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Jkonormnyeckn 6e3BpenHan aHepreTuyeckaa TexHoNoruAa

BaKny\/IHaFl TEXHONIOIMMA N Hade>XHaA N30J1aUnA

B nocnepHue rogbl 3awmTa okpy>atloLen cpenbl
cTana ogHUM M3 BaXXHbIX BONPOCOB B 0b6LiecTBe.
TpeBOXHbIE OTHYETbl MO NapHUKOBOMY 3 dekTy n
M3MEHEHUAM KIMMaTa 3acTaBAaloT 3aaymMaTbca O
CEpPbE3HON Yrpo3e XN3HU Ha 3emne.

Cenyac kaxkabih U3 Hac A0JI)XEeH O0CO3HaTb
OTBETCTBEHHOCTb 33 3TU ABJIEHMA.

Bbi6pochkl anerasa ns pacnpegenmrenbHbiX
YCTPOWNCTB BHOCAT 3HAYMTENbHbIN BKNag B
pa3BuTUE NapHUKOBOro addekTa N ceA3aHHbIE
C HUM U3MeHeHuA knumaTa. HecmoTpAa Ha ToT
(axT, 4TO NapHuKoBbIV ra3 SFe nmeet
XapakTepucTtuky “HexenatenbHbin” (11 B
KunoTtckom npoTtokone, 06beMbl NPOM3BOACTBA
3TOro rasa NPoOAoNXaloT yBENNYNBATbLCA MO
Bcemy mupy. Micnonb3oBaHune
pacnpegenuTenbHbIX YCTPONCTB ANA cpegHero
HanpAXeHWA, He coaepXXalunx aneras, NO3BONAET
BaM cAenatb NOCWUJIbHbIN BKNag B CHUXEHMWE
BbIOPOCOB 3nerasa B atMocdepy niaHeThl.

AnbTepHaTUBbI anerasy

dneras UCNONb3yeTCA B Ka4eCTBE M30NALMUN 1 KOMMYTaUMOHHOW cpefbl
B pacnpefenuTenbHbIX ycTponcTeax. [aHHbin ra3 obnagaeT XopoLwymm
KOMMYTaUMOHHbIMW CBOIMCTBaMM U MO3BONAET YMEHbLIUTL Pa3Mepsbl
pacrnpefenuTeNbHbIX YCTPOMCTB C ra30BOW U30NALMENR B CPaBHEHUN CO
CTaHAAPTHbLIMY pacnpeaenmTenbHbIMU YCTPONCTBaMM C BO3AYLLIHON
nzonaumeit. OHaKo, HECMOTPA Ha TO, YTO AN1A pacnpeaenUTENbHbIX
YCTPOWCTB BbICOKOro HampsxeHus (> 52 kB), ucnonbayembix B ceTax
aneKTponepenayn, oOTCyTCTBYIOT 3KOHOMUYECKU BbIFOAHbIE
ansTepHaTuBbI 3nerasy, ero NpYMeHeHve B pacnpenenuTesbHbIX
YCTPOWCTBax cpefHero HanpaxeHua (< 52 kB) ABnAeTcA abconoTHO
N3NNLLHWM.

Ha pblHKe MpUCYTCTBYIOT ansTepHaTUBbLI 371Era30BbIM YCTPOWCTBAM,
HUYYTb He yCTyratolme uM no Kadectsy 12l B kayecTse ansrepHaTBb
af1erasy MOXeT NPUMEHATLCA KOMOUHALMA BaKyyMHOW TEXHONOrUW AnAa
KOMMYTaUMK 1 BbICOKOKA4YECTBEHHbIX MaTepuanos AnAa nsonaummn. 3a
CYET 3TOr0 MOXHO YMEHbLLUTb Pa3Mepbl pacrnpeaenTebHbIX
YCTPOWCTB O Pa3MepOB, CPaBHUMbIX C 31€ra30BbIMU
pacnpefenuTeNbHbIMU YCTPONCTBAMU.

