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THE ECONOMICS OF SUSTAINABLE DEVELOPMENT

ELECTRICITY DEMAND MANAGEMENT MECHANISMS

Yaroslavna Romaniuk, PhD student
Tetiana Kurbatova, PhD, As. Prof.,
Sumy State University, Ukraine

Liberalization of the electricity market, the rapid growth of solar and wind
energy share in country’s electricity mix, and lack of maneuvering and energy
storage capacities necessitate the implementation of mechanisms for effective
management of electricity demand.

Electricity demand management is the modification of consumer demand
for energy using various methods, impacting the structure, volume, and mode of
energy consumption. It can be divided into two approaches: Demand Response and
Energy Efficiency.

Usually, the goal of Demand Response is to encourage the consumer to
use less electricity during peak hours or shift the time of electricity use to off-peak
hours, such as night and weekends. With renewable energy development, Demand
Response is also used to balance interruptible generation by wind and solar power
plants, especially when the time and value of electricity demand do not coincide
with renewable generation.

Demand Response can be performed by direct and indirect methods [1].
Direct methods include:

= Direct Load Control is a mechanism by which a public utility provider
signals to the consumer to control the operation of specific equipment during
certain hours of the day and season to reduce demand for electricity;

= Demand Bidding/Buyback is a program that encourages large electricity
consumers to change their electricity consumption patterns and reduce the peak
load in exchange for financial rewards;

= Interruptible Load is a form of instantaneous reserve consisting of
energy consumption, which can be turned off to balance the supply and
consumption of electricity.

Indirect methods include:

= Time-of-Use Pricing is a schedule of electricity tariffs that adjusts the
price of electricity depending on when the consumer uses it;
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= Real-Time Pricing is a structure of electricity tariffs in which the fee per
kWh changes every hour depending on the company's production costs in real-
time.

In Ukraine, methods of managing electricity demand have not yet become
widespread. Of the above methods, the most common method is Time-of-Use
Pricing, which regulates the daily schedule of electricity consumption and provides
for the implementation of the system of tariffs, differentiated by time.

Today in Ukraine, electricity consumption by periods is calculated
according to the following tariff coefficients [2]:

1. Two-zone tariffs differentiated by periods:

— 0.5 of the tariff rate during the hours of night minimum load of the
power system (from 11 p.m. to 7 a.m.);

— total tariff rate at other times of the day.

2. Three-zone tariffs differentiated by periods:

— 1.5 tariffs during the hours of maximum load of the power system (from
8 a.m. to 11 a.m. and from 8 p.m. to 10 p.m.);

— total rate tariff during the half-peak period (from 7 a.m. to 8 a.m., from
11 am.to 8 p.m., from 10 p.m. to 11 p.m.);

— 0.4 of the tariff rate during the hours of night minimum load of the
power system (from 11 p.m. to 7 a.m.).

The use of this mechanism has a positive effect on reducing the
unevenness of the daily load schedule of the United Energy System of Ukraine and
helps to increase its efficiency.

Today, implementing other or hybrid mechanisms for managing electricity
demand in Ukraine is becoming especially urgent. The need for their
implementation is due to significant problems balancing supply and demand in the
Ukrainian energy system due to considerable damage to energy infrastructure as a
result of Russian military intervention, the need for acceleration of renewable
energy development (solar and wind in particular) to reduce dependence on
imports of fossil fuels from the Russian Federation.

The study was carried out within the project “The green-coal paradox of
Ukraine’s energy sector: causes and pathways to barrier-free renewable energy
development”. We are thankful to the Czech Development Cooperation support,
which allowed this scientific cooperation to start.
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