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Abstract

The annual power resource utilization plan serves as the foundation for Taipower’s production,
sales, and fuel procurement strategies. With the ongoing energy and net-zero transition, challenges
such as coal reduction policies, environmental constraints, greenhouse gas emission targets, and the
expansion of renewable energy have significantly impacted power resource planning and dispatch
operations in Taiwan.

To enhance the evaluation process for annual planning, this study develops a comprehensive
operational procedure and interface system centered on the PLEXOS modeling platform. The system
integrates essential parameters and constraint conditions required for power resource simulations,
incorporating current-year fuel availability, environmental regulations, independent power producer
(IPP) contracts, historical operational data, load forecasts, and a variety of external limitations.

By enabling rolling updates to the annual plan based on monthly performance and constraint
changes, the platform facilitates dynamic scenario analyses. Visualization tools further support
comparative assessments of simulation outcomes under different policy or energy context scenarios,
helping anticipate future load variations and adapt to emerging regulatory and development trends in
power system operations.
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Abstract

As part of Taiwan’s energy transition, the government has set a near-term target of achieving a
20% share of renewable energy in the electricity mix by 2025. However, the increasing penetration
of renewable energy poses significant challenges to power system stability. In recent years, many
countries have adopted battery energy storage systems (BESS) as a complementary solution to
support renewable integration, enhancing grid reliability, safety, and cost-effectiveness.

This study investigates the technical applications of battery storage systems in Taiwan’s power
grid by 2025, with a focus on scenarios involving high shares of renewable energy. Utilizing PSS®E
simulation software, the study models the integration of battery storage systems to evaluate their
performance in providing virtual inertia, ancillary services, and voltage support. The results aim to
inform the strategic deployment of transmission-level energy storage as a means of ensuring grid

stability and facilitating a reliable energy transition.
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Abstract

Severe damage, including stator core melting and through-bolt fracture, occurred during the
operation of a thermal power generator, resulting in an emergency shutdown. Such damage is not
easily repairable in the short term and often leads to significant operational and financial losses.

This study identifies the root cause as stress corrosion cracking (SCC) of the stator core’s
through-bolts, which led to uneven locking forces and misalignment of the stator core. This
misalignment intensified vibrations between laminated silicon steel sheets, causing fretting wear that
damaged the surface insulation layer. The compromised insulation triggered localized heating due to

short-circuit currents, ultimately resulting in stator core melting.
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Abstract

Hsinta Power Plant, operated by Taipower and located in Kaohsiung City, has actively engaged
in environmental protection initiatives since 1991. In recent years, the plant has intensified its efforts
to promote environmental education and successfully obtained certification as an Environmental
Education Facility in 2024. This certification entails a comprehensive and multifaceted process,
including the identification and development of site-specific environmental education features, the
deployment and training of professional educators, the design and dissemination of tailored
educational programs, detailed planning for site management and operations, and an evaluation of
environmental education outcomes over the past three years.

This study analyzes the strategies employed by Hsinta Power Plant to systematically plan and
implement environmental education practices, ultimately achieving formal certification. It further
examines the broader societal value of this accomplishment and offers strategic insights to inform

relevant policymaking within Taipower.
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Abstract

This study conducts an in-depth investigation into the application of Virtual Synchronous
Machine (VSM or VSG) technology in low-inertia power systems. The research encompasses the
development of VSG control models, small-signal stability analysis, dynamic response simulations,
and the establishment of a parameter evaluation strategy.

First, active power—frequency and reactive power—voltage control models for VSGs are
constructed. The control behavior of VSGs is then compared with that of traditional synchronous
generators under both islanded and grid-connected operation modes. Simulation platforms are
developed using MATLAB and DIgSILENT PowerFactory to analyze the impact of virtual inertia,
damping parameters, system strength, and transmission line impedance on system dynamic stability.

Furthermore, a comprehensive evaluation framework is proposed to guide the selection of
control parameters and capacity sizing. This framework accounts for design considerations such as
post-contingency load support, output overshoot limitations, and Rate of Change of Frequency
(RoCoF) constraints. Finally, the proposed models and evaluation methodology are applied to a real-
world power system case to assess their effectiveness in enhancing frequency stability and voltage
support.

The findings of this study provide a foundational reference for the future design, simulation,
and planning of VSG control strategies, supporting the integration of advanced converter
technologies in energy storage and renewable energy systems.
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A Preliminary Study on the Impact of Power System Phase Jumps on PV Inverters
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Abstract

With the increasing penetration of grid-connected inverters in power systems, disturbances
originating from the grid have become a critical concern for inverter operation. Photovoltaic (PV)
inverters, for instance, rely on phase-locked loops (PLLs) to synchronize with the grid voltage phase
and to inject active power accordingly. However, grid voltage is often affected by factors such as line
faults and load variations, and does not always maintain an ideal sinusoidal waveform. Among these
disturbances, voltage phase jumps have drawn considerable attention in recent years. A notable
incident occurred on October 16, 2016, in California, where a phase jump caused the disconnection
of PV inverters with a total capacity of 1.2 GW. As the deployment of PV inverters continues to
expand, ensuring their stability and preventing disconnection due to phase jumps has become an
increasingly important issue. This study provides an overview of the behavior of the PLL in grid-
connected PV inverters under phase jump conditions and examines relevant international standards

regarding phase jump ride-through capability.
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Abstract

To mitigate carbon leakage, the European Commission introduced the Carbon Border
Adjustment Mechanism (CBAM) in 2021, which is scheduled to take effect in 2027. In alignment
with global trends, the Taiwanese government has enacted the Climate Change Response Act and is
gradually advancing the implementation of carbon pricing. As one of Taiwan’s primary greenhouse
gas emitters, Taipower is poised to confront the dual pressures of the CBAM and the emerging
domestic carbon pricing regime. This study offers a comprehensive analysis of the CBAM
framework, Taiwan's carbon pricing policies, internal carbon pricing, and broader issues of carbon
governance. It further examines the challenges and opportunities that Taipower may encounter in its

pursuit of net-zero emissions.
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Abstract

Under the national policy framework for advancing the circular economy, Taipower published
its Environmental White Paper in 2019, followed by the formulation of a Circular Economy Strategic
Blueprint in 2020. This blueprint outlines short-, medium-, and long-term goals for promoting
circular economy practices, including the integration of circular construction.

Given Taipower’s extensive infrastructure and equipment, incorporating circular construction
principles across all project phases (from early-stage design and procurement to construction,
operation, and eventual decommissioning) can significantly enhance resource efficiency and reduce
construction waste. Such integration is crucial for realizing the objectives of a circular economy.

This study analyzes both domestic and international cases of circular construction to identify
practical approaches and implementation strategies. Based on the insights gained and internal
consensus, Taipower has developed the Guidelines for the Promotion of Circular Construction, which
propose specific methods for applying circular principles across five key dimensions and three major
project phases. These guidelines aim to facilitate the adoption of circular construction concepts in
infrastructure projects and advance Taipower’s commitment to sustainable and circular development.
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