
SUMMARY  
OF THE CHALLENGES 
ENCOUNTERED 
FROM INCEPTION TO 
OPERATION OF THE 
BD3 RETROFIT

O R G A N I Z AT I O N  

By 2008, SaskPower was no longer organized to 

manage a “mega” energy project. The last project 

of this size was the design, engineering and 

construction of the Shand Power Station that was 

completed in 1992. The Shand engineering team had 

long since been disbanded and most team members 

had retired or left the company.

P O W E R  P L A N T  A N D 
C A P T U R E  P L A N T  
I N T E G R AT I O N 

The most complicated part of the design and 

engineering process was integration of the power plant 

with the capture plant. This was a custom design and 

completely new territory as the first project of its kind 

in the world. Accordingly, the project bore unusual 

expenses associated with first-time technology risk 

mitigation. This was expected and was the justification 

for seeking the C$240 million federal funding. It is 

expected that these costs will not be incurred on the 

next similar project.

T E C H N O L O G Y  C H O I C E

Making the carbon capture technology choice was 

particularly problematic because it was difficult to 

visualize any of the processes under consideration 

and its integration with the power plant due to lack of 

scalable engineering data and operational history.
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T E C H N O L O G Y  R I S K  
M A N A G E M E N T 

Risk management during design and engineering meant 

building a considerable amount of equipment redundancy 

into the capture plant. The successful operation of the power 

plant during upsets and trips in the capture plant has meant 

that some of this equipment was not ultimately required. The 

associated challenges were:

to determine how much redundancy was sufficient to 

effectively manage the technology risk AND satisfy 

stakeholders, and

to keep capital costs within reason so that the BD3 ICCS 

project was affordable.

This was typical for a first-time project leading to a one-time 

cost of performance uncertainty.

L E N G T H Y 
P R O C U R E M E N T   

Procurement processes were often protracted 

due to multiple levels of approval required 

each time a piece of equipment was selected. 

It took approximately 2 years to complete 

the final design and engineering as a 

consequence of the procurement time and its 

impact on overall design.

T H I R D  PA R T Y 
R E V I E W

The third-party review by R.W. Beck 

came at a challenging time in mid-2010 

when workload was at a high level as the 

SaskPower team tried to complete the 

engineering for the project. This led to a very 

high workload for the engineering team. 

C H A N G E  M A N A G E M E N T 
A N D  P R O C U R E M E N T 
Change management during design and engineering 

was a particular challenge that was complicated by 

procurement requirements: 

The open procurement process necessitated 

by the public ownership of SaskPower required 

tight technical specifications for appropriate 

and timely management of purchasing to avoid 

unnecessarily extensive lists of bidders and the 

associated SaskPower workload to evaluate their 

proposals. Regardless, a longer list of potential 

options for each piece of equipment than 

desirable was considered in most instances. 

Each equipment selection inevitably slightly 

changed the overall engineering design and 

impacted choices of other pieces of equipment. 

This could be termed a “ripple effect” that 

lengthened the time required to complete the 

engineering design prior to construction approval 

in December 2010..

Technology risk for CO2 capture was mitigated by 

keeping a tight rein on performance specifications 

for the integrated equipment in the power plant 

as well as the capture equipment. Changes in 

equipment choices, with associated differing 

performance specifications, made technology risk 

management difficult.
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C O M P L E X I T Y  O F 
“ B R O W N - F I E L D ”  
C O N S T R U C T I O N   

SaskPower and its owner’s engineer (Stantec) undertook 

the integration of the power plant and the capture plant 

using a design-build approach, in order to manage the 

complex “brown” field construction in the power plant 

that would have made an EPC approach uncompetitive. 

There was a significant amount of additional scope that 

was discovered as the design was progressed. 

L O C AT I O N  O F  B D 3 
W I T H I N  T H E  P O W E R 
S TAT I O N   

Unit 3 is located in the middle of the Boundary 

Dam Power Station. This complicated the ability to 

physically move tradespeople and materials around 

the construction site, necessitating construction of 

two people elevators and one mechanical elevator, as 

well as roof-top lunch rooms and roof-top openings 

that were used solely for the construction period.

I M PA C T  O F  T I M I N G 
O F  C O N S T R U C T I O N   

Construction costs had doubled from 2004–2007 

in Western Canada55. This was partly due to 

a shortage of skilled trades labour and many 

competing “mega” energy projects in the region, 

as well as record prices for construction materials 

such as steel. 

K E E P I N G  O P T I O N S 
O P E N   

SaskPower needed to keep technology and 

equipment options open for an extended period 

of time until decision makers were comfortable 

with the recommended course of action. This was 

typical for a first-time project to build technology 

confidence.



67

M A N A G I N G  L A B O U R  

Due to the high level of competition for skilled labour 

in Western Canada, SaskPower had to ensure it was an 

“employer of choice” by effectively managing a myriad 

of unusual details, including: accommodations, on-site 

infrastructure, parking, ease of manpower movement at 

site, etc. Additionally, operator staffing for the capture 

plant had not been foreseen and had to be undertaken 

at a time when the skilled labour shortage was at its 

peak in the early-2010s in Western Canada.

M E G A  P R O J E C T 
I N V E S T M E N T  D E C I S I O N 

A technology decision, and its associated investment 

approval by stakeholders, is made at a fixed point in 

time. Technical, business and economic conditions 

will most likely change from that decision time until 

the project is completed. However, the company 

will be held accountable by its shareholders for the 

investment decision when the facility is operational.

U N F A M I L I A R I T Y  W I T H 
C A P T U R E  E Q U I P M E N T   

First-time projects typically require the time to gain 

experience in the operation of unfamiliar equipment 

and processes. Added to this was the complication of 

working with unexpected amine chemistry, which was 

completely foreign territory for a power company. During 

2015–2016, SaskPower is correcting construction 

deficiencies and building knowledge and understanding 

about amine-based capture chemistry to help optimize 

the chemical processes in the capture plant. 

C O R P O R AT E  P O L I C Y 
C H A N G E S   

Several policies within SaskPower changed during 

the project period (2008–2014), including: new 

safety standards (e.g. banning man lifts, asbestos 

management); a new quality assurance program; and a 

new procurement process.

FIGURE 19 | BD3 RETROFIT CAPITAL COST BREAKDOWN
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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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