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Investigation on the Contribution of Seawater Desulfurization Process to Suspended Solids

and Boron Concentrations in Ultra-supercritical Coal-fired Power Plants
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Abstract

Taipower’s Linkou and Dalin ultra-supercritical coal-fired power plants use seawater flue gas
desulfurization (SWFGD) to treat sulfur dioxide (SO>) in flue gas. The main purpose of this study is
to understand the changes in the background value of suspended solids (SS) and boron in seawater,
and the contribution of SWFGD system to the concentration of SS and boron. The experiment is
divided into two parts: the sea area and the detection of the inlet and outlet of the desulfurization
process. In addition, the boron concentration of the sediment is also investigated. As the results of
this study show, the SS concentration in the middle seawater of the Linkou sea area is greater than
that of the surface seawater, indicating that the SS in the deeper seawater are susceptible to re-lifting
of the seabed SS, while the concentration of boron has no obvious trend of change; the concentration
of SS in the Dalin sea area has no obvious trend. Boron concentrations in sediments at various points

in the sea area mostly fell between 20 and 40 mg/L, and there was no significant correlation. In the
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detection part of the water inlet and outlet of the power plant, there is no obvious correlation between
the concentration of SS and boron in the water inlet and discharge outlet of Linkou Power Plant;
while the concentration of SS and boron in the water inlet and discharge outlet of Dalin Power Plant
show a significant correlation. In terms of contribution, the SS concentration contributed about
3+4.27 mg/L, while the boron concentration -0.05+£0.297 mg/L, indicating that most of the SS and

boron in the discharge water of the two power plants came from the seawater itself.
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Abstract

The capacity of high voltage and high power short circuit tests in Taiwan is insufficient. For a
long time, domestic electric power companies have to send their equipment abroad for testing, which
was time consuming and cost millions of NT dollars to complete the type testing. To cooperate with
the national energy policy and the amendment of the Electricity Act, Taiwan Power Research
Institute (TPRI) has launched a plan to update and expand high-voltage test equipment. This project
is a feasibility study for the construction project of the “36 kV 40 kA high-voltage and high-power
short-circuit laboratory”, aiming to extensively discuss the feasibility of building an international
level short-circuit laboratory in TPRI’s Shulin and Shen’ao branches. The contents of the feasibility
study include: the most suitable use area/location, restriction of equipment transportation,
environmental impacts, operation mode of the laboratory, power system impact analysis, etc. In
the end, to accomplish a comprehensive comparison of various feasibility assessments and

preventive recommendations for TPRI’s Shulin and Shen’ao branches.
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Abstract

Compared with centralized power grids, the random instability of multiple distributed power
generation sources, such as renewable energy and demand-side resources, introduces challenges to
the energy management of microgrids. For this reason, many methods have been applied to the design
of microgrid energy management systems to achieve operation optimization. Reinforcement learning
algorithms are regarded as one of the most promising methods because they can learn the underlying
dynamics through interaction with the environment without assuming a system model, and then train
an optimal control strategy. However, applying reinforcement learning algorithms to microgrid
energy management is not a straightforward and easy task. To this end, this paper discusses two
design issues related to time series data and battery management in response to the characteristics of
microgrids, and promotes the application of cutting-edge reinforcement learning algorithms in
microgrid energy management. This study uses a recurrent neural network to process time series
information and to facilitate learning performance by mapping the neural network output to the
battery's effective charge and discharge range. The experimental results show that the design
considerations and methods proposed in this study have a non-negligible impact on the application

of reinforcement learning to microgrid energy management.
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Social Return on Investment (SROI) Analysis of Taipower Green Network
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Abstract

Taipower released an environmental white paper in 2019, and formulated six strategic aspects of
environmental protection, demonstrating its determination in the field. Among them, internal and external
negotiation & cooperation is a very important part of the company’s environmental policies. The project
team uses SROI methodological analysis to evaluate the potential social return of Taipower’s “Green
Network Optimization and Marketing” research project, which aims to transmit environmental information
related to electric power. The SROI value of the project is 1.42, which means that an investment of one
NTD can create social benefits of 1.42 NTD. The most notable benefit of this project is "enhancing the
sense of identity with Taipower". Through the Taipower Green Network, the initiators and executors of this
project can better understand the environment friendly actions of each unit, and the beneficiaries can also
obtain Taipower's environmental protection information through online and physical media, and then
develop a sense of recognition for Taipower. On the whole, Taipower Green Network, as an information
transmission and exchange carrier for environmental knowledge and activities, can bring benefits to various

stakeholders to varying degrees, and generate social influence greater than the amount of investment.
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Research on Smart Operation of Cloud Data Center and Optimized Cold Energy Application
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Abstract

