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The fundamental elements of SaskPower’s 

success in the resumption of operation of the BD3 

power unit in 2014, along with its new capture 

facility were:

A separate transition team was established with its own 

project manager

A comprehensive training program was developed, comprised 

of over 80 modules that relied heavily on the process simulator 

developed for the design and engineering stage of the project.

Operational readiness involved preparation of a wide array 

of documentation covering SOPs, a customized Quality 

Management System and a new pressure system integrity 

process.

A thorough HAZOP process supported the development of 

SOPs and identified potential hazards that would be mitigated. 

Construction was sequenced and scheduled to ensure 

equipment was installed in the order of use.

Commissioning was led by SaskPower’s project engineering 

team and plant operations team on each piece of equipment 

upon completion of installation. This staged approach ensured 

a safe and thorough commissioning and that operations 

teams had hands-on experience when the plants were ready 

for full-time operation. 

Operation of the power plant began in June 2014 before 

the capture plant was put into service in October 2014. This 

ensured any major operational issues associated with the 

power plant were addressed before the team took on the 

challenge of the capture plant operation.

Systematic resolution of operational issues in order of financial 

priority in the first couple of years of operation.

THE APPROACH TO 
ACHIEVING A SUCCESSFUL  
TRANSITION TO  
OPERATION
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ensured that the power plant, the capture plant 

and the operations team were all well prepared 

for full-time operations, to enable swift action to 

address any issues and challenges that arose in the 

transition to operation. 

During design, engineering and construction, 

the key challenges that could be foreseen for 

the capture plant were associated with the new 

technology and its inherent risk due to lack of 

operating history within the power industry to 

inform design and equipment choices. However, 

from startup of the capture plant, it has produced 

saleable CO2, albeit initially at lower volumes than 

the maximum planned, output that has been 

successfully pipelined to Cenovus’ Weyburn oil 

field for CO2–EOR. Once the power plant was in 

operation, its key challenges were expected to be 

behind it as they were solely related to construction. 

This has indeed been the case. 

Nevertheless, streamlining, troubleshooting, and 

construction deficiency rectification is underway to 

improve overall operation and performance. It will 

likely take a couple of years to clear all of the issues 

associated with operation and maintenance of the 

capture plant to assure reliable performance and 

integration with the power plant. Once that work is 

behind SaskPower, it is expected that the retrofitted 

BD3 power unit will run for its full 30-year lifespan 

with very few issues.

The power plant and the capture plant have been 

operated with slightly different focuses. Both plants 

have been operated by power engineers. The 

capture plant has been managed by a chemist and 

has been fully integrated with the on-site laboratory 

that was established for quality assurance purposes 

regarding the amine chemistry. The plants have 

been operated by separate teams but they work 

toward the same end goals for the entire BD3 

power unit, namely power delivery to customers 

and secondarily management of the saleable by-

products. Each of the two control rooms enable 

visualization of the entire power unit, so that key 

learnings about each plant and their integration 

are absorbed and utilized to ensure a unified and 

efficient operations team. 

The capture plant process optimization that was 

ongoing as of mid-2015 necessitated a solid 

understanding of the chemical processes during 

the CO2 and SO2 capture, whether the plant 

performs well or whether there are unintended 

chemical reactions that could result from off-

spec performance. It is anticipated that once the 

chemistry is thoroughly understood in the capture 

plant and it becomes a standard plant for SaskPower 

to operate, the operations teams will amalgamate 

and operators will seamlessly be able to work in 

either part of the facility. 



Some issues were expected during the 

transition from commissioning to full-time 

operation of the power and capture plants. 

These included:

A washing system with significant 

over-capacity margins and extensive 

instrumentation was installed anticipating 

fly ash problems in the Flue Gas Cooler. No 

fly ash issues have been observed to date.

Heat recovery from the Flue Gas Cooler has 

met expectations that has meant only four 

of six feed water heaters in the power plant 

have been required when the capture plant 

is in operation. The backup two heaters 

have only been required in order to deliver 

full power to the grid (i.e. 161 MW) when the 

capture plant is not in operation. If a future 

retrofit were designed to deliver constant 

power to the grid regardless of capture plant 

operation (i.e. 115 – 120 MW), the additional 

2 heaters would not be required.

The latter outcome is a learning that will assist 

in the design of the next retrofit and also 

represents an opportunity to make a choice 

between operation in full-time capture mode 

(which would mean a design to generate 

the same power regardless of capture plant 

operation and thereby would require fewer 

feed water heaters) or to assume flexible 

capture plant operation would be the norm. In 

other words the latter approach would require 

a design to generate more power when the 

capture plant is off, which would require the full 

complement of feed water heaters deployed at 

BD3 that is operated in this fashion. 

. 

Some issues were unexpected during the transition 

from commissioning to full-time operation of the power 

and capture plants that included:

The capture chemistry worked “right out of the 

box”, which was a bonus for SaskPower and its 

contractors. As the operations mature, chemistry 

will become more complex. Managing the full 

range of chemistry through all of the processes 

will require ongoing focus throughout the life of 

the plant, but initial operations are, of course, 

the most challenging. A highly talented joint 

SaskPower–vendor chemistry team, with external 

support as needed, is working to stay on top of 

amine chemistry.

The more complicated the equipment, the more 

reliable its operation has been. The more mundane 

equipment challenges are part of the construction 

deficiency rectification schedule for 2015. Both the 

new steam turbine and the CO2 compressor have 

presented very few problems.

The Amine Purification Units have been particularly 

difficult to manage. It is uncertain whether this is due 

to vendor design or an EPC implementation issue. 

Managing this concern is part of the construction 

deficiency rectification schedule for 2015.

A few mechanical issues like tube leaks had to be 

repaired immediately. These have been completed.

Although varying coal quality has always been an 

ongoing issue at the power plant, it is believed that 

the waste incineration system may have contributed 

to additional slagging. Twice since the restart of 

BD3, slagging problems have required the power 

units to come off line. Careful control of the waste 

water pH has largely eliminated this issue.

ANTICIPATED  
ISSUES

UNANTICIPATED  
ISSUES
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This list of anticipated and unanticipated issues is 

surprisingly short given the immaturity of the CO2 

capture technology installed at BD3, and the low level 

of associated engineering knowledge and operating 

history related to integrating that technology with 

modern coal-fired power generation.

Combined with the pre-conditioning of the flue gas 

before entry to the capture plant, the new flue gas 

emitted from the stack at BD3, as designed when 

the capture plant is in operation, shows significant 

improvement in the quality of all air emissions 

compared to BD3’s pre-retrofit emission performance 

[Table 2]. 

CONSTITUENT PRE-CCS POST-CCS* CHANGE

Power 139 MW 120 MW 13.6%

CO2 3604 tonnes/day 354 tonnes/day 90%

SO2 7 tonnes/day 0 tonnes/day 100%

NOX 2.4 tonnes/day 1.05 tonnes/day 56%

PM10 190 kg/day 15 kg/day 92%

PM2.5 65 kg/day 7 kg/day 70%

TABLE 2 | BD3: PRE AND POST CCS DESIGN PERFORMANCE

*Design Values



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
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