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AUTOMATED METHOD OF CALCULATING THE PARAMETERS OF THE
COMPLEX HYDROELECTRIC POWER SYSTEM OPERATING IN HEATING
MODE

The use of heat pumps is one of the most energy-efficient ways of heating residential
and industrial premises. Electricity consumption for the heat pump drive is usually lower than
gas consumption in the boiler plant, both in energy equivalent (reduced to conventional fuel)
and in monetary terms [1-4].

The purpose of the work is to develop an automated method for calculating rational
parameters for a complex hydroelectric power plant system operating in heating mode.

The automated method of calculating the parameters of the integrated HPP system
operating in the heating mode includes the following algorithm:

1. Assignment of power of the hydraulic unit, geometric head of the station, initial and final
temperatures of water that gives heat to the DHW and water in the heating and hot water system,
physical parameters of water and refrigerant, technical parameters of the heat pump.

2. Formation of the functions of changing parameters of the refrigeration cycle from the
heat capacity of the condenser and the condensation temperature of the refrigerant for constant
evaporation temperatures, necessary for modeling the operation of heat pumps.
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Fig. 1. Determination of the balance power N of the HP compressor for a refrigerant
condensation temperature of 90 °C
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3. Formation of the function of the dependence of thermal power of HP and the function
of dependence of electric power going to the electricity supply of consumers from the electric
power of the HP compressor for a given refrigerant condensation temperature.

4. Determination of the balance power of the HP compressor and its corresponding HP
parameters and the power supply of electricity consumers.

5. Formation of the function of the dependence of the electric power of the HP compressor
and the function of the dependence of the electric power going to the electricity supply of
consumers on the thermal power of the HP for a given refrigerant condensation temperature.

6. Determination of HP parameters and capacity of HPP electricity consumers for arbitrary
values of compressor power or HP thermal power.

7. Analysis and comparison of the received parameters of the HP and the power supply
system of the hydroelectric power station and the choice of a more profitable heating mode of
operation of the hydroelectric power station.

According to this technology, the operation of a hydro unit with a typical capacity of
120 MW in the heating mode for various energy consumptions for the electric drive of the HP
compressor was investigated. In accordance with these costs, the values and ratio of the electric
and thermal generation shares of the improved HPP changed (Fig. 1).

References

1. OmimeBcpkuii I.I. ABTOMaTH30BaHa METOIWKa pPO3PaxXyHKYy HapaMeTpiB s
HETPaTUIITHIX TEXHOJOT1! ONaleHHs Ta KOHAULIOHYBaHHs OyaiBens/ L.I'. Omimescekuit, I'.C.
OmimeBcekuii // EnekTpoTexHika Ta elekTpoeHepreTuka. / 3anopispkuil Hail. yH-T «3aropizbka
noniTexHikay. —  3amopixoka, 2021, - N 3. - C. 40-47. URL:
http://ee.zntu.edu.ua/issue/view/14721

2. Aguilar, F., Crespi-Llorens, D., Aledo, S., & Quiles, P. V. (2021). One-Dimensional
Model of a Compact DHW Heat Pump with Experimental Validation. Energies, 14(11), 2991.
http://dx.doi.org/10.3390/en14112991.

3. Zhao, Z., Zhang, Y., Mi, H., Zhou, Y., & Zhang, Y. (2018). Experimental Research
of a Water-Source Heat Pump Water Heater System. Energies, 11(5), 1205.
https://doi.org/10.3390/en11051205

4. Fan, J., Sun, F. Z., & Gao, M. (2013). Experimental Research on a Heat Pump Water
Heater Using Low Pressure Steam as Heat Source. Advanced Materials Research, 805-806,
637—644. https://doi.org/10.4028/www.scientific.net/amr.805-806.637.

Mamepianu XIN Mixcnapoonoi naykoeo-mexniunoi kongepenuii acnipanmie ma monooux euenux «Haykosa séecnan 2024

165


http://ee.zntu.edu.ua/issue/view/14721
http://dx.doi.org/10.3390/en14112991
https://doi.org/10.3390/en11051205
https://doi.org/10.4028/www.scientific.net/amr.805-806.637