O6ayMaHHbIN BbIGOP B NMOJb3y pacrpeaenuTeNbHbIX YCTPOcTB 6e3
anerasa

B 80-x rogax XX Beka KoMnaHWA, HOCKBLLUAA Toraa Ha3saHue “Holec
group”, pa3paboTana yHAaMEHTaNbHOE PeLLeHne, KOTOPOe NMO3BONIO
0TKa3aTbCA OT UCMOJb30BaHWA 31era3a B Ka4eCTBE KOMMYTALMOHHOW 1
N30MNALNOHHON cpefpl B 000pyLoBaHWY CPeAHEero HanpAaxenua. B 1o
BpemMA komnaHmA Holec nmena cobCTBEHHOE NMPON3BOACTBO 3/1€ra30BbIX
TexHonoru. OCHOBHbIMU MPUYMHAMKM OTKa3a OT MCMONb30BaHUA 3nerasa
B 060pYA0BaHMN CPEeHErO HaMPAXEHNA ABNANUCH CIOXHOCTb
Tpebyemoin 06paboTkn 1 HEOBXOAMMOCTb NPUMEHEHMA AOMOMHUTENbHbBIX
Mep 6e30MacHOCTI NPW UCNONb30BaHNN 060PYAOBaHNA B OOLLIECTBEHHbBIX
30Hax (KWMblx KBapTanax 1 TOpProsbix LEHTpax). Takxe cyluecTBoBana
OMacHOCTb TOro, YTO 3nera3 OydeT Npu3HaH OMacHbIM Af1A OKpy>KatoLLlein
cpefpl BelllecTBOM, Kak 3aTo npousowwno ¢ [MXB n acbectom. Komnanua
Eaton Cutler-Hammer, koTopaAa ABnAnack nMaepomM no npogaxam
obopynosarHna NEMA/ANSI cpeaHero HanpaxeHna B CoeAMHEHHbIX
LLTaTax AMepuku, 3aHMManachb pa3paboTKom pacnpeaenmTenbHoro
ycTponcTea 6e3 anerasa no Tem e npu4nHam.




BakyyMmHbIii npepeisaTens. Bua B paspese

®dakTbl 06 3nerase

Aneras (SFg) ABNAETCA UCKYCCTBEHHbBIM BELLECTBOM, COCTOALLIMM U3
OAHOro aToMa cepbl U LWeCTn aToMoB pTopa. Ineras He BCTpevaeTcA
B MpUpoAe B eCTECTBEHHOM BuAe. Jneras TAxenee Bo3ayxa U1
COXpaHAEeT ra300bpa3HoOe COCTOAHME NPY KOMHATHOW TeMnepaType.
3neras B HOPMasibHbIX YCIOBUAX ABNAETCA MHEPTHLIM COeAMHEHNEM
13-3a NPOYHbIX CBA3EN Mexay aToMaMu cepbl 1 dTopa. JaHHbin ra3
NMeeT onpeneneHHble aneKTpuyYecke CBOMCTBA, KOTOpbIe MO3BONAOT
CMOMb30BaTh €ro B KA4eCTBE U30NALMOHHON 1 KOMMYTALLMOHHOWM
cpenbl B pacnpenenuTeNibHbiX YCTPOWCTBAX CEeTen anekTpocHabXeHNsA.

Mpu cropaHum, Hanpumep, NPy BO3HMKHOBEHUW BHYTPEHHEN Oyru B
pacnpenennTenbHOM YCTPOWNCTBE, aera3 pasnaraeTca Ha TOKCUYHble
BellecTsa. B ciyyae BO3HUKHOBEHWA BHYTPEHHEN oyri aneras u
TOKCUYHbIe NOBOYHbIE MPOAYKTbI NonafatoT B atmocdepy. [ofobHbie
peakuuu Takxe MeIoT MeCTo BO BpeMA HOpMasibHOM aKcryaTaumum
npy KaxaoM ralweHun ayri. ToKCUYHble MPOAYKTbl OCTAlOTCA B
Kopryce yCTPOICTBa, B CBA3M C YeM TpebyloTcA creumasnbHble Mepbl
NPEAOCTOPOXKHOCTY NPU AEMOHTAXE W YyTUAM3aLUKM CUCTEMBI MO
OKOHYaHWK cpoka Cy>bbl.

