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CEKUIA: EJIEKTPOTEXHIKA TA EHEPI'O3BEPEKEHHSA

YK 621.326
B.A. BosiomuH, I.B. besisikoBa KaH/. TexH. _HayK, jon.
TepHoninbChKMI HallIOHANIBHUM TEXHIYHUI yHIBepcuTeT iMeH1 IBana [lymros, Ykpaina

EHEPITOE®EKTUBHICTb BATATOTAPU®HOI'O OBJIIKY EJIJEKTPUYHOI
EHEPI'I], IKA BUKOPUCTOBY€E€TbHCH B A KUTJIOBO-KOMYHAJIBHOMY
roCrnogAPCTBI

V.A. Voloshyn, L.V. Beliakova Ph.D., assoc. prof.
ENERGY EFFICIENCY OF ELECTRICAL ENERGY MULTI-TARIFF ACCOUNTING
USED IN HOUSING AND COMMUNAL SERVICES

OpHuM 13 HaWNEpCHEeKTHBHINIMX  HANpsMKIB ~ OOJIIKY  eJEeKTpoeHeprii €
OararotapudHuuii 061k (3a Tapudamu AUGEPEHIIIHOBAHUMH 32 YACOM JTOOM), SIKMM JTO3BOJISIE
CIOKMBayaM BHPIIIUTU IPoOJieMy €KOHOMII OIUIaTH 3a €JIEKTPOEHEPril0 Ta CTUMYJIIIOE JI0
BIPOBA/DKEHHS €HEPro30epirarounx TeXHOJIOTIH. bararotapudnuii 061k HaOyBa€e MMUPOKOTO
MOLIMPEHHS. 3 Ti€l NpPUYMHU, L0 BIH B pIBHIA MIpl BUTIIHUNH 1 CHOXKHMBayaMm, 1
nocTavaabHUKaM, 1 BApOOHHUKAM €JIEKTPUYHOI eHeprii. Buronga eneprocuctemMu B ToMy, 110 3a
pPaxyHOK 3HHKEHHS HEpPIBHO-MIPHOCT1 €JEKTPOCIOXXKHUBAHHS 3HUXKYETbCS COOIBapTICTh
€JIEKTPOCHEPTii, 0 BUPOOISIETHCS. BUTOau CHOKMBadiB €IEKTPOCHEPrii OUYEBH/IHI, — SKIIO
MIEPEHECTU OCHOBHE CIIOKMBAHHS B YacOBY 30HY MUIBIOBOTrO Tapudy, TO BUTpaTH Ha OILIATy
€JICKTPOCHEPTii TOMITHO 3HU3STHCH.

Opnum 3 HaHpHMKIB BIIPOBA/DKCHH 06nn<y 3a TapH(baMH I[H(bepeHulI/IOBaHI/IMI/I 3a
4acoM J00M € 30BHIIIHE OCBITICHHS MICT i HaceneHHX MyHKTiB. Cporojsi Big AKOCTI
OCBITJIEHHS. B 3HAuHId Mipl 3al€XUThb KPUMIHOTEHHA CHUTYyalli B Jiep)KaBl, KUIbKICTh
JIOPO’KHBO-TPAHCTIOPTHHX IPHUIOJ Ha aBTOLUIAXAX Ta BIXUYTTs OC3MCKHU Y JIFOZICH, SKi B TEMHY
nopy 00M 3HAXOAATHCSA HA BYINMII. IHTEHCHBHICTB i SIKICTh OCBITJICHHS, B CBOKO 9epry, y
3HAYHIM Mipl 3alNeXHUTh B KUIBKOCTI KOWITIB, SIKI BUIUISIOTHCS JIEPKABOIO MICHKUM
KOMYyHaJIbHUM cityk0am. [lpu po3paxyHkax oOcsAry KOLITIB JUIsl OIJIATH 3a €JIEKTPOEHEPrilo,
sKa CIIOKUBAETHCSI 30BHIIMIHIM OCBITJIEHHSIM MICT, KOPUCTYIOTbCA 1000BUMHU TIpadikamu
BMHUKaHHS 1 BUMHUKAaHHS OCBITJICHHS, MOOYJOBAaHMMH 3TiTHO 3 TPUBAIICTIO JHS W HOYl B
CTPYKTYpl 0OM TIpOoTsroM poky. HaiioHambHa KOMICIS PETYJIIOBAHHS €JIEKTPOCHEPTETHKHU
VYkpaiHu Ui CTUMYJIOBAaHHS BHPIBHIOBAHHS TIpadiKy eJEeKTpUYHOTO HaBaHTAKEHHS
J03BOJIMJIA 3JICHEHHS OIUIaTH 3a eJIEKTpoeHeprito 3a Tapudamu audepeHIiiioBaHUMHU 3a
gyacoM J00M, 3’SBHJIACS MOJKJIMBICTH E€KOHOMIi TPOIIOBUX KOIITIB, HEOOXIMHUX ISt
eheKkTHBHOTO (PYHKI[IOHYBAHHS 30BHIIIHHOTO OCBITICHHS. {7151 IIbOTO JOCTaTHHO BCTAHOBUTHU
MpWIaaH, SK1 J03BOJISIOTH MIPOBOJAUTH OOJIIK €JIEKTPOEHEPrii M0 roJnHaM J00u (eIeKTPOHHI
JYUIBHUKK).  3acTocyBaHHs  OaratoTapudHOro  OOJIIKY  €JIEKTPOCHEPrii  MICHKUM
KOMYHAJIBHUM CIIY)kK0am Jijisi 30BHIIITHBOTO OCBITJICHHS €KOHOMIUYHO BHUIIPaBJaHE TUIbKH B
BUIIAJIKY, BIPOBA/HKEHHSI YOTUpUTApU(HOro Ta ABOTapU(HOro OONIKY €JIEKTPOEHEprii sKl €
Halle(eKTUB-HIIINMHU 1 FapaHTYIOTh IIBUKE BIIIIKOAYBAaHHS BUTPAYEHUX KOLITIB HE3aJIEKHO
Bl TPUBAJIOCTI POOOTH 30BHIMIHHOTO OCBITJICHHS HAa TMPOTA31 TEMHOTO dYacy JJ00wu.
BrpoBamkenns tapudy 6 korm. 3a 1 kBrxron enekTpoeHeprii, sSika CIOKUBAETHCS 30BHIIT -HIM
OCBITJIEHHSIM, 3 OJTHOTO OOKY O€3yMOBHO CIIpHUSi€ BCTAHOBJIEHHIO €JIEKTPOHHUX JIYMWIBHUKIB 3
METOI0 TIOMITHOTO 3MEHIICHHS BHUTPAT Ha €JICKTPOCHEprio 1 3abe3medeHHs: poOoTh
OCBITJIIOBAJIbHUX YCTAHOBOK Ha IMPOTs31 BChOI'O TEMHOIrO Iepioay ao0u, a 3 IHIIOro OOKy
CTPUMY€E TIPOIIEC MOJIEpHI3allii 3acTaplInX OCBITIIOBAIBHUX YCTAaHOBOK, CIPSIMOBaHUN Ha
BIIPOBA/PKEHHSI Cy4aCHUX CBITJIOBUX NPUJIA/IIB 3 €HEPrOEKOHOMIYHUMH JDKEpEIaMU CBITIIA
(moBHa BiAMOBA BiJ JIaMIl po3kapeHHs Ta jamn tuiy JIPJI 3 mepexomom no Ouibin — eHepro-
epextuBHux Jamn tuny J(HaT), Ta BhOpoBajkeHHS Cy4aCHUX CHCTEM KEpyBaHHS
IHTEHCUBHICTIO OCBITJIEHHSA. B cy4acHMX ymoBaX pOCTYy BapTOCTI €HEpPropecypciB Takuil
MIAX1J HaBPsIT Y MOYKHA BBKATH ONTHUMAaJIbHUM.
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YK 621.311.1
O.A. ByHsIK, KaH]. TeXH. HayK, Aoll., $I.B. bopucok
TepHonuIbCbKUI HalllOHATBHUM TEXHIYHUHN yHIBepcuTeT iMeH1 IBana Ilymros, Ykpaina

PO3POBKA 3AXOIB 3SHUKEHHSI BTPAT EJIEKTPOEHEPFIi
TPAHC®OPMATOPHOI INIACTAHLII

O.A. Buniak, Ph.D., Assoc. Prof., Y.V. Borisyuk
DEVELOPMENT OF MEASURES TO REDUCE LOSSES OF ELECTRICITY
IN TRANSFORMER SUBSTATION

PiBeHb eHeprocrnokuBaHHs, OILAUIMBE BUKOPUCTAHHS €JIEKTPOEHEPrii Ha CbOTOJIHI €
OJIHUM 3 BU3HAYAJbHUX (PAKTOPIB B €KOHOMIL[1 Oyb-sikoi kpainu. [linBuieHuit piBeHb BTpaT
€JIEKTPOCHEPrii MpH il TpaHCIIOPTYBaHHI Ta PO3IMOIUTI 3yMOBJICHUHN LIUIOK HU3KOK MPUYHH.
CyuacHi eleKTpu4H1 Mepekl B Halllill KpaiHl XapaKTepU3yroThCs [1]: BETMKOIO MPOEKTHOIO
TYCTHHOIO CTPYMY, IO CKiIagae mpuOmmsHo 1 A/mm” mpotu 0.4-0.6 A/MM® B €HEPreTHYHO
PO3BHHEHUX KpaiHax 3axojay; BUCOKMM pPIBHEM HEOJHOPIAHOCTI, OCKUIbKHM JAaHUU MapameTp
MIPaKTUYHO HE BPaxOBYBAaBCS B HOPMAax IPOEKTYBaHHS; HU3BKUM pIBHEM KOMIIEHCAIlli
peakTuBHOI NOTYXHOCTI puodau3Ho 0.3 kBAp/kBt BcTanosienoi noryxxuocti npotu 0.8—-1.0
kBAp/kBt B CIIIA Ta Kanani; HenocTaTHbO €()eKTUBHUM BUKOPUCTAHHSAM TpaHCPOpMaTOpiB
3 PIIH, tak PIIH B aBTOMaTM4YHOMY pe€XHMI MPAKTUYHO HE BUKOPHUCTOBYIOTHCS, TOJ1 SIK
30UTBIIIEHHS BapTOCTI TpaHcpopmaropa 3a paxyHok HasBHOCTI PITH ckmamgae 30-40%.

O06’exTOM JOCTIIKEHHS U1 po3pOOKHU 3aX0/1iB 110 3HM)KEHHIO BTPAT €JIEKTPOEHEPTii €
Tpanchopmaropna mincraniis 110/35/10 kB “36apax”. [lpoBenenui aHami3 BTpar
€JIEKTPOEHEPTil B JIHIIX EJIEKTPUYHOI Mepexi Ta TpaHCPOPMATOPHOI MiACTAHIIi [T0Ka3aB, 110
TEXHIUH1 BTPaTH CKJIaJlal0Th 3HAYHY YaCTUHY CyMapHHUX BTPAT B CUCTEMI €JIEKTPOTIOCTaYaHHS
TpaHcpopmaTopHoi mincranmii. JlocaypkeHo [2], mo BHOIp METONY pO3paxyHKy BTpar
€JIEKTPOCHEPrii Ha TpaHchOPMATOPHOT MiICTAHIIIl HEOOXITHO 3AIMCHIOBATH B 3aJICKHOCTI Bif
00’eMy HasgBHO1 1H(pOpPMAIIIT PO CXEMHU 1 HABAHTAXEHHS MEPEX, BU3HAYECHUX 32 JIOTIOMOTOIO0
BHUMIpPIB y BIANOBITHOCTI 3 3aKOHAMU €JIeKTPOTEeXHIKU. ONTUMaIbHUM METOJIOM PO3PaXyHKY
BTpaT Ha TpaHcopmaropHid mniacranuii 110/35/10 kB € meron po3paxyHKy yMOBHO-
MOCTIMHUX BTpAT: BTPATU XOJOCTOTO XOJYy B TpaHCpopMaTopax 1 BTpaTH B YCTATKyBaHHI,
HAaBAaHTAXEHHS SKUX HE Ma€ MPSAMOIo 3B 53Ky 3 CyMapHUM HaBaHTAXEHHSIM MeEpexi, 10
po3rnsagaerbea. Ha ocHOBI MeTony poO3paxyHKY YMOBHO-NOCTIHHUX BTpaT OOIPYHTOBAHO Ta
npoBefeHa 3amiHa Tpanchopmatopa TIATH — 16000/110 na tpanchopmatop TMH -
6300/110 na migcranuii 110 kB, 1110 103BOIUTH CYTTEBO 3HU3UTU BTPATU €JIEKTPOEHEPTII.

Po3paxyHku KOpPOTKOTO 3aMHKaHHS Ta BHOIp 3aco0IB aBTOMATHUKH 3aXHCTY
€JIEKTPUYHOTO 00J1a/IHaHHA JJO3BOJIUTh 3a0€31€UUTH HAJIHHICTh POOOTH.

[IpoBeneHno oOrpyHTYBaHHS Ta 3IHICHEHO 3aMiHy MACJITHUX BUMHKA4diB Ha BaKyyMHI
Ha cropoHi 110 kB 1 35 kB, ujo migBuiye HagidHICTh palOHHUX MEPEX 1 € EKOHOMIYHO
BHUT1THUM.

Jliteparypa

1. Jlexutok II.Jl. BusHaueHHs Ta aHaii3 BTpaT EJIEKTPOCHEPTii B pPO3NOAUIBHUX
mepexax / [1.[1. Jlexnrok, B.B. Kynuk, K.I. KpaBnos // HaBuansuuii nocionuk. — Binuus:
BHTY, 2006. - 90 c.

2. Bacrouenko II.B. Anami3 cyyacHMX MeToAIB OOJIKYy BTpaT €JIEKTPOEHEprii B
eHepreTMuHux cucreMax Ykpainu / I1.B. Bacirouenko // MexaHika, MalIMHO3HAaBCTBO Ta
enekTponocradanus: 360. Hayk. rip. XYIIC. — Xapkis, Bum. 2(39). —2014. C. 169-175.
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BITHOCHA ILTOIIA 3ACKJIEHHS BIKOHHOI'O ITPOPI3Y TPUKYTHOI
KOH®IT'YPAIIII

V.0. Burmaka, M.G. Tarasenko, Dr., Prof., K.M. Kozak, Ph.D.
RELATIVE GLAZING AREA OF WINDOW EMBRASURE OF TRIANGULAR
CONFIGURATION

Almost always triangular windows were intended for use in mansards and attics. At
first they used to ventilate the attics and now it is a complete construction, which performs a
number of additional functions. Today, the role of mansards and attics in residential buildings
is cardinally changing and the attitude towards the windows installation in them is also
changing. Non-standard window designs help to change the design of the home and office,
emphasize individuality of it.

The light engineering industry, only on lighting, consumes about 2650 TWh of
electricity per year (=19% of global production), exceeding its total production by all nuclear
power plants in the world [1]. In Ukraine lighting consumes about 16% of the total electrical
energy produced in the country. That is why the lighting system is a significant consumer of
electricity, especially in administrative buildings (up to 80%).

In order to calculate the thermal insulation properties and radiation heat transferring of
translucent structures of exterior wall envelope (TSEWE), it is necessary to know which part
of the window embrasure (WE) is occupied by glazing (transparent part), profile and foam
filling. Determination of the relative glazing area a rectangular WE of a single-sectional and
multi-sectional metal-plastic structures is considered in [2, 3], but the relationship between the
size or area of the WE triangular configuration and its relative area is not described there.

As is known, the area of the WE of the triangular configuration (S;) (Fig. 1) is

determined by the formula

Sue =%-BC-AP, m’. (1)

Fig. 1. Schematic representation of TSEWE: a — glazing; b — profile; ¢ — foam filling;
d — opaque building envelope
Since the window profile has the same width on all sides, the WE and glazing in the
triangular configuration form similar triangles. Therefore, by similarity theorem, the size of
these segments will vary in proportion to the width of the profile and a width of the foam
filling. This makes it possible to determine the lengths of the segments that form the perimeter
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of the glazing, at a given area of the WE and the corners at the base of a triangular WE. For
any triangle of arbitrary dimensions, the angles at its vertices are determined by formulas:

BP PC AP AP
O = arctg —+ arctg —, deg; 2 =arctg—, deg; (3 =arctg—, deg, (4
g5 g5 dee @) 7 850 des 3) o gop dee 4)
ne BC, AP,AB 1 AC — base, height and side segment of the WE (Fig. 1), m;

Defined the angles at the vertices of the triangular WE can be determined:
— distance from the top of the WE (A) to the top of the glazing (A') (Fig. 1)

x, =1/[sin(6/2)], m; (5)
— length of the projection of the segment from the top of the WE (C ) to the top of the glazing
(C") on the base BC (Fig. 1)

x, =1/[tg(y /2)], m; (6)
— length of the projection of the segment from the top of the WE (B ) to the top of the glazing
(B') on the base BC (Fig. 1)

x, =1/[tg(p/2)], m; (7
The width of the non-transparent part of the WE (/) occupied by the profile and the foam
filling is determined, according to [2, 3], by formula:

[ =lhor +lp, M, (8)

where /. — window profile width, m; /. — thickening of the foam filling, m [2].
The relative area of the glazing of a triangle WE (s,;) with a known length of the base (BC)
and height (4P), window profile width and width of the foam filling is determined by the

formula

1/2(BC—-x,—x;)-(AP—x, -1
Swg = St = ( % x3) ( al ) , rel.un. 9
Swe 1/2-BC- AP
For an arbitrary triangular WE with a known area of the WE, the width of the profile and the
width of the foam filling, the relative area of the glazing is determined by the formula

27 S —(x +1
o0t ) N @D dun, (10)

S =
A \/2')('SWE 2'SWE

x — the ratio of the height of the triangular WE to its base, relative units
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JOCBIA NIABUIIEHHA EHEPTOE®EKTUBHOCTI
HA ABTOTPAHCIIOPTHOMY HNIAIIPHEMCTBI

L.V. Beljakova, Ph. dr., Assoc. Prof.; O. O. Vakulenko; O. L. Ryschykovets
EXPERIENCE ON ENERGY EFFICIENCY IN THE TRUCKING ENTERPRISE

B ymoBax exkoHOMIUYHOI HECTaOUIbHOCTI, MOCTIHHOTO 3pocTaHHSA TapudiB Ha
CICKTPUYHY €HEPrifo, SKE CIOCTEPIraeThCs OCTAaHHIMH pOKaMH, pPOOUTH OCOOIMBO
aKTyaJIbHUMU MTPOOJIEMH €HEepro30epeKeHHs Ta palioHAIbHOIO BUKOPUCTAHHS €HEPreTUYHUX
pecypciB sIK B MPOMHUCITIOBOCTI, TaK 1 B IHIINX TaTY35X.

CxyagHuil €KOHOMIYHUN CTaH EHEpPreTMYHOi rajgysl, a TaKoXK 3pOCTaHHs IIH Ha
EHEepPropecypcu mnoTpedye EKOHOMIYHOTO 1 PpAaI[lOHAIBHOTO iX BUKOPUCTAHHS, TOIIYKY
IbTEPHATUBHUX JDKEpesl BUPOOJIEHHS €JIEKTPUYHOI 1 TEIUIOBOI €Heprii Ta MoJepHizaiii
OUIBIIOCTI IPOMHUCIOBUX HIAMPHUEMCTB.

OpHuM 13 BapiaHTIB € BUKOPUCTaHHS YCTAHOBOK KOMOIHOBAHOIO BHpPOOHHIITBA
€JIEKTPUYHOI 1 TEIUIOBOI eHeprii (KoreHepariiiHi yctanoBkH). Taki arperaTi BCTAaHOBJIIOIOTh Y
6e3nocepenHid OIM3BKOCTI J0 CHOXKHMBaya, LI0 3HAYHO CKOPOYYE BTpATH €Heprii mpu ii
nepenayi 1 TpaHcnoptyBaHHi. KpiM Toro, oaepKyroun aBTOHOMHE JKEPEJIO €JIEKTPOECHEPTii 1
TEIUIOTH, CHOXKHUBA4Y CTA€ HE3AJIEKHUM Bl MOHOINOJBHUX IOCTAYAJIbHUKIB TEIJIOBOI 1
eJIeKTpu4HOi eHeprii. B YkpaiHi Bxke iCHye nepiiuil 10CB1 BIPOBAIKEHHS KOT€HEepaIiiHIX
yCTaHOBOK[ 1].

BoueBuzp, 110 npu peainizailii IpoeKTiB KoreHepauii Ha YKpaiHChKUX MiANPUEMCTBAX
y MailOyTHbOMY CTaBKYy HOTPIOHO poOWUTH Ha BUOIp KOreHepauiiHOro oOjagHAaHHS, 10 Ma€
MaKCUMaJIbHY €(EeKTHBHICTb. TUM OUIbII, IO BITYU3HSIHE MAIIWHOOYAIBHUIITBO Ma€e
MOTY)KHOCTI [0  BHUIOYCKY ra3oTypOiHHuUX  JBUryHIB  («Motop-Ciu», «CyMcbke
MamunHoOyniBHe HBO»), a Takoxx cepiiHO mnepepoOseHuX Yy Ta30MOpIIHEBl JU3EIbHUX
ycraHoBOK («IlepBomaiicbKau3enbmary).

[lig TepMiHOM TpUreHepallis po3yMIEThCS MEPETBOPEHHS MajuBa OJHOYACHO Y TpHU
KOPUCHUX €HEPreTMYHMX MPOJIYKTH: €JIEKTPOEHEPrito, TEIUIOTy (rapsdy Boay abo mapy) i
xoJio7 (oxoJyiokeHy Boay). KomOiHOBaHe BHPOOHHWIITBO IUX BUJIIB €HEPrii HA CHOTOJHI €
OJIHUM 3 HalOUIbII CyYyaCHUX TEXHOJIOIIYHUX pIllIeHb B IJIaH1 1 MIJBULICHHS €HEepPreTU4HO1
e(eKTUBHOCTI, 1 pilleHHs eKoJoriyHux npobineM. Ilo cyri TpurenepaimiiiHa cucrema
IpescTaBiIsie cO00I0 KOTeHepaliiiHy CUCTEMY, B SIKIH 4acTHHA TEIUIOTH BUKOPHCTOBYETHCS
JUTSI OXOJIOJDKEHHSI BOJM 3a JIOTIOMOTOI0 aOcopOIiitHoi XxomoamibHOi cuctemu. Llei cmocid
BUTIHUN TEepeayciM 3 TOYKM 30py €KCIulyaTallii KOreHepaliiHOi yCTaHOBKH, TOOTO Ja€
MO>XKJIUBICTh BUKOPUCTOBYBATH TEIUIOTY 1 BJIITKY, 11032 TEPMIHOM OMNAIIOBAJIbHOIO CE30HY,
3a0e3Meyyoun TUM CaMUM LUIOPIYHUM TepMiH poOOTH yCTaHOBKU. XOJOJ, IO OJEPKY€ETHCS
B a0copOLiHHOMY XOJOJWUIBHUKY, KpPIM 3aCTOCYBaHHS Il TEXHOJOTTYHUX IPOIECIB Ha
MIITPUEMCTBAX, MOKE 3aCTOCOBYBATHCS BCIOH, JI€ MOTPIOHE KOHAUITIFOBAHHS TIOBITPS.

OpHie0 3 HaWBaXJIMBILKX I€peBar BIPOBA/UKEHHS TEXHOJIOTIT TpuUreHepauii €
MIBUIIECHHS HAAIMHOCTI eHepronocTadanHs. [{iHa HamifHOTO €IeKTPONOCTaYaHHs JOCTATHHO
BHCOKA: BIICYTHICTb a00 panToBe BIAKIIOUYEHHS EHEProlnocTadyaHHs Hece 3a Cco00ko
HeZooAepKaHHs NpUOyTKY, a MOXJIMBO 30MTKM Ta BTpaTy JUIOBOI pemyTaiii. ABapiiiHi
BIJIKJIIOYEHHS! MOXYTh OyTH INPUUYMHOIO BUXOAY 3 JIaAy OPOTOLIHHOIO O0JIaJHaHHS, BTpAT
CUpPOBHHHU 1 nicyBaHHs npoaykuii. Kpim toro, npu HasBHICTH BiacHO1 MiHi-TELl ycyBaroTbes
oprasizaiiiiHi, (¢iHaHCOBI Ta TEeXHIYHI MNpoOJEeMH TNpU PEKOHCTPYKLIi 1 3pOCTaHHI
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MOTY)XKHOCTEH MIANPUEMCTBA, OCKUIBKM HE IMOTpiOHE NPOKIAAAHHS HOBHUX JIHIN
eliekTponiepesay, OyAIBHMLITBO HOBHX TpaHCOPMATOPHUX MIACTAHIIN, NEpeKIaJeHHs
TerioTpac. TakoX BaXJMBO, IO B Takii cUTyalii BJACHUK HIANPUEMCTBA 3aXULICHUH Bij
MOHOIIOJIBHOT'O M1/IBUILIEHHS TapU(]iB Ha €HEPronocTayaHHs.

3 METOO MIBUILEHHS €HEepProeeKTUBHOCTI BUPOOHUIITBA ITPOBEICHUI TAKOXK aHAJI3
ocoOyiMBOCTEll cucTeMU eJeKkTponocTtadyaHHs KpemeHuynbkoro aBTOMOOUIEOYIIBHOTO
3aBofy. [loOymoBaHa 1 JOCHTIKEHA KOPEJAIIHA 3aJIeKHICTh CIOKHUTOI €JIEKTPUIHOT eHeprii
Bl 00’€MIB BHMIYCKY MPOAYKIIi Ta MpOBEIEHA OI[IHKAa HEOOXITHOCTI 3MIHM Tapudy 3a
CHOXHTY eneKTpoeHeprito [2]. OOCsAru CrOXWUBaHHS €JIECKTPUYHOI €Heprii MiampUEMCTBOM
OCTaHHI JIeKUJIbKa POKIB 11yTh Ha CIaJl CHHXPOHHO 3 00’eMamu BunymieHoi npoaykuii. Tomy
MPOBEACHHS PETPeCciiHOl 3aJeKHOCTI MDK IMMH JaHUMHU Ta 3HAXOHKEHHS HaWOUIhII
BIPOTIHOT 3aJI€KHOCTI 3@ Pi3HI MPOMDKKHU 4acy JI03BOJIUTH IIPOTHO3YBATH 00’ €MH CIOKHUTOL
€JIEKTPUYHOI €Heprii B 3aJI€KHOCTI B/l 3aIJIAHOBAHOI KUTbKOCTI MPOAYKIII].

[ToGymoBaHi perpeciiiHi 3aJeXHOCTI 00’€MIB CIIOKUBAHHS €JIEKTPUYHOI €Heprii
(xBtrox) Bin BumymeHoi npoaykuii (mIT.) 3a pi3HI OPOMDKKH 4acy (IOMICSYHO,
MMOKBAPTAJIBHO Ta MOPIYHO), BIANOBITHO [2], K MogaHOo Ha puc. 1:

y=4,4092- x +3450; y=1,9006-x+10923; y=17,924-x+29077,
R =0,0232 R =0,0051 R* =0,98
7000 - T 16000 46000 T
- ] e S s [ s
4000 /."/ﬂy 10000 =0 42000 I | |
o — % | 2222 . 40000 /
fggg ] ' | Zgzg 38000 ! I ,/
) 0 50 100 150 ZUD“" ° 2000

0 200 400 600 800 1000

Pucynoxk 1. I'padixu cnoxxuBanus enektpoeneprii (kBr-roz.) Big BupoOiieHoi npoaykiii
(mt.)

3 HaBEJCHUX 3aJIEKHOCTEH MOXHA 3pOOUTH BHCHOBOK, III0 MICSYHE Ta MMOKBApPTAJIbHE
CIIO’KMBAHHS €JIEKTPUYHOI €Heprii He MO’KHa IOB’SI3aTH 3 BUIIYCKOM IPOJYKIIi, OCKUIbKH
oTpuMani koedillieHTH kopensauii Hagro Husbki (R>=0,0232 ta R’ =0,0051). Ipore,
KUIBKICTh CHOKMTO1 €JIEKTPOEHEPrii 3a piK Mae MpAMY 3aJIeKHICTh Bl 00cAry BUpOOIEHOT
MPOJIyKIIiT 3a BiANOBiAHUHN nepioA. Lle miaTBepaKye TakoK BUCOKUN KOE(PILIEHT KOPELIi.

Sk 3aci® 30epe’keHHsl KOILITIB JUIsl JAHOTO MIANPUEMCTBA PO3IJIIHYTO MOYKJIHUBICTH
3MIHU Tapudy 3a CHOXKHUTY €JIeKTpoeHeprito. Po3paxyHOK BHUTITHOCTI MEpexoay 3 AIF0YOro
OJIHO30HHOTO Tapu(y Ha JBO— YU TPU3OHHUH Tapud, nudepeHiiiioBauii 3a nepiojaMmu vacy,
MOKa3aB, 10 BUKOPUCTAHHS I PO3PaxyHKIB 3a €JIEKTPOCHEPTi0 OJHO30HHOTO Tapudy €
OUIBII BUTIAHUM JJISl MIANPUEMCTBA B MOPIBHSAHHI 3 HIIMMU BuaaMu Tapudis. Tomy 3miHa
TapuQy Ha JaHUN Yac JUIsl MIPUEMCTBA € HEPAL[lIOHAIBHOIO.

TakuM 4MHOM, IPU MOCTIHHOMY HIJABUIIEHHI TapU(PIiB HA E€IEKTPOEHEPT1I0 3HUKEHHS
oOcAriB 11 CIOXUBaHHSA i BIPOBAKEHHSA €HEpro30epirarouux TEXHOJIOrid HalyBae ISt
€KOHOMIYHOTO PO3BUTKY MPOMUCIIOBUX MIIIPUEMCTB BaXKJIMBOTO 3HAUEHHS.

Jlirepatypa

1. TlepenymOBH BIIPOBKEHHSI TPUTEHEPAIIMHUX TEXHOJNOTIH Ha MmignpueMcTBax YKpainu /
. B. Tnycra, B. I. KpaBuenko // 36ipauk te3 gomnosineid BHIIK «IIpoGnemu eneproeeKTHBHOCTI Ta
eneprozbepexens». - Kipoporpaa : KHTY, 2012. - C. 112-114.

2. OcobnMBOCTI Ta MPOOIEMHU EIEKTPOIOCTaYaHH U eNeKTPOoCoKUBaHHs KpeMeHuyibKoro
aBToMo01IeOyaiBHOro 3apoay / O. 0. badenko, A. O. Illamoran // 30ipauk Te3 momopife BHIIK
«Enepreruka ta eHepretuyHi cuctemu». — Kpemenuyk : KpHY, 2012, — C. 302-303.
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METO/ OLIIHIOBAHHSI TEMIIEPATYPHOTI'O IHAEKCY 130JIA1LIT
EMAJIbOBAHUX ITPOBOJIB 3A JIEJIEKTPUUHUMMU BTPATAMMU

P.S. Yevtukh, Dr., Prof., O.0. Vakulenko, V.V. Didukh
METHOD FOR ESTIMATING OF THE ENAMELLED WIRES
TEMPERATURE INDEX INSULATION BY ITS DIELECTRIC LOSSES

HapiiiHicTh BHUTKOBHX €JEMEHTIB €JEKTPUYHUX amnapariB, B TOMY 4YuCIl U
BHCOKOBOJIbTHUX TpaHc(opMmaTopiB, 3al€XKHUTh BiJ iX 3JaTHOCTI BUTPUMYBATH LIMPOKHUN
CHEKTp eKCIUlyaTallliHUX HaBaHTa)XeHb. 1OMy, HaJ3BUYAlHO BEJIMKOro 3HAa4YeHHs HaOyBae
BUOIp $K I[EBHOIO THUIOPO3MIPY €MalbOBaHOTO MPOBOJY, TaK 1 BEJIMYMHU HOro
TEMIIEPaTypPHOIO IHAEKCY.

Binoma excrpec—MmeToiMKka BU3HAUEHHS CTYIEHS 3alliKaHHs JIAKOBOIO LIApy 130JIsALi{
eMajaboBaHUX 0OMOTyBaiabHUX TpoBoaiB Tuny [IET-155, I129W-180, IIETA-2-200 Ta iH.,

sKa TOoJIArae y 3aMmipl 3aJeKHOCTI JI1€JIeKTPUYHUX BTpaT fg o (T ) npu yactoti 1000 /'y B

miarasoni Temmeparyp (100 ... 260)’C 3 BUKOPHCTAaHHSIM METOY «IBOX JOTHIHHX» [1].
Metonuka @€ TakoX CTIMKI IOBTOPIOBaHI pe3yibTaTH MpU  OLIHIOBAaHHI
TEMIIEPaTYPHOIO 1HIEKCY JIJIsl NEePEeBaKHOI OUTBIIOCT1 0OMOTYBaIbHUX MPOBOAIB. OHAK, IpU
OI[IHIOBaHHI TEMIIEPaTYpHOTO IHAECKCY JESKUX eMallbOBAaHUX IPOBOJIB BUHHUKAIO XHUOHE
MPEJICTaBICHHS IL0J0 pPEaJlbHOTO 3HAYEHHS 1LbOr0 IOKa3HMKa, MpPUYOMYy, B OIK HOro

3MeHIlIeHHsA. B 11bOMy BUIIaJKy TemmepaTypHa 3alIeXkKHICTb fg O (T ) Mae ab0 MPOMDKHUMN

MakcuMyM B aianasoni emneparyp (110 ... 130)°C, aGo minsmka piskoro spocranns tg 3 (T)

Mae 3CyB y OIK HIDKUUX TEMIIeparyp.

BcranoBneHo, mo mnoxuOka y BH3HAY€HHI TEMIIEPATYpHOTO IHJEKCY 3yMOBJICHA
HEJOCTaTHIM CTYIEHEM 3alliKaHHS JaKOBOTO Iapy I130JS01i IO TOBIIMHI BHACIIIOK
MOPYILEHHS TEXHOJIOT1 BUTOTOBJIEHHS €eMaJIbOBAHOTO MPOBOY. SIK MpaBuMIIO, 1€ - 3aBUILIEHHS
LIBUKOCTI PyXy IPOBOJY IPHU 3alliKaHHI.

JlieBUM METOJOM BCTAaHOBJIEHHSI KPUTEPIIO CTYIEHS 3aBEPUICHOCTI XIMIYHOI peakiii
noJiiMepH3allii JJakoBOIO IIapy 130JisL1i eMaJblIPOBOy € METOJ IIEIEKTPUYHOI penakcallii,
TaKk SIK came JieJIeKTpUYHa pesakcallisi, BOJIOAII0YM MajiM 4YacOM BCTAHOBJIEHHSI, BCTUTa€
BIJICTE)KYBaTH, HANpPUKIAA, JUHAMIKY peakiii MOJIKOHJEHCAllll 3 YTBOPEHHSM IONEPEYHUX
XxiMiuHUX 3B’s3kiB. [lpu nbomy, mporec JieNeKTPUYHOI penakcaiii MposBISEThCA MpU
TeMIieparypax OuIbII HU3BKUX, HDK MPOLEC XIMIYHOI peakiii CTPYKTYpyBaHHS MOJIEKYIIH
MOJIIMEPY, a TPUBAIICTh JICICKTPUUHOI pestakcailii 301IbIIYEeThCS 3 MIABUIICHHSM CTYIICHS

CTPYKTYpYBaHHA.
TpuBamicTh IIENEKTPUYHOI perakcalii 7 MOJISIPHUX MOJEKYJ OB S3aHa 3 €HEPri€lo

akTuBaii W Bupasom [2]: T:ro-exp(le], ne T, :(10"]3 ...10"]4)0 - mepioJ BJACHUX

KOJIMBaHb TOJIAPHOT MOJICKYJIU OUTS TOJIOKEHHs piBHOBaru. [Ipu oMy, MOTOYHE 3HAYEHHS
eHeprii aktusauii /W  Mo)kHa 3HalTH 4epes3 il BCTaHOBJICHE 3HAUYeHHs W, TpHW BIINOBIAHIN

: : w
remmneparypi T, 3rigHo Bupasy: W =T, %

ecm

11



Mamepianu VII MisichapoOHoi Hayko8o-mexHiYHoI KoHepeHuii Moaooux V4eHux ma cimyoeHmie.
Axmyanoni 3a0a4i cyuyachux mexuoaozin — Tepronine 28-29 aucmonaoda 2018.

TpuBaiicTe AleNeKTPUYHOI penakcanli 7 LUIKOM BHU3HAYA€THCA INIMOMHOIO XIMIYHOI

peakuii, a TOMY 3aKOHOMIPHICTh 1i 3MIHM TaKOX BHM3HAYA€ThCS IapaMeTpaMU PIBHSHHSA
KIHETUKMA XIMIYHOT peakiii, BUXOIAYHM 3 SKOTO CTYMHIHb 3aBEPIICHOCTI TPOIECY
CTPYKTYypyBaHHS [ MOXHA OIIIHATH 32 BUINMOBITHUMH TPUBAJIOCTIMH ICICKTPHIHOT

penakcanii BCTaHOBJICHOTO 3HAYCHHS 7, i IOBHICTIO IIPOpPEaroBaHMX MOJIEKYN 7, 3TIIHO

ecm

7 .
Bupazy: f[3=—2. Ilicng BpaxyBaHHS CHEPreTMYHHUX CKIAJOBHX BHUpA3 Uil CTYICHS

ecm

3aBepIIEHOCTI NPOLECy 3allikaHHs IaKy HaOye BUTIAY: 3 = exp —kW% (T,,—T,)| Tyr

ecm

T . BU3HA4Ya€TbCA 3TIHO PE3yNbTaTiB TEIUIOBOTO CTApiHHSA Jlaky, a W - 3 TemmneparypHOi

ecm ecm

3aNIeXKHOCTI 1g O (T ) MOBHICTIO CTPYKTYPOBAHOT 130JISI1111.
TakuM 4YHMHOM, 3 EKCHEPUMEHTAIbHOI 3aJIeKHOCTI 1g O (T ) MOXHa 3HaWTH

TeMIepaTypy MakCUMyMy fg 0 1 po3paxyBaTu CTyIiHb 3amikaHHS Jaky [ . o peui,

[IEpeBaroio IbOro METOLy € MOXKJIUBICTh KEPYBAaHHS TEXHOJIOTTYHUM IpoliecoM (popMyBaHHS
AKICHOT 130JISIIil eMaNbIPOBOAY NUISIXOM MiATPUMAHHS ONTUMAIBHOI BeNWYMHH [ UIS
MIEBHOTO THITY PIJKOTO JaKy.

[IpoBeneHnMHU NOCHIIPKEHHSAMHM BH3HAU€HI TEMIIEpaTypH1 PEKUMU YpPIBHOBAKEHHS
SAKICHUX TIOKa3HUKIB JIAKOBOTO IIapy 130Jsi0ii - TeMIepaTrypu JAOmMiKaHHA. Tak, A
00MOTYBaJIbHOTO eManboBaHOro npoBoy Mapku [IET—155 Takum pexxuMom €: Temneparypa
(260+5)°C, TpuBamicTs BHTPUMKH - (2 ... 6)200. B 3aNEKHOCTI Bif AiaMeTpa MPOBOLY.
YuciioBl XapaKTEPUCTHKH PEXHMMIB JONIKAHHSA BU3HAYEHI 3 JMHAMIKH PyXy MakCUMyMiB T

(3MiHHE 3Ha4YeHHs Temreparypu) Ta 7, (BCTaHOBIIEHE 3HaYECHHs TEMIEpaTypH) Ha rpadikax
3aNIeXKHOCTI 12 O (T ) JloBeJleHO TaKOoX, IO MPH HAaBEACHOMY BHUIIE PEKUMI JIOMIKAHHS HE

BUSIBJICHE JIOJATKOBE TEIUIOBE cTapiHHs 13ojsauii. [Ipu mocTiiHii Temmeparypi XIMIYHOT
peakiii CTYIiHb 3aBEpIICHHS TMPOIECy 3aliKaHHS JIAKOBOTO IIapy BU3HAYAETHCS WMOTO
TPUBAJICTIO ¥ BEIMYMHOIO €HEprii akTuBaiii, ska B ~ (2 ... 3) pa3u NepeBUIye EHEPTiio
aKkTUBaLli JieJdeKTpuyHoi penakcauii. Tomy, MocTiiiHa Yacy XIMIYHOI peakiii, HalpHuKiIaz,
npu Temmepatypi 260°C mst mosiedipiMinHOro MaKy emManboBaHOro mpoBoay Mapku ITET—
155 Oyne nepeBuILyBaTH TPUBAIICTD JIEIEKTPUUYHOI pesiakcanii B [ (1 10)-103 pasis.

Takox BCTAHOBJICHO, MIO JUIS 130JsAlli OOMOTYBAJIBHOTO €MAaJILIIPOBOAY MapKU
[IP®J] 2-200 nomaTkoBa TemioBa oOpobka mpu Temmeparypi (250+5)°C 3 TpuBamicTio
BUTPUMKH (2 ... 4) 200. MABUILYE CTYIiHb 3amikaHHA 10 3HaueHb [ =0,6...0,8. Ilicisa 6—
TOJMHHOTO TerioBoro crapinHs [ — 1. TakuM 4uMHOM, METOA MieNEKTPHUYHOT perakcamii
MOXKE€ CIYXHUTH KPUTEpIEM CTYMEHs 3aBEPILIEHOCT1 XIMIYHOI peakiii 3amikaHHs JIAKOBOTI'O
mapy emanbnpoBoay. OTpumani B pe3yibTaTl AOCHIIKEHHS KPHUBOI 3aJ€KHOCTI 12 O (T )
3HAYEHHS  TeMIepaTyp MOXYTb OyTH  BHUKOPUCTaHI  JJsi  €KCIpPEC—OLIHIOBaHHS
TEMIIEPATYPHOTI'O 1HIEKCY EMaNIbIIPOBOLY.

Jliteparypa

1. Methods of test for winding wires. Part 5: Electrical properties : IEC 60851-5 :
1996. - [Publ. date: 1996-08-23 ; edit.: 3.0]. - Brussels : Centr. Secret., 1996. — 28 p.
(International Standard).

2. JleoutreB B. O. EnexkrporexHiuHi MaTepiaiu : HaBy. nocioH. / B. O. JleonTses, C.
B. bes3, B. A. Bugmumi. — Binaung : BHTY, 2013. — 122 c.
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NIJIBUIIEHHS HAIIMHOCTI CACTEM EJEKTPOIIOCTAYAHHS
HA BA3I IU®POBUX TEXHOJIOT'TH

L.M. Kostyk, Ph.D., Assoc. Prof., O.0. Vakulenko, P.M. Phihol
THE RELIABILITY OF ELECTRICAL SUPPLY SYSTEMS INCREASING
ON THE BASIS OF DIGITAL TECHNOLOGIES

B enexrpoenepreTuini YKpaiHu po3ropHyTi MacmTaOHI MporpaMu 3 peKOHCTPYKIIIT Ta
TexHiuHoro nepeocHamenss niacranuii (IIC) 110 - 750 kB, sxi GepyTs ydacTh B mpoleci
neperavyl Ta PO3MOJUICHHS €JNeKTPUYHOi eHeprii. Pa3om 3 BCTaHOBIEHHSM HaAIMHOIO
nepBuHHOro obnagHanHs, [1C ocHalyoThCsS CydyacCHUMH KOMIUIEKCAMH PEJIEHHOr0 3aXUCTY 1
aBromatuku (P3A) ta aBromaruzoBanumu cucremamu kepyBanus (ACK) [1].

