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Economic Value of Temperature-Sensitive

Demand Resources in the Electricity Market

Jiyoun Jang® - Wooyoung Jeon**

With the rapid increase in electricity consumption and the aggressive
transition to a renewable energy-based power system, the traditional
supply-oriented approach to supply-and-demand management is
facing many challenges. As a result, demand- oriented solutions are
drawing many attentions, and the importance of heating and cooling
demand is increasing with its high potential for reducing peak
demand. In this study, we used an econometrics model to estimate
the hourly temperature-sensitive demand from aggregated electricity
demand, and analyzed the impact of temperature-sensitivedemand in
reducing the cost of electricity supply when the temperature-sensitive
demand resources are optimally utilized in the power system. Results
show that the proportion of temperature-sensitive demand on peak
demand days in summer and winter are estimated to be approximately
19.6% to 33.6% respectively, and the proportion of temperature-sensitive
demand in peak hours on those days are estimated to be approximately
25.8% to 37.7% respectively. The total power supply cost is reduced
by 0.8% to 2.5% when operating the power system by optimally
utilizing the temperature-sensitive demand resources. The cost
reduction effect of temperature-sensitive demand resources was
greater in capacity costs rather than generation costs due to its
capability of effective reduction of peak demand. Finally, it showed
that the economic value of temperature-sensitive demand resources
is more sensitive to operating efficiency of demand resources than
to participation rates in demand response programs.

Key Words : Temperature-Sensitive Demand, Demand Resource, Virtual
Power Plant, Smart Grid, Power Supply Cost
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