Onerasoeoe pacnpegenuTenbHoe YCTPONCTBO

CyLlecTBYET TPU OCHOBHbIX TUMA KOHCTPYKLMW pacrnpeaenmnTesbHbiX
YCTPOWNCTB C 311era3oBoi nsonaumen. B aByx Tvnax KoHCTPyKLuK,

a MEHHO B CUCTEeMax C perynmpyemMbiM AaBfeHUEM W 3aKPbITbIX
cucTemax Mnof AaB/ieHNeM, yTeukn anerasa HensbexxHbl BO BpeMsA
aKcnnyaTaumm. YacTuyHble yTEYKM CIyHaloTCA NP BbIMOMHEHWN
HeobX0ANMOro TEXHUYECKOrO 06CNYyXMBaHWA B TEHEHWE CPOKa Cy>XObl
ycTponcTB. Kpome Toro, yTeuky BO3HMKAIOT MpU AEMOHTaXe YCTPONCTB
Mo OKOHYaHUK CpoKa Cry>x6a.

TpeTbUM TUMOM KOHCTPYKLUMUW ABNAETCA repMeTUYHanA cucTeMa, He
TpebytoLana 0b6Ccny>XMBaHNA Ha NPOTAXEHUN cpoka Cly6bl. HecmoTpa
Ha TO, Y4TO NMPOV3BOAUTENN 3aABNAIOT OTCYTCTBUE yTeYeK B NMOA0OHbIX
cucTemax, aneras Bce paBHO OyAeT nonafatb B aTMocdepy, Tak Kak Ha
npakTuKe Yepes ynnoTHEHUA Bceraa npoucxodaT yteukn. Kpome Toro,
HeNb3A MOIHOCTBIO UCKIIOUYUTL YTEYKM Ha NPOTAXEHUN 3aABAEHHOIO
[IONIrOro cpoka cnyxo6sbl (> 30 neT).

Oco6eHHOCTN BaKyyMHOWN TEXHONOTUM
* bBesonacHocTb
e KomnakTHOCTb
e HapeXHocTb
> 30 000 mexaHW4ecknx nepeko4eHunit
> 100 nepeksiioYeHnin Toka KopoTKoro 3ambikaHua (Ik)

e He TpebyeT TexHMYECKOro 06CnyXXnsaHua

lTopoBoit 06bem BbIGpPOCOB 3nerasa B atmocdepy no Bcemy mMupy

[To mepe yBenuyeHnA NOTPebNEeHNA SHEPrnM Takke pacTeT 1 06bem
Mcnonb3oBaHWA anerasa. [lpegnonaraeTcA, YTO rogoBo 06beM
npon3BOACTBa anerasa coctasuT okono 8000 MeTpUYecKMX TOHH.
80% 3TOro o6bemMa UCMONb3YETCA B 3MEKTPUHECKMX TEXHONOMMAX AJ1A
KOMMYTaUMOHHbIX Onepauui, oxnaxaeHnsa u naonauuu 81,

O6bemMbl NPOM3BOACTBA 3/1era3a NOCTOAHHO PACTyT HECMOTPA Ha To,
4TO BTOT ra3 Bk/oYeH B KMOTCKMIA MPOTOKON B Ka4eCcTBe BELLIECTBa,
YBEMYMBAIOLLIETO MapHUKOBLIA addekT. MNocnenHne nccnenoBaHna
rokasasu, 4TO rofloBOW MPUPOCT KONMYECTBa a/erasa B atMocdepe
coctaBnaeT 8% = 0,7%. 3To camoe 6oblLLOe 3HaYeHNE Cpeamn BCex
NapHUKOBbIX razos 41,

Mo mepe yBennyeHnA KoNM4YecTsa pacnpeaenmTenbHbIX YCTPOWCTB,
MCMOMb3YIOLIMX 3/1era3 B Ka4eCTBe KOMMYTaLWMOHHOM U M30MALMOHHON
cpefbl, B aNeKTpuyeckmx ceTax, byaet pactn o6bem BbIGPOCOB
anerasa B atmMocdepy. 1o ByaeT NpoaonkaTbea, noka He N3MeHATCA
COOTBETCTBYIOLLE HOPMATUBBI.