OauH 3 cy4acHMX Ta NEpPCIEKTUBHUX HANpsMKIB PO3BUTKY I I1HTeNeKTyamizarii
koMmiiekciB P3A ta ACK IIC - mepexin BiJ OKpeMHX, 4acTO 1H(OpMAaIIfHO 130JbOBaHUX
AQHAJIOTOBUX TIPHUCTPOIB Ta IMIACUCTEM [0 IHTErPOBAHUX OTHOPITHUX CHUCTEM 3 €IUHUM
iHGOpMaLIfHUM MPOCTOPOM. 3HAYHUM TIPOrPECOM Yy CTBOPEHHI TaKUX CHCTEM CTaJlo
BIIPOBA/PKEHHSI Yy TMpakTUKY ejnekTpoeHepretuku cranpapry «MEK 61850. Mepexi Ta
CUCTEMH 3B’A3KYy Ha mHiAcTaHUiax». CTaHAapT HE MICTUTh OOMEXEHb L1010 NIATPUMKH 3ajad,
Kl MOXYTh BUHUKHYTH B MailOyTHbOMY, a TOMY BIPOBa/KyBaH1 Ha 0a3i crangapty ACK
OyIyTh BIAMOBIAATH HANCYyJaCHIIITUM BUMOTaM.

Jitoua penakiisi cTaHAapTy J03BOJISIE BUKOPUCTOBYBATH IITUPOKO BiZOMI MPOTOKOJIH
Ethernet Ta TCP/IP mns 3B’a3ky Bcepeauni IIC, siki 3a0e3nedyroTb BHUCOKY HIBUAKICTh
nepeaadi ganux (He menmie 100 M6it/c) B Mmacmitali peabHOTO Yacy BiJl OJHOTO MPUCTPOIO
70 1HIIOTO HAa OJHOMY («TOPHU30HTAJIBHI» 3B’SI3KHM) Ta ACKUIBKOX («BEPTUKAIbHD» 3B’S3KH)
lepapXiyHUX PIBHSX, a TaKOX 3a0e3neuye COUIbHUM OOMIH JaHUMHU MDK IHCTpYMEHTaMu 3a
paxyHok enuHoi MoBU KoH]irypyBanHs [IC SCL (Substation Configuration Language) nmns
OMKCY MOBHOTH 1H(OpMaIiifHOT MO,

3 mo4aTtky po3poOKH Yy €JIEKTPOCHEPreTHlll MPOEKTIB aBTOMATH30BAaHUX CHUCTEM
KepyBaHHs TexHosoriyunumu mnpouecamu Ha miactanuisix (ACK TII I1C) BinOyBcst 3HauHuUM
PO3BUTOK anapaTHUX 1 IPOrpPaMHUX 3aC001B CUCTEM KepyBaHHS [2]:

- 3’SIBWJINCh BHUCOKOBOJIbTHI LH(pOBI TpaHchopMaTopu CTpyMy Ta HaIpyry,
MIKpOIIPOLIECOPHI KOHTPOJIEPH;

- PO3pOOJIOETHCS TEPBUHHE Ta BTOPHUHHE €JEKTpOMEpexKeBe OOJaJHaHHA 3
BOYJIOBAaHUMU KOMYHIKALlIHHUMHU [TOPTaAMU;

- npuitHsaTo MbkHaponHuit crangaptr MEK 61850, saxuil periamentye
npeacraBieHHss gaHux npo IIC, sk o0’exkT aBTOMarTM3allii, a TaKOXX OMEPYE MPOTOKOJIAMHU
nupoBoro 0OMIHY JAaHUMHU MDK MIKPOTIPOLIECOPHUMU IHMENeKMYANbHUMU eleKMPOHHUMU
npucmposimu (ckop. [ED - anrn.) IIC, BkiIro4arouu MNpUCTPOI KOHTPOIIO Ta KEpPYBaHHS,
peneiiHoro 3axucty Ta aBromMatuku (P3A), mporuaBapiiinoi aBTtomatuku  (I1A),
TeJleMeXaHIKU, JTIUYUIbHUKHU eIeK-TPUYHOT EHEpPTii.

Bce 1e cTBOproe TEXHIYHI Ta TEXHOJOTIYHI MEPEeIyMOBU JUIsl MOOYJOBH MiACTaHIIT
HOBOro mokojiHHS - nudposoi miactanuii (LIIC), Ha sxiif opraHizamis BCiX MOTOKIB
iHGopMaLlli mpu BUPILIEHHI 3aJa4 MOHITOPUHIY, aHali3y Ta KepyBaHHs 3/IMCHIOETHCS B
uudposiit popmi [2].

Came 3aBISKM PO3BUTKY KOMYHIKAIITHMX TEXHOJIOT1H Ta OCHALLEHHS TPAAULIHHOTO
€JIEKTPOTEXHIYHOI'O0 YCTATKYBaHHS LM(PPOBUMU MOPTaMU CTAJIO MOKJIMBUM IHTETPyBaHHS
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esniekTpooOnagHanHs Ha Beix piBHAX [1C B equny cucremy Ha L{IIC (aus. puc. 1).

Kg:;;::sﬂ\ CHcTeMa MOHITOPHHTY OcHoBHE
HaziiHicTIO )< Ta AiarHocTysaiis — OGﬂam{aHHﬂ

\ obmagHanus
e IIC

B3aemnue

JIarHOCTYBaHHS >
npucrpois IED

Camo/liarHocTHKa
npuctpois IED

-

MyTaTOp

(L%

CamoztiarHocTHKa
KOMYTaTopiB

Ko

iﬂi

Pucynoxk 1. Cxema indopmaniiinux notokiB Ha I1C 3 nndpoBuM enexkTpoycTaTkyBaHHIM

[lepexin no mepenadi curHaiiB y qudppoBoMy BUIJIsLAL Ha BCiX piBHIX KepyBaHHd [1C
JacTh 3MOTY OTPUMATH PsIJ IEpeBar, a caMe:

— CYTT€BO 3MEHILIUTHU 3aTpaTH Ha KaOeIbHO-NPOBIIHUKOBY MPOJIYKIIIIO Y BTOPUHHUX
KOJIaxX 1 KUIbKICTh KaHaJliB JUIsl iX MPOKJIaJaHHs, HAOJM3UBILIM JyKepesia Hu(POBUX CUTHAIIB
710 TIEPBUHHOTO OOJIaIHAHHS;

— MOKpalmuTu ejnekTpoMarHitHy cymicHicte (EMC) cyyacHOrO BTOPUHHOTO
oOnasHaHHSA - MIKPOIPOLIECOPHUX NPUIAAIB 1 BTOPUHHUX KUI 3aBJASKHM BHUKOPUCTAHHIO
BOJIOKOHHO-ONTHYHUX JIHIH 3B S3KY;

— CHPOCTUTH 1 3JEHIEBUTH KOHCTPYKIIIO MIKPONPOLIECOPHUX IHTEIEKTYaTbHUX
€JIEKTPOHHUX MPUCTPOIB 3@ paXyHOK BUKIIIFOUEHHS TPAKTIB BBEICHHS aHAJIOIOBUX CUTHAJIIB;

— yHipikyBatu iHTepdeiicu [ED, ToOTO CyTTEBO CHpPOCTUTH B3a€EMO3aMIHHICTH IHUX
IPUCTPOIB (Y TOMY YHCII1 IPUCTPOIB PI3HUX BUPOOHUKIB);

— MIIBHUINUTH TOYHICTh BUMIPIOBaHb (0coOmmBo npu crpymax (10 ... 15)% Bin I;) Ta
0O0JIIKYy €JeKTPUUHOT €HEprii, a TAaK0’K BU3HAYEHHS MICIb owkokeHb JIETL,

— 3MEHIIUTH IUIONIl 3€MEJbHUX AUISTHOK, HeoOXimHux s OynmiBHuiTBa IIC 3a
paxyHOK BHMKOpPUCTaHHS ONTHYHUX LHUPPOBUX TpaHcHopMaTopiB CTpyMy Ta Hamlpyru,
CYy4aCHOT'0 MIKpPOIIPOLIECOPHOTO BTOPUHHOTO 00J1aIHAHHSI.

Orxe, O6e3nepepBHUN BUCXITHUI PO3BUTOK €JIEKTPOCHEPI€TUKH Ta KOMYHIKALIMHUX
TEXHOJIOT1H, MIABUIIEHHS BUMOT 10 (YHKIIIH 3aXMCTY, BUMIPIOBAJILHUX TpaHchopmaTopiB Ta
OCHOBHOTO OOJaJHaHHS CHPUATHME MOJAJIBIIOMY pO3BUTKY M BaockoHaneHHio [IC 3
uu(ppoBUM  €IeKTpooOJIaJHAaHHSAM, MIIBUIIEHHIO €(QEeKTUBHOCTI Ta 1H()OPMATHUBHOCTI
KEepyBaHHsI €eHEPrOCUCTEMOI0, HaIMHOCTI il poOOTH.

Jliteparypa

1. IndopmaTu3zaliisa eneKTPOCHEPTETUYHNX CUCTEM Ta elekTpuuHux o0’ektiB / b. C.
Croruiii, O. B. Kupunenko, O. ®@. byrkesuu, C. I1. lenuctok // [Ipaui IEJ]l HAH Vkpainu :
36. nayk. mip. — K. : 2007. — Bumn. 1 (16), Y. 1. — C. 9-15.

2. Hudposa miacranuis. Ilepearu ta ocobnuBocri / M. @. Conens, C. I1. Jlenucrok,
O. B. Cnonuncekuii // Hpaui IEJL HAH Vkpainu : 30. nayk. np. — K. : [EJIl HAHY, 2011. —
Bun 30. - C. 14-17.
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YK 621.316.721
Bb.51. Opo0uyk, KaHJ. TeXH. HAyK., 10L., A.Il. Bepemeiiunk
TepHonuibChbKMI HalllOHATBHUM TeXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

CYUYAHI BAPIAHTU PEKOHCTPYKIIII
EJEKTPUYHUXPO3INOAIJIBHUX MEPEX

B.Y. Orobchuk, Ph.D., Assoc. Prof., A.P. Veremeychyk
MODERN OPTIONS FOR RECONSTRUCTION
OF ELECTRICAL DISTRIBUTION NETWORKS

3a ocTaHHI JECATUIITTA B CTPYKTYpP1 PO3NOAUIBHUX €IEKTPUUHUX MEPEX CTaBCS Pl
3MiH, TIOB'SI3aHUX, B TOMY YHUCIII:

- 3MIHOIO XapaKkTepy HaBaHTAKE€Hb B HEBEJIMKUX MICTaX 1 CLUIbCHKIA MICIIEBOCTI:
YacTUHA HACEJIEHUX IYHKTIB IepecTajia ICHYyBaTH, /€Kl 3HaXOASAThCS HA MEX1 3HUKHEHHS
abo piBeHb HacelleHHs CTaHOBUTH 5-10% B NOYAaTKOBOro, B PsiAl CEJIML] BIIKPUIIUCS
(bepmepcrKi rocrnogapcTsa adbo 3'sBUBCS Maui 013Hec (Kade, Mara3uHu, MaiicTepHi);

- HEpIBHOMIPHUM PO3BUTKOM TEPUTOPIi CEIUIL 1 HEPEAMICTh, 10 BEAE 10 3MIHU
B HUX IIEHTPIB HABAHTAXXEHb, a, OTXKE, 10 30UTbIICHHS MPOTsHKHOCTI Mepex 0,4-10 kB;

- pPOCTOM 4YHCIIa TEXHOJIOTTYHUX MpPHUENHAHb, NMPU LBOMY 32 (AKTOM pIBEHb
(haKTHYHOTO CIIOKWBAHHS HE BIAMOBIIAE 3a5BICHOMY;

- pPOCTOM HaBaHTaXEHb MOOYTOBOIO CEKTOPa B LIJIOMY, IMOCUJIEHHS BUMOTL JI0
SIKOCTI €JIEKTPOEHEPrii Ta HaIIHOCTI €JIEKTPONIOCTaYaHHS B LIVIOMY;

- HEOOXIHICTIO Mepe0yJOoBU 1 BUHOCY EJIEKTPUUYHUX MEpPEeXk, MOB'I3aHUX 3
MUTAaHHSAMH 3€MJIEKOPUCTYBAHHS Ta BUMOTaMU JI0 3a0e3eYeHHsI eIeKTPOOe3NeKH HACEICHHS.

Tak gk npu OyJIBHUITBI ICHYIOYl pO3MOAUILHI Mepeki He Oynu po3paxoBaHl Ha
1oA10H1 3MI1HH, OYEBUAHA HEOOXIAHICTD X PEKOHCTPYKIII HE TUIbKU B TEXHIYHIN YacTHHI, a i
3MiHa TormoJorii [1].

OpHuM 3 BapiaHTIB MIIBUIIEHHS HAAIMHOCTI €JIEKTPOIOCTAaYaHHS MOXe OyTH
CEeKIIIOHYBaHHS po3noAuTbHuX Mepex 6 (10), 35 kB 3a paxyHOK YCTaHOBKH CHEIIaIbHUX
anapatiB - pexnoyszepie. Ha puc. 1 mokazaHa oJHa 3 MOXJIMBHUX CXEM YCTAaHOBKHU B
PO3NOIUIbHIN Mepexi.

om e BB B

Nne 35/6(10)xB Nc 35/6(10)xB

IIpoMHC.I0BHH
CHOKHBAY

Bigraay:keHHS 10
HACE/IeHOT0 NYHKTY

E BuMmukaq

E Perioyszep
Pucynox 1. Tomosoris po3noauisHOT Mepexi 6-10 kB

E¢extuBHiCTh cXxeMH 00yMOBJIEHA MOKJIMBICTIO aBTOMATHYHO JIOKAII3yBaTH MOIIKO/I-
KEHHS B MEXaxX OJHI€T TUISTHKU 1 aBTOMaTUYHO I10JIaBaTH PE3EPBHE KUBJICHHS HA HEMOLIKO/I-
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YKEHI1 IUISTHKHA [2].

Ha puc. 2 mpuBeneHo oJuH 13 peaibHUX MPOEKTIB MO0 3a0€3MEUYCHHS KUBJICHHS
KaTeropiitHoro crokuBava. Pexioyzep 35 kB BCTaHOBIIOETHCS TOPSA 3 BIIMAHKOIO 1 TIPH
MOILKOJ/KEHH] Ha OJTHOMY 13 KT MPOTSHKHOT ABOKOJIOBOT NUISHKU 130J110€ Ti, 3a0e3meuyoun
THM CaMUM HEOOXiHY HaJIIHICTh €JIEKTPONOCTAaYaHHs CIIOKMBAYa.

Cnoxunead 35/10 kB
I kaTeropin

Micie BCTAHOB/IEHHHA

LleHTp KHBICHHS PeRIoysepa
110/35/10 kB /! Tpoxizaa IC
Ipoxigua IIC
B | 0.5xm 13 km

JdBoko/I0Ba JiIAHKA
ILI-35 kB

Tynuroga IIC

Pucynok 2 — BapiaHT cekijionyBanHs Mepexi 35 kB

Ile ogHMM BapiaHTOM 3aCTOCYBAaHHSI IPUCTPOIB JAHOTO TUITY € iX YCTAaHOBKA B TOUKaX
npuenHanis [T (KJI) 6-35 kB, mo 3naxonsaThcs Ha 6anaHcl ClIoKUBaviB, A0 MaricTpajlbHOL
niHii MepexxeBoi opranizamii [3]. YV mpoMy BUNAAKy 3HAYHO 3HIDKYIOTHCS PUBUKH IIOJO
BIIKJIIOUEHHIO JIIHII JKUBJEHHS 13-3a NPUYMHU HEHAJEKHOTO pIBHSA OOCIyroByBaHHS
CIIO’KMBAYIB €JIEKTPUYHOT MEPEKI.

B nanuii yac B 3B'SI3Ky 3 pO3BUTKOM CIIEKTPY BUPOOHHUIITBA HOBUX €IEKTPOTEXHIYHUX
IIPUCTPOIB, B TOMY YUCII1 HA OCHOBI 3aMOBJIEHb €JIEKTPOMEPEKEBUX OpraHi3alliil, 3'aBas€eThCs
MO>KJIUBICTh ONTHMI3yBaTU CXeMH MOOYJOBH E€JIEKTPUUHUX MEPEXK 3 ypaxyBaHHSIM HEoOXiJ-
HOCTI BUKOHAHHS 33/1a4 110 HAJIITHOMY >KUBJICHHIO CIIO)KMBAYiB 1 HU3bKUM BTpaTaM €JIEKTPO-
e”eprii. TicHa B3aemMo/1isl 3 BUPOOHUKAMU €IEKTPOTEXHIYHOTO 00JIafHaHHS, HAYKOBUMU yCTa-
HOBaMu 3a0e3neyye BaplaTUBHICTh y MPUHHATTI pilI€Hb LIOJI0 PO3BUTKY Mepexk, 30epirae
BUCOKMI pIBEHb HAAIMHOCTI KUBJIEHHS CIOKHMBAYIB €JIEKTPOeHeprii Ta e(eKTUBHOCTI
IHBECTUIIIITHUX BKJIAJICHb

Jliteparypa
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YK 621.311:681.3
T.B. Kipienko, A.I'. Kiimuenkos, A.O. bakaesa, B.A. llla6eabcbka
JlonOachKa JepaBHa MalllMHOOY/11BHA akaieMisd, YKpaiHa

YIOCKOHAJIEHHSI KEPYBAHHS EJJEKTPOIIOCTAYAHHSIM HABYAJIBHO-
HAYKOBOI JJABOPATOPIi

T.V. Kiriienko, A.G. Klimchenkov, A.O. Bakaieva, V.A. Shchabelskaya
IMPROVEMENT OF ELECTRICAL SUPPLY MANAGEMENT OF
EDUCATIONAL - SCIENTIFIC LABORATORY

B npanwuii yac y 3B'I3Ky 3 MiIBUIIEHHSAM Tapu@iB Ha EJIEKTPONOCTAYaHHS Iepea
HaBYAJbHUMH  3aKjaJiaMd  Ha0yBa€e  aKTyaJbHOCTI  mpoOiieMa TO  KEpyBaHHIO
€HEeprocroXUBaHHIM, TOMY 3pOCTa€ MoTpeda B MPUCTPOSX, K1 3A1MCHIOIOTH MOHITOPHUHT 1
KOHTPOJIb TMapaMeTpiB Mepeki KUBJIEHHS B peanbHoMy daci [1]. I[lpoBigHi mpomMuciosi
BUPOOHUKHU B)K€ BUIYCKaIOTh MOJ10H1 mpucTpoi. OJHaK BOHU BOJIOJIIOTH BUCOKOIO BapTICTIO.
VY naniit poOOTI PO3TIAAAETHCA MOXKIMBICTh CTBOPEHHS! TAKOIO IMPUCTPOIO, BUKOPHUCTOBYIOUHU
anmapatHo-mporpamuy miatdopmy Arduino Ha 6a3i mikpomnpoiiecopiB ATmega.

[ligkaro4eHHsT BHCOKOTEXHOJIOTIYHOTO OOJIaJHAHHS, $KE BUKOPHCTOBYETHCS B
HaBYaJIbHO-I0CIITHUIBKOI J1TabopaTopii, YyTIMBOTO /10 MOTIPIIEHHS SKOCTI €JIEeKTPOCHEPTii,
MOXXYTb HMOBECTH 3a co0010 300i B poOOTI, mopymieHHs (QyHKUIOHYBAHHS 1 BHUXIJ 3 Jany
naHoro obmagHaHHs [2]. YHOpaBisaTH SKICTIO €EKTPOSHEPrii MOKIIMBO MPU HASBHOCTI MOBHOT
1 cBoeyacHOi iHGopMalii Mpo mnapamMeTpu Ii OIIHKH, TaKUX SIK IOKa3HUKH SKOCTI
eNeKTpoeHeprii, Hopmu 1 BuMord, BcrtaHoBieHi B JICT. Taki 3aBmaHHS BUPIIIYIOTHCS
METOJIOM CTBOPEHHsS 1H(OPMAIIiHO-BUMIPIOBAIBHOT CHCTEMHU. 3acoOu BUMIPIOBAHHS
MMOKa3HUKIB SIKOCT1 €JIEKTPOEHEPrii B TOUKaX 3arajibHOTO MPUEAHAHHS JAOLUIBHO IHTErpyBaTU
B aBTOMaTH30BaHy 1H(GOPMaLIiHO-BUMIPIOBAJIbHY CUCTEMY OOIIIKY enekTpoeHeprii [3].

Cxema KOMH'OTEPHOIO MOHITOPUHTY BIIPI3HSAETHCS BiJ TPaauLiiHOT BBEICHHIM
Moienni 00'ekTa MOHITOPUHTY Ta MOAY/Is OaraTokaHainbHOi 00poOku curHamiB. Ll momymi
BUKOHYIOTh OIIIHIOBAaHHSI BEKTOpa CTaHy O0'€KTa Ha MpEeAMET BIANOBIIHOCTI TEXHOJIOTTYHUX
oOMexeHb, (OpMyBaHHsS KPUTEPIiB ONTHUMAJILHOCTI 1 BUKOHYIOTh CTHCHEHHs iH(popManii. B
HACJIJIOK 4YOTO, B CUCTEMY B110Opa)X€HHS 1 peecTpalii HaAX0AUTh OUIbII KOHILEHTPOBaHA 1
TOYHa 1HQOpMaIisi, OTpUMaHa B pe3yabTaTi nomepeaHboi oOpoOku. Lle icToTHO 3MeHIye
iHpopMalLliiiHe NepeBaHTaXXEHHs (JIIOIMHU-OTIepaTopa) BKIIOYEHOrO0 B KOHTYpP ONTHUMIZalil
CUCTEMM Ta aBTOMAaTHU30BAaHOTO ympaBiiHHA. CIpOIIy€eThCS TaKOX PETPOCHEKTUBHA 00poOKa
Ta KOHTPOJb sKOcTi mpouecy [3,4]. IcHye nBa OCHOBHI BapiaHTH MOHITOPUHIY: OHJIAMH
(online) 1 odmaiin (offline). CTOCOBHO MO0 €HEPreTUYHUX OO'€KTIB, O SKUX BIIHOCHUTHCS
HaBYaJIbHO-HAYKOBa JabopaTopis, OHJAH - MOHITOPUHI 3 YpaxyBaHHSIM MOKJIMBOCTEH
cydacHHX 3aco0iB 00poOku iH(opMallii, peaai3oBaHUMN IS OLIHIOBAHHS €JIEKTPOMEXaHIUHUX
1 TEIUIOBUX IpoleciB. MiKpOnpoLEecOopHi CUCTEMU MOHITOPUHTY, J1arHOCTUKH Ta YIPABIIHHS
J03BOJIIIOTh TEXHIYHO peali3yBaTH 3aBJaHHA JIarHOCTUKHU 1 MIPOTHO3YBaHHS HECIIPaBHOCTEH
Bcix enemeHTIB cucteMu enekrponocradans (CEIl) npu HasBHOCTI afieKBaTHOI METOJUKH
CHUHTE3y aJFOPUTMIB JIarHOCTYBaHHS MaTeMaTHYHOI MOJENl, Sika MOBHHHA 3a0e3medyBaTH
HEOOX1HY TIIMOMHY [larHOCTyBaHHS 1 OyTM MNPUAATHOIO Ui MOJAJBIIOrO CHHTE3Y 1
peanizaiiii alropuTMIB JIarHOCTHKW Ta MPOrHO3y. ToMy OJHIEI0 3 HaWOUIBII CKIAHUX €
3aBJaHHA MOOYAOBM MoOJell 00'ekTa 3 BHOOPOM MIHIMAJIBHOTO YHCIA A1arHOCTUYHHUX
napaMmeTrpiB. Y SKOCTI OCHOBHOIO JIarHOCTUYHOTO IapamMeTpa BHUCTYNA€ KIHETHKA
CTPYMOCITOKUBaHHS OJIOKIB, 110 BXoAATh 10 ckiany CEII [3,4].

VYci Bumie mepenideHi BHUMOTH 3a70BOJibHsE€ 1mnatdgopma Arduino Ha 0a3i
Mikponponecopa ATmega. Bona Oyzne BUMIproBaTH 3HAUEHHS CTPyMY 1 HAaIpyr' B Mepexi
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KUBJICHHS 32 JIOTIOMOTOI0 JAaTYHMKIB HAmpyrd Ta CTpyMy. BUXiIHUI CHUTHaN OaTYuKiB
3aNeXUTh Bl iX CTPYKTypu 1 Kiacudikamii. 3 BHUKOPUCTaHHSIM IPOTPAMHOIO KOAY
PO3paxoOBYIOThCS MapaMeTpy JIA OIIHKA EJIEKTPOMEpEeXl, TaKl SK - aKTHBHA, PCaKTHBHA,
MOBHA MOTY)KHICTh, KOEPILIEHT MOTY>KHOCTI, /11104l 3HAYEHHsI HANpyru 1 ctpymy. PesynbraTtu
PO3paxyHKIB Ta BUMIpIOBaHb BUBOSATHCS B 10J1aTOK Opay3epa 3 po3pobsieHuM iHTepdeiicoMm.

[IpuHIMIOBa eNeKTpUYHa cXeéMa KOMIUIEKCY KOHTpPOJIIO €HEpPronoCTayaHHsS BKIIIOYAE B
cebe - JaTUMKM HANpyru, JaT4vkd CTPyMY, OINOPH, Ki € OOB'SI3yBaJIbHUMH, MIKPOKOHTPOJIED
(Arduino). lns BUMIpIOBaHHS COS() BUKOPUCTOBYIOTHCS CIELIaNIbHI Mpuiiaau - (azomerpu. Bonu
3aCTOCOBYIOTHCSI B MEPEXKAX 3 CIIOXKHMBAHUM CTPYMOM CHHYCOINaJIbHOI (popMu, O€3 COTBOPEHHS
(3a crmeuiaJbHOK METOJMKOK 3 BUKOPHUCTAHHSM aMmIlepMeTpa, BOJbTMETpa Ta BaTMeTpa). 3a
JIOIIOMOI'0I0 JIATYMKIB CTPYMY 1 Hamlpyry MiIKIIOYEHUX 10 KOHTPOJIEpa, 3HIMAIOThCS MapameTpu
Mepexi. AHalIOroBUi Jaryvk B ckiaal Arduino BH3HAYa€e Harpyry Ha aHajIOroBOMY BXOJl 1
MIEPETBOPIOE HOTO B I(PpOoBUIA (hopMaT, SIKU CIPUIMMAETHCST MIKPOKOHTpoJiepoM. Jlims peamizariii
MakeTa KOMILUIEKCY KOHTPOJTI0 OyB BUKOpHCTaHuil KoHTposep (tuiata) Arduino UNO. Pesynbratom
poOOTH KOMILIEKCY € KOJ Tporpamu BOymoBaHUW y cepenoBuie po3pooku Arduino IDE, sikwii
OyJie BIAIIPABIISITH Y MOHITOP MOPTY PE3yAbTaTH BUMIPIOBaHb,. [Ipu BUKOpHCTaHHI 11 TU1aTGopMu
Arduino miat po3immpeHHs, Takux sik Ethernet Mozysb, iK1 peCTaBIAIOTh MOKIIMBICTD TIepeaayl
iH(popMmallli MO JIOKAJIbHOI MepeXi Ta IHTEPHET, MOHITOPUHI 1 KOHTPOJIb HapaMmerpis
€HEProCcUCTEMU MOXHA BUPOOJIATH BigjasieHo. Jl1sl TeCTyBaHHS HOPMAaIbHOTO (PYHKLIOHYBaHHS
CHCTEMHU 3 F€HepaTopa CUTHAJIIB MOJaeMO Ha miatdopMy Arduino ABi CHHYCOIIH, CTPYM 1 HAIIpyry
3a gonomoroto AL, sikuii mepeTBoproe curnany B 1dpoBuid ko, [lari BUpoOssieMo 0OUMCICHHS
napaMeTpiB, pe3yJIbTaTH BUBOJAMMO Ha MOHITOP mopTy. [lapamerpu Uit OIIHKH MEpexi - Jiroue
3HAUEHHS HaNpyry; 3MIHIOIOUMH KyT 3CYBY (a3; Air0ue 3HaueHHs cTpyMy; yacToTa mepexi (50 I'm);
cos ¢ (koediieHT TOTY)KHOCTI); TIOBHA, AKTHBHA, PEAKTHBHA TMOTYXHOCTL. B pe3ymbrari
TECTyBaHHS pO3POOJIEHOr0 KOMIUIEKCY BUSBJIEHO MPAale3/1aTHICTh anapaTHO-IPOrpaMHUX 3aco0iB,
TaKOX CIIOCTEPIraeTbCsl 3MiHA aKTHUBHOI, PEaKTHUBHOI MOTY)KHOCTI 1 KoeillieHTa MOTYKHOCTI B
3aJIeKHOCTI Bl XapakTepy HaBaHTaxeHHsL. B nporieci BUKoHaHHs poOOTH Oy/IM OTpUMaHi HaCTYITHI
pe3ynbTaTH: PO3POOJICHUN armapaTHO-MPOTPAMHUI KOMIUIEKC JJIsl KOHTPOJIIO YKUBUIIBHOT MEPEexKi
Ta IMporpamHa MoJIeJb JUls OOpOOKH 1 BUBEJCHHS MapaMeTpiB MEPEXKI 3 ypaxyBaHHSAM HTepdency
ISl BioOpakeHHsT 0OpaHuX mapameTpiB. Po3poOsieHnid KOMIUIEKC MOYKE 3aCTOCOBYBATHCA, SK B
BUPOOHMYMX yMOBaX, TaK 1 B yMOBaxX ocobucroro kopucryBanHs. [lopanblii Jii MarOTh CEHC B
Mo dikallii po3poOIEHOro KOMIUIEKCY KOHTPOJIIO, @ caMe J0JIaBaHHs pO3paxyHKy eHeprii Ta ii
CTMOXKMBAaHHS B 4Yacl, 3a0€3MeYeHHsT €JIeKTPOOE3NeKH 1 MIIBUIICHHS HAIIMHOCTI KUBJICHHS Bif
Mepexi oOnagHaHHS 3a JIOMIOMOTOI0 PENICHHOrO 3aXMCTy, KepoBaHUX Oe3nepeOiiHuX OJOKIB
YKHBJIEHHS 1 KOHTPOJIbOBAaHMX aBTOMATIB,  TAKOXK KOHTPOJIb HABAHTAYKEHHSI.

Jirepartypa

1. [lecrepenko, B. €. Cucremu eneKTpOCHONKUBAHHS Ta EJIEKTPOINOCTAYaHHS
IIPOMHUCIIOBUX NIANPUEMCTB : miapyuHuk / B. €. Hlectepenko. — Binuuug: Hosa kuura, 2011.
— 656 c.

2. Yepemicin M.M., 3y0ko B.M. Apromaruzamis 0OJKy Ta YyIpaBJiHHSA
eJIEKTpOoCTOXKUBaHHAM: HaBu. MociOHMK /715 BUIIMX HaBYaJbHUX 3aKiaaiB. — Xapkis: dakr,
2005.

3. MiBasix I'.I'., Kirenp I'.A., BomotkoBceka H.C., Bopoxos JLIIL, IBano O.b.
Enextpuuni Mepexi cuctem enekrpornocradanHs: Hapu. mociOHuMK. - JIHIIPONETPOBCHK:
Hanionaneuuii rippnunuii ynisepeuret, 2003. — 316 c.

4. Tletepreps 10.C., KyiikoB B.f., Tepemenko T.O. IHTENnexkTyanpHI CHUCTEMHU
3a0e3neYeHHsT eHepro30epeKeHHs KUTIOBNX OynuHKiB. HaBuansHuit nocionuk. — K.: Megmia-
ITPEC, 2008. — 256 c.
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BITHOBJIEHHS BJIACTUBOCTEM ®ACAJTHOI TEILIOI3OJISIII BYIIBEJIb

V.B. Hevko
RESTORATION THE PROPERTIES FACADE INSULATION OF BUILDINGS

KoHerpykuii 30BHIIIHIX CTIH 13 (acagHOIO TEIUIOI3OSILIEI0 Ta ONOPSAKEHHIM
TOHKOILIAPOBUMHM IITyKaTypkamu 3aBTOBIIKM a0 10 mm BinnmoimHo go JACTY b B.2.6-
34:2008 Ta JACTY b B.2.6-36:2008 BigHOCATbCS [0 KOHCTPYKTHBHOro minkiacy Al.
be3syMoBHa mepeBara MITYKaTypHUX CHCTEM YTEIJIEHHS, 110 TaKOX Ha3UBAaIOTh CHCTEMaMHU
«MOKpPOTO» THITY, B MOPIBHSIHHI 3 HABICHUMU BEHTUJILOBAaHUMH (hacagamMu — Habarato MEeHII
BUTpaTH Ha ix BiamTyBaHHA. Lli cuctemu BupimytoTh O6e€3i1iu mpoOseM, MOB'I3aHUX 3
MUTAaHHSAMH €KCIUTyaTallii Oy1iBesb Ta 3a0e31e4eHHIM KOM(POPTHUX YMOB JJIsl IPOKUBAHHSL.

Cucrema "MoOKporo" TuIly Ma€e HEBEJIHMKY Bary, sk MpaBUJIO, HE BILUIMBAE HAa HECYUY
3aTHICTb KOHCTPYKULIi OyZiBii, Ja€ MOXJIMBICTH IIOBHOTO OHOBJEHHS (pacany mnpu
30epeKeHHl MOro apXiTeKTypHUX (opM, [03BOJSIE JTOCUTH JIETKO BCTAaHOBIIIOBATH
TEIUIO130JIALIMHI TUINTH HA HAsIBHUX apXITEKTYpPHUX AeTaisax ¢gacany. CUCTEMH TEII0130JIsLii
HITYKaTypHOTO TUIy 3 €(EeKTMBHUMHU YTEIUIIOBaYaMU 3 MIHEpaJOBaTHUX IUIMT abo
MIHOTOJICTUPOJIY JIETKO JIO3BOJISIIOTH JIOCSTTH HEOOXITHOTO 3HAYEHHS IPUBEICHOIO
TEPMIYHOTO  ONOpY  TEIUIoNepenadl  OTOPOKYBAIBHMX  KOHCTPYKLIH.  YTemieHHd
OTOpPOJ/IKYBAJIbHOT KOHCTPYKIIIT — OCHOBHE, aj€ He €JUHEe MPU3HAYCHHS CUCTEMU
Terioi3oAnili. BoHa icTOTHO 30UIblIye 3BYKO130J110I0Y1 BJIACTUBOCTI 30BHILIHBOI CTIHH, a
TaKOX MOKpallye 30BHIMHINA BUrIsA (acaxy OyaiBil.

BuBueHHIO NMUTaHHS BUKOPHUCTaHHS, €KCIUTyaTalliiiHOi €(eKTUBHOCTI, JOBIOBIYHOCTI
Ta PEMOHTY (hacagHOT TEII0130JIAL1i 3 TOHKOIIAPOBUMH IITYKaTypKaMu MPHUCBSYEHI pOOOTH
MPOBIIHUX yueHUX YKpaiHu Ta 3apyOvioks. CborojHi B YKpaiHi BKe Ji€ LUIMH KOMILJIEKC
HOPMAaTUBHUX JOKYMEHTIB, 10 pEIVIAMEHTYIOTb IPOEKTYBaHHA, YJIAIUTyBaHHS Ta
€KCIUTyaTal[ll0 CUCTEM 30BHILIHbBOT TEII0130JIA1111 Oy IUHKIB.

Amnani3 mnpaup OPOBIIHMX YYEHMX II0Ka3aB, WO MWUTaHHSA JOBIOBIYHOCTI Ta
B1IIHOBJICHHSI KOHCTPYKIII1 30BHINIHBOI TETLTOI30JIA111 TOKH IO € MaJIOBUBUCHUMH SIK Y HAII i
KpaiHi, Tak 1 3a KOpIOHOM. 3a0e3leueHHs JOBTOBIYHOCTI TEIUIOBOi OOOJIOHKHM Ha PIBHI
JOBTOBIYHOCTI OyJiBJIl B IJIOMY ChOTOJHI HE € OOOB'I3KOBOIO Ta HEOOXIJHOIO BHMOIOIO
OyaiBHuLTBa. IIporHozoBanuil TepMiH CiyKOu, 10 3asABJISAE€THCA BUPOOHUKAMHU 30IpHUX
CHUCTEM IITYKaTypHOTO THUITY, ckiaaae Big 15 1o 30 pokiB. B Ykpaini taki cucremu dacagHoi
TEIUI0130JIALIT moYanu 3acTtocoByBaTHcs Onu3bko 10— 15 pokiB Tomy. OTKe, MUTaHHS PO
e(heKTHBHE BIHOBJICHHS TEIUIOI3OSALIMHAX Ta JCKOPATHBHUX BJIACTUBOCTEH IIUX CHCTEM
JOCUTh HIBUJKO CTaHE BKpail akTyaJbHUM. SIK CBIQUUTHh NPAKTUYHUN JOCBIJ, BapTICTh
peMoHTY (acaJHOi TEIUIOBOJALIMHOI CUCTEMH MpPH BIAHOCHO NPOCTHX Jedextax Oyxae
NepeBUIyBaTH MNEpPBUHHI BUTpaTh Ha ii BramTyBaHHi Ha 60— 80 %. Ilpu cepito3nux
nedexTax, KoJu HeoOX1JHE BTPYYaHHS B CUCTEMY HE JIMILIE 3aXUCHOT0, IEKOPATUBHOTO I1apiB
Ta IPUMHKaHb, a i B TEIUIOI30JIALIHHUN [Iap aX JI0 IEMOHTaXy BCi€i cucTeMH ado OKpeMux il
YacTHH, BapTiCTh PEMOHTY OyJie IEpEeBUILYBaTH OYaTKoBy y 1,5 — 2 pasu.

Tomy BBakaeMO HEOOXITHUM IPOBEACHHS JOCIIKEHHS, 32 pe3ylbTaTaMH SKOTO
MOXJIMBO Oy/Ji€ 3MEHIIMTH CTYIIHb HEBU3HAYEHOCTI IIPU BHOOP1 AOLUIBHUX TEXHOJIOTII Ta
oprasizaiiii IpoBeJEeHHS BITHOBIIOBAIBHUX POOIT Ha 00’€KTaxX LMUBUILHOTO OYyIIBHUITBA.
Takox pe3ynbTaTd AOCHIIKEHHS JOMOMOXKYTh NPUNHATH PILIEHHS OO0 MPOBEIEHHS
BUOIPKOBOTO PEMOHTY a00 K 3aMiHU BCi€i hacaHOI CUCTEMH TEIIO130JIA11T Ha 00’ €KTI.
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HIJIBUIIEHHSA HAIIMHOCTI CUCTEMH EJIEKTPOIIOCTAYAHHSA
TPAHC®OPMATOPHUX MIJICTAHIIIA

Z.7. Heirush, M.V. Mandryka, M.P. Yavorskyi, A.Y. Baiurak
INCREASING THE RELIABILITY OF THE ELECTRICAL SUPPLY SYSTEM OF
TRANSFORMER SURFACES

Cxemu eneKkTpornocTayaHHs MPOMUCIOBUX MIIMPUEMCTB BUOMPAIOTHCS 3 MOTHBIB
HAJIMHOCTI, EKOHOMIYHOCTI 1 6e3nexu. HaniliHICTh eeKTponocTayaHHsl BU3HAYAETHCS B
3aJIeKHOCTI B1J] KaTeropii crokuBaya. 3a KaTeropiifHICTIO YC1 CIIOKKBaul MOIUIAIOTHCS Ha I,
IT abo III kareropii. Skio cepex crokuBayiB MIANPUEMCTBA € X04a OU OJHH, 1110
BiTHOCUTBCS 110 I-1 Kareropii, TO KUTBKICTh JDKEpeTT )KUBJICHHS TOBUHHA OyTH HE MEHIIIE JTBOX.

3axoau MO MIIBMILEHHIO HAJIMHOCTI €JIEKTPONOCTayaHHS MOKHA PO3AUIMTH Ha JBi
TPyNU: Opra”i3aliifHO-TeXHIYH1 Ta TexHIYHIl. J[o opraHizamiiHO-TEeXHIYHUX MUISIXIB
HAJIeKUTh: MIIBULICHHS BUMOT JI0 €KCILTyaTalliHOrO MEepcoHaly; palioHajdbHa opraHizaris
MOTOYHUX 1 KamiTaJlbHUX PEMOHTIB 1 MNpOQUIAKTUYHUX BUIPOOYBaHb;, paliOHAJIbHA
opraHizailisi 3HaXO/DKEHHS Ta YCYHEHHS IOIIKOJ/KEHb, 3a0e3MeUeHHs] HEeOOXIIHUX 3araciB
MarepianiB Ta obnagHaHHA. Jl0 TEXHIYHMX 3aXOJIB HAJICKHUTh: MIABUINEHHS HAIIHHOCTI
OKPEMHUX €JIEMEHTIB MepexX (Ormop, 130JATOPIB, MIJCTAHIIITHOTO 00JaqHAHHS); CKOPOYCHHS
paniycy mii eneKTpudHuX Mepex (3miHa moBkKuHHU JiHIT 10 kB 10 7 KM SIK B 3aKOpJIOHHHUX
KpaiHax); Wupoke 3acTtocyBaHHs KaOenbHuX Mepex (KJI), B sxux yucino aBapiiHHX
BUMKHEHb MOpIiBHAHO 3 [IJI 3Menmyerbcst B 8...10 pa3iB; BUKOPUCTAHHS MEPEKHOTO 1
MICIIEBOTO pe3epByBaHHS (ABOTpaHC(hOPMATOPHI IMMIACTAHIN); aBTOMAaTH3allisl CUIBCHKHUX
CJIEKTPUYHUX MEPEX 3a PAXyHOK AaBTOMATUYHOI'O BKIIIOUYEHHS pE3€pBY, ABTOMATHYHOIO
MIOBTOPHOTO BKJIFOYEHHS, TEIeMeXaH13allis.

3 MeTOK0 MIJBUUICHHS HaAIMHOCTI €JIEKTPOINOCTauYaHHsI CLIbCHbKOTOCIOIAPChKUX
CIOXKMBAYIB, TOOTO CTMOKMUBAUIB, )KUBJIECHHS SIKUX 31MCHIOETHCS TIO JOBTUX JIHISAX, OCOOIUBY
yBary HeoOX1IHO MPUIUISITH €JIEKTPONocTayaHHs crnokuBadiB I kareropii. Jlo manoi kateropii
HaJeXaTh TBAapUHHULIbKI KOMIUJIEKCH, NTaxo(aOpuku. BinkimtoueHHsS TakuxX HIANPUEMCTB
MIPUBOJIUTH JI0 3aXBOPIOBaHb, a JIEKOJIM HaBITh 10 3aru0ei TBapUH Ta BEJIMKUX MaTepialbHUX
30UTKIB.

