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AHAJIM3 BO3MOKHOCTHU NCITIOJIb30OBAHUS PA3ZHBIX
THUIIOB 'EHEPATOPOB JJISI BETPOOHEPTETUYECKHUX
YCTAHOBOK C YYETOM JUAITA3OHA MOIIIHOCTHU

Br160p THNa reHepaTopa sBIAETCS OCHOBHBIM BOIIPOCOM KOMIIIEKTAllUH BETPO3HED-
TeTHYECKUX YCTAaHOBOK. B HacTosimiee BpeMs, HE3aBUCHMO OT MOIIHOCTH M BHIA
KPBUIbYATKH, IPAKTUYECKN BCErJa B HAX yCTaHABIMBAIOT aCHHXPOHHBIE T€HEpaTo-
pyl. Pacmmpenue nnama3zoHa MOITHOCTEH BETPOYCTAaHOBOK TpeOyeT OIpenesICHUs
THUIIa TeHEpaTopa ¢ y4eTOM ITHX apaMeTpPOB.

KnroueBble ca0Ba: acCHHXPOHHBIN TI'eHEpAaTOp, BETPOIHEpreTHUecKas ycTa-
HOBKA, SHEPTUsl BETpa.

BBenenue. OrpaHIYCHHOCTh U HEPABHOMEPHOCTh PACIIPEICIICHUS UC-
KOITaeMbIX YHEPrOHOCHUTENEH MO 3eMHOMY HIapy C KaXKIBIM TOJIOM CTaHO-
BUTCS Bce Ooyiee BakHBIM. CTOMT BONPOC O HEMEIJICHHOM BBHISBICHUH U
MPAKTUICCKOM HCIOJBb30BAHUN BO300OHOBIIIEMBIX HMCTOYHHKOB JSHEPTUU
(BUD) mns peureHust sHepretudeckux mpobdnem. ITo omenkam MexmyHa-
POIHOTO HEpreTHIecKoro areHrcTBa (MDA) mepBHUYHbBIC YHEPTOHOCHTEITH,
WK, KaK TPUHATO WX HAa3bIBaTh, KJIACCHYECKHE HMCTOYHHUKH TOTYYCHHUS
SHEPIHH, COCTABIIAIOT CETOIHS OCHOBY JJIEKTPOIHEPTETHKH BCeX cTpaH. 1o
IaHHBIM MDA sekTpocTaniu paboraroT: Ha Hedtu — 38 %,Ha mpupoa-
nom raze — 20 %,Ha yrie — 27 %,uro cocrasiser 85 % ot ob1eli Boipa-
6oTtku 3HEpropecypcoB. Octanbubie 15 Y% npuxonarcs Ha ADC U Ha 3Jek-
TpPOCTaHIMH, paboTaromre OT BO30OHOBIISIEMBIX HCTOYHUKOB dHeprui. [lo-
BBIIEHUIO MHTEpeca K BUD crocobcTBoBano Takxke mogopoxanue ¢ 70x
rogos 20 Beka sHepronocuteseil (0cobeHHo HedTH), KOTOPOE, B CBOIO Oue-
penb, BBI3BAO COKPAIICHUE HWCIOIh30BAHUS MHUHEPATBHBIX TOILTHBHBIX
pecypcoB Juis BeIpaOOTKH 3JIeKTpodHepruu. OOBeM NOOBIYM U LIECHBI Ha
SHEPTOHOCUTENH B 3HAUYUTEIHFHONW MEpe ONPEeACISIOT TCHACHIINIO Pa3BUTHUS
9HepreTuku Mupa. Kpome toro, TermmoBas 1 aTOMHasi SHEPTeTHKA BEI3BIBACT
3HAYHUTENIbHBIC HApYIICHUS B OKPYXKAIOUIEH MPUPOTHON cpere, a yBenude-
HHEe MacmTaboB IMIPOM3BOJACTBA INMEKTPOIHEPTHH Ha 0aze OpPraHMYECKOTro
TOIUTMBA MOJXKET MPHUBECTU K TIO0ATBHBIM 3KOJIOTHIECKHM IMOCIEICTBHIM
IS BCeH miaHeThl. Bee 3To ciocoOCTBYET MOBBIIEHUIO HHTEpeca k BUD.

3anagHass EBporna ObICTPRIME TEMIIAMHU Pa3BHBACT YHEPIETUKY HA BO-
300HOBJIIEMBIX U HCHUCUEPIIACMBIX HCTOYHUKAX — ATBTCPHATUBHYIO YHEpPTE-
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TUKY, KIIFOYeBas POjb B KOTOPOH NMPHHAMICKUT BETPOIHEPTETHKE, KaK ca-
MOMY [EIIEBOMY CIOCO0Yy MOJYYECHHS PHEPTUU CPEArd BO30OHOBIIEMBIX
UCTOYHUKOB. [l YKpanHbl Takxke HanOoJiee MepCIeKTHBHBIM HaIlpaBIeHH-
€M aITbTePHATUBHOM YHEPIETUKH SBISIETCS BETPOIHEPTETHKA.

PenrabenbHOCTE BETpOdHEpreTHUECKOH ycraHoBku (BDY), 3Hauenme
KTI/] 3aBuCAT HE CTOIBKO OT KOHCTPYKITHH JIOTIACTEH M APYroro o0opyaoBa-
HUsI, HO OT IIPaBIJIBHOCTH BBIOOPA 3JICKTPOTeHEepaTopa.

Hean ucciaegoBanuii — NpoaHAIM3UPOBATh BO3ZMOXHBIE THIIBI DJIEK-
TPUYECKUX MAIIMH, KOTOPhIE MOXKHO HCIIONb30BaTh, KaK T€HEPATOpPhl, Ipe-
00pa3yrolre MEXaHHYECKYI0 YHEPTHIO BETPa B AIEKTPOIHEPTHIO C YICTOM
3HaueHus MolHocTu BOY.

