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The Development Trend of Net Zero Emissions of Worldwide Electric Industry and its
Strategic Implications for Taiwan Power Company
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Abstract

After the signing of the Paris Agreement, many countries have successively declared their carbon
reduction targets and turned policies into legislation. The COP26 further accelerated the discussion of
2050 net zero carbon emissions (NZE). Also, President Tsai Ing-wen has announced the net zero
emissions goal in 2021, committed to achieving the goal of reducing carbon emissions. Therefore, it is
predictable that the energy policies of Taiwan may undergo drastic changes in the future.

In this regard, we put our focus on following up the development trends of carbon reduction in
major countries, then integrates the development restrictions and measures adopted in each country’s
different functional areas of the electricity department, e.g., generation, transmission and distribution,
and retailing. By doing so, we grasp the potential impact on electric utilities.

To serve as a reference for TPC to plan its 2050 NZE path, as well as the corporate strategies, 7
global benchmarks were analyzed. And based on their Net Zero transition strategies, we came up with
some recommendations for the TPC’s future development goals and listed up the issues that should be

aware of at each stage.

B # 5a (Key Words) : 7 FZ kI (Net Zero Emissions) + E % (Policy) ~ B[4 8 % (International
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The Development Trend and the Coping Strategies of Electricity Market Moving towards Net
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Abstract

As the research of IEA indicated, energy sectors (including power sector) accounts for 40%
greenhouse gases emissions. To achieve net zero emissions (NZE), the strategies that power sector
may adopt include deploying a large amount of renewable energy, restricting the operation of
traditional thermal power plants and recruiting innovative power generation resources. This study
aims to analyze the evolving trend of worldwide electricity markets to serve as reference for
Taipower and the government to evaluate the status quo of the electricity market in Taiwan. As the
results of this study show, Taiwan shall establish a comprehensive electricity trading market to
improve the operation efficiency of the existing generation resources ; Next, dynamically
adjusting the market rules to respond to the changing market environments, such as the entering of
innovative generation resources; Finally, introducing distributed resource and flexible resources to
improve the flexibility and resilience of power system.
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Risks and Opportunities for Electric Industries Moving towards 2050 Net Zero Carbon
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Abstract

Along the way moving towards net zero carbon emissions (NZE), a large amount of
intermittent renewable energy will enter power systems. When bringing in new risks and
opportunities, it is becoming more and more difficult ensuring stabile and high quality
power supply solely with supply side resources. Nevertheless, by the aid of an efficient
electricity market trading platform, we may introduce diverse technologies and demand
side participation, and achieve 2050 NZE under the premise of economic efficiency and

system security.
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In Response to the Challenges of Changing Net Load Curves under the Impacts of Climate

Change and Large-scale Integration of Renewable Energy Sources
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Abstract

At this important moment of global energy transition, electric utilities of developed
countries not only have to face the competition of renewable energy generators and retailers, but
also disruptive technologies, such as distributed generation, e.g., energy storage system and
electric vehicles. These new energy sources have casted uncertainties on electricity supply and
demand in the terms of time and geography. However, dispatchable resources and the
corresponding measures cannot be accomplished overnight-unless all of the factors, e.g.,
industrial development policies, climate, population distribution, and energy structure, are taken
into consideration. That said, a model of long-term load forecasting is needy to serve as reference

for planning and developing electric infrastructure.
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Assessing the Impacts of Carbon Economy Measures on Taiwan's Power Supply and
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Abstract

This study uses a model titled TPC-IRP to simulate Taiwan's optimal power supply and
demand strategy, based on two scenarios, namely the baseline scenario and the carbon fee
scenario, to evaluate the impact of carbon fee on the power system in Taiwan. As the
evaluation results of the baseline scenario showed, the generation percentage of fossil fuels in
2050 will be as high as 69.76%, and the percentage of renewable energy 24.5%- the optimal
power supply strategy without carbon fees. Regarding the carbon fee scenario in 2050, the
generation percentage of fossil fuels is about 45.24%, and renewable energy 38.84%. In the
baseline scenario, the carbon emissions derived from electricity generation will increase to
141.87 million tons in 2050, about 14% increase compared to that of 2020. As for the carbon
fee scenario, the carbon emissions will drop to 83.99 million tons by 2050, a decrease of about
32.6% compared to that of 2020. In the carbon fee scenario, the electricity cost will increase to
4.26 NT$/kWh in 2050, an increase of about 57% compared to that of 2020, and the power
system needs to pay up to 20.2 billion NT$ carbon fee in 2050.
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hydrogen energy in energy transition and net-zero emissions issues, as well as its relationship to
energy system integration. The paper is divided into five sections: The second, examining the
integration of hydrogen energy and energy systems; The third, discussions regarding the
technical development path of the hydrogen supply chain system; the fourth, the market
opportunities, business models, and strategic planning of hydrogen; Lastly, the conclusion and
recommendation.
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The Opportunities and Challenges for Taiwan to Achieve Net Zero Emissions - Technology