JlocBin moka3ye, 110 HAaBIThb JBOCTOPOHHE JKUBJICHHS JAHUX MIANPHUEMCTB HE
3abe3nevye HeoOXiaHo1 HaAitHOCTI. ToMy BCi BIAMOBIAAIbHI 00’ €KTH TTOBHHHI MaTH HEBEIHUKI
pe3epBH1 AU3ENbHI €JIEKTPOCTaHIi, 00J1aHaH1 aBTOMAaTUYHUM BKIIFOUEHHS PE3EPBY, BIJl AKUX
MO>KHA Oyi10 6 32)KMBUTH HaWOUTbLI BIANOBIAIbHI CIIOXKHUBAYI.

Jliteparypa

1. Cerena M.C. Enextpuuni mepexi ta cucremu: Ilinpyunuk. — 2-re Bua. — JIbBiB:
Bunasuuurso HarionansHoro yHiBepcutety “JIbBiBcbKa mosirextika”, 2009. — 488 c.

2. Pemetnuk B.f. Enextpuuni cuctemu 1 mepexi: Hapu. mocid. — TepHomiis:
Bungasaumrrso THTY, 2010. - 191 c.

3. ManinoBcbkuit A.A., Xoxynin B.K. OcHoBu enexkrponocradanss: HaBuanbHuit
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IMPOBJIEMU YIIPABJIIHHSA TA BE3IIEKU IHTEJIEKTYAJIbBHUX MEPEXK B
EJEKTPOEHEPI'ETHUIII

N.S . Godunko, S.Y. Potalitcyn Ph.D.
PROBLEMS OF MANAGEMENT AND SAFETY OF INTELLIGENT NETWORKS
IN THE ELECTRIC POWER INDUSTRY

B ocranHiil nepios B €HEPreTHYHOMY KOMILJIEKCI CBITY HJe akTMBHa poboTa IO
BIIPOBA/KEHHIO 1HTeNeKTyanbHuX Mepex. Y CIIA 1 3axianiii €Bporni Bxke peani3yeTbes psjl
BEJUKUX 1 1Ie Ouplie ApiOHUX NPOEKTIB MO IMEPEXOay €JIEKTPOECHEPreTUKU Ta MKHUTIIOBO-
KOMYHAJIbHOTO TOCIOJapCTBA Ha IHTENEKTyalbHI Mepexki. [IoHATTS 1HTeNeKTyalbHOT Mepexi
OXOIUIIOE CBHOTOJIHI OJIHE 3 HAMBaXUIMBIIMX HANpPSIMKIB PO3BUTKY PHHKY 1 TEXHOJIOTIH,
MpeJICTaBIeHUX Ha HbOMY B cdepi mepeaaul ta posnoauty eneprii. Ilo cyri moBa #ae mpo
TEXHOJIOT11, SIK1 3/1aTH1 3pOOUTH €JIEKTPUUHY MEPEXKY 1 11 HaBaHTa)KEHHS TPAHCIIAPEHTHUMH Ta
kepoBaHuUMU. [HTenekryanbHi Mepexi (Smart Grid) — wme peanizaimis JBOCTOPOHHIX
KOMYHIKaTUBHUX OOMIHIB B U(poBOoMY (opMaTi yciX y4aCHUKIB BUPOOHHUIITBA, PO3IMOALILY,
HAKOIMYEHHSI Ta CIIOKUBAHHS €JIEKTPOEHEPTi.

Ha ocHOBI nocBimy 3akOpAOHHMX KpaiH OyJ0 MpOBENEHO aHali3 3aXxOJiB IO
BIIPOBA/IPKEHH1 IHTEJIEKTYaJIbHUX MEpeX 1 po3BUTKY KoHIenwii Smart Grid:

1) xonuenuist Smart Grid nepenbadae CUCTEMHE NMEPETBOPEHHS €JIEKTPOCHEPTETUKH
(emeprocucteMu) 1 3avinae BCl ii OCHOBHI €JIE€MEHTH: TEHEpaIliio, Mepeaaqdy 1 po3moauT
(BKJIFOUArOUM 1 KOMYHaIbHY cdepy), 30yT 1 IUcIeTYepr3aIliio;

2) eHepreTuyHa cucTeMa po3riIsAaeThCsl B MAHOYyTHROMY SIK 1OI10Ha Mepexi [HTepHer
1H(pacTpyKTypa, IpU3HaYeHa IJIs1 MATPUMKH €HEPreTUIHUX, 1HHOPMAIIHHUX, EKOHOMIYHUX
1 (iHaHCOBHX B3a€EMMH MDK YcCIMa CY0'€KTaMU €HEPreTMYHOrO0 PHHKY Ta IHIIUMU
3alliKaBJICHUMH CTOPOHAMU;

3) PO3BUTOK €JIEKTPOCHEPTeTUKH Ma€ OyTH HAlpaBjIC€HO HAa PO3BUTOK ICHYIOUMX Ta
CTBOPEHHS HOBUX (DYHKIIIOHAJIbHMX BJIACTUBOCTEN €EHEpProcucreMu 1 ii €JIEeMEHTIB, IO
3a0€3MevYyl0Th  HAWOUTBIIO  CTYNEHs  JIOCATHEHHS  KIIOYOBHX  I[IHHOCTEH  HOBOi
€JIEKTPOCHEPTeTUKH, BUPOOJIEHUX B PE3yNbTaTi CIIUIBHOTO OadyeHHS yciMa 3aIliKaBICHUMH
CTOPOHAMH LIUIEH 1 NUIAXIB ii PO3BUTKY;

4) enexTpuuHa Mepexa (BCl i €JIEMEHTH) pO3TJAAIOThCS SK OCHOBHUM OO0'€KT
(hopMyBaHHS HOBOTO TE€XHOJIOTTYHOTO 0a3ucCy, IO J1a€ MOXKJIUBICTH CYTTEBOTO IOJIMIICHHS
JOCATHYTUX 1 CTBOPEHHS HOBUX (DYHKL1I0HAJIBHUX BJIACTUBOCTEN €HEProCUCTEMU;

5) po3poOka KOHIIEMNIIii KOMIJIEKCHO OXOILIIOE BC1 OCHOBHI HAIPSMKH PO3BUTKY — B1]1
JOCTIIKEHb JI0 MPAKTUYHOTO 3aCTOCYBAaHHS 1 HOBMHHA BECTUCS HA HAYKOBOMY, HOPMAaTHUBHO-
[IPaBOBOMY, TEXHOJOTIYHOMY, TEXHIYHOMY, OpraHi3aliiiHoMy, YIpaBIIHCHBKOMY Ta
1HpOopMaLIiHOMY PIBHSX;

6) peanizailisi KOHUENIT HOCUTh IHHOBALIIMHUN XapakTep 1 1a€ MOMITOBX 0 MEePeXoay
JI0 HOBOT'O TEXHOJIOTIYHOTO YKJIAAy B €JIEKTPOCHEPTETHIIl 1 B €KOHOMIIII B IILJIOMY.

CdopmoBana 10 TeNnepiIHLOro Yacy 3arajbHa CTPYKTypa 1H(QOpMAaLIHHUX CUCTEM, K
3a KOpAOHOM, TaK 1 B Hallld KpaiHi, BKpail pi3HOpiIHA, 32 PaXyHOK IIUPOKOI CYKYIHOCTI
TEXHOJIOTIYHUX Ta IHIIUX [apaMeTpiB 1 XapaKTEpUCTHUK, II0 CTPUMYE MPOLEC MiABUIIECHHS
e(EeKTUBHOCTI yNpaBJiHHS, CTBOPIOE BPA3JIMBICTh YOPaBIiHHA 1O 1H(opmarliiiHo-
KOMYHIKAI[IHHUX Mepekax, 1[0 BHUMara€ MIABUIIEHHS SKOCTI 1 HAAIMHOCTI CHUCTEM
yIpaBIiHHS.
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AHAJII3 METOAIB MOJEJIOBAHHSA TEIIJIOBOTI'O ITOJIA
TPAHC®OPMATOPIB

S.I Hreben’
ANALYSIS METHODS FOR MODELING THERMAL FIELD TRANSFORMERS

Enextpruna enepris npu ii mepenadi BiJ €JIEKTPOCTaHIIM 1O KIHIEBUX CIOKHUBauiB
3a3Ha€ 10 BOCHhMHU TpaHcopmamid. Y cHopMOBaHMX EKOHOMIYHMX yMOBaxX OCOOJHUBOTO
3HaueHHs HaOyBae 3a0e3NeyeHHs] HaWBUILOI €(PEeKTUBHOCTI BiJ] KOKHOTO KUIOBOJIbT-aMIepa
BCTaHOBJIEHOT TPaHC(HOPMATOPHOT MOTYHKHOCTI.

IIpu owiHmi HaaiiHOCTI pobOTH  TpaHcPOpMaTOpiB  HEOOXITHO  BU3HAUUTHU
TeMIepaTypy B HaWOUIBII HArpiTUX TOuYKaxX BoJismii oOMoTku. s mporo HaigacTimie
BUKOPUCTOBYIOTh aHAJTITUUYHUN METO] Ta METOJ1 €JIEKTPOTEIIOBUX aHaioriil. [lepmuit metoxa
0a3yeThCsi Ha CYNEPHO3HUIli TEIUIOBHX TMOJIB, IO JO03BOJIIE OTPUMATH HAOIMKCHUIN
aHAJIITUYHUM OMUC Mpolecy TeIuloBiadul B TpaHchopMaropi. Jpyruit MeTon 3BOJUTHCS 10
pPO3paxyHKy E€KBIBAJICHTHHX JIHIAHUX EJICKTPUYHUX cXeM. JlJIS 1hOTO TEIJIOB1 BEIMYUHH
(TemmepaTypa, KUIBKICTh TEIUIOTH, TEIUIOBHM TMIOTIK) 3aMIHIOIOTBCS iX EICKTPUYHUMHU
aHasioraMu (Hampyra, 3apsia, cTpyMm). [loTiM po3paxoByeThCsi €NEeKTpUYHA cxema 1
3HAXOJATbCS HEBIIOMI TEIJIOBI BEIMYMHU. BUKOpUCTaHHS JaHHUX METOAIB BHMAarae
TPYAOMICTKHX PO3PAXYHKIB a X HOXMOKa CTAHOBUTH 0OJIn3bKO 15%.

binpm nepcrnekTUBHUM 1 HAOYHUM € CTBOPEHHS IHTEPAKTUBHUX MOJEJEH B PI3HUX
[IPOrpaMHUX MakeTaX. BOHU 103BOJISAIOTH CTBOPIOBATH MOJENI, ONM3BKI O pEalbHUX, MpPU
bOMY HE BHMMararmyd TPYJOMICTKMX MaTeMaTM4yHuUX po3paxyHkiB. Cepen 3aco0iB
3a0e3MeyeHHs TOCIIPKEHb BaXKJIMBE MICIE 3aiiMaroTh MPOrpamMHi KOMIUIEKCH, 10 0a3yl0ThCs
Ha BHUKOpUCTaHHI MeTony ckiHdeHHHX enemeHTiB (MCE), ski 103BOJIAIOTH HPOBOAUTHU
IMITallliiHe MoOJeNoBaHHs pPOOOTH KOHCTPYKIII Ha OCHOBI Oomucy ii reoMerpii, (i3UKU
MOJENbOBAHMX MPOLECIB, BJIACTMBOCTEH BUKOPHCTAHHUX MaTepiajiiB  3a 3aJaHUMHU
KOPHUCTYBa4eM I10YaTKOBUMH JIaHUMHU.

Jlo mepeBar 1aHOTO METOIy MOKHA BITHECTH:

® MOXJMBICTH BHM3HAQUEHHsS TEIUIOBUX IHapaMeTpiB B  OyIOb-sKId  TOYIll
JOCITIIKYBaHOT 00J1aCTI;

e JI0BUIbHMI BUOIp reoMeTpii KOHCTPYKILIi TpaHCchOpMaTopa;

e ojHouYacHU# po3paxyHok piBHIHb MCE nae MOXIIMBICTh BpaxyBaTH 3 BUCOKOIO
TOYHICTIO BC1 B3aEMO3B’SI3KH B CUCTEMI.

BukopucranHs mnporpaMHHUX TakeTiB, ski BuKopucroByorb MCE  no3Bosse
MIPOBOJUTH MOJIENIIOBAHHS B3a€EMO3B’SI3aHUX 3a/a4y (MAarHITOEIEKTPUYHOTO Ta TEIJIOBOI0
nosst). Lle mae MOXIMBICTH BpaxyBaTH Taki OCOOJMBOCTI MOJEN1 SIK; TEMIEpaTypHY
3aJIeKHICTh TUTOMOI NMPOBIAHOCTI, MarHITHUM ricTepe3nc, MarHiTHa aHi30TPOIis, CKIH-ePEeKT
Ta BUXPOBI CTpPYMHU B 0OMOTIII TpaHcPopmaropa.

MogentoBaHHS TEIUIOBHX TPOIECIB  TPaHCHOPMATOPHOTO OOJIATHAHHS JI03BOJISE
3aro0irTy NOLIKOKEHb, OB'SI3aHUX 3 HEPIBHOMIPHUM PO3MOUIOM TeIia B TpaHchopMaropi,
a TaKOX BCTAHOBJIIOBATH 3 BHCOKOIO WMOBIPHICTIO TMOTEHIIHHI TMOIIKOKEHHS IIiJ] dYac
eKcIuTyaTalii TpancopmMartopiB. TakuM YMHOM, MOJETIOBAHHS TEIIOBUX MPOIECIB JO3BOJISIE
B 3HAYHIM Mipi 3HU3UTH TMO3AIJIAHOB] PEMOHTH, TIOB'13aH1 3 TIEPErPiBOM TpaHc(hopmMaTopiB.
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YK 535.651
T.B. AByJiTt, P.b. Kpinb, SI.M. Ocagua, kaHa. TeXH. HAYK
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

TACTAHIIHI KOJJOPUMETPUYHI BUMIPIOBAHHSI (ITOCTAHOBKA
3AIAYUI)

T.V. Dvulit, R.B. Kril, Ya.M. Osadtsa, Ph.D.
DISTANCE COLORIMETRIC MEASUREMENTS (FORMULATION OF THE
TASK)

[lepeBaramMu BukOpHCTaHHSA (POTOKaMep 3 MATpUUHUMHU (POTONEPETBOPIOBAYAMM IS
MIPOBEJICHHS JAUCTAHUIMHUX BHUMIPIOBAHb KOOPAMHAT KOJIbOPOBOCTI MOBEPXOHb OO’€KTIB €
ONEpPaTUBHICTb, BITHOCHA IPOCTOTA Ta JAOCTYIHICTh JJIs MAacOBUX BHMIiproBaHb. CUrHai Ha
BUXOJ1 (oTOKamMepu Yy BUIUIAAl TPUKOJIPHOTO 300pa)K€HHS HECaMOCBITHBOTO OO€KTa
3aJIeKUTh  BII  CIEKTPAJIbHOI  XapaKTepUCTUKUM  BIIOMBaHHA  ab0  MPOILyCKaHHS
BUMIPIOBAJIbHOTO 00’€KTa Ta CHEKTPY BHUIIPOMIHIOBAHHS JDKEpena CBIYEHHS, K€ HOro
OCBITJIIOE, a TAKOXK B1J CIIEKTPAJIIbHOT YYyTJIMBOCTI MaTPUYHOTO (POTONEPETBOPIOBAYA.

Jljig TOpiBHSHHS KOOPJMHAT KOJILOPOBOCTI, BU3HAUYEHHUX 3 JOTIOMOTro10 (hoTOKamepH 13
peaIbHUMH KOOpPJIMHATaMH KOJIbOPOBOCTI BUKOPUCTOBYIOTHCS Pi3HI THUIIM aTiaciB KOJIbOPY 3
KOOpJIMHATaMH KOJIbOPOBOCTI BIAHOCHO CTaHAAPTHUX JDKEpeN CBITJIA. 30KpemMa KOOpAUHATH
KOJIbOPY Ta KOJBOPOBOCTI TIOBEPXOHb arjacy cucrtemMu «Pamgyra» 3amaHi BiTHOCHO
crangaptHoro mxepena cBitia tuny C. Cnocobu oTpuMaHHS BHUIIPOMIHIOBAaHb, fKI O
BIJIMIOBI/IaJIM TaKOMY JDKEpPENy CBITJIAa € HE 3aBXKAH JOCTYITHUMH Y 3B’SI3Ky 13 TPYAHICTIO
BUKOPUCTaHHS SIK PIIMHHUX, TaK 1 CKISHUX CBITJIIOQUIbTPIB. ToMy NpPOMOHYETHCS
BUKOPUCTAHHSI CIIEKTPIB BI1IOMBaHHS IOBEPXOHb arjacy B IMO€IHAHHI 13 CIEKTpaMu
BUIIPOMIHIOBaHHS HAIIBIPOBIIHUKOBUX JKEpes CcBITIA. J[aH1 ClIEKTpasibH1 XapaKTepUCTUKH,
BUMIPSIHI 3a JIOIOMOIOI0 AaBTOMAaTM30BaHUX 1H(QOpPMAaIII{HO-BUMIPIOBAIbHUX CHUCTEM Ha
ocHoBI ciekTpodoTomeTpiB CD-46 Ta CD-10 BiqmoBiqHO Ta mMpeacTaBieHl Ha puc. 1 Ta 2.
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Pucynok 1. CnexkTpanbHi Pucynoxk 2. CnexTpu BUIPOMIHIOBAaHHS
XapaKTEepUCTUKH B1IOMBaHHS KOJHOPIB HAIIBIPOBITHHKOBUX [DKEPEI CBITIA
atiacy
KoopaunaTtu Konp0py MOBEPXOHB aTiiacy Mo X CIEKTPaIbHUX XapaKTEpPUCTUKAX

BinOuBaHHs p(A,) Ta CeKTpax BHIPOMIHIOBAHHS CBITIONIONIB ¢ (4,) BU3HAYANM HA OCHOBI

dbopmy:

X = Z(D(ﬂ’l ) ) p(ﬂ‘i)';(ﬂ‘i)Aﬂ‘i’ Y= Z(D(ﬂ‘i)'p(ﬁ‘i)';(/li)A/li’ Z= Zqo(j'f ) ) 'D(/’]‘i)';(/li )A}“n (1)
i=1 i=1 i=1

ne x(1), ¥(4), z(A) — dynkuii muToMux KoopaMHAT KOMBOPY CHCTeMH XYZ.

[Ticnst po3paxyHKy KOOpAMHAT KOJIbOPY MPOBEACHO CIIBCTABIIEHHS 13 BIIMOBIIHUMH
KOOpJIMHATaMH, OTPUMAaHUMU Ha OCHOBI HIU(PPOBUX 300paxkeHb MOBEPXOHb KOJIbOPIB aTjacy.
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YK 621.316
M.B. [3106ka, O.I. Irnaros, JI.M. bpacaasens, Onicamo6i Uineny ®emoyc
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

HIJIBUIIEHHSA HAIIMHOCTI CACTEMH EJIEKTPOIIOCTAYAHHSA
MNPOMMUCJIOBUX HIAINTPUEMCTB

M.V. Dziubka, O.I. Thnatov, L.M. Braslavets, Oniieamobi Chinedu Femous
INCREASING THE RELIABILITY OF THE ELECTRICAL SUPPLY SYSTEM
INDUSTRIAL ENTERPRISES

B cucremax enexTporioctayaHHs MPOMMCIOBUX MIIIPUEMCTB MOTYKHICTh CHUJIOBUX
TpaHcpopMaTopiB NOBUHHA 3a0e3MeuyBaTH B HOPMAJIBHOMY PEXKHUM1 pOOOTH KUBIIEHHS BCIX
cnoxkuBauiB (I, II ta III kareropiii). B aBapiiiHomy pexumi 3a0e3MedyeThCsl KUBICHHS
cnoxkuBayiB I-i Ta II-1 kateropii Ta gomyckaeTbcs BiAKIOUeHHs crnokuBauiB 111 kareropii.

[Ipu BuOOpPI uYmMCIa 1 TOTY)KHOCTI CWIOBHX TpaHC(HOPMATOPIB KOPUCTYIOTHCA
CTaH/IApPTHOIO METOJMKOIO, B SIKy BXOJATh JaHl pIYHUX MPHUBEACHUX BUTPAT, IO
BU3HAYAIOTHCS 3 KaliTalbHUX BUTPAT 1 PIYHMX EKCIUTyaTalliHUX BUTpaT. BaxnuBumu
MOKa3HUKaMH TpU BUOOP1 ymClia 1 MOTY)KHOCTI CHJIOBUX TpaHCPOpPMATOpIB € HAIINHICTh
YKUBJICHHS, BUTPATH KOJIHLOPOBOIO METAIy Ta PO3PaXyHKOBA MOTYKHICTh HABAHTAXKEHHSI.

[Ipu BUOOPI MOTYKHOCTI CHJIIOBUX TpaHC(POPMATOPIB B CUCTEMI €JIEKTPONOCTAYaHHS
CJIiJI 3aCTOCOBYBAaTHM HE OUIbllIe JBOX CTaHIAAPTHUX MOTyKHOCTeH. lle monermye 3aminy
MOILKO/DKEHUX TpaHCPOpMaATOpIB 1 CKOpoUuye pe3epB TpaHchopmaTtopiB Ha ckiajli. baxaHo
BCTAHOBJIIOBATH TpaHCHOPMATOPH OJHAKOBOI MOTYKHOCTI, TOOTO 3 MPUOJIU3HO OJHAKOBUM
KOe(illIEHTOM 3aBaHTaKEHHA, SKIIO pO3PaXxyHKOBa IMOTY)KHICTb HaBaHTaXEHHS Oyne
pO3MOUIEHa PIBHOMIPHO MDK JBOMa CEKIISIMH IIHH. TakoXk MOTpIOHO mependadnTu
MOJXKJIMBICTh BKJIIOYEHHsSI TpaHCQopMaTopiB Ha mapanenbHy poOoTy. [Ins uporo obuisa
CWJIOBI TpaHC(OPMATOPH MOBUHHI BIANOBIIATH PALY CTaHAAPTHUX BUMOT.

[Ipu mpoekTyBaHHI MIACTAHIIIN CITiJT TOOUBATUCS K EKOHOMIYHO JOIUIBHOTO PEXKUMY
poOoTH, Tak 1 BIANOBIAHOTO 3a0e3NeyYeHHS pe3epBYBAHHS KUBJICHHS CIOXKHMBaylB IMpU
BIJIKJIIOYEHH1 OJHOro 3 TpaHcdopmatopis. Ilpu npomy, HaBaHTaXeHHsI TpaHchopMaropa B
HOpPMaJIbHUX YMOBaX, HE IMOBUHHO NPUBOJUTU JO CKOPOYEHHS TEPMIHY HOTO CiIyXOu.
[ToTyxHicTh TpaHc(oOpMaTOpiB MOBUHHA 3a0€3MEUNTH HEOOXITHY MOTYKHICTb B PEXHUMI
poOOTH MiCHsI BIAKIIOUEHHS IOIIKO/PKEHOro TpaHchopMaropa B 3aJ€KHOCTI Bl BHUMOT
croxkuBayiB  gaHoi kareropii. [lepeBanTakeHHs TpaHchopMaropa B  CEPEIHHOMY
nomyckaerbest Ha 40% Bi MOBHOT MOTYKHOCTI Ta MOX€E 3MIHIOBAaTHCS B 3aJIE)KHOCTI Ha SIKUMN
qac JTOMYCKA€ThCS IIEPEBAHTAXKEHHSI.

Jliteparypa

4. Maninosebkuit A.A., Xoxymin b.K. OcnoBu enextpornocrayanus: HapuanbHuii
nociOHuk. — JIpBiB: BumaBuuurso HarionansHoro yHiBepcutety “JIpBiBCbKa MOJITEXHIKA”,
2005.-324c.

5. Pemernux B.S. Enextpuuni cucremu 1 mepexi: HaBu. moci6. — TepHomuib:
Bupasuunrso THTY, 2010. - 191 c.

6. ®emopoB A.A., KameneBa B.B. OCHOBBI 31€KTpOCHAOXKEHUS MPOMBIILICHHBIX
npeanpustaii. 1979. — M.: Dueprus, — 408 ¢, un. — 3-e us ., nepepad. u 101.
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YK 621.327
O. 1. Jopou, JI.O. MaptunoBa, M.1. Koruk, B.A. Auapiiiuyk, 10KT. TeXH. HAYK, Npod.
TepHONUIbCHKUI HALIOHATILHUM TEXHIUHUM YHIBepcUTeT iMeH1 [Bana [lymros, Ykpaina

EHEPITETUKA ®OTOCHUHTE3HUX INTPOLLECIB

O.1. Dorosh, L.O. Martynova, M.L.LKotyk, V.A. Andriychuk, Dr., Prof.
POWER ENGINEERING OF PHOTOSYNTHESIS PROCESSES

JocnimkenHs siBuia GOTOCUHTE3y Ma€ BaXKJIMBE 3HAYEHHSI B 3B’SI3KYy 3 MPOOJIEMOIO
BUKOPHUCTAHHS COHSYHOI €Heprii B MpPOLECl pOCTYy Ta PO3BUTKY POCIHMH B PI3HUX YMOBax
KynbTUBYBaHHA. OcOo0IMBY yBary npuBepTae CUCTEMa yTUiIi3allii eHeprii CBITIa, Tak sIK BOHA
BIJIKPMBAE MOJKJIMBOCTI MOIIYKY HaOUIbII ONTUMAJIBLHUX MEXaHI3MIB [IEPETBOPEHHS €Heprii
COHSIYHOTO BUIIPOMIHIOBAHHS B LITYYHUX €HEPIeTUUHUX CUCTEMAX.

Enepreruuni npouecu migyac (OTOCHUHTE3y PO3MOYMHAIOTHCA 3 €aMOl MOYaTKOBOL
cranii — reHepauii 30y/[UKEHMX CTaHIB MOJIEKYJ Ta IMepeaadl eHeprii eJeKTPOHHOTO
30ymkenns. Ilepma cramis  Qoromporiecy BH3HA4Ya€ MAaKCUMAaJbHY €HEPriio, sKa
MOTJIMHAEThbCs OlooriyHuM 00’ekToM. Jlpyra cranis mojsra€ B MpOCTOPOBIA KOHUEHTpaIii
€HEePreTUYHUX MOTOKIB Ta iX po3noautry. BaxxnuBum € Te, mo 111 00uIBi cTaaii € HeOOX1THUMHU
JTaHKaMU TPOLECIB B IITYYHUX CHCTEMax YTHIIi3alli eHeprii BUIIPOMIHIOBAHHS, K1 IOBHHHI
MaTH BUCOKY I'YCTUHY YIIAKOBKHU CBITJIONOTJIMHAIOYHMX €JIEMEHTIB.

[lepBunHi mpouecu (GoTocuHTE3y Oe3nmocepeHbO IMOB’A3aHl 3 IpoliecaMu
CBITJIO30MpaHHs, fAKI 0a3yloTbCid Ha (QPOTOCHUHTETUYHIN OAMHMIN 1 JABOX (OTOXIMIUHUX
peakuiix. @OOTOCMHTETHMYHA CHCTEMa Ha MOJIEKYJISIPHOMY pIBHI CKJIQJa€eThCs 13
(OTOCHHTETUYHUX OJMHMIL - MIHIMAJIbHOTO CTPYKTYPHO-()YHKI[IOHAJIbHOTO YTBOPEHHS,
31aTHOTO /10 €(PEKTUBHOTO (POTOIHIYKOBAHOTO PO3AUICHHS 3apsAAiB B NEPBUHHHUX PEAKIIISIX
dotocunresy. Ii posmip 250-300 MoseKys MIrMEHTY, SIKUl 3aleXkKUTh Bijl BUIY i BiKy pOC/IHH
1 3MIHIOETbCA TUCKpeTHO Ha 50 MoJsieKysl MIrMEHTY IpU CBITJIOBIM ajanTtanii. HeoOGXigHiCTh
TaKOro THUIy CBITJIO30MpaHHS BHUHUKAE€ B 3B'SI3KYy 3 TUM, 110 MaKCHUMajbHa IIBHJKICTb
yTWI3alii eHeprii cBiTIa peakmifHUM LEHTPOM 13 HACTYHNHUMH pEaKUISIMH 3HA4YHO
MEpEeBUINY€E IMIBUIKICTh HOTO MOIJIMHAHHA MIrMEHTHUMHU MOJIEKyJaMu HaBiThb B yMOBax
SICKpaBOro JITHHOTO OCBITIEHHS. IlepeHeceHHs eneKkTpoHa MO JAHIIOrY BiIOyBaeThCs
npuOIM3HO 3a 15 mc, ToAl K MOJEeKylna XJIOpoduly MOTJIMHAE B CEPeAHHOMY | KBaHT 3a
100 mc Ha sickpaBOMYy CBiTI1, 32 | C - B yMOBax po3cisiHOTO OCBiTieHH: 13a 10 ¢ - B XMapHHit
JIEHb.

l'onoBuuii, Halie(eKTUBHIIIMN  KaHal  BUKOPUCTAHHS  BHUCOKOEHEPIE€TUYHOIO
30yDKEHOTO CTaHy MirMeHTa — Iie repeaayda ioro eneprii Ha renepyBands AT® ta HAJIOH.
[lirmeHTH CBITI030MpaNbHOI AHTEHH 30MPAIOTh EHEPril0 EJIEKTPOHHOTO 30Y/KEHHS 1
MepefaroTh Bil KOPOTKOXBWJIHBOBHUX III'MEHTIB 10 OUIBII JOBTOXBUJIBOBUX: KapOTHH
(440-550 am) — xyopodin b (660 aM) — xmopodin a (660—675 HM) 3 MEHIIUM 3aracoMm
eHeprii. Jlanmi eHeprisi nepeaaerbcs OCOOJMBO JOBrOXBWJIBOBUM IIrMEHTaM (IacTkaM) y
peakuiiiHux neHrpax. Came B peakUIHHUX IEHTpax BiAOYyBarOThCs (OTOXIMIUHI peakuii,
TOOTO eHepris CBiTJIa BUKOPUCTOBYETbCS HAa BHMKOHAHHS XIMIYHOI pOOOTH 1 YTBOPEHHS
OpraHiyHUX pe4oBUH. TakuM YMHOM NEPBUHHA CTaJlsl EHEPreTUYHUX IMPOLeciB (POTOCUHTERY
MPOTIKAE TOCUTh MIBHAKO 1 ii Wac pernakcaimii Ha MOJIEKYJISPHOMY PIBHI HE TIEPEBUIIYE
JECSTKIB MUTICEKYHJI. Bcel 1HIII mpoliecu nepenadi eHeprii NpoTIiKaloTh 3HAUHO MOBUIbHIIIE 1
IHTEHCUBHO BMBYAIOTHCS Ha JaHUM Yac.
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YK 621.326
JI.M. KocTuk, KaHja. TeXH. HAYK, aoll., O.C. 3aikin, K.B. MaTiomxko
TepHonuIbCbKUI HalllOHATBHUM TEXHIYHUIN yHIBepcuTeT iMeH1 IBana Ilymtos, Ykpaina

NIJIBUIIEHHSA EHEPTETUYHOI E@EKTUBHOCTI YCTAHOBOK
30BHIIIHbBOI'O OCBITJIEHHA

L.M. Kostyk Ph.D., Assoc. Prof.; O.S. Zaikin, K.V. Matiushko
INCREASING OF OUTDOOR LIGHTING INSTALLATIONS ENERGY EFFICIENCY

30BHILIHE OCBITJICHHS MICTa € Ba)XJIMBOIO Ta HEBIJ €MHOIO CKJIaJI0BOIO IHXKEHEPHO-
TpaHCIIOpPTHOI 1HpacTpykTypu wmicta. Ha moTpeOu BChOTrO OCBITJIICHHS B PO3BUHEHUX
KpaiHax BuTpayaerbes 10 20% Bciei enekTpoeHeprii, 1110 BUPOOISEThCS.

['omoBHOIO (YHKITIEIO 30BHIMIHHOTO OCBITJICHHS € 3a0€3MEYCHHS KUTTEAUIBHOCTI
MicTa B TEMHHUH mepio 100u abo B yMOBax HEIOCTaTHbOI BHAMMOCTI, @ TaK0XX CTBOPEHHS
KOM(OPTHUX 1 6€3MIEYHUX YMOB JUIsl Y4aCHUKIB IOPOKHBOTO PYXY.

30BHILIHE OCBITJIEHHSI BYJUIb XUTJIOBUX pPalOHIB MOBUHHO BHUKOHYBaTH OCHOBHI
¢yHKIii: 3a0e3neuyBatu Oe3MeKy MIIIOXOAIB Ha BYIWII Ta CTBOPIOBATH BIQUYTTS II€i
0e3MeKy, 1110 BU3HAYAETHCS PIBHEM OCBITICHOCTI Ta 30poBUM KoMdopToM. [lo OGe3neku pyxy
BITHOCATH Taki (akTopu: 3JaTHICTb IIOMIYaTH Ha TPOTyapl MEpEelIKOaU, Bi3yalibHe
OpIEHTYBAHHS 13JaTHICTH PO3Mi3HABaHHS 00JWY THIINX JIIOJICH HA JOCTATHINA BiICTaHI.

ExoHomMHe OCBITJIIEHHS Tniepen0dayae BUKOPUCTaHHS JDKEped CBiTIa 3  MalluM
€HeproClOKMBAHHSAM, BEJIMKUM CBITJIOBUM IOTOKOM, MAaJUMHU €KCIUTyaTalliHUMHU
Butpatamu. OCKUIbKH BYJIMYHE OCBITJIEHHS BUKOPUCTOBYETHCS B CYTIHKOBMM Ta HIYHHUI yac
no0u, TO s BU3HAYEHHS MAaKCUMalIbHOI €QEKTUBHOCTI BHUKOPUCTAaHHS LITYYHOTO
BUIIPOMIHIOBaHHS OKOM JIIOAMHHM HEOOXIJHO BPaxOBYBaTH OCOOJMBOCTI 30pOBOi poOOTH B
pI3BHUX YyMOBax OayeHHS, TOOTO CBITJIOBY €(EKTHUBHICTh BUIPOMIHIOBAHHS PpPI3HOTO
CHEKTPaJIbHOTO CKJIAY JUIsl ME3OIIYHOTO Ta CKOTOIIYHOTO 30PY JIFOAUHHU.

Ha ocHoBi anamizy cBITIOBOi €(PEKTUBHOCTI KEpeNl CBITJIAa Ta 1X EKOHOMIYHUX
rapaMeTpiB BCTAHOBJIEHO, 1110 JJIsi OCBITJICHHS BEJIMKMX PailOHIB MICTa Ta JOPIr 3 BEJIUKUM
TPAHCIOPTHUM IOTOKOM JIOLIILHO 3aCTOCOBYBATH METAJIOTaJIOre€HH1 JIaMII BUCOKOI'O TUCKY,
JUId  SKUX MOKHAa BHUKOPHCTOBYBAaTHM HAasBHY CBITJIOTEXHIYHY YAaCTUHY ICHYIOUHX
OCBITJIFOBAJIbHUX YCTAHOBOK.

BuxopuctanHs TakuxX JOKEpeNl CBiTJIa B OCBITJIIOBAIbHUX MEpeXax BUMAarae
SKICHIIIOTO 1 HAAIMHINIOIO JKMUBJIEHHS OCBITJIIOBAJbHUX YCTaHOBOK. OCBITIIOBaJIbHI
YCTaHOBKH 30BHIITHBROTO OCBITJICHHS BEJTUKHUX MICT € CKJIATHOIO CTPYKTYPOIO, SIKa BKIIOUAE,
KpIM CaMUX JDKEpeN CBITJa, PO3Taly)KE€HY CHCTEMY OCBITJIIOBAIbHUX MEPEXK, BEIUKY
KUIBKICTh HE3QJIKHUX JUKEeped JKMBJICHHSA, SIKI PO3TAlIOBaHI MO BCid TepUTOpIl MICTa,
CHUCTEMHU aBTOMATUKH 1 KOHTPOJIIO.

[3 30UIbIIEHHSAM HOPMATHBHHUX IMOKA3HMKIB 30BHIIIHBOIO OCBITJIEHHS 30UIbLIY€ETHCS
MOTY)XHICTb YCTaHOBKH, L0 IPHUBOJIUTH 10 30UIbIIEHHS eHeprocnoxuBaHHs. [Ipote, mpu
CTBOPEHH1 €(EKTUBHUX OCBITJIIOBAJIbHUX YCTAaHOBOK 3 CHCTEMOIO YIPABJIIHHS OCBITICHHSIM
MOXXHa JOOUTHCS HE TUIbKM BHKOHAHHS HOPM OCBITJIEHHS, ajlé 1 €KOHOMHUTH 3HauHI
eHepropecypcu. Jlnsi BCTAHOBIEHHA INUISXIB TIJIBUIICHHS €(QEKTUBHOTO BUKOPHUCTaHHS
30BHIIIHBOTO OCBITJICHHS HEOOXIJHO BHU3HAUYUTU CTPYKTYpPY CTBOPEHHS OCBITJIIOBAJIbHHUX
Mepex Ta mapameTpH, CIIOCOOU YIPABIIHHS 1 KOHTPOJIIO OCBITJICHHSIM MICT. TOMYy OCHOBHUMHU
3aBJaHHSAMM JIOCIIDKEHHS € aHajli3 Cy4yaCHOrO CTaHy CHCTEM KOHTPOJIIO Ta YIpPaBIIHHS B
OCBITJIIOBAJILHUX  MEpPEKax 30BHINIHBROTO OCBITJICHHS; aHAli3 ICHYIOUMX METOJIB
peryaioBaHHS TOTYXHOCTI YCTaHOBOK 30BHIINIHBOTO OCBITJICHHSI HACEICHUX ITYHKTIB;
oOrpyHTOBaHMI BUOIp JKEPEN CBITJIA Ta €IEMEHTIB iX dKUBJICHHS.
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YK 621.47
B.C. 3akopaonens, kana. ¢is.-mat. Hayk, aou., H.B. Kyry3oBa, O.b. Hingirypuni
TepHonuibCchbKMI HalllOHATBHUI TEXHIUHUHN yHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

CTABLIIBALIA TEIVIOBOI'O PEXKUMY CBITJO/IB
TEPMOEJIEKTPUYHUMU MOAYJIAMU OXOJIOKEHHSA

V. Zakordonets, Ph.D., Assoc. Prof., N. Kutuzova, O Pidfihurnyi
THERMAL MODE STABILIZATION OF LED THERMOELECTRIC MODULES OF
COOLING

CyuacHi HaniBNPOBIIHUKOBI Jkepena cBiiia MatoTh KKJI nepeTBopeHHs eneKTpruuHOT
eHeprii B cBimioBy Onmusbkuid g0 30%. Takum umbHoM, maibke 70% migBeaeHol eHeprii
MIEPETBOPIOETHCS B TEII0. B yMoBax 30u1bIIeHHS NOTYKHOCTI cBiTioAioniB (CJl) Tpaauuiiini
CUCTEeMM TepMocTalbuIi3aii He 3aBXKJIU CIPaBJSIOTHCA 13 3a0e3leyeHHSIM aJIeKBaTHUX
TEIUIOBUX PEXHUMIB. SIKIIO TEIJIOBY €HEprito He BIiABOAUTHU, TO HaaMipHuil Harpis CJI
MpUBENe A0 Jerpajailii CBITIIOBUX XapaKTEPUCTHK 1 3MEHIIUTh MOTO TEPMIH EKCILTyaTarlii.
Kpim Toro, 30u1bI111€HHS TeMIIEpaTypy 3MEHILIUTh SICKPABICTh CBIUEHHS 1 CBITJIOBUI MOTIK.

B po6oTi nuisxom TEOPETUYHOTO aHAII3y BCTAHOBJIICHO AHATITHYHI 3B SI3KH MIK
noTyxHicTio CJI, TEIIOBUM ONOPOM OXOJIOJKYBAJIBHOI CUCTEMH, XOJIOIONPOIYKTUBHICTIO
TEPMOENEKTpUUHUX MoayniB oxonomkeHHs (TEMO) ta TemmepaTyporo meperpiBy
rereponiepexony CJI:

AT, =T,~T,=P.-(©,+0,)+(AT +I’R)-©, — AT

ae 0. = Oxt Oy, 1 O = Op+ O, — TeIIOBI oNOpU 3 00Ky XOJOIHOI 1 rapsuoi
nmoBepxoHb, P, temmoBa nmotyxHicTe CJI, a- koedimient mudepenmianbaoi TepMmoEPC, x —
TEIUIONPOBIIHICTh, R — OMip HaIIBIPOBIAHUKOBOrO Marepiaiy BITOK, I, 1 1) TemmepaTrypa
XOJIOJIHOT 1 rapsA401 MOBEPXOHb,  — cTpyM jkepena sxusieHHs TEMO

AT =T,-T, :l-(aTcl—%lzR—Pc],
K

nepernaj TeMnepaTypu MK rapsyoro Ta X0JIOJHOIO OBEPXHIMHU MOIYIISL.

BcranoBneno, mo Temmeparypa rerepomnepexony CJI BuU3HAYaeThcs  HOTO
MOTYXHICTIO, TEIJIOBUM OIOPOM OXOJIOKYBAJIbHOI CUCTEMH, TEMIEPATYPOI0 OTOUYHOUOTO
cepenouiia Tta pexkumoM pobotn TEMO. KepyBanHs pexumoM poOOTH MOy
3/IIACHIOETHCS IIJISXOM 3MIHU BEIMYMHU CTpyMy XkuBJeHHs. [Ipu po3pobui 1 excruryaTarii
TEPMOENEKTPUYHOT CHUCTEMU OXOJIOJDKEHHS BaXJIMBUM IMHMTAHHSAM € BHOIp ONTHMAaJIbHOIO
CTPYMY MpH SIKOMY B1I0YBa€ThCs €PEKTUBHE OXOJIOHKEHHSI.

