Mpon3BOACTBO 3NEKTPO3HEPrUU

B obLiem, 3Hepruio MOXHO ONpeaenuTb Kak Bce, YTo o6nagaeT «noTeHLManom Bbi3biBaTb
namMeHeHusa». Hambonee pacnpocTpaHeHHbIM onpeaesieHnem aHeprumn AsnsaeTca paboTta, KoTopyo
MOXeT BbINOMHATL OnpeAeneHHan cuna (rpaButaunoHHan, dNeKTpoOMarHuTHan). SHeprua
coXxpaHAaeTcA, YTo O3Ha4YaeT, YTO OHa He MOXeT 6bITb co3daHa U YHUUYTOXeHa, a TOJTbKO
npeobpasoBaHa M3 oAHoW GOopMbl B APYryto; HAaNpUMep, akkymynaTopHana 6atapes npeobpasyeTt
XUMUYECKYHO SHEPIUIO B 3ITEKTPUYECKYHO.

Llenb HacToALLero pykoBoAcTBa — AaTb NOSb30BaTENAM NPEACTaBNEHUE O TOM, Kak
npeoBpa3oBbIBaTh U UCMONB30BATE ANEKTPUUECKYHO SHEPTUIO U SNIEKTPUYECKYHO MOLLHOCTb,
“cnosnb3yemyto Ana 060pyA0BaHUA U YCTPOWCTB, HEOOXOAUMBIX B paMKax ryMaH1TapHbIX
BMELLATENLCTB, B TOM YUCIIE; MOHUMATbL OCHOBHbIE 3MTEKTPUYECKUE KOHLIENLMK, 3HATb, KaK NPaBUbHO
onpeaenaTb pasmvepbl YCTAHOBOK U Kak 3P PEKTUBHO YNPaBfaTh 351EKTPUUYECKUMHU YCTaHOBKaMM.

O6wue TepMUHbI B NPOU3BOACTBE 3JIeKTPO3HEPrUm

AC CokpalleHue ana nepemMeHHOro Toka.

DC CokpallleHne ansa NoCTOAHHOro ToKa.

Hebonblune 3apAXeHHble YaCTUlbl, KOTOPblE CYLLUECTBYHOT KaK 4acTb

OneKTPOHbI o
MOSEKYTAPHON CTPYKTYPbl MaTep1asios.

CBo6oaHbii OnEeKTPOH, KOTOPLIN NIErKo OTAENAETCA OT AApa atoma, KOTOPOMY OH

3NeKTPOoH NPUHAANEXMT.

Ten n ne cB HBIMW 3fIEKTPOHaMK (Hanpumep, MeTansbl, H

MposoaHMKH ena, obnaaatowyue ceobon 3MEeKTPOHaMV (Hanpumep, MeTansbl, HO
TaKKe U YENOBEYECKOE TENO U 3eEMNA).

WsonsTopsi Tena, koTopble He obnaaatoT cBOBOAHBLIMM IMEKTPOHAMM (HANPUMED,
CTEK/0, NNacTuK U AepeBO).

Hanpsamxenue (U) PasHuua B 3apAaae mexay AByMA TOUKaMU.
Tok (1) CkopocTb, C KOTOpOW MaeT 3apaa.

ConpotusneHue (R) CKIOHHOCTb MaTepuasna K CONPOTUBEHMIO NOTOKY 3apAaa (ToKa).

3aMKHYThIN KOHTYP, KOTOPLIM NO3BONAET 3apaay NepemMeLLaTbca U3 0AHOTO

enb
u MecTa B Apyroe.

Jioboi maTepuan, KOTopbli NO3BONAET NPeobpPa3oBLIBATL JIEKTPUUECKYHD

ConpoTtusneHue
3HEPTUIO B TEMJOBYHO.



Meperpyska

AKKyMynAaTopHas
6aTtapesa VRLA

Anana3oH
HanpameHUa
NoOrnoweHusa

Adnana3oH
HanpameHUa
XOJI0CTOro xoaa

PacnpenenutenbHbIi

wuT

ABTOMaTHUYecKue
BbIKNOYaTENU U
npeaoxpaHnuTenu

Bbikntouarenu

3asemneHue

(B7)

(BT1-4)

(B)

(A)

JononHuTenbHasa MOLHOCTb, IOCTYNHAA B T@YEHMe KOPOTKOro nepuoaa
BPEMEHM.

CokpalleHue ans CBUHLOBO-KUCNOTHOW BaTapeu ¢ KnanaHHbIM
perynupoBaHuem.

YpoBeHb 3apaaa, KOTopbI MOXeT OblTb NPUMEHEH 6e3 neperpesa
aKKyMynATOPHOW GaTapeu.

HanpsxeHue, noaaepxveaemMoe akkyMynsaTopHoi 6aTapeew nocne nosHow
3apAaKu.

3OT0 aBTOMAaTUYECKMI BbIKOYATENb, COAEPXALLUNA MHOXECTBO
AneKTpuyeckmx uenen. C ero NoMoLLbH MOXHO BKITHOYMTb UITU BbIKITHOYUTb
uenb.

3awmuaroT nposBoAa OT Neperpesa u HaXoAATCA B pacnpeaenvTenbHOM
KopoOke. MNpu neperpyske, To eCTb NPOTEKAHWK CITULLKOM B0/TbLLIOMO TOKa,
neperoparoT NPeaoxpaHUTenu unu cpadatbiBatoT aBTOMaTUYECKHUE
BbIK/lOYATENM.

Buikntouatenu MOryT NUTATb Uenu, To eCTb OHU NO3BONAKOT TOKY NPOTEKATb.

Mpu HEOCTOPOXHOM MUCMOMB30BaHUM OHU MOTYT HAHECTH yLIepd YenoBeKy U

o6opyAoBaHuto. Po3eTkn CoeanHAOT NpUBopkl C Lienbto.

CoeMHEHWE METaNIMYECKUX YacTel 3NeKTPonprMOOPOB C 3eMIEN.

CoxpalleHune ana Batt — eanHuubl U3MEPEHUA MOLLHOCTH.

COKpaLLleHHO AnA BatT-4aca, eaAuHUL bl nsSMepeHUa SHepPrum

COKpaLLl,eHVIe AanAa BoNbT, eAWHULU bl U3MepeHnAa HanpAaxeHnaA

COKpaLLleHVIe ana amnep, eamHulbl USMepeHUa SNEeKTPUYECKOro Toka

CpaBHeHHe TepMUHOJIONMU, UCTOJb3YIOLENCA B
BenukobputaHuu u CLUA

Ana uenew HacTOALLEro PyKOBOACTBA Yalle UCMOosb3yeTca TepMuHonorus, npuHaTana B CLLA.



CLLIA

Benuko6puTaHua
JByHanpaBneHHOe OCBeLLEeHHE, Mepekntoyatenb TpexnpaBieHHOro OCBELLEHUA,
nepexsoyatens nepexsoyaTtens
Mnuta JwnanasoH
. Pacn nMTenbHasA NaHenb, NaHesb C NaBKUMK
PacnpenenvtenbHbli WUt acnpeAenuTenbHan naness, NaHens ¢ nna
npeaoxpaHnTenamu
3emna, 3azemnexune 3asemneHune
OcBeTUTenNbHbIN Nprdop CBEeTUNBHUK
YcTponcteo anddpepeHumansHoro Toka (YAT
P AP e /pRCB) (VA BeikntouaTtens 3ambikaHuA Ha semnto (BK33 / GFCI)
MnuHTyC BopTuk
ObpBAsbiBatoLLee YCTPOMCTBO MpucnocobneHune ans 06BA3KM

OcHOBbI aNeKTpUUecTBa

OneKTpUYECKuit TOK NpeacTaBnaeT COO0M NOTOK SMEKTPUUECKOro 3apasa B Lenu — MOTOK CBOOOAHBIX
3MEKTPOHOB MeXJy ABYMSA TOUKaMKW B MPOBOAHWKE. OTU CBOOOAHBIE SMIEKTPOHBI B IBUXEHUH
COCTaBNAOT 3NEKTPUYECKYO 3HEPrUt0. MPOM3BOACTBO SIIEKTPOSHEPIMK COCTOUT B TOM, YTOObI
3acTaBUTb BNEKTPOHbI IBUraTbCA BMECTE B MPOBOAALLEM MaTepuane, cosaBan AepULMT SMEKTPOHOB
C OAHOM CTOPOHLI NPOBOAHKKA U U3OLITOK C PYrOi.

YcTpoicTBO, cosaatollee Takol avcHanaHc, HasbiBaeTcA reHepatopoM. Knemma Ha cTopoHe M3bbiTka
o6osHavaeTca "+", a Ha cTopoHe aeduuyuta "-".

Koraa k knemmam reHepartopa noAKNoYaeTCA HarpysKka, reHepaTop BbiTaSIKUBAET S/TEKTPOHLI: OH
nornoLiaeT NoNOXMUTENBHO 3apFXKEHHbIE YacTULbI M OTNPaBnAeT 00paTHO OTPULATENBHO 3aPFKEHHbBIE
yacTuubl. B uenu snexkTpoHsbl LMPKYIUPYT OT "—" K "+" KIeMMBblI.

YT06bl UMETH BO3MOXHOCTb NPaBUIIbHO M Be30MacHO UCMONb30BaTh ANIEKTpUUeckoe 06opyaoBaHue,
B&XKHO MOHWMATb NPUHLMN paboThl 3NeKTpUUYecTBa. KpUTUUYECKM BaXKHO MOHUMATL TP OCHOBHbIX
KOMMOHEHTA, HEOOXOAMMBIX ANA YNPaB/IeHUs W UCTIONb30BaHUsA 3SIEKTPUUYECTBa — HanpsXXeHUe, TOK 1
CONPOTHUBIIEHUE — U TO, KaK 3TW TPU 3r1ieMeHTa COOTHOCATCA APYr C APYroM.

AneKkTpUYeCcKUun 3apaa

aﬂeKTpVILIeCTBO — 3TO ABWXXEHWE 3JTeKTPOHOB. 3J'IeKTpOHbI co34arT 3apAa, KOTOprVI Mcnosib3yetcA
AnAa Npon3BoACTBa SHEPruun. IMoboi 3J'IeKTpMLIeCKVIl7I I'IpMéOp — flamMna HakanuesaHua, TenegoH,
XONnoAnNbHUK — BCE OHU UCMNOJb3YHOT ABUXXEHUE 3NTEKTPOHOB A1A paéoTbI. TpM OCHOBHbIX nNpuHUMNa,
M3NOXEHHbIX B 1aHHOM PYKOBOACTBE, MOXXHO Oé"bHCHMTb, MCNOJ1b3yA SNEKTPOHbI, NN 6onee
KOHKPETHO, 3apAa, KOTOprﬁ OHK COo34aloT:

« HanpsameHue — pasHuua B 3apaae Mexay AByMA TOUYKaMK.
o ToK (B amnepax) — CKOPOCTb, C KOTOPOM TeueT NMtoboi 0TAeNbHO B3ATLIN 3apas.
« ConpoTuBrieHne — CKIIOHHOCTb MaTepuana ConpoTUBIATLCA NMOTOKY 3apaza (ToKa).

3T 3HAYEHNA ONUCLIBAKOT ABUXKEHWE 3apAja U, CooTBeTCTBeHHO, NnoBeeHNEe 31EeKTPOHOB.

Llenb — 3T0 3aMKHYTbIM KOHTYP, KOTOPLIM NO3BOMNAET 3apAay NepemMeLLaTbcsa M3 OAHOro MecTa B
Zpyroe. KOMNOHEHTLI B Lieny No3BOMAOT YNpaBiaTh 3TUM 3apAA0M M UCMONb30BaAThL ero And
BbINOSIHEHNUA PabOTHI.

AneKkTpruyeckue UamepeHua

o MowHocTb — 3Heprua, noTpedrnaemas HarpysKoi.
o OHeprua — KONMYECTBO AMEKTPOIHEPruM, NOTPeBIIeHHON UM NPOVU3BEAEHHON B TeueH1e
onpeaeneHHoro nepuoaa BpeEMEHMU.



Pa3HoCTb ANEeKTPUYEeCKUX noreHunanos (Haﬂpﬂ)KeHMe)

Hanpsxerue (U) onpeaenaeTca Kak KONMYeCcTBO NOTEHLMANIBHOW SHEPTUM MEXAY ABYMA TOUKAMMU
uenu. 3ta pasHuua B 3apagae Mexay nontocamu "+" n "—" B reHepaTtope usmepaeTca B BONbTax U
06o03HauaeTcs BykBoi «B». MHoraa HanpskeHWe MOXHO Has3BaTb «3NEKTPUYECKUM AaBIieHUEM»: 3TO
noaxoAsLlas aHanorus, noToMy 4To cuna, obecneumBaemas PasHOCTLHO ANEKTPUYECKUX NMOTEHLMANOB
ANA 9NEKTPOHOB, NPOXOAALLMX Yepes NPOBOAALLMIA MaTepuan, MOXHO CPaBHUTL C AaBfieHWEM BOAbI,
Korza oHa AswxeTca no Tpybe. Yem Bhille 3HaueHue B BoSibTax, TeM BosbLue «AaBneHne BoAbI».

JocTynHas aHeprusa cBOBOAHbIX SNIEKTPOHOB B ABMXEHUU — 3TO TO, YTO COCTABIAET 3IEKTPUYECKYHO
3Hepruto. MpPou3BOACTBO 3MEKTPOIHEPTMK COCTOUT B TOM, YTOOLI NOBYAUTL SNEKTPOHbLI ABUraTbCA
BMeCTe yepes NpoBoAALLUiA MaTepuan, co3aaBasn SMeKTPOHHbIN AeDULUT Ha OAHOW CTOPOHE
NPOBOAHMKA M M3OBLITOK Ha Apyroi. Knemma Ha cTopoHe u3bbiTka o6o3HavyaeTca "+", a Ha CTOpoHe
Aeduymra "-".

HanpsxeHve onpeaenaeTca pacnpeaenutenbHon ceTeto. Hanpumep, 220 B mexay knemmamu
B0/bLUMHCTBA 3MEKTPUYECKUX PO3ETOK Mnu 1,5 B Mexay KnemMmmamu akkymynaTopHow Hatapew.

ANeKTPUYECKUHN TOK

OneKkTpuyeckuit Tok (I) — 3To NOTOK CBOBOAHBIX BIEKTPOHOB MEXAY ABYMA TOUKAMU B MPOBOAHMKE.
Koraa aneKTpoHbl ABWXYTCA, KONTMYECTBO 3apsada ABWXETCA BMECTe C HUMM; 3TO Ha3biBAeTCA TOKOM.
KonunyectBo aneKTpPoHOB, CNOCOBHLIX NepemMeLLaTbca Yepes AaHHOe BELLeCTBO, 3aBUCUT OT
(PU3NYECKMX CBOMCTB CaMOro BeLLecTBa, NPOBOAALLEro 3NEeKTPUYECTBO, NMPH 3TOM HEKOTOpbIe
MaTepwvarbl NPOMYCKatoT TOK ydlle, Yyem Apyrue. DrneKTpuUeckuii ToK (1) BolpaxkaeTca U uaMepsaeTcs B
amnepax (A) B kayecTBe 6a30B0OM eAWHULbI 3NEKTpUYecKoro Toka. Kak npaeuno, npu pabote ¢
3NeKTPooBopyA0BaAHWEM UMW YCTAHOBKAaMM TOK 00bIUHO yKasbiBaeTca B amnepax. Ecnu BonbTol (V)
MOXHO CPaBHWTb C AaBNeHWeM Bobl, NpoxoanLlei Yepes TpyOy, To amnepsbl (A) MOXHO CPaBHUTL C
06Lwrm 06BeMOM BoAbl, CNOCOBHBIM NPOTeKaTb Yepes TpyOy B Nto6oi MOMEHT BPEMEHMU.

HBM)KGHVIG cBOOOAHbIX ONEeKTPOoHOB 00bIUHO ABNAETCH CJ'IyLIaVIHbIM, 4TO HE NPUBOAUT K oémemy
ABWXEHUIO 3apAaaa. Ecnu cuna LIGFICTByeT Ha 3J1EKTPOHbI, yTOOHI nepemMecTnTb UX B onpeaesieHHOM
Hanpas/ieHUK, To BCE OHU 6y£|,yT ABuratbCA B O4HOM HanpaBeHUN.

Auarpamma: CeoboaHbie AJIeKTPOHbI B NpoBoAALleM maTepuase C NnpuyioxXeHUemMm Toka U 6es
Hero.

MoTteHynanbHaA pa3Hula He NpuMeHAeTCA MoTeHynanbHana pa3Hulya
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Korza namna HakanvMBaHWA NOAKMIOYEHA K reHepaTopy, ONpeAeneHHOE KOSTMYEeCTBO 3/1EKTPOHOB
npoxoanT
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yepes NpoBoAa (HUTb Hakana) namnbl. OTOT NOTOK S/IEKTPOHOB COOTBETCTBYET TOKY (I) n M3mepaeTca B
amnepax (A).

Tok asnAaeTtca ¢yHkuunen: MowHocTb (P), HanpaxeHue (B) u conpotusnexue (R).

[=U/R

ConpoTtuBneHue

NHoraa anexkTpoHbl yAepXMBatoTCA B COOTBETCTBYIOLLUX MOSMEKYNAPHBIX CTPYKTYpax, a MHOrAa OHM
MOryT nepemMeLLaTbCcA 0THOCUTENbHO cBoBoAHO. ConpoTuBeHne 06bekTa — 3TO CKOHHOCTb
ZlaHHOro 06beKTa NPOTUBOCTOATEL MNOTOKY 3MEKTPUYECKOro ToKa. C TOUKM 3pEeHUs 3MEKTpUYecTBa,
COMNPOTMBIIEHWE NMPOBOAALLEro MaTepuana ABNAeTcA Mepomn TOro, Kak yCTPOMUCTBO UM MaTtepuarn
YMEeHbLLAET 3NIEKTPUYECKUI TOK, MpoTeKaroLwnii yepes Hero. Kaxabli maTtepuan umeeT onpeaeneHHyo
CTeneHb COMPOTUBNEHNS; OHO MOXET ObITb OUYEHb HU3KUM — Hanpumep, Meab (1-2 OM Ha 1 MeTp) —
WM OYEHb BbICOKMM — Hanpumep, Aepeso (10 000 000 Om Ha 1 meTp). Mo ananoriu ¢ BOAOH,
TekyLlew no Tpybe: conpoTuBrieHne BosbLue, koraa Tpyba Gonee yskas, UTO yMEHbLUAET NOTOK BOAbI.

B aByx uenax ¢ 0AMHAKOBLIMU HAMPAXEHUAMMU M Pa3HLIMU COMPOTUBIIEHUAMM Liemnb C 60nee BbICOKMM
COMPOTUBIIEHMEM NPOMYCKAeT MeHbLLE 3apAaa, a 3TO 03HaYaeT, UTo yepes Lenb ¢ 60nee BoICOKUM
COMPOTHUB/IEHUEM NPOTEKAET MEHbLLIMIA TOK.

MeHblUuee conpoTUBieHHe Bonbluee conpoTuBneHue

ConpoTtuenenue (R) Beipaxaetca B Omax. Om onpeaenaeTt eanHvyy conpotuBnenuna «1 OMm» Kak
CONPOTUBIEHUE MeXAY ABYMSA TOUKaMU B NPOBOAHUKE, e NpunoxeHve 1 Bonbta ByAeT «Tonkatb» 1
amnep. 370 3HaYeHWe 0BbIYHO NPeACTaBNEHO B CXemMax rpeueckoi Byksom «Q», KoTopan HasbiBaeTCH
omera, ¥ MPOU3HOCUTCA KaK «OM».

Ona onpeaernieHHOro HanpAXeHna TOK nponopunoHaneH conpoTUBNIEHUIO. OTa nponopunoHanbHOCTb,
Bblpa)eHHaA Kak matemMmaTtnh4eCKoe COOTHOLLEeHUE, N3BECTHA KaK 3aKOH Owma:

U=1xR

HanpspkeHve = Tok x ConpoTtuBneHune

anI NOCTOAHHOM HaNpPAXeHWU yBerinyeHne conpoTueieHna npuBeaeT K yMeHbLUEeHUIO TOKa. “
H8060pOT, TOK 6yueT yBENUYNBATLCA NPU CHMKXEHNKN CONPOTUBNEHNA. anI NOCTOAHHOM
ConpoTuBIiiEHUN, eCln HanpAXXeHne yBerinynBaeTCcAq, TO yBeNTMYNBAETCA U TOK. 3akoH Oma
AEeWCTBUTENEH TOMBbKO ANA YACTOro conpoTtuerieHnAa, T. e. And YCTpOVICTB, npeoépaayrou.mx
ONEKTPUYECKYH SHEPIUo B YNCTO TEMNOBYHO. C aBuratensamu, Hanpumep, 4eno 06CTOMT MHaYe.

OneKTp1YecKkue yCTporcTBa MOryT MMeTh CrieluarnbHble pe3ucTopbl, KOTOpPbIE OrpaH1MuYMBatoT TOK,
NPOTEKAOLLMIA Yepes KOMMOHEHT, YTOObI STOT KOMMOHEHT He ObisT NMOBPEXAEH.
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ConpoTuBrieH1e onpenenaeTca Harpyskoi. Hanpumep, NpoBonoYHbIe NPOBOAHMKM € HObLIMM
nonepeyYHsIM ceyeHMeM 06ecneumBatoT MeHbLUEE CONPOTUBIIEHUE TOKY, YTO MPUBOAMUT K MEHbLLUM
notepsaM HanpsxeHusa. M HaobopoT, CONPOTMBIIEHWE NPAMO NPOMNOPLMOHANBHO ANUHE NPOBOAA.
YT06bl CBECTH K MUHUMYMY MOTEPW HANPSXEHWUA, ANA TOKa HEOOXOAMM KaK MOXHO 6ornee KOpoTKu1it
nposoZ ¢ 60rnbLIMM NonepeyYHbIM ceueHrem (cM. pasaen Kabenu). ObpaTute BHUMAHUE, YTO TUM
npoesoZa (MeJb, Xerneso v T. [1.) TakkKe BIIMAET Ha CONpPOTUBIIeHue kabens.

Koraa conpoTvBneHne B 3NEKTPUYECKON Lienu BIn3KOo K HyMto, TOK MOXET CTaTb YpesBblyaiHo
60/bLUMM, YTO MHOrAA NPMBOAMT K TaK HasbiBAaEMOMY KOPOTKOMY 3amblkaHuio. KopoTkoe 3amblkaHue
BbI3OBET NeperpysKy No TOKY B SMEKTPUUYECKON Lenu U MOXET NPUBECTH K MOBPEXAEHUIO Lienu Unu
yCTpoMncTBa.

MowHocTb

OneKTpuueckan MoLHOCTb (P) — 310 06bemM padoThl, BbIMOHAEMON 3MEKTPUUECKUM TOKOM 3a
eavHuly Bpemenu. OHa npeactasnaeT coboi KONMMUYECTBO SHEPTMU, NOTPeBIAEeMOoi YCTPOMCTBOM,
NOAKIMOYEHHBIM K Lienu. OneKTpuyecKan MOLLHOCTb PacCUMThIBAETCA MYyTEM YMHOXEHWUA HANPAXEHWA
Ha TOK M BblpaxaeTcA B BaTTax (BT).

P=UxI

MouHocTe = HanpaxeHue x Tok

Yem MoLlHee HarpysKka, Tem 60sbLUniA TOK OHa noTpebnAeT. [laHHbIA pacyeT nosie3eH npu aHanumse
3HepronoTpebneHus.

CpaBHeH1e MOLLYHOCTH U 3HEepPruu

BatTbl
MOLLHOCTb e Ba A «aHasrorMyHo CKOPOCTM NOTOKa
e Kunosattbl BOAbI»
S,
SHEPTUA ¢ Batr-uach A
! Kanosarr: e
yachl w p
<

MoLLHOCTb onpeaensaeTcs HarpysKow.
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Jlamna Hakanueanus 40 BT, noakntodeHHan k poseTke 220 B, notpebnaeT Tok 40/220 =

0,18 A.
Mpumep:
Jlamna HakanueaHus 60 BT, noakntodeHHan K poseTke 220 B, notpebnaeT Tok 60/220=
0,427 A.
AHepronoTpebneHue

OHepronoTpebneHne — 3TO KONIMYECTBO 3NEKTPOIHEPrUM, NPOU3BEAEHHOW Ui NoTpeBieHHoN B
TeueHWe onpeaesneHHoro nep1oaa BpemeHu. PaccunTteliBaeTca NyTeM yMHOXEHUS MOLLHOCTH
YCTpOMCTBA Ha NPOAOIIKUTENBHOCTL €ro UCMONb30BaHWUA, BLIPaXKEHHYHO B KunoBaTT-yacax (KBT-u).

CBeTnbHUK MOLLHOCTLIO 60 BT, KOTOPBLIM OCTAETCA BKIKOYEHHBIM B TeYEHUE 3-X 4acoB,

Mpumep: notpebnaet 180 BT-u, unu 0,18 kBT

310 eanHuLa noTpebrieHns, KOTopan CyMMMPYETCH Ha CUETUMKE BNEKTPOSHEPrUM AnA onpeaesieHuns
no6oro cueTa 3a aNEKTPOIHEPruio.

ONEKTPUYECKYHO SHEPTUIO YACTO MyTatoT C ASIEKTPUUYECKOW MOLLIHOCTBHO, HO 3TO ABa PasHbIX MOHATHA:

« MowHocTb n3mepAaeT cnocoBHOCTb NocTaBNATL OJIEKTPO3HEPIrnto
. SHGDFMH namepAaeT 06u4ee KOJTMYEeCTBO NPOU3BEAEHHOIO 3N1IEKTpUYEeCTBa

SneKTpuyeckan aHeprusa 3MepAeTCA B BaTT-yacax (BT-4), HoO 60/bLUMHCTBO loges 6o1ee 3HaKOMb!
€AMHULbI, yKa3aHHbIX B UX cYeTax 3a 3/1eKTpn4ecTBo, — Kuaosarr-d4acsl (1 kBr-y = 1000 sarr-4yacos).
ONeKTPOIHEPreTuIeckne npeanpuaATua paboTarT B 60/1e€ LUMPOKOM MacLuTabe u 00bIYHO UCMOb3YIOT
merasarr-yacel (1 MBr-y = 1000 kBr-u).

CsoucTBa

B 3aBucumocTh ot npupoabl 3N1IEMEHTOB, Yepe3 KOTOPbIe OH NMPOXOAUT, SJ'IeKTpW-IeCKVIﬁ TOK MOXeT
MMETb HECKONbKO PU3UYECKUX CBOWCTB:

Mpumepbl
npyUMeHeHusA

CBoMncTBO OnucaHue

o [lpv NpoxoxaeHuW ToKa Yepes MaTtepuarn ¢
3NEKTPUUYECKUM yAesbHbIM CONPOTUBIIEHHEM o OcBellyeHue,
aneKTpuyeckas sHeprua npeobpasyeTca B aneKkTpooborpes.
TenmnoByo 3HEPruio.

Tennoson apdeKT



Mpumepbl

CBoMncTBO OnucaHue
NPUMEHeHUA
Tok co3naeT
XUMUYECKYO
Korza Tok nponyckaeTca mexay ABYMA .y
peaKLmIo: 04MUCTKa
ANeKTpoAamMu B MIOHHOM pacTBOpe, OH MeTanna
BbI3bIBAET OOMEH 3NEKTPOHAMM W, ’
o HaHeceHue
COOTBETCTBEHHO, MaTepuen Mexay AByMs
anexkTpoaamu. OTO Ha3bIBAETCA ranbBaHieckux
Xumnueckoe ANEKT onwsoM' TOK BbI3BasT XMMUYECKYHO MOKPBLITHIA.
BO3AeNCTBUe P ’ y Xumunueckasn

MarHuTHbIN 3 deKT

peaxumio.

OPDeKT MoxeT BbITb U 0BpaTHLIM: NPH

NpPOBeAEHUH SNEKTPONIM3A B KOHTENHEPE
XMMUYECKaA peakLyna MOXeT co3aaBaTtb
QNEKTPUYECKMI TOK.

ONeKTPUYECKUIA TOK, NPOXOAALLMIA Yepes

MeZHbIN CTepXeHb, co3aaeT MarHMTHoe none.

OPPEKT MOXET ObITb M 0OpPATHEIMU: MPU
MeXaHWYEeCKOM BpaLLEeHUM arieKTpoaBUraTens
BbipabaTbiBaeTCA TOK.

peakuua cosgaet
TOK:
aKKYMYIATOPHbIE
6atapem,
aKKyMYIATOPHbIE
AYEHKK.

Tok cospaet
MarHWTHOE none:
aneKTpoasuraTenu,
TpaHcdopmaTtopbl,
ANEKTPOMAarHUThI.
MarHuTHOe none
NPOU3BOAMNT TOK:
ANEeKTpuveckne
reHepaTopbl,
BefiocuneaHble
ANHaMO-MalLUUHbI.

Koraa ceeT unu apyraa nyyesan aHeprua ConHeuHbl
DOTOINEKTPUUECKUI CTankvBaeT ABa pas3HOPOAHbIX MaTepuana B 3NeMeHT ana
adppexT TECHOM KOHTaKTe, TO MPOM3BOAMTCA npov3soAcTBa
QMEKTPUYECKOE HanpaXeHue. QMEKTPOIHEPIUM.

AzantpoBaHo Ha ocHose AaHHbix MSF

ONeKTpoyCcTaHOBKU U Lenu

Buabl ToKka

Tok, NOZAMOLLMIA BNEKTPUYECTBO Ha NMtoB0e YCTPOUCTBO, MOXET UMETL 1B POPMbI:

1. MocToAHHbIM ToK (DC)
2. lNMepemeHHbIM TOK (AC)

an NoAKHoYEHMM Ntoboro yCTpOﬁCTBa K ntoboM Lenu BaXkHO 3HaTb, Kakaa ¢popma ToKa
Mcnosib3yetcA.

CyLLecTBYIOT YCTPOMCTBA, KOTOpbIe MOryT NpeobpasoBbiBaTh TOK U3 0AHOIO popmaTa B APYron unv us
ToKa 6oree BbICOKOrO HaNPMXEHWA B TOK Boriee HU3KOro HaNpPsXXeHWs, U HaoBopoT. Takve ycTpoicTea
NOBCEMECTHO UMEHYIOTCA «TpaHchopmMaTopamu». Mpw nodom npeobpasoBaHUM HANPFXKEHWS UK
Tuna Toka Bceraa OyayT MeTb MEeCTO HEKOTOpPbIE NMOTEPU SHEPIUU, AAXKE ECNIU OHU OUYEHb Marbl.

» TpaHcdopmatop, npeobpasytoLmit 6onee BbICOKUIA TOK HANPAXEHUA B 6oree HU3KUI TOK
HanpAXeHUA, Ha3bIBAETCA «MOHWXKAIOLMM>» TpaHChOPMaTopoM U padoTaeT nnbo nytem
npeo6pa3oBaHnA BbICOKOBOSIbTHLIX HU3KMX TOKOBbIX HArPY30K B HU3KOBOJIbTHLIE BbICOKME
TOKOBblE Harpysku, nbo nytem AobasrieHns CONPOTUBNEHWA Mexay ABYMA Lenamu Ana



OrpaHuyeHua BbIXOAHOMO HaNPMXEHWUA, YTO NPUBOAMT K NOMy4YeHU0 6onee HU3KOW MOLLHOCTH Ha
CTOPOHE BbIxoAa.

« TpaHcdopmatop, npeobpasytoLnit ToK B 6onee BLICOKOE HanpsXeHue, HasbliBaeTcA
«MOBbILLAKLLMM» TPpaHCHOPMATOPOM M pabdoTaeT nyTem npeodpasoBaHNA HU3KOrO HaMPFXEHUS,
HO BbICOKMX TOKOB B BbICOKOE HanpsXeHMe, HO HU3KMe TOKM. [NoBbiwaroLwnii TpaHcdopmaTop He
fo6aBnfaeT AONOMHUTENBHYHO ANTEKTPUUECKYHO MOLLHOCTb B LieMb, OH TOSIbKO yBenuuMBaeT obLuee
HanpsxeHue.

« TpaHchopmaTtop, npeodpasyroLmii TOK U3 NMOCTOAHHOIO B NEPEMEHHbIN, HasbiBaeTcA
WHBEPTOPOM U PU3UYECKU UHAYLIMPYET NePEeMEHHEI TOK Ha Bbixoae. MHBepTopbl 06bIYHO
noTpebnAT SNEKTPOIHEPTUIO AMA NpoLecca npeobpasoBaHua 1, CrieaoBaTenbHO, MeHee
OHeproad PeKTuBHbI, YemM Apyrue Buabl TpaHCHOPMaToOpOB.

« TpaHcohopmaTtop, npeodpasyoLinili TOK U3 NMePEMEHHOr0 B MOCTOAHHbIN, MOXHO Ha3BaTb
«3apAAHBIM YCTPOMCTBOM> (ANA 3apAAKM akKyMyNaTOPOB) UnK «BrOKOM NUTaHUA» (418 NPAMOro
NMUTaAHUA PAaUONPUEMHUKA U T. 4.), B 3aBUCUMOCTM OT TOrO, Kak padoTaeT npouecc
npeobpasoBaHus.

