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Benefit-Cost Analysis and Policy Recommendations for the
Participant of Virtual Power Plants

Jyh-Yih Hsu'" Hau-Chen Jhong’

ABSTRACT

The core value of virtual power plants is that they can integrate dispersed and sporadic virtual peaking
capacity to achieve the goal of lower the power demand of the electricity system during the peak time. This
study aims to use a quantitative economic model to evaluate low-voltage lighting customers’, high-voltage
customers’ and the whole society’s benefits and costs when they participate in virtual power plants and
make related policy recommendation base on the simulated results. According to the empirical analysis of
this study, it shows that whether low-voltage lighting customers are willing to participate in the operation
of virtual power plants or not, the most relevant factor is the discount of the electricity pricing program;
if the high-voltage customer can integrate and utilize his own distributed power generation facilities
effectively to participate the operation of virtual power plants, under our simulation result, his BCR will be
1.53, showing it economic benefits are pretty good. Moreover, from the holistic viewpoint of the society,
if we can encourage electric power customers to join the flexible pricing program actively and construct
more renewable energy generation equipments to supply customers power useable, it will help to slow
down the building of peak load power plants, save the capacity avoided cost, and help to reduce the carbon
emission at the same time. According to the simulation results of our empirical analysis, we have three
policy recommendations. The first is Taiwan Power Company should properly raise the current discount
of basic demand charge in the Demand Bidding Program up to 100 (NTD/per kW per month) or more, to
increase the incentive compatibility and make customers have motivations to coordinate with the energy
conservation policy of the government. The second is the government can develop virtual power plant or
similar industries like energy service company, to integrate the low-voltage lighting customers and let the
low-voltage lighting customers have more opportunities of the self-selection pricing scheme, that is by
implementing crowdsourcing to achieve the energy conservation policy. The last one is the planning of the
electricity policy should emphasize cross-system ideas, not just enhance the connection among renewable
energy itself but the connection between renewable energy, energy storage system and flexible pricing
program, using the new technology of the energy management to systematically integrate both the supply
side and the demand side.

Keywords: Virtual power plant, Virtual peaking capacity, Distributed generation, Flexible pricing
program, Benefit-cost analysis
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