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1. MeTor muceprauiiHOro mocaimkeHHs € nigpunieHHs edpextuBHocTi ['CEC, a Tak camo ii es1leMeHTiB, 3a paxyHOK
11o0yJOBM CUCTEMU aBTOMATHU30BaHOTI'O [TPOEKTYBAHHS Ha OCHOBI BUKOPUCTAHHS iHT€JIEKTyaJIbHUX iXO/iB,
30KpEMa, METOIiB 6araToKpUTepiaabHOi onTUMizauii. ¥ nucepTrauii po3pobsieHa CTPyKTypa CUCTEMU
aBTOMaTM30BaHOro npoekrysaHHs 'CEC, o 103BoJIsie ONTMMI3yBaTU CTPYKTYPY i napamerpu 'CEC, MiHiMi3yBaTu
BapTIiCTb CUCTEMHU, 30iNbIINTH HAMIHICTb, MiHIMi3yBaTH fedilyT eHeprii s Cr1oXuBayiB, MiHiMi3yBaTH
3a0pyJHEHHS HABKOJIMIIHbOTO CEPELOBUIIA, HA MiICTaBi BUKOPUCTAHHS METOIiB 6araTOKpUTepiapHOI onTUMizallii.
Pospo6nena crpykrypa CEC ays BITJIA Ha COHSIYHIN eHeprii 10 CKIaay sIKOi BXOOUTh TibpuiHa CUCTeEMa
HaKOIMYEeHHS eHepril (akyMyJIaTOpHi 6arapei i cynepkoHAeHcaTopu), IapaMeTpy SIKOi BUBHAYAIOTHCS B PE3yJIbTaTi
pilleHHs onTMMI3aliliHoi 3a7a4i, 10 J,03B0OJIsIE MiABUIMTH HAMAiHICTb, 30i7IbIIMTHU YacC MOJIbOTY, 30ibIINTH I1iIKOBY
MaKCHMMaJIbHY MOTY>KHICTb eHepreTuyHoi cuctemu BITJIA. Po3po61eHO HOBUI a/IFOPUATM MOIIYKY TOUYKU
MakcuMasbHOI oTyxHOCTi (MPPT) siknii 03B0JIsI€ NiABUIUTY €(DEKTHUBHICTD i MBUIKICTb 3HAXOIKEHHS TOUYKU

MaKCHMaJIbHOI IIOTY>KHOCTI B yMOBaX 4aCTKOBOI 3aTiHEHOCTI Ha OCHOBi BUKOPUCTAHHS €BOJIIOLIMHOrO MeToay Mine



Blast Algorithm. Po3po6sena cucremMa imitauiinux mogenent enementis 'CEC, no ii cknany Bxonsats CEC (consiuHi
naHeJii, Habip IepeTBOPIOBaYiB IIOCTIITHOTO Ta 3MIHHOTO CTPyMY), Iu3esb-reHepaTop, riopruaHa cuctema
HaKOIWYeHHS eHeprii. Po3pobyeny cucremy aBromarusosaHoro rnpoekryBanHs 'CEC BnposamykeHo Ha [JIT «BO
KuiBnpunan».

2. One of the main trends of recent decades is the search for and implementation of renewable energy sources,
including solar energy. Given that this type of energy is becoming more attractive and more accessible every year,
the problems of dependence on environmental conditions are also becoming increasingly important. Since
individual energy sources are unable to meet the load requirements due to uncertainties in the environment,
hybridization of the system should be considered in the direction of using additional energy sources in
combination with energy storage systems. The purpose of the dissertation research is to increase the efficiency of
HSPS, as well as its elements, by building a system of computer-aided design based on the use of intelligent
approaches, in particular, multi-criteria optimization methods. The dissertation develops the structure of the
computer-aided design system of the hybrid solar power system (HSPS), which allows to optimize the structure
and parameters of the solar power system, minimize the cost of the system, increase reliability, minimize energy
shortages for consumers, minimize environmental pollution, based on multi-objective optimization (MOO)
methods. The approach to the optimization of the structure of the HSPS, which is used in the problem of
automated design, in two modes: independent and connected to the network. The proposed HSPS consists of a
solar energy system (SPS), a energy storage system based on batteries, a set of diesel generators and a network
interaction system. The dissertation defines the power models of the HSPS elements, the proposed control
algorithm based on the rules for assessing the state of the system during operation. Energy models in connection
with the control algorithm allow the stage of modeling the system for a given time interval. The proposed
approach is based on the use of solving the problem of MOO. MOO takes into account the minimization of system
costs and total system cost, minimization of fuel use, maximization of reliability and minimization of the use of
non-renewable energy sources. The solution of the MOO problem is based on the use of the Pareto-optimal
solution search algorithm based on the NSGA-II genetic algorithm using the proposed set of crossing, mutation
and selection operators. The developed procedure allows to determine the structure of the HSPS, which includes a
set of the number of solar panels, batteries and DGs. As a result, three versions of the HSPS for a household for
two people (Kyiv, Ukraine) are presented in an autonomous mode and in the mode with connection to the electric
network. Due to the possibility of selling electricity at a green tariff during the year, the solution found allows to
reduce the estimated cost of the system to 45%. A detailed analysis of the system behavior during the year due to
the use of simulation is provided. The structure of SPS for UAVs on solar energy has been developed, which
includes a hybrid energy storage system (batteries and supercapacitors), the parameters of which are determined
as a result of solving the optimization problem, which allows to increase reliability, increase flight time, increase
peak UAV power system. A new maximum power point search algorithm (MPPT) has been developed, which allows
to increase the efficiency and speed of finding the maximum power point in partial shading conditions based on
the use of the evolutionary method of Mine Blast Algorithm. A system of simulation models of HSPS elements has
been developed, it includes SPS elements (solar panels, a set of DC and AC converters), a diesel generator, and a
hybrid energy storage system. The developed system of computer-aided design of HSPS has been implemented at
DP "VO Kyivprylad".
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