MocToAHHbIN TOK (DC)

OcHoBHanA xapaKTep1CTHUKa NOCTOAHHOrO Toka — v DC — 3aknoyaeTca B TOM, UTO SMIEKTPOHLI B
npeJenax Toka Bceraa npoTeKatT B O4HOM HanpasfieH!U, U3 CTOPOHLI C Ae(ULMTOM B CTOPOHY C
“30bITKOM. OTO BUA TOKA, MOMyYaeMblid 38 CHET XMMUYECKOTO 3 PEKTa akKyMyATOPHLIX Batapei unv
¢doTOranbLBaHUYECKoro 3 dexTa conHeuHblx 6atapei. Knemmel 0TMeUYEHbI 3HaKaMu + 1 —, 4TOObI
nokasaTtb NOMIAPHOCTL LENU UMK reHepatopa. HanpseHue 1 TOK NOCTOAHHbLI BO BPEMEHH.

+1

Tok

Bpemsa

» MpeumywiecTBa: AkkymynsaTOpHble 6aTapen MOryT NUTaTh NOCTOAHHLIM TOKOM HaNPsAMYHo, a
WCTOYHWKM NUTAHWUA MOXHO [00aBNATb napaniensHo Uik NocneaoBaTessHO.

» Hepoctatku: B neicTBUTENBHOCTH, UCMONB30BaHUE akKyMyNaTOPHbLIX Gatapei orpaHMuMBaeT
HanpsXeH1e 10 HECKOSTbKMX BOMbT ([0 24 BONMbT B HEKOTOPbLIX TPAHCMOPTHLIX CpeacTeax). Takue
HU3KME HanpAXXeHWs NPenAaTCTBYHOT TPAHCMOPTUPOBKE 3TOrO TMNa ToKa.

NMepemeHHbIN TOK (AC)

B nepemeHHOM Toke — unu AC — aneKTpoHbl o6patllatoTca B 00paTHOM HanpasrieHnu ¢ 3alaHHOM
yacToToM. IMOCKOMNbKY TOK MOCTOAHHO U3MEHAETCH, HeT GUKCUPOBAHHOMO + UM —, HO eCTb «dasa» U
«HenTpanb». HanpsmKkeHne 1 TOK cneayroT CUHYCOMAANbHOW KPUBOW. XOTA HaNpAXeHUe U TOK
NOCTOAHHO U3MEHAKOTCA MeXAy MakCUMasbHbIM U MUHUMAsbHBIM 3HaYEHWEM, U3MEPEHUA MACKUPYIOT
3Tv KonebaHuA 1 NoKasbiBatoT CTabUNbHOE cpeaHee 3HauyeHue, Hanpumep 220 B.
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Tok

Bpemsa

YacToTa onpeaenseTca Kak YMCro CUHycoMaarnbHbiX konebaHui B CexyHay:

o 50 konebaHuii B cekyHay B EBpone (50 I'y).
o 60 KonebaHuii B cekyHay B CLLIA (60 Iy).

MepeMeHHbIM TOK — 3TO TUM TOKA, MOCTaBMAEMbIV NPEeANPUATUAMU STIEKTPOIHEPrETUKU, MOCKOSBKY
NepemMeHHOe HanpmXEeHNE MOXHO YBENMUMBATD U YMEHbLUATL C NOMOLLLIO TpaHcdopmartopa. 310
no3BonfAeT 3 PEKTUBHO TPAHCMOPTUPOBATL 3/IEKTPOIHEPIUIO MO IMHWUAM 3NeKTponepesay npv
BbICOKOM HanpsXxeHWu 1 npeobpasoBbiBaTh ee B Bonee HM3Koe, Be3onacHoe HanpsXeHue Ans
UCMOSIb30BaHUA HA NPEANPUATUAX U B XUMbIX JOMax. Takum o6pasoM, 310 GopmMa 3NEKTPUYECKOM
SHEPruu , KOTOPYO NOTPEBUTENM 0BBIYHO UCMONBL3YIOT MPX BKIOYEHUM NPUMOOPA B HACTEHHYHO PO3ETKY.

o MpeumywiectBa: MoxeT TpaHCNopTUpoBaTbCA Ha BosbluMe paccToAHMs 6e3 0coBbix NOTEpb C
MCMNONb30BaHMEM NTMHMI BLICOKOrO HanpsXeHua. Ero nerko npovMsBoauTh.

« HepoctaTtku: [NepeMeHHbIM TOK HEBO3MOXHO COXPaHMTb; OH JOSMKEH co3gaBaTtbca. [lepeMeHHbIv
TOK TaKXKe MOXeT npeAcTaBnAaTb OObLUYI0 ONAcHOCTb AN 340POBbA XMBbLIX OPraHM3MOB,
BCTYMAOLLMX B KOHTAKT C HUM.

CyluecTtByeT ABa TMNa NepeMeHHOoro Toka:
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OgnHodasHbli Tok ABNAETCA Hanbonee pacnpoCTpaHeHHbIM TUMOM TOKa, U, TaKUM
o06pasom, Kak NpaBuIio, ABNAETCA KOHUrypaymen, noctasnaemMoi o06LeaocTynHbLIMU
ceTaMM IneKTpocHabXeHHs, a Takke U oaAHodasHbIM reHepaTtopoM. OaHODa3HbIM
nepeMeHHbI TOK NoAAeTCH Mo ABYM NMHUAM (dasa U HeMTpanbHOM), 0ObIUHO C
pasHuuen HanpsxxeHua B 220 B mexay nuHMAMK. 3arnyLUKM MOXHO ycTaHaBMBaTh B
060oUx HanpaBneHUsX.

MockonbKy HanpsxeHue oaHOGMa3HOM CUCTEMBI JOCTUIAET NMUKOBOrO 3HAYEHWA ABaXAbI
B K&XAOM LMK, MTHOBEHHas MOLLHOCTb He ABMAETCA NOCTOAHHOW U B OCHOBHOM
UCMONb3yeTcA AA OCBeLYeHUs 1 06orpesa, HO He MOXeT paboTaTb C NPOMbILLIIEHHBIMM
ABUratenamu.

OaHogasHan Harpyska MOXeT NnoaaBaTbecs 0T TPeXdasHOro pacnpesenMTensHOro
TpaHcdopmartopa, No3BONAALLEro NOAKIIYaTh aBTOHOMHYHO 0AHOdasHY Lenb K
TpexdasHoMy ABWraTesnto, N03BONAA NOAKOYATE TpexdasHbli ABUraTesb KO BCeM
Tpem dasam. 310 ycTpaHAeT HeoOXoAMMOCTb B OTAENbHOM 0AHO(Aa3HOM
TpaHcdopmaTope.

OpHodasHbIN

Phase

U = 220 volts

Neutre

Mpu HaMMYMK NOBBILLEHHOW NOTPEBHOCTH B MOLLHOCTH, KITIOUEBYIO POSTb UIPAKOT TOHKAA
KoHcucTeHUuMs 1 6anaHc. TpexdasHas Lenb asnsaeTca obLuei KoHUrypaumen Toka anq
SMNEKTPOIHEPreTUYECKUX KOMMAHUI, a Takke MOXET OblTb NPOM3BEeAEHA C NOMOLLLIO
TpexdasHoro reHepatopa. TpexdasHbli TOK — 3T0 KOMOUHALMA TPex 0AHODa3HbIX
TOKOB.

Ana nepesayu 3aaaHHON MOLLHOCTU C MOMOLLBIO 3-X OTAENbHbIX 0AHOda3HbIX Kabene
TpebyeTca 9 npoBoAoB. [nA nepesayun TOM e MOLLHOCTH B TpexdasHoM kabene
TpebyeTca Tonbko 5 npoBogos (3 dasbl, 1 HelTpanb, 1 3emnA), N03TOMy Npu
npaBuIbHOM NIaHUPOBaHWU TPEXda3HOro ToKa MOXeT BbiTb obecrneyeHa
3HaUYMUTeNbHasA SKOHOMUA. DKOHOMMSA 3aTpaT BKIoYaeT B ceGa SKOHOMUIO Ha NpoBoAaXx,
kabensx, a Takke Ha annaparax, UCMosb3YOLMX UM NPOU3BOAALLUX SNTEKTPOSHEPIUIO.
TpexdasHble ABUraTenu Unv reHepaTtopbl NepPeMeHHOro ToKa Takxke 6yayT MeHbLue Mo
pasmMepy, YeM 0AHOpa3Hble 3KBUBANIEHThI TOM Xe MOLLHOCTH.

TpexdasHbin

Phase 1
U = 220 volts U = 380 volts
Phase 2
U = 220 volts U = 380 volts
hase 3
U = 220 volts
Neutre

KoMnoHeHTbI rpynnoBoM cXembl
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B kaxxaoi uenu 6yayT npucyTCTBOBATL PE3UCTOP (-bl) U reHepaTop (-bl), KONMUYECTBO KOTOPbIX ByaeT
3aBuCeTb OT He0BX0AMMOM MOLLHOCTH. OBa KOMMOHEHTa MOryT BblTb CrPYNNMPOBaHbI B 3aBUCHMOCTH
OT TOro, UTO MMEHHO TpebyeTca AndA NoAAepPXKaHUA NOCTOAHHOIO TOKa UMK HanpsxeHus. CyllecTsyeT
ZiBa OCHOBHbIX crnoco6a rpynnMpoBKY KOMMOHEHTOB NOCIEA0BaTENIbHO UK NapasifienbHo.
(JononHuTenbHaA MHGOpMaLuua npeacTasneHa B pasaene [NoakntoyeHne akKyMynATOPHbIX GaTapeit )

OcHoBHan naeq «nocnenosaTesibHOro» COeAMHEHUA 3aKmtoyaeTca B
.| TOM, YTO KOMMOHEHTbI MOAKIOYAIOTCA HYepes CKBO3HOE CoeanHeHNe B
NMHUI, 06pasya eanHbIN MyTb, MO KOTOPOMY MOXET NPOTEKATb TOK:

1. ToK: BenuunHa Toka oavHakoBa Anf fto6oro KOMMOHeHTa
nocneaoBaTesibHOM Lenu.

2. ConpotuBneHue: CymMmmapHoe conpoTueneHue noboi
nocrneaoBaTenbHOW Lenu paBHO CyMME OTAENbHbIX
CONPOTUBIEHUN.

3. HanpsaxeHue: HanpsyxeHne nuTaHnA B nocneaoBaTenbHOW Lenu
paBHO CyMMe OTAESbHbIX NaZieHWUI HanpaXeHUs.

MocneposatenbHoe
coeaAuHeHue

OcHoBHanA naeq «napannenbHoro» coeaAnHeHnA 3aKnyaeTca B TOM,
4YTO BCE€ KOMMNOHEHTbI COeInHEeHbl Yepes BbiBOAbI APYyr Apyra. B uncto
napannenbHoi cxeme HuWKorza He ObiBaeT Gonee AByx Habopos
ONIEKTPUYECKHU 06LL|I/IX TOYeK, He3aBUCUMO OT KosimyecTBa
NOAKTHOYEHHBIX KOMNOHEHTOB. CyLLecTBYeT MHOrO nyTen ana
NpoTeKaHUA ToKa, HO TOJSIbKO OAHO HanpAXXeHUWe Ha BCeX KOMMOHEeHTax:

MapannenbHoe
coeauHeHHe

1. HanpsieHue: HanpAXeHne 0ANHAKOBO ANA BCEX KOMMOHEHTOB B
napansiensHomn yenwu.

2. ToK: cymmapHbIi TOK Lienu paBeH CyMMe TOKOB OTAENbHbIX
pasBETBMEHUHN.

3. ConpoTuBneHue: MHAMBUAYabHbIE 3HAYEHUA

conpoTuBreHna yMeHbLuaroTcA , yToObI CTaThb pPaBHbIMU

MeHbLUeMy 0BLLeMy CONPOTUBIIEHWIO, @ HE CK/1aAbIBaloTCA ,
yT06bI NONYYUTL 0BLLEE CONPOTUBIEHUE

Pa3mepbl Kabena U NnpoBoAKa

Bce KOMMOHEHTHI 3MEKTPUYECKOM CUCTEMBI CBA3aHbI Mexay coboi kabenavu. Kabenu nozatot
nUTaHUe 0T MCTOUYHWMKOB NUTAHWUA ANA pacnpeseneHunsa K npuéopam, CBETUIIbHUKaM U 000PYLOBaHMIO.
K coxaneHuto, Hanbonee pacnpocTpaHeHHOW OLIMOKOW NpKU YCTaHOBKE ABMAETCA HEAOCTATOUYHbIN
pasmep kabenen 0THOCUTENBHO HArPy3KU UM OT UCTOUYHWMKOB NOA3APAAKM.

MpaBunbHan ycTaHOBKa — 3TO, NPEXAae BCEero, Belbop pasmMepa kabensa B COOTBETCTBUM C €ro
3aziayeit, UCNonb3oBaHMe COOTBETCTBYIOLUX MHCTPYMEHTOB AN KPEnneHua Knemm 1 obecnedeHne
Haznexatlen 3awmuTbl OT NEPErPy3KM MO TOKY C NMOMOLLbLIO NPEAOXPAHUTENEN U aBTOMATUYECKUX
BbIKtoyaTenei. Beibop pasmMepa kabena A0BOMBHO NPOCT: OH 3aBUCUT OT ANUHbI kabens,
“3MEPAEMON OT UCTOUHMKA NMUTaHMA [0 Npubopa, Y CUIbl ToKa (B amnepax), KoTopbli ByaeT
NPOXOAUTb Yepes Hero.
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Uem aAnuHHee kabernb, U Yem BbilLe Cua ToKa, TeM Bonblue AomKeH ObiTb Kabenb, YToObl 3bexaTb
HeZonyCTUMbIX NOTEpPb HanpsmxeHuA. Beceraa oomxkeH UMeTbcA A0CTaTOYHbIN 3anac ana obecneveHus
6e30nacHOCTH, MOCKOSIbKY MPUOBOP MOXET PaKTUUECKU UCMOSIb30BaTh BOMbLLE TOKA, YeM AN Hero
paccuMTaHo, U3-3a Tenna, HU3KOro HanpPAXXeHUs, AOMNONHUTESIbHOW HarpyaKku UK Apyrux ¢GakTopos.
Ecnu kabenb MmeeT He3HAYUTENbHO NPeBbILLAtOLLIME PasMepsbl, TO 3TO HUKOrAa He npuBedeT K
CHWXEHWIO MPOU3BOAMUTENBHOCTU; €CK Xe kabeslb UMeeT HeZJoCTaTO4YHbIe pa3Mephl, TO 3TO Bceraa
NPUBOANT K CHUXEHWUIO MPOU3BOANTENBHOCTU M, BOSMOXHO, K yrpo3e 6e30macHOCTH.

3asemMnAoLWmiA (OTpULaTENbHbIR) Kabenb ABAAETCA YaCTbHO LIENW TaK Xe, KaK U MOMOXUTENbHbIN
kabesb; OH JOMKEH UMETb OAMHAKOBLIN pasmep C NONOXUTENbHLIM kKabenem. Kak npasuno, nutaHue
Kaxzoro npuéopa A0SHKHO OCYLLECTBAATLCA OT PACNPEAeNUTENBHOMO LWKUTA C NOMOLLLI COOCTBEHHbIX
NONOXMTENBbHBIX M OTpULATENBHBIX KABEenewn, XoTA B CXeMax OCBELLEHWS MHOTAA UCMOMb3YoTCA
006LLmne KaBenu NUTaH1A 1 3a3eMNEHNUA ANA NUTAHWUA HECKONBbKUX CBETUIILHUKOB (B 3TOM Crnyyae
Kabenu nuTaHusa A0MKHBI BbITb paccunTaHbl Ha 0BLLYHO Harpy3Ky BCeX CBETUIMBbHUKOB). [nA cuctem ¢
HanpsxeHnem 24 B pasvep kabeneit BABOe MeHbLUE, YeM ANA CUCTEM C HanpsxeHvem 12 B. Beceraa
“3yyaiTe pekoMeHaaLumn No NPOoAYKLMM N NMPOKOHCYNbTUPYATECH C MOCTABLUMKOM, YTOOLI TOYHO
3HaTb ¥ MOHUMATb, KaKoW pasmep kabena TpebyeTca Ana NPOAYKLMH.

Jna nyywero nnaHupoBaHus U pasmMepa kabenei oBpatutech K Tabnuue pasmepoB kabenemn HUxe:

Twn uenu AmMnep NOCTOAHHOrO TOKa
10% .
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MpuBeaeHHanA Boiwe Tabnuua pasmMepos Kabena Ucnonb3yeTcs NyTem nepexoaa no BepxHen CTpoKe
Zl0 Tex Mnop, Noka He ByaeT HaiaeH cTonbel C COOTBETCTBYHOLLEH CUMOM TOKa, a 3aTem NyTem
nepemMeLLeH1s BHU3 No fieBoMy cTonbuy A0 Tex nop, noka He GyaeT AOCTUrHyTa CTPOKa C
COOTBETCTBYIOLLMM paccToAHMeM. Pasmepbl NpoBoAoB 0603HauatoTCA LBETOBOW MapKUPOBKOW.

CrangapT TMNopa3MepoB (Kanuép):



PacnpocTtpaHeHHbIM cnocobom ykasaHua pasmepa kabens ABnAeTcA UCNoNb3yeMbli AnA HEro
cTaHZapT TMNopasmepoB («kanubp»). AMepukaHckuit kanubp nposoaos (AWG — ot aHrn. American
Wire Gauge) ucnonb3yeTtcs B KQUecTBe CTaHAapTHOro Metoaa o6o3HaueHus avameTpa nposoja Ha
OCHOBE M3MepeHUa aAnameTpa NPOBOAHMKA — U3MEPAETCA TOMbKO OrOSIEHHbIA MPOBOA CO CHATOW
usonauven. AWG nHoraa Takke “3BeCTeH Kak kanubp nposoaos bpayHa-Llapna (B&S).

Hwxke npuBeaeHa Tabnuua nepesoaa AWG/B&S B Mm2. B aToi Tabnuue npvBeaeHbl NEPEKPECTHLIE
CCbINKM ANnA GnuxanLIMX 3KBUBANEHTHBLIX Pa3MePOB MeXAy METPUYECKUMU U aMePUKaHCKUMM
pasmMepamu npoeoaoB. B EBpone u ABCcTpanuu pasmepbl NpoBoAa BbIPaXKeHbI B NoLwaam
NoNepeyYHoro CEYEHNA B M.

CraHpapt EavHuya
AWG 0000|000 | 00 | O 1 2 4 6 8 |10 | 12 | 14 | 16
Ouametp (Mm) 11,68/10,40 9,27 | 8,25 | 7,35 | 6,54 | 5,19 | 4,11 | 3,26 | 2,59 | 2,05 | 1,63 | 1,29

"°"epe‘z;‘:n"2)°e“e““e 107,1 84,9 67,5/ 53,5 42,4/ 33,6 21,2 133/ 84 | 53 | 33 |21 | 1,3

LiBeToBOM KO @ @ @ ® | @ @

MeyaTaeMoe pyKOBOACTBO Mo BblOopY pasmMepoB kabenen MOXHO ckavyaTb 34€Ch .

Title

PykoBoacTBo - Tabnuua pasmepos Kabens
File

4

—

LiBeToBOE KOAUpPOBaHUE

XoTa and uenei NepeMeHHOro U NOCTOAHHOTO TOKa MOXXHO MCMOJIb30BaTh OZHMW U Te xe Kabenu,
PEKOMeHAYeTCH UCMOoNb30BaTh Kabenu pasHoro UBeTa Mexay AByMA TUNamMu TOKa, Kak Ans
NoBbILLIEHWA 6€30MacHOCTH NpK 06paLLEHWUH, TaK U ANA 3HAUMTENBHOTO YCKOPEHWA MOHTaXa U
pemoHTa. Ecnu cywiecTytoLime npubopsl UK YCTAHOBKM UMEIOT LiBETA, MEHEKEPbI MO JIOTUCTHKE
MOryT pacCMOTPETL BOMPOC 00 UX 3aMeHe Ui CTaHAapTM3aLuu NyTem NoBTOPHOM LIBETOBOM
MapKWPOBKM MPOBOAOB NyTEM BHELLHETO OKPaLUMBAHUA UM MAapKUPOBKK TakuM CrocoBOoM, KOTOpbI
npeAcTaBnAeTcs pasyMHbIM.

O6wuit UBETOBOM KOA NEPeMEHHOro TOKa BbIMAAWT CreayoLnm obpasom:

o Hentpanb: Cunui.
o ®asa: KopMyHeBbIN UK YEPHbIN.
o 3eMnf: 3eneHbIKENTLIN.

Heltpanb u ¢pasa — 970 ABa COEAMHEHMWS ANA SNEKTPUMUECTBa, a 3a3eMreHne — Ana 6e30nacHOCTY.
LiseToBO# KOA ANA NOCTOAHHOIO TOKA (MOCTOAHHLIN TOK, akkyMynaTopHana 6atapes):

+ = KpaCHbIV UM CUHWM
- = YEPHbIW MK KOPUYHEBBIN


https://log.logcluster.org/sites/default/files/2023-03/Cable%20Sizing%20Chart%20-%20Ru.pdf
https://log.ddev.site:4443/sites/default/files/2023-03/Cable%20Sizing%20Chart%20-%20Ru.pdf

BmecTe ¢ Tem NPUMEHAKTCA MHOIMe pasyiMyHblie MeXXayHapoAHble CTaHAapThl. LlBeTOBaFl KOANPOBKa
passIMyHbIX CTPaH U permoHoB Mupa npueeZieHa B Taénmue HWXe.

CTaHﬂapTHble uBeTa npoBoAaoB AnAd rubkoro kabens

(Hanpumep, YAJNUHUTENU, WHYPbI NTUTAHUA U CeTeBble NnaMnoBble I.IJHypr)

PervoH unu ctpaHa da3sbl Hentpanb 3awmTHOE 3a3emneHue
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CraHgapTHbie LBeTa NPoBOAOB AnfA PUKCMPOBaHHbIX Kabenen

(Hanpumep, kabenu NPOBOAKN BHYTPU/HA/3a CTEHOM)
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CraHgapTHbie LBeTa NPoBOAOB AnfA PpUKCMPOBaHHbIX Kabenen

(Hanpumep, kabenu NPOBOAKN BHYTPU/HA/3a CTEHOM)
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CraHgapTHbie LBeTa NPoBOAOB AnfA PpUKCMPOBaHHbIX Kabenen

(Hanpumep, kabenu NPOBOAKN BHYTPU/HA/3a CTEHOM)

PervoH unu ctpaHa dasbl HewTtpanb 3awmurHoe
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CraHgapTHbie LBeTa NPoBOAOB AnfA PpUKCMPOBaHHbIX Kabenen

(Hanpumep, kabenu NPOBOAKN BHYTPU/HA/3a CTEHOM)
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CraHgapTHbie LBeTa NPoBOAOB AnfA PpUKCMPOBaHHbIX Kabenen

(Hanpumep, Kabenu NPOBOAKU BHYTPHU/HA/3a CTEHOWM)

. 3awutHoe
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P
e e
(TpexdasHoule

M30/IMpoOBaHHbIE CVICTeMbI)

BaXHble MOMEHTbI, KOTOpble crneayeT y4yuTbiBaTb NPU NPOKIIagKe dNEeKTPUYEeCKUX nNnpoBoaoB:

« Bce KOHTYpbI 40MKHbI BbITb CHATBI C NOS1a U AOMKHBI HAXOAWTHLCH Kak MOXHO Bbille, 6e3
COEAMHEHUI B BOAE UK BNAXHbLIX MOMELLEHUAX UM PAAOM C HUMM.

« Bce coeanHennna kabenbHbix HAKOHEYHWMKOB A0MKHbI BblTh HAAEXKHO 06XaThbl Ha KOHLe NpoBoAa C
NMOMOLLbIO NIEHTLI, & HE NPUNaAHbl Ha MecTe.

o JlyxeHbl kabesb — 3TO MeAHbIM NPOBOA, NOKPLITLIA TOHKUM CIloeM ofioBa Anf
npeaoTBpaLLeHna Koppo3sun. NpeanouTuTenbHO ero UCNoNb3oBaHUe Tam, rae 3TO BOSMOXHO, B
MOPCKOM cpese unu B6nunsu corieHoin BoAab!.

o Hukoraa He noaknovanTe M He COeaANHANTE CYLLECTBYIOLLME Lieny NpyU YCTaHOBKE HOBOMO
obopyoBaHMsA; NPOSIOXUTE HOBLIM AyMNieKCHbI Kabenb Haanexallero pasmepa
(nonoxuTesnbHbIM U OTPULATENbHLIN B 06LLel 060/104Ke) OT pacnpeaenMTensHOro Wwurta (Unu
MCTOYHMKA NUTaHKA) K npubopy.



« PexkomeHayeTca npomMapkMpoBaTh Bce Kabenu Ha 06oMx KoHLax, a Takke UMeTb OOHOBIIEHHbIN
nnaH pasBoaKu, 4ToObl cnocoBCTBOBATEL MOMCKY M YCTPAHEHUIO HEMCNPABHOCTEN B ByayLiem.
Konuu cxem aneKkTponpoBOAKM MOXHO AaXe XPaHUTh B TaKUX MecTax, Kak 6ok
npeaoxpaHuTenen unu pacnpeaenuTensHan Kopodka, utobbl ByayLre nonL3oBaTENU MOTIIU
CCbINaTbCA Ha HUX.

o Kaxgzana uenb JOMKHA UMETb HE3aBUCUMBIN Kabenb 3a3eMneHus, U Bce Kabernu 3asemrneHvs B
KOHEUYHOM UTOre A0SMKHbI BbiTb NOAKIIOUEHB! K 00LLEeH TOUKe 3a3eMIIeHUs/LINHE.

« Ecnu kabenu He HaxoasTcA B KabenenpoBoae, ANnA HUX A0kHA ObiTe oBecneyeHa puanyecKan
noAAepxKa He MeHee yeM yepes Kaxable 450 Mm.

o XOTAl UepHbIX UBET YacTo Ucrnosb3yeTcs AnA 0603HaYeHWs OTpULATENIbHOrO MOCTOAHHOMO TOKA, B
CLUA oH Takke “cnonbayeTca Ansa 0603HaYeHUs NPoBoAa NOA HANPFXKEHUEM B Liensx
NepeMeHHOro Toka. OTO 03HAYaeT, UTO CyLLECTBYeT BEPOATHOCTb UX NepenyTaTtb, a 310
npeacTaBnfaeT onacHOCTb. [NPoOBOAKY MOCTOAHHOMO M MEPEMEHHOIO TOKA CNeayeT XpaHWUTb
OTAENbHO; ECITU UX NMPUXOAUTCA NPOKIaAbIBaTbh B OJHOM XryTe, TO ANA COXPAHEHWUs pasfieneHus
u obecneuyeHns 6e30NacHOCTH KaK MUHUMYM OAWH NMPOBOZA M3 ABYX A0MKEH ObiTb B 000I0UKe.

3asemnAtolue U 3alUTHbIEe YCTPOMCTBA

3awuTHble YCTPOUCTBA

3allMTHbIe YCTPOWCTBA AN NEKTPUUYECKUX Lienei rapaHTUpYHoT, UTO BbICOKMIA TOK HE MOXET
npoTeKaTb B HEUCMPAaBHLIX YCIOBMAX, 3aluLas YCTaHOBKY M 0OopyaoBaH1e U NpeaoTBpallas TpaBMbl
v Bpea ansa nuy, padoTtarowmx ¢ 06opyA0BaHUEM UM B HEMOCPEACTBEHHOM GITM30CTH OT HETO.
3aluTa oT neperpysku no Toky obecneymsaeTca nyTemM GU3MUECKOro OTKITIOUEHWA MCTOUYHMKA NMUTAHWA
B Lienu, YTo YCTpaHAeT ONacHOCTb NoXXapa U PUCK MOPAKEHWUA 3EKTPUUYECKUM TOKOM.

K 3aWmTHbIM yCTPOMCTBAM MOIYT OTHOCUTLCA:

o [Npenoxpanutenu.

o MuHuaTiopHble aBTOMaTU4eCKKe Bhiktoyatenu (MCB).

o YcTpowctBa avd dpepeHuymansHoro Toka (YAT / RCD).

o ABTOMAaTUYECKMI BBIKITKOYATENb, YNPaBnAaeMbli AMd pepeHLmnanbHbIM TOKOM, CO BCTPOEHHOM
3awmTon ot cBepxToka (ABAT / RCBO).

Bce BbiLenepeyncrieHHbie YCTPOMCTBA 3aLUMLLAOT nonb3oBartenei u obopyaoBaHue ot
HEeMCnpaBHOCTEW B 3M1EKTPUYECKOW Lienun nyTem M3onfaummn anexkTponutanua. NpegoxpaHutenu n MCB
M30/IMPYIOT TOJTbKO NUTaHWE NOA HanpaxeHuem, B To BpemMa kak RCD n RCBO n3onupytoT kak
nuTaHne NoA HanpsXeHnem, Tak U HenTpasnbe. BaxHo ycTaHasnuesatb COOTBETCTBYHOLLYHO 3almTa Lenu
ana obecneuyeHns 6e30MacHOCTH 3NEKTPOYCTAHOBKM.

MpenoxpaHutenu

MpenoxpaHuTenbs — 310 camoe 6a3oBoe 3aLUMTHOE YCTPOMCTBO, MCMOMb3YyeMOoe AMfA 3aLUThl Lienu oT
neperpysku no Toky. OH COCTOUT M3 MIAaBKOM METanNIMYECKOM BCTABKU, KOTOpas pacnnaBnsaeTcs, koraa
NpOTEKatoLLMiA Yepes Hee TOK NpeBbIlLaeT 3aAaHHbli npeaen. MpeaoxpaHuTenu ABNATCA BaXHbIMM
SMEKTPUYECKUMU YCTPOMCTBAMM, MPW STOM CYLLECTBYIOT PasfiMyHble TUMbI NPeAOXPaHUTENen B
3aBUCHMMOCTM OT HOMWHASIbHBIX 3HAUEHWUI HAMPFXKEHUS U TOKa, 06N1acT NPUMEHEHUA, BPEMEHH
cpadaTbiBaHUs U OTKIHOUAKOLLEN CMOCOBHOCTH.

XapaKTepuCTUKKU NpeaoxpaHUTenen, Takue Kak BpemMs U TOK, BbiBMparoTcs Takum 06pasom, 4Tobbl
obecneynTb A0CTATOUHYIO 3aLUTy Be3 HEHYXHbIX Nepeboes.



MuHuaTIOpHbIM aBTOMaTUUeCKU Bbikntovatens (MCB)

MCB aBnfAeTcAa COBPEMEHHON anbTepHATMBOM NaBKUM NPEAOXPAHUTENAM U, KaK NpaBurio,
ycTaHaBnuBaeTcs B LieHTpanbHoi Yyactu aaaHuA. MCB yacTo HasbiBaeTcs «BroKoM
npefoxpaHuTenei» Unu «B6roKoM BbIKITHOYATENEH», UK NMPUKPENIAeTCA K KOHKPETHOMY
obopynosaHuio. MCB noxox Ha BbIK/oUaTenu, oTKIoUaroLwmuecs npu obHapyXeHuu neperpyskv B
uenun. OCHOBHOM QYHKLMEN aBTOMATUYECKOrO BbIKIOYATENA ABNAETCA NPEKpaLLeHne NpoTeKaHna
TOKa NPV BO3HUKHOBEHWM HEUCMPABHOCTH. [1penMyLLECTBO MUHUATIOPHBIX aBTOMATUYECKMX
BbIKIOUaTENen nepes NPeAoXpaHUTENAMM 3aKOYaeTCA B TOM, UTO B Cllyyae UX OTKITIIOYEHMA MOXHO
BbINOSTHWUTL UX BO3BPAT 6e3 HeoOBX0AMMOCTH 3aMeHbl BCEro MUHUATIOPHOTO aBTOMAaTUUYECKOro
BbIK/ItouaTena. ABToMaTuueckue Boiktouateny MCB Takke MoryT ObiTb OTKanMOpoBaHbl TOUHee, YeMm
npenoxpaHuTenu, cpadaTbiBan Ha OTKIHOUYEHUE NPU TOUYHLIX Harpyakax. ABTOMatuyecKkue
BbIKSIOUaTENIM AOCTYMHbI B PA3fIMUHbLIX pasmepax oT HeBOosbLUMX YCTPOWCTB A0 OOMbLUMX
pacnpefenuTenbHbIX YCTPOMCTB, KOTOpble UCMOMb3YOTCA ANA 3alMThl CNadoTOUYHBIX Lenen, a Takke
Lienen BLICOKOro HanpsAXeHus.