OmnpeneneHne THUNma BeTporeHeparopa. s paboTel Ha EIUHYIO
9HEproceTb HeoOXxonauMbl BOY 0obIIol MOIIHOCTH, B HECKOJIbKO MBT.
g monmep kaHusl ypOBHS KHM3HHU B MEJIKMX HACEJICHHBIX TyHKTaX W B M-
HUYHBIX XO035HCTBaX HEOOXOAMMO CO3AaBaTh CHCTEMBI MaJIBIX YHEPTrOyCTa-
HOBOK. [10 OMBITY pa3BHUTHIX CTpaH M3BECTHO, YTO CYTOYHAs MOTPEOHOCTH
CEMBH B CEJIBCKOI MECTHOCTH cocTaBisieT no 2 kBrldac, moctarouno xpym-
Horo (epmepckoro xossiicrea — g0 10 kBrt, HeGosbmioi aepesuu (mo 50
cemeii) — 50 kBtldac. Manasi BeTposHepreTuka He TpeOyeT OONBIIMX Tep-
puropuii. JIokalbHbIE BETPOIHEPreTHUecKhe ycTanoBku (BDY) Moryr ObITh
YCTaHOBIICHBI MPAKTUYECKH BE3JE, TNIe CPEAHErof0Basi CKOPOCTh BETpa HE
Menee 4-5m/c, a Ansl THXOXOAHBIX MHOTOJOMACTHBIX BDY — He Mmenee
3 mlc, [1].

K ocHOBHBIM mpo0iieMaM co3/1aHus U 3KcIuTyaTanuu BOY oTHOCHTCS
uX 3¢} deKTHBHOCTH, OE30MACHOCTh M HAJIC)KHOCTD, BIUSHHE Ha OKPYXKAr0-
IIYIO CPeIy, @ K OCHOBHBIM TEXHHYECKHM PEUICHUSM — BBIOOD PACUCTHBIX
mapameTpoB BOY, asponmHamudeckoro mpoduis BeTpoKoieca, KOHCTPYK-
TUBHBIX W KOMIIOHOBOYHBIX PEIICHHHA OCHOBHBIX y3JIOB, METOHOB H CIIOCO-
00B MOHTa)xa. BBIOOp pacueTHBIX MapaMeTpoB I KaXIOH KOHKPETHOU
BETPOYCTAHOBKH 3aKJIIOYACTCA B ONPEACICHUN PAaCueTHON CKOPOCTH BETPA,
€IMHUYHON MOIIHOCTH M Pa3MepOB BETPOKOJIECA, YCTAHOBICHHON MOIIHO-
CTH W THUIIA IEKTPHYECKON MAIIUHBI, ONPEACTICHHUS CUCTEMBI PEeTyIHpOBa-
HUsI, YCIOBHHM MOHTaxa M skciuryaraimn BDY. Takum oOpasom, BBIOOD
TUMa reueparopa st BOVY crnenyer oTHECTH K BaKHEUIIUM BOIPOCaM BET-
POdHEPTEeTUKH.

OrnpeneneHreM TUIOB reHepatopoB i BOY 3anumanuce MHoOrue
u3BecTHbIe yueHble: banarypos B.A., Bonsnex A.U., Janunesuu S.b., Jle-
nosckoit A.H., 3aBanumun J[.A., Cunensuukos b.B. u np. I'enepatop sB-
JeTCA BaXKHEHIINM 3JIEMEHTOM 3JIEKTPOOOOPYIOBaHHS aBTOHOMHOW 2HEp-
royctaHoBKH. KpoMe OCHOBHOTO Ha3HA4YeHHs T'€HEPATOp MOJDKEH BBITION-
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HATH OIpeJesicHHbIe QYHKINHU 10 CTaOMIN3alii M PETYINPOBAHHIO TTapa-
METPOB, XapaKTePU3YIOIINX Ka4eCTBO BEIPAOAaTEIBAEMON HIIEKTPOIHEPTHH.

Ioao0HBIE pabOTHI BEAYTCS YUEHBIMH Bcero mupa. B I'pennn (r. Adu-
HBI) HCCIEAYIOT BO3MOXHOCTH WCIIOJIB30BAHHS ACHHXPOHHU3HPOBAHHOTO
reHeparopa JBOWHOro nuTanus; B Beaukoopuranuu (r. HoTruarem) — kom-
MYTHUPYEMBIH pEaKTUBHBIM CHHXPOHHBIA TreHepaTop; B Humepmanmax u
[oTnanmuu MCCACTYIOT YIPAaBISEMbI PEaKTHBHBIN CHHXPOHHBIA IeHepa-
Top M Oe3peAyKTopHOU ycTaHOBKH; B Slmonum (r. XatuHoite) — paboty
ACHHXPOHHOTO TEHEPaTOpa ¢ KOPOTKO3aMKHYTBIM POTOPOM, OCHAI[CHHOTO
CUCTEMOH THUPUCTOPHOTO YIPABICHHUS PEAaKTUBHOM MOIIHOCTHIO B LENH
cratopa u T.1. [2]. Ho mouTH Bce TeHEpaTophl 3THX THUIOB B YKpawWHe He
uMeroT 0a3 MPOM3BOJCTBA U, NMPH COBPEMEHHOM COCTOSIHUM 3KOHOMHKH, K
MIPOMBIIINICHHOMY BBIITYCKY MOTYT OBITH NpPEJIOXKEHB TOJIBKO MOCIEe MOA-
poOHOTO aHamM3a.