Ucnonb3oBaHue anerasa orpaHuynBaeTcA Kuotckum NMnPoOTOKONIOM

Bbi6pochl anerasza 13 pacnpefenunTesbHbIX YCTPONCTB BHOCAT
3HaYMTENbHBIN BKNAA B Pa3BUTME NapHUKOBOro addekTa 1 CBA3aHHbIE
C HUM M3MEHEHUA KIMMaTa. Jrera3 BK/OYEH B CMUCOK MapHUKOBbIX
rasos B Kuotckom npotokone (1. Sneras AsnAeTcA cambiM akTUBHbLIM
13 LECTU MNAapHUKOBbIX ra30B U UMEET NOTeHLMan rnobasnbHoro
notennenua (M) pasHbIi 23 000 (5], MexnpasuTenscTeeHHan
rpynna aKcnepToB No naMeHeHwo knumata (MI3IKK), asnatouwanca
nogpasnenedmem OOH, koTopoe 3aHMMaeTcA AaHHOW Npobnemon,
BKJIOYMNIA 3/1era3 B CNMCOK Hanbosnee onacHbIX MapHUKOBbIX ra30B.
Knotckuin norosop (1992) npeaycmaTtprBaeT cokpalleHne Bbibpocos
anerasa. Ha cerofHALHWIA MOMEHT 0TKa3 OT WUCMOb30BaHNA ABMAETCA
Hanbornee AeNCTBEHHbIM CNOCOOOM BbIMONHUTL AaHHOE TpeboBaHue.

TEXHONOrMAMU, NCNONbIYIOLWNMU 31eras B kKa4ectee n3onaumn.

B kauecTtBe nnncTpauun npencrtassiaemMm Bam pacnpepnenunteilibHble yCTpOVICTBa cpenHero
HanpAa>XeHnAa npomn3soacTtea KOMnaHum Eaton, B KOTOPbIX HE UCMNOJIb3YyETCA 3Jieras.

PacnpepenvTenbHblie yCTPONCTBa cpefiHEro HanpaxeHua mapku Eaton Holec ncnonb3ytoT BakyymHble NpepbiBaTENN
1 TBepAble N30NALUMOHHbIE MaTepuansl. [laHHaA TEeXHOMOrMA ABNAETCA aKoNornyecky 6e30nacHon No cpaBHEHUIO C

Magnefix 3,6 - 15 kV Xiria 3,6 - 24 kV SVS 3,6 - 24 kV Unitole UP 3,6 - 175 kV MMS 3,6 - 24 kV
MogynbHoe KomnakTHoe pacnpesenutensHoe MogynbHoe LLnT ynpaBneHwa MopgynsHoe
pacnpeaenuTensHoe YCTPOWCTBO C M30nALMent 13 pacnpegenutensHoe anekTpoaBuraTenAmMm ¢ pacnpeaenuTensHoe

YCTPOMCTBO C n3onaumen
13 3MOKCUAHON CMOSbI ANA
cuUcTeM pacnpeseneHua

BNEeKTpoaHeprumn

3MOKCUAHOI CMOfbI 1
METanMYecKM KoprycoMm Asa
cucTeM pacnpeneneHma
3NEKTPONUTaHUA 1
NPOMBILLAEHHOMO NPUMEHEHIA

YCTPOWCTBO C M30nAumnen 13
3MNOKCUAHOW CMOSbI,
MeTanM4eCcKM KOpnycom u
BakyyMHbIMU NpepbiBaTENAMU

BO3AYLUHON U30nAuMei 1
METaNNYECKNM KOPMYCOM 1
rnaBHoe pacnpenenuTensHoe
YCTPOMCTBO C OANHOYHOM
cOOpHOW LUNHOW

YCTPOWCTBO C MeTananyecknm
KOPMYCOM ¥ ABOVHBIMU
CcOOPHBIMY LLIMHAMU




PernameHTupoBaHue ncnonb3oBaHua GpTopcoAepiKallunx rasos B
EBpone

OcHoBbIBaACk Ha peaynstatax uccnegosaHuii MIMINK 1 Ttom dakTe,
4YTO 3neras ABMAETCA NapHMKOBbLIM ra3oM, BbIGPOCHI KOTOPOro AOMXKHbI
ObITb YMeHbLLeHbl B COOTBETCTBUN ¢ KnoTeknm npoTtokosiom (1],
EBpocoto3 npuHAN 3akoH, KOTOpbIV 3anpeLLaeT npakTuyeckn noboe
MCMOSb30BaHMe 3erasa 3a UCKIOYEHNEM 3NIEKTPUHECKUX
pacnpefenuTenbHbIX YCTPOUCTB. [TpUYMHON JaHHOTO UCKOYEeHNA
ABNIAETCA OTCYTCTBUE SKOHOMUYECKM BbITOLHbIX aETEPHATUB.