Yctpoicteo andpPpepeHuunanbHoro Toka (YAT / RCD)

YcTpoiicTBa and pepeHuymansHoro Toka (vnu YAT / RCD) npeaHasHauyeHsl Ans o6HapyXeHUs 1
OTK/TIOUYEHUSA NUTaHWA B criyyae HebonbLuoro AucbanaHca Toka Mexay NpoBoAamMuy NoA HaANPFKEHUEM
¥ HeWTparnbio Npu 3aaHHOM 3HaYeHWn — Kak npaewno, 30 MA. YT MoryT oBHapyxuTb, koraa
MPOBOAHWMK MOA HarnpsXKeHWeM KacaeTca Koprnyca 3a3eMrieHHOro 06opyAoBaHNUe UK Koraa NPOBOAHMK
noA HanpsAXXeHNeM nepepesaH; AaHHbIM TUM HEUCNPABHOCTM NOTEHLUMANBHO ONaceH U MOXET NPUBECTH
K MOPaXEHUIO 3NEKTPUUYECKUM TOKOM U MoXapy.

YT He obecneunBaeT 3aLnTy OT KOPOTKOrO 3aMblKaHUA UMK neperpysku B Luenu. OH He MOXeET
0BHapYXUTb, HaNpUMep, Crly4anHoe NPUKOCHOBEHKUE YerioBeka K 060MM NPoBOAHUKaM OAHOBPEMEHHO.
YAT He MOXeT 3aMeHUTb NpeaoxXpaHnUTesb Mo CBOEN PYHKLMUH.



YAT MoryT 6biTb MOAKMIOYEHbI AN 3aLLMTLI OAHOW UITM HECKOJTbKUX Lienei — NpenMyLLeCTBO 3aLL1Th
OTAESNbHbIX Lenen 3akoyaeTca B TOM, UTO €CNM 0AHA Lenb OTKIIOYMTCA, OHA HE OTKIIOYMT BCe
3[1aHWE UMK pacnpeaernMTENbHYIO CUCTEMY, a TOMBKO 3aLLMLLEHHYIO Lenb.

ABTOMaTH4YeCKUM BbIKNIOYaTeNb, ynpasnaeMbin AMd depeHUranbHbIM TOKOM, CO BCTPOEHHOM
3awuTon ot ceepxToka (ABAT / RCBO).

ABIT obbeanHaeT ¢pyHkunm MCB v YAT B oaHom 6noke. ABAT — 9T0 3alMTHOE YCTPOMCTBO,
KoTopoe oBHapyxuBaeT Npobnemy B UCTOYHMKE MUTaHUA U CNocOBHO OTKIHOUMTLEA Yepes 10—15
MWISTUCEKYHA.

ABJT vcnonb3aytoTca AnA 3aliMTbl KOHKPETHOM Lenu, BMecTo Toro, 4ytobsl umeTb oaHo YT ana Bcero
3JaHus.

JaHHble yCcTpoicTBa NOAAATCA TECTUPOBAHUIO, & TAKKE MOXHO BbINOSMHUTL UX cOpoc. KHonka
TECTUPOBaHWUA HAEXHO POPMUPYET COCTOAHWE HE3HAUMTESIbHOW YTEUKW; HApPAAY C KHOMKOW BO3BpaTa
CHOBa COeAWHAET NPOBOAHUKM MOC/E YCTPAHEHUA COCTOAHNA OLLMOKM.

| -. _in
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3asemneHue

HeKOHTpOﬂMpyeMOG ONEKTPUYECTBO MOXXET TPpaBMUPOBATb UITN AaXKe y6VIBaTb NoAeN UK XUBOTHbIX.
PaCI'IpOCTpaHeHHbIM N 9P PEKTUBHbLIM cnoco6om ynpaBneHna 371eKTpn4eCTBOM ABNAETCA
3asemsieHune. 3asemneHme — aTo du3nyeckoe coelMHEHUe C 3emnew, KOTOpOe 6e3onacHo
nputarneaeTt SJ'IeKTpMLIeCKVIﬁ 3apAj K 3emne, octabrAaA 6onbLUoe NPOCTPAaHCTBO ANA paccenBaHUA
3J1eKTPOHOB BAA/IN OT noaen unu OéOpyﬂOBaHMH. Cuctema 3asemrnenus obecrneuvsaeT M36bITO‘-IHOMy
NOJNIOXKUTENBbHOMY 3apAAy B 3JIEKTPUYECKUX NTUHNAX AOCTYN K OTpUUATESIbHO 3apAXEeHHbIM npoBoaam
3as3emMrieHunaA, yCctpaHAA onacHOCTb noxXapa 1 nopaxXeHnAa 3NeKTPpU4YEeCKUM TOKOM.

HekoTopble yCcTpoicTBa MOTyT UMETb CUMBOJT «3EMJIA», YKa3biBaIOLLMIA MECTO MOAKSIIOUEHMA NPOBoAA
3a3emMrneHus.

1



TepMMH «3emMnAa» OTHOCUTCA K npoBoAALleMy Teny, 00bIYHO K 3emrie. «3asemsieHne» MHCTPYMEHTa
nnu \’.-)J'IeKTpVI‘-IeCKOVI CUCTEMbl O3Ha4YaeT npeaHamMepeHHoe co3aaHne nyTn ¢ HU3KUM CONpPOTUBIIEHNEM K
NoBEPXHOCTHU 3EMITN. I'IpM npaBuIbHOM BbINOJTHEHUKU TOK U3 LEeNKU crieayeT no 3ToMy nyTu,
npegorepalian HapactaHne HanpaXxeHnda, KOTopoe B NPOTUBHOM Cliy4yae MOorno Obl npuBeCTU K
NOPaXEHUK 3NEKTPUHECKUM TOKOM, TpaBMaM U AaKe CMEePTH. 3asemrneHue ncnonb3yeTca AnAd
paccenBaHuA noepexaaroiero BO34ENCTBUA ONIEKTPUYECKOIro KOPOTKOro 3aMblkaHMNA, HO TaKXKe
MCcnoJsib3yeTca AnAa npeaorspalleHna nospexxaeHnua OT MOJTHUM.

CyuiecTByeT ABa cnocoba 3a3eMreHnsi yCTPOHNCTB:

1. Pabouee unu cnyxebHoe 3azemneHue. Npy 3TOM TUMe 3a3eM/IEHNA NPOBOA, Ha3bIBAEMbIiA
«HeNTpasibHbIM NPOBOAHMKOM>, 3a3eMIIAeTCH Ha TpaHChOpMaTOpe M CHOBa Ha CryXebHoMm
BXoZe B 3aHue. [laHHbIM cnocob B nepByto oyepeab npeaHasHauyeH Ansa 3aluTbl MaLluH,
MHCTPYMEHTOB ¥ U30MALMUN OT NOBPEXAEHUN.

2. 3asemneHue o6opyaosaHua. [MpeaHasHaueHo Ans 006eCcneyeHNs NoBbILLEHHOW 3aLLUTHI
nogen. Ecnv HencnpaBHOCTb NPUBOAMT K NoAaye HanpsXeHWa Ha MeTanInyeckyro pamy
WHCTPYMEHTA, 3a3emrneHne obopyaoBaHua oBecneunBaeT APYron NyTb ANA NPOXOXAEHWA TOKA
yepes UHCTPYMEHT K 3emrie.

MaBHbIMA acneKT 3a3eMsIeHns, 0 KOTOPOM CriedyeT 3HaTb: 0OPLIB B CUCTEME 3a3eMITeHUS MOXET
npousoiTn 6e3 BeagomMa nonbaosaTens. Mcnonb3oBaHue BbIK/OUATESNA KOPOTKOTO 3aMblKaHWA Ha
semnto (BK33 / GFCI) aBnaeTcsa oAHUM M3 cnocoBoB NpeoosieHn HeJOCTATKOB 3a3eMITeHU.

B coueTtaHuu ¢ yctpoictBom And pepeHumansHoro Toka (YAT), 3asemneHne HeobxoanMmo ana
npepbiBaHWMA NOAAaYM NUTAHWUA B Criyvae HapyLUeHWA U30nALUK, HanpuMep, ecriv NpoBoA noa
HanpAXeHWemM OTCOeANHAETCA M KacaeTCAa MeTanIMyeCcKon NOBEPXHOCTU CHapPYXU YacTH
obopynosaHus. MNpoBoa 3a3eMneHna HanpaenaeT TOK KOPOTKOro 3aMblkaHus B 3eMSI0, MpeaoTepaLlas
TPaBMUPOBaHKWE NMOAEN. 3aszemrieHne ynaBnmMBaeT TOKM KOPOTKOrO 3amblkaHuaA, nossonasa YAT
U3MEPATb UX U OTKIHOYATD.

Mpu 3a3emrieHnK SNIEMEHTOB Lienu v NpMOOpPOoB KaBenu A0MKHbI UMETb SMEKTPUUECKOe
COMPOTUBIIEHUE HIKE MAKCUMASIBEHOMO MOpOra rMaBHOMO CEPBUCHOIO BhbIKNOYaTENA:

e« 100 Om gna YAOT 500 mA
e 167 Om gna YAT 300 mA
e 500 Om gna YAOT 100 mA

UeM HWXe conpoTUBneHune, Tem nyylle padoTaeT cucTema 3asemsieHus.
KoOMMNOHeHTbl cUCTEMbI 3a3eMeHUs

CoeavnHeHne Mexay MeTanIMYecKUMmM YacTaAMU U 3a3eMSIEHUEM BbINOSTHAETCA C MOMOLLbIO TPETLErO
npoBoAa B aneKTpuyeckon Lenu. Mpoeoaa 3azeMneHns 00bIYHO MMEOT 3eMIEHO-XEeNThIN UBET U
JOJSDKHBI UMETb TOT Xe Kannbp, UTo M camMblit 60sbLION NPOBOA, MCMOMb3yEMbIW B YCTaHOBKE AA
3aLUMTHI.

YTo6bl NPOBEPUTL, YCTAHOBIIEHO /M 3a3eMrAtoLLIEe CoeMHEHWe, 0BpaTMTe BHUMaHUE Ha crieaytoLue
MOMEHTHbI:

1. WtencenbHble BUIKK U PO3ETKM UMEIOT 3a3eMNAIOLLNMA LITUPT.

2. ltencenbHble BUMMKK C 3a3eMMAIOLLMM BbIBOAOM NOAKTHOUEHbI K 3-X NPOBOAHON CETH.

3. lNMpoBoaa 3asemMneHna HaAeXHO COeAMHEHbI APYT C APYroM Ha pacnpeAeniuTeNbHOM LKUTE, Kak
npasunio, Yepes NNoLaaxky Anq 3a3eMIeHUa UK COEAUHUTENbHYIO NOIOCY U3 MeTanna.

4. 3asemnaroLyan Npoknajaka v CoeanHUTeNbHaa nnaHKka CoOeAMHEHbI C 3eMIEN, U 3TO
coeaVHeHWe A0MKHO BbiTb BLINOMHEHO C MOMOLLLIO NPoBoAa 60NbLUOK TONLWMHEI (Hanpumep, 16
MM?2).

5. OT10T NnpoBOA COEAMHEH C 3eMneN.

Ucnon b3yeMble COeAUHUTENIbHbIE Kabenu sasemneHus:



Cuctema 3asemneHus 06bIYHO COCTOUT U3 3a3eMSIALOLLEro NPOBOAHUKA, COEAMHUTENA, 3a3EMAIOLLEro
aneKTpoaa (06bIYHO CTEPXKHSA UMK 3a3eMITAIOLLIEN CETKM) U FPYHTA, KOHTAKTUPYIOLLErO C 3/1EKTPOLOM.
OneKTpoa MOXHO NPeACTaBUTb OKPY)XEHHbLIM KOHLEHTPUYECKUMM KOMbLIAMMU 3EMITU UMK TPYHTA,
OZIMHAKOBOW TOSLUMHBI — KaXJ0€e NocreaytoLlee KombLo MMeeT 60MbLLY BEUUYMHY NONEPEYHOro
CEYEHUs U OKa3bIBaeT BCE MEHbLLEE CONPOTUBNEHWE, NMOKA He ByaeT AOCTUIHYTa TOUKA, B KOTOPOW UM
nobaBraeTca He3HaYUTErIbHOE CONPOTUBIEHHE.

OnacHocTU/Mepbl NPeaoOCTOPOMHOCTH

OneKTPUYECTBO NOTEHLMUANBHO OMACHO U COMPAXXEHO C MPUCYLLIMMU EMY PUCKaMU, OCODBEHHO B
pesynbTaTe c60s B Lienu, HeNPaBWIIbHOTO UCMOMb30BaHKA, HEOMBITHOrO 0OpaLLEeHUs Uik XanaTHOCTH.
Bosgeiicteue Ha ntofei, npubopsl U Apyrie 06 beKTbl MOXET ObiTb paspyLUMTenbHbIM. pu MOHTaxe
SMNEKTPUYECKON LiENH, PacLUMPEHWU CYLLECTBYHOLLEN LIenu UK MOMCKE HOBOro 0pu1ca UM rocTEBOrO
ZloMa peKoMeHAyeTCs NPOBECTU MOSHYHO OLeHKy 06bekTa. MonHaa oueHKa A0MmKHa rapaHTUpoBaTh,
uTO Lienb MOXeT BesonacHo obpabaTtbiBaTe HEOOXOANMbIN TOK, CYLLECTBYIOT Haanexallue 3aluTHble
YCTPOWCTBA, Lienb 3a3eM/eHa U HET NOTEHLMASTbHBIX ONACHOCTEN.

Jns o6opyioBaHWA ONacHOCTU, CBA3AHHbLIE C HEMPABWUITBHO YCTAHOBIIEHHOMW UM 3aLLMLLEHHOW Lenbio,
3aK0HAKOTCA B KOPOTKMUX 3aMbIKaHWUAX U neperpyskax. [Ana noaen onacHOCTU BO3HUKAIOT BCNEACTBUE
NOBPEXAEHUM U30NALMKU, KOTOPbLIE MPUBOAAT K MPAMOMY UM KOCBEHHOMY KOHTaKTY C 3NIEKTPUYECKUMM
TOKaMMK.

KopoTkoe 3amblkaHue

KopoTkoe 3aMblkaHne — 3TO 3HaUMTENbHAA KPaTKOBPEMEHHAA neperpysKa no Toky. B oaHodasHbIx
cMcTEeMax KOPOTKOE 3aMblKaHWe NPOUCXOANT BCAKUIM pas, Koraa dasHelil U HenTpasbHbli NpoBoaa
Clly4anHO BCTYNAKOT B KOHTAKT; B TPEXdasHbIX CUCTEMAX 3TO MOXET NPOM3ONTU NPU KOHTAKTE Mexay
Asyma dasamu. [na NOCTOAHHOrO TOKa, KOPOTKOE 3aMblKaHWe MOXET NPOM30MTH, Koraa Ase
NONAPHOCTHM BCTYNAOT B KOHTAKT.

KopoTkve 3amMblkaHWUA Takke MOTyT BO3HUKATL NPU paspbiBe M30MALMKU BOKPYT Kabens, unv Koraa asa
NPOBOAHMKA KOHTAKTUPYIOT Yepes BHELLHWW NPOBOAHUK (Hanpumep: MeTaniMyecKkuin pyyHou
MHCTPYMEHT), UMW XKe BoJa NepeKpbiBaeT COEANHEHWSA NIWHWI, Bbi3biBasd OIUM3KOE K Hy o
CONPOTUBIEHME Lienu 1, TakuM 00pasoM, oueHb BbICTPO AoCTUrana BbICOKUX 3HaueHui (U= Rxl).

dusunyeckoe noBpexaeHne MoXxeT NpMBeCTU K NOBPEeXAEeHU kabeneim BHYTPHU n3ondaunun, a BHesarnHoe
noBbILLIEeHWe TeMnepaTtypbl NPOBOAHUKOB MOXXET NMPUBECTU K pacniaBleHUI0 N30J1aUNN U MeAHbIX XXUI.

MNMeperpyska

I'leperpyska Bbl3BaHa crnadbimM CBEPXTOKOM, BOSHUKAKOLLKUM B TE€4YEeHUEe ANTUTENIbHOIro BpeMeHM!U.
I'leperpy3KM MOryT ObITb BbI3BaHbI TOKOM, KOTOprVI CIMTULLIKOM BbICOK, yT0Obl €r0 MOXHO ObINO npoBecTu
yepes OTHOCUTENbHbIN AnameTp nposoAAllero kabens.

CyLliecTByeT ABa BUAA NeperpysKu:

» HopmarnbHble neperpysku, KOTOpble MOryT BO3HUKATb MU 3anycke Asuratens. HopmarnbHeie


https://log.ddev.site:4443/sites/default/files/2022-05/G1.png
https://log.ddev.site:4443/sites/default/files/2022-05/G2.png

neperpysku ABNAIOTCA KPATKOBPEMEHHBIMU M HE NPEACTaBAOT ONACHOCTH.

« HeHopmarbHble neperpysku BO3HUKAOT NMPU 0HOBPEMEHHOM MOAKMTIOYEHUN CITULLKOM GOMbLLIOrO
KonMuecTBa 3neKTponpUMOOPOB K OAHOM Lienu Ui OAHOM PO3ETKE, UMK NPKU HEHaZNexallem
3aTArMBaHUM COEAUHWUTENBHOM KeMMbl. OTW Npo6nemMbl YaCcTo BCTPEUAKTCA B CTapbIX 34aHUAX
CO CIIULLKOM MarblM KOJIMYECTBOM PO3ETOK, HO MOTYT BO3HUKATb Ha Ntoboi ycTaHOBKE Mo Mepe
YBESIMUYEHNA KONMYECTBA SMEKTPUUECKUX YCTPOMCTB. TOK HWKE NpU aHOManbHOW Neperpyske, Yem
NPy KOPOTKOM 3aMbIKaHWK, HO Pe3ynbTaTbl MAEHTUYHBI: NEPErpeB NPOBOAOB, NOBPEXAEHHE
U30MALMH, BLICOKMIA PUCK BOSrOpaHMs.

HeucnpaBHOCTHU U3onauuun

HewcnpaBHocm M30MALMK Bbl3BaHbl NOBPEXAEHWEM U30NAL MU OAHOIO UITNM HECKONbKUX PasHbIX
NpPOBOAHUKOB. Cay’ I'IpOéJ'IeMbI MOryT NPUBECTU K MNOPaKEHUIO SNTEKTPUYECKMM TOKOM OT TOKOBeAYyLUMX
NTMHUKA, a ecnu I'IOBpe)KﬂeHHblﬁ NPOBOAHUK KacaeTcA MeTanIM4ecKon NoBEepPXHOCTU UK Kopnyca, 310
MOXeT NPUBECTU K TOMY, UTO I'IpVI60p n oéopyaosane TaKkkKe 6y£lyT Ha3NMEeKTPU30BaHbl, YTO Bbl3blBaeT
OnacHOCTb NpU NPUKOCHOBEHUM.

HeuncnpaBHOCTb M30M1ALMM TaKkkKe MOXET ObiTb Bbi3BaHa Biaroi T NOBPeXAeHUs, MPUUUHEHHOTO
BOZIOM, UM €CTECTBEHHOMN BITXKHOCTHLIO B CTEHaX.

Takue HEenUcnpasBHOCTN MOTyT ObITb OYEHb onacHbIMMU, 0CoBEeHHO Korzia YesioBek BCTynaeT B I'IpHMOﬁ
KOHTaKT C NPOBOAHMKOM, MeTalNinyeCKnMmM KopnyCcom Unn HencnpasHbIM 3N1EKTPUYECKUM I'IpVIéOpOM. Bo
BCeX Cny4yaAx 4yenoBevyeckoe Te/10 CTaHOBMUTCA YaCTbHO C-)J'IeKTpW-IeCKOﬁ Lenu, Bbi3biBarOLLEN
nopaxeHune 3N1EeKTPUYEeCKMM TOKOM.

TpaBMaTU3M BCneAcTBME BO3AENCTBUA INEKTpUUeCcTBa

Yulep6 opraHnamy yenosexa HaHoCUTCA 3-MA paKTopamu:

« KonuuecTtBo TOKa, NpoxoanALLero yepes Teno.
« [lyTb aneKkTpuyecTsa, NOCTynatoLLero B TENO.
o [pOAOMKMTENBHOCTL BO3AEWCTBUA IMEKTPUYECTBA HA OPraHU3M.

B npvBeaeHHo HWxe Tabnuue u nsobpaxkeHnn noapodHo onuckiBaeTcA obLias peakuus
UENTOBEYECKOrO Tesla Ha PasfiMyHbIE CUITbl ATIEKTPUUYECKOro ToKa. CTPernkv NoKasbiBaroT NOTOK
3MEKTPO3HEPrUM OT TOUKM BxoAa A0 Bnvkaiiuen TOUKM Bbixoda. CUMHAA CTPErKa NoKasbiBaeT NOTOK
TOKa Yepes rofioBy / cepaue, 3aTem Ha 3eMito, YTO ABMIAETCA CamMbIM CMePTENbHBIM CITyYaeM.

Vposeyb Peakuusa

BO3AencTBMA

Bonee 3 MA Boneso#n Lok

Bonee 10 MA CoKpalleHne MblLLL, — ONacHOCTb HEBO3MOXHOCTHM OTMYCKaHWA
TOKONPOBOAALLEro 351eMeHTa

Bonee 30 mA Mapanuy nerkux, 06bIYHO BPEMEHHbIH

Bonee 50 mA drBPUNNALMA XKENyA0UKOB, 0OBIYHO CO CMEPTENBHBLIM UCXOLOM

| o1 100 MA 10 4 A OnpegaeneHHaa GUOPUINALMA XenyL04YKOB, CMEPTESbHbIA UCXOA

Bonee 4 A Mapanuu cepaua, TAXenble OXoru
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3awmTHOE 0o6opynoBaHue

Bo nsbexaHve unu ans ymeHbLUEHUA (paKTOPOB BPEAHOMO BO3AEHCTBUSA TOKA, KOTOPBIE MOXET
OKa3blBaThb TOK B OPraHWM3Me YeroBeka, HaCTOATENIbHO PEKOMEHYETCH UCMONb30BaTh 3aLLMTHOE
o6opyaoBaHUe M NPUMHUMATb MepPbl MPELOCTOPOXKHOCTH NPY 0BpaLLeHUn C ANMEKTPUPULUPOBAHHBIMM
LensmMu u obopyaoBaHUEM.

« PesnHoBble nepyatkn — and npeaorspalleHna HenocpeaCTBEHHOIo KOHTaKTa pyK ¢ UCTOYHMKOM
ToKa. OHM A0MKHbI NIOTHO npuneratb  UMeTb OT/IMYHbIN 3axBar.

. OéTﬂFMBaPOLLMe pyKkaBa 1 WTaHHbl — ANnA npejoTepalieHna HenpeaHaMepeHHOro KOHTaKTa
Nnu 3atarmBaHMA B onacHoe oéopyaosaHMe.

« Heobxoaumo cHuMaTb Konbua C nanbLes.

« PesuHoBble canorn — ana npegorepalieHunnA OépaSOBaHMH TENOM MOJSTHOM TOKOI'IpOBOZlFILLleﬁ
SﬂeKTpW-IeCKOﬁ uenu.

OnacHocTb nopaxeHUda INEeKTPpUYeCKMM TOKOM

Ecnu ycTaHOBKa NpaBMIIbHO HACTPOEHA, 3a3eMrieHa U 0OCnyXMBaeTCA Haanexatyum o6pasom,
KOPOTKME 3aMblKaHUA UK ApyrMe Henonaaku He AOJDKHbI NpeAacTaBATb npoénemy. Ecnu
npeHebperatb OCHOBaMW MOHTaXa, 00palLeHUs U TEXHUUYECKOro 00CNyXMBaHUSA, MOXET BO3HUKHYTb
pAa ONacHOCTEMN.

OnacHocTHh

MopameHue
TOKOM

Oxoru

JAyrosoun
paspAAa

B3pbiBbl

Momapbl

OnucaHue

aﬂeKTle-IeCKVIVI yaap npoMcxoauT B TOM cny4dae, korga teno
yenioBeka CTaHOBUTCA YaCTbiO MYyTH, NO KOTOPOMY NMPOTEKaeT TOK.

rlpﬂMbIM pes3ynbTatoM ABNAETCA NOpaXXeHUe NTEKTPUYECKUM
TOKOM. KOCBEHHbIM pes3ynbTaTtoM ABAETCA TpaBMa, nosiy4eHHaA B
pesynbTate naaeHua Uin HEKOHTPOJIMPYEMOro ABUXKEeHUA.

Oxoru MOryT BO3HUKHYTb, KOrla 4efnoBeK NnpukacaeTcAa K
SﬂeKTpVILIeCKOVI npoBoAxke Unu oéopy.qosaHmo, HaxoAAwemyca noa
HanpAXXeHneMm.

ﬂ,erBble paspAdbl BOSHUKAKOT B pedyribTaTe BbICOKOaAMMNEPHbIX
TOKOB, npoxoAAaLlnx yepes Bo3ayxX. 3T0 MOXeT ObITb BbI3BAHO
CJ'Iy‘-IaVIHbIM KOHTaKTOM C KOMMOHEHTaMn noa HanpaxXeHnem Unu
0TKa3oM 06opyAoBaHHA.

TpVI OCHOBHbl€ ONAaCHOCTH, CBA3aAHHbIE C AYroBbiM pas3pAAOM:

e Tennosoe nany4yeHue.
e BonHbl gaBneHus.
o JleTAwme npeameThbl.

B3prBbI nponcxoanT, Koraa aneKkTpudecTBo ABnAeTcA UCTOYHUKOM
BocnjiamMmeHeHuA B3prBOOI'IaCHOVI cMecH B aTtmocdepe.

OneKTpMYecTBO ABMNAETCA OZHOM U3 Hanboree YacTbiX MPUUMH
NoXXapoB KaK B 6bITy, TaK U Ha Npou3BoACTBe. HewcnpaBHoe iz
HenpaBubHO UCNOMb3yeMoe 31eKTPooBopyAoBaHWe ABNAETCA
OCHOBHOM MPUYMHOMN IMEKTPUYECKUX MOXKAPOB.

3HaKU onacHoCcTH

BO3MOMHbIE UCTOUHHU

OneKTpuyeckne LHy}
MOryT Bbl3BaTb Oonackt
aBapUMHOIO OTKITHOYE
M3HOLLEHHbIE LUHYPbI
nuTaHWA NpeacTaBns
ONacHOCTb.
Meperpyska anexkTpu
PO3ETOK.
MoBpexaeHune WHypc
nyTEM HaCTyMNeHHS |
Haesaa Ha HUX Uiu
pasmeLleHna Ha LWHY
TAXENbIX NPeaMeToB
HenpaBunbHasn
MoandUKauma
ONIEKTPUYECKUX BHUNOI
MeperpeB o6opyaos:
BCNEACTBUE OTCYTCTE
AOCTaTOYHOW BEHTHN
MoBpexaeHHbIe
3rIeKTpUYecKre pose
OTKpbITbIE NPOBOAA.
PaboTa B6nn3u ucto
nUTaHUA.

Hun3ako BucALme unm
nazaroLyne Bo3AyLLHI
ANIEKTPUYECKUE JTHU
KanaHuve Boabl Ha
obopyaoaHve noa
HanpsKeHEM.

3Haku 6e30MacHOCT MHDOPMHUPYIOT NtoZen 06 ONacHOCTAX. BayKHO pacrnonoXuTe ux
COOTBETCTBYIOLLMM 06pasom, uTobsl nuua, paboTaroLne B 30He ONACHOCTH, MOMU MPUHATL



Haanexalime mepbl NPeAoCTOPOXHOCTU. OHM AOMXHBI HAXOANTLCA B BUAMMBIX MECTax U COAepXaTb
MaKCUMarbHO BO3MOXHYH MHPOPMAaLMI0 06 UCTOUHMKE M CBOMCTBAX OnacHoCTU. B cnyyae nHumMaeHTa
3Ta UHOOPMALMA MOXET ObITb LIEHHOM MHdOPMaLMen.

anIMepr TakKnxX 3HaKOB BKJ1HOYAKOT:

ATHKETKU C Cumeon MpeaynpenaeHre 06 BLIKNIOUaTh, KOra
npeaynpemaeHem o SNEKTPUUECKOro ONacHOCTW CMEpPTH OT
ucnonb3ayeTca
HanpAXeHWu HanpAaxXeHua ANeKTpuyecTBa
DANGER a
| Switch ofl|
i ODFﬂBlgETﬂH when nol
DANGER | | inuse
L400vours | | 400 VOLTS ER—
MpeaynpemaeHue o MpeaynpexaeHune o MpeaynpemaeHue o MpeaynpenaeHme
nopameHUU IJNIeKTPUYeCKUm BbICOKOM BO3AYLWHbIX 3NIEKTPUYECKUX NpoBOAaXx Noja Hanpsx
TOKOM HanpAXeHUuu Ka6en|=|x P
CAUTION CAUTION CAUTION CAUTION
Risk of % Li
electric High Overhead ve
shock voltage cables wires
MpeaynpexaeHuU
MpenynpemaeHue o MpeaynpexaeHue o ' >
3arny6neHHbIX KaBenax ceTeBoM Hanpsmenny SHaK «OnacHol He exoauTe» «MsonupywTe nepen ct
KPbILLKKW»
CAUTION CAUTION HIGH VOLTAGE DaNGER T
Overhead Mains DO NOT ENTER remaving caver
cables vollage

3ne|(TpML|ecm4e noxapbl

aﬂeKTpVILIeCTBO ABnNAeTCA 0AHOM U3 Hanbornee pacnpoCTpaHeHHbIX NPUYKUH NMoXapa. 3neKprquKm71
TOK M XMMHUYEeCKanA peakuma orHa ABnAalnTCA MeToAaMu nepeaavyu 3Heprum; B TO BpemMA Kak
QJNIEKTPMNYECTBO BKIKOHAET ABMXEHMNE OTpMUaTes1IbHO 3apPAXXEHHbIX 3JTEKTPOHOB, ninamMma COCTOUT U3
paccenBaHMNA Kak NOJTOXUTESIbHbIX, TaK 1 OTpUUaTESIbHbIX NOHOB. Takum oépasoM, HanpumMep,
HencnpasHaA NPoBOAKa MOXET Bbl3BaTb oépasoBaHMe ayrm n UCKpeHne, KOTopble MOryT J1erko
npeBpaTtnTbCA B NnamA, eC/in NPUCYTCTBYHOT yCN10BUA 4717 BO3SHMKHOBEHUA NMOXXapa, Takue Kak
KUCnopoA, Tenno unu ntobor BMA TONNMBA.

MCTOUHMKaMM NUTaHUA, HENOCPEACTBEHHO CBA3AHHLIMU C 3NIEKTPUYECKMMM NoXapamu, MoryT BbiTb
noBble U3 CreayrLmx:
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« HeucnpasHana nposoaka.

« [leperpyxeHHble ycTporcTBa.

« KopoTkoe 3amblkaHue.

« [loBpexaeHue WHypa nuTaHue.

o [leperpyXeHHble 3MIEKTPUYECKNE PO3ETKM.

« HenpaBunbHO ycTaHOBMIEHHEIE OCBETUTENbHEIE MPUOOPLI.

YacTb Mep no npeaoTBpaLleHU0 3NEeKTPUYECKOro noXxxapa Brio4aeT B cebn ﬂpaBMﬂbeIVl nonéop
pasmepa, ncnonb3oBaHe n Oécﬂy)KMBaHMe C-)ﬂeKTpVI‘-IeCKOVI CUCTEMbI, OAHAKO ONacHOCTHU MOryT
BO3HUKHYTb HE3aBMCUMO OT 3TOro, COOTBETCTBEHHO, Heob6xoaMMO obecneunTb Hanuuve cpeacTts
noXxapoTyLleHnd. OFHGTYLLIMTGJ'IVI ABNATCA Hanbonee HaAeXHbIM cpeacTBOM NOXapoTyLUeHnA,
oAHaKo Heo6xoAMMO UCMOSb30BaTb COOTBeTCTBYI-OU.l,MVI OrHeTywmnTenb, MHa4Ye caM OrHeTyLuuTe b
MOXeT oKasaTbCA HEAd PEKTUBHbIM.

Knaccel orHeTtywumTenen no permoHam:

CLUA Espona Benuko6putaHua AscTtpanua/Asuna TonnMBO/MCTOUHMK Tenna
Knacc A Knacc A Knacc A Knacc A O6bluHble roptoune BellecTsa
Knacc B Knacc B Knacc B Knacc B JlerkoBocniamMmeHsoLWMecs XnAKoCTI

Knacc C Knacc C Knacc C JlerkoBocnnameHsatoLmeca rassol
bes
Kn Bes knaccudpukaymm

acc C KNACCHPHKALMH €3 Knaccuopurkay Knacc E OnextpoobopynosaHue

Knacc D Knacc D Knacc D Knacc D "oproune meTtansbl
KyXOHHbIM K1 K
Knacc K Knacc F Knacc F Knacc F m);p(; ace (kynMHapHoe macs

OneKkTpuuyeckre noxapel crneayeT TYLMTb HENPOBOAALLMM BELLECTBOM, B OT/IMUME OT BOALI SN NEHDI,
coaepxaiyuxca B orHeTywmntenax kiacca A. [py nonbITKE TyLEHUA SNIEKTPUYECKOro noxapa BoAowM
WM MHOW XXMAKOCTBIO, CYLLECTBYET BbICOKMIM PUCK NMOPAXKEHNUA INIEKTPUYECKUM TOKOM, MOCKOMBbKY BoAa
npoBOAMT TOK. B orHeTywmTenax knacca C ucnonbsyerca pocdaTr MOHOAMMOHUA, XSTOPUA Kasina Uim
6ukapOoHaT Kanvs, KOTopble He NPOBOAAT 3MEKTPUUECTBO. [pyrum BapuaHToM ABMAeTCA
orHeTywmTenb kiacca C, koTopbiv coaepxuT yriekucnbiv ras (CO2). CO2 oTnMyHO NoaxoaunT And
TYLLUEHMA NOXaPOB, NOCKOJbKY OH YAANAeT UCTOYHUK KUCITOPOAA M3 OrHA, a TakKe YMEHbLUaeT TennoTy
OrHSA, MOCKOSbKY NOCTyNaroLni n3 orHeTywmntena CO2 ABnAaeTcA XONOAHbIM.

