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PE®EPAT

Kranidikamiitna pobora Ha Temy «Po3poOka mnaboparopHoi poOoTu 3
MOJICJIIOBaHHS T10pUJIHOT BITPO-COHSYHOI CHCTEMH B MPOTPAaMHOMY CEpPEIOBHUIII
SAM» Bkiouae B ceOe TOSCHIOBAJIbHY 3alUCKy Ta rpadiuHy YacTUHY.
[losicHioBasibHa 3amucka MICTUTh 89 cropiHoK (Gopmaty A4, 29 pHUCYHKIB,
8 Tabnuip, 27 BUKOpPUCTaHUX JKepes, 14 cialiB eneKTpOHHOI Mpe3eHTarlli,
1 nomaTox.

Kirouogi cioBa: System Advisor Model, ribpuana BITpo-COHsIYHA CHCTEMA,
yCTaHOBKa 30epiraHHsi €Heprii, akymyJIdaTopHa OaTapesi, BITpOCHEpreTUYHa
yCTaHOBKA, (DOTOCICKTPUIHHI TCHEPATOP, MTAPAMETPUIHHIA aHAT3, MOJICITIOBAHHS.

B kBamidikamiiiHiii  poOOTI  3ampONOHOBAHO  METOJIMKY BHUKOHAHHS
BIpTyasibHOT JJaOOpaTOPHOi POOOTH B mporpamHoOMy cepemoBuili System Advisor
Model. Po6oTa mpucBsiueHa MOJIEIIOBaHHIO Ta IOCTKEHHIO TapaMeTpiB riOpuIHO1
BITPO-COHSIYHOI CHCTEMM 3 aKyMyJIOBaHHSM eHeprii. B mporeci BUKOHaHHS
nabopaTopHoi pOOOTH OMAHOBYIOTHCS METOIUKHA BBEJCHHS  KJIIMAaTHYHUX
napaMmeTpiB  Miclisi  pO3TalllyBaHHS  O0’€KTy, BBEIEHHS JaHUX MO0
€HEPrOoCIIOKMBAHHS, METOJIUKH IMI00PY apaMeTpiB KOMIIOHCHTIB BITPO-COHSYHOT
CHUCTEMH Ta BHBYAIOTHCS MOXJIMBOCTI MapaMETPUUYHOTO aHATI3y JUIS ONTHUMI3alii
CUCTEMH.

VY poznini «EkoHOMIYHA YacTHHA» MPOBEAEHO OOTPYHTYBAHHS €KOHOMIYHO1
e(DeKTUBHOCTI HAYKOBUX JOCHIDKEHh Ha OCHOBI BH3HAYCHHS CKOHOMIYHUX,
HAyKOBO-TEXHIYHUX Ta COIIATbHUX €(EKTIB.

VY poszaini «OxopoHa mpaili» pO3MISTHYTO OCHOBHI BUMOTU /IO CTBOPEHHS
0e3meyHnx 1 3I0POBHX YMOB Mpalli I 4ac poOOTH 3 KOMIT IOTEPHOIO TEXHIKOIO,
MIPOaHai30BaHO HOPMATHBHI BUMOTH JI0 OpraHi3ailii po604oro MicIis, eproHOMIKH
Ta MIKpoKIiMary. TakoX BHUKOHAHO PO3PAXyHOK IITYYHOTO OCBITIICHHS, SIKHM
MIATBEPAUB BIAMOBITHICT, YMOB TIpalll YMHHMM HOpPMaTHBaM 1 3a0e3MedYeHHS

KOMQOpPTHOI Ta 0€31eYHOT pOOOTH.



ABSTRACT

The qualification work on the topic "Development of a laboratory work on
modelling a hybrid wind-solar system in the SAM software environment" includes
an explanatory note and a graphic part. The explanatory report consists of 89 A4
pages, 29 figures, 8 tables, 27 references, 14 slides of an electronic presentation, and
1 appendix.

Keywords: System Advisor Model, hybrid wind-solar system, energy storage
system, battery, wind power plant, photovoltaic generator, parametric analysis,
modelling.

