
The University of Newcastle newcastle.edu.au/singapore

Cost benefit analysis of HELE and 
Subcritical coal fired electricity generation 
technologies in Southeast Asia
AIEE Rome 2019

https://www.google.com/imgres?imgurl=https%3A%2F%2Fd3136b1o0oysf5.cloudfront.net%2Forganisers%2F207184%2F6qimSoI1NEWuVivH-Pur-A_500_500_Max.jpg&imgrefurl=https%3A%2F%2Fwww.stickytickets.com.au%2Fuonglobal%2Fdetails&docid=afy6o9c-zEzJLM&tbnid=yMjLgKvFknE7_M%3A&vet=10ahUKEwjS8bfciI3mAhXNSH0KHepvBpIQMwhLKAEwAQ..i&w=500&h=482&bih=654&biw=1536&q=newcastle%20logo%20UON&ved=0ahUKEwjS8bfciI3mAhXNSH0KHepvBpIQMwhLKAEwAQ&iact=mrc&uact=8


2 |  The University of Newcastle newcastle.edu.au/singapore

1) Background

2) The Challenge

3) Methodology

4) Results

5) Conclusion

Overview

1

https://www.google.com/imgres?imgurl=https%3A%2F%2Fd3136b1o0oysf5.cloudfront.net%2Forganisers%2F207184%2F6qimSoI1NEWuVivH-Pur-A_500_500_Max.jpg&imgrefurl=https%3A%2F%2Fwww.stickytickets.com.au%2Fuonglobal%2Fdetails&docid=afy6o9c-zEzJLM&tbnid=yMjLgKvFknE7_M%3A&vet=10ahUKEwjS8bfciI3mAhXNSH0KHepvBpIQMwhLKAEwAQ..i&w=500&h=482&bih=654&biw=1536&q=newcastle%20logo%20UON&ved=0ahUKEwjS8bfciI3mAhXNSH0KHepvBpIQMwhLKAEwAQ&iact=mrc&uact=8


3 |  The University of Newcastle newcastle.edu.au/singapore

Background
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Coal fired electricity generation
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• Coal fired electricity generation with a total capacity of 1700 GW 

account for 41% of electricity generation worldwide.

• Responsible for over 28% of global CO2 emissions

• Responsible for global warming and associated with devastating 

public health and environmental impacts.

• Several coal user countries have been working on their nationl plans 

to kick in global efforts to reduce CO2 emisions from their electricity 

generation sectors through development and deployment of HELE 

coal fired power generation technologies.
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HELE efficiency ratings, emission 

reductions, and CCS savings
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The 2DS Scenario
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Figure. 1  Electricity generation from different coal-fired power technologies 

in the 2DS
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Necessity of HELE technology 

pathway
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• Coal is the largest source of 

electricity generation.

• Installed capacity to increase 

around 160 GW by 2040

• Coal generation will overtake 

gas by 2040.

• Coal will provide 40% of 

electricity generation by 2040.

• There is a regional 

understanding among ASEAN 

nations that growing use of 

coal will necessitate a HELE 

technology energy pathway.
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The Challenge and Motivation
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• HELE coal-fired technologies are expensive to build.

• High cost is the main restriction element for large scale deployment.

• Subcritical technology have been traditionally preferred due to their 

low upfront costs and shorter lead time.

• It is highly likely that project developers end up accepting lower 

efficiency and poor emission rates from sub-critical coal fired 

technology.

• To decarbonize electricity sector by 2050 under 2DS, subcritical 

pants need to be completely phased out by 2050.

• Following 2020, more efficient CCS and HELE coal fired power 

plants are to be employed.

• IEA thus recommends national energy plans and policies to rapidly 

phase out construction and deployment of subcritical stations .

• Progress on current deployment of HELE coal fuelled facilities is 

slow and subcritical units are still being deployed.  
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Methodology
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Levelized cost of electricity 

(LCOE) generation

8

• The LCOE metric considers project’s overall expected lifetime costs 

(including construction, fuel, financing, maintenance, insurance, 

taxes, and incentives), which are then divided by project’s lifetime 

expected power output (kWh).

• THE LCOE ins US$ per megawatt-hour(US$/MWh) is calculated 
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Levelized cost of electricity 

(LCOE) generation
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The four scenarios
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• Scenario 1 (Base Scenario)

• Assumes no future for carbon pricing and no controls over NOx and SOx

emissions in Southeast Asia. 

• LCOE analysis is simply based on base plant EPC, O&M, fuel costs, and 

financing costs.

• Scenario 2 (Climate change mitigation scenario)

• We assume a small price of US$ 10/ton as a shadow price on carbon for the 

achievement of low emissions to help limit global mean temperature under 

2DS. 

• Scenario 3 (Pollution Control Scenario)

• This scenario adds the cost of deSOx and deNOx facilities to the respective 

coal-fired plants in our analysis.

• Scenario 4 (Climate change mitigation and pollution control scenario)

• Under this scenario, the costs of deSOx and NOx facilities and carbon 

pricing are thus integrated in the overall costs of coal-fired plants.
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Assumptions
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Assumptions
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Results
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Conclusion
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• The pollution control scenario (i.e., implementation of carbon pricing policy) 

surpasses the other scenarios in displacing subcritical plants sooner than 

earlier to pave the way for HELE technologies.

• Reduced coal prices and increased life spans benefit both HELE and 

subcritical coal-fired power plants.

• HELE coal-fired power plants are economically competitive against 

subcritical plants.

• A-USC coal-fired power plants are the most economically attractive choice 

for deployment in Southeast Asia, followed by USC, and SC plants.

• In the short run the Southeast Asian economies should focus on devising 

and implementing carbon pricing to support quicker deployment of HELE 

and displacement of subcritical technologies. 

• Ultimately, in the log-run, a strong carbon price signal will be needed with 

strict emission standards to enable HELE transition. 

19
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Questions??
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Thank You
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