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THE 
BUSINESS CASE

FOR  
BD3 ICCS



FIGURE 13 | USING COAL TO GENERATE POWER AND VALUABLE BY-PRODUCTS

THE IMPACT 
OF BY-
PRODUCTS

In its simplest form, the business case for the BD3 

retrofit to convert to clean coal power generation 

boils down to making valuable by-products (CO2, 

sulphuric acid and fly ash) to meet regional market 

demands, in addition to power generation [Figure 

13]. Those very by-products had been determined 

from economic forecasts to have competitive 

pricing in Saskatchewan and the northern USA at 

the time the decision to construct the BD3 retrofit 

was made in late 2010/early 2011. 

The projected, highly competitive market for by-products 

is expected to span the useful operating life of the 

retrofitted plant (i.e. 30–35 years), thereby offsetting 

a major part of the capture plant investment cost. The 

economic evaluation of the BD3 design(s) assumed that 

the capture plant would be operated at 85% capacity, and 

would produce 1 M tonnes per year of supercritical, high-

purity CO2 or approx. 3250 tonnes per day. This economic 

scenario could be characterized as the yield of a zero 

net present value for the Integrated Carbon Capture and 

Storage Project (ICCS) at BD3. A key component of the 

business case of BD3 was the rare injection of federal 

funding (C$240 million), that represented approx. 20% 

of the capital cost of the retrofit, and helped to offset the 

cost of engineering and design of the retrofit since it was 

a “first time ever” project in Canada.

IMPERMEABLE FORMATIONS
IMPERMEABLE FORMATIONS

SHALLOW COAL BEARING FORMATIONS

IMPERMEABLE FORMATIONSDEEP OIL/GAS BEARING GEOLOGICAL FORMATIONS

DEEP SALINE AQUIFER

OIL RESERVOIR

ELECTRICITY

ENHANCED

OIL RECOVERY
CARBON AS COAL

not to
 scale

CO2

CO2

CO2

SULPHURIC ACID

FLY ASH

CO2

CO2



31

The business case for 

the BD3’s ICCS retrofit 

boils down to making 

valuable by-products, 

namely CO2, sulphuric 

acid and fly ash, for off-

taker markets.

REALIZING 
CONTINUED VALUE 
FROM EXISTING 
INFRASTRUCTURE

In fact, so huge was the forecasted potential for CO2 

sales volume and price over the next few decades 

in the southeastern Saskatchewan region, it was 

not essential to have a long-term CO2 sales contract 

in place to support the approval of construction of 

the project by CIC in early 2011. Market demand 

was effectively 100% assured. However, well before 

the first delivery of carbon dioxide by SaskPower in 

October 2014, the entire volume of CO2 was sold 

to Cenovus under a ten-year contract41. Cenovus 

planned to use the CO2 for its EOR operation at the 

Weyburn oil field. It seems entirely likely that should 

the value of CO2 rise over time due to increased 

demand by the local oil industry, SaskPower would 

actually realize an unplanned financial gain from 

the BD3 retrofit that couldn’t be predicted when the 

capital expenditure was approved in 2011. 

What made the economic case so compelling for 

generation of power from clean coal using an existing 

power plant versus the unfavourable economics 

of power from a newly-built clean coal power plant 

was the sunk cost in existing infrastructure. The BD3 

power plant was constructed in 1970, when skilled 

labour was plentiful and materials, like steel, were 

inexpensive. The prices of labour and materials were 

quite the opposite around 2010 when the business 

case for BD3 was finalized. Furthermore, as a 

consequence of SaskPower’s long-term employment 

of skilled power engineers at Boundary Dam Power 

Station, there would likely be a suitable pool of 

workers in the region to staff the retrofitted power 

plant when it was completed. The situation could well 

be quite different at a new power station elsewhere in 

the Province.

In all likelihood, an aged, existing power plant 

incorporating technology targeted for conversion 

to clean power would have reached or nearly 

reached the end of its planned useful life, and its 

capital cost could be close to full depreciation, 

when a decision would have to be made about 

retrofit vs. retirement. Retrofitting presented 

a golden opportunity to install new power 

generation technology and equipment that would 

provide reliable and efficient service equivalent to 

a newly-built power plant without the associated 

infrastructure costs. Additionally, installation of 

new power generating equipment would also be 

an opportunity to more effectively and efficiently 

deploy thermodynamic integration of the power 

plant with the capture unit rather than integration 

of carbon capture equipment with an unmodified, 

though relatively new, power plant, such as Shand.