The qualification thesis proposes a methodology for performing a virtual
laboratory work in the System Advisor Model software environment. The work is
devoted to modelling and studying the parameters of a hybrid wind—solar system
with energy storage. During the laboratory work, methods for inputting climatic
parameters of the site location, energy consumption data, and selecting parameters
of hybrid wind-solar system components are mastered, and the possibilities of
parametric analysis for system optimisation are studied.

In the section “Economic Part”, the economic efficiency of the research is
substantiated based on the assessment of economic, scientific-technical, and social
effects.

In the section “Occupational Safety”, the main requirements for creating safe
and healthy working conditions when using computer equipment are considered, and
regulatory requirements for workplace organisation, ergonomics, and microclimate
are analysed. A calculation of artificial lighting is also performed, which confirmed
compliance with current standards and ensured comfortable and safe working

conditions.
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BCTYII

AKTyalbHICTh 3aCTOCYBaHHSI CUCTEM Te€Hepallli Ha OCHOBI BIJHOBIIOBaHHUX
mxepen eneprii (BJE) 3ymoBieHa 3pocTalouMMu BUKJIMKAMH EHEPreTUYHOI
0e3nexku, HeOOXITHICTIO 3MEHIIICHHSI BUKHU/IIB MAPHUKOBUX Ta3iB Ta MEPEX0JIOM JI0
CTaJIOr0 PO3BUTKY €HEPreTuku. BukopucTaHHs riOpUAHUX BITPO-COHSIYHUX CUCTEM
3 aKyMYJTIOBAaHHSIM CHEPTii JO3BOJISE IMiIBUINUTH HAAIHHICTh CICKTPOITOCTAYaHHSI,
3MEHIIUTHU 3aJIKHICTh BiJ| TPAAMI[IHHUX BUKOMHUX MaJHUB 1 3a0€3MEUUTH OLIBIIT
piBHOMIpHUH Trpadik reHepaiii 3a paxyHOK B3a€MOJIONOBHIOBAHOCTI BITPOBHUX 1
COHSIYHUX pecypciB. OcoOIMBO aKTyallbHUM € BIPOBAPKCHHSI TAaKMX CHCTEM IS
JIEIEHTPaTI30BaHUX OO0’€KTIB Ta CIOXXHBA4iB 13 3MIHHUM HaBaHTAKCHHSM, €
aKyMYyJIIOBaHHS €Heprii BIAIrpae KI040BY POJIb Y MiJIBUILIEHHI eHeProepeKTUBHOCTI
Ta aBTOHOMHOCTI €HEpronocTayaHHsl.

Po3pobka nmaGoparopHoi poOOTH 3 MOJIEIOBAHHS T1OPHUIHOT BITPO-COHSIYHOL
CUCTEMHU 3 AaKyMYJIIOBAaHHSM € BaXXJIMBUM €TalloM B HaBYaHHI Ta JOCIIIKEHHI
TEXHOJIOT1 MEepPEeTBOPEHHS BIIHOBIIOBAHUX JIKepes eHeprii. BukoHnanus poboTH
JI03BOJIUTH 3PO3YMITH OCHOBHI MPUHLIUIHN POOOTH (POTOENEKTPUUHUX CHUCTEM,
BITPOCHEPTETHYHUX YCTAHOBOK Ta YCTAHOBOK 30€piraHHs €Heprii, JOCIiIUTH BILJIUB
KOMITOHYBaHHS Ta pO3TalllyBaHHS CUCTEMH I'eHepallii Ha piBEHb BUPOOJIECHHS €HEpTil
Ta epEeKTHBHICTh NEepeTBOpeHHs. JlabopaTopHa poOOTa € BaXKIMBHM €TAarioM B
OCBO€HHI TEXHOJIOT11 TIOpUIHUX CHUCTEM Ta MiATOTOBKH J0 MalOyTHHOI poOOTH B
rajry3i BiIHOBIIOBAaHOT €CHEPTETHKHU.

Metoro pobotu € po3poOka BIpTyalnbHOI J1aOOpaTOpHOi pPOOOTH 3
MOJICIIIOBaHHS Ta MOCHIIIDKEHHS POOOTH TIOPHUIIHOI BITPO-COHAYHOI CHUCTEMH 3
aKyMYJIFOBaHHSIM €Heprii y mporpamHomy cepeaoBuiii System Advisor Model.