[Tokazano, mo npu Aanid TemioBid nmotyxHocti C/ Ta TeniaoBoMy Omopi CUCTEMHU
OXOJIOJKEHHSI ICHY€ ONTUMalbHA BeJMYMHA CcTpyMy >kuBieHHd TEMO, npu sxomy
temreparypa rereponepexony CJI nocarae MiHiMymy. Ilpu crpymax OIu3bKUX A0
ONTUMAJILHOTO, TEPMOEJEKTPHUYHA CHUCTEMAa OXOJIOJKEHHS J03BOJIE OTPUMYBATH HUXKY1
3HAYEHHS TeMIepaTypu reTeponepexoxy HDK TpagumiiHa. Ilpu  onTumanbHOMY
cniBBiIHOMmIeHHI MDK moTykHocTasmMu TEMO Ta CJI TepmoenekTpuuHa cHCTeMa
OXOJIOJPKEHHSI JI03BOJISIE 3HIDKYBaTH TemrepaTypy rereporepexoay CJI no temmepatyp
HIOKYMX, HDK TeMIlepaTypa HaBKOJIMIIHBOTO cepenoBulla. EQeKTHBHICT BUKOPHCTAHHS
TEMO 3Huxyerbcsi npu 30UIbIIeHH] TermoBoi nmoTyxHocTi CJ[ 1 cymMapHOro TenjaoBOro
OTIOpY CHCTeMH OX0JIO/pKeHHs. [Ipu aHanmizi eeKTUBHOCTI pOOOTH CHCTEMHU OXOJIOHKCHHS
cimin kepyBatucs He numie mapamerpamu TEMO, ane 1 mapamerpamu BCi€l CHCTEMH
oxonomxkenHs CJI B UUIOMY: CyMapHMM TEIUIOBUM OIIOPOM CHUCTEMH OXOJOJKECHHS,
TEIJIOBUM HAaBaHTAXEHHSIM Ta pexxuMoM poootu TEMO.
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YK 621.316
O.I. Icarok, M.I'. TapaceHKO IOKT. TeXH. HAYK, POP.
TepHonuibChbKMI HallIOHATBHUI TEXHIUHUHN yHIBepcuTeT iMeHi [Bana [lymtos, Ykpaina

E®EKTHUBHICTD 3ACTOCYBAHHS CUHBO-3EJIEHUX BOJTOPOCTEM JIJIs
BUPOBHUIITBA EHEPTOHOCIIB TA BIOOPTAHIYHOTI'O TOGPHUBA

O.L Isaiuk, M.H. Tarasenko Dr., Prof.
SYSTEM EFFICIENCY OF BLUE-GREEN ALGAE FOR THE PRODUCTION OF
ENERGY AND BIO-ORGANIC MANURE

Jis 3abe3nedyeHHs poOOTO3JaTHOCTI MMOOYAOBAHMX HA PIBHUHHUX TEPUTOPISIX
TIPOENeKTPOCTaHLIl CTBOPIOIOTHCS BOJOCXOBHIIA, SKI B CBOI 4YEpry IMpPU3BOJAATH J0
paauKalibHOT 3MIHU BOJHOTO PE&XKHUMY PIYKU Ta Pi3KOIr0O MOTIPIIEHHS AKOCT1 BoAu. Taki Hacmizg
KM 3yMOBJIEHI YWMHHUKaMH: 1) 3aTOIUIEHHS TEPUTOPIA HACEIEHMX IMYHKTIB, JaHIB, TBApUH-
HULBKUX (epM TOLIO; 2) ICTOTHE 3MEHUIEHHS IIBUIKOCTI Teuli pikU. 3a UX YMOB y BOJIOCXO-
BUILAX BOJA € MPAKTUYHO CTOSIUOIO. 3ATOIJIEHHS 3HAYHMX IUIOII TAKOX MPU3BOJIUTH 10
HAaCHYEHHS BOJ| PI3HOIO OPraHiKOl0, Maca SIKOi MPOJOBXKY€E 3pOCTAaTH 3aBJISKH HAIXOKEHHIO
MIPOMHUCIIOBUX 1 KOMYHQJIbHMX CTOKIB, @ TaKOX 3JIMBHUX CTOKIB 13 NpUOEPEKHUX 30H.
HacuuenicTe opranikor Ta 3MEHIIEHHS MIBUAKOCTI T€Yil MPU3BOAUTH IO PAJAUKAIHHOI 3MIHU
crieKkTpa O010TH, 30KpeMa crajaxy HEKOHTPOJIbOBAHOI'O PO3BHUTKY IiaHOOaKTepi (CHHBO-
3€JICHUX BOJOPOCTEH).

Buxopucranus Oiomacu 1miaHoOakTepid st OTPUMaHHsS EHEpProHociiB (Oiora3y Ta
JIMIAIB — CUPOBUHHU JUIsl BUPOOHHMITBA O10AM3€NI0) € OJHUM 13 €(PEKTUBHUX TEXHIYHHX
pilIeHb 3a0e3MeUYEeHHsI €KOJIOTIUHOT Oe3MeKr aKBaTOpid BOJOCXOBHUI] 1 MPHIIETIIUX TEPUTOPIH.
Oxpim 3a0e3e4YeHHs] eKOJIOTTYHOI Oe3neKknu Ta eHepro30epekeHHs y pasl peanizalii 1p0oro
croco0y, BII3HAUYMMO BIIHOCHY HOTO JEIIEBU3HY Ta MOKIUBICTH PErYNIOBaTH PO3MIPU
KaIliTaJloBK/Ia/IeHb Ha MOYAaTKOBUX CTAJIsIX BIPOBAHKEHHS 3aJIeXKHO BiJ 00paHUX MaciuiTadiB
BUpoOHuuTBa. Jlo Oe3mepeyHHX IepeBar TaKOXK MOXHa BIAHECTH Te€, LI0 BHACIIJIOK
(aKTUYHOTO 3aCTOCYBAHHSI KIIACHYHOT TEXHOJIOT1i OTpUMaHHs 0iora3y 3 IpoJyKTiB arpapHOTo
BUPOOHUIITBA, BIH MOX€E OyTH JIETKO NEPEeOPIEHTOBAHUM Ha OyIb-SKUI IHIIUN OpraHidyHUI
cybcrpar.

EdexTuBHMM MeTOIOM MONEpenHbOi MIArOTOBKU OloMacH LiaHOOAaKTepid A OTpH-
MaHHs Olorasy € KaBitamiiiHe oOpoOseHHs, Bxke micias 7,5 xB o0poOneHHs Oiomacu
miaHoOakTepil y TMOJl KaBiTamii AOCITaeThCs 3AATHICTH 10 po3AuUleHHs ¢a3: Olomaca 1
ocBitieHa Boja. [lomepenHs rigpoarHaMiyHa KaBiTallis Ja€ 3MOry 30UIBIIUTU YacTKY
CHUHTE30BaHOro 13 Olomacu Bojopocted Oiorazy maibke Ha 30 %, a eleMEeHTHUH BMICT
BIMpaIlbOBaHOI OloMacH IiaHOOAKTEPi BIAMOBITAE BUMOTaM J0 CKIaay M00pHBa, TOMY IO
6ioMacy MOXHa YCHIIIHO BUKOPUCTOBYBATH SK J100pUBO.

ExonomiyHa Ta exoJsioriyHa e(QeKTUBHICTb BUKOPHUCTAHHS LiaHOOAKTepl amus
oTpuMaHHs Oiorasy (Ha MPUKIAII BOJAOCXOBHINA 3 TUIOMICIO BOJHOTO m3epkama 2250 KM2)
OL[IHIOIOTH TAKMM YHHOM: 33 YMOBH 30HPaHHS CECTOHY 00'MOM 10 50 Kr/M’ 3 00'eMy 828 MitH
M BOOM MUIKOBOJAS HOro OlomMaca CTaHOBUTHME 4,14'107 T 3a BEreTaliiHUNd Tepio.
[TinnaBmum mro 6iomacy gepmeHTarlii y mporeci MeTaHOBOTO «OpOIHHS», MOKHA OTPUMATH
10 30 mutH M° Giorasy (18,8 mute M° MeTaHy), mo ekBiBazenTHO 20 THC. T HadTH a60 17 THC. T
nu3enbHOro manuBa. Jlis opraHizanii mpoiecy HoTpiOHO BHOpaTH ONTUMANIbHY CTpPATErito
30upaHHs Ta nepepoOseHHs OioMacu IiaHOOakTepid, sika gama O 3Mory 3a0e3MeyuTH
MIHIMaJbHI1 3aTPaTy Ha peani3aliio TeXHOIOr].
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YK 621.224-225.12; 621.311.2.21

'"MLM. 3inb, kana.Texn.nayk, gou. “FO.B. Iixraiinuii

' TepHOMiNBCHKMIT HALIOHANBHAN TeXHIUHMI YHIBepcHTeT iMeni IBama ITymos, Ykpaina
*HauioHanpHuii YHIBEPCUTET BOJHOTO TOCIIOAAPCTBA Ta MPUPOIOKOPUCTYBAHHS, YKpaiHa

EKOJIOI'TYHI IPOBJIEMH ITOJAJBIIOTO PO3BUTKY MAJIOT
I'TIPOEHEPT'ETUKHU B YKPAIHI

M.M. Zin, Ph.D., Assoc. Prof., Y.B. Pidhainyi
ENVIRONMENTAL PROBLEMS FOR THE FUTURE DEVELOPMENT OF SMALL
HYDROENERGY IN UKRAINE

HepxaBa YkpaiHa, HacHigyloud MO3UTHUBHUI JOCBLI PO3BUHEHHX KpaiH CBITY, Jaiia
«3€JIeHe CBITJIIO» PO3BUTKY BIJIHOBIIOBAHO1 eHepreTHku. llianmpuemcrBa, siKI BKIJIQJalOTh
KOLITH Yy BUPOOJIEHHS €JIEKTPOEHEPTii 3 BIJHOBIIOBAHUX JKEPEJl, OJIEPKYIOTh 31 CTOPOHU
JiepaBu BCUISIKI 3a0xoueHHs. Hacammnepen — 11e c1aBHO3BICHUM NUIBIOBUM «3€JI€HUI» Tapud
Ha EJEKTPOEHEprilo, 10 BUpOoOJIeHa 3 pecypciB, sKI HIKOJIM He BUUepHyroTbca. OnHuUM 3
TaKHUX «BIYHUX» PECYPCIB € T'APOCHEPTis MATUX PIK.

JlroncTBO HapemiTi 3p03ymuIo, 1110 BOHO MMOBHMHHO KUTHU B TapMoOHii 3 npupoaoro. He
MOXHa pi3aTH TUIKYy, Ha AKIA CHIUII — H1 10 9Oro Jo0poro me He npussene. Ham moTpidHa
eHeprisi, 6e3 Hel MU HE MOKEMO YSBUTH CBOTO XUTTS. IIpuyomy 1151 eHepris moBHHHA OYTH
€KOJIOT'TYHO 4UCTOIO. | HisIKOIO 1HIIO0. MU 0aunMo cBO€ Bke HailOmmkue MailOyTHE B KpaiHi,
He HeMmae ekonoriunux «samnipiBy — TEC 1 AEC. Haromicth Bcio HeEoOXinHY
€JIEKTPOCHEPTi0 IOBUHHI BUPOOJIATH 00’ €KTH, K1 /17151 3a0€3M1€YEHHSI CBOTO (PYHKIIIOHYBaHHS
MOXXYTb BUKOPUCTOBYBAaTH IEPBUHHY YU IEPETBOPEHY EHEPTit0 nomoyHozo (abo sike Mae
«BIK» HE OUIBIINN, HDK OJUH PIK) COHSIUHOTO BUIPOMIHIOBAHHS — BEJIMKI 1/a00 MaJli COHAYHI
1 BiTpsiHi enexTpocraniii, mani 'EC, 6iomacoBi Ta 610ra3oBi e1eKTpOCTaHIIIl i 1H.

3naBanoch OU, Taka EHEpPreTUYHa «PEBOJIIOLI» € MPUPOJHO0. 3 OrJIsAy Ha 1€ BOHA
He Maja 0 3ycTpiuaTd Ha CBOEMY LUISIXY HISIKUX MEepelKko. Ajie B IIHCHOCTI yce, sIK 3aBXK/H,
He Tak. | TyT 3HOBY X Taku €KOJIOTH. 30KpeMa, BOHU BUCTYNAIOTh IPOTU CIOPYIKEHHS B
Vkpaini manux ['EC. Ilpotu 6yoe saxux mamux ['EC. Bonum — 3a TEC 1 AEC... Koio
3aMKHYJIOCS.

ABTopu 1ux Te3 O6panu ydacts y npoekryBaHHl Mikpol EC notyxHocti 70 kBt Ha p.
Ceper B c. MumikoBudi TepHOniIbChKOrO paiiony. MamnHHy 3aiy wLi€i cTaHLii pO3MIIIEeHO B
crapomy pycii piuku. Cranuis aepuBariiiHa. [liaBiaHuil nepuBaniiHuil KaHal BIACYTHIM.
BiaBigauii nepuBariitHuii KaHana 10BxuHOIO mpuoim3Ho 100 M crmiBmagae 31 CTapuM pyciioMm
piuku. ['pebnsi — mepenuBHa peryiaboBaHa (ILUTIO3HUM MICT), pO3TalloBaHa Ha BiACTaHI
npuom3Ho 50 M Big MammHHOT 3amu. J[oTOKM HABKOJUIIHI cena He Oyo eneKTpudikoBaHo,
TYT AisIB BOJASHUN MJIUH (Moro pyiHu uie 36eperaucs). Ha cboroquimHii 1eHb CIOPYIKEHHS
€JIEKTPOCTAHIII] 3HaXOJUThCS Ha 3aBepllagbHOMY eTani. 5 koBTHs 2018 p. y MUIIKOBHUIBKIN
CUTbCBHKIM pajii BiIOyIHCS TPOMAICHKI CIIyXaHHS 3 MUTaHb MOJIMBOTO HETaTHBHOTO BILIUBY
Mikpol'EC Ha ekonorito cin MumkoBuui, bynnis, OctpiB ta piuku Ceper. 30kpema, Oyiau
PO3IJISHYTI albTEPHATUBHI TOUKH 30pYy Ha Takl IMOBIPHI BUKJIMKU 1 TUTAHHS:

1. MoxnuBe 3aMyJeHHs BEpXHbOTO 0’edy piuky i yTUmIi3aLis Myay.

2. MoxnuBi 3arpo3u ICHYBaHHIO B pl4lll YepBOHOKHWXHUX BUJIIB pUO.

3. Hassuicts Ha Mikpol EC puboxoy.

4. CanirapHe nepenyckaHHs BoJu 1no3a rigpoarperatamu mikpol EC.

[chyrounit Hanip Boau B Mmicui cnopymkeHHst Mikpol'EC — 1,5 M, npoektHuit — 3 M.
Piuka — piBHUHHA, TOMY Tedis B Hiif — MOBUIbHA. BinTak Mae Miciie BigKIaaeHH MYy Ha JHI
piuku. [licns BBenenns mikpol EC B ekcruryaTaniito ociiaHHs Ta HarpoMa/KEeHHS MYy Ha JIH1
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BEpXHBO1 Teuil piuku 30epexeTbca. Myn Ha Wik AUIAHIN PIUKK € OaraTwii Ha TOXHUBHI
pEUYOBMHM 1 TOMY BIH MOXE BHUKOPHUCTOBYBAaTHUCA s 30aradyeHHs OITHUX TIPYHTIB
HABKOJIMIIIHIX cUIbrocnyriab. TyT BapTo 3a3HauuTd, WO B TepHONMUIbCHKIA oOnacTi —
Halporoyilli 4YopHo3eMu B VYkpaiHi, a Mmyn piuku Ceper (opMmyeTbcsi came 3 IUX
YOpPHO3€EMIB, SKI 3MUBAIOThCS JOLIOBUMU 1 TAJIMMHM BOJaMH B PiuKy. Tak 3BaH1 «EKOJIOTU»
HaBenu npukian Tepedne-Piupkoi I'EC nmotyxnocti 27 MBT y 3akapnarri, e 3a nonan 60
POKIB 3a paxyHOK OCIJaHHSI MyJly cepeliHs IIMOrHA BOJU y BEpXHbOMY 0’€(i (BOJOCXOBHIII)
3meHmmIacs 3 25 M 1o 3,5 M. [ mo et myn HiXTo He Xoue yTuiizyBaTu (ToOTO TaMm 3a Bci 60
pokiB ¢yHkiionyBanHs 'EC Hi pa3y He BUKOHyBanu mnoriaubiaeHHs nHa). Ha nam morusn,
nopiBHsiHHS  TepeOne-Piupkoi 'EC 3 Mumkosunpkoio Mikpol' EC He € cniBMipHUM.
Hacamnepen tomy, mo Mae wmiclie Ay)K€ BeJMKa PI3HULS y BCTAHOBJICHHX MOTYKHOCTSIX
(maiixe B votupucrta pasiB). Kpim toro, Tepebne-Pinpka 'EC 3HaxommThcsi B TIpChbKii
MicueBocTi, y ropax Kapmarax, a Tam Myl CKJIaJaeTbcs NEPEBAKHO 3 KAMIHHSA PI3HUX
po3MipiB ((ppakiiif), MCKy Ta IVIMHU,  TOMY BiH € HENPUIATHUM JUI BUKOPUCTAHHS B SIKOCTI
IPYHTY Ul IOTPEO CUILCHKOIO rOCIoAapCcTBa.

V piuni Ceper B paiioHi ¢. MUILIKOBHYI YepPBOHOKHUKHI BUIM pUb (30Kpema, MOpeHa)
He BoJsAThCs. Hemae Takoxx BUAIB pu0, SIKI pyXaroTbCs BBEPX MPOTH Teyli pIUKM HA HEpecT
(manpukinan, ¢openi). Binrak puboxim Ha craHiii He mnepemdadeHo. Hapaszi B wmicii
cnopykeHHst Mikpol'EC, nie paniuie nisB BoasHUN MiIMH, puOoxin BiAcyTHIN. Ha icHyrouiit
MepeNMBHIN TpediIi BoJa CTPIMKO Majae 3 BUCOTH 1,5 M, IO HE JIa€ JKOIHOT MOKIJIMBOCT1 OyIb
SIKIM prO1 10JaTH 110 BUCOTY (TIEPEIIMBATH 3 HKHBOTO 0’ey 10 BepxHboro). Kpim Toro, Ha
rpebisax Bumie (MpOTH Teuli) 1 HUXK4Ye (3a Teuiero) pubOXoAM TaKoXK BiACYTHI. Buiie
po3TaiioBaHa IepenuBHa rpedist Bucotoo 4 M TepHOMUIBCHKOIO CTaBy, HIXKUE — Ipedis
BUCOTOIO 3,6 M (BOJOCMAJ) HEIII0UYOrO BOJSHOTO MJMHA B CMT. MUKYIMHIL. ABTOpam
HeBimoma sxonHa Mana ['EC B VYkpaini, me 0 ¢yHKIIOHYBaB CHEIIaIbHO TepeadadyeHui
puboxin. Skimo x € HeoOXiTHICTh MepenycKaHHs pUOM Ha HEpecT, MiIHIMAITh J0BEpPXY
IIUTH 3aTBOPIB T'peOIIl, CKAIAI0Th BOAY 3 BEPXHBOTO BOJOCXOBHINA (200 pycia piukH, SKIIO
BOHO BHKOHYE pOJIb BOJOCXOBHUIIA) Ta 3YNHHSIOTH pPOOOTYy TrigpoarperaTiB CTaHIll Ha
NeKUIbKa MICSIIB (TPUBAIICTh 3YNUHKU 3aJ€KUTh Bl MPHUIHUCIB E€KOJOTMYHOI IHCHEKIII,
pruboOXOpoHHOT ciTy:k0u To110). Hanpukiaz, 3a TakuMm peKMMOM TMPAIIOIOTh BC1 PYCI0OB1 Malli
I'EC na p. Crpuit y JIbBiBchbKiit o6nacti (KapraTtcekuii perion).

CanirapHe mnepenyckanHs Boau Ha MumkoBunbkii Mikpol'EC He mnotpibOHe.
Bracnigok cnopy/keHHsl Ta BBEACHHS B €KCIUIyaTallllo Iii€i CTaHIll »OJHa AUISHKa pyclia
pIUKM HE BUSBHUTHCS 3HEBOAHEHOIO. B mporeci ekcruryaramnii Mikpol EC moTpibHo Oyne
nepioguuHo (oauH pa3 Ha 5 — 10 pokiB abo HaBiTh yacTimie (y BHUIMAJKax MEPEeI4aCHOIO
HAJMIpPHOTO 3aMyJIEHHS)) MOTJINOIIOBATH THO PIUKH Ta BIABITHOTO JIEPUBALIMHOIO KaHAIY.

Ha croroanimHiii 1eHh KOXHUM HOBHUH MPOoeKT Masoi un Benukoi ['EC 0606 s3x060
MIOBUHEH IPOXOJUTH HE3AJIEKHY €KOJIOTTYHY eKcrnepTusy. He MoxkHa nomyckaTu Toro, 1mo6
I'EC nanocunu mkony npupoii. Oanak B YKpaiHi 1e noTpioHO po3poOUTH Ta 3aTBEPAUTHU
3aKOH, SIKMM OW 4YITKO, JCTAIBHO W OJHO3HAYHO OIKCYBaB BCl €KOJOTIYHI BHUMOTH O
MIPOEKTYBaHHS ¥ eKkciulyarauii 00’€KTIB BIJHOBJIIOBAHOI €HEpreTHku. I, mo me HadaraTo
BAXJIMBIIIE, HEOOX1IHO 3poOUTHM yce s TOro, woO Takui TINOTETUYHUNA 3aKOH
BUKOHYBaBCs. A ToO MH Oaunmo, sik [lyOnmiuyHe akiioHepHE TOBApHUCTBO «YKPTiIPOCHEPTO»
HIIII0€ CcHOpy/UKeHHsT y BepxHid Teuii p. [uictep mectu Benmukux ['EC 3arampHOIO
noTyxHicTio 386 MBT, 1 npu 1ipomMy 3a3HaueHa eHepreTUYHa KOMIIaHisl abCOIIOTHO ITHOPYE
3aKOHOJIaBYO0 3a(iKCOBaHUI (aKT HAIBHOCTI TaM TepUTOPIi axk yoTupboXx (!!!) HalloHaTBLHUX
npupoanux napkiB (I'anunpkoro (IBano-®dpankiBebka 007acTh), JHICTPOBCHKOIO KaHBHOHY
(Tepnoninsmuna), Xoturcbkoro (bykosuna) i Ilogieceki ToBTpu (XMmenbHUUYYMHA)), A€,
3T1IHO 3 3aKOHOJ/IAaBCTBOM YKpaiHu, Oy/b sika MPOMUCIIOBA ASTIBHICTH € 3a00pOHEHOTO.
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YK 621.31
B.B. IBanuyk, T.M. IBanynsb, 51.0. ®iatok, B.A. AHapiliuyk, J0KT. TeXH. HayK, npod..
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

BUKOPUCTAHHS COHAYHUX BATAPEM 1151 ABTOHOMHOI'O )KUBJIEHHSI
CIIO’)KUBAYIB

V.V. Ivanchuk, T.M. Ivanun, Y.O. Filyuk, V.A. Andriichuk, Dr., Prof.
USE OF SOLAR BATTERIES FOR THE AUTONOMOUS POWER OF
CONSUMERS

OcoOMUBICTIO CyYacHOI €HEPreTHKH € IMIUPOKE BIPOBAKEHHS BIIHOBIIOBAIBHUX
JDKEpell eHeprii Ta iX pailioHalbHEe BUKOpHUCTaHHS. B mepury uepry, 10 Takux JpKepen Cllijl
BIIHECTH COHSIYHI CHEPreTUYHI CHUCTEMH, 10 TMPALIOITh 3a MPUHIUIIOM MPSMOTO
MEPETBOPEHHS] COHSIYHOI €Heprii B eleKTpuuyHy. BukopucranHs coHsSUHUX Oarapeil B
eHepreTHlll Mae OaraTo nepeBar Haj IHIIMMH BiJHOBIIOBAJILHUMH Jpkepenamu. Lle Bucoka
HAJIMHICTh, HU3bKI BUTPATU KOILUTIB MpPU E€KCIUTyaTallil, MOAYJIbHICTh KOHCTPYKILIi OaTapei,
HU3bKI BUTpaTH Ha OyJIIBHULTBO enekTpocTaHiii. CoHsuHi OaTtapei B 1aHUM yac € HaHOUIbII
MEPCIIEKTUBHUMU Cepel aIbTEPHATUBHUX JKEPE Heprii.

IcayroTe Taki cxemu migkiaoueHHs coHsyHMX ernekrpocTaHiiii (CEC): aBronHomHa
cxema (off-grid), migxmroueHHs 10 Mepexi (on-grid) Ta cxema pe3epBHOTO >KHUBJICHHS.
ABTOHOMHA CX€Ma BUKOPUCTOBYETHCS Y BUIJAJICHUX paillOHax, 7€ HEMAae LEHTPaIi30BaHOTO
eJIEKTporiocTayaHHs. B ycTaHOBKax JaHOrO THUILy BUPOOJIEHA €JIEKTPOEHEPTis aKyMYJIIOEThCS
B Oarapesx 1 BUKOPHCTOBYEThCS TMOTIM B TeMHUW 4Yac j00u abo B mepioa ciabkoi mii
COHSIYHOTO BUIIPOMIHIOBAHHS puc. 1. JlaHa ycTaHOBKa CKJIAQJA€ThCSl 3 COHSAYHOIO MOJYJIS,
3apsAHOTO MPUCTPOIO, OJOKY aKyMyJsTOpiB, 310paHoro i3 Li-IOHHMX akyMynsTopiB abo 3
0JIOKY CyIlepKoHaeHcaTOpiB (10HICTOPIB), 010Ky KepyBaHHs poootoro CII Ta cBiTIIONIOAHUM
CBITJIOBUM TPHUIIAJIOM.

CoHaunuil broxk kepysanmsa CII
MOOVIB akymyaamopamu i CIT
bnox baox
aKyMyaamopis ok g o
Hanpyeu

Pucynok 1. biok-cxema aBTOHOMHOI COHIYHOI €eHEpreTUYHOI YCTaHOBKH

Cucrema on-grid i mpoaaxy eIeKTPOCHEPril B MEpPEexKY 3a «3elIeHUM» Tapudom €
OutbIl  BUTIHOKO.  SIKio OO'€KT  MIOKIIOYEHUH [0  Mepeki LEHTPali30BaHOTO
€JIEKTPOIIOCTAYaHHsI, HAJJIUIIOK €JIEKTPUYHOI EHEprii MIpoJaeTbcs Yy eIeKTPOMEPEXY,
BIANOBIAHO J0 <«3eneHoro» Tapudy. Jlanuil Bua CcoHAYHOI cucTeMu He M0Tpedye
HAKOIMYEHHsI €HEPTii, BECh CTPYM B1Ipa3y MPOAAETHCSA B MEPEKY 3T1THO «3€JIEHOT0» Tapudy.

IcHye Takok cxema pe3epBHOTO JKHMBJICHHS. Pe3epBHI COHSYHI YCTaHOBKH
BUKOPUCTOBYIOTh Yy BHIIQJKy HEHAJAIMHOIO 3'€HAHHS 3 MEPEXKEI IEHTPaIi30BAHOTIO
€JIEKTPOIIOCTaYaHHs. Y pa3l BIIKIIOYEHHS Mepeki ab0 HEJOCTaTHBOTO DIBHS MEpexeBOi
HaIlpyru BUKOPUCTOBYEThCS (DOTOETEKTpUYHA ycTaHOBKAa. Maii pe3epBHI (OTOEIEKTpUUHI
YCTaHOBKH CIIYXaTh JUIsl €JIEKTPOTIOCTaYaHHs HAHOLTBII BAKIIMBUX 00’ €KTiB: ocBiTienHs, [1K
13aco0u 3B'SI3KY.
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HJIAXU NIABAINEHHA EHEPTOE®EKTUBHOCTI CBITJIOAIOAHUX
CBITUJIBHUKIB

0.V. Kalinka, M.S. Nakonechyi Ph.D.
WAYS TO IMPROVE THE ENERGY EFFICIENCY OF LED LIGHTS

Ha nanuit yac TenaeHuUii y CBITJIOTEXHIYHIN ramxy3i COpsSMOBaHI Ha BUKOPHCTAHHS
€HeproomaHuxX Jukepen citia. [lepenoBuMu B IbOMY HalpSIMKY € CBITJIO/I0/HI JIaMIIU Ta
CBITHJIbHUKHU. CBITJIOJIONHI TEXHOJOTIl 3HAWIUIM HIMPOKE 3aCTOCYBaHHS B CBITHJIbHUKAX,
MPOKEKTOPAX, JACKOPATUBHOMY OCBITJICHI, KOMIIAKTHUX CBITJIOBUX mpuianax. [limBumieHHs
€HeproeeKTUBHOCT] CBITJIONIOJHUX CBITHJIBHUKIB 0a3yeTbCsi Ha pPO3poOIi e(pEeKTHBHHUX
CUCTEM TEIUJIOBIABECHHS Ta KUBJICHHS.

Po3poOka cBITIOBMX NpUIaAiB HAa OCHOBI CBITJIOAIOAIB BUMAara€ IpOEKTYBaHHS
CIelliajli30BaHOi CHCTEMHU TEIUIOBIABEACHHS Ta BUOOpY JKepesa CBITJIA, IO 3a CBOIMH
CHEKTPAJbHUMHU XapaKTEPUCTUKAMU Ta CBITJIOBOIO BIJIa4OI0 BIJMOBIAA€ BUMOTaM pPHUHKY.
Bucoka po6oua temmeparypa p-n mepexojy 3 4acoMm IMPHU3BOJUTH JO JAETPaaallii CBITIOBHX
XapaKTEPUCTUK CBITJIOAIONHOI JIaMIIM: 3HUXKYETHCSI CBITJIOBLAada KpUCTala, 3MIHIOIOTHCS
XapaKTepUCTUKU  JIOMiHOQopa. Y  mpuwiagiB  psAy  BUPOOHMKIB — 3HUKYETHCS
CBITJIONPOIYCKaHHS ONTUYHOI cucteMu. CydacH1 TE€XHOJIOT1l BUPOOHUIITBA OCBITJIIOBAJIbHUX
npwiaiB noTyxHicTio noHag 30 Bt nependavyaroTe HasiBHICTH pajiaTopa AJs BABOIY TeIlia
(78% minBeneHoi eHeprii MepeTBOPIOETHCS B TEILIO).

[Ipu npoexTyBaHH1 CBITJIO/II0/IHOTO JKEpeia CBITJIA BPaXOBYIOThCS;

1) 3a0e3neueHHst HEOOXITHOTO 3HAYEHHS Ta SIKOCT1 CBITJIOBOTO MOTOKY;

2) 3MEHILIeHHs CO0IBapTOCTI CBITHIILHUKA;

3) 3MeHIIeHHS MacorabapUTHUX XapaKTePUCTUK CBITUIIbHHKA.

MacorabapuTHi XapakTepUCTUKU CBITWIbHMKA BU3HAYAIOThCSA, B MEpILy 4Yepry,
rapameTpamu pajaiaropa, HeoOX1THOTO I €PEKTUBHOTO BIIBEICHHS TEILIA B/l CBITJIONIOIIB.
Ha nanwmii npu BUrOTOBIJIEHI paaiaTopiB HailuacTille BUKOPUCTOBYIOTHCS TaKl MaTepiaiu sK:
AIIOMIHIM, CUIIYMIH, TEIUIONPOBiIHA KepaMmika. BapTicTh Takux MaTepialiiB MOCTIMHO 3poCTae,
o Oe3nocepeHbO BIUIMBAE Ha KIHLEBY LIHY CBITUJIbHUKA. Po3poOka METOIIB pO3paxyHKY
FEOMETPUYHUX PO3MIPIB pajiaTopa CHUCTEMU OXOJODKEHHS, SKI O [Jamd MOMXJIHMBICTh
3MEHIIUTH HOTr0 Macy IpH 3a0e3MeueHH] HE0OXITHOTO TEIUIOBIABEACHHS, CYTTEBO MIABUIIUTH
eHepProe(PeKTUBHICTh CBITUIILHUKA.

OCKUIbKHY CBITJIOBHH MOTIK, CBITJIOA10/, 3aJIEKUTh BiJl CTPYMY, IO B HBOMY IPOTIKAE,
NUTaHHS TNOOYJOBM CHUCTEMHU TEIUJIOBIIBEACHHS 3 ONTUMAaJIbHUMH MacoradapiTHUMU
XapaKTepUCTUKAaMU TIPYHTYETbCSI Ha HOro peryioBaHHI B 3aJIEKHOCTI BiJl TeMIepaTypu
ceitnomiona. Llporo Mo’kHa gOOWTHCS BBIBIIM B CHUCTEMY KEpPYBaHHS CBITJIOIOJAHOTO
npaiiBepa TEpMICTOp 3 MO3UTUBHUM TEMIIEPATypHUM KOe(Dili€eHTOM, SKUN 3aKpilyieHUul
Oe3nocepelHbO Ha pajiaTopi cBiTioniona. IlpaBunpHo migiOpaHuil TEPMICTOP AACTh 3MOTY
3a0€e3MeYnTH ONTUMAaJbHE 3HAUEHHS CBITJIOBOIO MOTOKY Ta HOTro KOJIIPHY TeMIepaTypy Mpu
30epeKeH] TeMIIEPATYPHOTO PEKUMY POOOTH CBUIOIOMIB. 3MEHIIIEHHS TIPU BUCOKIM poOoUiit
TeMIIepaTypi CTPyMY CBITJIOMIO/IB MPU3BEIE 0 3MEHIIICHHS PO3CIIOBaHHS TEIUIa B JApaiBepi,
10 JO3BOJIUTH MIATPUMYBATU HOTO TEMIIEPATypy B AOMYCTUMHUX MEKAX
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YK 621.365.2
IO.I'. KauaHn, 10KT. TexH. HayK, npo¢., B.}O. Mimenko
3anopi3bka Jep)KaBHa IHKEHepHa akajemis, YKpaiHa

I[OJIO PO3TIKAHHA CTPYMY B OB’€MI BAHHU PYJHOTEPMIYHOI ITEYI

Yu.G. Kachan, Dr.,Prof., V.Yu. Mishchenko
ABOUT CURRENT SPREADING AT THE LABORATORY OF ORE-THERMAL
FURNACE

Maitxe Bci pyanorepmiuni nedi (PTII) BimHOCSTBCS 10 00’€KTIB MPSIMOrO HarpiBy.
TennoBa eHeprist BUAUISIETbCS Oe3mocepeHbO B 1 BaHHI y pe3yJbTaTl aKTUBHOTO OIOPY
UIUXTHU EIEKTPUYHOMY CTPYMY, KU NIABOJUTHCA 3a JOMOMOTOI0 BYTUIbHUX a00 rpadiToBUX
eJIeKTpoiB. BOHM MaroTh A€dKy O0/aTKOBY NOTYKHICTh, SIKa HE3HAyHA y IOPIBHSAHHI 3
€JIEKTPUYHOIO, III0 BBOJUTHCS Y MPOLEC, 1 HE TPAE POJIL B EHEPreTUUHOMY OalaHCl IUIaBKH.

CygacH1 pyaIHOTEpMIUHI T4l € JOCHUTh CKIAJHUMH YCTAaHOBKAMH 3 PI3HOMAHITHUM
€JIEKTPOMEXaHIYHUM OONagHaHHAM. BoHM cKianaioTbes 3 JpKepena >KUBJICHHS (IIYHOTO
TpaHchopmaropa), BIIacHE Iedi (BaHHHU 3 €JIEKTpoJaMHu) 1 KOPOTKOI Mepexi, o 3’€IHye iX
MDK co6or. Ha BimMiHy Bin AYroBHX Iedeil, B PYAHOTEPMIUHUX I[€4aX MEPETBOPEHHS
EJICKTPUYHOI €Heprii B TEIUIOTY B1IOYBA€ThCS HE TUIBKK B Y31, ajie 1 0e3MmocepeIHh0 B THX
Marepiajiax, ki po3miaBisaioTees [1]. B octanHe necsaTuiiTTs B cucTreMax aBTOMAaTU30BaHOTO
YIpaBJiHHS TEXHOJIOTTYHUMHU IpoliecaMy HaOysu IIUPOKOTO MOLIMPEHHSI METO/IU, 3aCHOBaH1
Ha aHali3l SBUII, $KI CYIPOBO/DKYIOTh TPOXO/KEHHS EJICKTPUYHOTO CTPyMy depe3
CTPYMOIIPOBiJIHE cepeoBullle [2], a uXTa Ui BUIIaBKU (hepocIlIaBiB € caMe TaKoIo.

B Oararbox HayKOBHX Ipalsix po3MOoALT €IeKTPUYHOT €HEPTril pO3rsAaeThCsl TUIbKU B
MIIEIEKTPOJHOMY TPOCTOPl, OJHAK BIIOMO MIO0 OJW3BKO IOJOBHHHU TEIUIAa BUIUIIETHCS
0e31mocepeIHhO y MIUXTI 32 PaxyHOK ii enekTpudHoro omopy [3]. Tomy KiIbKICTh BBEACHOT
€JIEKTPUYHOI eHeprii B OyIb K1 4aCTHHI BaHHU Medl MOXKe OyTH po3paxoBaHa BHACIHIJOK
BH3HAYEHHS ICHYIOUOTO TaM CTPYMY.

Ha Binminy Bij craneriaBuiIbHUX Nedel, ctpym enektpoga B PTII mpoxoauts He
TUIBKM 4Yepe3 AYry, a ¥ yepe3 IIUXTY, HIUIbHICTh 1 €IEKTPUYHUN OMIp SIKOi 3MIHIOETHCS
BHAcJ110K HarpiBaHHs [4]. Llum oGymMoBieHa CKIAAHICTh OTPUMAHHS JaHUX PO MapaMeTpu
nyru. ToMy B CTBOpEHHUX paHille MaTeMaTHYHHUX MOJEISAX CaMe€ IpU MOJEIIOBaHHI Tyru
MIPUMHSATI CYTTEB1 CIIPOLLEHHSI.

[MuxTta nns BUIIIABKK (EPOCIUIABIB SIBIIIE COOOKO CEpPEOBHINE, /1€ 3a IMEBHUMHU
TPAEKTOPIIMU MDK €JIeKTPOJlaMU MpPOTIKaloTh CcTpyMu. [IpumycTumo 110 BOHHM MaTUMYTh
¢dbopmMy nyru 1 OyayTh HampaBieHl sIK A0 KpaiB BaHHM TaK 1 0 1l LEHTPY Y TOPU3OHTAIbHII
IUIOUIMHHI, SK HpPEJCTaBJICHO Ha PUCYHKY la. Y BepTUKalbHIA IUIONIMHI BOHU OyayTh
MPOXOJUTH MDK KIHLSIMH €JIEKTPOJIIB y HaIlpsIMKY J0 NOJAUHU BaHHU (pucyHok 10). [lane
MPUITYIIEHHS 3p00JjieHe Ha OCHOBI HAayKOBHMX Ipaupb [5,6] B SKUX TpaekTOpii MPOTIKAHHS
CTPYMIB B IIIETIEKTPOIHOMY IIPOCTOP1 300pakeHi SK JIiHIi, 10 HampaBJeH1 BiJ] €IEKTPOAa 10
noavan BaHHH PTII Ta MatoTh 1yroBuid Xxapakrep.

OTXe, KOJM TPaeKTOpii MPOTIKAHHS CTPYMY BiOMI, MOXHa pO3paxyBaTU KUIBKICTb
BBEJICHOT €JICKTPUYHOI CHEPrii y NEsIKUN eIeMeHTapHU 00'eM BaHHU 3a MEBHUN MPOMDKOK
qacy:

2
Qe(R,(p,z) :Ij .RR,¢,Z 'AT, (1)

ne I; — cuna ctpyMy 3a I-TUM LUISIXOM PO3TIKAHHS, 1110 IPOXOAUTDH Yepes
eJIEMEHTapHUH 00'eM, 110 pO3rIsAAacThes; R o, — ycepeiHeHe 3HaUCHHsI €JIEKTPUYHOTO OIOPY
€JIEMEHTY 3 KoopAuHaTtaMu HeHTpyY (R,(,z); AT — IpOMDKOK 4acy.
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1 — enexktponu; 2 — MIKMXTa B TBEPAOMY CTaH1; 3 — LUISIXU MPOTIKAHHSA CTPYMY; 4 —
PIIKUIA PO3ILIaB.
Pucynoxk 1. l1lngxu po3rikaHHs cTpyMy MiX enekrpoiamu ga3 A ta B B
TOPU30HTAJIBHIN (a) Ta BEPTUKAIBHIN mIommHax (0)

Skmio x yepe3 OAMH 1 TOM camMHil eeMeHTapHUN 00'€eM IMPOXOIUTh AEKUIbKA PI3HUX
TPAEKTOPIl PO3TIKAHHS CTPYyMY, TO PE3YJbTyIOU€ 3HAYEHHS OCTAHHBOI'O BU3HAYAETHCA SIK
CyMa CKJIaJIOBUX 3a KOKHOIO 3 HUX. Tomi ¢popmyna (2) nmpuitMe BUTIISI;

2
Qe(R,q),Z) = (Z[z’) 'RR,¢,Z At (2)

ne Y 1; - cyma cTpyMiB 3a I-TUMHU HUIIXaMH PO3TIKAHHS, 1110 IPOXOISTh Yepe3
€JIEMEHTapHUI 00'eM, 10 PO3IIISIIAETHCS.

BucHoBku. Maroun nHuUIIXM PpO3TIKAHHS CTPYMY MOXHA po3paxyBaTH KUIbKICTh
BEJICHOI €Heprii K B OyAb KU OKpeMHil 00'eM Tak 1 3arajoMm y Bech poO0OYHil IpoCTip meui
3a MeBHUM NPOMDKOK yacy. [loBToproroun Il po3paxyHKH LIOJO0 HACTYIHHUX IHTEpBaliB At
oTpuMaeMo auHaMmiuHy 3D Mozens po3MOAUICHHS €JIEKTPUYHOI eHeprii B 00’eMi BaHHHU
PYIHOTEPMIYHOI evi. B mopanpiioMy BoHa MEPETBOPIOETHCS B TEIJIOBY 1 BUTPAYa€ThCS Ha
HarpiBaHHs Ta PO3IJIABJICHHS IIUXTOBUX MaTepialliB i oAepKaHHs (EepoCIUIaBiB.
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EHEPI'OE®EKTUBHICTh KOMBIHOBAHOI'O OCBITJIEHHSA NIPUMIIIEHb

M.Yu. Keretsman, K.M. Kozak Ph.D., M.Ia. Hrezhynets
ENERGY EFFICIENCY OF COMBINED LIGHTING IN BUILDINGS

OniHka eHeproeeKTUBHOCTI PI3HUX CHCTEM OCBITJIEHHS YCKJIQJHIOETHCS THUM, IO
BOHM 3 PI3HOIO CTEMIHHIO €(EeKTUBHOCTI 3/1aTHI BUPOOJISTH Ta PO3NOIUIATH MPUPOTHE 1
LITYYHE CBITJIO BCEpEAMHI MPUMIILIEHHS.

O4eBHIHO, 1110 TPUMIIIEHHS, K1 pO3TalloBaH1 MOOJU3Y CBITIOBUX OTBOPIB, OCBIT-
JeHl Hahkpamie. 31 30UIbIIEHHSIM BIACTaH1 Bil HUX €KOHOMIYHO BHUIIPABIAHUMHU CTAIOTh
CBITJIOHIOAHI CUCTEMH. [CHYIOTh CUCTEMH OCBITJICHHS 3 BUKOPUCTAHHSIM CBITIOHIOMAIB, SIKi
KUBIATHCA Bl oToenekTpuuHuX naHeneil. Take ocBiTiieHHs OnM3bKe 3a mapameTpamu
70 OCBITJICHHS CBITJIOBOJHUX CHCTEM MPUPOAHOrO CBiTia. Sk B mepmomy, Tak 1 B
IpYyroMy BHIIQJIKy CBITJIO BCEpPEIMHI CHHXPOHI30BaHE 3 YMOBAMH 30BHILIHBOTO
ocBiTieHHs. [Ipu3HaueHHs 000X cHUCTEM - MOCTayaTu CBITJIO B IMOuHY OynaiBii. B Toit
4ac SIK OCBITJICHHS IPUMILIEHb 3aJie’KaTh Bl apaMeTpiB MPUPOJHOIO CBITIa 30BHI. BHOU1
Il CHCTEMH HE TpanioTh. CBITUIBPHUKK 3 CBITJIOAIONAMHU, 1€ MOKHU IO HOBE PIMICHHS,
K€ MOY€ CTaTU CTAaHJAPTHUM B HaWOIMXK4Yl 5 POKIB SIK TUIbKU iX BapTICTh 3HU3UTHCS Ha
MOPSJOK.

