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A study of electricity tariff structure for solar PV systems with energy storage
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Bl sies e inanauLnunIIN1siLessEUY PV-storage hybrid AildluAanisuuiadn wWisudleuiulassadis
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Abstract

Currently, electricity from solar PV systems is playing a greater role in Thailand's electricity
generation, a trend driven by the government’s support measures and the continuous decline in the price of
solar panels during the past decade. In addition, with the declining price of energy storage systems, electricity
generation from solar energy for self-consumption at home combined with energy storage (PV-storage hybrid)
is becoming an attractive alternative for electricity users. However, the combined investment cost of solar

photovoltaic (PV) and storage is still high, rendering a high levelized cost electricity that cannot compete with
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retail grid electricity prices. At the same time, PV-storage hybrid systems can increase the reliability for
electricity users, and it can also reduce the peak demand of individual users and the peak demand of the
entire electrical system. This research analyzed one of the policy options for the government to promote PV-
storage hybrid systems through the comparison of the feasibility of the current TOU rate vs. a special TOU
rate, which the researchers designed to support PV-storage hybrid. This special electricity structure was
designed based on a review of international electricity tariff structures. Both structures were used to analyze
the financial return of PV-storage hybrid systems in small businesses. The analysis was conducted by
comparing the financial return of PV-storage hybrid systems under the current electricity time of use tariff
structure vs. under the special TOU rate. The results from the study indicated that the use of the special
electricity tariff structure reduces the annual electricity cost by 433,277 baht in 25 years or 22 percent lower
than the saving accrued by the current tariff structure. Furthermore, when comparing the financial returns, it
was found that the use of electricity tariff structure over a modified period could reduce the payback period
2.2 years from the original, and the internal rate of return increased by 2 percent.

Keywords: Solar photovoltaic (PV) system, Energy storage system, Tariff structure, TOU rate
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W Baht/W
14 16705.25 234,361.28
Battery Kwh Baht/Kwh Baht/kwh
80,663.61
Installation cost 16 Baht/W Baht/W
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Financial PV System
Current TOU rate vs Current TOU | Special TOU
Special TOU rate rate rate
IRR (%) 8% 10%
NPV (Baht) 219,214 448,552
PB (Years) 13.2 11
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Value of electricity saving in 25 years
TOU rate Baht
Current TOU rate 1,661,285
Special TOU rate 2,134,562
Saving 473,277
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Weanuwte) leflszuu PV-storage hybrid 110
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Ao ilesangasuszuu PV il storage Huas
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