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Stack Study of Anion Exchange Membrane Electrolysis and Architecture Analysis of
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Abstract

To cope with the global trend of carbon reduction, Taiwan announced its roadmap toward 2050
Net Zero Emissions (NZE) earlier this year. To facilitate energy transition, decarbonization is
essential for power sectors. In 2050, the percentages of renewable generation and hydrogen,
comparing with total generation, will reach 60-70% and 9-12%. Therefore, legislation aiming for
hydrogen energy management needs to be drafted and submitted to the Legislation Yuan for review,
so as to facilitate producing hydrogen with surplus renewable generation, i.e., green hydrogen. Apart
from the development trend and current situations of related technologies, we studied the design,
inspection procedures and testing platform of 5 kW stack, and the commercial stack/system analysis
of advanced Anion Exchange Membrane (AEM) electrolysis stack. Utilizing AEM electrolysis
technology to produce green hydrogen is not only cost-effective, but also highly compatible with the
intermittent characteristics of renewable generation. In short, self-owned capability of electrolysis
technology may be the most fundamental and urgent mission for Taiwan to meet the target of 2050
NZE.
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A Case of Taichung Power Plant ESP Efficiency Improvement
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Abstract

From 2017 to 2019, Taichung Power Plant (TPP) carried out an Electrostatic Precipitator (ESP)
efficiency improvement on unit #5 to #8 that had been in operation for more than 20 years by
replacing the 1™ and 2™ rows of old Discharge Electrode with Rigid Discharge Electrode (RDE) in
order to achieve steadier operation and longer lifespan. Furthermore, conventional transformer
rectifier had also been upgraded to High Frequency Transformer Rectifiers (HFTR) that gives higher
power output resulting in improved dust collection efficiency. Both RDE and HFTR upgrades were
conducted during TPP’s annual overhaul. After the retrofit, the ESP outlet emission has been
successfully reduced to below 10mg/Nm?®. While AQCS plan aims to upgrade all air quality control
related devices at once, ESP upgrade only focuses on a single device. Thus, it is more flexible in
construction scheduling and costs less, but still able to achieve the same results of particulate control.
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Toward Net Zero Carbon Emissions-Feasible Approaches of Carbon Reduction
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Abstract

Many countries nowadays have regarded electric industry as the priority one and most critical
sector to meet the target of 2050 Net Zero Emissions (NZE). In Taiwan, more than 60% electricity
generation is from fossil fuels. Thermal power plants (TPPs) therefore are obliged to take positive
actions on this issue, which is also a critical issue for power companies. In this article, we introduce
two approaches, carbon capture and storage (CCS) and low carbon fuels, and the scenarios and

timings of the said two approaches.
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Quality Traceability Management and Digital Transformation of Material Supply Chain
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Abstract

Digital transformation of supply chain management (SCM) is a route that Taipower must take
to achieve the strategic goals of intelligentization and technicalization. By reviewing related
information, e.g., SCM, ERP, LSMS, TFMS, we aim to fix the broken point of "defect process
operating procedures" and "testing data collection", and to develop "smart mobile app" for on-site
personnel. Quality traceability management (QTM) platform may integrate different entities,
including corporate units responsible for material use and quality control, and material suppliers, to
get together to collaborate with each other. In addition, with the aid of internal and external data,
accompanied with factor analysis related to material quality, whether there is significant quality
factor difference between specific material and specific manufacturer may thus be observed, to serve
as reference for quality control. In the aspect of system operation, we otherwise help introduce a
quality management system titled ISO 9001:2015, and establish a quality management mechanism
aiming for key materials. In short, through document and knowledge management, experiences amid

entities may be shared, and complete data of key materials may be established.
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Literature Review on Power System Resilience and Resilience Metrics
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Abstract

The impacts of extreme weather events on power system are escalating, in terms of scale and
frequency. Correspondingly, issues of power system resilience have been receiving a lot of public
attention. However, literature review with reference to resilience and resilience metrics reveals that we
can hardly differentiate the concepts of these jargons. Even more, the meanings of the terms of resilience
and reliability are not clear and have been misused from time to time. The situation blocks effective
discussion and strategy formation. By means of literature review, we herewith highlighted three elements
to more properly define resilience. In addition, the resilience metrics, shown as literature review, were
divided into 4 categories with two dimensions, namely performance-based vs attribute-based and single

vs composite, to make sure that the resilience metrics in use is consistent with the definition of resilience.
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Material Characteristics and Case Study on the Use of Polymer Insulators to

Transmission Lines
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Abstract

Environmental factors such as severe air pollution and salt fog often cause tripping accidents
of transmission lines, and cast negative impact on the quality of power supply. Apart from
maintenance enhancement and design modification, innovative practices such as silicone paste, high-
voltage insulating coating (HVIC) and polymer insulators are conductive to contamination
withstanding, which, in turn, help reduce manpower required for maintenance and improve circuit
reliability. With regard to the use of salt spray resistant polymer insulators, the Department of Power
Supply, Taiwan Power Company began introducing polymer insulators to its 69kV and 161kV
systems, liable to high pollution or salt damage, in the early years. The related work reaches the peak
in recent years. Regular follow-up observation shows that the condition of usage is pretty good.
Nevertheless, to serve as reference for future maintenance, it is necessary to further understand the
insulation characteristics and material conditions of these after-years-of-use insulators. In view of
this, this article aims to discuss the maintenance methods of aggregation insulators, e.g., detecting
the deterioration conditions of aggregation insulators, and establishing a set of unified judgment
standard modes, to visually inspect insulators’ conditions- deterioration, damage, or failure. The

results of this research may serve as reference for on-site engineers.
BH $ 55 (Key Words) @ % 45 T (Polymer Insulator) ~ 25{k(Deterioration) ~ 5 fifi(Erosion) ~ 513
(Damage) ~ E2ZEH7 1% (Puncture) ~ & &h/hR L (Tracking/ Carbonising) ~ 1468 14 <44 (Mechanical Failure)
HfG Bz B (Brittle Fracture) o

R TP P



	894-02-01-鹼性膜電解產氫電堆特性研究及商用系統架構分析
	894-02-02-台中電廠5到8號機靜電集塵器效率提升實例
	894-02-03-邁向淨零排碳－火力電廠減碳轉型之可行解方
	894-02-04-材料供應鏈品質溯源管理數位轉型計畫
	894-02-05-電力系統韌性與韌性指標文獻回顧分析
	894-02-06-聚合礙子使用於輸電線路材料特性及測試案例分析



