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Abstract

Renewable energy plays a pivot role in achieving net-zero targets. However, the
intermittency and variability of renewable energy pose challenges to maintaining
power system stability with its growing trend. To ensure system reliability, flexible
resource planning is crucial in the long-term energy supply-demand planning towards
the net-zero target. This study focuses on establishing an integrated simulation
mechanism combining Taiwan TIMES model for long term energy planning with a
operational power system model using PLEXOS software to examine system reliability
under Taiwan’s net-zero target. The subsequent flexible resource assessment process
examines the effectiveness of energy storage and power-to-gas (P2G) strategies in
managing the growing share of renewable energy. The results reveal that the TIMES
model simulations may underestimate instances of power shortages and surpluses.
Complemented by the power system model simulations, this study enables the
exploration of phased capacity planning for flexible resources, such as battery storage

and power-to-gas, while maintaining power supply-demand balance.

Keywords: Soft-link approach, Energy System Optimization Model, Economic Dispatch,
Flexible resource planning

* The views expressed are those of the individual authors and do not reflect those of Industrial Technology
Research Institute and Energy Administration, Ministry of Economic Affairs, Taiwan.

1 Green Energy & Environment Research Laboratories, Industrial Technology Research Institute (ITRI),
Hsinchu, Taiwan

2 Corresponding author: chiu.yahsuan@itri.org.tw



mailto:chiu.yahsuan@itri.org.tw

	1. Introduction
	2. Methodology
	2.1. ESOM model: Taiwan TIMES
	2.2. UCED model: PLEXOS
	2.3. Soft-link approach
	A soft-linking approach takes advantage of the strengths of both models. When soft-linking a long-term energy system model and a unit commitment and power dispatch model, we could assess the pathways in the long term while taking into account the shor...
	This study proposes a uni-directional connection approach between TIMES and PLEXOS. The soft-linking method of TIMES-PLEXOS of this study is shown in Figure 3. The evaluation framework starts with the TIMES model to conduct annual energy supply and de...
	2.4. Selection process for flexible resource

	3. Results and Discussion
	3.1 Simulation result of initial soft-link
	3.2 Flexible resource assessment
	* numbers in brackets indicate the ratio of shortage/excess electricity to total annual electricity generation
	Figure 5 and Figure 6 demonstrate the resource assessment process in the case of year 2050. The introduction of high renewable energy will generate a large amount of residual electricity throughout the year. In the initial run of PLEXOS, only about 71...
	3.3 Daily power dispatch of resources
	3.4 Flexible resource planning

	4. Conclusions