B xopunopax Ta mpUMIIIEHHSIX J€ IPUPOJHOTO CBITJIA HE BUCTA4a€E B OCHOBHOMY
BUKOPUCTOBYETHCS IITYYHE OCBITJIEHHS HAa OCHOB1 TEIUIOBHUX JKEpeN CBITJIA, a JJIsl aKLEH-
TYIOUOTO OCBITJICHHS — CBITWJIBHHKH 3 CBiTIOAI0AaMU. CHCTEMU OCBITJIICHHS 3 JIaMIIaMu
pPO3XKapeHHsI Ha ChOTOJHI BBAXKAIOTHCS 3acCTapUIMMU, BOHM MarOTh HU3bKY CBITJIOBIIAAUY
(15 am/BTt) 1 xopotkuii Tepmin ciayx6u (1000 rox.), TOMy LUIKOM 3aKOHOMIPHO, LIO
€KOHOMIYHICTh OCBITJIEHHS 3 JIaMIIaMH pPO3KAapeHHs Habararo ripima, HDK 3 1HIIMMU
CUCTEeMaMH OCBITJIEeHHA. Mo)Ha KOHCTaTyBaTH, L0 CUCTEMH IPUPOJHOTO OCBITICHHS, SIK1
HampaBiIslOTh 1 PO3MOJAUIAIOTH CBITIO B INIMOMHI OYAWHKY, SK IpPaBUJIO, €KOHOMIUYHO
ManoedekTuBHi. BapTicTh oMHHUII1 CBITIIOBOT eHeprii Takoro cBitia ckianae 11,94 — 16,06
€ / (MiM - ron) (KpiM BHIAJIKIB, KOJU B HUX BUKOPUCTOBYIOTHCS JIETKI B 0OCIYrOoByBaHHI1
CTaHJAPTHI MPOMHUCIIOBI €JIEMEHTH 3 BHUCOKUMH ONTHUYHHUMH BIACTUBOCTSIMHU ). ExoHOMIA
ENIeKTPO-GHEpTii NP 3aCTOCYBAHHI TAKMX CHCTEM pimko mepesuirye 1 € / pik ma 1 M’
o, a6o menmre 5 € / pik Ha 1 M* mmomi cBiTioBHX oTBOpIB. PacamHi CBITIOBI OTBOPH Ta
BEPTUKAJIbHI CBITJIONPOHOMHU OYAMHKIB €KOHOMIYHO JOLUIbHI, TUIBKM TOJIl KOJU BOHU
JIOBTOBIUHI Ta HE TPYIOMICTKI B 00cinyroByBaHHi. OCBIT/IIOBaJbHI YCTAHOBKHU 3 JIaMIIaMU
pO3KapeHHs mpu Oe3mepepBHiil ekcruryaTtailli 00XoaaThCs AyKe T0poro. B 3aiexHOoCTi Bi
€BOJIIOL1T POOOUYMX XapaKTEPUCTUK, BAPTOCTI (POTOEIEKTPUUYHUX MaHENEH 1 CBITJIOAIONIB
OCTaHH1 MOTJIM O IIMpIIe BUKOPUCTOBYBATHUCS B OCBITJIIOBAJIbHIA MPaKTULll, B TOMY YUCI1 B
BapiaHTax 3 Oe3mocepeJHIM >KHUBJICHHSIM CBITJIOAI0MIB BiJ (OTOENEKTPUUHUX MaHEJeH.
AHasi3 mokasas, IO NMPY HUHIMIHIX I[iHAX HAa CBITJIONIOMM 1 (DOTOETEKTPUYHI MAHENl TaKe
pimeHHss Oyne HanOuibm goporum 27,93 € / (MM - roa) mpu ekcruiyataiii Ha HpoTs3i
poky. TakumM 4YMHOM, Ha CHOTOAHIIIHIA JIEHb MOTPIOHO PO3BUBATH KOHIICMIIIIO MOOYAOBHU
OyzaiBenb, B SIKUX OyJyThb BUKOPHUCTOBYBAaTHCh CHCTEMHU INPUPOJHOTO OCBITIEHHS Ha 0a3i
CBITJIOBUX OTBOpIB (CBITJIOBO/IB) KOMOIHOBAaHO 3 ()OTOEIEKTPUYHUMU IAHEISIMU 1 CBITIIO-
nloJaMu, 1€ J03BOJHUTH MIABUIIUTH €HEProe(EeKTUBHICTh OCBITICHHS MPUMINIEHb PI3HOTO
MpU3HAYEHHS.
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YK 621.333.047
H.B. KiniMmyeHkoBa KaH/. TeX. HAyK, 10l., O.1O. Pe3nnkoBa
JlonOachka gepaBHa MalllMHOOY/A1BHA akaieMisa, YKpaiHa

JOCJIIIKEHHS TEILJIOBOTI'O CTAHY TAT'OBOI EJJEKTPOMEXAHIYHOI
CUCTEMMU HA OCHOBI AHAJII3Y HEYCTAJIEHUX TEPMOMEXAHUYHUX
ITAPAMETPIB

N.V. Klimchenkova Ph.D, Assoc. Prof, O.Yu. Reznikova
RESEARCH OF THE THERMAL STATE OF THE TRACTION
ELECTROMECHANICAL SYSTEM ON THE BASIS OF ANALYSIS OF THE
UNDEFINED THERMOMECHANICAL PARAMETERS

KomruiekcHa mporpamMa OHOBJICHHSI 3aIi3HUYHOIO PyXOMoro ckiany Ykpainu Ha 2008-2025
POKH, SIKYy BBEJICHO B JIit0 Haka3zoM MiHicTepcTBa TpaHCTIOPTY 1 3B'3KY Bix 14 xoBTHS 2008 poky No
1259, cripsiMoBaHa Ha BUPOOHHUIITBO Ta OHOBJICHHS BJIACHHUX MOTY)KHUX €JIEKTPOBO3IB CBITOBOI'O PIiBHS
Ta BUMarae Haz[if/'IHHx TATOBUX EIEKTPOIBUTYHIB. 3FiIIHO 3 [1] 6nm3bko 50% Beix BiIIMOB TATOBHUX
eneKTpomeryHlB (TEI) maricTpaibHUX €IEKTPOBO3iB MPHITAJIa€ HA KOJCKTOp, Ha SKiil BILIMBAIOTh
3HAYHI MEXaHIYHI 3yCHIUIs. MeToauKa PO3paxyHKy HECTalMX TEMIICPaTypPHHX IOJIIB I TEMIICPATYPHHX
MeXaHIYHUX HaIlPyKEHb B elleMEeHTaxX KojekTopiB cydacHux TEJ] HaOyma ocoOMMBOi akTyanbHOCTI B
JTaHUH Jac.

Konexkropu TEJ] mpamioroTh B yMoBax pIi3HOTO KOJHMBAHHS ENEKTPUYHUX 1 MEXaHIYHHX
HABaHTaXEHb MpH 3MiHaX HABKOJIMWIIHLOI TeMmrepaTypu. [loyaTkoBi MeXaHiYHI Hampyrd, sKi
BUKITMKAIOTHCS 3aTSTOM KOJIEKTOpa OOJITaMH, CTBOPIOIOTHCS I1ie TpH 30ipii. TemmnepaTypHi MexaHiuH1
HATpPyrd BUHUKAIOTh MPH ONEPallisX TEXHOJOTIYHOrO MpOoIlecy BUPOOHUITBA, BUIPOOYBaHHSX, B
peXUMax eKCIUTyaTallii i 3yMOBJICHI BIJIMIHHICTIO TeMIlepaTypy Ta KOe]illieHTIB TeMIepaTypHOro
PO3IIMPCHHS eNIEMEHTIB, HAsBHICTIO KOHCTPYKTHBHHX 3B'SI3KIB MK €IEMEHTaMHU, 1110 EPEIIKOHKAI0Th
BUILHOMY 3MIHCHHIO IXHIX PO3MIpIB Ipy 3MiHax TemiepaTypd. TemriepaTypHi MeXaHi4HiI HaIpyru
HAKJIaJal0ThCsl Ha MEXaHIYHI HAlpyTd Bill CHII 3aTATY I BIIUGHTPOBHX CHII, IO BHHHKAIOTH NPH
o0epTaHHI KOJIEKTOpa, ICTOTHO 3MEHITYIOUH TOYaTKOBHIA 3arac MilTHOCTI KOHCTPYKIIIi.

3a HagBHUMH manuMu [1,2,3,4] y Baxkux nepemeMX pexumax TeMnepaTypH1 3yCHJUIS
MOXyTh miumryBaTa Ha 20 ... 30% BenMUMHY MEXaHIYHUX HATpPYT, 1O Maju MicIle B elleMEeHTaX
KOJIEKTOpa Ha TOYaTKy pe>1<1/1My. Bce 11e 3Ha4HO BIJIMBAa€E Ha HAJIWHICTH POOOTH KOJNEKTOPA 1 TAKOXK
TATOBOTO JIBUTYHA, SIKi BCTAHOBJIEHI Ha MaricTpallbHHX elekTpoBo3ax. Y [1-3] pexoMeHnoBaHO TpH
PO3paxyHKy TeMIIepaTypHHX MEXaHIYHUX Hampyr Yy 3aJeKHOCTI Bil YMOB eKCIUIyaTallil
BHKOPHCTOBYBATH BiAmoBiaHui koedimieHT Bix 1,1 mo 1,25. Ile He Moxke y MOBHIN Mipi 3a0€3MEUUTH
eKkcruTyaTamiiny HagiiHicte TEJ] MaricTpaibHIX eIeKTPOBO3iB Y MEpeXiTHIX PeKUMax BUPOOHUIITBA
1 eKCIUTyaTallii.

Konekrop siBisie cob0r0 CKIalHy CHCTEMY BENHKOI KUTBKOCTI KOHCTPYKTHBHO TIOB'SI3aHMX
TBEPIMX T, JUIS KOKHOTO 3 SKMX OCHOBHUM PIiBHSHHSIM IPU PO3TIISIL MPOIIECiB Tepenadi Teria
SBIISIETBCSL TU(EpeHIliaibHe PIBHSHHS TeraonpoBigHocTi[1,2]. BKOPOTHTH KiTBKICTh IUX DIBHSHB
MOXIIUBO 3 YpaxyBaHHSIM F€OMETPUYHOI cUMeETpil KOHCTPYKIil. TakuM YMHOM MaTeMaThdHa MOJEITb
TEIJIOBHX TPOLIECIB KOJIEKTOpa, MOKe OYTH HaJaHa y BUIJIsII cucTeMu piBHSHE (1) - (5) Ta BUpinieHa
3a JIONIOMOT'OF0 TETJIOBUX CXEM 3aMillleHHs

P]=9]/R]0+ 91-95/R]5+ 9]-92/R]2+C]'d9]/dt (1)
0= 92-91/R12+ 93-92/R23+C2‘d92/dt (2)

0= 93-92/R]2+ 93-94/R34+C3‘d93/dt (3)

0= 94/R4()+ 94-93/R43+C4'd94/dt (4)
P2=95-9]/R]5+ 95-90/R50+C5'd95/dt, (5)

ne Py, P, — BTpaTH MoTy>KHOCT1 Ha MMOBEPXHI KOJIEKTOPY Ta pOoTOpY, BT; 0;1-0; - mepeBuimeHHs
TEMIIEpaTypH B BY3JIOBHX TOUKax cxemH 3aMirieHHs, °C. Pimenns cuctemu piBHsIHb (1)-(5) mo3Bose
OTPUMATH TEMIIEPATYPHO-YaCOB1 3aJISKHOCTI €IEMEHTIB KOJNEKTOPY Ta TEpPeUTH 10 PO3pPaxyHKy
HECTaJINX TeMIIePaTypHUX MEXaHIYHUX HATIPYT.

Meroro MEXaHIYHHX PO3PaXYHKIB KOJNEKTOPIB € BH3HAYCHHS MaKCUMAallbHHX HAaIlpYXEHb B
eNleMEeHTaX KOHCTPYKIIH MNpHU BCIX MOXJIMBHX TEMIIEPATYpHUX CTaHaX, IO JIO3BOJISE BHSBUTH
HaAMOLIBII cTa0Ki eIeMEHTH MTPOSKTOBAHOTO KOJIEKTOPA 1 CTBOPUTH HAJIHY KOHCTPYKIIIFO.

Ha enemMeHTH KOHCTpYKIii KOJNEKTOpa SK Yy TEXHOJOTIYHUX pEKHMax, TaK 1 B
SKCIUTyaTalliiHUX PEeKUMaX MOXYTh IiSITH OJHOYACHO TPU BHJM CHIJI: CHIIM, BHKIUKAaHI 3aTATOM
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KoJiekTopa Oontamu abo IHIMMMH KPINMUBHIMH €IEeMEHTaMHU 1 BAHUKAIOTH 1IE B TPOIIeCi BUPOOHUIITBA
KOJIEKTOpa; TeMIIepaTypHi MEXaHiYH1 3yCHIUISL, 3yMOBJICHI 3MIHOIO TEMITEPaTypHOro OIS KOJIEKTopa i
BUHUKAIOTHh y TIpOIleCi BUPOOHUITBA, TP BUIPOOYBaHHSX, B eKcnnyaTaui'f' BiJIIICHTPOBI CHJIH, 10
BUHHKAIOTh [pH o0epTaHHi Konekropa. TemrepaTypHi MexaHiuHi 3yCHJUISL BUHUKAKOTh B KOJICKTOpI
BHACIIIOK PI3HUII TeMIIepaTyp i TeMIepaTypHHX Koe(blmeHTlB JHIAHOTO  POSIIMPEHHS  Mili
KOICKTOPHHX IUIACTHH 1 CTalM KPINMBHIX CICMCHTIB KOHCTPYKUil. Pi3HuIs B Temiepartypax MiAi i
CTaJIi KOJIEKTOpa 3aJIKHUTh BiJl KOHCTPYKTUBHOT'O BUKOHAHHS, ITAPAMETPIB PEKUMY, YMOB BEHTHIISIIIT
1 BU3HAYAETHCS TIPH TEIJIOBOMY PO3paxyHKyY KonekTopa. TemmnepaTypHuil koedimient miai B 1,54 pasu
BHUIIE, HDK CTajH KOJICKTOPA. Tak sk craneBi KpillMBHI €IEMEHTH KOJIEKTOpa OOMEXKYIOTh OChOBI
aepopmanii (MoBa Hje mnpo mHpyxHi JedopMaiii) KOMIUIGKTY — KOJGKTOPHHX IUIACTHH, TO
TEMIICPATYPHi MEXaHI4HI HAlPYr¥l BU3HAYAIOTHCS PISHULCIO TEILIOBUX AedopMalliii Midi i cramu B
OCBbOBOMY HAampsMH 1 MiAJATIUBICTIO €IEMEHTIB KoJekTopa. TemnoBi nedopmariii erneMeHTiB
KOHCTPYKIIi1 BiIOYBAIOThCA SIK 32 PaXyHOK MPSIMOTO TOJOBXKEHHS KOMIUIEKTY MITHUX TUIACTHH 1
CTSDKHMX OOJNTIB, TaK 1 32 paXyHOK 30UIbIICHHS JiaMeTpa <JIacTiB'SY0r0 XBOCTa» KPYroBOI apKu
KOJIEKTOpa Ta HATHCKHUX KOHYCIB CKJIaJIOBHX YaCTHH KOpIycCy. Y pe3ylbTaTi OTPUMYE 3aJIeKHICTh,
0 XapakTepu3ye 3MiHy TEMIIepaTypHHX MEXaHIYHMX HalpyXeHb B €IEMEHTaX KOHCTPYKIIii
KOJIEKTOpa MPH HECTaJOMYy TEIJIOBOMY Tpolieci abo 3MiHy MEepBHHHUX MEXaHIYHUX HampyXeHb IpU
OJTHOYACHOI JIii BiJIICHTPOBHX 1 TeMIIEpaTypHUX MeEXaHIYHUX 3yCHJIb. AHANI3YIOUM KpPWUBI 3MIHH
TEeMIIEPaTypHUX MEXaHIYHHX Hampyr, MOXKHa BiI3HAYMTH: TEMIIEPaTypHI MEXaHiYHI HaIlpyrd B
elieMEHTaX KOJIGKTOpa IIiJi 4Yac eKCIUIyaTyBaHHS. 3a JIOIIOMOIO0 MaTEeMaTH4YHOI MOjeli Oyio
BCTaHOBJICHO, 110 MEXaHIYHI HAMPYTi MPOXOAAThH Yepe3 BHO BUPAKEHUH MaKCUMYM, 3HIDKYIOUHCH 32
BEIIMYMHOIO JI0 4Yacy BCTaHOBJICHHS PEXHMY, 11O 3YMOBJIECHO PIi3HHICIO B IIBUIKOCTSIX 3MIHEHHS
TIEpEBHILCHb TEMIIEPATYpH Mijlli KPYroBOi apKH i CTalu KpIMUILHUX €IEMEHTIB KOHCTPYKIIii Ta paHime
He MOrJIO OyTH BpaxoBaHe.
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A.P. KoBaisb, JI.T. MoBYaH KaH/I. TeXH. HAYK, [OII.
TepHonuIbCbKUI HalllOHATBHUM TeXHIYHUIN yHIBepcuTeT iMeH1 IBana Ilymtos, Ykpaina

E®EKTUBHICTb 3ACTOCYBAHHS BITPOEHEPTETUYHUX YCTAHOBOK
JJIA KUBJIEHHSA MAJIOTIOTY KHUX CIIOKUBAUYIB

A.R. Koval, L.T. Movchan Ph.D., Assoc. Prof.
SYSTEM EFFICIENCY OF WIND POWER INSTALLATIONS FOR LOW-POWER
CONSUMERS SUPPLY

Amnani3z BiTpoBOro kagactpy VYkpaiHu Ha (oH1 KpaiH 3 OUIbII PO3BUHYTOIO
BITPOCHEPTeTUYHOIO Taly33l0 TMOKa3yloTh, IO 3a7aya 3 BHUPOOHUIITBA EJIEKTPOEHEPTii 3
CJIa0KUX MOBITPSAHUX IMOTOKIB B pPaMKax MaJIONOTYKHOI BITPOCHEPIeTHKU PO3BUBAETHCH Y
HampsIMKy 3acTOCYBaHHsS TOBITPOBOJHHUX TPHUCTPOiB pi3HOI KoH(irypamii. IlepeBaxna
OUTBIIICTh TAKMX KOHCTPYKLIN peai3oBaHa Ha TOPU30HTAIbHO-OCbOBUX BITPOABUTYHAX, X04a
ICHYIOTb JOCUTHh €(EeKTHBHI BHHAXOAW 1 3 BEPTUKAIbHOI Biccio obepraHHs. [lpuyomy
TEHJIEHIIIsI 0 JocipKeHHI0 pobotu BEY Ha nopuBuacTux BiTpax ije IIISXOM eKCILTyaTarllii
BiTpoBUX TypOiH Tuny Jlap’e 1 CaBoniyca. IlepCneKTHUBHICTh TaKMX KOHCTPYKLIA s
CepeI0BUINA 3 CTA0KMMU BITPOBUMHU IOTOKaMU OUYEBUHA.

g orpumanHs enekTpuyHoi eneprii (EE) 3 HU3bKONOTEHIIaIbHOTO BITPY HaMKpale
BUKOPUCTOBYBaTH MNpPSMONPUBIIHI BiTpoenekTpuuHi yctaHoBku (MBEY) 3 BeprukanbHoiO
Biccto obepranHs (BBO) Ha 6a31 CHHXpOHHUX T'€HEpaTOpiB 3 NOCTIHHUMU MarHitamu . [Ipote
st mux BEY icHye mnpobGiiemMa moe€nHaHHS BHCOKOI IIBHUIAKOXIIHOCTI 1, BIAMOBIIHO,
e(eKTUBHOCTI 1 KOMIakTHOCTI BirpopoTtopa (BP) Ta reneparopa 31 cTapTOBUMH MOXJIHU-
BocTssmMu BP Ha HeBenukux MmBHAKOCTAX BiTpy. OAHHMM 13 HUISAXIB JIO BUPIMICHHS Ii€l
po0JIeMH € 3aCTOCYBaHHS CTAlllOHAPHOT'O KOHIEHTPATOpa BITPOBOTO MOTOKY.

OcKUIbKM KOHCTPYKTUBHA ckilajoBa Takux MBEY He nae MoxJIMBOCTI KOHKYpYBaTH 3
BUCOKOE(EKTUBHUMU KJIAaCUYHUMH TOpu30oHTalbHO-ochoBUMH BEY, T0 HaraibHOIO
NOoTpebOI0 € AOCHIKEHHS EHEePreTUYHUX IpOLECiB Ta  OOIPYHTYBAaHHS EHEPreTUYHHUX
napametrpiB Takux MBEY. Pesynbratrom 1oro € 30utblneHHs Koe(illieHTa BUKOPUCTAHHS
BITPOBOi €Heprii 3a paxyHOK KOHCTPYKTUBHHMX ocoOnuBocteii MBEY, akymymorounx
MPUCTPOIB Ta PO3NOALTY HABAaHTAXKEHHS elekTpomepexi. JlaHi 3a1a4ul MOXKyTh OyTH BUpILLIEH]
JUIIE MpU TIIMOOKOMY aHalli3l eHepreTUYHUX 1 (I3UYHUX MPOIECIB NEPETBOPEHHS €Hepril
BITPY y MOCII1IOBHOCTI BIT€P-T€HEPATOP-EIEKTPOCIOKUBAYI.

PanioHanbHUM pillIEHHSM MOKe OyTH 3aCTOCYBaHHS KOMILJIEKCIB MaionoTyxHux BEY
Ha TEPUTOPLIX 3 CEPEAHBOPIUHOIO IMIBUJKICTIO BITpY MeHIIOI0 3a 4,5 m/c. Taki koMIuiekcu
BITPOYCTAaHOBOK BHPOOJISATUMYTh OUIblIE eIeKTpoeHeprii, HiKk noTyxHi BEY Ha manux
BITpax, OCKUIBKHM Yac iXHhOT poOOTH Oy/1e OUTBIINIA.

JUis  BITPOEHEPreTMYHUX YCTAHOBOK 3 KOHLEHTPATOpPaMU BITPOBOIO IOTOKY
3ampONOHOBAHO HOBY CTPYKTYPY CHCTEMHU €JICKTPOHHOTO yIpaBiiHHA. B 0CHOBY poboTH 11i€i
CUCTEMM VIPaBJIIHHS [OKJIAJECHO pEryjisarop Hamnpyru, sKui 3abe3nedye CTaOUIBHICTh
HaIpyry, 0 BUPOOJIAETHCS EIEKTPOSHEPreTUUHOO CUCTEMOIO MPHU 3MIHHINA MIBUIKOCTI BITPY
Ha BX0J1 B KOH(DYy30p 1 Horo BumajakoBocTi. [lepeBaroro AaHOro perynsaropa € MOKJIUBICTh
nepelaBaTd OTPUMaHy EHEpPrilo CHOXKHUBady IpU Malux o0epTrax BITPOTYpOIHH uepe3
reHepaTop MOCTIMHOTO CTPyMy Ha MOCTIHHUX MarHitax. JlocsraeTrbesi 1€ IMIBUIICHHSIM
BUXIJIHOT HANPYTU Ta 3HWKEHHSIM BEJIMYUHU MOTY>KHOCTI.

3anponoHOBaH1 TEXHIYH1 PIIIEHHS MO YIOCKOHAJIEHHIO MajonoTyxHux BEY natoth
MO>KJIUBICTh TOKPAIIUTH €HEPreTHYHl XapaKTepUCTUKU Ta 3a0e3MeUMIN SIKICHE YIpPaBIIIHHS
MpoIiecaMu B PEXKUMI peabHOTO Yacy 3a JIOMOMOTO0 MIKPOKOHTpOJIEpa.
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YK 620.9
T.A. KoBajbcbKuii
Bbypmrtunceknii enepreruunuil kosex IDHTYHIY, Vkpaina

PO3BUTOK AJIBTEPHATUBHUX JI)KEPEJI EHEPI'Ii B KOHTEKCTI
SMIIHEHHSI EHEPTETUYHOI BE3IIEKH JIEPKABA

T.A. Kovalsky
DEVELOPMENT OF ALTERNATIVE RESOURCES OF ENERGY IN THE
CONTEXT OF STRENGTHENING OF ENERGY SAFETY OF THE STATE

OpHi€l0 13 OCHOBHHUX IHepeayMOB €(eKTHUBHOrO (YHKIIOHYBaHHS BCIX Tramy3ei
€KOHOMIKM BHUCTYyNa€ 3a0e3MeueHHs] EHEePreTHMYHOI HE3aJeKHOCTI JepXaBu, LUISIXOM
pallOHAJILHOTO BUKOPUCTAHHS HasBHUX eHepropecypciB. JlMHamika pO3BUTKY €HEPreTUKU B
CBIT1 XapaKTepU3YETHCS TEHICHIIEI0 O TIOCTYNMOBOI 3aMiHM TPAJAUIIIMHUX TAJTHUBHO-
EHEePreTUYHUX pecypciB, fAKI MalTh OOMEXKEHI 3amacu 1 MPUHOCATH 3HAYHY MIKOIY
HABKOJIMIIIHBOMY CEPEIOBUILY BITHOBIIOBAaHUMH, TOOTO albTEpHATUBHUMH JIKEpeIaMu
eHeprii.

VYkpaina imrnoptye 6au3zpko 70% o0cary mpupOIHOTO ra3y BJIACHOTO CIIOKUBAHHS 1 3a
CTPYKTYpPOIO  €HEpreTMYHOro  OajaHCy  BB@XAEThCS  €HEProJeiMTHOI  KpaiHO¥o.
EneproeMHicTh €KOHOMIKH, 3yMOBJIEHa OOMEKEHICTIO BJIACHUX €HEProHOCIiB Ta MOCTIMHUM
3pOCTaHHSAM IiH, B 3-4 MepeBUIllye aHAJIOIIYHI TOKa3HUKHU €Bpolenchkux kpain. Came
CTUMYJIIOBaHHS PO3BUTKY HETPAJMLIAHUX JKEpesl €Heprii HaJeXUThb 10 MPIOPUTETHUX
HampsIMiB €HEPreTUYHOI TOJITUKK YKpaiHW, aKIEHTOBAaHOI HAa EKOHOMIIO TPaAMIIHUX
eHepropecypcis [1].

[Ipotsarom ocTaHHIX pOKIB B YKpaiHl CHOCTEpIraeThCsl JAWHAMIKa HapOIIyBaHHS
MOTY)XHOCTe! BigHOBMOBaNbHUX kepen eHeprii (BJIE), 3oxkpema mnpotsrom 2016 poky
BcraHoBieHo 1117 Mt noryxnocteit BJIE, ski BupoOmstors Onusbko 1% eneprii y
3arajgbHOMY 00Cs31 BiAmyuieHoi enekTpoeHeprii [2]. OCHOBHUMM HampsiMaMd BUKOPHUCTaHHS
BITHOBJIIOBAJIbHUX JKEPEI EHEPrii € BITPOBA €HEPrisl, COHAYHA €HEpris, reoTepMaibHa EHepris,
eHeprisi pidok, Oiomacu. Cepen yciX BiIHOBIIOBAaJIbHUX JDKEpEN €Heprii HalOUIbIly 4YacTKy
3aiiMaloTh BITPOBI Ta COHAYHI €JIeKTpOoCTaHIii [1].

3a aHaNITUYHUMHU JOCTIDKEHHIMH MDKHApOJAHOTO AareHTCTBa 3 BiJHOBJIIOBAIBHHUX
mxepen (IRENA) TeXHIYHO MOXIIMBHM MOTEHINIA 3aJly4e€HHS albTEepHATUBHUX JKEPE eHeprii
no 2030 poxy Moxe CTaHOBUTHM 22I'BT BCTAaHOBJIEHMX HOTYKHOCTEH, L0 CBIIYUTH IPO
€KOHOMIYHY JOIUIBHICTh PO3BUTKY JAaHHUX JDKEpes eHeprii [2]. YcmimmHa peanizarlis HasBHUX
MOXJIMBOCTEH 3alie)KUTh B IMEpUIy 4YEpry BiJ JAEpKaBHOI HIATPUMKUA Ta CTaOUIBHOCTI
HOPMaTUBHO-IIPAaBOBOi Oa3u.

B upomMy miiaHi, TOJOBHUM CTpaTeriyYHUM JOKYMEHTOM, SIKMII BU3HA4Ya€ OCHOBHI 3acaiu
PO3BUTKY BIJHOBIIIOBAJIbHOI €HepreTuku YKpaiHu € «EHeprernuHa crparterisi YkpaiHu Ha
nepioa 10 2035 poky». Bona mporuosye g0 2025 poky 3pOCTaHHSI YacTKH BIIHOBIIIOBAJIBHOT
eHepretuku Ha piBHI 12% Bixg 3IIIIE Tta He menme 25% - no 2035 poky (BKIO4arouu BCi
TiAPOTEHEPYIOUl MOTYKHOCTI Ta TepMabHy eHeprio). CTparerielo mnependavyaeTbCs CTATH
PO3BUTOK HETPATULIMHUX [HKEpen €Heprii, 110 3yMOBIIOE MIIBUILEHHS PIBHSA €HEPreTUYHOI
Oe3reku kpainu [3].

CBO€pITHUM OPIEHTUPOM Ha NULIXY peajiizallli BUIIIEBKa3aHO1 CTpaTerii MOXHa BBaXaTH
MePIIN y Taly3l HeTpaJuIliiiHO1 eHepreTuku «HamionaapHUW TJ1aH Mid 3 BIIHOBIIIOBAJIBHOT
eHepreTuku Ha mnepion ao 2020 poky», 3atBepmxenuit Kabinerom MinictpiB Ykpainu 01
xoBTHS 2014 p. Jauuii noxkymeHT Biamosinae Bumoram Jupektusu €C 2009/28 mono
CHPUSHHS BHUKOPHUCTAHHIO €HEprii 3 BIJIHOBIIOBAJIbHUX Jpkepen. B muaHi 3a3HaudeHi
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IHAMKATUBHI MTOKA3HUKH, JOCATHEHHS SIKUX BXOJWUTHh B 3000B’s3aHHS YKpaiHU MPU BCTYII 10
€BPOINENCHKUX EHEPreTMYHUX TOBApUCTB, 30KpeMa 4YacTKa €Heprii, OTpUMaHOi 3
BITHOBIIOBAIbHUX JpKepen eHeprii ao kiHig 2020 poky noBuHHa crtaHoButH 11% vy
3arajikHOMy €HeproCcroKuBaHH1 kpainu [1].

BuxopuctoByroun J0CBiA pPO3BUHYTHX €BpPONEHCHKUX KpaiH, $KI MPOTPECUBHO
PO3BUBAIOTH AJIbTEPHATUBHY €HEPreTUKY, B YKpaini 3 kiHig 2009 poky 3ampoBakeHa cucreMa
CTUMYJIIOBaHHSI PO3BUTKY B1IHOBJIIOBAJIbHOI €HEPIETUKH Y POPMI «3€IeHUX TapuPiB». 3TiTHO
3akoHy Ykpainm "IIpo BHECEHHS 3MIH 10 JESIKHX 3aKOHIB YKpaiHW IIOJ0 BCTAHOBJICHHS
"3eneHoro" Tapudy" ONTOBUIl PHUHOK €JNEKTPUYHOi eHeprii 3000B’si3aHUN  KylyBaTu
€JIEKTPOCHEprito, J00yTy 3 albTepHATUBHUX JDKEpENl €Heprii Mo «3eleHoMy Tapudy»,
mudepeHIiiOBaHOMY 32 TUIIOM Ta MOTYKHICTIO 00’ €KTIB eHepreTuku [4].

[Ipote, HemocaiIOBHI Al OpPraHiB J€p>KaBHOI BiIaJM L[0J0 BCTAHOBJIEHHS 1 Meperyisny
TapuQiB, CKaCyBaHHS MOJATKOBUX IUIbI Ta CHPOIICHHS YMOB OIOJATKyBaHHS MOCJIA0IOI0Th
JOBIPY /10 CHCTEMHU PO3BHUTKY BIJHOBIIOBAIBHUX JKepen eHeprii. OKpiM IbOTO, J0 IHIIHUX
MOTEHLIHHO CTpUMYIOUUX (pakTopiB B po3BUTKY B/IE Hanexats:

® 3pOCTaHHS BapTOCTI IPUETHAHHS J0 EIEKTPOMEPEXK;

* 0OME)XEHHS B Yacl TEXHIYHUX YMOB Ha MPUETHAHHSA JI0 €JIEKTPOMEPEXKI;

= 3anpoBaPKEHHS mTpadiB 3a qucOanaHc.

[IpoGnemu pocTynHOCTI (pIHAHCYBAaHHS B rajly3l uepe3 HaJMIpH1 CTaBKH KpPEIUTYBAHHS
(mo 20%) Ta BiICYTHICTb OAaHKIBCBKHX IMpOTrpaM, 3yMOBIIOIOTH HEOOXIAHICTb y MPOBEICHHI
KOMILJIEKCHOT JIep)KaBHOI MOJITUKK CTUMYINIOBaHHS po3BuTky BJIE 3 Bukopucranasam
KOMYHIKAI[IITHIX MEpexK.

Jlo OCHOBHMX HampsMIB JEpPXKABHOI IMOJITHUKH, CHPSAMOBAHOI Ha IMIJBULICHHS PIBHA
iHBecTHUIIIiHOT akTuBHOCTI y cdepi BJIE nHamexars: onrtumizamiss  «3ele€HUX TapudiBy;
Meperjsil NUIbIOBUX YMOB ONOJATKyBAaHHS; CIPOLIEHHS peeCTpaliiiHUX MPOLEeaAyp, CTBOPEHHS
«EMHOTO BIKHA»; po3po0Ka KOHKYPCHHMX IpOTpaM HaJaHHS IPAHTIB Ha MPOEKTH; 3aTy4ECHHS
rpoMaj 10 MPaKkTUKU CHiB(IHAHCYBAHHS Ta KOJIEKTUBHOIO 1HBECTYBaHHS.

Jljis BAOCKOHAJIEHHSI HOpMaTUBHO-IIPaBoBoi 0a3u po3Butky B/IE sik Ha nep:kaBHOMY Tak
1 perioHaJIbHOMY PIBHSIX HEOOX1IHO MPOBECTU KOMIUIEKCHUM aHaji3 A1F0YMX IPAaBOBUX HOPM Ha
BIIMOBIIHICT MDKHAPOJHUM 3000B’si3aHHSAM YKpaiHu B eHepreTuuHii cdepi. JonuipHOIO
Oyze TakoX MiHIMi3allis 3HaYHOT KUIBKOCTI MIA3aKOHHUX aKTIB Ta MPOTPaMHUX JIOKYMEHTIB.

TakuM YMHOM, BpaxOBYIOUM TEXHIYHMM TOTEHIiaJl Ta 3a YMOBHU CTBOPEHHS
CHPUATIMBOIO  1HBECTULIIMHOTO  CEPENOBMINA, HAasBHOCTI (P IHAHCYBaHHS, ONTUMI3aLi]
CTPYKTYpH J1I0UHX «3eJieHUuX TapudiB» Ykpaina Bxke a0 2030 poky 3Moke 3allHATH HPOBIAHI
no3uilii cepea kpain €Bponu B po3Butky BJIE [2]. Tomy, miaTprMKa 3aKOHOJABYUX IHIIIATUB
o010 cTuMyinoBaHHs po3BUTKy BJIE cnpustume nuBepcudikaii gxepes eHepronocradyaHHs,
MOJIepHIi3allii EeHEpPropUHKY Ta 3MIITHEHHIO €HEPreTUYHOI Oe3IeKU JePKaBU.
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JOCIIIKEHHSA 3AXOAIB BUPIBHIOBAHHS I'PA®IKA EJIEKTPUYHUX
HABAHTAKEHb ITPOMUCJIOBUX ITIAITPUEMCTB

T.A. Kontsohrada, D.A. Shlapak, O.V. Havrys
RESEARCH THE MEASURES LEVELING OF GRAPH OF ELECTRICAL LOADS
OF INDUSTRIAL ENTERPRISES

OCHOBHMM TOKa3HUKOM CHUCTEMH €JIEKTPOIIOCTaYaHHS MIANPUEMCTB € Tpadik
HAaBaHTAXECHHS. YTpPaBisAiodd TpadikoM HABAHTAKEHHS, MU KepyeMO ii peKMMOM pOOOTH.
Haii6inpm onTtumanbHO BUOpATH CHIIOBE OOJIaHAHHS Ta JOCSAITH ONTUMAIBHOIO PEXUMY
poOOTH MOKHa 3a YMOBM HE3MIHHOCTI B 4Yaci IHAMBIAYaJdbHOTO YHM IPYINOBOro rpadgika
HaBaHTAXEHHS eleKTponpuiiMadiB. Ha npakTuii. Ha IPOMUCIOBUX MIANPUEMCTBAX HE3MIHHI
B yaci rpadiku HaBaHTa)XEHHsI 3yCTPIUalOThCs Ty’Ke P1IKO, B OCHOBHOMY B 0OJa/JHaHHI, 1110
HE IpuiiMae ydyacTi B OCHOBHOMY BUPOOHHUUTBI (BEHTWJISLIA, OCBITJIIEHHS). Y OUIBLIOCTI
BHIAJIKIB, Ma€ MICIIC 3MIHHUHN 1HIWBIAyanbHUN rpadik HaBAaHTAKEHHS I KOXKHOI OJUHUII
oOnasHaHHA, 11O B pe3ylnbTaTi (QopMye 3MIHHUNA rpadik HaBaHTaXEHHS JUIsI BCHOTO
MIANPUEMCTBA.

BupiBHioBaHHS rpadika €JeKTpUYHOIO HaBaHTAKEHHS JI03BOJISIE OTPUMATH 3HAuYHE
MOKPAILEHHSI PEXUMY POOOTH €JIEKTPOEHEPreTUYHOI CHCTEMU 3a PaxXyHOK 3MEHIIEHHS
n000BOi HEPIBHOMIPHOCTI HaBaHTa)XKEHHS, 110, B CBOIO 4Yepry, J03BOJIAE€ IOKPAIIUTU
napaMeTpu Iepenadi 1 po3noALly €JEKTPOEHEPrii Ta 3MEHIIUTH BTpaTH €JIEKTPOECHEprii B
CUCTEMI E€JIeKTPOIIOCTaYaHHS.

3axou, M0 He TOTPEOYIOTh JOIaTKOBUX KaIlITAIOBKIIAACHbB, TIOB’ sI3aH1, HAITPUKJIIA, 31
3MiHOIO0 rpadika poOOTH TUX €JIEeKTpoIpHilMauiB, ski 0e3 30UTKIB MOKHA IEPEBECTU Ha
po0OTy mo3a roJuHaMH MaKCUMyMYy €HEprocHCTeMH, TOOTO ClOXkHUBauiB-perynstopis. Ilin
MOHATTSIM CHOXKHBaya-peryyisaropa ciiff po3yMITH HE TUIbKA OJHOTO CIOXKHBaya, a ¥ Ipyiy
CIIO’KMBAYIB, 1110 € CIIOKUBAYEM-PETYIISITOPOM TUIBKH /11 KOHKPETHOTO Iianpuemctsa [1].

Jlo 3axofiB, 3JIACHEHHS SKHX MOTpeOye I0JAaTKOBHX KalliTaJOBKJIaJE€Hb MO>KHA
BITHECTH: BCTAHOBJIEHHA OOJaJAHAHHA 3 OUIBII IHTEHCUBHUM PEXHUMOM pPOOOTH;
CHOPY/UKEHHSI JOJATKOBUX CKJIAJiB, JJ1s 30€pIraHHs 3araciB CUPOBUHU 1 T.1H.; BCTAHOBJICHHS
JOJIATKOBUX TOTYXHOCTEW; BCTAHOBJIEHHS OOJaJHaHHA 3 OUIbLI KpallMMH €HEepPreTUYHUMHU
XapaKTepUCTUKaMU; BUKOPUCTAHHA qudepeHiiiioBaHoro Tapudy o0JiKy eIeKTpoeHeprii.

OpuuM 3 HeBiI'eMHUX yMOB  €(eKTUBHOrO  (YHKI[IOHYBaHHA  CHCTEMH
€JIEKTPOIIOCTaYaHHSI Cy4aCHMX IPOMUCIOBUX HIANPUEMCTB € HEOOXITHICTH OOJIKY
€JIEKTPUYHOI €Heprii Ta ONEpPaTHBHOIO KOHTPOJIO TIOTOYHUX MapaMeTpiB PpEeXHUMIB
€JIEKTPOCTIOKUBAHHS. Pe3ynbTaT KOHTPOJIIO BUKOPUCTOBYIOTHCS JJISL OLIHKH 1 YIpPaBIIIHHSI
peKUMaMH €TIEKTPOCTIOKUBAHHS [2].
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HAIMHICTh CUCTEMHU EJEKTPOIIOCTAYAHHS NIJIIIPUEMCTB

Yu. Krainykovych, A.R. Malets, T.M. Nahorniak
RELIABILITY OF THE SYSTEM OF ELECTRICAL SUPPLY OF ENTERPRISES

Benuka yacTuHa eneKTpUUHIA €Heprii, U0 BUPOOISETHCS B KpaiHi, CHOKUBAETHCA
nignpueMcTBaMu. EnekrponoctauaHHs 3a0e3ledyeThcsi palOHHUMH E€HEProCUCTeMaMH,
noTyxHuMH npomuciioBumu TELL, a Takox cepeaHiMu 1 APIOHUMH €JIEKTPOCTAHLIISIMU.

Jliga mepenadi 1 po3mouly eJIeKTpoeHeprii moTpiOHe OyAIBHUUTBO 1 €KCIUTyaTallis
MEpEeK, 110 3aJ0BOJIbHIIOTH EKOHOMIYHUM 1 TEXHIYHUM BUMOTaM. 3aBJIaHHS, 1110 BUHUKAIOTh
IpU 1IbOMY, MOB'I3aH1 3 EKCIUIyaTall€l0 YyClel eHEeprocUCTEeMH, Y psAlll BUIMAIKIB CKIAIHI y
3B's13KY 3 O€3MepEPBHUM POCTOM 00'€MIB BUPOOHUIITB.

HeBinnoBiaHicTh Mepeki 3aljlaHOBAaHOMY BHUIIYCKY MOTY)KHOCT1 JKEpesl eHeprii
CIPUYHUHSE 32 COOO00 MEepeIyacHi KaniTajlbHi 1 MaTepiajbHl BKJIaJACHHS a00, HaBIAKH, TOSBY
BY3bKHX MICIb B CUCTEMI.

[IpomyckHa CHPOMOXHICTH MEpEeX1 MOXKE MIABUIIYBATUCS TUIBKU dYepe3 JesKi
MPOMDKKM Yacy, TOJl K pPICT HaBaHTaXEHb CIOXKHMBaulB B1AOYBA€TbCS 3 POKY B PIK
oesmepepBHO. OTXe, PO3BUTOK MEPEX  BHMAara€ 3acTOCYBAaHHS JOIUIBHMX METO/IIB
BU3HAUEHHS PO3PaXyHKOBUX HABAHTAXKE€Hb 1 MPU3HAYEHHS PO3PAaXyHKOBHX TEPMIHIB INPHU
MIPOEKTYBaHH1. 3aBJaHH 13 3/1iiCHeHHs Oe3nepeOiiiHoT 1 HaAliiHOT poOOTH CUCTEMH B LIJIOMY
1 OKpeMHX Ii €JEeMEHTIB IOJIAra€e B NPOBEJACHHI pALY EKCIUTyaTal[lfHUX MpOTHaBapiiHUX
3axofiB. i pillleHHAM MoOKe€ HOCIYKUTH IIPOEKTYBaHHS HOBHUX JiHil elekTpomepenad i
MOHIKYBJIBHUX IICTAHIII Yy CHOXUBa4iB, M0 3a0e3MeuyioTh palloHaJbHYy MIpY
pe3epByBaHHsI €JIEKTPOIIOCTAaYaHHs 1 1Oro aBToMaTH3allli.