NMpodunakTuka

Mpodpunaxtuka aensaeTca Havbonee 3P PEKTUBHON MEPO AR CHKEHUA pucka. HeKoTopbIe U3 Tak1x
NPEBEHTUBHbLIX Mep, KOTOPblE MOTyT ObITb NPUHATHLI TULAMM, BbINOMHAKLWUMU NIIAHUPOBaHKE, NPU
paboTe C 3NEeKTPUYECTBOM, BKIHOYAOT:

« Hvkorza He noaxntovaite nprbopbl ¢ HOMUHAMBHEIM HanpskeHnem 230 B K aneKTpuyeckoi
posetke 115 B.

« PasmelyanTe Bce namnbl Ha POBHOM NOBEPXHOCTU U BAANW OT NPeAMETOB, KOTOpble MOryT
3aropeTbcA.

o Wcnonbsyinte namnbl HakannBaHWA, COOTBETCTBYOLWME HOMUHAIbHOW MOLLHOCTH
OCBETUTErNbHbIX MPUOOPOB.

o He neperpyxainte aneKTpuyecKyto poseTKy, NOAKNIOYUB HECKOSTbKO YCTPOUCTB K OAHOM PO3ETKE C
MOMOLLbIO N0BOro yCTpoicTBa.

o He nepraiTte anexkTpuMyecKkue LWHYpPbl U HE TAHUTE 3a HUX.

o Ecnv poseTka unu BeiktouaTeb HarpeBaroTCA, OTKIHOUUTE Lenb U BbISOBUTE SMEKTPUKA AnA
NPOBEPKU CUCTEMBI.

+ Cneaynte MHCTPYKUMAM NPOU3BOANTENA MO NMOAKITHOYEHUIO YCTPOMCTBA K 3NTEKTPUYECKOM
poseTke.

« WUsberaitte ucnonb3oBaHUA YANMHUTENEH NOA KOBPaMKU WUIKU Yepes [BEePHbIe NPOEMbI.

« He noaxntoyanTe WHYpP CTApOro aMeKTpUYECcKoro yCTPOMCTBa K HOBOMY LLIHYPY.



e 3ameHuTe U OTpeMOHTMpyVITe W3HOLLIEHHblE UK ocnabneHHble LLUHYpPbl HA BCEX 3JIEKTPUYECKNX
yCTpOMCTBaXx.

o XpaHuTe Bce anekTponpubopsl BAaM OT BOAbI.

« [Mpu 0bHapyxeHnn noBpexaeHUi BO3AYLUHbIX Kabernen, HapyXHbIX NaHeNbHbIX KOPOBOK UK
AepeBbeB, conpukacaronxcAa ¢ BbICOKOBOJIbTHbIMU JTUHUAMM, 06paTVITer B ynpasJieHue
QNEKTPoCcHabXeHUs.

« Mepea npoBeaeHvem nobbix paboT, CBA3AHHLIX C BLIEMKOW FPYHTA, U3YUUTE apXMTEKTYPHbIE
UepTeXu U/Mnu 0BpaTUTECH B SNIEKTPOTEXHUYECKUE CIYyXObI.

« OO6palyaiTe BHUMaHWE Ha BCE NPeaynpexaaroLlMe 3HaKu, yKasbiBatoLLMe Ha ONacHOCTb
nopaxxeHnA 3NTEKTPUHECKUM TOKOM.

. yée,ElVITer, UYTO OrHeTyLunTEesIb YCTAHOBJ1IEH B MeCTax C NOBbILLIEHHOM BEpPOATHOCTbIO
BO3HMKHOBEHWA OMACHOCTH.

« [Mpu paboTe ¢ anekTpooBopynoBaHWEM BCEraa HaZLeBanTe 3aLMTHYHO SKUMUPOBKY.

YnpasneHue aHepronotpebneHuem

BOMbLUMHCTBO ryMaHWTaPHbLIX BMELIATENbCTB — U 0COBEHHO TeX, KOTOpble OCYLLIECTBATCH BO
BPEMs upesBblUaiHbIX CUTYaL M — OCYLLECTBATCA B OTAANEHHbLIX UK HAXOAALLMXCH Mo Yrpo30i
co06LLECTBaX C HU3KOM AOCTYMHOCTLIO W/WUIM OrPaHUUYEHHOW HAZEKHOCTLHO SSIEKTPUUECKON CeTH
o6uero nonb3osanud. [na obecneueHns paboTbl NOMELLEHWA 'YMaHUTapHbIX OpraHU3aLimii 4acTo
OCHaLLIatoTCA MO MEHbLLEN MEpe OAHWM He3aBUCHMBLIM UCTOUHUKOM NUTaHUA, MO0 B KavecTee
pe3epBHOro Ha cnyyan c6onA B ceTh, 6O B KAYECTBE OCHOBHOrO crnocofa Npov3BoACTBa
SMNEeKTPOSHEPrMK. He3aBUCHMMbIE MCTOUHMKM NMUTAHMA BKITHOYAIOT akKyMynATOpHbIe 6aTtapew,
reHepaTopbl U CONHEYHO-3MeKTpuyeckoe 06opyaoBaHme.

MpuobpeTeHne, ycTaHOBKA U SKCTyatauusa Takoro 06opyaoBaHus TPeOYHOT 3HAUMTENbHbIX
WHBECTMLMI, KOTOPbIE MOXHO COKPaTUTL 3a CUET NPaBUIbHOMO BeiGopa pasmepa 1 ynpasneHus
3HEpPreTMYEecKon NoTPeOHOCTbLIO. DNEKTPOSHEPIUA CTOUT HEAELLEBO, U 3KCMyaTauus reHepatopa
MOXET CTaTb A0BOSILHO AOPOroi. MPOM3BOACTBO SHEPrUK TaKKe OKasbiBaeT BO3AENCTBUE Ha
OKPYXaIOLLYH Cpeay U MOXET HAHEeCTH yLuep6 BOCNPUATUIO OpraHu3aLmil.

YacTo MOXHO COKpaTuTb NoTpebneHue aneKTpoaHeprn 6es3 yxyaleHua KadyecTea 00CyKUBaHMUS
nyTem ynydLleHns ynpasneHnsa aHepronoTpebreHMemM, COCpeaoToYeHNA BHUMAHUA HA CHUKEHUM
notpebHocTel 1 Bolbope NoAXoAALLEero NocTaBLMKa.

« YnpaBneHue aHepreTuuecKkon NoTpebHOCTbIO : MUHUMKUBUPYITE NOTpebieHne SHEPruu npu
3TOM 6€e3 CHWXEHWUA KauecTBa 00CNyX1BaHWA U U3beraiTe HEHY)XHOIO NOTPEOIEeHUA SHEPrUH.

« YnpaBneHue aHeprocHabxeHWeM: BoiGnpaiTe HaunyyLLmne OCHOBHLIE M PE3EPBHbIE CTOUHUKM
MUTaHUA B COOTBETCTBUM C CUTyaL e, NpaBunibHO NoaoBpaHHkbie No pasMepy, YToobl
ONTUMM3MPOBATEL MHBECTULIMK U SKCTTyaTalMOHHbIE pacxodbl.

Ona ynpaBneHna Kaxk I'IOTpeéHOCTbI-O, TaK U cHabxeHnem TpeéyeTCH Haanexawaa AnarHoCTuKa, yToObI
NOHATb I'IOTpeéHOCTb YCTaHOBKW B MOLLHOCTH U SHEPIruu. Ha kaxxgom atane npouecca ynpasreHunA
3HepI'OI'IOTp66HeHMeM HeobXoAMMO npoBOAUTb HeNnpepbiIBHYHO AWArHOCTUKY, MMaBHbIM oépasoM,
BbINONTHATbL CneayrLwine AencTeuA:

o PaccunTath 06Lyto NoTpeBHOCTL B 9HEPrMK W MOLLHOCTU NnaHupyemoi paboyei cpeabl 1
cnoco6CTBOBaThL OnpeaesieHunto pasMepa UCTOUHUKOB NMUTaHWA (reHepaTop, ConHevHas naHesnb
WM Apyrown).

o Onpeaenutb NpUBOPLI U YCNyr1, Ha KOTOpbLIE NPUXOAMTCA 3HAYUTENbHAA YacTb 00LLMX
noTpedHOCTEN B SHEPTUM U MOLLHOCTH.

o [MoHATb BapUaLIMM MOLYHOCTHBIX M 3HEPreTMYecKux NoTpeBHOCTEN B TeUeHWe AHA U onpeaenuThb
MUKOBbIE NEpUoabI.

MonHaA AMarHoCTMKa Takke MOXeT OblTb NonesHa AnA uesiei 0TYETHOCTH, ayaAUTOB /UK
nccrneaoBaHUi.



What does it costs to use a...
1hr per day during a year

20 LED bulk

A0W “energy saving” bulb
Laptop

Fan

100w incandescent buk
m Puhlic grid

Electric coffee machine W Gersrator
Toaster

Electric cooking plate
Electric mini-oven
Clathes iron

Electric water-ne ater

it conuttioning [

O£ S0€ 100€ 150€ 200€ 25D € 300 350€ 400€ 450€ SD0€

r

AnantpoBaHo Ha 0CHoBe AaHHbIX ACF
anaBneHMe SHEPFETMHGCKOﬁ nOTpeéHOCTbI'O

HopmanbHo BocnpuHUMATL 3M1EKTPUYECTBO Kak HeuTo camo coboit pasymetoLeecs, 0HaKo aHeprua
BCEeraa UMeeT CBOHO LieHy. YToObl ynydlnTe cnocod UCnonb3oBaHUA 3HEPrMH, U3BeranTe HEHY)XXHOo
notpedbneHna 1 CBoAUTE K MUHUMYMY HeusbexHoe noTpebneHue 6es yxyaleHus KayecTsa
obcnyxuBaHva. Bceraa BaxHO AymaTb C TOUKM 3peHWUA 0OCNY)XMBaHUA, a He YCTPOMCTB, M MblTaTbecA
HaWT Hanbonee ap PEKTUBHbLIE PELLEHUA AN BbINONHEHWA TpeByemMoro 06CnyXuBaHus.

Tpe6oBaHua kK 06cnymuBaHuto: Tpebyetca npoxnaaHas paboyas cpeda, 6es
KOHAWLMOHMPOBaHUA BO3AyXa.

Mpumep: BbinonHeHue Tpe6oBaHUK K yenyram: MoaymaiTe o BbIGOpe NOMELLEHUA C
HauWMeHbLLEeN BEPOATHOCTLIO HarpeBa, NoBecbTe Benble LWTOPbI, KOTOPbIe NO3BONAIT
CBETY NPOHUKATb BHYTPb, HO YMEHBLLLAKOT TEMSIO0, YBENWUbTE U30ALMIO B MOMELLEHUH, a
3aTeM YCTAHOBUTE KOHAULMOHEP.

C nomoLLbo AMarHOCTHUKK SQHEepruu:

o OnpepenuTe ycnyru ¢ BbLICOKUM BO3AEWCTBUEM, YTOOLI MOHATb, KaK1e YCITyrv OKasbiBatoT
3HauMTENIbHOE BMAHWE Ha 3HepronoTpebneHre 1 Koraa HacTynatoT NMUKOBLIE Nepuoabl.

o H3yunte noTeHUHUanbHble anbTepHaTUBbI — padoune MHCTPYMEHTbI, XONOAUITbHUKM U
OCBeLLeHWNe ABNATCA OYEBUAHBIMU NOTPEOUTENAMM SMEKTPOIHEPTUN U UX TPYAHO U3bexarTb.
Jpyrve noTpebutenu aHeprum npeanararot Apyrue BO3MOXHOCTH, HaNp1Mep, BoAOHarpeBaTesv
U NNUTbl. PaccMoTpuTe BO3MOXHbLIE pELLEHUA B COOTBETCTBUU C TEXHUKO-3KOHOMUYECKUM
060CHOBaHMEM W NepPBOHAYaNIbHOM CTOMMOCTbLHO, MOTPEONEHNEM SHEPTHUM U AKCTNyaTaLUOHHbIMM
pacxofami, a TaKKe KaueCcTBOM 00CNyXMBaHHA.

o CHWXeHHe noTepb, NOBbILIEHWE NPOU3BOAUTENBHOCTH 3a CcYeT Bbibopa 3 HEKTHUBHLIX U
npaBubHO NoA0OpaHHbIX NPMOOPOB B COOTBETCTBUM C HAa3HAUYEHUEM U KONTUYECTBOM
nonb3oBaTesiei, a Takke 3a CUET UX UCTI0Nb30BaHUA TakuM 06pasoM, YToObI MaKCUMasbHO
MOBLICUTb UX NPOWU3BOAWUTENBHOCTL, HANMPUMEP, OYUCTKA U 0BCNyYXMBaHWE 060pyA0OBaHUA U
NprBOPOB A7 NOBLILLEHWUA UX 3P PEKTUBHOCTM.

o CoKpaTuTe HeHy}HOe UCNoNib30BaHUe, BLIKOUas U 0TCoeanHAA Npubopbl, Koraa OHU He
ucnonbaytoTcA. MoxeT noTpeboBaThCA BbIBELUMBAHWE NITAKATOB MITM JIMCTOBOK C HANMOMWUHaHWEM
nonb3oBaTtenam.

o ONTUMH3UpYITE aHepronoTpebneHue ¢ TeUeHMEM BPEMEHH, onpeaesias NMMKOBLIE NeprUoabI
W, MO BO3MOXHOCTH, naberanTe unv oTkNaasiBaiTe UCNonb3oBaHUe HaMbonee MOLLHbIX



npr6opoB BO BPEMA MUKOB MUK Npu paboTe OT akkyMyATOPHbIX BaTapei/ConHeYHbIX pe3epBHbIX
cuctem. OTMETbTE MOLLHbIE NPUBOPLI, UCMONB30BAHUE KOTOPLIX MOXET OblTb OTIIOKEHO,
Hanpumep, AnA BbINOMHEHUA HECTIOXHBIX UM HECPOUHbIX 3a4aY, U BblAENANTE OTAENBHO Te,
KOTOpble UCMONb3YTCA ANA padoThl, 6€30MaCHOCTH U KOMMYHUKaLUIA.

YnpaBneHue aHeprocHabxeHnem

MpaBunbHbIA BEIOOP OCHOBHOMO M PE3EPBHOr0 UCTOUYHUKA MUTAHUA OKAXKET BOMbLLOE BIIUAHUE He
TOSIbKO Ha BKOHOMMIO 3aTPart, HO U Ha ONTUMKU3ALMIO dHepronoTpebnerus. BoibpaHHana koMOMHaLMA
NomkHa OblTb cnocobHa:

« Ob6ecneunBaTb 4OCTATOUHYHO MOLUHOCTb A1 YCTAHOBKM.

o [1o BO3MOXHOCTH, rapaHTUpPOBaTb AOCTYNMHOCTb ANEKTPOSHEPTUM B 3AaHUN 24/7.

« Ob6ecneunBaTb MMHUMANBHOE KAYECTBO (OrpaHUMyYeHHOe NafeHne HanpskeHusa unu konebaHua
4acToThl).

o MwuHumuKsMpoBaTh 3aTpaThl.

o ObecneunBatb HesonacHyto paboTy M aKcnyaTaymto.

« MakcumanbHO CHWXaTb BO3AEMCTBME HA MECTHYHO OKPYXatOLLyHO Cpeay, B TOM YMCiie YMEeHbLUaThb
3aabIMiieHne, Bubpauuto, LWym B HOUHOE Bpems, 06ecneunTb XOPOoLLUe YCIOBUA AN XU3HU U
paboThl, a Takke cnocoBCcTBOBaThL NPEA0TBPALLEHUIO KOHMIMKTOB MEXY COCeAAMM.

o MwuHuMH3HpoBaTh rnobanbHOe BO3AEUCTBUE HA OKPYXKAMOLLYHO Cpeay.

PeLueHWe 0 TMNe OCHOBHOIO 3neKTpocHabxeHna ByaeT 3aBUCETb B OCHOBHOM OT TOrO, MOAKMOUEHO 11
3[aHne K SNIEKTPUUECKOM ceTu o6LLero nosnb3oBaHus. MoAKNOUEHNE K SNEKTPUUYECKoN ceTu obLiero
NoNb30BaHMA CUUTAETCA ONTUMASILHLIM TaM, rAe 9TO BO3MOXHO, M JOSHKHO MCMOSIb30BaTLCA B NEPBYIO
oyepesb, No Mepe AOCTYNHOCTH. ECnv aneKkTpuyeckas ceTb OTCYTCTBYET UM HeHaAexHa, To crneayeT
paccMOTPeTb reHepaTop.

Pe3epBHbIA UCTOYHMK MUTAHWUA UM reHepaTop MoryT 06a3aTesibHO NoHaA0BMTLCSH, ecnu ceTb
noABepXeHa PUCKy nepeboes B NoJaue dMeKTPOSHEPIMU UITK Korda pe3epBHan dMeKTpuuecKas
cucTema TpebyeTca B KauecTBe Ba)KHOH Mepbl 6€30MacHOCTH.

CymeCTByeT HECKOJTIbKO BapuaHTOB pGSGpBHOVI CUCTEMBbI, BK/THOYAA akKKyMYyJIATOPHbIE 6aTapeM,
COJIHEYHbIE NaHeNnn Uin reHepaTtopbl MeHbLUEro pasmMepa. CyLLleCTBYI'OT N Apyrue acnexrtbl, KOTOpble
cneagyert yuyntbiBaTb NpuU Bbl60pe pesepBHoﬁ CUCTEMbI, B TOM 4YUCNe TO, YTO U HACKOJIbKO HAAEXHbIM
ABNAETCA OCHOBHOW UCTOUYHUK SHEepPruun.

lMokynka reHepatopa MoXeT 000WTUCE U HE OYEHb JOPOro, HO reHepaTopbl TPEBYHT TonnuBa 1
TEXHUUYECKOro 00CYy)XMBAHUA, a SKCNTyaTalUoHHbIE PacXoabl MOTyT ObITh JOBOMLHO BEICOKMMM. U
Ha0B0pPOT, aKKyMYNATOPHbLIE U COSTHEYHbIE CUCTEMbI TPEOBYHOT 3HAUUTESNIbHBIX MHBECTULMIA, HO ByayT
WMETb OYEHb HU3KME BKCMyaTalUMOHHbIE pacxoabl. [Mpu BoiBOpe UCTOUHMKA NMUTAHUA HEOOXOAMMO
yuMTbIBaTb HauYamnbHbIE U 3KCMyaTaLMOHHbIE 3aTpaThl.

PacuyeTHble SKcniyatayuoHHble pacxoabl:


https://log.ddev.site:4443/sites/default/files/2022-05/Appliances.png

Mpepnaraemblii pe3epBHbIi MepBoHauanbHas Obuan OGuwan

MCTOUYHUK NUTaAHUA CTOMMOCTb :;3:;\"10 ?L; cTom\;och;auepes
enepaTop 2 KBA 600 € 14 600 € 28 800 €
AKKYyMYnIATOpHaA cuctema 4800 € 9300 € 13900 €
ConHeyHana naxenb
(nokpeiBaeT 30% sHepreTrueckmx 6500 € 9600 € 12900 €
noTpebHocTewn)

OCHOBHOM, pe3epBHbIi UICTOUHWKU SHEPrUK U BO3MOMHbIe KOMOGUHaLMK
3neKTp|4quKaﬂ ceTb o6u.|ero nonb30BaHUA + reHepartop

Bo mHormx cny4yaAax OCHOBHbIM UCTOYHMKOM 3ﬂeKTp00Ha6)KeHMF| AB1AETCA 3JTIEeKTPO3HEepPrunA,
npegocrtasnaemMasn MECTHOM C-)HepFeTW-IeCKOﬁ KOMMaHuew. PGSGDBHbIVI reHepartop AOJKeH ObITb

cnocobeH NnoKpbIBaTb BCE I'IOTpeéHOCTVI YCTaHOBKHU B 3JIEKTPO3HEPIruK, 3a UCKITHDHYEHNUEM HpMéOpOB,
0603HaUYEHHbIX KaK HEOCHOBHbIE. (CM pasaen <<VnpaBneHme SHepI'eTVI‘-IeCKOVI ﬂOTpeéHOCTbI-O»).

MpeumyLiecTBa HenocTtaTtku

e [lpocTtota u
¢ KpaTKoBpeMeHHbIE OTKITFOUEHUA UMEKOT MECTO U3-3a TOr0, YTO reHepaTop

HW3Kan
CTOMMOCTb Heo6XoAnMO 3anycKaTb NPU OTKIHOUYEHUH CeTH
o JloxanoHas o Heobxoanmbl MBI n/unu perynatop
NOCTYMHOCTS Heobxoaumo cHabxeHune 1 3anackl TonMea
° 50neye HU3KUE H906XO£WIMOCTI: TEeXHUYEeCKOoro OéCJ’Iy)KVIBaHVIFl reHeparopa, AaXxe ec/in OH
UCNonb3yeTca peaKo
noMexu y pea

Pexo MeHAyeTCA AnA

o 3[aHwii, NOAKOYEHHDBIX K ANEKTPUYECKON CETH 06LLEro nosnb30BaH1aA C ASIMTENbHLIMM
HEenpezACcKasyeMbIM1 OTKITIOUEHUAMM

¢ 3/aHwi NOAKTIOYEHHOE K NIEKTPUYECKOW CEeTH OBLLEro Nonb3oBaHNUA B YCIIOBUAX YXYALLEHUA
cuTyaumm ¢ 6e3onacHoCTbO

o 3[aHwii, NOAKMOYEHHDBIX K ANTEKTPUYECKON CETH 0BLLEro Nosb30BaHMA U UCMOMNb3yeMblX B TEYEHWE
orpaH1yeHHoro nepuoaa

¢ Mcnorb3oBaHMA B KAYECTBE PE3EPBHOO UCTOYHUKA SHEPTUM MPU HEOOXOAUMOCTH

FeHepaTtop + leHepaTop

B KOHdUrypaumm «TONbBKO reHepaTop» 3MeKTpoaHeprusa obecneunsaeTtca ABymA unu 6onee
reHepaTtopamu. [1nsa ucnonb30BaHWA ABYX reHepaTopoB:

« Oba reHepaTopa MoryT 6blTb MO0 MAEHTUYHBIMK, MO0 CNOCOOHBLIMU NPOMU3BOAUTL OANHAKOBOE
KOMMYECTBO SHEPTUKU, U MOTYT UCMONb30BaTLCA B3aUMO3aMEHAEMO U B COOTBETCTBUN C
noApPO6GHLIM MAHOM UCMOSb30BaHHUA.

o OavH reHepatop MoXeT ObITb MEHbLLE APYroro U MCMONb30BaTbCA TOSBLKO B KauecTse
pesepBHOro. B cnyyae AByx reHepatopos C pasfMyHbIM MUTAHWEM, MEHbLLWIK reHepaTop He
ZOJSDKEH MU HEe MOXET NOKPbITh BCe NOTPEOHOCTU B 3NEKTPOSHEPrMn B paBoyem KOHTEKCTE U,
BO3MOXHO, AOMKEH ObITb MOAKSIOYEH CrieuManbHO AN NUTaHWA TOSTbKO OCHOBHbIX 3NEMEHTOB
(CM. pasgen «YnpaBrneHue 3HepreTUYecKkon NoTpebHOCTbH»).



MpeumyliecTea HenocrtaTku

e Beoicokue SKcrlyatayMoHHbIe pacxoabl
L4 KpaTKOBpemeHHoe OTKNTIOYEHUE NpU NepexrntoyeHnn

reHepaTopos

¢ JlokaneHaA AOCTYNHOCTb o Tpebyetca UBI n/vunu perynatop

o OrpaHW-IeHHble nepBoHaYasnbHble o nOTpeéHOCTb B MOCTaBKax M 3anacax tTonnauvea
3arparbl ¢ OrpaHuyeHHanA HaJeXHOCTb U YacTOe TEXHUYECKOE

* M3BecTHanA TexHonoruaA obcnyxvBaHve

¢ TpebyeTcA MHOTO BPEMEHM Ha ynpaBneHue
¢ [1OCTOSHHBIW WYM M HEOBXOANMOCTb TEXHUYECKOIO
obcnyxuBaHua

PeKOMeH.ﬂyeTCﬂ anfa
L MSOJ'IVIPOBaHHbIX 3[1aHWUW C BbICOKMMM SHepreTu4eCKMmmn I'IOTpeéHOCTHMVI

. MSOJ'IVIpOBaHHbIX 3[aHUH, MCcNnonb3yemblX B Te4eHne orpaHM4eHHOro BpemMeHu
e lcnonb3oBaHWA B KayecTBe pe3epBHOro NCTOYHUKA 3HEepPrmn npu Heo6XoAUMOCTH

AneKkTpuuecKan ceTb + aKKyMynATOpHble GaTapeu
B naHHOM KOHUIrypaL UM OCHOBHBIM MCTOYHUKOM MUTaHKA ABMAETCA SNEKTPO3HEPrua, noctaBnaemMas
MECTHOM 3HEPreTUUYECKOH KOMNaHWEN, B TO BPEMA KaK Pe3epPBHbLIM UCTOYHMKOM fABMAETCH

aKKyMynATOpHaA cMcTema, koTopas obecneunBaeT orpaHWYeHHy0 aBTOHOMHOCTb YCTaHOBKM B Clyyae
OTKIOUEHMUS.

MpeumyuiecTBa HepocrtaTku

e OnekrtpocHabxeHune 24/7 ¢ 3aBWUCMUT OT BNEKTPUYECKON CETU

6e3 nepeboes u e MecTHblE 3aKyNK1 U TEXHUYECKOE 0OCNyX1BaHUe He Bceraa
MUKPOOTKITOUEHMN I BO3MOXHbI

e Bebicokan HaAEeXHOCTb o TpebyeTca akkyMynaTOpPHOE oTAeneHue

¢ Bebicokoe kauecTBo + Bonee BbicoKkana HauanbHaA CTOMMOCTb, YeM Y reHepaTtopa
3MEKTPO3HEPrum o Pe3sepBHbIi reHepaTop No-npexHemMy MOXeT ObiTb HE00X0ANUM

e Jlerko no6aBnATb o OrpaHuYeHHbI CPOK Cryx0Obl akKyMynATOPHbLIX GaTapei (0T 2 Ao
COJTHEYHYIO 9HEpPruto 5 neT) 1 BO3MOXHOE BO3AeWCTBME yTUNn3auum batapei Ha

e Bonee HU3K1e nomexu OKpy>aroLLyto cpeay

Pexo MeHAyeTCA AnA

L4 3£|,aHVIVI, NOAKMHOYEHHbIX K C-)J'IeKTpVIl-ieCKOVI ceTun oémero nonb3oBaHMA C KOPOTKUMU U HaCTbIMU
OTKISTHOUYEHWAMM

o 34aHuit, NOAKTHOUYEHHBIX K 3MEKTPUYECKOM CETH 0OLLEro nosb30BaHWA C HOUHLIMU OTKITFOUYEHUAMU

o [lepBbl LWar K yCTAHOBKE CONTHEYHON CUCTEMBI

FeHepaTop + aKKyMynAToOpHble 6aTapeu

B aaHHOM KOHUIypaLUi OCHOBHBIM UCTOYHUKOM MUTAHWA ABMAETCHA reHepaTop, KOTOpbIi
obecneunBaeT 3MEKTPOIHEPIUIO B YaChl MUK. Pe3epBHbI UCTOUHWK MUTAHUA — 3TO aKKyMyNATOPHasA
cucTemMa, KoTopas HakannvMBaeT MEeKTPOSHEPTMio BO Bpems paboThl reHepartopa u obecneunsaeTt
NMUTaHUe YCTaHOBKM B Yackl HU3KOrO NoTpedrneHus.



MpeumyliecTea HenocrtaTku

o OnektpocHabxeHue 24/7 6e3
nepe6oes Unu
MWKDPOOTKITIOUYEHH

¢ OTCyTCTBME NOMEX B Yachl
HU3Koro notpebnexnn

o XopoLlLee KauecTso
3N1EKTPO3HEPrnH

e [loBbillEeHME HAAEXHOCTH U
cpoka cnyx6bl reHepatopa

o Bornblue rékoctv B

e [oTtpebHOCTb B NMOCTaBKax M 3anacax Tonnuea

e MwuHMManbHasa cyToYHaaA NPOAOIHKUTENBHOCTL PaboThl
reHepatopa Anf NOA3APAAKN aKKyMynATOPHLIX BaTapei

¢ MecTHbIE 3aKyNK1 U TEXHUYECKOE 06CTyXMBaH1e MoryT BbiTb
HEBO3MOXHbI

e TpebyeTca akkyMynATOPHOE OTAESIeHUe

» Bonee BbICOKanA NnepBoHayanbHaa CTOMMOCTb, YEM TOSBbKO
reHepartop

e PesepBHblit reHepaTop no-npexHemy MoxeT BbiTb HeobxoanM

e OrpaHuyeHHbI cpok crnyxbbl 6atapeit (0T 2 Ao 5 net) u

arepronoTpedneHiy BO3MOXHO€E BO3ZieUCTBUE yTUM3auum 6atapeu Ha
¢ Jlerko 106aBNATb COMHEUHYHO OKDYKAIOLLYHO Cpen y 4 P
3Hepruto PyXaiotyto cpeay

PekomeHayeTtca and

¢ M30711MpoBaHHBIX OPUCOB UM XMIIbIX KOMMSIEKCOB
e [lepBbli War K yCTAHOBKE COSTHEYHON CUCTEMbI

AneKTpuueckan ceTb obujero nonbaoaHua UITU reHepaTop + CONHeUHanA NaHenb

B naHHOM KOHUIypaLnmK areKTpruyecTBo oBecneunBaeTcA OCHOBHBIM UCTOYHWKOM — 3TEKTPUUYECKOM
CEeTbo UNN reHepaTopoM — B Yachl MUK U CONTHEYHOW CUCTEMOW B TEYEHME AHA. AKKyMynaTopHasn
cUcTeMa akkyMymnupyeT 3/1EKTPUYECTBO OT BCEX UCTOYHMKOB U 0BecrneunBaeT YCTaHOBKY MUTAHUEM,
KOrZia OHW BbIKIHOYEHbI.

Mpeumyuiectsa HenoctaTtku

o MoxeT noTpe6oBaTbCA HEKOTOPOE BPEMS
AnA YCTaHOBKKU

e MeCTHblE 3aKyMKKU U TEXHUYECKOE
06CryXMBaHWE MOryT ObITb HEBO3MOXHbI

o TpebyeTca akkyMyATOPHOE OTAeNIeHUe U
BornbLuan OTKpbITasA NOBEPXHOCTh

o Bbicokan nepBoHauyanibHas CTOMMOCTb

o OrpaHuyeHHbIN CPoK cnyxOBbl 6aTapen (0T 2
210 5 neT) n BO3MOXHOE BO3AENCTBUE
yTUnusauum 6atapemn Ha OKpYXatoLLyHo
cpeay

e Texe, UTO U Yy KOHDUIypaL UK «3NeKTpuyeckan
ceTb/reHepaTtop + akkymynaTopHaa 6arapes»

» Bonee H13kne nomexu

o OKOHOMMA TOMSIMBA, HauyuyLLee COOTHOLEeHne
3aTpat M 3G PEKTUBHOCTH B AOTOCPOYHOM
nepcrnexkTMee AnA U30SIMPOBAHHOIO 34aHuA

e OueHb HaAEXHbIM pPe3epBHbIN UCTOYHUK
nuTaHuA

Pexo MeHAyeTCA AnA

¢ M3011MpoBaHHbIX FOCTEBLIX OMOB

e WM3onupoBaHHbIX 34aHUI C OrpaHUYEHHBIMU SHEPreTUYECKUMM NOTPEBHOCTAMM

e W30nMpoBaHHbIX 34aHuWii B paioHe, rae CHabXeHWe TONIMBOM ABNIAETCHA OUEHb 3aTPYAHUTENbHBIM
U/Mnn 04eHb AOPOrUM

e 3zaHunA, rae KOHTEKCT 6e30mnacHOCTU TPEBYET BbICOKO HAAEXHOrO M MOSTHOCTLIO aBTOHOMHOIO
PEe3epBHOr0 UCTOYHMKA NUTAHWSA, HANPUMeEP, MecTa C BOSMOXHbLIMU TpeboBaHUAMM K Nepexoay B
CNALYMIA PEXMM.