HeoOxonnma cepbe3Hast apryMeHTanus BEIOOpa THIIA TeHEpaTopa, T.K.
BEIOOp MOTpeOyeT 3HAUMTENBHBIX MaTEPHANbHBIX BIIOKCHHH B OpraHH3a-
IO WX TPOM3BOJCTBA. HAYYHBIX Pa3pabOTOK, CO3MaHMS HOBBIX TEXHOIO-
THYECKUX MPOIECCOB W OCHACTKH, MCHBITATEIBHBIX CTEHIOB, HMOATOTOBKH
HH)KEHEPHO-TEXHUYECKOTO TiepcoHana u pabounx. [lostomy mnst YkpauHsl,
Ha Hall B3I, OoJjiee MPUEMIIEMO MCIOJIb30BAHUE KIIACCHUECKHX THUIIOB
TeHEepaTOpOB WJIM T'€HEPAaTOPOB CIEHHAIBHOIO0, HO Oojee TPaauIMOHHOTIO,
UCIIOJTHEHUS, YTO TOXKE SIBIISIETCS ONPEEIIIONIMM (haKTOpoM BbIOOpa THIA
reHeparopa.

Jlis npumenenus Ha BOY Bo3MOXHBI claeqyoNIie TUIIBI TeHEPaTOPOB!

1) acHHXpPOHHBIE TEHEPATOPHI C K.3. POTOPOM;

2) CHHXPOHHBIE TEHEPATOPHI C IIEKTPOMATHUTHBIM BO30Y KICHUCM;

3) aCHHXPOHU3UPOBAHHBIN CHHXPOHHBIM T'eHepaTop;

4) aCHHXPOHHBIE TEHEPATOPHI ¢ (Pa3HBIM POTOPOM;

5) cunxponnsie reneparopsl (CI') ¢ MarHUTORJIEKTPUIECKUM BO30YXK-
JIEHUEM, T.€. C BO30YKICHHEM OT IIOCTOSHHBIX MarHUTOB.

6) Cneunansubie CI': mamykTopusie CI', reHepaTophl ¢ KOrteoOpas-
HBIM POTOPOM U HEKOTOPBIE IPYyTHE.

Kaxxaprit 13 yka3aHHBIX THUIIOB I'€HEPATOPOB MMEET MPEUMYIIECTBA U
HeloCcTaTKU. [IpuBeneM KpaTKuil MepeveHb ITHX (PAKTOPOB IS KaKJIOrO
THUIIa MAIlIKH, Ta0Jl.
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Tabmmna — CpaBHeHHE pa3HbIX THIIOB TeHepaTopoB uist BOY

g
A
g & o [Ipeumymiecta Henocratku
jon]
2
1) mpocrora u Hajgex- | 1) HEOOGXOIMMOCTh YCTAHOBJICHHS pe-
HOCTb B OOCITY)KMBaHMHU, | OYKTOPOB, T.K. HCHOJBb3YIOT [CLIEBbIC
2) HEBBICOKAas  CTOHM- | THXOXOJHbIC TypOWHBI (C YacTOTON
MOCTB; Bpamierusi  20-30 o6/mun). IloaTomy
3) UMEIOT CPaBHHUTENIBHO | TEHEPaTop HPUCOCIHHSIOT Yepe3 PeayK-
Maible KoyueGaHHsi Te€He- | TOP ¢ BBICOKMM KO3(h(UIMEHTOM mpe-
pupyemoii  mommocTH, | obpasoBanus (K,.,=50-70),uTo Tpebyer
9IIEKTPOMarHUTHOTO JIOTIOJIHUTEIFHBIX PACcXOJOB Ha ycTa-
z MOMEHTa W TOKa MPH | HOBKY, OOCIy)KHBaHHE, PEMOHT, CHIKa-
& HapaJuleNbHOIl paboTe U | €T HaJeKHOCTb, SABISAETCS MCTOYHHKOM
s IPH NEPEMEHHON CKOpO- | MEXaHHYECKOro LIyMa.
1 3 CTH BETpa M €ro IMOpBI- | 2) HEBO3MOXKHO YIPABISTH PEKUMHBIMH
“ Bax. HapaMeTpamu, 4YTro HEoOXOAMMO IIpU
: 4) BO3MOXKHO YCTaHaB- | IIOPBIBUCTOM BETDE;
< nuBath Oe3penykropHsie | 3) uisi paGOThl B aBTOHOMHOM DPEXHME
YCTaHOBKH C XOPOLIMMH | HEOOXOJIMM aBTOHOMHBIH  HMCTOYHHK
MaccorabapUTHbIMH PEaKTHUBHOIT MOLIHOCTH;
[OKa3aTeNIsIMH, BBHICOKUM | 4) OrpaHHYCHHE B MPOMBIIUICHHOM
KIII ¥ BO3MOXHOCTBIO | IPUMEHEHHUHU H3-3a UCKAKEHHOHN (OPMBI
pEryaupoBaTh HampspKe- | BBIXOJHOTO HANPSDKEHHMS W HEyHOBIIe-
HUE M €ro 4YacroTy B | TBOPHUTEIbHbBIX AMHAMUYECKHX CBOMCTB.
IIUPOKHX Npeaesiax.
5 1) wuckmoueHue ckoib- | 1) HE0OXOmMMOCTH B NPUOOPETCHUH
£ 5 | 3IIEro KOHTAKTa, JOPOrUX MOCTOSIHHBIX MAarHHUTOB, TEX-
2 £ | 2) BbicOKass HAJEKHOCTh | HOIOTHs KOTOPBIX [0 KOHIA B YKpanHe
2 5 | pabotsr, He oTpaboTaHa.
a ; 3) BBICOKOE 3HaueHHE | 2) IMOCTOSHCTBO MAarHUTHOTO IIOTOKA,
2 §§ KIIA. HEBO3MOKHOCTb €T0 PEryJIMpOBaTh.
g g 3) BEICOKAst CTOMMOCTb.
E E 4) oTCyTCTBHE OTEUECTBEHHOH 0a3sbl
o Z MPOU3BOJICTBA.
[ >
]
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IIponomkeHue TabIUIBI

