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2. Improving the efficiency of Electromechanical system of wind power plants with wind multiplication

Pedepar:

1. Incepranist npucBsyeHa AOCIiIpKeHHIO 0COOIUBOCTElN po60oTH esleKTpoMexaHiuyHoi cuctemu (EMC) HoBoro Kjiacy
BiTpO€JIEKTPUYHOI ycTaHOBKU (BEY) 3 aepopnHamiuyHOIO MyJsIbTUILIIKALII€I0 (AM) Ta OOIPYHTYBaHHIO CXEM
nepersopenHs eHeprii B EMC BEY AM 3 meToto nostinmeHHs epektuBHocTi BEY AM. B pe3ysibTaTi KOMIT'IOTEpHOTO
MOJeJIIOBaHHS ToBeNleHO edeKT Binbopy MakcumasbHOI ToTyXHOCTI BEY AM npu ¢ikcoBaHill yacToTi 0b6epTaHHS
BITPOTYpOiH TP 3MiHi YaCcTOTU 06epTaHHS BiTpoKoseca B QyHKIi IBUIKOCTI BITpOBOTro MOTOKY. [ToKa3aHo, 1110 Ipu
MaJnX MBUJKOCTSIX BITPOBOTO MOTOKY (<5 M/C) BUHUKA€ PO30DKHICTh MAKCUMAaJIbHOI MOXKJIMBO] i peasibHOi
re"epaii 7o 0,1 PH enexTpoeHeprii, ska Moe OyTH JiKBiZloBaHa 3MEHIIEHHSIM 9aCTOTH O6epTaHHs TypOiH B 2...3
pasy, 1o rnotpebdye 3actocyBaHHs nonoMixkHux T4 nortyxsicTio 1o 0,2 PH. [IpoaHanizoBaHo psf, cxem



BMKOPHUCTOBYBaHUX B [14 kepoBaHux mepexelo iHBepTopis (KMI), B TOMy 4KCli i 3 iMITyJIbCHUM NIE€PETBOPIOBAYEM
nocritiHoi Hanpyru (ITITH). TeopeTnyHo OTpUMaHi napameTpH i anroputmu kepysanns IITITH. O6rpyHTOBaHa
nouinpHicTh BukopucTtanHs 14 B cknaai Bunpsimisdis 3 ITITTH i 6araTodaszuux KMI, mo cripusie 3HUKEHHIO
cob6iBaprocrTi [T4 Ta mepexi, o 3'egHye BEC 3 eneprocucremoro. O6rpyHToBaHi Bumoru a0 msuakozii INTTH B
3aJ1eKHOCTI Bif napameTpiB pinbTpy LC naHku noctitHoro crpymy i pasnocti KMI. [TokasaHo, 10 BUKOPUCTaHHS
BHMCOKOYAaCTOTHUX iHIYKTOPHUX '€HEPaTOPiB O3BOJISIE, TPAKTUYHO 6e3 301/blIeHHSs X MacH, 361IbIINTU [TOTYXXHICTb
BEY AM ra ii KK]I. /1711 aBTOHOMHOT'0 pE€KUMY 3alIpONIOHOBaHO [1Y 3 TpupiBHEBUM IHBEPTOPOM HaIIPYTH,
OOI'PYHTOBAHI aITOPUTMU KEPYBaHH4, 10 3a0€3Me4yI0Th IPUMHATHI KoedilieHTH CIOTBOPEHHs Hanpyru. HaBeneHi

Pe3yJIbTaTU eKCIIepUMEHTAIbHUX AOCimKeHb [TY Ta iX IpOMKCI0BOr0 BUKOPUCTAHHS.

2. Thesis deals with the peculiarities of the electromechanical system (EMS) of wind power plants (WPP) with wind
multiplication (WM) and the construction of rational schemes of energy conversion in EMS WPP WM for the
purpose to increase in its effectiveness. Resulting from the analysis the effect of maximum power take-off of the
wind flow at fixed rotational frequency of the wind turbine at variable rotational speed of the wind wheel as
function of the wind flow speed is found. It is demonstrated that at low wind flow speeds (below 5 m/s) the
disagreement between maximum possible and actual power take-off up to 0.1Pn is evident. For the purpose to
clear this effect the decrease in rotational frequency of the wind turbines by 2-3 times is required. To realize this
operation is possible, when additional frequency converter with the power by approximately 0.2 Pn is integrated
into the EMS. The control characteristics of the PDCVC that enable to determine requirements imposed upon
control algorithms of the PDCVC and parameters of internal impedance of the EMS are derived. Distinctive
features to construct the circuits for energy conversation in the high power WPP WM are discussed. The
advisability to use DNI with PDCVC, high-frequency inductor generators is proved. These generators provide
increase in capacity of DNI per unit up to 2000 kW and above while the generator mass is the same, higher
efficiency and minimal cost for the frequency converter and transmission line of the DNI WM as the part of the
wind plants providing stable operation of the DNI with power system. To realize the off-line operation of the TI'-
1000 type WPP the frequency converter with three-level voltage inverter is proposed, rational algorithm for the
control by the frequency converter providing electromagnetic compatibility is justified. The results of practical
application of the experimental studies are represented.
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