting the 2015 IEAGHG PCCC3 Conference. These 

have been/will be public knowledge and information 

exchange vehicles to maximize collaboration 

and information exchange, while minimizing any 

unnecessary duplication of effort.

5
SaskPower intends to share non-commercial 

insights and data from designing, constructing 

and operating the PCC facility at BD3, the 

only fully cost-validated model for clean coal power 

generation combined with integrated commercial 

CCS technologies in the world. This will be the site 

for “ground truthing” the details of integrated amine-

based post-combustion CO2 capture. Although 

the mechanics of cooperation remains a subject 

of discussion, there is interest in collaboration 

with technology vendors and various research 

organizations such as the University of Regina59, the 

UK CCS Research Centre60, CO2 Technology Centre 

Mongstad, and others.

Consequently, since 2012 SaskPower has ramped up its clean coal technology 

development activities in support of finding and proving the next best CO2 capture 

technology. Additional new activities include: 



6
SaskPower is contemplating a new CCS Consortium that may include 

opportunities to collaborate in the following areas, providing the  

necessary alignment between participants can be achieved: 

Technology    Project management 

Research     Training

Procurement    Regulatory affairs

Supplier management   Government relations

 

All of the aforementioned activities are timely given the need to make a 

technology decision for BD4 and BD5 by 2019, should it be decided in  

two years’ time that the units will be retrofitted rather than decommissioned.

FIGURE 21 | SASKPOWER’S STRATEGIC CCS INITIATIVES AND RELATIONSHIPS
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ICCS – Integrated Carbon Capture and Storage, 

which is the name of the combined BD3 power 

plant retrofit project and the geological storage of 

its captured CO2.

IEAGHG – IEA Greenhouse Gas R&D Programme

MW – Mega-Watt, the energy unit used for power-

generating capacity 

PCC – Post-Combustion Capture

PM2.5 – Fine Particulate Matter found in the air that 

is less than or equal to 2.5 mm (micrometres) in 

diameter and normally only observed by electron 

microscope. This material is often associated with 

energy combustion and the fine particulate matter 

is believed to cause serious health issues upon 

entering lungs of air-breathing animals.

PM10 – Coarse Particulate Matter found in the air 

that is less than or equal to 10 (mm) micrometres 

in diameter. It can be seen with the human eye 

in the air as soot, dust, dirt and liquid droplets. 

This material is often associated with energy 

combustion.

PTRC – Petroleum Technology Research Centre, 

a non-profit R&D corporation located in Regina, 

Saskatchewan

R&D – Research and Development

QA/QC – Quality Assurance and Quality Control

SE - Southeast

SaskPower – Saskatchewan Power Corporation

  

This is not a comprehensive list.

BD3 – Boundary Power Plant Station Unit 3

CCS – Carbon Capture, Transportation and Storage

CCPC – Canadian Clean Power Coalition

CCTF – SaskPower’s Carbon Capture Test Facility (at 

Shand Power Station)

CEPA – The Canadian Environmental Protection Act

CIC – Crown Investments Corporation of the 

Government of Saskatchewan (owner of all Crown 

corporations such as SaskPower)

CO2e – The climate forcing factor associated with 

a greenhouse gas expressed as “carbon dioxide 

equivalents”. For example, the climate forcing factor of 

methane (CH4) is 21 times the factor for CO2. Hence, 

one methane molecule is equivalent to 21 carbon 

dioxide molecules in terms of greenhouse impact on 

the climate.

C$ – Canadian Dollars

EC – European Commission

ECRF – SaskPower’s Emissions Control Research 

Facility (at Poplar River Power Station)

EOR – Enhanced Oil Recovery

EU – European Union

GHG – Greenhouse Gas

GWh – Giga-Watt-Hour, the energy unit of total power 

generation

ABBREVIATIONS
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8 Melzer, Stephen, 2012. Report for the National Enhanced Oil Recovery Initiative, Center for Climate and Energy Solutions 

Carbon Dioxide Enhanced Oil Recovery (CO2 EOR): Factors Involved in Adding Carbon Capture, Utilization and Storage 
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