[eHepaTOpHble CUCTEMDbI



leHepaTop NpeacTasnaeT coboi KoMOUHaLMIO ABUraTens (MePBUYHOrO ABUraTesns), KoTopbIi
NPOU3BOANT MEXAHMYECKYHO SHEPTUIO U3 TOMMMBA, U ANTEKTPUYECKOro reHeparopa (ansTepHartopa),
KOTOpbIM NpeodpasyeT MEXaHUUYECKYHO SHEPTUIO B SNIEKTPUUYECTBO. OTU ABE YaCTU MOHTUPYOTCA
BMecTe, obpasyn eanHyo eavHuLy obopyaoBaHus.

MexaHWuyecK1e reHepaTopbl Kak MCTOUHMK 3HEPrM LLIMPOKO PacnpoCTPaHEHbI B 'yMaHWUTapHOM
CEKTOpe, 3a UCKITHOUYEHMEM SMIEKTPUUECKON CeTH 06LLEero nosib30BaHus, rnasHbIM 06pasoM NoTOMY, YTO
OHM 06bIYHO MMEIOTCH B HANUUMK U MOTYT BbiTb NPMOBPETEHBI M YCTAHOBMEHbI OTHOCHTENBLHO BLICTPO
MoYTH NOBCEMECTHO. [eHepaTopbl MOCTPOEHLI HA OCHOBE XOPOLLO M3BECTHOM TEXHOMOMMHU, NpU 9TOM BO
MHOIMX CRy4asix He COCTaBMT TPyAa HaNTK XOPOLLEro TeXHUUYECKOro CreLuanucTa ans yCTaHoBKM
TaKoro o6opyaosaHus. OAHaKO SKcnnyaTalusa reHepaTopa ABMAeTcA 40porocTosiyen, Tpedyert
4acToro M CIIOXKHOMO TEXHUYECKOro 0BCIYKMBAHMS, a TakKe NOCTOAHHOM NoAayun TonMea.
leHepaTopbl TaKKe MOTYT Bbi3biBaTb MHOMO NPOGIEM, TakuxX KaK LyM, BUOpaLus, sarpsasHeHu e 1
MHOroe Apyroe.

FeHepaTopbl noJsie3Hbl B OCHOBHOM B TpeX Tunax cmyaumﬁ:

« B KayecTBe OCHOBHOro MCTOYHMKA NMUTAHWUA, KOr4a OTCYTCTBYeT 00LieCTBEHHan arieKTpuyeckan
CeTb WK Koraa ceTb MMeEeT OYeHb HM3KYH0 HaAEeXHOCTb.

« B KauecTBe pe3epBHOro UCTOYHMKA NUTAHWUA, KOr4a MHBECTULMK B Bornee 3¢ HEKTUBHBIH
WCTOYHMK MUTAHUA HEBO3MOXHbI: aBapuiiHaA CUTyaL s, KpaTKOBPEMeHHas yCTaHOBKa U T. 4.

« B KavecTBe pe3epBHOro UCTOYHMKA NMUTAHUA ANA 34aHWI C OUYeHb BLICOKMMU NOTPEOHOCTAMM B
3NEeKTPO3HEPrUM (B OCHOBHOM 34aHWUi, 000pyA0BaHHbLIX KOHAWLMOHEPOM WK 3T1EKTPUUYECKUMU
oborpeBatenamm).

« B KauyecTBe pe3epBHOro UCTOUHMKA NUTAHUA ANA YCTAHOBOK, NOAAEPKUBAIOLLMX XONOAOBYHO
Len.

B nto6om apyrom criyuae crielyet npoBect 6osiee NosiHyto OLEHKy Ans OLEHKU anbTepHaTUB
reHeparopy. [pn paccMOTpeHUH reHepaTopa B KAUECTBE OCHOBHOMO M/TM PE3ePBHOI0 MCTOYHMKA
nuMTaHuA He criedyeT HedooLeHWBaThb Bpems, Heobxoanmoe Ans obpatlleHnsa ¢ oBopynoBaHem, a
TaKkxe BKIoYaTb B GIOAKET NOArOTOBKY K ro yCTaHOoBKe.

XapaKTepuUCTHUKH

Hwxe nprvBeAeHbl OCHOBHbLIE XapaKTepPUCTUKK, KOTOpbIe criedyeT yuuTbiBaTh Npu Boibope
COOTBeTCTBYoLEero obopyaoBaHua Ang yAoBeTBopeHUs NoTpedHocTew.

MowHoCTb reHepatopa

ﬂepBoe, yTO HeobxoaumMo OUEeHNTb NPU NOUCKE reHepaTopa, 310 ero pasMep: Kakoe KoJIn4ecTso
QHEpPrnn OH MoXeT reHepMpOBaTb?



Mpumep cTaHAAPTHON ITUKETKW Ha CTOPOHe reHepaTopa

Power
Generation

Fict Mo, B-3 SEZ induwirial area Mandal, Disi-saiara, bndia £15337
Generating S |50 B28 Gz | sPeca
Ndel Numsber czms

Saral Numzar Q01148708
Manulesturmg Order Nunbar AZ448185

it of Marsfactorw T3

Ganeratng Set Ma Mass.Wet kg ]

Conireiler PRI

Dacared Rating ESP |PRP [COP JLTP
Ratmd Powar KVl 720 | 200

Rated RowarHn] 176 [ 160

Rated Current (A] a8 me

Rated Valtage [V) a0 |20

Ratd Freqoanty (1) s |so

Rated Power Facir o8 JoE

Oeclares Ratng Encloved Nose Fandby Prime
Swarage @ 1m dB{A] ]
Avarage @ Tm GBI =]
Average i 15 dBIA) o

HomuHanbHas MOLHOCTL COOTBETCTBYeT cTaHaapTy 1ISO-8528-1. Hanbonee pacnpoctpaHeHHbIMM
cTaHaapTamu ABNAKOTCA:


https://log.ddev.site:4443/sites/default/files/2022-05/GenLabel.png

HomuHan
reHepartopa
cornacHo ISO

HomuHanbHana
OCHOBHaf
MOLLHOCTb

(PRP)

MowHocTb
HenpepbiBHOW
pa6oTbl (COP)

PesepBHan
MOLLHOCTb
(ESP)

Tunel Harpy3sku

HomuHanbHan
Harpyska

Paccuntana anq
nepemMeHHon
Harpysku
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NOCTOAHHOWM
HarpysKu

PaccuvtaHna ansa
nepemMeHHoM
HarpysKku

MepemeHHan HarpysKa

OrpaHuueHns BpemeHu paboThbl

3Ta MOLLHOCTb AOCTYMNHA B TEYEHUE HEOTPAHUYEHHOIO
KONMYEeCTBa 4YacoB MCMOb30BaHNUA C MEPEMEHHbIM

K09 duumeHToM Harpysku. MNMeperpyska 10% BO3MOXHa B
TeueHue He Honee 1 yaca Kaxasle 12 yacos, HO He Bonee 25
4yacos B roa.

OTa MOLLHOCTb AOCTYNHA B TeYEHUe HeorpaHMYeHHoro
KOonnyecTBa 4acoB MCNoJIb30BaHUA C GUKCUPOBAHHBLIM
Koad PULMEHTOM Harpysku. Meperpyska He gonyckaeTcA.

3Ta MOLHOCTb AOCTYMNHA TONBKO B TeyeHue 25 yacoB B roa ¢
nepemMeHHbIM K0P PULMEHTOM Harpy3ku. 80% 3TOM MOLLHOCTH
aocTynHo B TedeHune 200 yacos B roa. lNeperpyska He
aonyckaeTce.

MocToAHHaA HarpysKka

B 60nblUMHCTBE CnyyaeB NpU NpUOOpPETEHNH reHepaTopa aKkTyanbHa TOJIbKO HOMUHanNbHanA
ocHoBHas MouwHocTb (PRP). MNpu npruobpeTeHnmn reHepaTopa NpoBepbTE, yKasaHa /v ero MOLHOCTb
6e3 CChINKM Ha CTaHAAPTU3UPOBAHHLIA METOA OLEHKU HoMWHana. Ecnv moaernb oueHKM HoMUHana He
yKasaHa, NPOKOHCY/IbTUPYWTECH C MPOM3BOAUTENEM UK NONYYMTE AOKYMEHTaUMIO OT npoaasya.

MoLHOCTb MOXeET paccunTbiBaThCA B BaTTax (BT), kunosattax (kBT), BonbT-amnepax (BA) nnu
kunososnbT-amnepax (kBA). [na acHoctu, 1 kBT = 1000 Bt 1 1 kBA = 1000 BA

HomuHan B BaTTax yKkasblBaeT Ha peasibHy0 MoLjHOCTh (P); HOMUHan B BONbT-amnepax ykasbisaet

Ha ¢uKcHpyemyto MowHocTb (S). Mpy NNaHMpoBaHWn NoTpebreHnsa HEOBXOAMMO YUUTLIBATE TOMBKO
peanbHyr MOLLHOCTb. PeanbHasa MOLHOCTb — 3TO MOLLHOCTb, akTUyecku notpednaeman unu
“cnosb3yemMasn B Lieny nepeMeHHOro Toka, 1, crieaoBaTtesibHO, MIMEHHO Ha ee OCHOBE PacCcUMThIBAtOTCA
NoTPeBHOCTH B MOLLHOCTU M aHepronoTpebeHne B pamKax AMarHoCTUUECKOW NPOBEPKM.

Ecnv ykasaHa Tonbko PpUKCMpyeman MOLHOCTL (B KBA), MOXHO OLEHUTb peanbHy MOLLHOCTb N0
cneaywowen obuiein popmyre:
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P(Br) = S(BA) x 0,8

0,8 PUKCUpPyeMO MOLLIHOCTH — OBLLENPUHATLIN KO3 PULUEHT peanbHOM MOLLHOCTH. OTOT
nokasaresib MOXEeT BapbMpoBaThCA B 3aBUCMMOCTHM OT MalluuHbl, HO 0,8 ABNAETCA HAAEXHBIM CPEAHUM
3Ha4YeHUeM.

Mpu BeIBOpE reHepaTopa HEOOX0AUMO, YTOOLI OH, KaK MUHUMYM, 0BecneumBan MOLHOCTb,
PACCUMTaHHYIO B XOA€E AMarHOCTMUYECKOH oLeHkM OAHaKOo B KaYecTBe Mep NpeloCTOPOXHOCTH creayeTt
06patuTb 0c060€e BHUMaHUE Ha CcresytoLlee:

He nyTaiite KBT 1 KBA : MNoTpebnsaeman MOLHOCTb YCTAHOBKM 0OLIYHO paccuuTeiBaeTcA B KBT, B TO
BPEMS KaK MOLLHOCTb reHepaTopa 00blYHO paccunTeiBaeTca B KBA. B aTom criyuae pasaenute Ha 0,8
(unu pnobasbTe 20%), UToBbI NPeobpasoBaTe MOLLHOCTEL YCTAHOBKM M3 KBT B KBA.

Ecnu npeanonaraeman notpeGHOCTb YCTaHOBKM B 3Heprumn cocTasnaeT 6380 BT, kak
onpeaenseTcs pasMep reHepaTopa v KakoBa AoMkHa BbiTb MOLLHOCTE B KBA?

MoLLHOCTb reHepaTopa AomkHa cocTaBnAaTb He MeHee 6,4 kBT PRP. Ina onpeaenexus
KBA:

Mpumep:

6.4 /0.8= 8kBA PRP

MoTpebnaeman MoLiHocTb 6380 BT TpebyeT Hanuuua reHepatopa MOLLHOCTBIO HE MeHee
8 KBA.

CneayeT yuntbiBaTh 60nee HU3KME KOIPPULNEHTbI MOLLHOCTH (CHUIKEHME HOMUHANbHbIX
3HaueHuM): MoLLHOCTb, KOTOPYIO reHepaTop MOXET 06ecneunTb, yMeHbLIAeTCA C yBETMYeHUeM
BbLICOTbI HAJZl YPOBHEM MOpA M TeMnepatypbl. Ha cneaytolem rpaduke nokasaHsl Koppensyum
(aKTOPOB OKpYXKatoLLei cpedbl CO CHUKEHMEM HOMUHAbHbIX 3HAUYEeHWI:

CHUWXKeHue CHUKeHue
Beicora Han HOMMWHaNbHbIX Temnepatypa HOMUWHaNbHbIX
ypoBHeM MopA _ Bo3gyxa "
3HauYeHun 3HauyeHun
<150 m Bes cHMKeHus HOMUHaNbHBIX <30 °C Bes cHuxeHua HOMMUHaIbHBIX
3HayeHum 3HayeHun

300 m -1,8% 35°C -1,8%

500 m -4.1% 40 °C -3,6%
1000 m -9,9% 45 °C -5,4%
2000 m -21,6% 50 °C -7,3%
3000 m -33,3% 55°C -9,1%

Ob6paTnTe BHUMaHKWe, UTO TemnepaTypa BHYTPU reHepaTopHOro oTAeNIeHUs MOXeT ObiTb HAMHOTO
BbiLLE TemMnepaTypbl OKpy)XatoLLen cpeasbl.



eHepaTop MMeeT duKcupyemyto MoLyHocTe 10 KBA 1 ByaeT paboTath Ha BbicoTe 1000 M,
a TawkxKe B reHepaTopHOM OTAENIeHUU CO cpesiHen TemnepaTypoii 45 °C. Kakosa byaet
oXxuaaemas BbIXoAHaA MOLLHOCTb:

Peryn MpPOBKa BbICOTbI:

10kBa x (1 - 0.099) = 9.01kBA
Mpumep:

CpeaHana Temneparypa 45 °C:

9.01kBA x (1 —0,054) = 8.52 KBA

«PaKTnyeckasa» PpuKcUpyemas MOLLYHOCTb cocTasnfaeT 8,52 KBA.

Uucno 060poToB B MUHYTY (06/MUH)

HBMFaTeHM reHepaTopoB, Kak npaBnno, MUMEKT Creayolmne XapakTepUCTUKU!

o 1500 06/MWH: NpeAHa3Ha4YeHbl AnA MHTEHCUBHOMO Mcronb3oBaHusa (paboTatoT Gonee 6 4acos),
CNocobHbl AOCTUraTh BbICOKOW MOLLHOCTM.

o 3000 06/MWH: NpeAHa3HaYeHbl AfA KPaTKOBPEMEHHOMO UCMOMb30BaHUs, C NyYLlMMU
COOTHOLLEHUAMM MOLLHOCTW/06beMa M MOLLHOCTHU/Beca, HO Bonee BbICOKMM YaCOBLIM PACX0A0M
TonnuBea.

BonbLIMHCTBO r'ymMaHMTapHbIX OpraHn3auni A0/MKHbl OTAaBaTb NpeanoyTeHue reHeparopam ¢ 1500
06/MUH.

YpoBeHb WWyMma

JBuraTenb oueHb LIYMHbIA BO BpeMs paboThl. YPOBeHb Lyma ABAETCA BAXHBIM (PakTopoM npu
BbIGOpE reHepaTopa, NOCKOMBKY reHepaTop 00bIYHO PYHKLMOHUPYET Kak B paboyee Bpems, Tak 1 B
yachl OTAbIXa. HenpepbiBHLIN LyM AaXe Ha OYeHb HU3KOM YPOBHE MOXET CTaTb U3HYPUTENbHLIM B
TeYeHue ANUTENbHOro Nepuoaa BpeMeHHM.

YpoBH#u wyma ykasaHbl B A5(A) LWA (ypoBeHb 3ByKOBOM MOLUHOCTH). [inA cpaBHEHUA HWke
NPUBOAATCA HEKOTOPbLIE PACNPOCTPaHEHHbLIE 3BYKH.

O6LWMi UCTOUHUK 3BYKA YpoBeHb AB(A)
XonoaunbHKUK Ha pacctosaHnn 1 M 50 ab(A)
Mebinecoc Ha paccToAHn 5 M 60 ab(A)
ABTOMarucTpasib Ha paccToaHuU 5 m 70 nb(A)
MNOTHBLIA NOTOK ABMXEHWA MO CKOPOCTHOW aBToMarucTpanu Ha pacctoaHun 25 m - 80 aAb(A)
BeH3nHoBanA rasoHOKOCHIIKA 90 ab(A)

OT60#HbIM MOMOTOK Ha paccToAHMKM 10 M 100 ab(A)



06K UCTOUHUK 3BYKA YpoBeHb AB(A)

JunckoTeka 110 aB(A)
Mopor 6071€B0ro oLyLleHns 120 ab(A)

CpeaHunin ypoBeHb Wyma B 0purce AOMKEH COCTaBnATb okono 70 AB(A), B TO BpeMA Kak ypOBEHb
LUyMa B cnasibHe Houbto A0MKeH ObiTb HWxe 50 AB(A).

OépaTMTe BHUMaHMe, 4TO NpU CpaBHEHWNH ypOBHeVI wyMa Ha pasHblX PacCToAHUAX:

o OB(A) npu 4 meTpax ~ AB(A) LWA — 20.
« YpOBEHb LWWyMa yMeHbLUaeTcA Ha 6 Ab kaxabiv pas, koraa paccToaHWe OT UCTOYHMKA
yABausaeTcs.

B reHepaTopHOM OTAENEeHNN, pacrnonoXeHHoM B 15 MeTpax oT 3aaHus, HaxoauTcsa
reHepatop 97 aAB(A) LWA. Kakoii ypoBeHb rpOMKOCTH OyZeT CrbileH B 34aHnn?

97 ab(A) LWA sxkeuBaneHTHO 77 AB(A) npu 4 meTpax

7786 npu 4m = 71486 npu 8m
Mpumep:

7146 npun 8m = 6546 npu 16m

YpoBeHb Lyma B 3aaHuu ByaeT cocTaBnATb NPUMePHO 65 AB(A), BO3MOXHO, HUXE B
3aBUCMMOCTH OT aKyCTUUYECKON M30NAL MU reHepaTopHOro oTAeNeHnA n opuca. 310
npuemnemMblit yposeHb Ana odpuca, Ho He ANA rocTeBOro A0Ma B HOYHOE BpeMms.

Kak npasuno, pekomeHayeTcq He UCNOoNb30BaTb reHepaTopbl, KOTOPbIE MPOU3BOAAT YPOBEHD LUyMa
Bhilwe 97 AB(A) LWA. Ecnu reHepatop 6yaeT UCMonb30BaThCA B HOYHOE BPEMs, peKoMeHayeTcA
MCMOSIb30BAaTb LUYMO3ALUUTHBINA KOXYX MITM MOCTPOUTL 3BYKOBYHO CTEHY, YTOObI YaCTUYHO FracuTb
LUYMOBbIE 3arpA3HeHus.

EMKocTb pe3epByapa

3anpaBka reHepaTopa TOM/IMBOM He MOXET OCYLLEeCTBNATLCA BO Bpemsa padoThl, COOTBETCTBEHHO,
€MKOCTb pes3epByapa ABnAaeTcA 0O4AHUMM U3 OCHOBHbIX CDaKTOpOB, onpeaenAaronMx aBTOHOMHOCTb.
KoHcepBaTuBHaA oLieHKa yacoBoro notpebnexunna reHepatopa 1500 o6/muH cocTasnseT 0,15 i x
HOMWHasbHaA MOLLHOCTb. BbiBop TOMNMMBHOMO pesepByapa A0/MKEH OCYLLECTBNATLCA
COOTBETCTBYHLLMM 00pa3om.



leHepatop 8 KBA PRP nutaet oduc 6e3 Heo6xoaMmMocT Ao3anpaBKkv B TEUEHWE
paboyero AHA (10 yacos). 3HaA 3TW UMPPLI, KAKOB NpeanaraemMbli pasmep pesepsyapa?

YacoBoW pacxoZ TONMvBa 3TOro reHepaTopa cocTaenAer:

0,15x8 =1,2n/uvac
Mpumep:

PacueT Ana TONAMBHOIO pesepByapa NPoU3BOAMTCA CreayHoLLIMM 00pasoMm:
1,2x10=12n

B Takom cnyyae o6bem TOMMMBHOIO pe3epByapa AO/KEH COCTaBNATL He MeHee12 n.

He pekomeHayeTca 3anyckaTb pesepByap, 3anosiHEHHbIN Hike 1/5 ero eMKOCTH; Npu 3anonHeHWK
pesepByapa ManbiM 06 beMOM TOMSIMBA MOXET MMeTb MECTO BbITArMBaHWE Y4acTul U Mycopa, OCEBLLMX
Ha [iHe pesepByapa, B TON/IMBONPOBOA, YTO NpeACcTaBnAeT NoTeHUWabHY ONacHOCTb A
ABurarens.

Tonnuso

leHepaTopbl, KaK U TPAHCTIOPTHbIE CPEeACTBa, MOryT paboTaTe Ha AU3ESNIbHOM MM BEH3MHOBOM
TOM/IMBE U UMEIOT MPEUMYLLIECTBA U HEAOCTATKW. [lM3enbHble reHepaTopkl CTOAT JOPOXE, OAHAKO
ZIM3eNbHOE TOMMMBO YacTo Aeluesne 6eH3uHa, U AM3erbHble FeHepaTopbl MMEHOT NyJllee
COOTHOLLEHUE MOLLHOCTW/06beMa U MOLLHOCTH/BECa, YeM BEH3UHOBbIE FeHepaTopb.

Bbl60p Tonnmea AOJMKEH onpenenAatbca MECTHOM CTOMMOCTbLIO M HanMumem o6o1x BUAOB TOMNNMBA.
OAavH 13 MOMEHTOB, KOTOprVI cneayet yuyntblBaTb, 3aK0o4aeTCA B TOM, KaKoW Tun TonnvBea
MCcnoJsib3yeTcAa TPaHCNOPTHBIMKU CpeaCTBaMK B OpraHmn3aumax. Mcnonb3oBaHMe 04HOro M TOro Xe
TonNMBa Kak and reHepartopos, Tak U 4nAa TPAHCNOPTHbIX CPEACTB MOXEeT CnocoBCTBOBaTb CHMXEHUIO
CJTOXHOCTH XpaHeHNA HEeCKONMbKUX BUAOB TOMJIMBA Ha CKniaje. OueHb HonbluMe 3anackl TOMMBA TaKKe
MOryT npeactaBnAaTb npo6ne|v|y B OTHOLLEHMKU BE30MacHOCTM — ANU3erbHOE TOMSTIMBO TaKKe UmeeT
3HauMTenbLHO Bonee BbICOKYHO TeMnepaTtypy BCMbILUKKU, YEM 6eH3VIH, a 3TO O3HayaeT, 4YTo OHO GYLI.GT
BOCMJ1laMeHATbCA Ha OTKPbITOM BO34yXe TOJMbKO NPpKU TemMnepartype Bbille 52°C,BT0 BpemMA Kak 6eH3uH
MOXeT BOCn/1aMeHATbCA NpU TemMneparypax HWxe Hyn4q.

Be3onacHocTb

I'eHepaTopbl JOJMKHbI BbITb oéopyuosaHbl aBToOMaTUYECKUM BbIKSToyaTenem and pepeHuymnanbHoro
TOKA, YTOObI CKauKu HanpAXXeHna U KOPpoTKMe 3aMblkaHUA MOTT1U Bbl3BaTb JTOKaJIbHOE CpaéaTblBaHMG
BblKS1lo4aTena, ynpowiaa CépOC N npeaoTepallan nospexaeHne ganee no yenu. Kpome TOro,
redHepartopbl 00bIYHO UMELOT pquoﬁ Bbleoanenb/nepeKmoanenb Aanda ynpaenexHna noagxkntoyeHmem
ONneKTpunyecTea K yCTaHOBﬂeHHOﬁ Lenun oduca U1 XuMnoro Komniexca.

leHepaTopbl TaKKe A0MKHBI UMETb KHOMKY aBapviMHOro OCTAHOBA Ha Criyyai noxapa,
KaTacTpodUUECKUX MexaHU4yeckux cboes unun apyrux npodnem. KHomnka aBapuitHOro octaHosa
ZLomkHa BbITb UeTKO 0603HaueHa. MeHepaTophbl C LYMO3ALLUMTHBIM KOXYXOM A0MKHbI ObiTb
060pyaoBaHbl KHOMKOW aBapUtHOrO OCTaHOBA 3a NpeJesiamMy KoxXyxa.

HacTtpouKka reHepaTopa



FeHepaTOpHOE OTAeNneH1e/30Ha XpaHeHHUA

leHepaTopbl, Kak NpaBuo, TPedyroT cnelunanbHOro MecTa pasvelleHus. Ecnu reHepatop He
npegHasHadeH cneyunanbHO ANA MOOUBLHOMO NPpUMEeHeHUA, KaK npaBunio, OH He NOANEeXHUT
nepemMeLleHno. MecTo yCTaHOBKM reHepaTopa BMAET Ha ero GYHKUMOHUPOBAHUE U CPOK CIyxObl U,
COOTBETCTBEHHO, ero Heo6X0ANMO A0MKHBIM 06pPa3oM CriaHUpPoBaTh.

HekoTopble reHepatopbl MOTyT ObITb YPE3BLIYANHO TAXKENBIMU U FPOMO3AKUMM, U YaCTO UX
pacnonoXeHue paaoM ¢ 0PHUCOM UMK XMUIbIM KOMIEKCOM ByAeT 3aBUCETb OT MPUrOAHOCTH
MeXaHWYecKoro 060pyaoBaHUA UK TPAHCMIOPTHBIX CPEACTB K 3arpyske/pasrpyake nonHopasmMepHOro
reHeparopa.

"'eHepaTopkl cneayeT ycTaHaBnMBaTb Ha MSIOCKOW, POBHOW NOBEPXHOCTU. B 0TniMuMe OT TpaHCMOPTHbLIX
CPeAcTB, reHepaTopbl He NpeAHasHauYeHbl AnA paboTbl HAa HAKMOHHbLIX MOBEPXHOCTAX UMK NPU
HaknoHe. HeBonblUoW HaKMOH UK YKITOH MOTYT MPUBECTH K TOMY, UTO reHepaTopbl CO BpeMeHeM
ByayT co BpeMeHeM HEMHOIo CMeLLaTbCA BCrieAcTBUE BUOpALMM MU BO3AEWCTBUA 3IEMEHTOB, YTO
MOXXET MOBPeAnTb KOHCTPYKLMK U 0B0pyaAoBaHWe UK 3aTpyaHUTL o6cnyxuBaHue obopyaoBaHus.
Ecnu Taxxenbit reHepatop nepemMeLlaeTca B 3aMKHYTOM MPOCTPAHCTBE C NOCTPOEHHON BOKPYT HEr0
KOHCTPYKLMEN, MEPEMELLEHNE BPYUHYI MOXET OKa3aTbCA HEBO3MOXHbBIM.

®yHaameHT ntoboro MecTa, rae pasMeLLaeTca reHepaTop, A0SKEH BblAEPKUBATL BEC reHepaTopa 1
BbITb 3NEKTPUUECKM HENTPaNbHBLIM. [eHepaTopbl MOryT ObITb YPE3BLIYANHO TAXENBIMU, U CO
BPEMEHEM OHM MOTYT SIOMaTbCA M PaspyLUUTL NIOXON dyHAAMEHT UK Aaxe cMewlatsea. Kpome Toro,
BMOpaLmnK paboTatoLero reHepaTopa MoryT 3Ha4MTENbHO YCKOPUTL YXYALLEHWEe PyHAAMEHTA UK
30HbI XpaHEHUA, 0COBEHHO ECNW FreHepaTop HEHAAEXKHO 3aKPENEH Ha MecTe, Npu 3ToM BUBpauua
paboTaeT Kak cnabbli, HO NOCTOAHHLINA JOMKpPAT.

PexkomeHayeTcA ycTaHaBNUBaTb Kakor-nMbo aMopTU3aTop AnA CHWKeHUA BubpaLuuv reHepaTopa,
Hanpumep, AePEBAHHbIE U PE3UHOBLIE AeTanu. ATO CNocoBCTBYET CHUXEHUIO BUOpaLMM 3a cueT
HeBOoMbLIOro NPUMNoAHUMAaHWA 0O0PyAOBaHUSA, a TakKe NoMoraeT KOHTPONMpoBaTh Tenso, obneryan
OCMOTP U 0BHapyXeHWe yTeuex.

B 3aBMCHMMOCTH OT KOMMOHOBKM TpeByemoro paboyero NPoCTpaHCTBa reHepaTopsl MoryT
yCTaHaBnMBaTbCA B OTAENbHbLIX MOMELLEHUAX, Pa3MeLLaTbCA B KAKOM-TTMO0 OTKPLITOM reHepaToOpHOM
aHrape wnv noasepraTbCcA BO3AEHCTBUIO Bo3ayxa. B uaeane Haa reHepaTopamu A0omkHA ObITb
yCTaHOBIIEHA KpbILLA UM APYroe NOKPbLITUE ANA 3alWTbl OT AOKAA, CHEra Ui YpeaMepHoro NpsMoro
COMMHEYHOrO CBEeTa, KOTOPble MOryT NOBNUATL HA paboTy reHepaTopa. MU3-3a pasmepos v Beca
reHepaTopOB, aHrap UK OTAENEHUE MOryT ObITb NOCTPOEHBI NOCIe JOCTaBKMU, PA3rpy3Ku U yCTaHOBKH
reHepartopa.



SILENCER

'y
P
T
'

‘ N
[l \/ Y
-y : '
i i
- | | il /
MaccueHoe i S /
BEeHTUNAUMOHHOE ¥ 1N " — W=
oTBepcTHe N i : §
- | *\I il @- | v 8 JononHUTenbHbIN
BbITAMXKa - '_ g W‘ [ - “ <— BO31yX03a60pHUK
L 1 y| 1 — L &
J | W
| | | |
TR T (ETLENT] = e
Bbixog ropAyero 3abop
BO3ayxa NPUTOUHOIO

BO3Aayxa

OTaeneHve nnu MeCTo XpaHEHUA AOSKHO CNYXWUTb HECKOMbKUM LieNfAM: U305IMpOBaTh reHeparop,
UTOObI YMEHBLUMTb LLIYM W BO3LEWCTBUE Ha OKPYXAMOLLYIO CPesy, a Takke NpeaoTBpaTuTb
HeCaHKLMOHWPOBaHHbIN AOCTYN NepcoHana, NoCeTUTENEN, XUBOTHBIX UK Apyrux nuy. Jaxe ecnu
reHepaTop YCTaHOBMEH OTHOCUTENBHO OTKPLITO, HANpPUMeEp, Noj HaBecom 6e3 CTeH, No-NpPeXHeMy
XenartenbHO UMETb OnpefesieHHbIN KOHTPOsb A0CTyNa K GU3MYECKOMY reHepaTopy. 30HbI XpaHeHus
reHepartopa MoryT notpeboBaTb BO3BeAEHWS AOMOHUTENbHBLIX GUUUYECKUX CTEH HA OAHOMN UITK
HECKOMbKUX CTOPOHAaX reHepaTopa Ana 6MOKMPOBKM LyMa U FOCNOACTBYHOLLUX BETPOB.

XortA CTpouTeribHble MaTepuanbl MOryT BapbnpoBaTbCA, OpueHTauna A0JDKHa ObITb TwiatenbHO
cnnaHupoBaHa C Y4eTOM BETPOBbLIX NOTOKOB U cBeAEHNA K MUHUMYMY LLIYMOBBbIX U TEMTOBbIX NOMEX.
I'eHepaTopHoe nomMeLleHne Bcerga A0/HKHO XOpPOoLOo npoBeTpmuBaTbCA, BK1loYaA UCMNOJ1b3oBaHWe
BEHTUITALUMNOHHbIX OTBepCTVIﬁ MU NOJTHOCTbHO OTKPbITbIX CTEH. Ecnu reHeparop HaxoAuTCA B NMNJ1I0OTHO
3aKpPbITOM NOMELLEHUN, TpeéyIOTCFI cneyunasibHO U3roToBJ1IEHHbIE BO34yX0BOAbI. y6eﬂMTer, 4yTO BCE
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BbIMNyCKHblIE OTBEPCTMA HEe nonaaaroT B MeCTa, rae paéoTamT noaun, unn B Mecta 4actoro noceLleHua
NOAbMU UITK XMBOTHbIMU. Ecnn HeT ):lpyr017| BO3MOXHOCTH, KOOMEe BEeHTUIAUMKU NnoMeLleHna, B
KOTOpbIe nonaaakT noan U XUBOTHbIE, TO BCE TOYKKU Bblépoca OOJDKHbI HAX0AUTbCA Ha PaCcCTOAHUN He
MeHee BYyX MeTpPOB OT YKa3aHHbIX I'IOMeLLleHVIVI W [IOSKHBI ObIThb Xopowo 0003HaUeHHbI.

Mo BO3MOXHOCTK criedyeT pasmeLlaTb TOMIMBO UK ApyrMe onacHble rpysbl TakuM 06pasom, YToObI
rocroACTBYHOLLMI BeTep He nonajaan B BbiMyCKHOE OTBEpCTME paanaTopa/oTBoaHoW TpyObl. Ecnu ato
HEeBO3MOXHO, YCTaHOBMTE BETPO3aLLUTHbIN 6apbep.