Development and Strategic Planning of Hydrogen Energy
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Abstract

Climate change could destabilize economies and threaten global security and human
well-being. If human-caused greenhouse gas emissions continue to grow, they are expected to
exacerbate global warming, raise the average temperature of the Earth's surface to levels not
seen in millions of years, and have a major negative impact on overall economic stability. In the
face of the net-zero emission target, the parties to the Paris Agreement have shown insufficient
reduction ambitions and a lack of specific and active reduction action plans. These are the
biggest dilemmas and challenges facing the current global 2050 net-zero emission target. As to
Taiwan, featured with small but densely populated island, well-developed industries, but lack of
indigenous (traditional) energy, the key issue confronted is to construct a stable and feasible
net-zero carbon emission energy supply system that enables Taiwan to sustain its development
and at the same time maintain its competitiveness in the future. In view of recent development
revealed by the opportunities and potential of hydrogen energy in the promotion of clean energy

and low-carbon hydrogen energy technology, the purpose of this paper is to examine the role of
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Silver Linings of Carbon Reduction in Coal-fired Units: Ammonia Co-firing

$ %\ BN ks 7‘!’,},\/)}2)";* fﬁ 2l f—é—*
Li, Tai-Cheng Wang, Pai-Yi Yang, Ming-Wei
9% 2 " S
Yang, Tai-Jan Ting, Fu-Pin Chiang, Yen-Cheng

m =

K ITHEAHAE T B Y Jecbik B 1S AR B o - BEZR SR EE O PR g B AR > HESE 52050
SR AR A R A E AR E (B Y A € A I U R A0 A K D B SHL R P TR Ry B R Y
Tk bR SR 2 — > Fooh SCDUPA SRR AH B bR FIR e 2 o ARG > — e B DRl i 5 7l - S e 1B
T WR PR AH 220 0 52 B B L > 3% OS2 MR B B AL AE BB B 18 ) RE Y AR A7 320 > R & AEA
B A g EL S btk - ERAENERAE & WRE S REIEA - TR AT 0k
AYBR PR > A SCHEFT ARG R S AR i Z S B EA AT - ¥ Bh iR B A =] 4 (| B 7 0%
PR AT AL PR EAY SRS I -

Abstract

According to the planning of Taiwan’s carbon reduction path, the ratio of thermal
power generation will decrease year by year, but thermal units still have to play an
important role to maintain generation and load balance along the way to 2050 net zero
emissions (NZE). As we all know, reducing carbon emissions of thermal generators is
important and coal-fired units have more carbon emissions than the other fossil fueled
generation technologies. Therefore, ammonia co-firing of coal-fired units receives more and
more attention. As a survival opportunity for coal-fired units, ammonia does not yield
carbon dioxide during combustion and is easy to transport. When properly developed, this
new generation technology may significantly reduce the carbon emissions of coal-fired
units. The results of this study regarding the discussion and integration of ammonia
co-firing technology may serve as a reference for the company to draft useful strategic

options to tackle the issues originated from 2050 NZE.
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Opportunities and Challenges for Electric Industry towards 2050 Net Zero Carbon Emissions
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Abstract

Accompanied with the opening-and-closure of the 26th United Nations Conference on
Climate Change (COP26), net zero carbon emissions (NZE) has become a roaring global trend.
Most countries participating COP26 have pledged to reduce the use of fossil fuels to achieve the
goal of 2050 NZE. In response to the aforesaid global trend, the Executive Yuan is scheduled to
disclose Taiwan’s carbon reduction path together with the strategies of energy sector, from the
perspectives of carbon reduction, zero carbon power resources, electrification and carbon capture.
Electric industry, the main sector of carbon emissions, unavoidably will be significantly affected
in all respects. In this study, we utilize the strategies and measures collected from worldwide NZE
cases to compare with the domestic policies and measures under discussion to serve as reference

for Taipower and the government.
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