Bumora nHaniiiHoi poOOTH elleKTpoMepek MOBMHHAa BHUKOHYBATHCS 3 ypaxyBaHHSIM
MIpH BiANOBIJAIBHOCTI IPUEAHAHUX CIIOKUBAYIB.

Kareropii enexkrponpuiiMadiB 1mo HaAIMHOCTI €JIEKTPONOCTAauYaHHS BHU3HAUYAIOTHCSA B
IpoLecl TMPOEKTYBaHHS CHUCTEMHU  E€JEKTPOINOCTauyaHHS Ha IMIACTaBl  HOPMATHUBHOL
JOKYMEHTAIlli, @ TAKO TE€XHOJIOTIYHOT YACTUHU MPOCKTY.

3aBaaHHg 3a0e3leyeHHs MaKCUMalbHOI EKOHOMIYHOCTI pPOOOTH CHCTEMH HIpU
HalHOUIBIIIOMY BHUKOPUCTaHHI MICLIEBUX EHEPreTUYHHX pPECypcCiB, BUPAKAETHCS BHUMOTIOIO
3HMKEHHSI cOOIBapTOCTI Iepesadl 1 po3NnoAlly eNeKTPUYHOI eHeprii, 30KpeMa 3MEHILIEHHAM
BTpaT €Heprii, KamiTaJbHUX 1 MaTepialbHUX BKJIAJCHb MPH MEPEBIAITYBAHHI 1 pO3IINPEHH]
MepesK, BUTpAT MPOBITHUKOBOTO MaTepialy 1 KabeiB.

I me oxnumM 3 HaBaXJIMBIIMX 3aBAaHb CHCTEMHM BBAXKAETHCS MIATPUMKA Ha
HaJI)KHOMY PIBHI TEXHIUHUX IApaMeTpiB SKOCT1 €IEKTPOEHEPrii, Kl B TOUKaX MpHUETHAHHS
CIOKMBAaYiB B HOPMaJbHUX YMOBax €KCIUIyaTalii MaloTh BIANOBLIATH I[apaMeTpaM,
BusHaueHuM y JICTY EN 50160:2014 «XapakTepUCTUKH HAIpyru €JIEKTPONOCTAaYaHHS B
CJIEKTPUYHUX Mepexax 3arajbHOi Mpu3HaueHocT». [l enexkTpoMepexx L€ 3aBIaHHS
0OMEXYeThCSl 3a3BMYail MIATPUMKOIO HANpyru, IO MiABOAMTHCS 10 EJNEKTPONpHUiiMayiB B
MEXKax JIOMyCTUMUX BIAXUJIEHb BiJl HOMIHAJIBHOTO.

HapiiiHicTh cucTeMu eeKTpornoCTayaHHs 3aJeKHUTh Bl MOOYIOBH il CXeMH, CTYIEHS
pe3epByBaHHsS 1 HaJIHHOCTI OKPEMHUX €JIEMEHTIB 3 BpaxXyBaHHSIM iX IEpeBaHTaKyBaJIbHOI
3JIaTHOCTI.

OT1xe, po3poOKa 3axo0/1iB 3a0€3MeUCHHS HAIIMHOCTI CUCTEMH €JICKTPOIIOCTAaYaHHS €
aKTyaJbHOIO 3371a4€lO.
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CIIOCIb COPTYBAHHS ®EPOMATIHITHUX OCEPIb J1JIs1 3ABE3ITEYEHHSA
INOBTOPIOBAHOCTI HAPAMETPIB CXEMH €HCEHA B YMOBAX
CEPIMHOI'O BUPOBHUIITBA

V.I.LKrochak
SORTING METHOD OF FERROMAGNETIC CORES FOR PROVIDING THE
REPEATABILITY OF JENSEN CIRCUIT PARAMETERS IN MASS PRODUCTION
CONDITIONS

Icuye mpobnema po3kuay mapaMmeTpiB  (EpOMArHITHUX — MarepiaiiB, 30KpeMa,
(depoMarHiTHUX ocepab. PepoMarHiTHi ocepis 3 BHCOKOIO IOBTOPIOBAHICTIO IapaMETpiB B
MeKax mapTii MaroTh AyKe BUCOKY BapTICTh, IO 1HO/I HE JIA€ MOYKJIIMBOCTI IX BUKOPUCTOBYBATH.
[1]. 3a3Buyaii 1s1 mpobiIeMa BUPINIYETHCS HUIIXOM 3MIHH CXEMOTEXHIKH TMPHUCTPOIO TaKUM
YMHOM, IHOOM HEBIANOBIAHICTE OCEpAs MapaMeTpaM Maja MIHIMaJIbHUM BIUIMB, a0o
BUKOPUCTOBYIOTbCA CXeMH 0e3 (¢epoMarHiTHUX wmarepiainiB. Taki 3axoju, 3/1e0UIbLIOrO,
MIABHUIYIOTH COOIBApPTICTh BUPOOY 1 3HMKYIOTh HOTO HAIIIHICTh BHACTIIOK YCKIIQIHEHHS CXEMH
1 30UIbLIEHHA KUIBKOCTI pajlOKOMIOHEHTIB. Po3pobneHa Meroauka COpPTYBaHHS 1 3MIHM
rapameTpiB OOMOTOK B MeXKax MapTii 3aCTOCOBYEThCS Uil cxeMu €HceHa [2] 1 mo3Bosisie
BUKOPUCTOBYBaTH (pepoMarHiTHI oceplsi 3 BEJIUKUM PO3KHJIOM IapaMeTpiB 0e3 3MIHU
CXEMOTEXHIKH 13 JJOCTaTHHOIO BIATBOPIOBAHICTIO MMapaMeTpiB B yMOBAX CEPIHHOIO BUPOOHUIITBA.
Bynu npoBezeHi BUMiproBaHHS B Mekax napTii i epomarnitHux ocepapb (192 mt.) 3 Benukum
pO3KHIOM mapamerpiB. Po3moaul 1HAYKTUBHOCTI IO TpymHax, OTPUMaHW B pe3ynbTaTi
BUMIHIOBaHb, HABEJICHU Ha pHC. 1.
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Pucynok 1. I'padix po3noiny iHIyKTUBHOCTI 1O TpyHax

Ha puc.l inayktuBHicTh L — 1HAYKTHBHICTH KOTYLIKHM 3 OCEpAsM, OTpUMaHa Mpu
OJIHAKOBUX YMOBaxX BHMIPIOBaHb, $IKa € IIOKa3HMKOM MAarHiTHOi MPOHUKHOCTI
(dhepomMarHiTHOTO ocepas .

Meton Ga3yeTbcsi Ha MPUIYIIEHH], 110 YCl OCepls B MeXaxX OJHIET mapTii MaroTh
OJIHAKOBl ~ XapaKTEpUCTUKH HAMArHI4yBaHHSA-PO3MArHiuyBaHHs, aje€ pPI3HY KUIBKICTh
(dbepomar"itHoro wmarepiany. BiAmoBimIHO 10 1HOrO TMPUITYIIEHHS 1 BHUMIPIOBAHb —
BHU3HAYAIOThCS TPYNU KUIElb IO MarHiTHIA NPOHUKHOCTI (puc.l) 1 HaMOTyBaHHS OOMOTOK
IIPOBOJUTHCS 3TTHO PO3PAXYHKY JJIsl KOKHOI IPYIIH.

Jlanuii MeTO/ Ma€ Taki MepeBary:

1) MoIMBO BUKOPUCTOBYBATH IPOCTY CXEMOTEXHIKY IPUCTPOIO;

2) MoxJIMBO BUKOPUCTOBYBATH JelIeB1 (hepoMarHiTHI MaTepiaii.

['00BHMM HENOJIIKOM € YCKJIQJHEHHS TEXHOJIOTTYHOTO MPOLECY HaMOTYBaHHS
0OMOTOK, OCKUIBKM B MeXaxX OJIHIElI MapTii HEOOXIJHO 3aCTOCOBYBAaTH pI3HI HapaMmeTpu
00OMOTOK (IFOJIOBHUM YMHOM, 3MIHIOBaTH KUIbKICTh BUTKIB B 3aJIEKHOCTI BiJ] TPYIIU OCEPIs).

Jliteparypa

1. BuroroBieHHA (epoMarHiTHUX OcCep/b €JIEKTPOTEXHIYHUX MpucTpoiB: Hapu.
nociOHuK ans cryn. enektpomex. creu. BH3 Vkpainu/lO.I. Yyuman: Bua-so Hau. ys-Ty
«JIpBiBCchKa momiTexHikay. - JI., 2003. - 246 c. - bibniorp.: 239-242.

2. http://www.butlerwinding.com/trigger-transformers-theory/
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MOHITOPHUHTI SIKOCTI EJJEKTPUYHOI EHEPTIi

O.M. Kunytskii, S.S. Chuiko, V.V. Mykolyshyn
MONITORING OF QUALITY OF ELECTRICAL ENERGY

AHali3 Cy4acHOrO CTaHy €JeKTPOCHEPreTWYHOi Trany3l YKpaiHu CBIAYUTH, LIO ii
IHTerpaiisi 3 eJIeKTPOCHepreTUUHUM ceKkTopoM KkpaiH €C MoXiIuBa TUIBKA 32 YMOBH
JOTPUMAHHS >KOPCTKUX BHMMOI JI0 HapaMeTpiB SIKOCTI €JIEKTPUYHOI €Heprii, skl MOBHUHHI
3HAXOJIUTUCH Yy ME¥KaX JIONYCTUMUX PIBHIB, BCTAHOBJIEHUX Y HOPMaTUBHUX JTOKyMeHTax. [Ipu
IbOMY CJIJ 3ayBaXWUTH, ILIO SKICTh EJEKTPUYHOI €Heprii B 3HA4HIA Mipi BIUIMBAE Ha
HAJIMHICTh (QYHKI[IOHYBAHHS €JIEKTPOCHEPreTUKU YKpaiHH, 1 € MOCTIHHO IIF0YUM (DaKTOPOM,
SAKUI MOXXE NPU3BOJUTU JI0 HEOOIPYHTOBAaHMX EKOHOMIYHHUX BTpaT fK Oe3mocepeHbo
E€HEePronoCcTa4aIbHIX KOMITaHI|, Tak 1 0araTb0X CIOKMBadiB €IEKTPUYHOT eHeprii [1].

HapiiiHe  mocTayaHHS ~ €JIEKTPOEHEPri€l0 €  HaMBaXJIMBINIOK  CKJIAJ0BOIO
KUTT€3a0€3MEUeHHSI Cy4yacHOTO MICIS ICHYBaHHS Jojed, €(pEeKTUBHOro (YHKI[IOHYBaHHS
rPOMaJICKOTO BUPOOHUIITBA. Benmuki mepeboi B elekTpornocTadyaHHl 1Mo macmrabax 30UTKY
MOXYyTh OyTH 3apaxoBaHl 0 HaWOUIbII HEOE3NMEYHWX BHUIIB JIUX, 10 HAHOCITH, yaap IO
HaIllOHAJTBHIA eKOHOMII 1 Osaromosiyduto Jrogei. Tomy 3a0e3medeHHS HAIIRHOCTI
€JIEKTPOIIOCTaYaHHs CIOKMBAYIB BUMAarae MiIBUILEHOI yBaru mpu Oyap-sikikd dopmi
€KOHOMIYHUX CTOCYHKIB B CycHuIbCTBI [1].

[Ipu HecuHycoinanbHii Hampy3l OCHOBHMM (DakTOpoM, WO BHM3HAYA€ SKICTh
CIIO’KMBAHHS €JEKTPOEHEPrii, € TapMOHIYHUN CKJIad, ToOTO ¢opMma KpuBoi Harpyru. OiiHka
e(EeKTUBHOCTI CIOXMBAaHHS €HEprii NpU LbOMY YCKIAQTHIOETHCS 4Yepe3 BIJACYTHICTh
YHIBEpCAJIbHUX IMMOKAa3HUKIB: KOE(]ILIEHTU Ta CIIBBIIHOLIEHHS, SIKI BUKOPUCTOBYIOTHCS IS
OIIIHKM CHUHYCOIJAJIbHUX CHUCTEM, MPU HECHHYCOINaJIbHHUX IMpoIlecax Aali0Th HEOJHO3HAYHI
pe3ynbTaTH Ta XapaKTepU3ylTh TUIBKM OKpEM1 CTOPOHHM CIIO)KMBAaHHS €HEprii, a He
e(EeKTUBHICTh B LLIOMY [2].

[Ipu BupimleHHI KOMIUIEKCY IWTaHb, IOB’SI3aHUX 31 CIOTBOPEHHSIMH CTpyMYy 1
Hampyru, HEoOXiTHO 3HATU MNPUYMHHM IiX BUHUKHEHHS Ta XapaKTEPUCTUKU KOHKPETHHUX
JDKEpeNl CIOTBOPEHb, XapaKTep Ta CTYMHIHb IX BIUIMBY Ha pPOOOTY €JIEKTPOTEXHIYHOIO Ta
€JICKTPOCHEPTreTUYHOrO0 OONaJHAaHHI, a TaKOX MAaTH TEXHIYHI 3aco0M 3HEIIKOHKCHHS
CIIOTBOPEHb UM 3aXUCTY BiJl HUX [2].

[IpoGnema ynpaBiliHHS SIKICTIO €JIEKTPOEHEPTii B cucTeMi Oe3rocepeIHbO OB A3aHa 3
VOPaBIIHHAM  €JIEKTPOCIOXKUBAaHHAM. TyT  SKICTh  €JIEKTPONOCTA4aHHS  JOLLUIHHO
XapakTepu3yBaTu sK cykynHicTh HaalitHoCTi CEII Ta sikocti enexrpoeneprii [2].

[Ipu Hopmamizalii SKOCTI €JEeKTPOCHEPrii BEJIWKE 3HAYEHHS MaloTh 31HCHEHHS
arapaTHOro0 KOHTPOJIIO MOKa3HUKIB AKocTi enekTpuyHoi eHeprii (IIAEE), opranizamiiinuii ta
€KOHOMIYHUI MEXaHI3M BIUIMBY Ha BUHYBATIS MOTIPIIEHHS SIKOCT1 €JIEKTPOEHEPTii, po3poOKa
METO/IIB 1 TEXHIYHUX 3acO0IB MOJAaBJIECHHS CIOTBOPEHb. 30KpPEMa, BPAXOBYIOUH MOKJIUBICTh
B3a€EMHOTI'0 BIUIMBY CIIO’KHMBAuiB OJUH Ha OJHOTO, BOXKJIMBO IPABUJIBHO (POPMYIIOBATH YMOBU
MpPUETHAHHS /10 €JIEKTPOMEPEkK CUCTEMHU HOBMX CIIOKHBaiB, 10 0OYMOBIIIOE BUKOPUCTAHHS
MeTtoniB Ta mporpam pospaxyHkiB [ISIEE nwa EOM, ki [03BOJSIIOTE OIHUTH
€JIEKTPOMArHITHY CUTYaIIII0 MICIs TAKOTO MiIKIIOYeHHS [2].
3HaueHHAM. [loka3HMKaMu SKOCTI €JIeKTPOEHEprii € BeIMYMHH, 10 XapaKTepU3YIOTh SIKICTh
€JIEKTPOCHEPrii M0 OJHOMY YM KUTbKOM ii mapametrpam [1-4]. 3a3Haummo, 10 TMOKa3HUKH
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SIKOCT1 €JICKTPOCHEPrii 3a Hampyrow BiTOOpa)kalOTh EHEPreTUYHI BIACTUBOCTI CHUTHATY,
TOOTO XapaKTepU3YIOTh MOTYKHICTh (€HEprit0) CIIOTBOPEHHS HANpyrd, MIpy HEraTMBHOIO
BIUIUBY €HEPIii CHOTBOPEHHS Ha €JIEMEHTH CUCTEMH Ta TEXHOJIOTIUH1 pouecH [2].

Pi3HOMaHITHI =~ CTOPOHM  E€HEpPreTMYHHUX  IMPOILECIB  ONHUCYIOTbCA  PI3HUMU
XapaKTepUCTUKaMH Ta IMOKa3HUKaMU SIKOCT1 €JIEKTPOEHEPrii, sIKI BBOASTHCS ABOMA ILISAXAMH.
[lepunii 3 HUX nependavae GopManbHy CyNepHno3uLilo GyHKIINH Ha CKIaI0B1, KOXKHIHN 3 AKUX
CTaBUTBCS Y BIANOBIIHICTb CBOS IHTETpaibHA XapaKTEPUCTHKA, 1 MPUAATHUN Ui MPOCTUX
cXeM, Ipyrui 0azyeTbcs Ha BUOOPI B SIKOCTI MEPIIOOCHOBH CAMHUX €HEPIEeTUYHHUX IMPOIIECIB,
aHaJ1131 0cCOOIMBOCTEN PI3BHOMAHITHUX CTOPIH iX MPOTIKAaHHA [2].

Amnaini3 Ta onTUMI3allisl eHepreTUYHUX NpoueciB y cucteM enekrponocradanss (CEII)
3a APYTMM IUISIXOM JIa€ MOSKJIMBICTH HAa OCHOBI CHCTEMHHX MPUHIMUITIB MIAIATH 3 €IMHUX
no3uuiii g0 CEIl pi3HOro piBHS CKJIQJHOCTI, BUKOPUCTOBYIOUM IPH HEOOXIIHOCTI pi3HI
CTymneH1 JeTanizanii Tta noxuOku oOpoOku iHpopmauii. [Ipm HbOMY XapakTepUCTUKH Ta
MOKa3HUKHM, 10 BBOJATHCS, BLANOBiIATUMYTH ¢i3uyHuMm npouecam B CEIl 1
3a0e3neuyBaTUMYTh MiJBEACHHS OajaHCy €Heprii, aHaii3 e()eKTUBHOCTI MEPETBOPEHHS 1
BUKOPUCTAHHS €HEpPrii, YNpaBIIHHA SKICTIO Ta €QEKTUBHICTIO EHEProcloXUBaHHA. Y
3aJIe)KHOCTI B1Jl TEXHIYHUX YMOB SIKICTh €JIEKTPOCHEPTii Mae XapakTepu3yBaTUCS BUMOTAMU
710 aKTHBHOI MOTYKHOCTI, 1110 CHOKHUBAETHCS, PEAKTUBHOI MOTYKHOCTI, GOPMHU IMIYJBCY YU
IMIYJIBCHOT MOCHIAOBHOCTI, TOJA1 "HESAKICTh" €JeKTPOEHEeprii BIAMOBIIHO BU3HAYaTUMETHCS
PEaKTUBHOIO MOTYXHICTIO Ta BTPaTaMH, aKTUBHOIO MTOTYXHICTIO, CIIOTBOPEHHAMU [2].

[Toka3HHKaMU SIKOCTI €JIEKTPOCHEPTii y eNeKTpOIpHUiiMayiB 3riJHO MOKHA BU3HAYUTH
Taki [2]:

— IpU JKHUBJIEHHI BiJ €JIEKTPUYHUX MEpPEeX OJHO(PA3ZHOTO CTPyMY: BIIXUIJICHHS
4acTOTH; BIAXWIEHHSI HANpyrd; pO3Max KOJIMBaHHS YacTOTH; pO3Max 3MIHM HaIlpyru;
Koe(ilI€EHT HECUHYCOINAIbHOCTI HAIPYTH;

— IIPH KUBJICHHI B1Jl €JIEKTPUUHUX MEpEeX TpU(]Pa3HOro CTPyMy: BIAXUICHHS YaCTOTH 1
Hampyru; po3Max KOJIMBaHHS 4YacTOTH; poO3Max KOJMBAHHS Hampyrv; KoedilieHT
HECUHYCOiaJIbHOCT1 HAIIPYT'H;

— MpU >KUBJICHHI B/l €JIEKTPUYHUX MEPEXK MOCTIHHOTO CTPYMY: BIAXWICHHS HANpYyTH;
po3Max 3MIHU Hallpyru; KOeQilieHT Myabcalii Hanpyru.

Sk 3a3Havaniocs Buile, yci nokasHuku SIEE rosoBHUMHM YMHOM 3aj1eKaTh Bl MEpexi
xuBJeHHs. CaMa Mepeka XapaKTepU3YEThCsl B OCHOBHOMY THUMH €JIEKTpONpUMadyaMu, SKi
niAKIo4eHi A0 Hei. ToMy mpu mpoBeleHHI €eHEePreTUYHOro ayAuTy IO SIKOCTI €JIEKTPUYHOL
eHeprii, TOOTO BHM3HAUYEHHSA IIOKA3HMUKIB SKOCTI €JIEKTPUYHOI eHeprii, HeoOX1AHO
3aCTOCOBYBAaTH JIaHMM KOMIT IOTEPHUNM KOMIUIEKC Oe3MocepeqHb0 Ha MICI IMia € JHaHHS
eJIEKTpONpUiiMadiB 10 Mepexi [2].

MeTor0 TpOBENEHHS €HEPreTUYHOIo ayAuTy MO JaHOMY HaIpsMKY € BHPIIICHHS
TaKWX OCHOBHHX 3aBaaHb [2]:

— PO3po0JeHHS Opra”i3alifHO-TEXHIYHMX 3aXO0JIB, CIPSAMOBAHUX Ha e(EKTHBHE
BUKOPHUCTAHHS €JIEKTPUYHOT €HEeprii;

— BU3HAUEHHS NOTEHLIATY 32011 PKEHHSI €HEepTii;

— €KOHOMIYHE OOIPYHTYBAHHSI OpraHi3aliiHO-TEXHIYHUX 3aXO0/IiB.

Jliteparypa

1. Bonomapcekuit €.T. Cucrema MOHITOPUHTY SIKOCTI €JIEKTPUYHOI €Heprii B
JEIEHTpaII30BaHuX cucTteMax enekrponoctadanns / €.T. Bomomapcekuii, A.B. Bomomxko //
CxinHo-E€Bporneicbkuil )XypHal rnepeioBux TexHosorii. — 2014. — Ne. 318 (69). — C. 10-18.

2. ABTOMAaTH30BaHUN KOMILJIEKC BU3HAUEHHS MMOKA3HUKIB SIKOCTI elieKTpoeHeprii / B.
O.Mangziii, C. M. ba6iok, I. M. Cucak, B. B. Jlunaunpkuii. / MeTpoJsoris Ta mpuiaad. —
2011. — Nel. - C. 34-38.
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CHUCTEMA EJIEKTPOIIOCTAYAHHS AEPAIIITHOTI'O ®OHTAHY

M.M. Lipoveckyi, R.1. Rucin.
POWER SUPPLY SYSTEM FOR AERATION FOUNTAIN

Aepariiiinuii GoHTaH BKIIIOYAE B ce0e KOMILIEKC 13 (POPCYHOK 3 MPOKEKTOPAMHU, TPHOX
HAcoOCIB JUIsl CTBOPEHHS THUCKY, CHUCTEMHU OOJIIKY €JIEKTPOCHEprii Ta CHCTeM KepyBaHHS
HacocaMM Ta JUHAMIYHOIO MiA cBiTKOXO. CTpyMiHb BOJOM 3 KOXHOI csira€ 9 M y JOBXKHHY
Ta Maiike 4 M y BUCOTY, a Y BEUIpHIA 4ac BKJIIOYAEThCA MIJACBITKA 1 L€ IPUBEPTAE yBary
BEJIUKOT KUIBKOCTI Jtojield. OKpiM eCTETUYHOTO BWIJISAY, BOJOTPall BHUKOHYE EKOJIOTIUHY
(GYHKII10, OCKUIbKM HACUYYy€ BOJY KUCHEM, 1110 IOTIOMOKE YHUKHYTHU LBITIHHS BOJOWMU

Jljis KepyBaHHSI HACOCAaMU BHUKOPUCTOBYETHCS YaCTOTHI IIEPETBOPIOBAYi, 1110 J103BOJISIE
€KOHOMMTH €JIEKTPOCHEPTiI0 Ta JIETKO PETYJIIOBATH MOTYKHICTh IBUTYHA.

YacTtoTHUI mepeTBOpIOBaY 3 UIMPOTHO-IMIYNIbCHUM ympaBiiHHsaM (YII 3 IIM)
3HIKYE ITYCKOBI CTpyMH B 4-5 pasiB, Ta 3a0e3nedye IIaBHUHN IMYCK aCHHXPOHHOTO JBUTYHA 1
3/IMCHIOE YNPABIIIHHSA MPUBOJOM IO 33JaHid (opMysi CHIBBIJHOILIEHHS HAalpyra/dyacroTa.
YacToTHHII TEepeTBOPIOBAY Ja€ €KOHOMIIO 3a CHOXHBaHHAIM eHeprii 10 50%. 3'sBuseTbcs
MOXJIMBICTh BKJIFOUEHHS 3BOPOTHHMX 3B'SI3KIB MDK CYMDKHHUMH IPHUBOJAMH, TOOTO
caMOHaJIaIITyBaHHs 00JIaJHAaHHS M1/ TOCTAaBJICHY 3a/1a4y 1 3M1Ha YMOB pOOOTH BCi€l CUCTEMU.
Y Bumagky aepauifiHoro (OHTaHy NpU BHUKOPUCTAHHI JAEKUIBKOX HAcOCIB MOTPIOHO
3a0e3MeynTH PIBHOMIPHUN TUCK BOJM YCEpPEIHHI B3JJOBXK YChbOro (pOHTaHY.

CeiTnoniogHa JOUHAMIYHA MIACBITKa (OHTaHY peaji30oBaHa TaKUM YHHOM, 1100
MIZCBITUTH KOXHY (popcyHKy. KepyBaHHS CBITHIIBHHUKAMU OPraHi30BaHO 3 BUKOPHCTAHHAM
nporokosry DMX, 1mo 103Bojisie KepyBaTH KOXKHUM CBITUIBHUKOM OKPEMO, TaKUM YHUHOM
CTBOPIOETHCS CBITJIOBE JAuMHaMiuHe 1moy. OCHOBHa 3ajaya MiICBITKM NPUBEPHEHHS yBaru
BEJIMKO1 KUIBKOCTI1 KUTEJIIB MICTa Ta TYPUCTIB.

[Ipu npoekTyBaHH1 CHCTEMHU HIJACBITKA OYyJ0 NMPUNHATO PIIIEHHS BUKOPUCTOBYBATU
MOHI)KEHY HANpYry JKUBJICHHS, 1€ JO3BOJIMJIO MIIBUIIUTH PIBEHb €JIEKTPOOE3NeKu caMoi
eJIeKTpoycTaHOBKU. Bukopucranns cnemianbHux RGB mpoxxexTopiB 103BoMIO 3p0oOUTH
IUHAMIYHY KOJBbOPOBY MIJICBITKY (POHTaHy, 13 MOXJIMBICTIO aBTOMAaTHMYHOTO Ta PY4YHOIO
ynpasiiHHs. [Ipy aBToMaTMyHOMY yHpaBiliHHI MOXHa BUKOPUCTOBYBATHU MPOIUCAHI CLIEHU
Ta PEKUM CYIIPOBOJTY ay/110 KOMIO3UILIH.

B pobGoti mnpencraBieHHI po3paxyHOK €(EeKTHUBHOCTI YaCTOTHOIO PpEryIrOBaHHS
MOTYXHOCTI HacociB. Takox B poOOTI ONMKUCAHO CXEMY JKUBJIEHHS CBITJIOTEXHIYHOT yCTAHOBKU
(doHTaHy Ta OOIrpyHTOBAaHO BHOIp METOaYy KepyBaHHS HEr. BpaxoBaHO BCI MOXJIMBOCTI
yopaBiiHHS 10 mpoTokosry DMX | sKi MOXHA BUKOPUCTATH I MOOYIOBU IHTEPAKTHUBHOL
CIEHU JJIA BHUCTYIY SK NPOQECIiHUX apTUCTIB Tak 1 Uil Kapaoke. Takui TPOEKT MOxKe
MOMYJISIPU3yBaTU JaHe MicLie Ta 30UIbIIMTH KUIbKICTh TYPUCTIB.
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AHAJII3 CUCTEMMU EJJEKTPOIIOCTAYAHHSA TA OCBITJIEHHSA
ABTO3AIIPABOYHUX KOMIIVIEKCIB

V.A. Lytvynenko, Yu.O. Chubatiy
ANALYSIS OF THE POWER SUPPLY AND LIGHTING SYSTEM OF
AUTOMOBILE REFUELING COMPLEXES

[Ipu mpoekTyBaHHI aBTOMOOUIRHUX 3alpaBHUX KOMIUIEKCIB CUCTEMA OCBITJICHHS
PO3pO0OIIIETHCS 3 BUKOPUCTAHHSAM €HEProoIlaJHUX JUKEPEN CBITJA, Y OUIBIIOCTI BUMAJKIB 1€
— CBITJIOAI0/IH1 JUKepena, Tak 3BaHl LED pkepenax BUIPOMIHIOBAHHS.

Y Hux Oararo mnepeBar y MOpPIBHSAHHI 3 PTYTHUMH, JIOMIHECLHEHTHUMH a0o
JaMIamMy pO3KaprOBaHHS, HANpPUKIAA TEPMIH CIYy:KOM — 3a MACHOPTHUMM JIAHUMHU Yy
ourpmocti nmoHag 50 000 roauH, MmO €KBiBaJeHTHO 13 pokaMm B peXuMI peanbHOi poOOTH,
CIIO’KMBAHHSA eJeKTpoeHeprii MeHmie Bix 3 10 20 pa3iB 3 aHAJOTIYHOO SKICTIO OCBITJIEHOCTI.
IIpy 1poMy 3HAUHO B3HIKYIOTbCS 1 €KCIUlyaTaliiiHi BuTpatd. BoHu He mnoTpedyroTh
JI0JIATKOBOT0 0OCIyroByBaHHs. MOXJIMBICTh BUOOPY CHEKTPAIBHOIO CKJIaay, TOOTO IMiTalii
CTaHJIAPTHUX JKEpesl BUIPOMIHIOBAHHS 3 PI3HOIO0 KOJBOPOBOIO TemiiepaTyporo. Ekosoriuno
0e3rneuHl — CBITJIOAIONM HE MICTATH PTYTI Ta IHIIMX HIKIAJMBUX PEYOBHUH, 1€ JO3BOJIE
BHUKJIIOYATH BUTpaTH Ha yTwiizamniio. CtabuibHa CBITJIOBIANAYa HE 3aJCKHUTh BiJ MEpemagy
poOouoi Harpyru B aiana3oHi Big 12 go 270 B 1 remnepaTypu HaBKOJIMIIHBOTO CEPEIOBUIIIA
Bix -20 no +30°C. ¥V LED mxepenax BUIPOMIHIOBaHHS BIICYTHIM CTPOOOCKOMIYHUI €(EKT.
Bucoka wmexaHiuHa MIIHICTh, BIOPOCTIMKICTH 1 HAJIMHICTH BHACTIIOK BIICYTHOCTI B
CBITWJIbHMKA CKJIIHOI KOJIOM, HMTKHM pO3XAapIOBaHHS YW MallbHUKA Ta IHIIUX YYTJIMBHUX
eneMeHTiB. llIBuke yBIMKHEHHS CBITWJIBHUKA NpH MojAayl Hamnpyrd. PiBeHb 3axucty y
oupmiocti — [P65 (mocTaTHHO BUCOKUIA).

BinnmoBigHO Taki CBITJIOBI MpUJIaAW CIOXKUBAIOTH €JIEKTPOCHEPril0 MEHIIO1
noTyxHocti. [Ipote 10 cuctem iX €IeKTpONOCTayaHHS CTaBJISATHCS JOJATKOBI BUMOTHU IO
CTaOUILHOCT1 HAIPYT'H JKHUBJICHHS.

Y npaHii poOOTI PpO3IJISHYTO OCOOJMBOCTI CHUCTEM OCBITJIEHHS, Y SKUX
BUKOPUCTOBYETHCS CBITJIOAIOAH] CBITJIOBI MpPHJIAIU, MPOBEIEHO PO3PAXYHOK OCBITIEHOCTI
TOYKOBUM METOJIOM Ta METOJOM BHUKOPHUCTAHHS CBITJIIOBOTO IOTOKY, IPOAHATII30BAaHO
MOXJIMBOCTI BHUKOPUCTAHHS TPAJULIMHUX CHUCTEM €JIEKTPONOCTAYaHHs ISl SKUBJICHHSA
BUILE3ra/IaHUX CHUCTEM OCBITIIEHHS, JaHO PEeKOMEHJAllli II0JI0 JUKEpes JKUBJIEHHS, CXeM IX
MIAKIIOYEHHs, BUOOPY MapKu MpPOBOJIB Ta CHOCOOIB iX MPOKIAJaHHS, 3allpOIIOHOBAHO
METO/AUKY PO3paXyHKY CTPYMIB Ha KOHKPETHUX JUISTHKAX MEPEK1 dKUBJICHHS.

3anponoHOBAHO BUKOPHUCTAHHS Cy4aCHUX MaKeTiB MPUKIAIHUX Mporpam SK Jis
MIPOEKTYBAaHHS CUCTEMH OCBITJICHHS, TaK 1 U1 PO3PAaXYHKY XapaKTEPUCTUK MEPEXk1 )KUBJICHHS
OCBITJIIOBAJIbHOT YCTAHOBKM, SIKA BHMKOPUCTOBYETbCA JJsi aBTOOOMUIBHMX 3alpaBHUX
koMmiiekciB. Ile maketn «Dialux», «Micro-Cap», «Enextpux», «Kommac». IlepeBipky
€JIEKTPOTEXHIYHUX Ta CBITJOTEXHIYHUX PpO3PaxXyHKIB IPOEKTIB MOXIIMBO MPOBOJUTU B
nakerax «MathCady, «MathLaby.

OTxe, NpOBEJEHUI aHali3 CUCTEM OCBITJCHHS Ta iX €JIEKTPONOCTAaYaHHS MOXKE
OyTH PEKOMEHIOBAHO /ISl BUKOPUCTAHHS B IPAKTUYHUX po3paxyHkax. Lle nactb MOKIUBICTH
JOCSTHYTU KPaLIUX TEXHIKO-€KOHOMIYHUX IMOKa3HUKIB B PEAIbHUX MPOEKTaX aBTOMOOLIbHUX
3ampaBHUX KOMIUIEKCIB.
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YK 535.625.3
B.1O. JlutBuniok, .M. Ocanna, KaHa. TeXH. HAYK
TepHonuUIbCbKUI HalllOHATBHUM TEXHIYHUIN yHIBepcuTeT iMeH1 IBana Ilymtos, Ykpaina

AITIPOKCUMAIIA CHEKTPAJIBHUX XAPAKTEPUCTUK
HAITIIBINPOBIJHUKOBUX JIKEPEJI CBITJIA

V.Iu. Lytvyniuk,Ya.M. Osadtsa, Ph.D.
APPROXIMATION OF SEMICONDUCTOR LIGHT SOURCES SPECTRAL
CHARACTERISTICS

OpHi€0 13 NPUYMH HEBU3HAYEHOCTI PE3YyJbTaTIB BHUMIPIOBAHb CBITJIIOTEXHIYHUX
BEJIMYMH € BIUIMIHHICTh MDK CIEKTPaJIbHUMH CKJIaJJaMH BHUIPOMIHIOBaHb BHUMIPIOBAaHOTO
JDKepelia CBiTja Ta CTaHAapTHOTO JpKepesa, BITHOCHO SIKOro IpokaiiopoBaHo npuiaj. Tomy B
po6oTi [1] aBTOpaMHM TPOMOHYETHCS 3arajJilbHOBU3HAHUK HAOIp CTaHAAPTHUX CICKTPIB
JIOTIOBHUTH CHEKTPaIbHUMH XapaKTEPUCTHKAMU BUIIPOMIHIOBAHHSI HaIlIBIPOBIIHUKOBHUX
JOKEpETT CBITIA.

JIist OIIHKK BIUIMBY CIIEKTPIB BHUIPOMIHIOBAHHS JDKEPEN CBITIIa Ha pe3yibTaTH
BUMIPIOBaHHA HEOOXITHUM € MAaTeMaTUYHUM ONUC CHEKTPalIbHUX XapaKTEPUCTHK
CBITJIONIONIB. 3a3BU4Yail HalyacTille CHEKTPU TaKUX BUIIPOMIHIOBAYIB OIUCYIOTH 3a
nonomororo ¢yHkiii ['aycca, sika Mae BUTTISI;

f(/l):a-exp{[—(/l—il)zj/(z-cz)}, (1)

e a= I/(C N2 ﬂ) — BUCOTA IIKa CIEKTPaJIbHOT XapaKTEePUCTUKHU; A, — 3CYB ITIKa BIIHOCHO

HYJs (3HaYEHHs! TOBXUHM XBUJIL, HA SIKY IPUIIAa€ MAKCUMYM); ¢ — KOEQIIEHT, SIKUI
BILIMBA€E Ha IIMPUHY rpadika GyHKIIT apoKCUMAaIlii.

[Ipu anpoxcumariii cnekTpiB MareMaTU4H1 PyHKIIT Ti0UparOTh TAKUMU, 11100 MIHIMI3yBaTu
CepeHbOKBAJPATUUHY IOXUOKY O :

i=N

“:\/o/N)-2[(<o<x,->—f<z,->)/<o<&->]z, 2)

i=1

ne N —4ucio BIUTIKIB; go(ﬂ,l) — eKCIEepUMEHTaJIbHE 3HAUYEHHS IHTEHCUBHOCTI

BUIPOMIHIOBAHHS Ha TOBXHHI xBuii A, .

Marematuunuii onuc QyHKIIT CHEKTPaIbHOTO PO3MOALTY y BUrJIsial cymu ["ayccian:

f(;t)zi::aj-exp{—(/l—/lj)z/(zcjz)].’ 3)

JI03BOJISIE CYTTEBO 3HU3UTH O , TPOTE 3HAYHO YCKIIAIHIOE Mpoliec anmpokcumartii [2]. Tomy,
IIpOBEJIEH1 B POOOTI JOCIIKEHHS 1al0Th 3MOTY BU3HAYUTH HEOOX1IHY 1 JOCTAaTHIO KUIBKICTh
JOJaHKIB y popmydi (3) i 3a0e3reueHHs JOMYCTUMOI O SIK JUISI MOHOXPOMAaTUYHUX, TaK 1
JFOMIHO(OPHHUX CBITIIO I0AIB O1IOTO CBIYCHHS.

Jliteparypa

1. Hexmaxos I1.I. CtanaapTHi mkepena cBiTia A BU3HAYEHHS IapaMeTpiB CBITIIOBUX
BumiproBansHux npuiaais / I1.1. Hexwmakos, O.J1. Kynko, B.B. Tepemenko // Marepianu VI
MbKHapOIHOI HAayKOBO-TEXHIYHOI KOH(epeHLii «CBITIOTEXHIKA # €JIeKTpOEHEepPreTuKa:
icTopis, npobsiemu, nepcnektuBu», — Tepronias: @OII ansauung B.A., 2018. — C. 63-64.

2. Cepree B.A. CpaBHUTENbHBIN aHAIU3 HOTPEIIHOCTH AaNMpPOKCUMAIMKU CIEKTPOB
U3JIy4yeHUsl CBETOAMO0/0B pasnuuHbiMu (yHkuismu / B.A. Ceprees, A.B. VupsHoB //
N3Bectus Beicmmx yueOnbix 3aBeaeHuit « JJIEKTPOHUKA», — Tom 20, Ne3, — 2015. — C.
317-320.
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YK 621.31
I1.B. Jlo6oaa, 10.0. Yybaruii
TepHONUIbCHKUI HalllOHATBHUM TEXHIYHUH yHIBepcUTeT iMeH1. IBana [lymros, Ykpaina

HOBYAOBA MOJEJII TEJJEMEXAHIYHOI'O YIIPABJIHHSA PO3IIOAIIBYUM
MNPUCTPOEM 35/10/6 xB

P.V. Loboda, Yu.O. Chubatiy
CONSTRUCTION OF MODELS OF TELEMECHANICAL MANAGEMENT BY
SWITCHGEAR 35/10/6 kV

[TocTynoBuil miaiioM €KOHOMIKM YKpaiHuW HarajJbHO CTaBUTh NUTAHHS PO3BUTKY
CJIEKTPUYHUX MEPEeX, PI3BHUX PO3MOAUIBYUX MPUCTPOIB, IO 3MIHIOIOTh MapaMeTpu
€JIEKTPOEHEPTil, sIKa MePEela€ThCs BiJ] TEHEPYIOUUX MIANPUEMCTB JI0 CIIOKHUBaviB. BBeneHHs B
JII0 HOBHUIX IMIJACTAHI[IA YM MOJEpHI3AIlls ICHYIOUHX MOTpeOye TOMEPEIHbOTO PETEIHLHOTO
JNOCHPKEHHSI CTaHy MEpEeXl, BHSBJICHHS MOXJIMBOCTI NpPHUETHAHHS 1O HEl J0JaTKOBHUX
crnokuBayiB. ToMy Ha cydyacHOMY e€Tami po3poOKa ONTHUMAaJbHOTO BapiaHTy CHUCTEMU
YOpaBIiHHSA Ta MOHITOPUHTY BIIKPUTUM PpO3MNOAUIBYMM TPUCTPOEM TeJIEMEXaHIYHUMHU
3aco0aMM € OJTHOIO 13 caMHUX aKTyaJlbHUX 3a/ay, sika CTOITh Iepesl MpaliBHUKaMU 00JIaCHUX,
palloOHHUX YU MICBKHMX €JIEKTPUYHUX Mepex. Y poOOTi po3po0ieHo JeKiIbKa MOJeNen ais
0oOpaHHS Kpamioro BapiaHTy MOMJIMBOCTI TEJIEMEXaHIYHOTO YIPaBIIHHSA PO3TOAUTEYAM
npuctpoeM 35/10/6 kB Ha mifcTaBi 1eTalnbHOTO TEXHIKO-€KOHOMIUHOTO aHanzy. [IpoBeneHo
J1arHOCTUKY, MOHITOPUHT 3HAYHO1 KUJIbKOCTI PI3HUX 3@ CBOEIO IIPUPOJIOI0 MTApaMETPIB, IKUMHU
XapaKTepU3yeTbcs poOOTa PO3MOALILYOrO HMPHUCTPOIO B IIJIOMY Ta OKPEMHUX HOro 4acTUH
(cusioBUX, BUMIPIOBAJIBHUX TpaHc(opMaTopiB, po3’€JHYyBayiB, 0OMEKXYyBadiB MEpEeHANPYTH,
BUMMKAUiB, PI3HOMAHITHUX JIIUMIBHUKIB, 10 BEAYTh OOJIK €HEpropecypciB, JaTUUKIB, SKi
KOHTPOJTIOIOTH TMPaIe31aTHICTh 00IaHAHHS PO3MOAUIBUOTO MPUCTPOIO TOIIIO).