In order to achieve the goal of 2050 net-zero emissions (NZE), Taipower follows government
policies and plans to use green energy as the main power source of its cloud data center, and
supplemented by carbon offset, to enhance the company’s sustainable image; in addition, by
embedding high-availability, high energy efficiency and smart operation management technology, to
create a world class cloud data center (CDC). This project is combined the advantages of Taipower’s
green energy and liquefied natural gas (LNG) cold energy in central Taiwan, to plan the concept of
using clean energy as the power source of the CDC. In addition to using LNG cold energy to replace
chiller, technologies such as artificial intelligence (Al) model predictive control, Internet of Things
(IoT), advanced energy conservation methods, and smart operations have also been introduced to

achieve a power usage effectiveness (PUE) value less than 1.25 in the computer room; Furthermore,
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the CDC is the first NZE cloud data center using green energy as the power source in Taiwan. To
continuously improve service capability, this project plans the core functions of talent development
in the CDC for the needs of Taipower’s employee talent development, promotion/performance
management, and recruitment. Through a sound sustainable governance structure, Taipower may
continue to improve the three major management aspects, namely high availability, high energy
efficiency and smart operation management; provide high-quality key infrastructure to facilitate the

integration of grid information and communication; and move towards the goal of NZE by 2050.
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Parent-Holding Subsidiary Model
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Abstract

Article 6 of the Electricity Act, promulgated on January 26, 2017 stipulates that in order to
ensure stable power supply, Taiwan Power Company (TPC) shall achieve the division of TPC’s
operations and transform into a parent holding company. Under this structure, separate power
generation and power transmission/distribution companies will be formed as subsidiaries. This
change in structure is planned to take place by 2023 (or no later than 2026). In the future, the parent
holding company must continue to lead the effective operation of the TPC group with an appropriate
framework, while the subsidiaries will ensure stable power supply in Taiwan with a sound system.
Through the investigation of the domestic and international case studies of holding groups, and with
the experience of transformation of Tokyo Electric Power company in Japan, this paper discusses an
optimal “corporate governance structure”, “parent-subsidiary control system”, and “trial operation
mechanism” suitable for Taiwan’s framework. It also proposes suggestions for smooth organizational

transformation and business alignment, serving as a reference for the subsequent transformation and

design of TPC.
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Advanced Radiation Dose Assessment Plan at the Boundary of Chinshan NPP
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Abstract

This project is entrusted by the Nuclear Generation Department of Taipower and implemented
by the Institute of Nuclear Engineering and Science of National Tsinghua University (NTHU) and
the Radiation Protection Association of the Republic of China (RPA). The project period is two years
from August 21, 2020 to August 22, 2022. The purpose of this project is to improve the radiation
shielding and dose analysis technology of domestic low-level radioactive waste and spent nuclear
fuel dry storage facilities. For low-level radioactive waste storage facilities, the conservative point-
kernel method was mainly used in the past. For spent nuclear fuel dry storage facilities, the Monte
Carlo method was used, but limited by computing resources could not be widely applied. In view of
this, this project intends to use the Monte Carlo method to re-evaluate the low-level radioactive waste
storage facilities of the Chinshan Nuclear Power Plant (NPP) to avoid unnecessary and overly
conservative calculation assumptions, and obtain more accurate and reliable dose distribution around
the facility and the plant boundary. In addition, this project intends to introduce advanced variation
reduction technology, use high-efficiency mixed Monte Carlo programming to analyze the dry
storage facilities for spent nuclear fuel that may be used in the future of the Chinshan NPP, and

improve the calculation efficiency to expand the scope of application.
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Risk Assessment for Loss of Off-site Power or Component Cooling Water Scenarios- Based on

WOG2000 Model and Considering RCP Passive Shutdown Seal
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Abstract

For pressurized water reactors (PWR), in the event of loss of off-site power or component
cooling water, the reactor coolant pump (RCP) will cause loss of coolant accident (LOCA) from seal
due to loss of seal injection water and thermal barrier cooling, which is a potential and important
core damage scenario. Passive shutdown seal (PSDS) is a passive safety protection device that can
significantly reduce RCP seal leakage when the RCP loses all cooling. At present, the Maanshan
Nuclear Power Plant (MNPP) has completed the installation of RCP passive shutdown seal. The
purpose of this study is to evaluate the benefits of RCP passive shutdown seal in the event scenario
of loss of off-site power or loss of component cooling water, under the framework of WOG2000
model. The assessment results show that in the event of loss of off-site power supply, the passive
shutdown seal can reduce the core damage frequency (CDF) by more than 40 times, while in the

event of loss of component cooling water, 1 to 2 orders of magnitude.
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