g
2 o H
g |23 penMyIecTBa €II0CTaTKH
=
=
1) Bo3mMOXHO UcHosib- | 1) HEOOXOAUMOCTh YCTaHOBICHHS DPELYKTO-
30BaTh B ABTOHOMHBIX | POB, T.K. HCIIOJB3YIOT JCIICBbIC THXOXOIHBIC
CHCTEMax B COYCTaHHM | TypOuHBI (c uactoroil BpamieHus 20-
¢ npyrumu MaimnHaMu. | 30 06/muH). HeoGXomuM peayKTop ¢ BbICO-
Bo3moxxHO KackagHoe | kuM  KoddduimeHtom — mpeodpa3oBaHHs
coenunenne aByx AL | (K,.,=50-70),uto TpebGyeT NONONHHTEIBHBIX
= | wm coenunenne Al M | pacxozioB Ha YCTaHOBKY, obciyxuBaHue,
g | AT ¢ napaiienbHbIM | PEMOHT, CHIDKAECT HAIEKHOCTb, SBIACTCS
S | Bo3OyxIeHHEM. HCTOYHHKOM MEXaHHYECKOrO IIyMa.
2. | 2) npoctora B 06CiTy- | 2) HEBO3MOXHO YNPABIATH PEKUMHBIMHU
3 § JKUBaHHH; napameTpamH, 4To ObIBaCT HEOOXOIUMO IIpU
Z | 3)HamexHOCTS, HOPBIBUCTOM BETpE;
_§_ 4) wumeoT cpaBHU- | 3) B aBTOHOMHOM PEXHME HEOOXOHUM aBTO-
o | TEeNBHO Majble KoJie- | HOMHBIH MCTOYHHK PEaKTUBHON MOIIHOCTH,;
% GaHust TeHepHpyeMmoii | 4) orpaHHYCHHE B MPOMBIIUICHHOM MPUME-
MOIIHOCTH, BJICKTPO- | HEHHH M3-3a MCKaXCHHOI (HOPMBI BHIXOIHO-
MarHUTHOTO MOMEHTA | TO HAIpPSUKCHHS M HEYHOBJICTBOPHUTEIBHBIX
W TOKa IpPHU INapajl- | JMHAMHYECKUX CBOICTB.
JenpHON pabote, npu | 5) HanuuMe CKOJNB3ALIEIO KOHTAKTa, YTO
HEePEMEHHOH CKOPOCTH | CHM)KaeT HaJEKHOCTb.
BETpa U €ro MopbIBax.
1) uckiroyeHue ckoib- | 1) He0OXOMMMOCTh B MPHOOPETEHHH IOPO-
3SI1IEr0 KOHTAKTA, IMX MOCTOSHHBIX MAarHWUTOB, TEXHOJOTHS
2) mpoctbl ¥ yI0OHBI B | KOTOPBIX 10 KOHIIA B YKpauHe He 0TpaboTa-
9KCIUTyaTalliu, BBICO- | Ha;
xoe KII/I; 2) TOCTOSHCTBO MArHUTHOTO IIOTOKA, T.C.
3) COXpaHsSIOT YCTOM- | HEBO3MOXKHOCTH €r0 PEryJIHpOBATH;
4uBble paboune xapak- | 3) BBICOKasi CTOMMOCTb T€HEPATOPOB;
4 TEPUCTHKUA Ha TPOTs- | 4) OTCYTCTBHE OTCYECTBCHHOW Ga3bl MPOU3-

Cneunuanabhbie CI' ¢ MArHHUTOJICKTpHUYe-

CKHMM BO30YKIeHHeM

JKCHHMHU HC MCHEC ECA-
TH JICT.

BOJICTBA
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IIponomkeHue TabIUIBI

'
= |8 &

5 | =82 [peumyiecTsa HepocraTku

2 le s

= &
1) Tlpu npumeHeHud | 1) BbILIE CTOUMOCTB, CJIOKHEE KOHCTPYK-
npeoOpasoBatenss C sB- | LK, HIDKE HAJIKHOCTB, 4eM y AM;
c:» HBIM 3BCHOM IIOCTOSIHHO- | 2) HaJM4YHE CKOJB3SIICTO KOHTaKTa U He-
T | ro Toka M HMHBEPTOPOM | OOXOIMMOCTb HCTOYHHMKA MOCTOSHHOTO
; HampsDKEHHUsT MPHU  [IH- | TOKa Jyisi OOMOTKU BO30YXKICHUS;
>’ | POTHO-MMITYJILCHOM 3) npu HEOOXOIUMOCTH Oe3pelLyKTOPHON
§ YIpPaBICHUY, BO3MOXKHO | YCTAHOBKHM YCJIOXHSETCS KOHCTPYKIIMS,
= | HONY4HTh B TOKE HM3KHI | yBEIMUMBACTCA BEC M IICHA,
E COCTaB TapMOHHK, yiyd- | 4) xecTkas 3aBHCUMOCTb dacTothl DJIC ot

5 € | WCHME  JMHAMMYCCKHMX | CKOPOCTH BpAILCHHs. DTO OIPaHMYMBACT, A
£ | ceoiicTBa 0OBeKTa, B PETHOHAX C PE3KMMH IOpHIBAMH BETpa
S | 2) BO3MOXHOCTB ympaB- | JENaeT HEBO3MOXKHBIM, Hcriomb30Banue CT'
g | meHMs peakTMBHON MOII- | IS HPAMOTO BKIIOYEHHs B ceTh Oe3 ITITY.
€ | Hocthio c reHepatopHoii | 5) Jlna obecredeHus INapaMeTpoB TOKA H
% CTOPOHBI. HANpsDKEHUS C JOIYCTHMBIMH TEXHHUYE-
o CKMMH XapaKTEpUCTHKaMH HE00X0JUMO
b [PUMEHSTh MPeoOpa3oBaTed C SBHBIM

3BEHOM IOCTOSIHHOT'O TOKa M WHBEPTOPOM
HaIpsDKCHHUS.
2 | 1) Bo3moxHO MCMONL30- | 1) HanMuMe HAa POTOPE CKOMB3SNIETO KOH-
S | BaTb B aBTOHOMHBIX CHC- | TaKTa IS IOABOJA HANPSIKEHUS K 0OMOTKE
§ TeMaX B COYETaHHH C | BO3OYKICHHsS POTOpa U HEOOXOAUMOCTH B
S | mpyrumu MalllMHaMH. | npeoOpasoBaTene 4acTOThl AJIs PEryanupo-
= | BosMOKHO — KackajHOE | BAHUS HALPSIKEHMs BO30YXKIEHUS;
g | coemunenne ¢ Al wiam | 3) OpH OTKIOHGHHH CKOPOCTH OT CHH-
Z | coemunenue ¢ AT u INIT | XpoHHOH TpeOyeTcs 3HAYMTENBHOE YBEIH-
£ | ¢ mapammensHEIM BO3GY- | YeHHe PEAKTHBHOH MONIHOCTH M HAmps-
£ | xaennem. KEHUs B 0OMOTKE BO30YKACHUS.