3anponoOHOBAHO  ABTOMAaTH30BaHY CUCTEMY JMCIIETYEPCHKOIO  KEpPYBaHHS
BIIKPUTHM PO3MOJUIBYUNUM IpUcTpoeM 35/10/6 kB Ta MOHITOPUHT JIHIN eleKTporepenay, 1o
i’ €JHaH1 10 HbOTO, SIKa BUKOPUCTOBYE Cy4aCH1 KaHaJIU PaJlio3B s3KY.

VYropaBiiHHS Ta KOHTPOJb (YHKIIOHYBaHHS KOKHOTO THILy OOJIaJHaHHS
MIPOMOHYETHCS 3IMCHIOIOTh 3ac00aMH KOHTPOJbHO-BUMIPIOBAIbHOI TEXHIKU. Po3risiHyTo
MOXJIMBOCTI BCTAQHOBJIEHHS Ha pO3MOJAUIBYOMY HPUCTPOi HACTYHHUX KOHTPOJIBHO-
BUMIPIOBAJIbHUX MPHIAIIB: HU(GPOBI UIUTOBI aMIIEPMETPU Ta BOJBTMETPU 3MIHHOTO CTPyMY,
K1 MaroTh piakokpuctaniunux (LCD) npucreit, mopt 3B’a3Ky 3 Komm 'torepoM RS-485,
MPOIOPLIOHANIbHI aHaoroBl Buxoau (4-20MA), a TakoX peJeilHi BHUXOIU aBapiiHOI
cUrHamizanii (mpwiagd TUIIOBI Ta  3aCTOCOBYIOTBCS B INPOMHCIOBHUX  CHCTEMAax
aBTOMAaTU30BAHOTO KOHTPOJIIO, PETYIIOBAHHS Ta YIPABIJIIHHS TEXHOJOTTYHUMH MPOLECAMH Y
BCIX Trajy3siX IPOMMCIOBOCTI, €HEPreTUKH, KOMYHAJIbHOIO TOCIOJApCTBA); JIIYMIBHUKU
aKTUBHOI Ta PEAKTHBHOI MOTY)KHOCTI1, SIKI MIHIMAJbHO CIOKHBAIOTh €JIEKTPOEHEPrito, BCI
KOTYUIKA IHAYKTUBHOCTI € CIIOKMBAayaMU pEAaKTUBHOI MOTY)KHOCTi, a KOHIEHCATOpU —
reHepaTopaMy pEaKkTUBHOI MOTYXKHOCTI, JaBadl CTpyMy Ta Hamnpyru (Tak 3BaHl
[epEeTBOPIOBAYl), IO IMPHU3HAYEH1 JJIi NEPETBOPEHHsSI 3MIHHOTO CTPYMYy Ha YHi(piKOBaHUM
CUTHAJI IOCTIHHOTO CTPYMY Ta JJIsl IEPETBOPEHHS 3MIHHOT HAallpyry Ha YH1(1KOBaHUN CUTHAI
MOCTIMHOT HANpyTy; AaBadi TEMIIEpPaTypH.

Perynsipuuii MOHITOPMHI YCbOTO KOMIUJIEKCY OOJaJHaHHS JacTh 3MOTy
ONTUMAJILHO PO3MOJUIATH PI3HOMAHITHI TUIIM PECYpPCiB, MPUHMATH palliOHAIbHI PIIIEHHS Ta
MIABUIIUTH  €(EeKTUBHICTh (YHKUIOHYBAaHHS TEJIEMEXaHIYHOIO IYyHKTY  YIpaBIIHHS
BIIKPUTHM PO3MOAUILYUM Npuctpoem 35/10/6 kB.
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YK 621.31
A.B. Mapuenko
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

EHEPTOE®EKTHUBHICTH BUKOPUCTAHHS BIOT'A3Y B AIIK YKPATHH

A.V. Marchenko
ENERGY EFFICIENCY OF USE OF BIOGAS IN UKRAINE APPARATUS

3aranpHa yactka BJIE ckiagae Ha panuii yac nmoHan 9 % Big cymMapHOIO CHOKUBAHHS
eneprii B €C. OCHOBHOIO METOIO € JOCATHYTH JaHoro mokasHuka 1o 20 % y 2020 p.
Bxnan GioeHepretuku B 3aranbHHil eHeproOanaHc ckiaagae 107,1 miH.T H.e., TOOTO
6nu3bko 70 % Bixg 3aranpHoro Bkiany BJIE B enepro6ananc kpain €Bponeicbkoro corosy.

[HTeHCHBHMIA PO3BUTOK 010Ta30BUX TEXHOJIOTIH Ta iX BIIPOBA/KEHHS B YKpaiHi
37ATHHIT 3AICHITH 3aMileHHs Bif 3 0 8 MiIp/1. M°/pik IPHPOJIHOTO rasy.

Jlyig Toro o6 MpoeKkTy 3 BUPOOHUITBA Olora3zy OynM LIKaBUMH MMOTEHIIHHUM
IHBECTOpaM, KOeiLi€HT 3eJeHOro Tapudy HeoOXiTHO BCTAHOBUTHU HAa TaKOMY PiBHI:

K = 3,0 — nns enekTpoeHeprii, KOTpa BUPOOIIIETHCS 3 6i0Ta3y, 10 OTPUMAHUI 3
6ioMacu Ta BIIXO/1IB BUPOOHHUIITBA CUILCHKOIO TOCIO/IapPCTBA;

K =27 — nns iHmmx BuAIB BUpoOiIeHoro 6iora3zy, a came 0iora3y, BUTOTOBJICHOTO 3
TBepAux nooyrosux Biaxonais (TIIB), a takox opraniynoi yactunu TIIB, cTiunux Box i
OCaiB.

[Tpu Takux 3enenux Tapudax:

® TUMOBI MPOEKTH 3 BHUPOOHULTBA Olorazy OyAyTh MaTh JMCKOHTOBAaHMHA CTPOK
OKYIHOCTI IpoekTiB Ouis 7-10 pokiB, 1m0 € MIHIMaJIbHO HEOOXITHUM JUIsl 3aly4eHHS
IHBECTOPIB y JJaHy Tajly3b;

e VkpaiHa Oyze 3HaXOJUTHCh Ha IIOCTOMY MICIIi 3a BEJIMYMHOIO LIbOro Tapudy cepen
JecsITh HAWOUIbII PO3BUHEHUX Y BUPOOHMUTBI Oiorazy kpain €C. TakuM 4YMHOM 3elleH1
Tapudu, K1 MPONOHYIOTHCS 3aIPOBATUTH AJsi Oloraszy, OyAyTh 3HAXOJUTHCh HA CEPETHBOMY
piBHI cepen kpain €C-27;

® PO3BUTOK TMEPEeNIOBHX 010ra30BUX TEXHOJIOTIN JI03BOJIMTh BHECTH 3HAYHUUN BKJIAT Y
MIJBUIIECHHS EHEPreTUYHOl HEe3aJIeXKHOCTI YKpaiHW, TaKoXX CTBOPUTH allbTEPHATUBHUMN
ra3oBuil pecypc, 3a0e3ne4ynTh 3MEHIIEHHS TOCTPOTHU MOKPHUTTS MIKOBUX HABaHTAXXEHb IMpU
eHepro3ale3neyeHHl, a TaK0XK CIPUSTUME PO3BUTKY MICLIEBOT EKOHOMIKH;

® CTUMYJIIOIOYM BUPOOHUIITBO EJIEKTPOCHEpPrii, BUpOoOIeHoi 3 Oiorasy Ta OGloMeTaHy,
VYkpaiHa 0JlHOYACHO MiJBULIUTH PIBEHb €KOJOTrIYHOT Oe3MeKH Ha MepeBa)KHii 4acTHHI CBOET
TEPUTOPIi, TaK SK BIOAXOAM NTAXIBHUIITBA, TBAPUHHMIITBA, XapyOBOi Ta MepepoOHOL
MIPOMUCIIOBOCTI BX€ Ha CHOTOJHI CKJIQJAal0Th 3arpo3y 370pOB’I0 HACEJEHHS, EKOJIOTTYHOTO
CTaHy TIpYyHTIB, TOBITPSA, a TaKOX IMIJ3€MHUX BOJHUX PECypPCiB. 3aCTOCYBaHHSA
0l0orazoBMX TEXHOJIOTIH — 1€ OJWH 3 OCHOBHUX 1 paliOHaJbHUX MUISAXIB JJIA
3HENIKO/PKCHHS OPTraHIYHUX BIIXO/IIB;

e riepepoOIieH] BIAXOAM TAaKUM YMHOM € LIHHUMHU OpraHiYHUMH JOOpUBaMH, SIKi
3/1aTHI MIBUILIYBATH POJIOYICTh Ta €KOJIOTIYHY O€3MeKy I'PYHTIB, K OJHOIO 3 HAWLIHHIMIUX
pecypciB AepKaBH Ta MIABUILYBAaTH KOHKYPEHTO3JAaTHICTh CUILCHKOTOCIOIaPChKOT PO TYKIIIT;

e OyIIBHULTBO ©010ra3oBUX YCTAHOBOK Ta BIAMOBIAHOI 1H(PACTPyKTypH 13
MIOCTYIIOBUM [I€PEXOJOM Ha BUPOOHMIITBO Ta 3aCTOCYBAaHHS BJIACHOTO OOIaJHaHHS
J0JTAaTKOBO CTUMYJIOBaTUME YKPAiHChbKY €KOHOMIKY. [HBeCTHIii y L0 ramay3b MOXYTh
cAruHyTu 10 30 MIpJI. TPUBEHb B IOBIOCTPOKOBII MEPCIIEKTUBI;

® JIOLIUTLHO PO3POOKY Ta 3aTBEPAUTH HAIIOHAIBHHM MPOEKT «EHepris 3 Olorazy»;

e rany3b OloeHepreTuku 1 BUpoOHUITBA Olorazy morpedye MIATPUMKU 3 OOKY JepiKaBH.
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YK 628.93.001
O.1. Macupa, I.P. Ko3oyp
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

HNIABUIEHHA TOYHOCTI AHAJIOT'OBO-IU®POBUX ITEPETBOPIOBAYIB Y
CHUCTEMAX OBJIIKY EJEKTPOEHEPTTI

O.1. Masyra, L.LR. Kozbur
ENHANCEMENT OF ACCURACY OF ANALOG-DIGITAL CONVERTERS IN
ELECTRICITY ACCOUNTING SYSTEMS

[IpoGnema 001Ky CIIOKUTOT €1EKTPUYHOT €HEPrii Ta KOHTPOJIIO i IKOCT1 3aBk AU Oyiia
akTyanpHOIO. Lle moB's3aHO 3 TUM, 0 BUKOPUCTAHHS CYy4aCHOTO TEXHOJIOTTYHOIrO (BEpCTaTu
3 UIIY i aBTOMaTu30BaHI CUCTEMH KepyBaHHsS) Ta iHQopMauiiiHoro oOnaJHaHHS
(mepcoHasmbHI  KOMI'TOTEPH, MeEpeki W 3aco0M 3B'SI3KY) MNPUBOAUTH 10 30UTHIICHHS
CIIO’KMBAHHS €JEKTPUYHOI €Heprii Ta MiABMILEHHS BUMOr 10 ii sikocTi. Ha puHKY icHye
BEJIMKa KUIBKICTh MPUCTPOIB, L0 JO3BOJISIOTH MPOBOJUTH OOMIK Ta KOHTPOJIOBATH SIKICTh
esniektpoeHeprii. Cepea ychbOro 1bOro Pi3HOMAHITTS MOYKHA BUAUIMTH SK OKpeMl NPUCTPOI,
TaKk 1 LUl CUCTEMHU OOJIKY Ta KOHTPOJIO SIKOCTI enekTpoeHeprii. CydyacHl cHCTEMH, Yy
OUTBIIOCTI BUIMAJKIB, po3poOieHl Ha 0a3l cHerianai3oBaHUX LU(PPOBUX KOHTPOJEPIB, SKI Y
CBOI OCHOBI MICTATh aHajoroBo-uu(ppoBi neperBoproBaui (ALII). Tomy BaxkianBOo B
Cy4aCHMX CHCTE€Max OOJIIKY Ta KOHTpPOJIO SIKOCT1 €JIEKTPOEHEprii BUPIIIYBATH HACTYIHI
3ajaut:

— M1JBUILIEHHS TOYHOCTI aHAJIOTO-IIU(POBUX IIEPETBOPIOBAUIB €IEKTPOEHEPTIi;
— mnigBuieHHs TouHocTi ALIT y cuctemax KOHTPOJIIO TOKA3HUKIB SIKOCT1 €1EKTPOEHEPrii;
— noOynoBa 3aco0iB  BUMIPIOBaHb (PAKTOPIB IHTErpabHOT HANpYrd 3 MOKpAIleHUMHU
METPOJIOTIUHUMHU XapaKTEPUCTUKAMH.
OCHOBHI ~ aHAJIITUYHI  3aJ€KHOCTI  aHAJIOro-UM(pPoBHX  IEPETBOPIOBAUIB

enekrpoeneprii (ALIIIE) npencrasieHi HaCTYyMHUMU BUpa3aMu.

Yactotnuii Buxiguuit cur"an I[IHY (meperBoproBau Hampyra—dacrora), ILIO €
MPOMOPLIAHUM NOTYKHOCTI HaBaHTaxkeHHs (P), —

pP=K K, K, UU,,

ne K,, — koe(ilieHT mepenayi NepeMHKada MOJSIPHOCTI BXIAHOro Onoky; K, —
KOoe(illI€HT MEePETBOPEHHSI aHAJOrOBOIO MEPEeMHOXKYBaua; K, — KOe(]ILi€EHT MepeTBOPEHHS
[THY; U,, — nanpyra Ha BUXO/[i IIyHTa BX1AHOr0 OJ0KY, 110 piBHA JOOYTKOBI CTpPyMy Mepexi
(/) ma omip (R,) mynra U, =IR ; U, — Hanpyra Ha BUXOJl JUIbHMKA HaIpPyrd BX1IHOIO
010Ky, mo piBHa NOOyTKOBI Hampyru mepexi (U) Ha xoedinienT nuieHHa (K,) AUIbHUKA
nanpyru U, =UK, .

Buxinanii curnan AITYM (F) piBauit F =K, U, U, ,, e Usx; 1 Usr — BinmoBigHO
CUTHAJIM Ha miepomy 1 apyromy Bxoaax AITYM, K., — koedirieHT neperBopenns AITUM.

YactotHuil Buxinnuit curHan AIIUM, mo € nponopuiiHUM AaxkTHBHIA MOTYKHOCTI
HaBaHTaXeHHs (P), mimBoauTbes 10 eneMmeHta mopiBHsHHS EII, Ha Buxomi sKOTO
YTBOPIOETHCS YMCIIO-IMITYIbCHUN KOJI, 3HAYEHHS SIKOT0 N MPOMOPIliiiHE KUTBKOCTI CTIOKHUTOL
enekTpoeneprii, — N =FT,, ne T; — 4ac IHTErpyBaHHs, TOOTO 4ac, MPOTATOM SIKOTO 4epe3
ALIIE npoTikae crio)xuBaHa €Heprisi.

BinnoBigno BuxigHuii cur"an ALIIE, nponopuifinuii cnoxutiii eaeKTpoeHeprii,
cranoputume N =U U K K:ﬂ; , a pe3yiabTaT BHUMIPY CHOXHUTOI enekTpoeHeprii N

anym
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BHU3HAYaTUMETBCS K N:% -T., N.=FT_, N =N, TK:% , ne I — wgacrora
ou ou

nmoBTOpeHHs iMmynbeiB Ha Buxoi [THY; K, — koedimienT ainenns noauibHuka yactot JY;
T, — gac Bumipy, 7 — yac Bumipy koutpoiasHum ALIIE.

3 METOI0 MiJBUIIEHHS TOYHOCTI Ta MOKPAIIEHHS €KCIUTyaTal[liHUX XapaKTepUCTUK
KOMIICHCAIITHOTO TIEPETBOPIOBAYa HANpPYyra-CTpyM, Ha 0a3l MPOBEJACHOTO aHAJI3y Cy4acHOi
eJeMeHTHO1 0a3u, pexomenaoBaHo y sikocti ALIIE BuxopucroByBatn XA-ALIl (cirma-
nenvra ALIT) ¢ipmu Analog Devices. OcHoBHi xapaktepuctuku XA-ALIIl Ta cTpykTypHa
cXeMa MpEeJCTaBIECHO Ha puc. 1.

Morers XapaKTepuCTUKH
AL p Y
3 1 . Lincdposnin
E(l)el'(TI/IBHa PO3/ILILHA 3ATHICTE: nggﬁg% *O) | 5\ woaynsrop _ binsTp y(nTy)
AD7791 22 6ita, npu yactoti 9,5 I’y BAFHAFY 1-0r0 nopaaky AeumMaTOD g
20 6it, npu yactoti 33,3 I'y i,
. . a
18 6ir, npu wacrori 120 I' UPA (sin(X) | p(nTy)
T 3 a4anTUBHOKO|——»
obpobkoto

EdexTnBHA po3aiTbHA 3aTHICTS!
AD7195 [24 Gita, npu yacroti 4,7 I'x

20 6it, npu yacToTi 4,8 K[ 11 x(f) — BXiJHH{ aHAJIOTOBHI CUTHAI; kK — KoeillieHT
nepenucKperusaii; f;, 7, — yacrora i nepiof
JMCKpeTH3allil BXiTHOTO curHany; y(nT,) — BUXiqHHA

JluHaMIYHU# Tiana3oH:
AD7765 |115 a0, npu vacrori 78 k11 KO NepeTBOproBata.
112 n6, npu yacroti 156 xI['1x

BiHOIICHHS CUTHAN/TITYM:
ADS1274 |111 16, npu gactoti 52 xI'11
106 n6, npu yacroti 144 k'

Pucynok. 1. CtpykrypHa cxema ZA-ALII Ta 3a1eXHOCTI TOYHOCTI Bl 4aCTOTH
MIEPETBOPEHHS

[IpoBenenuii anamiz moOKazaB, MO0 IS TMIABUIICHHS TOYHOCTI BUMIPIOBAIBHOT
iHpopMalLii MOXyTb OyTH BHKOpPHUCTaH1 Bxe 3acTtocoByBaHl XA-AIlIl pazom 3 meronamu
ajanTuBHOI 0OpoOKU. AfanTHBHA 00poOKa 3A1CHIOEThCSA B IM(PPOBOMY BUJ, 1110 HE BUMArae
3MiHM aHajoroBoi yacTuHU XA-ALIl (cTtpykTypu MozaymnsTopa, BXIIHUX MiJCHUIIIOBAYIB,
JDKEpeNl OMOPHUX HAmpyr 1 T.J1.), 1 MOKE€ BHKOHYBATHCS LU(POBUM MPOIECOPOM, LIO €
000B’SI3KOBOIO CKJIa10BOIO Oy/b-sikOT0 XA I-1iepeTBoproBaya.

TakuM 4MHOM, NPU MPOEKTYBaHHI CUCTEM OOJIKY CHOKUTOI €NEeKTPUYHOI eHeprii Ta
KOHTPOJIO 1i SKOCTI MiJBUIIEHHS TOYHOCTI MEPETBOPEHUX JAHHUX MOXIMBE 3a PAXyHOK
Bukopuctanus XA-ALIl Ouibm Bucokoro kiacy ToyHOocTi. OJHaK JaHe pIILIEHHS MOXe
MPUBECTH 10 30UTBIICHHS KIHIIEBOI BApTOCTI, 0 TOTO K, OUIBIIICTH BUCOKOoTOUHUX AlLIII,
[IPEJICTAaBICHUX CHOTO/IHI HA PUHKY, HE 3aJJ0BOJILHSIOTH PILLIEHHIO TOCTABJICHOTO 3aBJIaHHS O
IBUAKOAIL. AJIbTEPHATUBOIO MOXE CIYKUTH BUKOPUCTAHHS QITOPUTMIB aJalTUBHOL
00poOKH B 3aCTOCOBYBaHUX XA-TIEpETBOPIOBAaYAX, 1110 3a0€3Me4yI0Th HEOOX1THY IIBUIKO/IIIO.

Jirepatypa.

1.W. Kester. ADC Architectures II1: Sigma-Delta ADC Basics. Analog Devices, MT-
022 Tutorial. / www.analog.com/static/imported-files/tutorials/MT-022.pdf

2.Bonpocsl nossinienus: TouHocT ALIT B cucTeMax KOHTpOJIsl TOKa3aTeeld KauyecTBa
anektposnepruu / A. M.Modde, A. B. Ky, M. JI. Kyn, K. IIuckaes. // Monomoi ydeHbIH.
Nel2, 1.1. Mocka.— 2011. — C. 24-27.
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3ABE3IIEYEHHSI EHEPTOE®EKTUBHOI CUCTEMHU EJEKTPOITIOCTAYAHHS
JIJIST OCBITJIIOBAJIBHOI YCTAHOBKHU CIHOPTUBHUX MAWJIAHYUKIB

V.0. Biloshytskiy, O.S. Mygelych, Yu.O. Chubatiy
PROVISION OF ENERGY-EFFICIENT POWER SUPPLY SYSTEM FOR THE
LIGHTING INSTALLATION OF SPORTS GROUNDS

[IpoaHani3oBaHO OCBIT/IIOBAJIbHI YCTAHOBKHU Ta CHUCTEMHU iX €HEProeeKTUBHOTO
€JIEKTPOTIOCTaYaHHsSI CIIOPTUBHOIO MpPHU3HAYEHHS, a came IS CTaJIOHIB, CIIOPTUBHHUX
MalIaH4MUKIB Ta 3aJIiB.

I3 BenMKOi KUTBKOCTI CBITJIOBUX MPUIIAAIB BIIIOPaHO TaKi, [0 BUKOPUCTOBYIOTHCS
JUIS OCBITJIEHHS CIIOPTUBHMX OO’€KTIB BIJKPUTOTO THIIy Ta 3ajiB y MPHUMIIMIEHHAX, MO
€HEePro(PeKTUBHUX XapaKTEPUCTHUKAX JDKEpEN CBITJIa (S€HEpProoIlajHi JIOMIHECIIEHTHI Ta
CBITJIOJIOJIHI JIaMIIM) TaKUX SK CIOXXMBAaHHS €JIEKTPOECHEPrii, CBITJIOBOMY IOTOKY,
KOJIbOPOBIM TemImiepaTypl, TepMiHy ciaykOu. [laHo pexkoMeHmalii moj0 3aCTOCYBaHHS IIHX
JDKEpeIl BUIIPOMIHIOBAHHS Y BIIOBIIHUX OCBITIIOBAJIBHUX YCTAHOBKAX.

3a [IOMOMOTOI0 TMAaKeTIB MpukiIagHux mnporpam ,,MathCAD”, ,Dialux”
PO3p0o0JIEHO TIpOorpamMu pO3paxyHKY PIBHIB OCBITJICHOCTI HOPMOBAHHX IUIOIIMH CIOPTUBHUX
00’eKTiB, Ui TpadiyHOrO MPEACTaBICHHS PE3yJbTaTIB PO3PAXyHKY OCBITJIIEHOCTI MTOKa3aHO
MOXJIMBICTh BUKOPUCTAHHS MakeTiB ,,AutoCAD”, ,,Komnac”.

VY cTBOpeHuX IporpaMmax BpaxOBYBaIMCs CEpilo3HI OOMEXKEHHS MpH po3poOIli
MPOEKTIB OCBITJIEHHS BIAKPUTHUX IUIOLIAJOK CHOPTUBHOIO IPU3HAYEHHS Ta 3aliB Yy
NPUMILIEHHAX, Kl CTaBJSATh [0 PIBHOMIPHOCTI po3noauty ocsitieHocTl. Koediuientu
HEPIBHOMIPHOCTI OCBITJIGHOCTI HE TIOBHHHI BHXOAWTH 3a Mexi 3HaueHb 0,4-0,5 nmms
ropu3oHTaNIBbHOI TUIomuHU Ta 0,35-045 11 BepTUKAIBHUX TUIOIIUH CBITJIIOBOTO CEPEIOBHIIA
JUI OCBITJIIOBAJIBHOT TEPUTOPII.

Jlis KpUBUX CWIH CBITJIA, (POTOMETPUYHOTO TLIA CBITJIOBMX NMPUJIAJIB IOKa3aHa
MOXKJIUBICTh PO3PAaXyHKY B €JIEKTPOHHMX TaOIuIsX ,.Excel”.

BpaxoByBanacs cnexkTpaibHa TI'yCTMHA IOTOKY BHUIIPOMIHIOBAHHSI JJISi TOYHOT
nepenadl KOJOPUMETPUUHUX XapaKTEPUCTUK 300paK€HHS HE TUIbKM HpPH BI3yalbHOMY
CIIOCTEPEXKEHHI 32 CIIOPTUBHUMHM 3MaraHHsIMU, ajie i Ui NPaBUIbLHOTO BIITBOPEHHS KOJIBOPY
npu GOoTo 4M Bieo 3MOMKaX, 110 IepeadayaroThCs Ha TaKUX CIOPTUBHUX 00’ekTax. IHaekc
KOJIbOpOIiepeaayl JUKepead BHUIPOMIHIOBAHHS Ta CBITJIOBUX MpUJIaAiB, y SKUX BOHHU
3aCTOCOBYIOTBHCS, [IOBUHEH NEPEBUIYBATH 3HAa4eHHS 90.

VY 3anponoHOBaHUX CHCTEMAax OCBITJIEHHS BUKOPHUCTOBYBAJIMCS IEKUIbKa THUIIIB
CBITWIIbHUKIB BiTum3HsAHOro (BAT «Batpa» M. TepHOmuib) Ta 1HO3EMHOTO BHUPOOHUIITBA.
Bouu migOupanucs 3 BpaxyBaHHSM poOOTM B CKIAJHUX YMOBaX HaBKOJHUIIHBOIO
cepenoBuina. PiBeHb 3aXUCTy Y HUX MOBHHEH OYTH JOCTaTHHO BHCOKUM, He MeHIe [P65.

Jlxepena CBITJIa TaKUX OCBITJIIOBAJIbHUX YCTAaHOBOK BHOpaHO MOTYxHicTiO 250,
400 Bt (xyropospsani mammwm), 7, 11, 13 Bt (cBiTnomiogHi BUMpOMIiHIOBAYl, 3a3BUYaAl 13
BOyJIOBaHUM OJIOKOM >KHMBJIEHHS). EllekTpornocTayaHHs MPOEKTyBalocs Bl TpboxX(azHOi
Mepeski Hanpyroo 220 B. 3aranpHa NOTYXKHICTIO, IO BUKOPUCTOBYETHCSI OCBITIIOBAIbHUMU
npunagamu ctaHoBuTh 0,5-2 kBT s cnoprtuBHmMX 3amiB, 2,2-3,5 kBT mis  BigkpuTHX
CHOPTUBHUX MaillaHYMKIB (B 3aJI€)KHOCTI BiJ T€OMETPUYHHMX PO3MIPIB OCBITIIOBAIBHOT
teputopii). PiBHI OCBITJIEHOCTI TOPU30OHTAIBHOI IUIOWMHU cTaHoBWIKM 170-250 1k,
BEPTUKAIbHUX MO3A0BXKHIX 1 HonepeyHux miomuH 130-380 am.
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ABTOHOMHI CUCTEMMU EJIEKTPOIIOCTAYAHHSA HA OCHOBI
EHEPTOE®EKTHUBHUX BITPOJIU3EJBLHUX EJEKTPOCTAHIIINA

0.V. Mysko; S.Y. Potalitcyn, Ph.D.
INDEPENDENT POWER SUPPLY SYSTEMS BASED ON ENERGY-
EFFICIENT WIND-DIESEL POWER PLANTS

OcHOBHMMHM TpoOJieMaMU E€HEPronoCTa4aHHs CIIOKWBAYiB, 130JIbOBAHUX BiJ
€HEeprocUCTeM, € JaJbHIA TPAHCHOPT MajuBa ISl JOKAIbHUX TU3EIbHUX €JIEKTPOCTAHLIN 1
3aJIeKHICTh Bl HOro IMOCTaBOK. Y HAWOUIbII Ba)XXKOAOCTYIHHUX palloHax Ii mpoOieMu
MOTJIUOIOIThCS  HEe(EKTUBHOIO TPAHCHOPTHOIO CXEMOIO 1 OOMEXKEHICTIO TEepMIHIB
CE30HHOI0 3aBE3EHHSI.

Jlxepena Majoi MOTYXHOCTI, $KI BUKOPHCTOBYIOTbCS JJIi  aBTOHOMHOIO
€HEProINoCTa4aHHs, MalTh, K MPABHIO, HU3bKI TEXHIKO-€KOHOMIYHI MOKA3HUKH - MUTOMI
BUTpatu naymBa ckiaagaotb 500-600 kr y.m./kBreron. JAu3enbHi eaeKTpoCTaHIlli 1 KOTEIbHI
4acTO 3HAXOJATHCSA B HE3aJOBUILHOMY CTaHI. 3pOCTAaHHS LIH Ha JW3€JbHE NAJIHUBO CIPHSE
MIBUILEHHIO BAPTOCTI1 €JIEKTPOCHEPTii, 1[0 BUPOOIISIETHCS TU3ETHHUMHU €JIEKTPOCTAHITISIMHU.

OpHMUM 3 MEPCIEKTUBHUX HANPSIMKIB PO3BUTKY aBTOHOMHOI'O €HEPronocTayaHHs, 110
J03BOJIAIOTh B 3HAUHIA Mipl BUPIMIMTH NpPOOJIEMH, € BITHOBIIIOBaHA €HEPreTHKa, 30KpeMa
BITPOEHEPreTUKa.

barato perioHiB aBTOHOMHOI €HEPreTHKH XapaKTepU3YIOTbCS BHCOKHM BITPOBUM
MOTEHILIaJIOM, TOMY BaXJIMBUM  HANpsSMKOM Y  PO3BHUTKY JIELEHTPaJi30BaHOIO
€HEeprornocTadyaHHs € 3aCTOCyBaHHs BITpo-nu3enbHux craHiii (BAEC).

3acTocyBaHHSI TOHOBIIIOBAaHUX JDKEPET €HEeprii B CKJIaJl aBTOHOMHHUX €HEPreTHUYHUX
CUCTEM JI03BOJIIE 3HU3UTH NAJIMBHY CKIAJ0BY B COOIBapTOCTI €JNEKTPOCHEpPTii, 110
BUPOOJISETHCS, IO ICTOTHO MIABUIIYE iX TEXHIKO-€KOHOMIUHY €()EKTUBHICTb.

B nanuit yac B CBIT1 3aCTOCOBYIOTHCS PI3H1 BapiaHTH NOOYI0BU TOpUAHUX CTAHIIINA Ha
6a31 BJIEC, onnak nuTaHHA onTuMIi3alii CTPYKTYpH 1 MapamMeTpiB CUCTEMH BHUMAararoTh
MIPOIOBXKEHHSI TOCITIIKEHb.

B pe3ynbrari npoBeneHUX I0CHiIKEeHb Oyio npoaHaiizoBaHo poboui pexxumu BIIEC,
0 Mpalioe Ha aBTOHOMHOIO croXuBada. JlJis MpOBENEHHS aHaji3y BHUKOPHUCTOBYBAJIHUCS
po3pobJieHi IMITaIliiiHI MaTeMaTU4YHI MOJIEJIl CHCTEMH aBTOHOMHOTO €JEKTPOTIOCTaYaHHs,
[epeBarolo SKUX € o0JIK peaJbHUX YaCOBUX XapaKTEPUCTUK BITPOBOIO PEXKHUMY, a TaK Camo
YTOYHEH1 PO3PaxXyHKOB1 XapaKTEPUCTUKHU rpadikKiB €JIeKTPUYHUX HABAaHTa)KEHb aBTOHOMHOTO
CIOKMBaya.

B pesynbraTi aHanizy iIMOBIpHICHUX TUMYacCOBUX KPUBUX PO3IOJALTY BUPOOIIOBAHOT 1
cnoxkuBaHux notyxHocredd BEC, mpaimorodoi Ha aBTOHOMHOrO CIOXKHBauya, Oyio
BCTAHOBJIEHO, 1110 B Oynb-sikuil eHepreTuyHiil cucremi Ha 0a3i BEC Hemunydi TMM4YacoBi
iHTepBanu AePiuuTy abo npodIiuUTy MOTYKHOCTI, 1 s 3a0e3NeyeHHs] EHEePreTUYHOTro
0anaHCy B 130JIbOBaHIM €HEepreTU4HIi cUCTeM1 HeOOX1HE TapaHTOBaHE JXKEPEIO KUBJICHHS 1
cHeliajibH1 IPUCTPOI PETyIIOBaHHS €EHEPIeTUUHOrO OaaHCy.

[IpoyKTUBHICTH KOMOIHOBAaHMX €HEProCUCTeM Oararto B 4YOMY 3aJIEKUTh Bij
€HepreTUYHUX 1 poO0YMX XapaKTEPUCTHUK, SIKI BXOIATH /10 YCTAHOBOK 1 iX PEXHUMIB POOOTH.
BaxxnuBuM 3aBIaHHAM € Y3rOJKEHHS PEKUMIB pOOOTH KOMIIOHEHTIB, [0 BXOJATH JI0 CKIAAy
BITPOAM3EIBHUX €JIEKTPOCTAHIIIN.
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3HU/KYBAJIbBHI KOPEKTOPU KOE®IIIEHTA ITOTY>KHOCTI
B EJIEKTPOHHUX BAJIACTAX JIIOMIHECHETHUX JIAMIT

M.B. Mokrytskyi
BUCK POWER FACTOR CORRECTORS IN ELECTRONIC BALLASTS
OF FLUORESCENT LAMPS

Enextponni Ganactu (Eb) nns 3abe3nedeHHss (QyHKIIOHYBaHHS JIFOMIHECLHEHTHHUX
mamn (JIJI) ™MarmoTh CyTTeBI mepeBard mepea  TPAAUIIMHUMH  €JIEKTPOMArHITHUMH
MMYCKOPETYIIOBAIbHUMH amapatamMu. 3aBAsSKA 3HAYHO BUIIIM poOouiii yactoTi Eb MaroTh
3HAYHO MEHIIY Bary, rabapuTH, BIJICYTHICTb CTPOOOCKONIYHOrO e(eKTy Ta aKyCTUYHHX
IIyMiB, 30UIBIIYIOT CBITJIOBY Bifyauy JIJI Ta ii TepMmiH city:x0u.

OpHMM 13 BaXJIMBUX IOKAa3HHUKIB €JIeKTpoMarHiTHOi cymicHocTi Eb 3 mepexero €
KOe(DIiLI€HT MOTYKHOCTI, KM BU3HAYA€THCS SK BIJHOLIEHHS aKTUBHOI moTyxHocTi B Eb 1o
MIOBHOI MOTYXHOCTI, IKY HOBUHHO 3a0€3IEUUTH HKEPENIO EIEKTPOCHEPrii 11 HOpMalIbHOTIO
¢yukuionyBanus Eb.

Bupas i koeditieHTa NOTY>KHOCTI A MOYKHA 3aIIMCATH:

P Ul
127:Ulcost9: cos6 ~ K. cos0>

S Ul J1+ K 12_
ne P — akTMBHA TOTYXHICTh, cnoxkuBaHa Eb; § — #oro moBHa motyxuicte; U, I, I; —
BIINOBIAHO JiI0Yl 3HAYEHHsSI HANpYr'W, CTPyMy Ta IMEpIIOi TapMOHIKA CTPyMYy MeEpexi
KUBJICHHS; 6 — KyT 3CyBY (a3 MDK HaIIpyrorw Mepexi Ta MepIlolo rapMOHIKOIO 1i ctpymy; Kr
— KoeilieHT rapMoHik; K¢ - KOe(IlieHT HECUHYCOIAHUX CIOTBOPEHD.

JUis JOCATHEHHS BUCOKOTO Koe(ilieHTa MOTYXHOCTI, OJIM3bKOTO /10 OJUHMIN, Y
cydacHuX Eb BUKOPUCTOBYIOTh aKTUBHI KOPEKTOPH KOe]illieHTa MOTYKHOCT1 abo (opmyBaui
BXIIHOTO cTpyMy Mepexkl.  AktuBHa kopekuis KII monsrae y mno3oBaHomy BiOHpaHHI
€JIEKTPOCHEPril Mepexi, fKe 3IIHCHIOEThCA 13 BUCOKOIO dYactoToro (BY), mpuuomy nosa
e”eprii 3a nepiog BU € Takoro, 110 ycepeaHeHe 3HAYEHHsI BXIIHOTO cTpyMy 3a mnepiog BU
MIPaKTUYHO MOBTOPIOE€ (GOpMy Hampyru Mepexi, abo * BIANOBIAA€ BUMOTaM CTaHIAPTIB 10
SIKOCTI1 €JIEKTPOCHEPTi.

VY nauiit poOoTi po3risiHyTo 0cobauBocTi Modynosu Eb 3 kopekropamu koedinieHTta
MOTYKHOCTI Ha 06a31 3HM>KYBaJIbHOIO NEPETBOPIOBAaYa MOCTIHHOT HANIPYTH, KU Ma€e BUXIAHY
Hampyry MeHumy 3a BXigHy. IlepeBaramu Takoro mnepeTBoproBada Haj MiABUINYBAJIbHUM Ta
3HWKYBQJIbHO-MI/IBULLYBAJIbHUM [E€PETBOPIOBaYaMM, $KI IIMPOKO BUKOPHUCTOBYIOTH Y
BucokoyactoTHux EbB, € Te, mo mnepenanpyru B aBapiiiHux pexumax EbB craiorh
0oOMEeXEeHUMHU B CHJIy BJIacCTUBOCTEH 3HM)KYBAJIbHOI'O IIEPETBOPIOBAYa, a OTXKE, TEXHIYHA
peanizanist Eb 3 Takum nepeTBoproBauem Oy/e mpocTimioro, a cam Eb crae HamgiiHImmm.

[lokazaHo, 10 Ha OCHOBI TakKOro IEPETBOPIOBaYa MOXKHA TaKOXK peali3yBaTH
CTPYKTYpPY OJHOKAcKaJHOIO €JEeKTPOHHOTro Oanacta, B SKIH KOpeKTop KoedilieHTta
MOTY>KHOCTI Ta IHBEPTOP BUCOKOYACTOTHOTO JKUBJICHHS JIFOMIHECIICHTHOT JJaMITi 00’ €THaH1 B
OJIMH KacKaJl, BAKOPUCTOBYIOUN CIUIbHUUA TPAH3UCTOP Ta JApaiBep ILOTO TpaH3ucropa. Lle
MOXKJIMBO JOCATHYTH, SKIIO KopekTop 1 iHBeprop Eb OynyTh mpamioBatu Ha OJHINA 4acTOTI
komytauii. I[lpm wnpoMy Takoxk crpouryeTbcsi Onok kepyBanHs Eb. Omxe, Takuii
onHokackagHuil Eb nae 3MoTy TOCATHYTH KpalluX TEXHIKO-€KOHOMIYHUX [MOKAa3HUKIB.
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NIJIBUIIEHHSA E@EKTUBHOCTI COHSAYHUX BATAPEM 115 )KUBJIEHHSA
OCBITJIIOBAJIBHUX YCTAHOBOK

D.R. Navrotsky, Y.O. Filyuk, V.A. Andriichuk, Dr., Prof.
INCREASING THE EFFICIENCY OF SOLAR BATTERIES TO POWER THE
LIGHTING INSTALLATIONS

BuxopucrtaHHsi COHSIUHOI €Heprii 3HaXOOUTh BCe OUIbLIE MOIIMPEHHS B Cy4aCHOMY
CBIT1 4e€pe3 CBOIO 3araibHOIOCTYITHICTh 1 HEBUUEPIHICTh, a TAKOXK 3aBJSAKH 11 €KOJOTTYHOCTI.
Ane € psJ IpUYUH, 33 SKUMHU TeJIOCHEpPreTHKa MOKH HE MOXKE IEePEeBEpIIMTH TPaJAULINHI
CIOoCOOM OTPUMAaHHS €JEKTPUYHOI eHeprii. TakuMHu mpUYMHAMU € BUCOKA BapTICTh 1 HU3bKUMN
KK]I consunux Oartapeit. € ¥ iHIN, HE MEHII BaXXJIMBI, HANPHUKIAA, 3aJIEKHICTH Bl
reorpaiyHOTO pO3TalTyBaHHS COHSYHUX YCTAHOBOK, HEMOXJIMBICTH OTPUMaHHS €HEprii B
HIYHUM yac, a TaKoX y 3UMOBHI Iepiof, MpU TyMaHHIN 1 Hoxmypii noroai. € HEOOXiIHICTh
BCTaHOBJIIOBATH JI0AATKOBE 00JIaAHAHHS 1 BUUIATH BEJIMKI IUTOLII ISl PO3MIIIIEHHS] COHAYHUX
Oarapeii.

VY Ham yac e aKTUBHUH MOUIYK HOBHUX CIOCOOIB 1 MPHUCTPOiB, a TAKOXK MIISAXIB
MIIBUIIECHHS TMPOAYKTHBHOCTI ICHYIOUMX TEXHOJOTIH, IO JI03BOJISIOTh MaKCUMAaJIbHO
e(eKTUBHO nepeTBopuTH eHeprito CoHLs B eNeKTpuKy. Benerbcs poOoTa o y10CKOHAIEHHIO
ICHYIOUMX 1 OTpMMaHHI HOBHMX MarepiajiB, aJpKe€ HallyacTille BHCOKa BapTICTb COHSYHHUX
Oarapeil BU3HAYa€TbCd BHCOKOIO I[IHOIO Ha QoTroeneMeHTd. (OCHOBHHUMH BIIOMHUMU
criocob6aMu MiBUIIEHHS €PEKTUBHOCTI COHSYHUX OaTapei €:

- po3po0Ka MPOTPECUBHUX TEXHOJIOTIH BUTOTOBJICHHS (POTOEIEMEHTIB, CIPSIMOBAHUX
Ha 3MEHIIeHHs iX BapTocTi 130utpmenHs KK/I;

- BUKOPUCTaHHS KOHIIEHTPATOPIB COHAYHOTO BUIIPOMIHIOBAHHS;

- 3aCTOCYBaHHSI CUCTEM CJIiIKyBaHHs 32 COHLIEM.

OpHuM 3 BaXJIMBUX NUTaHb 3aCTOCYBaHHsSI COHSYHMX Oartapeil € BHOIp marepiairy
doToenemenTa, amke Big HbOro y Benukiid Mipi 3anexutrb KKJ[ cucremu. HaiiGuipin
MOIIMPEHUMH € MOJIYJdl, BHUIOTOBJIEHI 3a JBOMa OCHOBHUMHM TEXHOJOTLIMH: 3
MOHOKPHUCTAIIYHOTO 1 MOJIKPUCTAIIYHOTO KPEMHIIO.