3anyck reHepaTtopa

HeCMOTpFI Ha Hanu4yue 06LL|,MX npasui 1 NPakTU4eCcKnUx peKomeHuauMH anAa sKkennyarayuu
reHeparopa, ny4ywmm MCTOYHUMKOM MHPOPMaLMK BCceraa ABnAaeTcA pyKoBOACTBO Nosnb3oBaTena,
npunaraemoe K MalluHe, B KOTOPOM COAEPXUTCA ncuepnbiBatoLiad Hopmauma 06 SKcnyarauuun n
OéCJ'IY)KVIBaHVIVI reHeparopa. Heobxoaumo Bceraa crneaosatb YKasaHnAamMm npouns3soanTend.

Kak npaBuno, Haanexatiee ynpaBrneH1e reHepatopoM HauMHAETCA C HasIMUMA TOYHON U COBPEMEHHOM
CUCTEMbl MOHUTOPHHrA. MOHUTOPUHT UMEET peLuatoLLiee 3HaYEHUE AN BbINOSIHEHUA aHanusa,
BbIAIBNIEHUA NOTEHLUMUASIbHLIX HEMCMPABHOCTEN U HEHAANEXALLErO UCMOSb30BaHUA, a TAKKe
MHDOPMUPOBaHUS 0 BYZYLMX PEMOHTAX U MPUHATUM peLueHunid. BaxxHo BeCTHM yyeT, no KpaiHen mepe,
No CneayoLMM acneKkTam:

« Yackl paboTbl.
« 3anpaeka TonsMBOM.
« BbinonHeHHoe TexHUueckoe obcnyxuBaHve.

CneayeT MCnonb3oBaTtb NPOCTOW, HO NOJSTHbIN XXypHAN pervcTpaumu. XXypHan JOMKeH XpaHUTbCA
PAZOM C FreHepaTopoM, a BCe Nnua, ynpasnaioLlMe reHepaTopoM, JOMKHbI ObiTe 00yUeHbl 1
NPOMHGOPMHUPOBAHLI O Ero NPaBUILHOM UCMOSTb30BAHUM.

HeCMOTpFl Ha TO, YTO TUNbI reHepaTtopoB PRP pacCynTaHbl Ha «HeorpaH4eHHoe» Ucnonb3oBaHMe,
9TO He O3Ha4yaerT, 4TO reHepaTopbl MOTYT paGOTaTb B TeyeHne HeorpaHM4eHHOoro HenpepbiBHOro
BpemMeHMU. I'eHepaTopbl — 3TO BCe e MallMHbl, KOTOPble NoABEPXEeHbl Aerpadalnun U MoryT
neperpesaTrbCcA UM nNoOMaTbCA. Hel'lpeprBHaFl paéoTa reHepartopoB MOXET BapbnpoBaTbCA OT
MallnHbl K MallnHe, HO, KaK npaBnio, reHepatopbl, KOTOPblE r'yMaHUTapHbIe y4pexaeHna nonyyaroT B
nosieBblX yCNoBUAX, HE pacCYUTaHbl Ha paéoTy 6onee 8—12 uacoB HenpepbIBHOIro MCnosib3oBaHUA 3a
OAWH LUUKI. 3KCI'IJ'IyaTaLlWF| reHeparopa B Te4eHune 6onee 8—12 yacoB MOXET 3HaUYUTENBHO COKpaTUTb
CPOK CJ'IY)KébI reHeparopa u npuBecTn K 6oree BLICOKOM 4aCTOTE NMOSTOMOK.
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leHepaTopbl, Kak NPaBuo, HEOOXOAMMO OTKIIHOUYATE HA MEPUOA OXNTaXKAEHUA, MOITOMY MHOTUE
yupexzaeHua yCcTaHaBnMBatoT ABa NEePBUYHbLIX reHepaTopa B XMIIoM Kommnexce unv odpuce. Oba
reHepartopa 00bluHO yCTaHABNUBAKOTCA PAAOM APYr C APYrOM, €CIIM OHW HE B OZHOM U TOM Xe
NnomMeLleHUn XpaHeHuqa, N NoAKIHYaTCA K rrnaBHOM SﬂeKTpMLIeCKOVI uenu Oé'beKTa. Ecnu ABa
reHepaTopa ycTaHOB/eHbl B TaHAeMe, A0MmMKeH BbiTb o6ecneveH 60nbLIOK BHELLHWIA NepeKntoyaTesb
nepexknyeHna andq OﬂHOBpeMeHHOﬁ noga4yu nuTaHnA OT O 4HOro UM Apyroro reHeparopa. Hu B Koem
cnydae oba reHepaTopa He A0MKHbI OAHOBPEMEHHO NMOAaBaTh AMIEKTPUUECKUIA TOK B OAHY W Ty Xe
3aMKHYTYHO LieNb — 3TO MOXET NMPUBECTH K KaTacTpodHUUYECKOMY NOBPEXAEHUIO 0OBHEKTOB U
obopynoBaHus.

MUcnonb3oBaHue ABYyX reHepaTopoB MOXET OblTb 3anfiaHUpPOBaHO B COOTBETCTBUM C NOTPEOHOCTAMM:
nnbo oba reHepaTopa AO/MKHbI UMETb OAMHAKOBYH MOLLHOCTb 3NEKTPONUTaHUA, MO0 BTOPHUYHBbIH
reHepaTop MCrosb3yeTca B Te Yachl, Koraa noTpebHOCTb B Harpyske MeHbLue. MICTOYHMKK CONHEYHOM
SHEPru U Apyrve pesepBHblE UCTOYHMKM MUTaHUA Takke MOryT ObiTb NMOAKMOUYEHbI K BHELLHEMY
nepekntoyatento. Kak npaBusio, NepekroueHne Mexay reHepaTopamu BrItouaeT B ceBs 3anyck
BXOAALLEro reHeparopa Bo BpeMa paboTbl UCXoafALLero. 310 NO3BONAET BXOAALLEMY reHepaTopy
nporpeTbcA. OTO TaKkKe NO3BOMAET MABHOMY NEPEKIOYATENIO NEPEKNIOYATLCA MEXy reHepaTopamu
BO BpeMmsi N0Aayu 3M1eKTPOSHEPrun, 4ToObl CBECTU K MUHUMYMY Nepebou B paboTe 0DUCOB MU XKUITbIX
NOMELLIEHWN.

3anyck ¥ ocTaHOBKa reHepartopa

"eHepaTopbl, NPeBLILLAIOLLME ONPeAeNnEHHbIM pasMep U NpeaHasHavYeHHbIe And cpeaHe- u
ZI0/ITOCPOYHOr0 UCMOMNb30BaHWA, 0OLIYHO UMEHOT BHYTPEHHWH BbIKoUYaTeNb, UCTONb3yeMblit And
NOAKMOYEHUA UK OTKITIFOYEHMA YCTPOMCTBA OT OCHOBHOM YCTAHOBIIEHHOW Lienu oduca Uiu Xumioro
KoMniekca. Ecnu nepekntoyaTens reHepaTopa yCTaHOBEH TakuM 00pasoMm, UTo reHepaTtop He
NOAKIOYEH, ABUraTesb Bce paBHO OyaeT paboTaTth, a reHepaTop NnepemMeHHoro Toka dyaet
NpoAoXaTh BelpadaThiBaTh SNEKTPOSHEPIHI0, OAHAKO rMaBHas Lenb He CMOXeT NnosyyaTtb
3NEKTPUYECKUM TOK.

FEHepaTOpbl HUKoOrga He QOJIXHbl 3anycKaTtbCA UJIK OCTaHaBJIMBaTbCA NPU NOAKNIOYEHUHU K
yCTaHOBKe, TaKXe 3TO Ha3blBaeTcA <<pa60Ta noa Harpy3K0|7|»

INpu BKITKOYEHWM FreHepaTopa MOryT BO3HUKATb CKAYKM UM OCTAHOBKM BbipabaTtbiBaeMoi MOLLHOCTH
“3-3a Bo3Zyxa B TOMMMBOMNPOBOAAX, Mycopa MK APYrMx HopMasbHbIX COCTaBMAOLLMX NpoLecca
3anycka. Takue CKauku MOLLHOCTH MOTyT NPEeBbILLaTh HOMUHATBHYIO HarpysKy JloO0i YCTaHOBKM U1
MOTYT NMPWBECTU K NMOBPEXAEHUIO 000pYyA0BaHUA, ECITM OHO He 3aLUMLLEHO AOHKHEIM 00pasoM.
PekomeHayeTcA MMeTb nnakaT UK SIMCTOBKY Ha f3bIKe NnL, padoTatoLmx ¢ reHepaTopoM,

00 BACHAIOLLYHO NPOLIECC 3anycka M 0CTaHOBKM 000pyAoBaHWs, BKtoYana ¢oTorpadmmu OCHOBHBIX
yacTeM, 40 KOTOPLIX MOXXHO A0TParvBaTthCsH, U AEMCTBUA, KOTOPbIE HEOOXOAMMO NPEANPUHATD.

CrangapTHas npoueaypa 3anycka:

1. YbeauTtech, uTo BbIK/OYATENb reHepaTopa pasoMKHYT (€CrU reHepaTop He MMeeT BhIKoYaTensa:
y6eauTech, UTO rMaBHbIM BbIKIOYATE b YCTAHOBKM PA3OMKHYT).

lMpoBepbTe ypoBEHL Macna.

[MpoBepbTe ypoBEHL TONMMBA.

[MpoBepbTe ypoBEHb BOALI (TOMBKO ANA reHepaTopoB C BOAAHbLIM OXITaXAEHUEM).

YbeanTech B OTCYTCTBUM YTEUKM (HET CriejoB Macra Uiy TonnuvBea noj reHepaTopom).
3anycTtute reHeparop.

MoaoxanTe 2 MUHYTHI.

3amMKHWUTE Lenb C rMaBHOM Lenbio 0purca Uiin XUIoro KOMIexca.

3anvwuTe BpemA Hayana paboTel B COOTBETCTBYOLLMIA XypHar.

©®O N Ok~ WN

CraHnaapTHasa npoueaypa OCTaHOBKM:

1. MNpeaynpeauTe nonb3oBaTenei 0 TOM, YTO NUTaHKe ByaeT OTKIIHOUEHO.

2. BbiknounTe aBTOMAaTUYECKUI BIKHOUATESb reHepartopa (ecnu reHepaTop He UmeeT
aBTOMAaTUUYECKOrO BLIKNOYATENA: BbIKMOUYUTE IMaBHbIM aBTOMaTUYECKUIA BbIKIoYaTesb
YCTaHOBKM).



3. Monoxante 2 MUHYTLI, 3aTEM

4. OcTaHoBUTE reHeparop.

5. 3anvwuTe BpemaA 0CTaHOBKM B COOTBETCTBYHOLLEM XypHane.
6. 3anpaBbTe NPy HEOOXOAMMOCTH.

Yxoa U TexHUuYecKkoe obcnyxusaHue

leHepaTop Heo6xoAMMO perynsapHo 06CcnyXuBaTb, 4ToObl rapaHTUPOBaTL oBecneveHe UM
KauyecTBEHHOW BbipaBOTKM SIEKTPOSHEPTMM B TEYEHWE BCEro cpoka crnyxObl. MNnaHoBoe TexHUyecKoe
obcnyxuBaHue ABNAETCA OTHOCUTENbHO NPOCTHIM: CYLLECTBYIOT 00LLMe peKoMeHAaL WK
OTHOCHUTESIbHOMO TOr0, KaKue onepauuu U Koraa HeoBxoAuMbl AnA NpeAoTBpaLLEHMA 0TKa30B Ui
ynyuleHns GyHKLUMOHMPOBaHUA 0BopyaoBaHMS.

Haunyulei npakTukoi oBcnyxuBaHuA reHepaTopa ABMAETCA NPOBEAEHUE TEXHUUECKOTO
00CnyXMBaHWA B COOTBETCTBWM C rpadpMKOM MPOU3BOAMTENS, MPY 3TOM PEKOMEHAYETCA MaKCUMarbHO
creaoBaTb HWKenepeuncrieHHbIM Mepam KOHTPOsA 1 onepauuaMy, 0COOEHHO ecnu pekoMeHaaLum
NPOW3BOAMTENA HEU3BECTHbI.

NEPUOAUYHOCTb TEXHUYECKOIO OBCITYXKUBAHUA

ONEPALMUA TEXHHUYECKOIO
OBCIIYXHUBAHUA
ExegHeBHO Kamablie Kaxnable Kax
WU Kaxable 8 EmemecauHo 150 250 £
yacoB yacoB 4yacoB ua

O6wan npoBepKa

MpoBepKa ypoBHA MOTOPHOTO
macna v Tonnuea

OuKncTKa M NnpoBepka
aKKymynAaTopHoi 6aTapeu

MposepKa coeanHeHUA
3azeMneHun

OuuncTKa McKporacuTens

OuucTKa TONNUBHLIX GUNBLTPOB

CnuB Tonnuea 13 Haka



NEPUOANYHOCTb TEXHUYECKOTIO OBCITYXXUBAHUA

ONEPALMUA TEXHHUYECKOIO
OBCIYXUBAHUA
EmenHeBHO Kawpgbie Kawnabie Kax
WU KaxAable 8 Exemeca4Ho 150 250 £
yacos yacos yacos ya

3ameHa MOTOpPHOIro Mmacna

3ameHuUTe PUNBTPYIOLYUX
3J1eMEeHTOB BO3AYLUHOIO U
TONNUBHOrO GUNBLTPOB

OuKcTKa oxnamgaroux pebep
Asurartens

3ameHa cBeuM (-en) 3axuraHuna

MpoBepka ¢popcyHKU and
BNpbICKa TONnNUBa

3ameHa TonnueHoro epunbTpa

PerynupoBKa 3asopa KnanaHoB

Yacbl paboTbl OTCNEXMBAKTCA B «yacax paboTbl», UTO 03HaYaeT TOSIBKO Te Yackl, Koraa reHepaTtop
aKTMUECKM BKITHOYEH M NOAAET 3MEeKTPo3Hepruo. ObpaTuTe BHUMaHUeE, YTO Aaxe npu pabdoTe
reHepaTtopa B cpeaHeM B TedeHue 12 yacos, aoctmxeHue 250 uim 500 yacos obLiero BpeMeHu
pa60TbI MOXeT NPOUCXOANUTb OYEeHb 6bICTpO, COOTBETCTBEHHO, MHTepBasbl OéCJ‘Iy)KVIBaHVI‘Fl
reHeparoposB MoryTt ObITb AOBOJIbHO YaCTbIMMU. Heb6onblune MHBECTULUHUKN B 3aMeHY KOMIMOHEHTOB K
TexHU4eckoe oBCnyX1BaHWe reHepaTopoB Ha PeryIApHOM OCHOBE MOMYT COKOHOMMWTL AOPOrocToALLMe
¥ HEHY)XXHble MOAEPHU3aL MK UK AaXe 3aMeHy BCero ycTpoictea B OyayLuem.

Mpy NpoBeAEeHWM NITAHOBOMO TEXHUUECKOTO 0BCNYXMUBaHMA HEOOXOAMMO PErMCTPUPOBATL Kawaoe
BbINOSIHEHHOE AeWCTBHE, a TaKKe 3anucbiBaTb NoKasaHUa U NapameTpbl BMECTe C AaToi NpoBepKM
NOKasaHWAMM CUETUMKA MOTOYacoB. DT HAabOpPbI MOKA3aHWH CpaBHUMBAKOTCA CO CrieaytoLuM Habopom
cobpaHHbIX AaHHbIX. Jllo6oe 3HauMTenbHOe W3MeHEeHWe NoKasaHUi MOXET yKasbiBaTb Ha
HenpasuibHyto paboTy ycTpoicTBa.

Takum oBpasom, NpodunaxkTuyeckoe obenyxusaHue obecneunsaeT 6ecnepeboiiHyo noaavy
SMEKTPOSHEPrUM LiNs BCEX HYXJ opraHusauuv. Ecnv reHepatop Mcnonb3yeTcs peako, HeoHXoaMMo
3anycKaTb ero He pexe 0ZHOro pasa B Hedesto, YToObl NoAAEePKUBATL Ero B XOPOLLEM COCTOSHMM.

4 € € £



UHTEeHCHMBHOE Mepuoauueckoe
ucnonb3oBaHWe ucnonb3oBaHWe

YactoTa no mepe

3anyck reHepaTopa He pexe oaHoro pasa B HeZento

HeoBX0AUMOCTH
Texo6cnymuBaHue nocne 150
ExemecauHo Kaxable 4 mecauya
yacoB
Texo6cnymuBanue nocne 250
Kaxable 3 mecaua ExeroaHo
yacoB
Texo6cnymueanme nocne 500 Kaxable 6 mecAaues Kaxable 2 rona

yacoB

KoppeKTupytolee TexHMUecKoe o6cnyxuBaHue

Jns HeKoTopbIX MporpaMMax Ui Mectax GyHKLUOHMPOBaHUS UMEET CMbIC/T MOCTOAHHO UMETb B
cocTaBe KoMaHAbl 00yUYeHHOro crieymanucTa no PeMoHTy. B GonbLUMHCTBE CriyuyaeB pekoMeHayeTcs
onpeaeniMTb HAAEXKHOIO NMOCTABLLMKA W 3aKITOUYUTE C HAM JOSITOCPOYHOE COralleHue Ui apyryto
dopMy KOHTpaKTa Ha o6cnyxuBaHue. MocTaBLLKUKM YCIyr A0MKHBI OTBEYaTh 38 OCHOBHOE TEXHUYECKOE
o6cnyxuBaHve 1 BblTb FOTOBLIMU K YCTPAHEHUIO MOSTOMOK. BaxkHbIM KpuTepuem npu Boibope
CTOPOHHMX MOCTABLLMKOB ABNAETCA UX CMOCOBHOCTHL NOCTABMATL 3anacHble YacTu Ans HeoHXoAMMOro
obopyaoBaHua. Ecriv CTOPOHHMI NOCTaBLLUMK HE MOXET NMOCTaBNAThb 3anacHble YaCcTH, OpraHu3aLusam
Heo6XxoaAUMO NoALEPKMBATL 3anac COOCTBEHHbIX 3anacHbIX YacTew.

FeHepaTopHaﬂ yCTaHOBKa npeacrasnaetr cobow KOM6VIHaL|,VII'O asurartena n redeparopa nepemMeHHoro
TOKa, a Takke NpoBOAKY, 3/IEeMeHTbl ynpasfieHud, 3alnuTbl U COEAUHEHNA. OTO T€ KOMMOHEHTHI,
KOTOpbIE HeoHX0AMMO npoeepATb NPU NOUCKe HENUCNPABHOCTU.

CyLyecTByeT yeTblpe TMNna BO3MOXHbIX HEUCNPABHOCTEN reHepaTopa:

« [lBurarensb He 3anyckaertcs.

« [lBurartensb 3anyckaeTtcs, HO IMOXHET UM OCTaHaBnMBaEeTCA.

« [Buratenu pabotaroT, HO Yepe3 HEKOTOPOE BPEMA HAUYMHAIOT NeperpeBaThbes.

« [lBuratesns paboTaeT nnaBHO, HO SNEKTPUYECTBO He BbipabaTbiBaeTcA AOSHKHbIM 06pa3oMm.

PexomeHnayeTca oBpalyaTbes K PyKOBOACTBY NONb3oBaTesna s NofyuyeHUA KOHKPETHBLIX MHCTPYKL WA
MO MOWCKY HEUCMPABHOCTEN, MOCKOMbKY KOHCTPYKLMM pasnnyarTca B 3aBUCUMOCTH OT
npoussoauTena. Ecnu npobnema He MOXeT ObiTb HEMEANIEHHO BhIABNIEHa, MOXET noTpeboBaThes
NPOMECCUOHANBHbIA TEXHUYECKMI CNELUanIUCT N0 reHepaTopam 1iu KBanupuLUUPOBaHHbINA 3MEKTPUK.

Mepbl NpeaOCTOPOMHOCTHU

« 3anpelyaeTca aKcnyaTMpoBaTb reHepaTop B NOMELLEHUH, B KOTOPOM NMOCTOSHHO HAX0AATCH
NOAN UITN XKUBOTHBIE.

« leHepaTopHOE OTAENEHUE HaaNexalym oBpas3oM NPOBETPMBATLCH.

o TOMMMBO U Macno He AOMKHbI XPaHUTLCA B rEHEPaTOPHOM OTAENEHUM.

o OrHeTylIUTENb, PACCUMTAHHBIN HA BMIEKTPUUYECKME WU TOMSMBHEIE NOXapbl (MPEeANOYTUTENBHO



orHeTylwmntens CO2), nomkeH BbiTb AOCTYNEH 3a NpeAenamMu reHepaTopHoro oTaeneHus. Beapo
C OTHEYNOPHbLIM NECKOM MOXET ObITb peLleHMeM Ha CryyaK, Koraa OrHeTyLUUTENU HeAOCTY HBI,
WNK B KAYECTBE 3anacHOro BapuaHTa.

« Bce reHepaTopbl A0mkHbI BbITb HaanexalmMm obpasom 3asemreHsbl. OBbIUHO reHepaTophbI
NoCTaBnATCA C 3a3eMnaAoLLMM 60NTOM B pame, 0603HaYEHHBIM CUMBOJTOM 3a3eMITEHUS, K
KOTOPOMY crieayeT npucoeavHATL kabenu 3asemrenus. Mpu oTcyTcTBUM BUAMMOrO 60sTa,
FIUHWIO 3a3eMITEHUA MOXHO NOLACOeAMHUTL HEMOCPEACTBEHHO K MEeTas/IMYecKon pame
reHepartopa.

AKKyMynaTopHaa cuctema

AKKYMyNATOpHAA CUCTEMA UCMOMb3yeT XMMUUYECKUE peakuun Ana XpaHeHUsa SNeKTPodHepruu ana
nocneayroLlero Ucnonb3oBaHuaA, OyAb TO 3NEKTPMUYECTBO OT reHepaTopa MM oT NocTaBLyMKa
aneKkTpoaHeprun. C TEXHUUYECKON TOUKM 3pEHMS, INEKTPO3Heprua cama no ce6e He MOXXET XpaHUTbCA,
HO OTHOCUTENbHLIA BHEPreTUUECKUA SKBUBANEHT COXpaHAeTCA B BUAe NOTEHLMalNbHOW 3HEPrMK B
pesynbTare XMMUUYECKoH peakunn 1 MoXeT OblTb NpeobpasoBaH B 3NEKTPUYECTBO No3xe. XMMUYecKue
aKKyMynATopbl paboTaroT NyTeM 3apaaKv pacTBopa, KOTOpPbIA CoXpaHAeT 3apad A0CTaTOuHO JOMTo,
yTOObI €r0 MOXHO BbINO CHOBA Pa3pPAAMTE U PacnpeaeniTh NO3Xe.

ApXUTeKTypa CUCTEMDbI

AKKYMyNATOPHEbIe 6aTapeu ABNAOTCA KOHEUHBIMU HOCUTENAMM U MPUHUMI UX pabOoThl OTHOCUTENbHO
npocT.

Bartapevn mMoryT npMHUMaTh M NoZiaBaTb TOMBKO NOCTOAHHLIN TOK, B TO BPeMA KaK B0MbLUMHCTBO
KPYMHBIX 3MIEKTPONPUOOPOB U UCTOUHMKOB NMUTAHMA UCMOSb3YHOT NEPEMEHHBIN TOK. [na aToro
aKKyMynATOpHbIM GaTapesM TpeOyoTca BHELLHWE YCTPOMCTBa And npeobpa3oBaHua ToKa B
3aBMCUMOCTM OT UCMONb30BaHUA U NOTPEBHOCTH.

o J1nA nonyyeHWA nepeMeHHOro ToKa akkyMynATopHoW HBaTapee noTpedyeTca TpaHcHOPMaTop Uiu
crneyManusupoBaHHoe 3apALHOe YCTPOMCTBO.
o J1nA noaaun nepeMeHHOro ToKa akkyMynaTopHoi 6aTapee noTpeByeTcs BHELIHUIA MHBEPTOP.

OTu ABa ycTpoicTBa YacTo 00 beAMHAIOTCA B MHBEPTOP-3apAAHOe YCTPONCTBO, KOTOPOE MOXEeT
UCMOSIb30BaTLCA B KAUECTBE NOCPEAHUKA MEXAY aKKYMYNATOPHOW Batapeen 1 3aMKHYTON LienbHo.

MocKombKy Kaxzan akkyMynaTopHas HaTapen MMeeT OrpaHUUYeHHYH eMKOCTb, AR akKyMyATOPHbIX
MCTOYHMKOB NUTaHus TpebyeTca crelunanbHoe o6opyaoBaHUe s KOHTPOSS U ypaBIieHWs MOTOKOM
3MeKTPUYECTBa, nocTynaroLlero B 6atapeto, HasbiIBaEMOE KOHTPOMNIEPOM 3apaaa. KoHTponnep 3apsaaa
HENPEPBLIBHO KOHTPONMPYET COCTOAHKE 3apsaaa aTtapeu, pacrno3HaBas, HACKONBbKO OHA 3apaXeHa, 1
ZIOMDKEH aBTOMATUUYECKM NMpeKpallaTh 3apsaaKy Nocrne Toro, Kak 6atapen OyaeT NOMHOCTHIO 3apfXeHa.
ARKyMynAaTopbl 0611aAatoT BEICOKOW SHEPrUen v MOryT BbiTb Upe3BbluaiiHO OMaCHbLI NPU Ype3MepHo
3apagake! YUpesamvepHan 3apaaka akkyMynaTopa MOXeT NPUBECTHU K UCKPOOBpa3oBaHmio,
BO3HUKHOBEHUIO NMOXapa W Aaxe B3PbIBY, YTO MOXET MPUBECTH K BbIOPOCY ONacHbIX XMMUUYECKUX
BeLlecTB. PesepBHOE NMTaHME OT aKKyMynATOPHOW HaTapen He AOMKHO BbINOMHATLCH 6e3
COOTBETCTBYIOLLEro KOHTpOs1epa 3apaaa.

Kak n anq reHepaTopHoH yCTaHOBKH, pe3epBHOE NuTaHne ot aKKyMyJ'IFITOpHOﬁ 6aTapeM AOJTXHO UMeTb
BCe AOCTYNHbIe cpeAcTBa 3alinThbl, BKHOYAA BblKIKOYaTes M, NnpeaoXpaHUTenn 1 Kabenb 3a3eMeHus.

Co0TBETCTBEHHO, aKKyMy/IATOPHAA CUCTEMA, KaK NpaBuiio, BKIoYaeT B cebs creaytowme
KOMMOHEHTbI:

o OfHa Unu HecKOsbKO aKkKyMyIATOPHbIX BaTape.

« MHBepTOp-3apAAHOe YCTPOUCTBO.

« KoHTponnep 3apaaa.

« Kabenu v 3awmTHblE YCTPOWCTBA, TaKMe Kak NpeaoXpaHUTeNn U 3asemsieHune.

AKKyMynAaTopHble 6aTapeu



ArkyMynaTopHas HaTapen — 3T0 HaKOMUTENb, CMOCOOHLI HAKANIMBATL XUMUUECKYHO SHEPTUIO U
npeoBpa3oBbiBaTL €€ B SNEKTPUUECKYHO SHEPr1IO MOCPEACTBOM 3IIEKTPOXUMUUYECKON PeaKLmH.
MUcnonbayeTca MHOXECTBO pPasfiMyHbIX XMMUYECKUX COCTABOB, B YaCTHOCTH, HUKENb-KaAMUEBLIE
BaTtapew, UCMoNb3yemMble ANA NUTaHWsA HeGOoNbLIMX NOPTATUBHLIX YCTPOUCTB, UK NUTUIR-UOHHBIe (Li-
on) 6aTapeu, Ucrnonb3yemble AnA 6onee KPyMHbIX NOPTaTUBHLIX YCTPOUCTB. MNpu 3ToM Haubornee
NPOBEPEHHBLIM TUMOM MO XMMUYECKOMY COCTaBy M Havbornee AnUTernbHbIM MO UCMOMNb30BaHMIO
AIBNAETCA CBUHLOBO-KUCIOTHaA HaTapes.

Tunbl

AKKYMyNATOPHbIe GaTapemn U3roTOBMEHbI U3 HECKOMTbKUX MaTepuanos U GopM, NOAXOAALLMUX AN
pasnuuHbIX Lenen. B HacTosLLeM pyKoBOACTBE OCHOBHOE BHUMaHue ByaeT yaeneHo Hauboree
pacnpoCTPaHEHHbLIM akKyMynATOPHbIM BaTapesM, UCMONb3YEeMbIM B KQYECTBE PE3EPBHBLIX UCTOUHWKOB
BbIPaBOTKM 3M1EKTPO3HEPruHK. [1Ba OCHOBHbLIX TMMA MOXHO 0000LLMTL creayroLm obpasom:

1. KMCNoTHbIe akkyMynATOpHbIe Batapewu.
2. CBMHLIOBO-KUCITOTHBLIE aKKYMyNATOPHLIE BaTapeu ¢ KanaHHbIM PeryiMpoBaHUeM.

KucnoTHble akkymynaTopHble 6aTapeu:

KncnoTHble akkymynATopHble 6aTapeu ¢ XMAKOCTHBIMU dreMeHTamMu ABnATcA Hanbonee
pacnpocTpaHeHHbIMU 0ObIYHBIMM aKKyMYATOPaMM, UCMONb3YEMbIMU B TPAHCMOPTHLIX CPEACTBAaX C
ZBUraTensamMu BHyTPEHHero cropaHua. KUCnoTHbIE akkyMynATOpHbIe 6aTapen ¢ MUAKOCTHBIMM
3MEeMEHTaMM MOryT UMETb pasfinyHble Ha3BaHUA:

o KucrnotHas akkymynatopHana 6atapes.

o AkkymynsaTopHana 6atapes C XUAKOCTHLIMU 3fIEMEHTaMK.

o epmeTn3npoBaHHan CBUHLOBO-KUCIIOTHAA akkymynaTopHana 6atapes.
« [NoBTOPHO repmeTusnpyemMas CBMHLOBO-KUCIOTHas BaTapes.

OTH akkymynATopHble BaTapeu cofepaT KOMOMHALUIO XXUAKOrO 3MEKTPONNTa, KOTOPLIM CBOOOAHO
nepemeLlaeTcs B OTCEKE 3NeMeHTOB. MNonb3oBaTenu UMeHOT A0CTYN K OTAENbHLIM 3fIeMeHTaM U MoryT
[06aBnATb AUCTUIINIMPOBaHHYO BOAY (MNU KUCIOTY) MO Mepe BbIChIXaHUA akkyMynATOpHOW HaTapev.
OCHOBHOM XapaKTepUCTUKOM 3TOTO BMAA aKKyMyNATOPHbLIX BaTapei ABNAETCA UX HU3KasA CTOMMOCTb,
6naroaapsa Yemy OHW ABMATCA AOCTYNMHLIMU NPAKTUUYECKU BO BCEM MUPE U LLUIMPOKO UCMOMb3YHOTCA B
CTpaHax C HU3KUM YPOBHEM A0X0Aa MK pasBuBatoLLMxcA cTpaHax. ObpallaTbca ¢ KUCTOTHBIMM
aKKyMynATOPHLIMU GaTapesMu A0BOJBHO MPOCTO, U UX MOXHO 3apsXaTb C MOMOLLbIO MPOCTOro
Heperynvpyemoro 3apsaHoro ycTpoicTea. Tem He MeHee, 3TH akkyMynsaTopHble HaTapen TpebytoT
Nep1oANYECKON NPOBEPKM U TEXHUYECKOrO 0OCY)XMBAHWSA, MPU 3TOM SKCTPEMasibHbIe KIMMaTUuecKue
YCIIOBMA MOFYT OKasblBaTb 3HAUMTENbHOE BMUAHME HA CPOK CNYXObl aKKyMynATopa BCrieacTB1e
“CMapeHua UK 3aMepaaHus PacTBopa SMEKTPONUMTA BHYTPH akKyMynaTOPHOM BaTtapen.

Takne akkyMynATopbl, KaK NPaBKIio, U3roTaB/IMBaOTCA C ABYMA KIeMMaMu 1 6-10 npoBKamu,
obecneuynBaroLLMMK AOCTYN K KaXKAOMY OTCEKY Uin anemMeHTy 2 B, uto gaet B obLyei cnoxHocTv 12 B.
Jna aToro TMna akkyMynAaTOPOB TUMWYHbBIM AnanasoH HanpPsXXeHWA NornoLwleHna coctaenaeT ot 14,4 ao
14,9 BONbT, @ TUNWYHBIN AnanasoH HanpsxeHua xonoctoro xoaa — ot 13,1 ao 13,4 BonbT.

AKKYMYNATOpPbI NIerKOBbIX UMK FPY30BbIX aBTOMOGMNEN He NOAXOAAT ANA UCNONb30BaHUA B
KayecTBe NOCTOAHHOW CUCTeMbl XpaHEeHUA. ABTOMOOUIIbHBIE aKKyMYTATOPbI NpeHa3HauYeHb! And
obecneyeHna BbICOKOrO TOKa B TEYEHUE KOPOTKUX NEepMOA0B BPEMEHM, B YaCTHOCTH, ANA 3anycka
ZBuratens BHyTpPeHHero cropaHua. CyLecTBYOT CBUHLOBO-KUCITOTHEIE akKyMynsaTOpHble HaTapew,
KOTOpble HeaaBHO ObiNn creynansHo paspabdoTaHbl AN UCNONb30BaHWA B KAYECTBE HaKonuTeneu.