6 = | 2) Bonpmas ycroifuu- | 4) Ipu NPUOMHKEHNH CKONBKEHHS K HYIIO
E BOCTb. U HECHHYCOMJAIBLHOCTH B BBIIPSIMHTEIIE,
= [MTAOIEM OOMOTKY BO30OYKZICHHsS, B Ha-
2 IPsDKCHHU T'eHepaTopa BO3HHKAIOT 3HAYH-
£ TeJbHBIC CYOrapMOHHKY, a TPH Napauieib-
2 HO#i paboTe U PeryIMpOBaHHUH HAPSKCHHS
2 0 BeNMYMHE U (a3e CKOJBXEHHS, B BbIpa-
S 0aTbIBACMOM  HANPSDKCHHH  BO3ZHUKAIOT
5 MyJIbCALUM, IIPAKTHYECKH IOBTOPSIOLINE
< IyJIbCALIUM MOMEHTA BETPOTYPOUHBI
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Hanpasienne BeTpa 0OBIYHO HE CTONH CYIIECTBEHHO C TOYKH 3PEHUS
s exTrBHOCTH paboTel BOY. OmHako B pa3nudHBIX JIAHIIAPTaX BETPHI
pa3HBIX pyMOOB HMMEIOT HEOIWHAKOBYIO ITOPBIBUCTOCTH M CKOPOCTH. Mx
MTOBTOPSIEMOCTE ONPEIEIISIOT 10 PO3€ BETPOB. YTIIOBBIE TPAIUEHTHI CKOPO-
CTH CYIIECTBEHHO BJIMAIOT Ha paboTy MEXaHM3MOB aBTOMaTHYECKONW OpUEH-
Talli{ ¥ Ha BEJIMIHHY THPOCKOIMMYECKUX HAarpy30K. MomrHocTs BOVY:

3 2
P= CP dn)? lj% lj]an lj]Mex ' Br. (1)

CornacHo MHeHHIO MHOTUX ucchenoBateneir, (EWEA 1991; Aunep-
coH, 1992, Beurskens and Jense?001),eciii ©3BECTHO CpeHEE 3HAUCHHE
CKOpPOCTU BETpa Ha IUIOMIAJKE YCTAHOBKH BETPOTYPOWH, TO IUIS OPHCHTH-
POBOYHOTO pacyeTa KOJIMYECTBA BBHIPAOATHIBACMOI DJICKTPOIHEPTUU B TOJ
(3, kBtyac) ucnone3zyem popmyny:

D= K-Vms-At-N; kBT-4ac, (2)
rae K = 3,2 —uncieHHbIH K03()PHUIUEHT, TOTYYCHHBIN IS TUMHYHBIX Xa-
paKTEepHUCTUK pabOTHl BETpOTeHEepaTopa, 3HAHMSI MPUOIU3UTEIHHOTO 3HaYe-
HUS CpEIHEH CKOPOCTH W YaCTOTHl M3MEHEHHsI CKOPOCTH BeTpa; V, — cpeln-
HETOoJI0Basi CKOPOCTh BETpa Yepe3 CeueHUe MOBEPXHOCTH, 00pa3yeMoii Jio-
MacTAMM BETPOTYPOMHBI, M/C; A, - CEUEHHE MMOBEPXHOCTH, 0Opa3yeMoi J1o-
MACTSIMU BETPOTYPOHHEI, M2; N —ugucio BOY, mr.

BripabaTbiBacMasi TEHEPAaTOPOM aKTHBHAS MOIIHOCTH P MpsMO TIpo-
noprmoHansHa KII/I reHepaTopa 1 BETpOyCTaHOBKH, 3aBUCHT OT TUNIOTHOCTH
BO3/yXa, KOTOpasi H3MCHSICTCSI CE30HHO U 3aBUCHT OT JIABJICHHUS U TEMIIepa-
TypsI, K03 dUIIMeHTa MOIIIHOCTH BETPOYCTaHOBKH Cp, a TAKKE HAXOJTUTCS
B KyOHMYECKO# 3aBUCUMOCTH OT CKOPOCTH BETpa V U B KBaJpPaTHYHON 3aBH-
CHMOCTH OT uameTpa BeTpokoieca D.

IIpu paccMOTpeHHH DHEPTETHYECKUX COOTHOIICHUH YCIIOBUMCS TIpe-
HeOperaTh TMOTEPSIMH B CHUCTEMaxX M TpUMeM KOIPQPHUIMEHT MOITHOCTH
COoSp=const. YpaBHeHus OanaHca MOITHOCTEW IS aBTOHOMHOH CHCTEMBI
AIEKTPOCHAOKEHUS C ACHHXPOHHBIM TEHEPATOPOM C CaMOBO30YKICHHUEM TIPH
BKITIOYCHHUN KOHJICHCATOPOB B IIETIb CTATOPHON OOMOTKH TIPEICTABUM B BUJIEC:

my-Us-l1-cogp; = mg-Uz-l-cosp;. 3)
3amumeM jganee ypaBHEHHs OajlaHCa PEaKTUBHBIX MOIIHOCTEH TPH aK-
TUBHO-WHIYKTUBHOW WM aKTHBHOW HATrPy3KE W MPH HCIONBE30BAHUH B I'CHE-
pPaTOpPHOH YCTAaHOBKE TOJILKO IMYHTHPYIOIINX KOHICHCATOPOB WM IITYHTH-
PYIOIINX ¥ KOMIAYHIUPYIOIUX KOHICHCATOPOB.
|2
k _ 2 - .
My —— =1%oy L | =Q,p; (4)
o [C
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I 12 2 1
B-K =Qu; mEK - +mO20——— —oyL |=Qur.
my 0T Qar; m o, my o T 1 Qar:

2 2
ﬂ I_k+|_k :QAF'
(O4] C Ck '

rae |y, |, Iy — Toxm a3sl reHepaTopa, HArpy3Ky M IIYHTUPYIOIMINX KOH/ICHCA-
TOPOB, A; (1 — YIJIOBas YaCTOTa HANPSHKCHUS TeHEpaTopa; L — MHITyKTHBHOCTH
¢aser Harpy3kH; C, C, — eMKOCTh IIYHTHPYIONUX U KOMITAYHIUPYFOITAX KOH-
JICHCATOPOB; (1, @ — (ha30BBIC YIIIBI CIBUTA TEHEPATOPa M HATPY3KH; My — KOJIHYe-
cTBO (haz reHeparopa; My-U;-11-:co$= P, —IMEKTpOMarHuTHast MOIITHOCTh TeHE-
patopa, Bt; Qar — peakTuBHas MOIIHOCTh FeHepaTopa, ornpenessiemMas U3 co-
OTHOIIICHHUS:
my Uz:l3-Sinp;= Qur

YpaBHeHUs OanaHca peaKTUBHOW MOITHOCTH MPUMEHNUMEBI IS aBTOHOM-
HOM CHCTEMBI JIMIIH B TOM CITy9ae, €CIIH IJIsl BRIPaBHUBAHUS YaCTOTHI y TIOTpe-
OuTenell aBTOHOMHOH CHCTEMBI HE IMPUMCHSCTCS BCTaBKA BBIIPSMHTCIIH-
uHBepTOp. ECnu nmaHHas BCTaBKa €CTh, TO OalaHCH PEAKTHBHON MOIIHOCTH
COCTaBJIAIOTCS OTHEIBHO st Al' ¢ 1IeNbr0 ero BO30YXKICHHS U JUI aBTOHOM-
HOU SIICKTPUYIECKON CETH C IIENBI0 00CCIICUCHUSI TIPHIIICKHOTO Ka9eCTBa JIICK-
TPO3HEPTUH MYTEM KOMIICHCAIIMH PEaKTHBHON MOIITHOCTH.

IIpu coBmecTHO!H mapaiuleIbHON padoTe TeHEepaTOPOB HA AKTHUBHO-
WHAYKTUBHYIO HArpy3Ky WX aKTHBHBIE MOIITHOCTH CYMMHPYIOTCS, a peak-
THBHAs MOIIHOCTh CUCTEMBbI CTAHOBHUTCS PaBHOW CyMMapHOW peakTUBHOM
MOIITHOCTH ITYHTHPYIONINX M KOMIAYHAUPYIOIINX KOHICHCATOPOB.

Jist paboThl 1000# aCHHXPOHHON MAIIWHBI B TEHEPATOPHOM PEKUME
HEO0OXOIUM HCTOYHHK PEaKTUBHON MOITHOCTH. 3HaUYC€HHE €MKOCTH, HEO0O-
XOJUMOM TS BO3OYKIIEHUS TeHEpaTopa MpHu TaHHOW YacToTe:

1

Pl

rae Ly 1 Ly — COOTBETCTBEHHO MHIYKTUBHOCTh OOMOTKHM CTaTOpa M HaMar-
HUYMBAIOIIETO KOHTypa reHepaTopa, I'H.

B obmewm ciydae, eMKOCTh, HEOOXOOUMAS ISl TIOTYYCHHUS HaTpsKe-
HUS Ha TeHEpaTope MIPH 3HAYCHUH HATPY3KH, OTIPEIENIIeTC:

Qc=mUc2/X. = Q + Q, = P, tgy, + P, -tgp,, Bap.
IIpunumas P, = P, = P, ¥ BbIpaxas
Xc=1/(0,C) =1/ (2rf,C), Om,

MOJyYHM OKOHYATEIFHOC 3HAYCHHUE EMKOCTH, HEOOXOIMMOHN s pabOThI
ACHHXPOHHOTO T€HEepaTopa ¢ IMEePeMEHHON YacToi BpalleHHs MPUBOTHOTO
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JIBUTATEIIS:

C= PHOM (tgpr + tan)/(znfl'ml'Ucz)’ @.
rae P,oy — MOIIHOCTE, OT/JaBaeMas TeHepatopoM, BT, U, — HampspkeHue Ha
KOHJIeHCaTopax, B; f; —gactora BeipabarsiBaemMoro toka, I'1y; ¢, ¥ ¢, — yTJIbI
capura ¢az mexmy HanpspkerareM U, = U, 1 TokaMu TeHepaTopa v Harpy3Ky.

AstoHoMHBIE Al 11€51€C000pa3HO NCTIONB30BATh PH 3HAYSCHUSIX

N, Ny = 0,9.

IIpu MeHbIIUX N, TpeOyeMasi eMKOCTb OBICTPO BO3PACTACT U TCHEPATOp
MTOYTH MOJIHOCTHIO 3arpyKaeTCsl PCaKTHUBHBIM TOKOM.

U3 ypaBuenus (4) — GanaHca peaKTUBHOW MOIHOCTH Ui aKTHBHO-
WHAYKTUBHON HArpy3KH, — MOXKHO HAWTH 3aBUCHMOCTH YTJIOBOW YaCTOTHI
BpallleHusI Bektopa Hanpspkenust: f = 04/(2r) ¢ yactoroii f B cetn.