3 HEJJABHBOTO Yacy MOYaii 3aCTOCOBYBATH CHCTEMH CiiKyBaHHs 3a COHIIEM, SIKI BXKE
noBenu cBOI0 edexTuBHICTH, 30uThITytoun KKJ[ OGatapeit mo 50%. Takuii MexaHi3M MOXKe
OyTH SIK OJTHOBICHWM, Tak 1 ABOBICHWH. /[BOBiCHMII MexaHI3M, Ha BIAMIHY BiJ] OJHOBICHOTO,
MO>K€ IepeMiliaTh COHsUHI OaTapei B ABOX HaIpsiMKax, TOOTO opieHTyBaTHCcs 3a COHLIEM MO
a3uMyTy 1 3eHITy. Bci npuctpoi cininkyBanHs 3a COHIIEM CKJIaJal0ThCS 3 JBOX YaCTUH: CXEMH
YIOpaBIiHHSA 1 MEXaH13MY, L0 3/iiicHIOE 00epTaHHs cucteMu. CrucreMa yrpaBiIiHHS 311HCHIOE
ciigkyBanHs 3a CoHueM. Bona moxe OyTu BUKOHaHA Ha 0a31 MIKpOKOHTposiepa abo Ha 6a3i
omepauiiiHoro miacumoBaya. Jlig BusHaueHHs mnojoxeHHS CoOHLS — 3aCTOCOBYIOTh
(dboTope3ucTopu, SKi B CXEMi € CEHCOpaMu COHSYHOro cBiTia. OOHUM 3 HaWBAKIMBIIIAX
crioco6iB ninBuieHHs: KK/ cOHAYHUX yCTaHOBOK € ONTUMI3allisl €IeKTPOIIPUBO/IIB CUCTEMU
CIIIKYBaHHS, L0 MpPAIlOIOTh B O€3MEepEepBHOMY pPEXKUMI 32 €HEPreTUYHUMH TMOKa3HUKAMU.
Tomy HalOLIBII ONTUMATIBHUM € TOKPOKOBUM PEXUM CITiIKyBaHHs 3a COHLIEM, pealli30BaHuN
Ha 0a3l KpOKOBUX JBUTYHIB. JKUBJIEHHS JBUTYHIB 1 CXEMHU YIPABJIIHHA 3[1MCHIOETHCS 3a
paxyHOK €Heprii, OTpMMaHO1 BiJ COHSYHOI Oarapei.

VY cxemax Ha 0a3i MIKpOKOHTpoOJIepa BIICYTHI, SIK MPaBUJIO, OlNlepaliiiHi HiACUITIOBaYl,
[P IbOMY BOHH 3[IaTHI peali30BYBaTU JOCUTh CKJIa/iH1 AITOPUTMHU YIIPABIIIHHS.
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YK 621.22+621.67+62.001.5
II.M. HukouH
[Bano-®pankiBchkuil HanioHanbHUN TeXHIYHUI YHIBEpCUTET HadTH 1 razy, YKpauHa.

YAOCKOHAJIEHHA E@OEKTUBHOCTI POBOTHU
EJEKTPOIIPUBOJHOTI'O BIAHEHTPOBOI'O AI'PET'ATA

P.M. Nykolyn
IMPROVING OF OPERATION EFFICIENCY OF ELECTRIC ENGINE PUMP UNIT

EnextponpuBoaHi BigueHTpoBi HacocHi arperatd (EHA) BukopHCTOBYIOTBCS Y
HaWpI3HOMAHITHINKX  cdepax  HAPOJHOTO  TocmojgapcTBa  Ykpainu. Ha  ocHoBi
€JICKTPOTIAPaBIIIYHOT aHaJoT1i Oysia cTBOpeHa MareMatuuHa Mmojesnb EHA, mo onepye 13 iioro
30CepeKEHUMH KOMIUIEKCHUMM mapameTpaMu [1]. MexaHiuH1 BTpaTtu MOTYXHOCTI Oyiau
NPUMHATI NOCTIMHMMM Ha BCbOMY IHTEpBajli, a BTpaTaMM Ha TepTs B CaJbHUKaX Ta
MIAMKANHAKAX 3HEeXTyBalu. Takuil MiIXiA NOpU3BIB 10 HETOYHOTO IPECTABJICHHS
epextuBHOCTI pi3uuHux npoueciB B EHA. Maremarnyna Mozenp BIALIEHTPOBOIO Hacoca
MPEACTaBJICHA y BUTJISAII YOTUPHUIIOIIOCHHKA, 1€ 3MOJIEIbOBaHI MEXaHI4YH1 BTPATH y BUTJIAII
aKTUBHOTO ONOPY Ryex, BEIMYMHA SKOrO 3aJIKUTh BiJ BUTpaTH. 3ampolOHOBAHO
MaTeMaTHYHY MOJIeNTb BITKM MEXaHIYHUX BTPAT HAa OCHOBI sIKOi BU3HadeHo MexaHiyauit KKJ]]

I (1)

17,uex = 1 - ’

e S .S - KOpUCHA 1 MeXaHI4Ha MOTYXHOCTI1 BTpar.

Kop > 2 mex
Toni moamit KK/ EHA matume Burisin
Nz =MNoMlMmex > (2)
1€ Mo, N2> Nuex — BUIMOBIIHO 00’ €MHUM, TinpaBiniyauid Ta MexaHaami KK/I.
Ha puc.1, ne 1-mo6yrox rimpaBiigHoro ta 06’emuoro KKJI, 2-mexaniunuit KK/, skuit
CBO€I0 KPUBHU3HOIO Haraaye netiio ['icrepesucy, 3- cymapauit KKJI BigmenTpoBoro Hacoca.
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Pucynoxk 1 —3anexnocti KK/ Bix Q, HM-2500-230.
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Jliteparypa
1. Kocrummn B.C. MonentoBanHs pexuMiB poOOTH BIALIGHTPOBUX HACOCIB Ha
ocHOB1 enektporiapasniuynoi anamorii [Texcr] / B.C.Koctummu. — IBano—®paHKIBCHK :

®aken, 2000. — 163c. —ISBN 966 — 7327 — 05 — 1.
2. llpencraBieHHs BIALEHTPOBOrO Hacoca y BUIVIII YoTHpuNoJiocHuka [Tekcr] /

B.C.Koctumun, I1.M. Hukonun // Po3Bigka Ta po3poOka HaTOBHX 1 ra30BUX POJOBHINAX. —
2006. - Ne3. — C.76-80.
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YK 621.315.2
Y.M. HukoJ/1uH, KaHJ.TeXH.HAYK, [0II.
IBano-®pankiBchkuil HanionanbHui TeXHIYHUI yYHIBepcUTET HaTH 1 raszy, YkpaiHa.

BILIMB EHEPTETUYHUX ITAPAMETPIB MEPEXKI HA HAJIIMHICTh
KABEJIbHUX CEKIIN EJJEKTPOBYPA

U.M. Nykolyn, Ph.D., Assoc.Prof.
EFFECT OF NETWORK ENERGY PARAMETERS FOR RELIABILITY OF CABLE
SECTIONS OF ELECTRODRILL

HecumerpuuHne Ta HeniHIHE HAaBaHTAXXEHHS, SKE XapaKTepHE JUIsl OUIBIIOCTI Cy4yaCHUX
MIPOMHUCTIOBUX O0’€KTIB, 3YMOBIIOE 3pOCTaHHS BTpaT €JEKTPOEHEeprii B eJeMeHTax
€JIIEKTpOMEpPEXK1 Ta IHTEHCU(]IKAIlI0 HArpiBy eJEeKTpolpuiiMadiB, B pe3yJabTaTl YOTO
MIPUCKOPIOIOTHCSI MPOIIECH CTapiHHS 130JISL1T Ta 3HUXKYETHCS 3arajbHUN PIBEHb HAIIIHOCTI
¢dbynakuionyBanss [1]. 3a3HaueHi MpoIecH XapaKTepHI 1 AJsi CHCTEMHU EJIEKTPOIOCTadaHHs
eJleKTpoOypa mix yac OyIIBHULTBA HAQTOBMX CBEPAJIOBUH, IO MIATBEPKYETHCS HU3ZKOIO
NOCIIKEHb €HEepreTUYHUX MapaMeTpiB mi 4yac OypiHHS, K1 Jaiu 3MOTY 11eHTHU(IKyBaTu
HasIBHICTh B CTpPyMax Ta Halpyrax *UBJeHHs IBuUryHa enexkrpoOypa (Eb) cknanoBux Buimx
rapMoHIK (puc. 1). [IpucyTHICTh BUIIIMX FApMOHIK CTPYMY 3yMOBJIEHA BIUIMBOM THPUCTOPHHUX
[EpPEeTBOPIOBAYiB, fKI (DYHKLIOHYIOTH Ha OypOBHUX YCTaHOBKaX, OCOOJMBOIO CHCTEMOIO
KUBJICHHSI [JIBUTYHA eJleKTpoOypa «JBa MpoBOAU - TpyOa», a TakoX IOCTYIOBUM
3arauOJICHHSIM CBEPIJIOBUHH [2].

1

o

1 1280 2559 3638 5117 B39 7675 0954 10233 1151212791 14070 15349 16628

Pucynok 1 - 3anexHicTs Koe(dilieHTY TapMOHIK cTpyMy da3u erekTpoOypa B yaci Ha
ribuHi Oypinng 2300 M (oauH BiIiK Ha oci yacy Bignosiaae 0,1c)
Excmutyarariis kabenpHUX cekini cuctemu xuBjieHHs Eb B cepegoBuii OypoBoro
PO34HHY, Ha BEJIMKUX IIIMOMHAX, a TAKOK BILUIMB BUIIMX FAPMOHIK CTPYMY 3HUXKY€E TEPMIH
CITyk0m 130151111 Kabemto B cepeqapoMy Ha 25%.
Jliteparypa
1. Scunchkuii 10.0. [Iporuo3yBaHHs TEXHIYHOTO CTaHy 130J1s1111
€IeKTPOOOIaIHaHHS 3  ypaxXyBaHHAM  SIKOCTI  CIIOKMBAEMOi  €JEKTpoeHeprii  /
10.0. Acuncekuii, A.O. Hemunnos, O.M. Hikimun // Cuctemu 06po6ku iHpopmarii. — 2010.
—Ne 9(90 ). — ISSN 1681-7710.
2. Huxomun V.M. [IliBumienHss HafiiHOCTi  (QYHKIIOHYBAHHS  KOMILJIEKCY
EJIEKTPOTEXHIYHUX 3aC001B [Isi OypiHHS CBEPAJIOBUH: JHMC. ...KaHauaaTa Texd.Hayk: 05.09.03
/ Ynsna MuxaitniBua Hukonun. — IBano-®pankisebk, 2012. — 115 c.
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YK 621.31
P.51. Oxkpsk, [1.0. Kypoukin, B.A. AHpiiiuyK, JOKT. TeXH. HAYK, IPo.
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

CUCTEMMU KEPYBAHHS OCBITJIIOBAJIBHUMU YCTAHOBKAMUA

R.Y. Okryak, D.O. Kurochkin, V.A. Andriichuk, Dr., Prof.
CONTROL SYSTEMS OF THE LIGHTING INSTALLATIONS

VYopaBiiiHHS OCBITJIEHHSIM MO)XHa BBa)KaTU MUCTELTBO, K€ MOKe OyTH BTUICHE SIK
IpU OCBITJIEHHI TeaTpajllbHOi CLEHH, BHUPOOHUYUX NPUMILIEHb, BYIHLb, KUTIOBHUX
npuMirieHb 1 T.1. OcTaHHIM YacoM Bce OUTBIN MOMYJISAPHUM 1 MOIMIHUPEHUM CTA€ «PO3YMHUU
nim». ToMy cucTema ympaBlliHHS OCBITJICHHSIM € OJHIEI0 3 MOTO CKJIAJAOBUX YacTHH, IO
3a0e3neuye KoMGOPT MPOKUBAHHS, MIIBUIIYE eHepreTHuHy edekTuBHicTb OV, 3a0e3neuye
eHepro30epeKeHHSI.

VYpaBiliHHS OCBITJICHHSM 3aJIEKHO BiJ] MiCLs PO3TAllyBaHHS IYHKTIB YIPAaBIIIHHSA 1
MoOke OyTH MicueBUM a0o quctaHuiiHuM. [Ipu micueBiit cucTeMi yrnpaBiiHHS, PETyIOBaHHS
OCBITJICHHSIM 3J1ACHIOETBCS KOMYTAI[IfHUMHU amaparaMy, BCTAHOBJIEHHMMH B KOXXHOMY 3
OCBITJIIOBAHUX NPUMILIEHb a00 Ha KOXKHIA 3 OCBITJIIOBAaHUX JUISHOK BIIKPUTOI TEPUTOPII.
[Ipu uenTpanizoBaHiil TUCTAHIIMHIA CUCTEM1 yce YIpaBJIIHHS OCBITJIIEHHAM 30CEpE/lKEHE B
0JIHOMY a00 JEKUIbKOX MICIISIX, HAIIPUKIIA[, Ha LIEHTPAJIbHOMY JAUCIIETYEPCHKOMY ITYHKTI.

ABTOMATHYHE VIPABIIIHHS OCBITJICHHSIM TIOAUIAETRCA Ha (OTOABTOMATHYHE 1
nporpamue. [Ipu poroaBTOMaTHYHOMY YIIPaBJIiHHI BBIMKHEHHS 1 BAMKHEHHS BHYTPIILIHBOTO 1
30BHIIIHBOTO OCBITJICHHS 3/1MCHIOETHCS 3QJIEKHO BiJ 3MIHM  IPUPOJHOT OCBITIEHOCTI 1
BHKOHYETHCSA 32 JOTIOMOTO0 oToperne 1 poToaBTOMATIB.

[IporpamMHe  ympaBiiHHS  3aCTOCOBYETHCS  JUIsl  BHYTPIIIHBOTO  OCBITJICHHS
MMPOMUCIIOBUX TiANpueMcTB. BoHO mepenbayae BBIMKHEHHS 1 BHUMKHEHHS OCBITJICHHS
3aJIe)KHO BiJ Yacy MOYaTKy 1 3aKiHUYeHHs poOouYMx 3MiH 1 001NHIX mepepB. YNpaBiiHHS
3MIACHIOETHCS 32 IOMTOMOTOO MTPOTPaMHUX 3aC001B KOMYTaIIii.

Po3pi3HAIOTH cUCTEMH aHajIoBOro Ta LU(POBOro KepyBaHHsS OCBITJIEHHAM. Jlis
aHAJIOrOBOT'O YIIPABJIIHHS OCBITJIICHHSM MOTPIOHO, OKPIM CaMOTI'0 CBITHJIbHUKA, L€ JIBa OpraHu
ynpasiiaasa: komaagaui (KO) — Toi, mo nmocuiaae KoMaHAy Ha 3MIHY pexxumy podotu OV
BukoHaBuuil (BO) — Toif, mo Oe3nocepeHbO 3MIHIOE PEXUM POOOTHU OCBITIIOBAIBHOT
ycraHoBkH. Y pousi KO TpaauiiiiHO BHCTYNalOTh: AATYUKU MPUCYTHOCTI - PyXy, KHOIKOBI 1
JUCTAHLIMHI BUMHUKAYl 1 PETYJIATOPHU PIBHs, TailMepu, JaTdyuku ocBitiaeHocti. B poni BO —
MIPUCMEPKOBI BUMHKAul, IMIYJIbCHI peie, MiHI-KOHTAKTOPH, DETYISTOPU IHTEHCUBHOCTI
cBiTia, T06T0 numepu. Inoai ¢pynkuii KO 1 BO noegnani B €tuHOMY IPUCTPOI, MPUKIAIOM
CIIY’)KUThb JuUMep 31 BOYJOBaHUM pEryasiTopoM piBHS ocBiTieHHs. OcCHOBHa IepeBara
nu(PpOBUX CHUCTEM, B TIOPIBHIHHI 3 aHAJIOTOBUMHU, 11€ 3B'A30K 1 KOMYHIKAI[iI MK OKPEMUMU
MPUCTPOSIMH, SIKI 00'eqHAaHI B cucTeMy. Y LU(POBUX cucTeMax Ajs 3B'SI3Ky HE MOTPIOHO
OKpeMHMX  TMPOBIJHMKIB, II€peBakHA  OUIBLIICTH  LUPPOBUX  MPUCTPOIB  MOXKYTh
BUKOPHUCTOBYBATH IS mepesadil iHdopmarllii cuioBl kabeni Ta iHTepHeT Mepexi. KepyBanHs
3nikcHIOEThCS 3 BukopuctanHsM 11K Ta cnenianbHux komn rotepHux nporpam RDM, DALI 1
T.L
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YK 621.311
B.O. Oaemyxk
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

PO3POBKA TEXHIYHUX 3AXO/IB NIJIBUIIEHHA HAIIMHOCTI
TPAHC®OPMATOPHOI HIJICTAHIIII 35/10 KB

V.0. Oleshchuk
DEVELOPMENT OF TECHNICAL MEASURES TO INCREASE THE
RELIABILITY OF THE 35/10 KV TRANSFORMER SUBSTATION

OcHoBHMMM crioco0amMu  3a0€3lE€UEHHs HAAIMHOCTI €JNEeKTPUYHOI Mepexi €:
pe3epBYBaHHS MEXAHIYHOI Ta EJIEeKTPUYHOI MIIHOCTI €JEMEHTIB MEpPEeXi BIAMOBIAHO 10
pPO3paxyHKOBUX HAaBaHTaXEHb, 3a0€3MEUEHHs CTPYKTYpHOI THYYKOCTI; pe3epBYBAHHS
MPOMYCKHOT 3JaTHOCTI MEpEeXi, BKIIOYAIOYM CXEMHU IMIACTAHI[I; MOBCIOJAHE 3aCTOCYBaHHS
3ac001B rp0303axXUCTy ¥ 3aXUCTY BiJ BHYTPILIHIX NE€PEHAIPYT, a TAKOXK IPUCTPOIB PEIEHHOIO
3aXMCTY Ta aBTOMATHUKH, K1 JIOKQII3YIOTh YIIKOKEHHS 1 BIITHOBJIIOIOTH KUBJICHHS [ 1].

BceranoBneHo, mo mig  Yac  eKCIUTyaTalli  po3MOAUIBHUX — TpaHC(OpPMAaTopiB
EJCKTPUYHUX MEPEX MOIUIPHO BIPOBAHKYBATH 3aXOAH IIOJO MIABUINECHHS HAIIMHOCTI Ta
€KOHOMIYHOT e(peKTUBHOCT1 pOOOTH OCHOBHUX €JIEMEHTIB — JIiH1H 1 TpaHchopmaropis [2].

ToMy aKkTyalnbHUM € MIJBUIICHHS HAAIMHOCTI pOOOTH €IEKTPUYHOI MEpekl Ha OCHOBI
3a0e3MeYeHHs] EKOHOMIYHUX PeXHUMIB poOOTH TpaHChHOPMATOPIB 3HUKYBAJIBHUX MiACTaHLIN
MIANPUEMCTBA.

Ha npuxmani tpanchopmaropnoi miacranuii 35/10 kB «IliBHiuHa» Oyno BupilieHO
MPaKTUYHY Npo0JieMy BIPOBADKEHHS TEXHIYHMX 3aXOJIB MIIBULIEHHS HAAIMHOCTI poOOTH
TpanchopMaTOpHOi MIACTAHIlI HA OCHOBI 3a0€3MEYCHHS EKOHOMIYHHMX PEXKHUMIB pOOOTH
TpaHcPOopMaTOPiB 3HUKYBAJIbHUX MIJCTAHIIM €IEKTPOMEXAaHIYHOTO 3aBOTY.

[IpoBenenuii po3paxyHOK HafiiiHOCTI cuioBux TpaHchopmaropis 10/0,4 xB
MIANPUEMCTBA 3a JAHUMHM iX €KCIUTyaTallli miciasi peKOHCTPYKUIi Ha 0a3l Teopii MacoBOro
00CIyroByBaHHsl MOKa3aB, L0 B 3aJ€KHOCTI Bl PEXUMY BUKOPHCTAHHA iX KOEQIIIEHT
rOTOBHOCTI 3HaX0uThes B Mexax 0.97....0.99.

Ha ocHOBI TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS, BCTAHOBJIEHO BaKyyMH1 BUMHUKadl
Ha saHkax 35 kB ta 10 kB n1s 3a6e3nedenss HaAiiiHOCTI poOOTH.

3anporoHOBaHl OpraHi3amifHO-TeXHIYHI 3aXO0JW MIABUINECHHS HAIIHOCTI poOOTH
MIANPUEMCTBA! palioHaJpHa OpraHizalis MOTOYHHUX 1 KamITAIbHUX PEMOHTIB 1
npodUIAKTUYHUX BUIMPOOYBaHb, MIABUIIEHHS BHUMOT JI0 EKCIUIyaTallfHOTO TMEepPCOHATY;
pallioHaJbHA OpraHi3allis 3HAXO/KEHHS 1 YCYHEHHS MOIIKO/KEHb EJIEKTPUYHOTO
oOnaHaHHS.

Jliteparypa

1. OprasizaniifHO-eKOHOMIYHI 3aXOJu Ta IHCTPYMEHTH 3a0e3leueHHs HaJIlitHOCTi
enekTponocradanusa [Enextponnmii pecypc|: HaBuanbHi MaTepiaiy B OHJIAH: €KOHOMIKa
eHepreTuku. Pexum poctyny: http://pidruchniki.com/73805 /ekonomika/organizatsiyno-
ekonomichni_zahodi instrumenti zabezpechennya nadiynosti elektropostachannya.

2. Pomanrok }0.®., Konomoiines K.B. IligBuiieHHss eKOHOMIYHOI €()EKTHBHOCTI
po6oTu TpaHcopmMaTOpiB 3HIKYBAJIBHUX MIACTAHIINA MIANPUEMCTB HadTOra3oBoi ramysi /
10.®. Pomantok, K.B. KonomoiinieB // Hadrorazosa enepreruka. EHepreTrika, KOHTpoJb Ta
niarHocTuka 00’ ekTiB HadTorazoBoro komiuiekcy. — 2014, — Ne 2(22). C. — 71 -75.
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YK 621.316.721
b.51. Opo0uyk, KaH/. TeXH. HAyK., 101l., K.B. AHTOHIOK
TepHonuibCchbKMI HalllOHATBHUI TEXHIYHUHN yHIBepcuTeT iMeH1 [Bana [lymtos, Ykpaina

BUBIP METOAIB INIIIBUINEHHSA E@EKTUBHOCTI EJIEKTPOITIOCTAYAHHSA
HA ITPOMUCJIOBUX NIAITPUEMCTBAX

B.Y. Orobchuk, Ph.D., Assoc. Prof., K.V. Antonyuk
CHOICE OF METHODS OF INCREASING EFFICIENCY OF ELECTRICAL
SUPPLY ON INDUSTRIAL ENTERPRISES

30UIbIIEHHS J0JIl CIIOXKMBa4yiB 3 HECUMETPUUYHUM 1 HENIHIHHUM XapakTepoM
HAaBAaHTAXXCHHS BUMAarae MOCTIHOTO MiJBUIIEHHS OOCSTIB BHUPOOHHMIITBA €JIEKTPOEHeprii i
MOKPUTTA TrpadikiB iX €JeKTPUYHUX HaBaHTaXeHb. B TOH ke uac ciil 3ayBaKuUTH, WLIO
BITYM3HSIHA €JIEKTPOCHEPreTHKA SIK 1 paHille BIIYYyBa€E HECTa4y MaHEBPOBHUX MOTYKHOCTEH.

HeBig'emHOI0 yMOBOIO ycHmiIHOTO (DYHKI[IOHYBaHHS AaBTOMAaTH30BaHOI CHUCTEMU
koMepuiiiHoro o6miky enekrpoeHeprii (ACKOE) e Benuka iHpopMmaliiiiHa eMHICTh IEPBUHHOT
iHpopMalii, SKka MOBUHHA MICTUTH BHYEPIHI BIIOMOCTI MPO MOTOYHI MapaMeTpu PEeXHUMIB
€JIEKTPOCTOKMBaHHA. Taki BiIOMOCTI HecyTh B co01 Hampyra i ctpym. OfHaK, SIK MpaBUIIoO,
BOHU MalOTh PIBHI, Kl HA0araTo MepeBUILYIOTh MEX1 3aC00IB BUMIPIOBaHb. 3 METOIO IIpUBE-
JICHHSI HAlpyrd 1 CTpyMy JAO BUIJISIAY, NPUAATHOTO IS NPSAMHUX BUMIPIOBaHb, BUKOPHC-
TOBYIOTH BHUMIpIoBalibHI TpaHchopmaropu (BT), nanpyru (TH) i1 ctpymy (TC). bepyuu no
yBaru iX BUCOKY HaQJIMHICTh, BOHM HAWOUIBI MPUUHITHI HA CHOTOJHINIHIA JE€Hb JJII BUKO-
puctanss B ACKOE, ockiibku Hanpyru 1 CTpyMH, 1110 3HIMAIOThCS 3 IX BTOPUHHUX OOMOTOK,
MPaKTUYHO 30epiraroTh NEPBUHHY (OpMY 1 B3a€EMHE pO3TAlllyBaHHS, a 3HAYUThH - HE BTpa-
YaroTh CBO€EI IHPOPMaLIIHHOT EMHOCTI.

Sk anpTepHaTHBA MPOTNOHYETHCSA €PEKTUBHUMN CTIOCIO 1 ArOpUTM 0OPOOKH pe3yabTaTiB
BUMIPIOBaHb, 110 JIO3BOJIAE€ MPAKTUYHO YCYHYTH NOXMOKY BU3HAYEHHS MOKA3HUKIB SKOCTI
eneprii (IIXIE), Buknnkany HecTaOUIBHICTIO YaCTOTU MEpPEXKI, 1 IKUH MOKe OyTH 3acTOCOBa-
nuii B ACKOE.

JUis KOXHOrO BHIAIKy JOCILDKYBajlacd CUCTEMa CHUHYCOIJHMX HAampyr, CHCTEMa
HECUHYCOITHUX HANPYT 3 KOEQIIIEHTOM CIIOTBOPEHHS] CUHYCOIIHOCT1 KpUBOI HAIIPpyr'yl MEHILIE
5%, cucremMa HECHUHYCOITHUX HaIpyr 3 KOoe(Ii€EHTOM CIOTBOPEHHS CHUHYCOITHOCTI KPUBOi
Harnpyru Outbine 5%.

Pesynpratu mocnimpkeHp Moka3aiu, 10 HAMOUIHINTUN BIUIMB HECTAOUIBHICTH YACTOTH
Mepeski BIUIMBAE HA TOUHICTh BU3HAYEHHS KOE(IIEHTA CIIOTBOPEHHS CHHYCOIAHOCTI KpPUBOL
Hanpyru KU 1 piBHiB rapmoHniitaux cxiiagosux Hanpyr KU(v). Ha puc. 1 - 4 naBeneni rpagi-
KM 3QJIKHOCTI MOXUOKM BU3HAYEHHSI KOE(PIllIEHTa CIIOTBOPEHHS CHHYCOINaJbHOCTI KPUBOI
HaIpyry Bl HECTAOUILHOCT1 YaCTOTU MEPEXk1 MPU HECUMETPUYHIM HEBPIBHOBAXKEHIN HAIpy3i.

BpaxoByroun pe3ynbTatd MpOBENEHUX IOCHIHKEHb, MPOIOHYETHCS BUKOPUCTOBYBATH
HAaCTYITHUN QJITOPUTM JJIsl YCYHEHHS BIUIMBY HECTaOUIBHOCTI YAaCTOTH MEPEXKi Ha TOYHICTH
BusHaueHHsa [ISIE. Ilepen modaTtkoM KOXKHOTO IMKITY JUCKpeTH3alii (UK JUCKpeTH3arlii
BIJIIOBIAA€ OJHOMY I€PIOJly HANPYrd MEpexi) MPOBOJUTHCS BUMIPIOBAHHS 4acTOTH MEPExKi
(mepioqy MepexeBoi Hampyru). Kpok auckperuzamii st BUOpaHOT 4acTOTH AMCKpETH3aIlii
BHU3HAYAETHCS 3 TAKUM PO3PaXyHKOM, 100 Mepioj Halpyru mMepexi OyB KpaTHUM LUIOMY
4yuclly KpokiB guckperuszanii. Ilix dyac nwukiny Juckperusalii TakoX IPOBOAMUTHCS
BUMIPIOBAHHS YaCTOTH MeEpeXi. TakuM YMHOM, BU3HAYAETHCS peajbHE 3HAYEHHS MEepiony
MEpEeXKEBOT HAMIPYTH IiJT Yac MUKITY JUCKpeTu3arii. Ha 0CHOBI BUMIPSHOTO 3HAUYEHHS YaCTOTH
00YMCITIOEThCS TIMCHUM KYT 1711 KOXKHOI TucKpeTH. PesynbraTtu 1a00paTopHUX AOCTIHKEHb
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MOKa3ylTh, 10 JaHUM aJrOpuT™M JO3BOJSIE TMPAKTUYHO TIOBHICTIO YCYHYTH IOXHOKY,

3yMOBJICHY HECTAOUTbHICTIO YaCTOTH MEPEXKI.
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Prcymor 3 - Ipadir sanesmocTi BIgHOCHOT Prcyrow 4 - I'padix samesmocTi BigHOC-
OOXHOEH EBHSHaueHHA KU Big HecTabile- HOI ODOXHOEM EHIHAaYeHHT 1T EiD HecTa-
HOCTi GACTOTH MEPEedi IIPH HecHMeTPHIHIA OLTBHOCTI 9acTOTH MEpedi NpH HeCHMeT-
HeEDIEHOBAEEHIA Hampys: (Ko = 12%, PEEHIE HEEPIEHOEZHeHIH Hampysi
amropay oo [1]) (K= 12%, anropara [2])

[Ipu npoBenenHi pociiykeHb Bu3HaueHHs [ISIE mpoBoammnocs y BigmoOBiIHOCTI 3
TPbOMA AJTOPUTMAaMU. 3 TOYKHU 30PY CXWJIBHOCTI BIUIMBY HECTaOUIBHOCTI YaCTOTH MEpexi
Kpalli pe3yiabTaTd Tokazaiu anroputMu [1] Ta [2]. BoHu [103BOJSAIOTH OUIBII TOYHO
BHU3HAYaTU KOE(DILIEHTH CIIOTBOPEHHS CHHYCOIJaJIbHOCTI KPUBOI HAaIpyru 1 HECUMETpii 3a
HYJBOBOIO IOCIIJJOBHOCTIO HAmNpyr B MOPIBHSIHHI 3 aIrOPUTMOM [2] MpH OJHOMY 1 TOMY XK
3HaueHH1 y. Ilpu BHU3HAYeHHI IHIIMX BEJIMYMH BCl TPU aNTOPUTMHU JalOTh OJHAKOBI
pe3yibTaTy.
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ABTOMATHYHMM PET'YJISTOP KOMIIEHCAIIII PEAKTUBHOI
HOTYXHOCTI HA TIPOMUCJIOBUX HNIAITPUEMCTBAX

B.Y. Orobchuk, Ph.D., Assoc. Prof., A.G. Vishtal
AUTOMATIC REGULATOR FOR COMPENSATION
OF REACTIVE POWER ON INDUSTRIAL ENTERPRISES

Kowmnencanis peaktuBHoi notyxkHocTi (KPII) € onnum 13 HailOuibln edeKTUBHUX
3ax0/1iB €HEPro30epeKeHHs B €IEKTPUUYHUX Mepexkax CII0KHMBauiB 1 eHeprocuctemMu. Pazom 3
tuM, piBeHb KPII B mux mepexax € HEIOCTAaTHIM 1 CIIOCTEPIralOThCS MiJABUILEHI BTPATH
€JIEKTPOCHEPTii.

binpuricts icHyrouux meroniB pospaxyHky KPII matote psin HemonikiB. 3okpema,
BIJICYTH1 B3a€MOIIOB’sI3aH1 pillIeHHs AJis eHepronocTtadanbHux komnanii (EIIK) ta npueana-
HUX JI0 Hei CII0’KMBayiB, HE BPaXxOBYIOThCS TaKl BaXKJIMBI (PaKTOPH SIK 3aTPaTH CIOKUBAYIB Ta
EIIK Ha crnoxuBaHy peakTUBHY €Heprito. BaxinBuMm (QakTOpoM € MO€TalHe BUPILIEHHS
eKOHOMIYHOT 1 6anancoBoi 3anau KPII 3 miHimi3awi€ro, BIANOBIIHO, 3aTpaT 1 BTpaT €IEKTPO-
€Heprii, 10 CIPOIIYe METOIU PO3PAXYHKY Ta MIBUILYE iX TOUHICTb.

3Bakarouy HAa €HEPreTUYHY MOJIITUKY JAep KaBH, TEHJEHI[Il HA pUHKY KOMIIEHCYBAJIbHUX
yctaHoBoK (KVY) Ta HEoOX1HICTh BUKOHAHHS BUMOT HOPMATHBHUX JOKYMEHTIB, SIKi JIIIOTh B
rajiy3i eJIeKTpOeHEepPreTUKY, Ha3piia moTpeda BAOCKOHAJIEHHS ICHYIOUHX METO/IIB PO3PAXYHKY
KPII Ta po3poOieHHs: HOBHX, 5Kl O 103BOJsUIM OOrpyHTOBYBaTH OuIblI BUCOKI piBHI KPII 1
KOMILJIEKCHO BpaxoByBaTH 3actocyBaHHs Juist KPII pisHux mxepen peakTUBHOI MOTYKHOCTI,
BKJIIOUYAIOYM CTaTH4YH1 TUpUCTOPHI koMieHcaTopu (CTK), ontumizanito ix napamerpis, 3MEH-
LICHHS BTPAT B HUX Ta B €JIEKTPUYHUX Mepexax.

JleranpHul aHalli3 CUCTEM 1 MPUCTPOIB HOBOTO TEXHIYHOTrO piBHA [l], HE OUBISAYUCH
Ha ICHYIOUMH KOMIUIEKC pPO3pPO0OK, MPOAEMOHCTPYBaB, IO MO0 IBOIO Yacy B 00JacTi
kepyBaHHs KY He BUpIlIyBaIiCh TaKl MUTAHHS:

- po3po0JIeHHsS aBTOMaTUYHOTO peryisTopa 6arapei konaencatopis (BK) mins mepex
eHepretudHoi cucreMu (EC) 1 mpoMHCIOBUX NIANPUEMCTB, VI SIKUX € XapaKTEpHUMH TpUBa-
J1 BIAXWUJICHHS HANpyrd BiJl HOMIHAJIBHOTO PIBHS (FOJMHU HIYHOTO HPOBAly E€JIEKTPUUYHHUX
HABaHTaXEHb);

- po3po0ieHHs ciocoOy Ta cUCTEMU KepyBaHHs 30y DKEHHSIM CHHXPOHHUX JBUTYHIB
(CH) nnsa 3a6e3neyenHss EC TexHIYHMX 3Hau€Hb BXIAHOI peakTHBHOI moTyxHocTi (BPII) 3
METOI0 PETrYJIIOBaHHS HAPYTH.

TakuM ynHOM, OyJ0 BCTAHOBJIEHO NPUYMHH HEOOX1THOCTI aBTOMAaTUYHOI'O KEpyBaHHS
KV, BusiBneHi xapakTepHi HEJOJIKM BIAOMHUX IMPHUCTPOIB, SKI HE JO3BOJSIOTH B OyAb-fKI
Nepioy eIeKTPOCIOKUBAHHS 3a0e31euyBaTi MIHIMYM BTpAT €JIEKTPOEHEpPrii, NIATPUMYBaTH
pIBEHb HANpPYru B JONMYCTHUMUX MEXaX, a B 3arajbHOMY peali30BYBaTH NPUHIUIHU CHUCTEM-
HOTO MiIX0ay Ipu BupimeHHi 3aaa4i KPIL.

OCHOBHHMM HEJI0JIIKOM BIZJOMHX IPUCTPOIB aBTOMAaTHUYHOTO PETYJIIOBAHHS € T€, 1110 BOHU
HE BpPaxOBYIOTh clieHU(IYHUX BUMOT JI0 KOMIIEHCAllll peaKTUBHOI MOTYKHOCTI, SIK1 MOJIsIra-
I0Th B TOMY, IO JJISl JAESIKUX XapaKTepHUX JOOOBUX PEKUMIB €JIEKTPOCHOKUBAHHS OUIbII
JOLUIBHO MIATPUMYBAaTH Ha BBOJL By3ja 3adaHe 3HaueHHd BPII, a mns iHmmx pexxumiB —
pIBEHb HANPYrd B JOMYCTUMHUX MeXax. MH HpONOHYeEMO peai3yBaTH BKa3aHl MPUHIUIIH
KEpyBaHHs 3a JOMOMOrOI aBTOMAaTUYHOIO MepeMukaya napamerpa ympasiiHHg (AIIITY),
CXeMY SKOTO HaJaHo Ha puc. 1
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PucyHok 1 - CTpyKTypHa CXéMa aBTOMATHUHOIO IIepeMHKaua apaMerpa
VIPaBIiHHA: 24 — €1eKTPOHHHH TOHHHHK: 25 — OpraHH IOPIBHAHHA;
26-31 — 3amaBaui yacy NepioJiB eIeKTPOCIOKHBAHHA;

32, 33 — norigHi eneMenTH ,,ABO”; 34, 35 — RS TpHrepn

TakuMm unHOM, 3anponoHoBanuil perynsatop Kb mikBinye ocHOBHUI HEIOJIK BIIOMHUX
MPUCTPOIB aBTOMATUYHOIO peryntoBaHHs [2]. ToOro BiH BpaxoBye crenupiyHi BUMOTH 10
KOMIIEHCAI[ll peaKTUBHOI MOTY)KHOCTI, SIK1 HOJIATAlOTh B TOMY, L0 JUIS IEAKUX XapaKTepPHHUX
NO0OOBUX PEXUMIB €JIEKTPOCIOKUBAHHS OUIbLI JOLUIBHO MIATPUMYBATH Ha BBOJI BYy3Ja
3ajnaHe 3HadeHHs BPII, a 1u1st iHIIMX pexuMiB — piBEHb HANIPYTH B IOIYCTUMUX MEXax.

Kpim Toro, 11€ [03BOJIUTH BUPILIMTH €KOHOMIYHY 3a/aya KOMIIEHCALll peaKTUBHUX
HAaBaHTaXXEHb CIOXKMBaya BCIMa MOKJIMBUMU JDKEpEIaMU PEaKTUBHOI MOTY)KHOCTI. 3arpo-
MMOHOBAaHUU MIAX1J KOPUTyBaHHs JIoKajdbHOro po3paxyHky KPII B Mepexax cmokuBaua 3a
YMOBOIO CHCTEMHOTO PO3B’SI3aHHS €KOHOMIYHOI J03BOJISIE MIJIBUIIUTH TOYHICTH JIOKAJILHOTO
PO3paxyHKy 3 BUKOPUCTAHHSAM CUCTEMHOTI'O MIXOY.
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MOJEJIb ABTOHOMHOI COHSYHOI EJJEKTPOCTAHIII
I MAJIUX CIVIBCBKOT'OCIHIOJAPCBKUX ITIANNTPUEMCTB

B.Y. Orobchuk, Ph.D., Assoc. Prof., A.N. Pankevych
MODEL OF AUTONOMOUS SOLAR POWER STATION
FOR SMALL AGRICULTURAL ENTERPRISES

[TonosmroBani mxepena eneprii (IIE), 3a BU3HaueHHAM, HE CXUJIbHI 10 BUCHA)KEHHS, 1
BIJIMTOBI/IHO, 3JaTHI MOBHICTIO PO3B'SI3aTH MPOOJIEMY BUCHAXEHHS CHEPTreTUYHUX PECYPCIB.
[ToHOBIIOBaHI JKepesia eHeprii 3HaXOIAThCsl B CEPEIOBUILI ICHYBaHHS JIIOJUHU B MPUPOA-
HOMY CTaHi, OT)K€, iX MOXHa BUKOPUCTOBYBATH, HE HAHOCSYM €KOJIOTIYHOT KO IH.

[IpoTe npakTUUHE BUKOPUCTAHHS TaKUX MPUBAOIMBUX JDKEpEN €HEeprii Mae cBOI, Ipuy-
oMy JIy’K€ 3HA4H1 TPYJIHOIII, MOB'sI3aH1 3 HEKEPOBAHICTIO 1 HU3BKOIO MIUTHHICTIO €HEPreTH-
HUX NMoTokiB. Lle, y cBOIO uepry, mopoKye BUCOKY BapTICTh BUKOPUCTOBYBaHOi eHeprii. B
3B'SI3KY 3 LIUM, TIOHOBJIIOBaHI1 JKEpesia eHeprii MOKU 110 3HaXOAATh 3aCTOCYBaHHS IIEPEBAKHO
B aBTOHOMHHMX CHCTEMaX EHEpronoCTayaHHs HEBEJIMKOi MOTY)KHOCTI, XO4a ICHYIOTh Ta
YCIIIIHO PEai3yl0ThCsl MPOEKTH X BUKOPHUCTAHHS B MEPEKEBOMY EJEKTPOIIOCTauaHHI B
SKOCTI1 AYOJIIOIOUHX 1 pO3BAaHTAKYBAJIbHUX €JIEKTPOCTAHIIIH.

3HauHE YUCIO TMOTEHIIMHUX KOPUCTYBAuiB aBTOHOMHHMHM €JIEKTPOCTAHIISIMH 3HAXO-
JUTHCS B CUIbCBKOMY CEKTOP1 €KOHOMIKH. 3 MOSIBOIO (pepMEPCHKUX IOCHOIAPCTB YUCIIO TaKUX
00'exTiB pocte [1]. CitbchKi 00'€KTH HE PIBHO3HAYHI BIIHOCHO BUMOT JI0 aBTOHOMHHUX CHCTEM
€JIEKTPOIIOCTaYaHHsI HAa OCHOB1 ITOHOBJIIOBaHMX JKepen eHeprii. Hampukinazn, nepecyBHi
MaCIKM BUCYBAIOTh IIJBUIIEH] BUMOTH JIO IIYMY, 3aIaxiB, MOOUIBHOCTI aBTOHOMHUX €JIEKTpPO-
cTaHuii. Huni 1yt enexkrpornocrayaHHs MEPEeCyBHUX NACIK 3 YChOTO sy HMOHOBIIOBAHUX
JDKEpeIl eHeprii A0MYCTUMO BUKOPUCTAHHSI TUIBKH €HEPrii COHSYHOIO BUIPOMIHIOBAHHS.

3pocTtatoua moTpeda 3acTOCYBaHHS IOHOBIIIOBAHMX JUKEpEd €Heprii JUKTYe HeoO-
X1IHICTh IHTEHCUBHOTO MiJBULICHHS KOHKYPEHTO3/IaTHOCTI CUCTEM E€HEPronocTayaHHs Ha X
OCHOBI, 110 MOJXJIMBO LUISIXOM ONTHUMI3alli MapaMeTpiB aBTOHOMHHUX €JIEKTPOCTAaHIIA Ha
ITAE.

B 3B's3ky 3 MM aHa poOoTa npucBsUeHa JAO0CIIKEHHIO, po3po0Ili 1 peaiizalii MEeToIiB
BUOOpPY CHUCTEMH aBTOHOMHOI'O €JIEKTPONOCTAaYaHHS Ta ONTUMI3alli MapaMeTpiB COHSYHOL
€JIEKTPOCTAHLII /U1 IEPECYBHUX MACIK.

3HMKEHHS BapTOCTI aBTOHOMHUX COHSIYUHUX €JIEKTPOCTAHLINA Ha OCHOBI (DOTOENEKTPHY-
HUX TIEPETBOPIOBAYIB MOKHA JOCATTH IIJISAXOM BHUOOpPY 1 BIOCKOHaJEHHS nepudepiitHux
MPUCTPOIB (CUCTEM KOHLIEHTpallli COHSYH