CBUHLOBO-KUCNIOTHbIE aKKYMYNATOPHbIE GaTapeu ¢ KnanaHHbIM perynupoBaHuem (VRLA):

CBMHLOBO-KUCIOTHbIE akKyMynsaTOpHble HaTapew ¢ knanaHHbiM perynvposaHuemM (VRLA — ot aHrn.
Valve Regulated Lead Acid) — aT0 TEpMUH, KOTOPbIA MOXET OTHOCUTBCA K HECKOMBbKUM PasfinyHbIM
MapKam U KOHCTPYKLMAM, HO BCE OHU MMEIOT OLHO U TO Xe CBOWCTBO: OHM ABAAKOTCA repMeTUUYHBIMM.
Axkxkymynatopsl VRLA MHoraa HasbiBatoT repMeTUYHBIMUA UM He NPONMBaOLLMMUCH CBUHLOBO-
KMUCIIOTHBIMM akKyMynAaTOPHEIMK BaTapeamMu. [epMeTUUYHOE CBOWCTBO TaKUX akKyMyAaTOPHbIX Gatapei



obneryaet TPaHCMOPTMPOBKY U CHUXXAET ee ONacHOCTb, a NPW onpeAeneHHbIX 06CToATENbCTBAX UX
MOXHO AaXXe NepeBo3nTb BO3AYLLHbIM TpAHCMOPTOM. OLHAKO repMETUUYHOCTb CHUXAET CPOK MX
cnyXObl, TaK KaK TakMe akKyMynATOPbl He MoANexaT 3anpaBKe: B CPeAHEM MX CPOK CryXObl
coctaenfaeT 5 net npu temnepartype 20 °C.

ArkymynaTopHele 6atapen VRLA 06bl4HO CTOAT JOPOXE M TPeOytoT NOMHOCTLI0 PeryimpyemMoro
3apAAHOro YCTPOKMCTBA, U BCNIeACTBUE 3TOr0 OHM MEHEe PacrnpoCTpaHEHHbIMM BO BCEM MUpe. B aTux
aKKyMynATOpax B KAYeCTBEe XMMWUECKOro pacTBopa no-npexHemMy WCnornb3yeTca KUCoTa,
BCTynatoLjas B peaKLuio CO CBMHLIOM, HO BMECTO Kamep M KIeMM B HUX MOTYT UCTOSIb30BaThCA
pe3bOoBbIe LWTUPTHI.

Ceoe HasBaHuWe GaTapen nonyuuna énaroaaps KnanaHHOMY perynupyroLlemy MexaHuamy, KoTopbIi
obecneunBaeT 6e3onacHbIi BbIX0A ra3oB BOAOPOAA M KUCIOpoAa BO BpeMs 3apaaku. CyLlecTBytoT
Takke 6onee ycoBepLUEHCTBOBaHHbLIE KOHCTPYKLUKM, B TOM YUCHE:

KoncTpykuna AGM (ot anrn. Absorbed Glass Mat) nossonaet noaselumnsatb
3MEKTPONUT B HEMOCPELACTBEHHOW BNIM30CTH OT aKTMBHOTO Matepuana
AKKYMYNATOPbI HA  NNACTUHBLI. DTO NOBLILLAET 3P PEKTUBHOCTb KaK Pa3pPAAKH, TaK U Nepe3apsaaKk.

ocHoBe
abcopbuposaHHoro [MOCKOMbKY BHYTPM OTCYTCTBYET XUAKOCTb, 3TU aKkyMynATOpHble BaTapeu
B MoryTt pa6OTaTb Nydlle, 4YeM KUCIOTHbIe akKyMyJiATOpbl, B TeX cny4vanx, Kkoraa
CTEKSIOBONOKOHHON TEXHMYecKoe 06CnyxuBaHue 3aTpyAHEHO, OAHAKO OHU YYBCTBUTENBHbI K
maTepuu UPE3MEPHOW WUITM HELOCTATOYHOM 3apAAKE, UTO BIIMAET Ha UX CPOK CIyXObl 1
aneKkTponuta npou3BoANTENbHOCTL. AKKyMynaTopbl AGM paboTatoT Haubornee HaaexHo,
(AGM) Korza vx Ucnonb3oBaH1e orpaHuyeHo paspAaaoM He 6onee 50% eMKocTy
aKkkymynatopa.
Bartapen AGM 06bl4HO ABNAIOTCA TUNOM aKkKyMyATOPHbIX HaTapei,
BblBMpaeMblx B @BTOHOMHbIX CMCTEMAX 31EKTPOCHABXEHNA.
AKKyMyI'IﬂTOpr C renesbiMU 3nieMeHTaMn UMeroT BOLIHO-KMCJ'IOTHbIVI COoCTaB B
BuAe rend. ONeKTPOUT B resIeBOM aKkKyMyAaTOpe COAEPKUT KpEMHE3EMHYHO
no6aBKy, KOTOpas BbI3bIBAET €ro 3aCThIBAHWIO U 3aTBEPAEBAHMIO.
HanpsxeHna nepesapAaky AnA 9TOr0 TMna 3NEeMEHTOB HWXKE, YeM B APYrux
Tnax CBUHLOBO-KUCNOTHbIX akKKyMYNATOPHbIX 6aTapeL7|, a reneBble 3NeMeHThl,
BEPOATHO, ABNAIOTCA Hanbonee YyBCTBUTENbHLIMU ATEMEHTAMU C TOUKM
3peHnA NOBOYHBIX PeaKLnit Ha NepeHanpaxeH1e 3apAaKK.
lenesble 6aTapeu nyulle BCEro UCMOSMb30BaTh B CUCTEMAX C OYEHb MMyOOKUM
LIMKIOM, M OHW MOTYT NPOCAYXWUTb HEMHOrO JOMbLUE B Xapkyto noroay. K
r coXxarneHuto, nornHas rnybokas paspsaaka npuMBoAWT K HeoBpaTUMoMy
enesbie paspyLUeH10 akKyMyATOpHoM HGaTapeun. Ecnu Ha reneBom akkymynaTope
aKI(yg;’::;’::‘)HbIe UCMnosib3yeTcA HECOOTBETCTBYIOLLee 3apAAHOe YCTPOMCTBO, 3TO MOXET

MPUBECTU K CHKEHMIO MPOU3BOANTENILHOCTH M MPEXAEBPEMEHHOMY BbIXOAY
W3 CTPOA.

Mprmeyanune: OyeHb YacTo HEKOTOPLIMKU UCMOSb3YETCA TEPMUH «refneBble
3MeMEHTbI», KOraa peyb MAEeT 0 repMeTUUHbIX BaTapesx, He TpebytoLmux
TEXHWUUYECKOTO 0BCIY)XUBaHUSA, TaK Xe, KaK ecrniv bl OHU UCMONb30BasM
HasBaHue BpeHaa, Koraa peyb MAET O Lienom Kateropun npoayktos. byasTe
04Y€Hb OCTOPOXHBI NPK BIBOPE 3apAAHOMO YCTPOMCTBA: Yalle BCero, Koraa
KTO-MB0 MMeeT B BUY reneBbli 3NIeMeHT, 9TO AeHCTBUTENBHO 03HaYaeT
repMeTUUHbIN, He TPEeBYHOLLUI TEXHUYECKOrO 0BCYXMBAHWS aKKyMyIATOP
T1mna VRLA nnv AGM. AkKyMynATOpbI C refieBbiIM1 31eMEHTaMM He Tak
pacnpocTpaHeHbl, Kak 6atapen AGM, 1 Ux TPYAHO NOMYYUTb B FyMaHUTapPHbIX
KOHTEKCTax.



Tvn aKKyMynATOpPHOM Juana3oH HanpAKeHUs Juana3oH HanpAKeHUs
6arapeu NornoweHus XONOCTOro xona

KucnotHble AKKYMYNATOPHbIE

Garapen 14,4-14,9 BonbT 13,1-13,4 BOoNbT
Axkkymynartopsl VRLA 14,2-14,5 BonbT 13,2-13,5 BonbT
Axkymynatopbl AGM 14,4-15,0 BonbT 13,2-13,8 BONbT
FeneBble aKKyMYnATOpPbDI 14,0-14,2 BonbT 13,1-13,3 BONbT
EMKoOCTb

EMKocTb onpeaenseTcs Kak obLyee KonvuecTBo 3Hepruu, KoTopoe Batapen MOXET HaKanMBaThb 1
BOCMPOW3BOAWTL B BUAE SNEKTpUUecTBa. EMKOCTb akkymynAaTopa 06bluHO ONUCHIBAETCH B KPATHLIX U
nopAAKOBbIX BenMunHax satT-yacos (BT-u) — ot 1 BT-u go 1 kBt-4 (1000 BatT-yacos). Bart-uac
onpezenaeTcA Kak aneKkTpuueckas aHeprvs, Heobxoavmas AnA No4ayu OAHOTO BaTTa 3NEKTPOIHEPruu
B TeYEeHWe OAHOro HenpepbIBHOro Yaca. Hanpumep, ctaHaapTHaA namna HakanusaHua MOLHOCTLIO 60
BT notpebyeT 60 BT-4 HakonneHHoOM 3Hepruun Ana GYHKUMOHWPOBAHKUA B TeUeHue 0AHOro yaca. Jlerko
MOHATL, NOYEMY MpPaBUIIbHaA OLEHKa NoTPeBHOCTEN B NOTPeBIeHMn UMEET BaXKHOE 3HaUYeHUe Anf
MPOEKTUPOBAHMWSA PE3EPBHBLIX aKKyMYTATOPHBIX CUCTEM, OCOOEHHO ANs 3IEMEHTOB, CBA3AHHbIX C
6e30MacHOCTHI0 UMM KPUTUYECKU BXKHBIX ANA MUCCUH.

BepoATHo, Hanbonee BaXXHOW XapaKTePUCTUKON akKyMynATOPHOM GaTapen ABNAETCA ee eMKOCTb,
Bblpa)keHHanA B amnep-yacax (A-u). BT-u paccuntbiBaeTcA NyTeM yMHOXEHUA A-U Ha HanpskeHue
6atapev — vaule Bcero 12 BonbT.

OHeprua (BT-u) = HanpsxeHue (B) x emMKkocTb (A-u)

EMKOCTb akkyMynATOpHOM GaTapeun 3aBUCUT OT CriedyHoLmUX (aKTopOoB:

o MpoaoniutenbHocTb paspaaa: O6bIYHO NPOM3BOAMTESb YKa3biBaET EMKOCTb B 20-4acOBOM
pexume, 0603HaueHHyto kak C20. Ana pexxuma C20 Ta e akkymynaTopHaa 6aTaped CMOXeT
noaaeBaTb 6osblUe aHepruu 3a 20 yacos, yem 3a 10.

+ TemnepaTypa: EMKOCTb MOXET yBENMUYMBATLCA UM YMEHbLUATECA B 3aBUCMMOCTHM OT BHELUHEW
TemnepaTtypbl. HomuHansHaa Temnepartypa coctaenaeTt 20 °C.

Takke umeilTe B BUAY, YTO MHOTOKpaTHan paspsaaKka akkyMyaTopa Ha MosiHyt MOLLHOCTb, CKopee
BCEro, NPMBEAET K ro NoBpexaeH 0. UToObl yBENUMUNTL CPOK CIYXObl akkyMyATOpHoOW 6atapew, B
HeW Bceraa [0/MKHa 0CTaBaTbCA HEKOTOpas SHeprua nepes 3apaaKoii. Mo 3Toi NpuuKHe, Kak Npasuio,
ucnonbayeTca TonbKo 50% MOLLHOCTU. B pesynbTaTte sHepruto, KOTopyro GpakTUYeCcKu MOXET BblaaTb
6aTapes, Nyulle U3MepATb HA OCHOBE MOMOBUHbLI €€ MOTHON EMKOCTH.

OHeprua = 0.5 x HanpsXeHWe x eMKOCTb



AxkymynaTopHasa 6aTapes emkocTbio 100 A-y coaepxut 1200 BT-u:

100 x 12 =1,200BT-4

Ans yBenuueHus cpoka cnyx0Obl akkyMynsaTopa MOXXHO UCTOSb30BaTh TOMbKO 600 BT-u.
Mpumep: Kak gonro namna HaxkanueaHua MOLHOCTLIO 40 BT npocnyXuT npu HenpepbIBHOM
MCNOMb30BaHNN?:

600BT-4/40BT1- =15 yacoB

Jlamna HakanuBaHus MowHocTbio 40 BT moxeT paboTaTh B TeueHue15 yacoB, npexae
uem ByneT HeoBX0AMMO 3apAAMUTL akKYMYNATOPHYHO BaTtapeto.

Kak npasusio, yem Bonblue akkymynaTopHana 6atapes 1 YeM BblLLE EMKOCTb, TeM Borblue
nosblwaeTcA 3O PEKTUBHOCTbL NPU OA4HOBPEMEHHOM CHUXEHWUM LieHbl 3a BaTT-4ac. PekomeHayeTca
“crnosnb3oBaTb TUMN 6aTapeu ¢ HaMbosbLUerh A0CTYNHON EMKOCTLIO, a 3aTEM UCTOSIb30BaTh HECKOLKO
Batapeit aTOro TMNa AnA AOCTWXEHUsA oBLLel NOTPeBHOCTU B HaKOMeHUH aHepruu. MocTosHHoe
nobaBrneHne HEBOMbLUMX aKKyMYIATOPOB MeHbLLEH eMKOCTH NpuBeaeT K Bonee BICOKMM 3aTpaTtam u
ZIONONHUTENbHBIM NpoBriemam B ByayLiem.

Cpok cnyx6bl B 6ydpepHom pexume

Cpok cnyx6bl B 6ypepPHOM pexume — 3T0 0XMAAEMbIN CPOK CNyXObl akkyMynATOPHOU GaTapeu, ecrnu
OHa NnoABepraeTca HEMPEPLIBHOMY 3apaay U HUKoraa He paspsxaetcsa. Koraa 6aTtapen yctaHoBneHa B
BINEKTPUYECKOW CUCTEME, KOTOPAsA NMOCTOAHHO NOMyYaeT 3apal, 3TO Ha3bIBAETCA «HeNpPepbIBHOM
3apAaKoi». [Mpn OTKITIOUEHWM MUTAHUSA Y NEPEKITIOYEHUN HA 3aPFIKEHHBIE B HEMPEPLIBHOM PEXUME
AKKYMYNATOPLI, CPOK CNYXObl B By EepHOM pPEeXUME yKasbiBaeT NPOAOIKUTENBHOCTL PaboThbl ATUX
aKKkyMynaTopHbix 6aTapei. Cpok cnyxobl B 6yPEPHOM PEXUME YMEHBLLAETCA C NOBbILLEHUEM
Temneparypsbl, 1, Kak NpaBuno, CPOK CryxObl B 6y PEpHOM pexumMe, rapaHTUPOBaHHBI
npou3BoAUTENEM, paccuuTbiBaeTca Ana Temnepatypbl 20 °C. Kak npasuno, cpok cnyxobl B 6ydepHom
PEXUME YMEHbLIAETCA MPUMEPHO HAMOMOBUHY NPU KKAOM CPEAHEM MOBbILLEHUM TeMnepaTypbl Ha 10
°C.

AKKYMYNATOP C HOMUHASTbHBIM CPOKOM Cryx0Obl B BydepHoM pexxume 10 neT npu
Temnepatype 20 °C. KaxkoB 6yaeT CpoK crnyx0Obl, eCnu cpeaiHaa Temneparypa coctasnsaeTt
30 °C?

Mpumep: 10/2=5net

Cpok cnyx0Bbl akkyMynsaTopHoOi 6atapen cocTaBuT 5 NeT, ecrv CpesHaAs TemMnepaTypa B
axkkymynatopHom nometednn — 30 °C, n Tonbko 2,5 roaa, ecniv cpeaHAA Temnepartypa B
AKKyMYIATOPHOM nomelleHun gocturaet 40 °C.



Liuknuueckui pecypc

B nononHeHue K cpoKy cnyxObl B 6y hepHOM pexunme, «LUKITUUYECKUA pecypc» — 3TO KOSTMUYECTBO
LIMKOB, KOTOPbIE akKyMyIATOpHanA BaTapes MOXeT BblAepKaTb B TeUeHUe cpoKa Cryxobl. Linkn
paboThl akKyMynATOPHOW HBaTapeun onpeaenaeTca Kak nonHas sapsaka 6arapeu, a satem rnosHas
paspAaKka, YTo COCTaBMAET OAWH MNOSHbIM «UUKI». Kak npaBunio, AaHHaA MHGOpMauna COAEPXUTCA B
TEXHUYECKUX crieyndUKaLmax, U PeKOMEHAYETCA NOKynaTb akKyMyTATOPbI CO CPOKOM CryxObl Gonee
400 yumknos..

Linknunyeckuit pecypc 3aBucuT oT riybuHbl paspaga. MnybuHa paspsaaa 50% — 3T0 XOpOoLUui
KOMMPOMMUCC Mexay M30bITOYHBIMKU BIIOXXeHUAMU U Bonee BbiCTPoK Aerpasaunen.

I'Ipoque XapaKTepUCTUKH

Jpyrumu xapakTepucTrkamMu akkyMynaTopa ABnaTCA:

« CKopocTb camopa3spana. CKopocTb camopaspana onpeaenaeTca Kak CKOpoCTb, C KOTOPOK
6atapen ByneT paccevBaTb 3NIEKTPUUECTBO, €CIIM OHA XPaHWUTCH B MOSTHOCTbLIO 3apAXEHHOM
COCTOAHMWU, HO HE UCNOSb3yeTCA. OTO NOME3HO TOSbKO B TOM Crlyyae, €Cru akKyMynATOPHbIE
6artapev npefHasHa4YeHbl AnA AnUTesIbHOro XpaHeHus. CKOpoCTb camopaspaia CBUHLO0BO-
KMCNOTHOM aKkKyMynATOpHOM 6aTapen o6blYHO cocTaBnAeT MeHee 5% B MecAl.

« TemnepaTypa 3amep3aHuA: AkKymynATopHana 6atapes OyaeT paspyLleHa, ecrnv ee pacTBop
3neKTponuTa 3amMep3HeT. Temneparypa 3amep3aHua 3aBUCUT OT KOHCTPYKLMK, cocTasa u
CKOPOCTH 3apada akkyMynsaTopa, Nnpu 3TOM paspsixeHHana akkymynaTopHana 6atapen 6onee
noaBepKeHa 3amMepaaHuto. Tem He MeHee, TemnepaTypa 3amep3aHus akkyMynsaTopHoW 6aTapeu
noYTH BCEraa HWxe TemMnepartypbl 3amep3aHna BOAbI.

KonuuectBO Heo6xonuMblx AKKYMYNATOPHbIX 6aTape|?|

Tun akkymynsaTopHoi 6atapeun, Heo6X0AUMOM ANs yCTaHOBKW, OyaeT 3aBUCeTb OT NoTpeBHocTel B
3NEeKTPO3HEPrUM, BIOKETA, CTPaHbI SKCMyaTaluu U YCIOBHWiM, B KOTOPbLIX cMcTeMa AomkHa paboTarts.

Mocne onpeaeneH1a MoAenu akkyMynaTOpHOK GaTtapen Heo6XoAMMO paccunTaTbh HeobGxoanMmoe
KOMMYECTBO aKKyMynATOPOB. OTO MOXHO CAenaTh C NOMOLLbLIO criedytoLleit popmynbl, Bceraa
OKPYrNAf KONUYECTBO B GOMNbLUIYHO CTOPOHY.

Kon-Bo ak kymynAatopoB = (SQHepro notpedneHve) (Maxc. rnybuHa uukna x HanpsxeHuea kkymynatopa

AHarnus cucteMbl yKkasblBaeT Ha noTpebHocTb B 12 880 BT-u. [locTynHble 6aTapeun umetoT
xapaktepuctuku 220 A-u/ 12 B, u TpebytoT 50% MakcumansHow ryBuHbl paspsaaa.
CKOMbKO aKkKyMynATOPHLIX BaTapeit TpebyeTtca?

MNpumep:
12880/ (50% x 12 x 220) = 9,76

TpebyeTtca 10 akkymynaTOpHbIX GaTapeii.

OépaTMTe BHMMaHue, 41O BCe 6aTapeV|, ncnonb3yemble B aKKyMyJ'IFITOpHOVI cncrtemMe, 40/MKHbl UMEeTb
OZIMHAKOBbIE XapaKTEePUCTUKHK:

o OpauvHaKoBas eMKOCTb: ecnin Tpebyetca 500 A-u, HEBO3MOXHO McrnonbaoBaTh 2 X 200 Ay + 1 x
100 A-u. Cucteme notpebyetca 5 x 100 A-u unu (npeanouTuTenbHO) 3 x 200 A-u.



« Mapka ¥ mogenb: HacKkonbKo 3T0 BO3MOXHO, aKKyMynAaTOpHble GaTtapeun A0MKHbI ObiTb 0AHOM
MapK1 1 MoZenu.

« BoaspacT: Hackonbko 310 BO3MOXHO, BCe 6aTapen A0MKHbI UMETb OLUHAKOBYHO «UCTOPUIO>.
HacToAaTensHo pekoMeHayeTcs He CMeluMBaTh cTapble U HOBble GaTapeu, AaXe eCnu OHW OAHOM
MoZenu.

UHBepTOp-3apAAHOE YCTPOMUCTBO

BaxHo BbIGMpaTh akkyMynaTopHble GaTtapeu, KOTOpble UMEHOT COOTBETCTBYHOLLYHO EMKOCTb W
KOHCTPYKLUIO, MPU 3TOM UHBEPTOP-3apAaHbIe YCTPOWCTBA MOTYT NOBBLICUTL 3 PEKTUBHOCTL CUCTEMBI.
AHanornyHbiM 06pasom, MHBEPTOP-3apALHOE YCTPOMCTBO MOXET NOBPEAUTL CUCTEMY, ECITU OHA
yCTaHOBIIEHA HEMPaBWIIbHO, UMM €CITM OHa HEUCTNPaBHa UM HeHaZnexatium o6pasom
cnpoeKkTupoBaHa. HasHaueHnem HBEPTOPA-3apAAHOrO YCTPOMCTBA ABNAETCA npeodpasoBaHue
NepemMeHHOro TOKa B MOCTOAHHLIN ANA 3apALKU aKKyMyNATOPOB U U3 NOCTOAHHOIO B NEPEeMEHHbIN AN
paspAnKK akkymynaTopos. OAHaKO MHBEPTOPHLIE 3apAHLIe YCTPOMCTBA MOTyT BEINOMHATL ropasao
60rbLUe — OHU MOTYT PYHKLMOHWUPOBATb KakK «MO3r» 3JIEKTPOYCTAHOBKM, KOOPAUHUPYA MOTOKM
3HEpPrumu Mexay OCHOBHbIM UCTOYHUKOM (rEeHepaTopoM Ui CETbHO), aKKyMyNATOPHBIMU BaTapeamu 1
KOHEYHbIM Nonb3oBaTeneM. Haanexatlee MHBEPTOPHOE 3apALHOE YCTPOMCTBO MOXET 06ecneunTb
ropaszo nyullee KauecTBo 0OCNYXMUBAHWUA, YEM NoOble ApYyrMe pe3epBHLIe CUCTEMBI, BKIHOYaA
cneayoulee:

] MOLLlHOCTb, AO0CTynHaA OT MHBEePTOopa, MOXXET B 4 pasa npeBbillaTb MakCUMalibHYyHO MOLLHOCTb
OCHOBHOIo UCTOYHHUKA NUTaHUA.

o YBenuueHue cpoka cnyx6bl reHepaTopa.

o Perynupyemoe HanpaxeHue u yactoTta.

« BecnepeboiiHoe anekTponuTaHue.

NHBepTOpLI-3apAAHbIe YCTPOMCTBA JOMKHEI NPUoBPEeTaTbca BMECTE CO CNEAYOLUMU KOMMOHEHTaMM:

o KoHTponnepbl akkyMynaTopHbIX BaTapei.
o JlaTuvku TemnepaTtypsl.

KabenbHble coegMHEeHUA akKKyMynAaTOpHOU GaTapeu

Kabenu, coeaunnstoime Hatapev mexay coboi, UrpatoT BaXkHyHO porib B paboTe akkymyifaTOPHOM
cuctembl. Beibop npaBuiibHOro pasmMepa (anamerpa) 1 AnvHbl Kabena MMeeT BaXHOe 3HaueHue ans
obLuen 3P PEKTUBHOCTH cUCTEMbI. CIIULLKOM KOPOTKUE UMW U3NWLLHE ANUHHbIE Kabenv npuBeayT K
noTepPe MOLLHOCTHU W YBENTMYEHUIO CONPOTMBIEHMUA. [pU NOAKIOUEHUN aKKYMYyATOPHLIX BaTapei
Kabenu mexay kaxaon 6atapeei fOMKHbI ObITb 0AUHAKOBOMN ANKHLI, YTOOLI 06ecneynTb 0MHAKOBOE
conpoTuBneHune kabens, No3sonaa Bcem BatapesmM B cucTeme paboTate 0AVHAKOBO.

Oco6oe BHUMaHWe crieayeT Takke yaenuTb TOMY, rAe Hax0AATCA OCHOBHbIE KaBenu cucTemsl,
KOTOPbIE MOAKITOUEHBI K aKKYMyNATOPHOMY 6110Ky. CITMLLKOM 4acTo kabGenu CUCTeMbI, NuTatoLme
Harpysku, NOAKNIOYAKOTCH K MEPBOMN UK «CaMOW NPOCTOW» ANA NOAKTHOYEHUA aKKyMYNATOPHON
6aTapee, 4TO NPUBOANUT K HU3KOW MPOMU3BOAUTENBHOCTM U COKPALLEHWIO CPOKA CIYXObl. OTW OCHOBHbIE
cUCTEMHbIe Kabenu, uayLuue K pacnpeAeneHuio NocTOAHHOMO TOKa (Harpyskam), JOMKHbI ObiTb
NOAKIHOUYEHBI Yepes BECh aKKyMYTATOPHbIN GMOK. OTO rapaHTUpyeT PaBHOMEPHOCTb 3apAAKU U
paspAAKU BCEro aKkkyMynATOpPHOro 6rioka, obecneunBas ONTUMasIbHYIO MPOU3BOANTENBHOCTD.
OcHoBHble Kabenu cucTeMbl U Kabenu, CoeAUHAOLLME akKyMyNATOpHble BaTapen, LOMKHLI UMETb
JI0CTaTOYHbIW pasmep (AMameTp), UToObl BulAEpKMBaTb 0OLLUIA TOK cUCTEMBI. ECin nMeeTca KpynHoe
3apAaHoe YCTPOMCTBO MU MHBEPTOP, BAXKHO yOeanThLCH, UTo Kabenu crnocobHbl BulAEpXMBATb
noTeHuManbHo GorbLUMe TOKKU, KOTOPbLIE FeHEPUPYHOTCA UM NOTPEBNAOTCA NOAKTHOUYEHHEIM
obopyaoBaHUeM, a TakkKe BCEMU APYTMMU Harpy3sKamu.

YcTaHOBKa aKKyMYNATOPHON CUCTEMBbI

AKKymynaTopHoe otaeneHue



AKKYMYNATOPHOE OTAENEHWE UMEET TO e Ha3HaYeHue, YTo U FeHepaTopHOE OTAENEHME:

. MsonwpyﬁTe AKKYMYJTATOPHYHO CUCTEMY, yT0Obl CHU3UTL PUCK aBapun — Hanpumep, yTeyku
KUCNOTbl UK BPpeHbIX BbI6DOCOB rasa — v npegoTepatuTtb HecaHKuMOHMpOBaHHbIVI AocTyn.

« ObecneubTe Haanexatwme ycnoBua aKCrulyataumm: akkyMynaTtopHoe otaenieHne 40/MKHO
obecneunsatb 3aLlUTy SNTEKTPOHUKM OT BOAbI U Nbl/TM U XOPOLLO NpOoBeTpUBaTbCA.

AKKyMynATOpPHbIe 6aTapeu, MCronb3yemMble Ans Pe3epBHOr0 MUTAHWUA U pacnpeaerieHuns, JOMKHbI
pacnonaratbCA B ONpPeAenieHHOM MECTE U C Haanexallum nnaHMpoBaHneM. AKKyMyIATOpHOE
oTaeneHve yao6HO pacrnonaratb pAA0M C OCHOBHBIM UCTOYHUKOM MUTAHWUA UIW PACNPeLenUTENbHEIM
LLMTOM, OAHAKO aKKyMymATOPHble HaTapen He crneayeT yCTaHaBNMBaTh B TOM Xe MOMELLEHUH, UTO U
reHepartop. Beicokue nnm nameHsaoowmneca TeMnepaTtypbl OKasbiBalOT 3HAYUTESIbHOE BIIMAHUE Ha CPOK
cnyx06bl M NPOU3BOAUTENBHOCTL BaTapei, NO3TOMY PEKOMEHAYETCA UMETb OTAENbHOE XOPOLLIO
npoBeTpMBaEMOe NMOMELLEHUE LS akkyMynaTOPHbIX 6aTapei ¢ TemnepaTypon, MakCMMaribHO
npubnmkeHHoi K 20 °C. CyxoW BEHTUIIMPYEMbII NoABaN WK NOA3EMHOE MOMELLEHUe ABMAETCH
“aeanbHbIM MECTOM, MPU YCII0BUM, UTO NOA3EMHOE XpaHuuLLe He ByAeT 3aTannvBaTbCa Uiu
paspyLuaTtbee.

Hv npu Kakux 06CTOATENLCTBaX MECTA XPAHEHUS aKKYMYTATOPOB HE [OMKHbI HAXOAUTHLCH B XUIbIX
unu pabounx noMeLLeHusx. MoNHOCTLIO 3apAXXEHHbIN akkyMyATOp 06afaeT BbICOKOW aHeprven 1
MOXET UCKPUTb, BbIAENATb Napkl, BOCNNAaMEHATLCA UK Aaxe B3pbiBaThCA. HencnpaBHoe 3apaaHoe
YCTPOWCTBO MK NepesapsxeHHas 6atapes MoryT nNpofBnATb NPU3HAKW NI0XO0r0 COCTOAHMUA, BKOUYas
B34yTHe W AbiMiieHne. TeM He MeHee, Ype3MePHO 3apsKeHHan GaTapen MOXET TakKe HE UMETb
HUKaKMX MPU3HaKOB U He AaBaTh BHELLHE HUKAKMX NMOBOAOB Ana GecrnokoicTBa. PasopsasLuancs
6aTapen MOXeT COnpoBOXAATLCA pa3bpachiBAHUEM OCKOSIKOB W BbIGPOCOM BbICOKO TOKCHUYHBIX
XUMHUYECKMX BELLIECTB, a Napbl MOryT ObiTb HAHECTU BONbLUIOW Bpea 340POBbLIO UK AaXe CTaTb
NPUYUHOW CMEPTU NpU BAbIXaHUW. Ecnin akkymynaTopHaa 6atapes AEMOHCTPUPYET Kakue-nmbo
npu3Haku AecdopMaLnu, NOBPEXAEHUA MU NEeperpeBa, criedyeT OTKIOUMTE BCHO CUCTEMY, NPU 3TOM
GaTapeto creayeT 0TCOEAMHWTL, Koraa 310 6esonacHo. He nbiTaiTecb NOBTOPHO UCMONBL30BaTb
NOBPEXJEHHbIE akKyMynATOPHbIe BaTapeu. Mx cneayet yTunusMpoBaTb GesonacHeiM 06pasom 1 B
COOTBETCTBUMU C MECTHBIMMU 3aKOHaMW Y HOPMATUBHBIMU TPEBOBaHUAMM.

MoHTaxHble pasmepbl

[na onpeneneH1s pasmepa akKyMynATOPHOH CUCTEMbI HEOOXOAMMO ONpeaenuTL CrieaytoLlee:

o MakcumansHaa MOLHOCTb, KOTOPYH MHBEPTOP A0KEH ObITh B COCTOAHMM BblAaTb Ha YCTAHOBKY.

o KornunuecTtBo aHeprum, KOTOpoe HEOBXOAMMO HaKaNIMBaTh B akKyMynATOpPHOW HGaTapee Ans
yAOBNETBOPEHUA BallMX NOTPeBHOCTEN.

« B HexoTopbIx criyyaax 3apaaHoe yCTPOMCTBO MOXET NoAaBaTh NUTaHME Ha akKyMyNATOPHbIE
6arapew.

O6patuTtech K pasaeny, NoCBALEHHOMY YNpPaBAeHUIO 9HepronoTpebneHnem, 4Tobsbl y3HaTb O TOM, Kak
paccuuTaTb MOLHOCTb U SHEPIUIO, KOTOPYIO A0/MKHA BblAaBaTh CUCTEMA.

