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1. Research Background 

With the trend of energy management shifting 

from centralized to decentralized, using microgrids with 

energy storage equipment provides favorable conditions 

for consumers to participate in power dispatch and 

demand response. Currently, the application 

development of high-voltage consumers in Taiwan is 

relatively mature. However, due to factors such as a 

small electricity consumption base and scattered 

locations, the participation of low-voltage consumers in 

demand response may be ineffective and costly. 

Therefore, expanding the popularity of demand 

response among low-voltage customers and developing 

a standardized development model that suits the needs 

of various sectors in Taiwan and has a considerable scale 

is a key project that Taiwan Power Company, private 

companies, and academia are actively promoting. In 

reviewing international cases, the application of energy 

storage equipment in demand response has become 

increasingly popular. Therefore, this research explores 

customers' electricity consumption behavior and 

demand response participation patterns with and 

without energy storage equipment. 

2. Research Content  

   This study analyzes the current status of low-

voltage customer participation in the electricity market 

in countries such as the United States, Australia, 

France, Japan, and Singapore. Targeting low-voltage 

commercial customers in Taiwan, this research 

considers that operators may be limited by business 

needs and unable to flexibly cooperate with demand 

response. Therefore, this study combines the 

installation of energy storage equipment to explore the 

usage habits and needs of low-voltage commercial 

customers for small-scale energy storage systems and 

understand their electricity consumption and storage 

patterns. Moreover, this research aggregates several 

low-voltage commercial customers to understand their 

behavior and scenarios in participating in demand 

response and conduct a feasibility study on demand 

response aggregation. Based on this, we can grasp the 

key factors and potential opportunities for low-voltage 

customers to participate in demand response and 

further find development suggestions to promote the 

participation of low-voltage customers in demand 

response aggregation. 

3. Research Result 

    This study has completed case studies in the 

United States, Australia, France, Japan, and Singapore 

(Figure 1). These advanced countries have 

implemented demand response and electricity trading 

for a long time and are gradually promoting them to 

low-voltage customers. Although the ancillary service 

market rules have been adjusted by considering the 

fair participation of distributed energy resources, low-

voltage resource participation is still concentrated in 

the retail market stage, with only a few successful 

cases participating in the wholesale market. 

Reviewing the development of Taiwan in recent years, 

the participation of low-voltage customers in demand 

response has become a future trend. However, the 

electricity trading platform has high entry barriers, 

qualification restrictions, and economic 

considerations. In the short term, the feasibility of low-

voltage customers participating in the electricity 

trading platform is not high (Figure 2). 



Power Research Newsletter No.135 2025.01 

    To understand the impact of customer behavior 

under different scenarios, this research has planned 

different proposition implementation scenarios, 

including experimenting with different reward 

schemes and the impact of time factors (Figure 3). It 

also uses the Lienchi Technology Home Energy 

Management System APP product to allow customers 

to receive dispatch notifications, query their electricity 

consumption, and understand the experimental 

methods, execution results, and reward statistics. The 

experimental results show (Figure 4) that the average 

achievement rate of all customers is 49.86%, with the 

highest achievement rate among household customers, 

but the average suppression amount is only 0.26 kWh. 

For small commercial customers, the overall 

achievement rate and suppression amount (5.05 kWh) 

of customers with energy storage are better than other 

commercial customers. Furthermore, customer 

behavior analysis and cost-benefit analysis of 

representative customer groups show that the power 

saving of a single customer is not high, and the 

benefits are insufficient to attract customers to invest. 

This study recommends that participation can be 

achieved through existing equipment in the initial 

stage. In the medium to long term, the electricity 

industry environment, application scenarios, 

technology, resources, customer awareness, and other 

conditions may gradually develop to provide a 

favorable business environment for developing low-

voltage resource aggregation, thereby promoting 

electricity resource diversity, flexibility, and 

sustainability. 

  

Source: Compiled by this research 

Figure 1. Compilation of Low-Voltage Demand Response Programs 
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Source: Compiled by this research 

Figure 2.  Comparison of Low-Voltage Resource Development Plans 

 

Source: Compiled by this research 

Figure 3.  Experimental Mechanism and Timeline Planning 

 

Source: Compiled by this research 

Figure 4.  Statistical Analysis of Experimental Results 

 