JIist mocsiTHEHHST METH poOOTH HEOOX1THO BUPIMIATH HACTYTHI 3a7a4i:

- pO3pOoOWTH METOAWKY BBEJCHHS JA@HWX BITPOBUX Ta COHSYHUX
E€HEePreTUYHHUX PECYPCIB;

- PO3pPOOUTH METOJIMKY BBEJACHHS JTAaHUX €HEPTOCMOKUBAHHS 00’ €KTY;

- pO3pOOUTH METOJMKY BBEICHHS IMapaMeTpiB BITPO-COHSYHOI CHUCTEMH 3



aKyMYJIIOBaHHSIM;

- PO3pOoOUTH METOANKY BUKOPUCTAHHS MapaMeTPUIHOTO MOJICTIOBAHHS;

- BU3HAYUTH €KOHOMIYHY €()EeKTUBHICTh HAYKOBO-IOCIIAHOI pOOOTH;

- TOCJIIIUTU TUTAaHHSI OXOPOHU Ipalli Ha poOouoMy MicIIi.

OO6'exTOM JOCHIKEHHSI € KOMI'IOTEpHA MOJIETbh TOpUIHOT BITPO-COHSYHOL
CUCTEMHU 3 aKyMYJIOBaHHSIM €HEPrii B MporpaMHOMy cepefoBuili System Advisor
Model.

[IpeqMeToM MOCHIIKEHHS € 3aJeKHICTh MapaMeTpiB Ta XapaKTEPUCTHUK
riOpuHOI  BITPO-COHSIYHOT CHUCTEMHU BiJ TeorpadiuHoro po3TallyBaHHS Ta
KOMIIOHYBaHHS CHCTEMHU.

MeToau MOCHiIPKeHHsT BKIIIOYAIOTh B ce0e KOMI'TOTEpHE MOJICITIOBAHHS Ta
aHaJi3 OTPUMAHUX PE3yJIbTaTIB.

VY kBamidikaiiitHiii poOOTI po3p0o6IIEHO KOMIUIEKCHY J1a0OpaTOpHY pPOOOTY,
OKpEMI eTanu BUKOHAHHS AKOI JO3BOJISIIOTH OBOJIOAITH METOJAMKOIO MOJIETIOBAHHS
Ta ONTUMI3alii TIOpUIHUX BITPO-COHAYHHMX CHUCTEM 3 aKyMYJIIOBaHHSM B
nporpaMHoMy cepefoBuili  System Advisor Model. JlocnmimkeHO BIUIUB
KJIIMAaTUYHUX YMOB MICIl pO3TAlllyBaHHS Ta IMapaMeTpiB KOMIIOHEHTIB Ha
reHepanilo TiOpUIHOT BITPO-COHAYHOI CHUCTEMHU. PO3TIIAHYTO MOMXJIMBOCTI
onTUMI3aIli CHUCTEMH 3a JOMOMOIrOI0 IapaMeTpuyHOro aHamizy. B pobori
OIIIHIOETHCS €KOHOMIYHAa €(EKTHUBHICTh TPOBEACHUX JIOCHIIKEHb. TaKoxk
PO3TIIAIAI0THCS MUTAHHS O0€3MEKU Ha POO0YIOMY MiCIIi.

Te3u momoBimi «OnTuMizailis po3MilIeHHS (OTOETEKTPUUYHUX MOMYIIB Ha
dacazi OaraTokBapTHpHOTO OyIUHKY» aBTOpiB CMmemko A.A., IBanosa O.C., k.T.H.,
nou. Aanporooi O.B. ony6aikoBano B Martepianax [X BceykpaiHchkoi HayKOBO-
MPAKTUYHOI 1HTEPHET-KOH(PEPEHI[il CTYACHTIB, acCMipaHTIB 1 MOJOAMX BYCHHX
«AKTyallbHI IPOOJIEMU Cy4acHOI EHEPTreTUKI». — XepCoH: KHIKKOBE BIIaBHUIITBO

®OII Bummemupcrkuit B.C., 2025. — C. 121-124. (nuB. Jlomatok A).
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