B cooTBeTcTBUM C HOPMATMBHBIMW AOKYMEHTaMW MO UCMONb30BaHUIO
dTopconepxKaLumx razoB ot 2006 r. NpMMeEHEHNe 3nerasa 3anpeLleHo
B GOMbLUNHCTBE OTpac/ien NPOMbILLNEHHOCTHW, HanpuMep,

B NMPOU3BOACTBE CMOPTUBHON 0OYBU, aBTOMOOWUIBbHBIX LLIWNH, TEHHWUCHbIX
MAYen 1 cTeknonakeTos (61,

HopmaTuBHbIe JOKYMEHTbI MO MCMOb30BaHUIO hTOPCOAEPKALLMX
ra3oB COAEPXaT MHOXECTBO Mep MPeAoCTOPOXKHOCTU AnA
npeaoTBpaLLeHnA BbIGPOCOB B aTMOcdhepy Npuw NCMOSb30BaHUM
pacrnpefenuTenbHbIX YCTPOWCTB BbICOKOTO Y CPEAHEro HampAXeHUaA.
KoMMyHanbHble NpeanpuATAA U NPOU3BOAUTENM PACTIPEAENNTENbHBIX
YCTPOWCTB JOKHbI MPUHUMATL CrieumnanbHble Mepbl ANA YMeHbLIEHUA
BbIGPOCOB BO BpEMA NPOV3BOACTBA, 3KCMJlyaTauum, 06CnyXnBaHua 1
yTunm3auum obopynoBaHua, cofepxalllero aneras. NpodunakTuieckumin
OCMOTP, TeXHUYeckoe 06CnyXrBaHWe, Ao3anpaska 1 yTUan3auma
anerasoBblX pacnpenenuTesbHbIX YCTPONCTB AOMXKHbI BbIMONHATLCA
KBaNMMUUMPOBAHHLIM 1 cepTUdOUUMPOBAHHBIM TEXHUYECKIM
nepcoHanom. CyulectsyeT Tpu cTaHgapTa |IEC, koTopble
pernameHTMpyioT paboTy ¢ 3nera3om B pacnpeaesuTenbHbIX
YCTPOWCTBAX BbICOKOrO U CPEeHEr0 HaMpPAXEHUA.

CoumnanbHaAa OTBETCTBEHHOCTb

Ha npoTAxeHun nocnenHux neT Halla KOMAaHuA oTMevaeT
MOCTOAHHBIN POCT NPOEeCCMOoHaNM3Ma MEHELKEPOB, YNPaBNAOLLMX
aKTUBaMM KOMMAHWI-MOCTABLLMKOB 3/16KTPO3HEPrun. ITo NpuBeso K
cosfaHuio bonee cbanaHCMPOBAHHOIO NMOAXOAA, KOTOPLIV 3aKovaeTca
B TOM, YTO BO BPEMA MPUHATUA PELLIEHNI YYUTbIBAIOTCA Ka4eCcTBO
3NEKTPUYECKNX CETEN, KOHTPOSb 3aTpaT, Yrpo3bl 6e30MacHOCTY 1
YCTONYMBOCTb cucTem. KoMMyHanbHble NMpeanpuATUA yaenaoT Bce
6onblile BHUMaHMA 0bLLEeNn CTOUMOCTY BNadeHna BMECTO HavalbHOM
3aKyMnOYHON LieHbI.

MeHenxepsbl, ynpaBnAoLLMe akTuBamy 60MbLUNX NPeAnpUATUN,
YUMTbIBAIOT NPUMEHEHMe aneras3a ¢ OrHaHCOBOW TOYKM 3peHuA. B
CBOMX pacyeTax OHU y4UTbIBAIOT pa3mep LUTPadoB, CBA3AHHbIX C
noTeHUManbHbIMW pYckamu UCrnonb30BaHUA anerasa n ero
CONyTCTBYIOLMX NPOAYKTOB, a Takxke 5-10% 9KOHOMUIO PacXofoB npu
MCMOSb30BaHNN TEXHONOM NI, B KOTOPLIX HE MPUMEHAETCA aneras.
[aHHaA 3KOHOMUWA CBA3aHa C MNOTEHLUMANbHbIM CHUXEHMEM PAaCXOA0B
Ha NPOTAXEHWUUN cpoka ciy>XObl 060pyLoBaHWA. DTW TEHAEHLMN
obecneynnn 6onee cbanaHCUPOBAHHbIN NMPOLLECC NMPUHATUA PELLEHUI
Ha KOMMYHanbHbIX NMPEeANPUATUAX, Tak Kak Tenepb y4UTbIBAIOTCA He
TONbKO MEepBOHaYasnbHble 3aTpaTbl HA UHBECTULMN.