AI' TOTyCKarOT OTHOCHUTEIBHO MPOCTYIO MapallieIbHyI0 paboTy B OT-
JMYHe OT CHHXPOHHBIX TeHepatopoB, (CI'), TpeOyrommx mpH mapaieabHOM
BKITIOYCHHUHU CTPOTOH CHHXPOHM3AIMHM YacTOTHI BpaIIeHUI. Y HapaielbHO
pabotatormmx Al 94acTOTHI BpaIieHUs MOTYT Pa3In4aThCs, IPH 3TOM B 00-
e menmu CTaTOPHBIX OOMOTOK CO3[aeTcs TOK TaKOW YacTOTHI, KOTOpas
COOTBETCTBYET PE30HAHCY B MOJIHOM SKBUBAJICHTHOW CXE€Me€, BKJIIOYAIOIIEH,
MTOMHMO IICTIA HATPY3KU U KOHJICHCATOPHOW OaTapew, Iemu 00beIMHCHHBIX
CTaTOPHBIX U POTOPHBIX OOMOTOK I'€HEPaTOPOB C COOTBETCTBYIOUIMMH aK-
TUBHBIMHU M PCAKTUBHBIMU COMPOTHBICHUSIMHU.

AT" HaXo#AT OTPaHUYCHHOE MPUMCHCHHUE B OTHOCHUTEIFHO MAaTOMOII-
HBIX UCTOYHHUKAX TOKAa B aBTOHOMHBIX YHEPrOYCTaHOBKaX. [Ipy HEKOTOPHIX
YCIIOBHSIX BO3MOXHa pabora B pexkume AlT MOIIHBIX TypOOTeHEpaToposB.
[epcniexTuBel coBepmeHcTBOBaHMI Al i ux Oosiee MHPOKOTO BHEIPEHUS
CBsI3aHBI ¢ TIPOBOJAMMON B HACTOAIIEE BpeMs pa3paboTKOi BbICOKOd(Ddek-
THUBHBIX JIETKAX KOHACHCATOPOB.

BoiBoabl. 1. Muorue crpansl nocienane 20-257er yaenstor ocoboe
BHUMAaHHE Pa3BUTHIO HETPAIUIIMOHHBIX CIIOCOOOB ITOIYUEHHU YHEPTUH, U B
YaCTHOCTH, WCIIOJIb30BAaHHUIO PHEPTUU BeTpa. PacmmpeHue MCHoiIb30BaHUS
B3OV moxkeT uaTu B HanpaBiIeHUSIX:

— o0ecreyeHre MEKTPOIHEPTHEN PA3TUIHBIX MAIIBIX 00BEKTOB. Mori-
HOCTh Takux BOY momxkHa ObTh B penenax 25-100xBr;

— obecrieueHEe COBMECTHOM Pa0OTHI ¢ CYIIECTBYIOUIMMH 3HEPTOCHUC-
TeMaM{ TPaJULUOHHON 3HepreTuku. MomHocTh Takux BOC Moxer onpe-
IeNAThCs B nHTepBasie 3-15MBT;

— CHa0)XeHHE AJIEKTPOIHEPTHel MPOMBICIOB HedTera3oBoil oTpaciy,
YAAJCHHBIX OT IEHTPAJbHBIX CHCTEM dHEeprocHaOkeHus. s 3THX meien
NPUTOIHBI TEPEBIDKHBIE H cranuoHapHele BDY womHocThio 100-
1000kBT.
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2. YCTaHOBICHO, YTO B aBTOHOMHBIX JJIEKTPHYECKHX CETSX, P HC-
moss3oBannd BOY momuocTeio 10 200 KBT, peKOMEHIyeTCsl MPUMEHCHHE
cuaXpoHHbIX reHepatopos (CI') ¢ mocrosaubiMu Marautamu (CITIM), ko-
TOpbIE UMEIOT NPEHMYIIECTBA 110 HAJSKHOCTH, SKOHOMHYECKUM ITOKa3aTe-
nsm 1 KIT/I. DToMy crocoOCTBYeT CO3/TaHNE HOBOTO ITOKOJICHHS ITOCTOSTH-
HBIX MAarHUTOB C BBICOKMMH TEXHHKO-3KOHOMHYECKHMH IIOKa3aTesIMH,
HMEIOIINX BBICOKYIO KO3PIUTHBHYIO CHITy H BO3MOXKHOCTB JIOJITO €€ COXpa-
HsITh. Takne MarHUTHI MO3BOJISAIOT MONYYHTh B paboueii 30He (BO3LYIIHOM
3a3ope) 3HaueHne MarHuTHON mHAyKuuu a0 0,8-0,9Tn, 4To B HEKOTOPBIX
cily4asix AaXKe TNPEeBBIIIAeT 3HaYeHHWE HHIYKIUH, MOIydaeMoe IPH 3JeK-
TPOMAarHUTHOM BO30YK/ICHHH.

3. Knaccuueckne no konerpykun CIU ¢ 3JI€KTpOMarHUTHBIM BO30YX-
JIEHUEM yCTaHABIMBAIOTCS Ha YCTAHOBKAX JIMOO Mayoi, JIMOO OYeHb 0OJIb-
ol MOIIHOCTH. TeXHOIOTHsl U3TOTOBJICHNUS | OIIBIT pacdyeTa TaKUX MaIluH
HO3BOJUIET yCTAHABIMBATH MOIIHBIC GE3peLyKTOPHBIC YCTAHOBKH (MOIIHO-
cTei0 10 2 MBT) ¢ xopommmu MaccorabapUTHBIMU [TOKa3aTe/sIMH, BBICO-
kuM KITJ[ 1 BO3BMOKHOCTBIO pETYJIMPOBATh HAIPSHKEHUE B IIMPOKUX TIpejie-
Jax 3a CYET U3MEHEHHS TOKa BO3OYKICHUS.