TIMING AND 
CONSIDERATIONS 
FOR A CAPITAL 
INVESTMENT 
DECISION

As stated previously, it is important to realize that the 

business case for BD3 was made in 2009–2010, when 

natural gas prices were higher than when the BD3 

retrofit began generating power in June 2014. Those 

high natural gas prices made the comparison more 

favourable for the clean coal retrofit of BD3 versus a 

newly built NGCC power plant which supported the 

go-ahead decision for construction [Figure 14].

Intangibles that were difficult to pinpoint financially 

were also considered, given SaskPower’s public 

ownership status, that included:

better environmental footprint, 

positive socio-economic package, and

a valuable learning opportunity.

The latter factor was particularly important for a first-

time project like BD3 ICCS. The project would include 

insights upon which SaskPower and its partners could 

improve in the next old coal plant conversion project(s) 

to do the retrofit better, faster and cheaper. 

It is important to note that as a publicly-owned utility, 

SaskPower is not a profit-driven organization. It is an 

electricity-rate-driven enterprise that considers the 

lowest cost next option to supply its customers with 

power, reliably and sustainably. Consequently, if two 

roughly equivalent options have the same rate impact, 

other considerations come into play such as socio-

economic benefits. So while the aforementioned “side 

benefits” may make clean coal a better outcome than 

natural gas, SaskPower’s role is to firstly quantify the 

economic, reliability, and sustainability values and 

then to supplement that information with pertinent 

socio-economic information to support the investment 

decision by the Government of Saskatchewan. To 

be clear, the decision to proceed with the BD3 ICCS 

project was the most strategic and sustainable choice 

at the time it was made.

CAPITAL INVESTMENT

FUEL EXPENSE

0 & M

FIGURE 14 | COMPARING THE COST OF NGCC WITH 

CLEAN COAL AND CCS (2009–2010)
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CONTINUED 
ACCOUNTABILITY 
FOR MAJOR PUBLIC 
INVESTMENT 
DECISIONS

Narrowing in on a generation supply technology 

choice is not only difficult from investment, 

engineering and operating perspectives (see 

“Retrofitting an Aging Coal-Fired Power Plant”), 

but it is even more complicated when investors 

(shareholders or citizens in the case of a public utility 

like SaskPower) question the decision many years later 

when circumstances will undoubtedly have changed. 

The point in time when a technology choice is made 

is the only time when anyone can logically compare 

alternatives, such as NGCC or wind combined with 

simple-cycle gas power backup, AND any investment 

decision will be made a few years before the 

installation can be completed and operational. 

By the time a power plant is operational, the economic 

and technical conditions for the project will most likely 

have changed and can potentially make its choice look 

poor relative to newer information. Almost certainly, 

the comparative cost of various fuel sources will have 

changed. This proved to be the case for BD3 as we 

can see from recent criticism of the project from a 

number of quarters, principally ENGOs42. 

Any debate about a power generation investment 

must also consider the complete suite of power 

generation capacity being operated by the utility. 

SaskPower’s entire fleet clearly demonstrates 

that the power utility has a diverse power mix that 

ensures environmental and economic sustainability 

for many decades to come. 

At the time SaskPower decided to pursue post-

combustion capture in 2009–2010, retrofitting BD3 

to convert it into a clean coal power facility was 

comparable to the cost of building another NGCC 

power plant, which would entail the shutdown of 

the original BD3 power unit. By the time power 

was generated from the upgraded BD3 in June 

2014, natural gas prices had slumped and NGCC 

looked rosy in comparison to the retrofitted BD3 

power unit. The total C$1.24 billion budget for 

the BD3 retrofit to incorporate CCS that was 

announced in April 2011 was overrun past plan, 

reaching C$1.467 billion43 for reasons that will 

become apparent to the reader later in this report. 

The upgrade of the power plant was seriously 

over budget, while the capture plant cost was 

slightly over budget. The entire project schedule 

was delayed by several months compared to the 

original plan.

The decision to 

proceed with the BD3 

ICCS project was the 

most strategic and 

sustainable choice at 

the time it was made



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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