HepnaBHue He3aBUCUMbIE NCCNELOBaHNA NOKa3anu, YTo
pacrnpefenuTenbHble YCTPONCTBA, B KOTOPbIX HE MPUMEHAeTCA aneras,
He TOMbKO ABNAIOTCA PABHOLEHHbIMU B TEXHUYECKOM MjlaHe, HO U
0b6ecneymnBatoT CHUXEHWE PacXofoB Ha NPOTAXEHUM BCEro cpoka
Cny>x6bl.

MHuuynaTtuea Green Switching no cospaHuio akonornyeckmn
6e3onacHbIX pacrnpegenuTenbHbIX YCTPONCTB

B cBA3K c pacTyLuet 06eCnoKOeHHOCTbIO MO MOBOAY MOCNEACTBUN
rno6anbHOro NOTeNNEHNA HECKONbKO NPEANPUATUN BbIABUHYIN
nHuupmaTmey Green Switching no cosgaHnio akonorn4eckn 6e3onacHbIX
pacnpeaennTenbHbIX YCTPONCTB. VHnumaTuea Green Switching — aT0
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06beiMHEHNE NONb30BATENEN, MPOU3BOANTENEN, HEMPABUTENBCTBEHHbIX
opraHv3auuii U Apyrux y4acTHUKOB, KOTOPble 06ECNOKOEHbI POCTOM
MCMNONb30BaHVA 31erasa B 060pyLoBaHUN CPEAHErO HanpAXEHUA.

Y MCTOKOB 3TOM MHULMATUBEI, B 4aCTHOCTU, cToANa kopnopauwa Eaton.
Bce y4acTHWKM 06beamHEHbI MAEEH O TOM, YTO MPY HaNNYUM
ansTepHaTUBHBIX PELLEHWIN Ha pbiHKe HEODXOAMMO 0TKa3aTbCA OT
1CMoNb30BaHWA anerazoBoro obopyaosaHua. Mpynna Green Switching
ony6nukoBana fOKYMEHT C U3I0XEHNEM CBOUX NO3ULMIA U pAL,
COOTBETCTBYIOLUMX Nybnvkaumii. Ha Beb-canTe rpynnbl MOXHO HalTh
Hay4Hble 1 TEXHWYecKne cTaTb 06 anerase u ero ansrepHaTuBax.
Bonee nogpobHo cMm. Ha Beb-canTe: www.greenswitching.com

PesynsraTtom fencTeuin nHMumMaTBHOM rpynnel Green Switching ctano
yBenmyeHne 0CBeOMAEHHOCTN O NOCNEACTBMAX UCMONb30BaHUA
3nerasa Ha pblHke pacnpefeneHuna anekTpoaHeprun. KommyHanbHble
NPeAnPUATYA, NPOMbILLNEHHbIE KOMNaHWK, BRafenbLibl MHPPACTPYKTyp
KENe3HOA0POXHOrO U NOA3EMHOro TPAHCNOPTa, a TakXXe YacTHble
MHBECTOPbI B CEKTOPE 34pPaBOOXPaHEHVA NoMyYaloT Bce Bonblue
nHpopmaLmmn 06 acnekTax NCnonb30BaHUA anera3a 1 TOKCUYHbIX
COMYTCTBYIOLLMX NPOLYKTOB B CBETE 6€30MacHOCTU XNU3HEAEATENbHOCTH,
a TakXke 0 BO3[eNCTBUM AaHHbIX ra3oB Ha rnobanbHoe noTenneHune.
3TO NpWBENO K POCTY 06ECMOKOEHHOCTU MO MOBOAY VMCMONb30BaHMA
3nerasa B 060pyAOBaHWUN CPefHEro HanpAXeHUA.
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