4.Y CI cymecTByeT »ecTKasi 3aBUCUMOCTb 4aCTOTHI T'€HEpHPYEMOit
3JC ot ckopoctu Bana. Ecnu BeTep HecTaOmIileH, TO B TeHEPAaTOPE MOSBIIS-
I0TCS BBICOKHE 3Ha4EHHs IEPEMEHHBIX COCTaBIISIOIINX B PEXUMHBIX Tapa-
MeTpax, yXyamaercss paboTa TakMX I'€HEpaTopoB IapajuleNbHO C CETHIO.
OTO OrpaHWYMBACT, a B PETMOHAX C PE3KUMHU IOPHIBAMH BETpa JieNlacT He-
BO3MOXHBIM, Hcroib3oBanue CI' i mpsAMoro BKIIOYEHHS B ceTb. llpu
TaKoil paboTe MeXIy TeHepaTopoM U CEThIO YCTAHABIUBAIOT MOJYIPOBOJ-
HHUKOBBII IIpeo0pa3oBaTeib YaCTOTHI.

5. ACHHXPOHHM3HPOBAHHBIE CHHXPOHHbIE renepaTopsl (ACIT) HaxomsaT-
sl cKopee B CTaJlM Pa3paboTKH, YeM B CTaJUU IPOMBILIIICHHOTO IPHMEHe-
HuA. Y ACT K cHMMETpHYHOMY B MarHHUTHOM OTHOIIEHHH POTOpPY, Yepes3
TPHU KOJIbIIa, K Tpexda3Hoi (nHOTHAa, IBYX(pa3HOH) 0OMOTKE BO30OYKICHUS
TIOJIBOASAT HAIPsDKEHUE, BEMMYMHA U (pa3a KOTOPOTO M3MEHSETCs MpOIop-
LIMOHAJIFHO CKOJIb)KEHHI0. PerymupoBaHue HampspKeHHS BO30YXKICHHS
OCYIIECTBIISICTCS 32 CUET MPpeoOpa3oBaTes YaCTOTHI.

6. HecmoTpst Ha BHUMaHHE K BOIIPOCaM BETPOIHEPTETHKH B LICJIOM H, B
YaCcTHOCTH, K reHeparopam BDY, okoHYaTeIHHOro OTBETa Ha BONPOC 00
ONITHMAJIEHOM THIIE TeHepaTopa I KaKAOro OTpe3Ka JOCTHTHYTBIX MOII-
HOCTEH HET.

Cnucok auteparypsl. 1. Cudenvnuxos 5.B. CoBpeMEeHHOE COCTOSIHUE M CPaBHH-
TEeNbHBIH aHaJIN3 KOHCTPYKTHBHBIX CXeM BeTporeHeparopos. // Bectuuk Ileuus-
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AHAJIN3 BO3MOKHOCTH HCHOJIL30BAHHUSI PA3HBIX THUIOB IeHEPaTOPOB ISt
BETPOIHEPreTHYECKUX YCTAHOBOK C Y4eToM aAuanasoHa MourHoctu / IllleByenxo
B.B., Kyauur SI.P. // Bicuuk HTY "XIII". Cepist: [IpoGiieMu yI0CKOHATICHHS €JIeK-
TpUYHUX MamuH i anapatiB. Teopis i mpaktuka. — X.: HTY "XTIII", 2013. —Ne 65
(1038). —C. 107-117 bi6miorp.: 3 Ha3B.

Bubip Tumy reHeparopa € OCHOBHMM ITUTaHHSM KOMILICKTALIii BITpOCHEpreTH-
YHUX YCTAQHOBOK. B JaHmil yac, He3alex)HO Bill MOTY)XHOCTI i BUIY KPHJIbYATKH,
[PAKTHYHO 3aBX/JHM B HUX BCTAHOBIIIOIOTH ACHHXPOHHI I'€HEpaTtopu. Po3mIMpeHHs
[iana3oHy MOTY)KHOCTEHl BITPOyCTAHOBOK BUMarae BU3HAYCHHs THILy I'eHeparopa 3
ypaxyBaHHsAM LIUX [apaMeTpiB.

KmrouoBi cioBa: TypGoreHepaTop, BiTpOeHEpreTHuHa yCTaHOBKA, Tiara3oH
MOTY>KHOCTI.

Select of the generator type is a major issueémptieparation of the complete
set of wind-driven power plants. Currently, indegemtly on the power and type of
impeller, practically always asynchronous geneste mounted in them. Extend-
ing the wind-driven power plants’ power range regsiidetermining the type of
generator taking these parameters into account.

Key words: type of generator, wind-driven power plant, powaarge

IlleBuenko BajsenTnna BiagmmmpoBHa, K.T.H., JOLEHT, IOLEHT
xadenps! "Onexrpuueckue MammuslT HTY "XITN". B 1977r. B XIIU
3aLIMTHIA JUIUIOM HHXeHepa-¢u3uka. B 19813amutuna quccepTamuto
B JIGHHHIPaJCKOM HOJUTEXHHMYECKOM HHCTHTYTE 110 CICHHATBHOCTH
9JICKTPUYECKHE MAILIMHBI ¥ ATIapaThl.

OO0nacTh HayYHBIX MHTEPECOB AJICKTPOIHEPTETHKA, ONTUMHU3ALMS Ia-
pPaMETpOB M TEXHHYECKUX XapaKTEPUCTHK TypOOreHepaTtopoB, HETpa-
ILIMOHHAs SHEPTETUKA, CBEPXIIPOBOAUMOCTb.

Kymnm SIna PomaHOBHA, CTY/ICHTKA 3JIEKTPOMAIIHHOCTPOUTEIBHOTO
¢axynsrera, rpynmst OMC-11A HTY "XIIN".

O61aCcTh HHTEPECOB — 3JIEKTPOIHEPTETHKA OT BO30OHOBIISIEMBIX HCTOY-
HHKOB, BETPO3HEPIeTHKA, KOHCTPYKIMH U 3KCILTyaTalusl BETPOreHepa-
TOPOB.
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