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CHUCTEMU

2. Models and methods for managing the integration of second-life electric vehicle batteries into electric power
systems

Pedepar:

1. Po3po6sieHO MoJiesli Ta METOY YIIPaBJIiHHS iHTerpaliielo BTOpMHHUX 6aTapell esekTpoTpaHcnopty (BEET) B
€JIEKTPOEHEPIreTUYHI CUCTEMHU 3 YPaxyBaHHSIM IIPOLECIB Aerpagalii, e(KOHOMIYHOI JOUIJIBHOCTI Ta €KOJIOTIYHOI
eeKTUBHOCTI. 3alIpONIOHOBAHO iHTErPOBaHy CUCTEMY MOJEJIEH, 10 TIOEAHYE B3a€EMOIIOB I3aHi MOJIeJli OLliHIOBaHHS
Jerpagallii, IpOrHO3yBaHHS 3aJIMIIKOBOTO PECYPCY, EKOHOMIYHOI OLIiHKM, TPOCTOPOBOTO PO3MillleHHS, ONTAMIi3alii
PeKMMIB POOOTH Ta IJIaHYBaHHS 3aMiHM Ta 3ab6e3edye y3rolpKkeHe BpaxyBaHHs TEXHIUHUX, EKOHOMIUHUX Ta
eKcIulyaTaliiHux ¢akropiB y npoueci iHterpauii BEET. 3anposamkeHo iHTerpajbHUI NOKA3HUK Jerpajallii, mo
D03BOJISI€ OLIHIOBATH TEXHIYHUIL CTaH 6aTapeil Ta GOPMYBaTH aJaNITUBHI pilleHHs. Po3po6seHo iTepaTuBHU

MeXaHi3M HiATPUMKY IPUMHSTTS pillleHb 3i 3BOPOTHUM 3B'SI3KOM MDXK eTarnamu 24 1y1aHyBaHHS, peasisaii,



MOHITOPUHTY Ta KOpeKLii pe>xkumiB QpyHKUioHyBaHHs BEET B enekTpoeHepreTUYHux cucreMax. CpopmyaboBaHO
niAxin 1o cLeHapHOro MOZEsIIOBaHHS 11 OLiHIOBaHHS edeKTUBHOCTI BUKopucTtaHHs BBET y 3aymadyax 3abe3neyeHHs
PE3€PBHOTO >XUBJIEHHS, OaJlaHCYBaHHS reHepallii BiJHOB/IIOBaHUX JI)KepeJl eHePrii Ta perysoBaHHS HaBaHTaKEHHSI.
Po3pob6eHo nporpamHo-iHdpopmManiitHuii 3aci6 peasizallii 3a1rporoOHOBaHOI CUCTEMU B3aEMOIIOB'SI3aHUX MOJIeIeN
Ta [IapaMeTpiB, 1110 J03BOJIsie BU3HAYATH TEXHIUHI, EKOHOMIYHi Ta €KOJIOTiUHI MOKa3HUKY e(PEeKTUBHOCTI iHTerpartii
BEET Ha cuctemMHOMY piBHi. OTPUMAaHI pe3yJbTaTy AO3BOJISIOTh IPUMMATH OOIPYHTOBaHI PillleHHs 040 iHTerparii
BTOPUHHUX 6aTapeil eIeKTPOTPaHCIIOPTY B €J1eKTPOEHEPTeTUYHI CUCTEMH Ta MiJIBULIEHHIO €(DEKTUBHOCTI iX

BUKOPUCTAHHA.

2. Models and methods for managing the integration of second-life electric vehicle batteries (SLBs) into electric
power systems are developed, taking into account degradation processes, economic feasibility, and environmental
efficiency. An integrated system of interconnected models is proposed, combining interconnected models of
degradation assessment, remaining useful life forecasting, economic evaluation, spatial deployment, operational
optimization, and replacement planning. The framework ensures coordinated consideration of technical,
economic, and operational factors in the process of SLB integration. An Integral Degradation Index is introduced,
enabling the assessment of battery technical condition and the formulation of adaptive decision-making strategies.
An iterative decision-support mechanism with feedback between planning, implementation, monitoring, and
correction stages has been developed. A scenario-based modeling approach is formulated for evaluating the
effectiveness of SLB deployment in backup power supply, renewable energy balancing, and load regulation tasks. A
software and information tool for implementing the proposed system of interconnected models and parameters
has been developed, enabling the evaluation of technical, economic, and environmental performance indicators of
SLB integration at the system level. The obtained results enable informed decision-making regarding the
integration of second-life electric vehicle batteries into power systems and contribute to improving the efficiency
of their utilization.

Jep>kaBHHHM peecTpaniliHuii Homep [iP:
IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: EHepreTuka Ta eHeproeeKTUBHICTb

CrpareriyHuii NpiopUTETHUH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIiA
TPAHCIIOPTYBaHHS €HEPrii, BIPOBa)KEHHS €eHEProepeKTUBHUX, PECYPCO30€Piraloynx TeXHOJIOTiN, OCBOEHHS

aJIbTEPHATUBHUX JIKEPEJ €Heprii
ITizcyMKHu AOCIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs
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