Y1066 BPYUHYHO paccumTaTh MakCUManbHYH MOLLHOCTb YCTaHOBKM:

1. Mepeuncnute BCe 3NEKTPONPUOOPLI, TUTAEMble YCTaHOBKOW.

2. HaitanTe MakcumarnbHyH MOLLHOCTb KaZOoro anekTponpubopa. Ans npubopos, BKItOYas
3neKkTpoABWraTesib, MakcMMmasribHaa MOLLHOCTE NPUONU3UTENBHO B TPU pasa NpeBbiluaeT
HOMWHanNbHYHO MOLLHOCTb. Hanpumep, AnA 3anycka BoAAHOro Hacoca MolHocTeio 300 BT
noTpebyetca okono 1 KBT.

3. CnoxuTte BCE 3HAYEHMA MOLLHOCTH.

Y1066l BPYUHYO paccunTaTh 3HepronoTpedneHme yCTaHOBKU:

1. MepeuncnuTe BCe 3NEKTPONPUOOPI, MUTAEMbIE YCTAHOBKOW, U MX HOMUHATBHYHO CPEAHION
MOLL{HOCTb.

2. Ona kaxgoro npubopa onpesenute nepuoa NpoAoSKUTENBHOCTU UCMONb30BaHMA.
Mpeanonaraemas aHeprus, HeoBxoAMmana AN KaxAoro npubopa, MoXeT OblTb paccuMTaHa
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cneayoLwmnmM 06pasomM: CpesHAs MOLLHOCTb X NPOAO/MKUTENBHOCTD.
3. CnoxuTe Bce TpeBoBaHUA K 3HEPronoTpebneHwto.

YuuTbIBaiTe yackl, B TeYEHUE KOTOPbIX akKyMyNIATOPHasA cUCTeMa A0SKHa NoJaBaTb NEeKTPOSHEPTHIo,
¥ NNaHWpyiTe CooTBETCTBYOLMM 00pasom. KoHdurypauua akkymynatopHown Gatapeu Oyaet
0T/IMYaThbcA, ecnu cuctema GyaeT nogaeatb NUTaHUe TONMBKO B HOYHOE Bpemsa uin Byaet
MCMOSIb30BaTbCA B KAYECTBE KPYrNOCyTOYHOrO PE3ePBHOr0 MCTOUYHMKA NMUTAHWA B TEUEHWE BCEro AHS.
Mo BO3MOXHOCTH, NIaHUPYITE 3anycK reHepaTopa B Yachl MMKOBOr0O NOTPEONEeHN SHepruu,
yMeHbLUas KONMMYeCTBO HEOOXOAWMBIX aKKyMyNATOPHbLIX GaTapen U CHUXaA NOSHYH CTOMMOCTb
CUCTEMBI.

MoLlHocTb 3apsaaHoro ycTpoictea ByaeT onpeaenaTts Bpems, Tpebyemoe Anf NoA3apsaaKi.
BbiCOKOMOLLHOE 3apAAHOE YCTPOWCTBO, KOTOPOE MOXET BbICTPO 3apmXKaTh akKyMynATOPbI, NONe3Ho,
€C/TM OCHOBHOM UCTOYHMK MUTAHWUA OUYEHb A0POroi (Hanpumep, 60MbLLON reHepPaTop C BEICOKUM
3HepronoTpebneHnem) Unu ecrim 3NEeKTPUYECTBO OT OCHOBHOMO MCTOYHUKA NMUTAHUA AOCTYMHO TOMBKO
B TEUEHWE KOPOTKOro Nepuosia BPEMEHHW: HANpUMep, SMeKTpruueckas ceTb 06LLero nonb3oBaHua
AOCTYMHA TOJSIbKO HECKOJSTBKO YacoB B A€Hb.

na Toro 4tTo6bl MMETb BOBMOXHOCTb 3apfXaTb akKyMyrATOpHble BaTapeun B TeueHue
(pUKCMPOBAHHOIO Nep1oaa BpeMEHH, CreZlyeT UCnonb3oBaTh CrieaytoLLyto Gopmyny:

MoLLHoCTb=3Hepro noTpebnexHune / NPOACIKUTENBHOCTL 3apAAKM

PacueTHoe aHepronoTpebdneHune yctaHoBKM cocTaBnseT 12 880 BT-u, npu 3ToM OHa
JOMKHA AOCTHUYb MOMHOM 3apAaku 3a 6 yacos. Kakoi aomkHa 6bITe MOLLHOCTb 3apAAHOM0
ycTpoicTea?:

Mpumep:
12,880/6 =2,150BT

MowHoCTb 3apafa AomxHa cocTaBnAaTb He MeHee 2150 BT.

MoLLHOCTb 3apAAHOro YCTPOMCTBA YacTo yKasbiBaeTcA no ToKy (Amnep), a He no MoLHocTH (BT).
YTo6bl paccunTaTh 3apAaHbIid TOK OT 3apPAAHON MOLLHOCTH, MPOCTO PasfienuTe 3apaaHYH MOLLHOCTb
Ha HanpsXXeHWe 3apaaHOro ycTpoicTea (06bluHo 12, 24 nnu 48 B).

« Ecnu ucnonbayetcsa sapaaHoe yctpoicteo 12 B, 3apaaHbii TOK AomkeH BbiTk: 2150/12 = 180 A.
« Ecnu ucnonbsyetca sapsaaHoe yctpoictso 48 B, 3apaaHbii Tok AomkeH BbiTb: 2150/48 = 45 A.

ﬂOI’IOJ’I HUTEelNbHblE aCNEeKTbl:

o MwuHMManbHas NPOACIHKMTENBHOCTL 3apAAKM akkyMynaTopa cocTaensaeT 4 yaca. bonee 6bicTpan
3apAaKa MOXEeT NoBPeAUTb akKyMynATOpHbIe BaTapen, a HEKOTOpble akKyMyATOPbl MOTYT UMETb
orpaHuyeHus no BpeMeHn Bonee 4 yacos.

o Jaxe ¢ MOLWHbLIM 3apAAHLIM YCTPOMCTBOM 3apsAJKa MOXET 3aHMaTh 6oriee NPOACIKUTENBHOE
Bpems BCIeACTBME OrpaHUYeHHOU MOLLIHOCTH, AOCTYMHOW OT OCHOBHOMO MCTOYHUKA NUTAHWA — C
reHepaTopoM MOLLHOCTBIO 5 KBT npuoBpeTeHune 3apsaaHoro ycTponcTea MoHocTbio 10 KBT
6eCcCMbICTIEHHO.

o [InA 3apAAHbLIX YCTPOWCTB C pacLUMPEHHBIMU HACTPOMKAMK anropuTM 3apaaa MOXET YBENUUYUTL
NPOAOCIKUTENBHOCTb 3apPAAKK, YTOOLI NPOANTUTL CPOK CNYXObI akKyMynATOPHOK BaTapewu.
HekoTopeble 3apaaHble YCTPOMCTBA aBTOMATHMYECKW YMEHbLUAIOT MOLLHOCTL 3apAaaa, Koraa 3apaa
aKkymynaTopHow 6atapeun npubnuxaertca K 100%.



MoaxkntoueHne akKyMynATOpPHbIX 6aTapen

CyLiecTByeT HECKOMbKO Croco60B NOAKIMIOYEHUS HECKOSBKMX akKyMyATOPHbIX BaTapen ans
JOCTMXEHWA HaZNexallero HanpAXeH1s UM eMKOCTHU akKyMynATOpHOW BaTapeun AnA OTAeNbHO
B3ATOM YCTAHOBKM MNOCTOAHHOIO ToKa. CoeMHEHUE HECKOBbKUX aKKyMyATOPOB B OAUH 60rbLUoi 610K
BMECTO MCMNOSb30BaHUA OTAeNbHbIX 6/10koB oBecneunBaeT 6osee BbICOKYHO 3P PEKTUBHOCTb
aKKyMYATOPHBIX BaTapei 1 obecrneumBaeT MakCMMaIbHbIA CPOK CyXObl.

MocnenoBaTtenbHOE NOAKTHOUYEHWE aKKYMYNATOPHLIX BaTapein
yBENUUMBAET HaNpAXeHWe, COXPaHAA NMPKU 3TOM TY e MOLLHOCTb
B amnep-yacax. B aaHHOW KOHOUIrypaLnum akkymMmynaTopHbie
6aTapen CoeAMHAIOTCA NOCNEA0BATENBHO ANA TOro YTOObI
obecneunTb Boree BbICOKOE HaMpPsXXEHWE, Hanpumep 24 unu
Aaxe 48 BonbT. MonoXxuTenbHbIR NOMOC KXXA0H
aKKyMynATOpPHOM BaTapen COeanHEH C OTpULaTeNbHBIM MOSKOCOM
crieaytoLLei, Npyu 3TOM OTpuLaTENbHBIM NMOMHOC NEpPBOM BaTapeu 1
MOSOXMTESbHbINM NOSoC NocneaHen 6aTapeun coeanHeHbl C
CUCTEMOMN.

MocneposatenbHOe coeAnHEeHHe

Hanpumep; 2 nocneaosaTenbHo coeanHeHHble GaTtapen 6 B 150
A-y 6yayT BblgaBatb 12 B, HO eMKoCTb ByAeT COCTaBMATb TOMbKO
150 A-u. 2 nocneaoBaTtesibHO COEANHEHHbIX aKKyMYNATOPHbBIX
6aTapeun 12 B 150 A-y 6yayT BelaaBaTb 24 B, HO npu 3TOM no-
npexHemy Tonbko 150 A-u.

MapannensbHoe NOAKIHOYEHUE aKKyMyATOPHBLIX BaTapei
MO3BOSIAET YABOUTL EMKOCTb MPU COXPAHEHWUH NPEXHErO
R HanpaxeHua. MapannensHoe coeaMHeHue npeanonaraeT
COEAMHEHWE NOSIOXUTENbHBIX U OTPULATESIbHBLIX MOSHOCOB
HECKOMbKMUX aKKyMynATOPHbIX atapei Apyr ¢ Apyrom. 3atem K
MapannenkHoe coennHenne cHUcTEMe NOAKIOYAIOTCA NIIHOC NEPBOI akKyMyATOPHOM 6aTtapeu
¥ MUHYyC nocnenHei 6atapeu.

Hanpumep, 2 6atapen 12 B 150 A-u, noaKntoueHHbIe
napannensHo, BbIAAOT TONbKO 12 B, HO yBENnuMBalOT EMKOCTb
00 300 A-u.


https://log.ddev.site:4443/sites/default/files/2022-05/B2%20-Series.png
https://log.ddev.site:4443/sites/default/files/2022-05/B3%20-%20Parallel.png

MocnenosatensHoe/napannensHoe CoeAMHeHMe coueTaeT B
ce0e BbllLeyKa3aHHbIe METOAbI U UCTONb3yeTca Ana 6artapei 2 B,
6 B unn 12 B ana foctvmxeHnsa 6oriee BbICOKOrO HANpsXeHUs 1
€MKOCTHM cucTeMsl. MapannensHoe coeavHeHe Heo6Xo0anMO B
TOM criyyae, ecnu TpebyeTca yBeriMueHne eMKOCTH. 3aTem
aKKyMynATop creayeT NOAKIOUUTE K CUCTEME C NOMOLLIbIO
NONOXMTENBHOrO NOJIoCa NEPBOM M OTpULATENBLHOrO Nostoca
nocneaHemn akkyMynaTopHoin 6atapeu.

MocneposarenbHoe/NnapannenbHoe
coefquHeHue

il Hanpumep, 4 akkymynatopHble 6aTtapeu 6 B 150 A-u,
NOAKIIOYEHHbBIE NOCcrieAoBaTebHO/NapannensHo, GyayT
BblaaBaTb 12 B npu 300 A-u. 4 6aTapen 12 B 150 A-u moryT
NOZKMOYATLCA NOCNEN0BATENBHO / NapasnensHo, YToOsl
BblAasatb 24 B ¢ emkocTbio 300 A-u.

CoNHeyHble cUucTembl

ConHeuHbIU CBET U POTOINEKTPUUECKUHN 3P PEKT

doTOo3NEKTPUUECKUI 9D PEKT — 3TO NPOLECC UCMOSIb30BaHMA COSTHEYHOro CBeTa ANA NPOM3BOACTBA
3NEKTPOSHEPrMK NOCTOAHHOMO TOKA BeCLUyMHbIM, YACTBIM M aBTOHOMHbLIM crioco6om. ObopyaoBaHue,
HeobxoAvMMOe AnA NPOU3BOACTBA ATOW JNEKTPOIHEPTHUM, 0ObIYHO HA3LIBAETCA «COSTHEYHOM MaHEesnbo»,
ABNAeTcA Moy bHbIM U TpebyeT MUHUMAIIbHOMO TEXHUYECKoro obcnyxuBaHua. bnarogapa ceoemy
ANUTENIbHOMY CPOKY CryObl, CONMHEYHbIe CUCTEMbI CTaHOBATCA BCce Boriee nonynapHbLIMU B
OTZarneHHbIX paioHax Ui B TEX Cly4yanx, Koraa ycTaHOBKa AO/MKHA CMYXUTb AOSTO.

ConHeyHble nNaHenu — 310 YCTPOMCTBA, CNocobHble NpeoBpasoBLIBaTL CBETOBOE U3NyyeHue B
3MEeKTPMYECTBO NOCPEACTBOM NpoLecca 3axeata GOTOHOB M UX UCMONb30BaHUA ANA BO30YXAeHUs
nonynpoBoAHuKoB P-Tuna u N-Tuna aAna nepemelleHns cBoO0AHbIX 3neKTpoHoB. CoBpeMeHHbIe
POTO3NEKTPUYECKME NaHENH, KaK NpaBuiio, MoryT npeobpasoBbiBaTh 0kono 15—20% aHepruu
HenocpeACTBEHHO B aneKTpuuecTBo. CyLecTBYOT rpynnbl, KOTopble ABNAlTCA 6onee

3P PEKTUBHLIMU, HO OHU OYEHb JOPOrOCTOALLME, UX JIETKO MOBPEAMTL U, KaK NPaBuo, OHWU HEJOCTYMHbI
B TeX MecTax, rae MoryT paboTtaTb ryMaHWTapHble opraHusaLum.

CeeT nonazaeT B yCTPOMCTBO Yepes aHTUOIMKOBOE MOKPLITUE, KOTOPOE CBOAMUT K MUHUMYMY MOTEPHO
cBeTa Npy OTPaKEHWU. 3aTeM YCTPOMCTBO 3d PEKTMBHO yraBnmMBaeT CBET, NonaaarLuni Ha
COJIHEYHbIN 31eMEHT, CcnocoBCTBYsA ero nepejade B Tpy cros npeoBpasoBaHus SHEPruu HUXe.

o KpemHueseblit criot N-Tuna; o6ecrnedynBaeT AONONMHUTENbHBIE 3MIEKTPOHLI (OTPpULATENbHbIE).

o CoeauHutenbHbin cnov P-N. Mornowatowmin cnow, CocTaBnAoLLMI 9AP0 YCTPONCTBA,
OPVEHTUPYIOLLIENO MIEKTPOHBI B OAHOM HanpasBfieHuu.

o KpemHueBbIi cnoi P-Tvna; cosgaeT BakaHCUIO 3NEKTPOHOB (MONOXUTENBHYHO).

[1Ba A0OMONHUTENbHBIX CIOA 3NIEKTPUYECKOro KOHTaKTa Heo®xoauMbl ANs BbIBOAA SNEKTPUYECKOro
TOKa Ha BHELLHIOO Harpysky 1 obpaTtHo B f4eiKy, Takum 06pas3om, 3aBepLuan d/1eKTPUYECKYIO Lienb.

BONbLUMHCTBO COMHEYHBIX ANEMEHTOB UMEIOT MNoLLadb HECKOMBbKO KBaApaTHbIX CAHTUMETPOB U
3alnLleHbl OT Opr»(atomeﬁ cpeAbl TOHKMM MOKPbITUEM U3 CTEK1A UITU NPO3PAYHOro niacTuka.
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MoCKONbKY TUMMYHBIN COMHEYHbI anemMeHT pasmepomM 10 x10 cm (4 x 4 Aroima) reHepupyeT TONbKO
OKOMO ABYX BT 3neKTp1UecKoi MOLLHOCTH, SNIEMEHTbI, Kak npaBusio, 00 beAMHATCA Nocrea0BaTeNbHO
ANA NOBbILLEHNA HANPAXEHUA UK napannesnbHo And yBennyeHna Toka. ComHeuHbli nnu
doToanexTpuyeckuii (P3) Mmoaynb 06bIYHO COCTOUT U3 36 UK Bonee B3aMMOCBA3aHHbIX 3NIEMEHTOB,
NaMUHMPOBAHHBIX CO CTEKIOM B aSIFOMUHUEBON pPaMKe.

OawuH nnu 6onee 13 aTUx POTOINEKTPUUECKUX MoAyeil MOryT ObiTb COeAnHEHBI MPOBOAAMMU U
obbeanHeHbl B pamMy AnA GOPMUPOBaHUA COMTHEUYHOW NaHesu, NPy 9TOM HECKOMLKO NaHenei mMoryT
ObITb 06beAMHEHbI, 00pasys MacCUB COSTHEYHbLIX NaHes1ei, BMecTe NoJatoLnuxX SHEPru1o Kak eIMHbII
Onok.

1. ConHeYHbIN afieMeHT

MonHoueHHana ¢0T03ne|(Tpuqecuaﬂ
CUCTeMa, KaKk npaBuio, BKJo4yaeT
cneanyouwje KOMMNOHEHTbI:

e CueTumk SNEKTPO3HEepPrnmn

* M3onAtop nepemMeHHOro Toka 4. Maccus
o Bnok npenoxpaHutenei COJIHEeYHbIX 7
e WHBepTOp naHeneun

o AxKymynaTop

o KoHTponnep 3apana

e KabenbHana npoBoaxa

e MoHTax

e Cuctema oTcnexusaHua

3. ConHeyHan naHenb

yxy.umel-me COCTOAAHUA COJIHeYHbIX 3JIeMeHTOB

CocToaHMe BCEX COMHEYHbIX 311IEMEHTOB (M, COOTBETCTBEHHO, COMHEYHbIX MaHenen) Co BpEMEHEM
yxyawaetca. B To BpemA Kak CoMHeYHble CUCTEMbI MOMYYatoT SHEPTMIO OT COMHLA, COSTHLE TakKe
MeZASIEHHO paspyLlaeT KOMMOHEHTbI CONTHEYHbIX 3MEMEHTOB. XapaKTepUCTHUKK BOMbLUMHCTBA
AOCTYMHbIX B NPOAAXE COMHEYHbIX NaHenen yxyawaroTca B cpeaHeM Ha 2% 3a rof MCnonb30BaHuA.
MpoaoMKUTENBHOCTE UCMOSIb30BAHNA YCTAHOBKM AO/DKHA YUMTHIBATECA ANA Lenen NnaHnpoBaHua 1
cocTtaBneHuna BomxeTa. Hanpumep, COCToAHME MaccuBa COSTHEYHbIX NaHesei, yCTaHOBAEHHOro NoA
NPAMBIMKY CONMHEYHBLIMU Nlydamiu, YXyaLwaeTca Ha 2% B roa, a 9T0 o3HavaeT, uto yepes 10 net

3P PEKTUBHOCTL NaHenen ByaeTt npumepHo Ha 80% MeHbLUE, YeM HA MOMEHT YCTAHOBKW. CHWKEHHbI
KM osHayaeT MeHbLLYHO BbIXOLHYH MOLLHOCTL MACCUBa, YTO 03HayaeT 6onee AnuTenbHbIe Nepuoas
BPEeMeHMW Ans 3apaakv 6atapei U MeHbluee onTUManbHOe BPeMs 3apsAaKU B TEUEHUE [HS.
'ymMaHWTapHble OpraHusaumm, NnaHMpyoLmMe UCnonb30BaTe MaCcCUBbl COMTHEYHbBIX NaHenen B TeveHune
6onee 10 neT B 0AHOM MECTE, MOFYT PACCMOTPETH BOMPOC O BbIAENEHUM CPEACTB Ha 3aMeHy naHernein
uepes 12—15 neT, ecnu obLias NPOU3BOAMTENBHOCTb NepecTaHeT YAoBNeTBOPATL NOTPEBHOCTAM
mMecTa.

ApXuUTeKTypa CUCTEMbI
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MonHaA ¢oTO3NEKTpUYEcKan CMCTEMa MOXET COCTOATb M3 OAHOIO UIM HECKOSTbKUX CONTHEYHBIX
MoZyrnen B 3aBUCUMOCTH OT TpeByemoit MoLHOCTU. B To Bpema kak 6atapen MOryT UCNosib30BaTLCA
B KauecTBe Pe3epBHOr0 MCTOYHMKA JII0OOro OCHOBHOIO MCTOYHMKA MUTAHWUA, CONTHEYHbIE CUCTEMbI
HY)XOAKTCA B aKKyMyNATOPHOW cUCTeMe AnA XpaHeHWs BeipadaTeiBaeMoi aHeprun. COOTBETCTBEHHO,
COJSIHeYHas cucTemMa Bceraa BrItoYaeT B cebn akkyMynaTOPHYHO CUCTEMY B TOW UITM MHOM dopMe, Kak
HeBOoNbLLIOro, TaK M KPYMHOro pasmepa. 3Tu 6aTapen cneuunansHo paspaboTaHbl 4ns noaayu
OrpaHUYEHHOro TOKAa B TEYEHWEe ANUTESIbHOro Neproaa BpeMeHHu.

OHeprocucTema MOXeT afanTUpoBaTbCA K PasnMYHbIM IMTEKTPUYECKUM Harpyskam nytem
perynupoBaHva HanpaAXeHWa W/unu ToKa, NoCTynaroLLero OT COSTHEYHbIX NaHeNen K akkyMynaTopy, AnA
npeaoTBpaLleHna YpeaMepHon 3apaaKK. BonbLUMHCTBO «12-BONbTOBLIX» NaHenen MoryT BelAasatb OT
16 a0 20 BONbT B ONTUMASIbHBIX YCIIOBUAX, NOSTOMY OTCYTCTBUE PEryiMpoBaHus baTtapen npuBeaeT K
NOBPEXAEHWIO BCNEACTBUE nepesapaaa. bonblunHeTBy GaTapei AnsA nonHoM 3apaaku TpebyeTca oT
14 no 14,5 BonbT. Kak 1 anA no6oi Apyroi aneKkTpuyeckon cucteMsl, 3aeck TpebyeTca Haanexawyas
oLeHKa 1 npoknazka kabenew.

ConHeuHas cuctema 0ObI4YHO COCTOMUT U3 cneAyrLmnx KOMMNOHEHTOB:

o DOTOINEKTPUYECKUI MOAY b, CONMHEYHANA NaHeNb UM MaccvB COSTHEYHbIX NaHeneu, BKoYas
HECKOJTbKO TUMOB UX KPEMeHUN.

o AKKyMynATOpHas cuctema.

« ConHeuHblit perynaTtop.

» KabenbHaa npoBoaka 1 cpeacTsa 3aluThbl.

ConHeyHble CUCTEMDI MOryT yAOBNEeTBOPUTb NPAKTUYECKHN nobele KOHKpPEeTHble I'IOTpeéHOCTVI,
MOCKOJIbKY OHU ABMAKTCA MOAYbHbIMK MO cBoeMn npupoae. 310 No3BONAET NOAKNKOYATL
dOTOINEKTPUYECKUE MOAYIU HEMNOCPEACTBEHHO KO MHOMUM yCTpOﬁCTBaM, TaKMM KaK Norpy>xHble
HaCOChbl W11 aBTOHOMHbIE MOPO3UJIbHbIEe KaMepbl, UK B BUAE LeJ1blX COJTHEYHbIX SHepPreTu4eCcKux
MaCCUBOB, CNOCOBHBIX NPOM3BOAUTL SHEPrUIO ANA LenblX 0PUCOB UMK XUIbIX KOMMEKCOB.

ConHeuHble MoAynH

MOLLHOCTb COMHEYHbIX MOAYNEeW paccunTbiBaETCA B BATT-NMUKAX, NPeACTaBneHHanA Kak HOMUHasbHasn
nuMKoBaa MoLHOCTb (P max), nonyyeHHaa nyTemM yMHOXEHMA HanpsXeHnsa NMkoson mowHocTH (Vmp)
Ha TOK MMKOBOW MOLLHOCTH (Imp):

Pmmx = Vmp x Imp

MaHenb conHeuHbix Batapeit 100 BT nukoBo MoLyHOCTH npoussoanT 100 BT B cTaHAapTHBIX
TecToBbIX ycnosuax (STC — ot aHrn. Standard test conditions). STC cyLyecTsyeT TONbKO B
nadopaTtopusx, C NPUMEHEHUEM COSTHEYHOrO U3nyyeHus K naHenam 1000 B1/m2 ¢ Temnepatypoit
anemeHTa 25 °C. B peanbHoit ycTaHOBKe dakTMuecKasn Bblipa®oTKa 3MeKTpoaHeprm 06bIYHO HaMHOTo
HWKE MUKOBOW MOLLIHOCTH, OAHAKO 3TK MoKasaTesiv OCTalTCA NOME3HbIMU B KAYECTBE Ka4eCTBEHHOro
OpUEHTMpPa ANA CPaBHEHWUA Pa3MEPOB U MOLLHOCTEN, MOCKOSbKY KakAan naHenb paccunTbiBaeTca npu
OAMHAKOBbLIX YCIOBUAX.



ﬂpumep 3TUKETKU, NOCTaBAAEMOMN C CONTHEYHON NaHenbto

HRENOGY

Max Power at STC (P_ ) 100 W
Open-Circuit Voltage (V_) 21.2V
Short-Circuit Current (1) 6.10 A
Optimum Operating Voltage (V_ 177V
Optimum Operating Current (I 570 A
Temp Coefficientof P, -0.38%°C
Temp Coefficientof V_ -0.28%/°C
Temp Coefficient of | 0.06%/C
Max System Voltage 600VDC (UL)
Max Series Fuse Rating 104
Fire Rating Class C

Weight 6.8kg / 15lbs
Dimensions 1038x533x35mm / 40.9x21.0x1.37in
STC Irradiance 1000 W/m?, T = 25°C, AM=1.5

WARNING -ELECTRICAL HAZARD
This module produces dectricity when exposed to ight,
Follow all applicable electrcal safety precautions.

ATTENTION-RISQUE ELEC TRIQUE
Ce module produt de Félecincité lorsouhl est exposé & la lumiére,
Sunvre toutes les précautions électriques de séouriné applicables,

ce @ A O &=

KonuyecTtBo C-)J'IeKTpMLIeCKOﬁ SHEepruu, BblpaéaTblBaeMOﬁ B Te4eHne oAHOro umknia cosiHe4yHbiM
mMoAyJsiem, B OCHOBHOM 3aBUCHUT OT creayoLmMx ¢aKkTopoB:

CyTouHanA OCBELEeHHOCTb: KOIMUECTBO 3Heprum, obecneumBaemoe COoSHLEM 3a OZWH JeHb,
ABnAeTcA Hambornee BaxXHbLIM NapaMeTpoM. PanoHbl, pacnonoxeHHsle BONU3Ku aKBaTopa, UMeroT
HaunyuLLyt CPEAHIO OCBELLEHHOCTb, OHAKO 3TO 06LLee NPaBuio MOXET 3HAYUMTENbHO pasnuyaTbea
B 3aBMCUMOCTM OT MecTa 1 cesoHa. CpeaHanA NpoM3BOANTENbHOCTb POTOITEKTPUUYECKON CUCTEMBI,
Bblpa)eHHas B KBT-u/M2/feHb, MOXET ObiTb YKasaHa Ha rpaduKe HUxXe.

JonrocpoyHas cpefiHecyTouHas

< 24 30 36 42 48 54 60 oyMma

. - e

< 876 1,095 1,314 1,534 1,753 1,972 219 >
JonrocpoyHan cpeaHeroaoBan
cymma
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TeHb, TymaH 1 o6nauHana norofa: no6oe NpenaTcTere, GNOKMPYIOLLEE COMHEYHbI CBET, MPUBOAMUT K
YyMEHbLLEHUIO BbIpa®oTKM 3Hepruun moaynem. KpomMe Toro, eCrv CorHeuHas naHesnb YaCTUYHO
3aTeHeHa, NPOM3BOACTBO MEKTPOIHEPTUM MOXKET NPEKPATUTHLCSA, NMOCKOSIbKY 3aTEHEHHbBIE 3NIEMEHTbI
BynyT NoTpebnATL SHEPrvto, MPOU3BOAMMYIO OCTANbHOW YACTHIO NaHenu. B HeKoTopbIX cryyanx
BO3HUKAET fIBfIEHWE, HAa3bIBAEMOE «HArpeBOM ropAYei TOUKM», KOraa 3aTEHEHHbIE YacTW OAHOWM
naHenu BbICTPO HarpeBaroTCH, MOCKOSIBKY OHU NOTPEBNAIOT NEKTPOIHEPIHUI0 OT HE3ATEHEHHOM YacTu,
1 3TO MOXET BbICTPO paspyLUMTb NaHenb. JJaHHOe ABNeHMe MOXHO NPeAoTBPaTUTL, UCMOMNb3YA
LUYHTUPYHOLLME AUOAbI, KOTOPLIE 0BBIYHO BXOAAT B COCTaB GOTOIMEKTPUUECKUX MOLYIIEN, HO
HaCTOATENbHO PEKOMEHAYETCA NMPOBEPUTb 3TY PYHKLMIO.

OpueHTaLMA NaHenNu: HeHaanexalum o6pas3oM OpueHTUpPOBaHHAA NaHesb — Hanpumep,
obpalLeHHan K ceBepy B CeBepHOM Monyluapum — ByaeT NpousBoAUTL ropasao MeHbLUE 3Hepruu, Yem
3TO paccyMTaHo ANA naHenu, unu aaxe BooObLie He ByaeT NPOU3BOAUTL SHEPTUH.

Temnepatypa: Temnepatypa Bbiwe 25 °C Takxe MOXET YMEHbLUNTb KOJTMYECTBO SHEPruun,
BbipabaTbiBaEMOW CONTHEYHOM MAHENbHO.

Yacbl paboTbl B AHeBHOe BpeMA: CosHeuHble naHesnm npoussoaaT 6orblie 3f1eKTPOIHEPruu, Koraa
BEPTUKASIbHbIE Sy4n COSTHEYHOro CBEeTa PacrnonoxeHbl Brmke Apyr K apyry, obecrneunsasn GosbLue
SHepruu Ha KBaapaTHbIM caHTUMETP. B pesynbTaTte conHeuHble naHenu 6yayT NpoussoanTb MeHbLLe
SMEKTPOSHEPrvH, Koraa CosHLE HAaXOAWTCH Y FOPU30HTA, YeM KOrAa COSTHLE HaxoAMTCH NPAMO Hag
ropusoHTOM. C NpaKTUUECKOW TOUKM 3PEHUs, COMHeYHan naHesnb, pacnosioxeHHaa B6IM3n akeartopa,
HaxoAsALlanca CHapyXu B TedeHne 12-uacosoro padodero AHd, ByaeT BeipabaThiBaTh MUKOBYHO
SMEKTPOSHEPI I, SKBMBASIEHTHYIO 6 Yacam, ¥ 3TO TOMLKO NPK ONTUMASIbHLIX ycroBuax. CmeHa
BPEMeH roaa unu nioxas noroza etle 6onblle CHUXKAIOT 3TOT NoKasaTerlb.

B pesynbTarte BbileynoMaHyTbiIX GakTopoB PpaKTMHeCcKoe NPOM3BOACTBO SNEKTPOIHEPTUM COMMHEYHOM
cUcTEMOM MoXeT BbITb TPYAHO OLeHUTb. MNpocToi MeTo 3aknouaeTca B BbIGope pasmMepa yCTaHOBKM
Takum 06pasom, uTobel oHa npoussoauna 30% exeaHeBHOW NOTPEOHOCTU B 3HEPrUK B TEUEHUE
camoro HebnaronpuATHOro Mecaua.

MoHTaX naHeneu 1 MacCMBOB

HUcnonbsoBarue moaynen WPV, 06 beaAnHEHHbIX ANA CO3AaHUA COMHEUHbIX NaHenew, u
KOMOMHUPOBaHHLIX COMTHEYHbIe NaHesnen, CMOHTUPOBaHHbLIX BMECTE A CO3AaHWs MaccUBOB
COJTHEYHbIX NaHesnen, BO3MOXHO C UCMONb30BaHUEM CTaHAAPTHLIX pacnpeaenuTenbHbIX KOpoBoK Tuna
MC3 / MC4, koTopble ABMAOTCA BOAOHENPOHULAEMBIMU U MPOCTLIMK B NOAKIOYEHNN. Kak v B
HaTapenx, B MaccuBax naHesnemn 4oMKHbl UCNOMb30BaTbCA TOMBKO COMHEYHbIE MOAYU C



OAMHAKOBbLIMW XapaKTEPUCTUKAMU, OAHOW M TON Xe MOAENN U, HACKONBbKO 3TO BO3MOXHO, C
OAWHAKOBOW UCTOPUEN.

KpenneHusa

ConHeuHble TpeKepbl — YCTPOMCTBA, KOTOPbIE OPUEHTUPYIOT NAHENN NO HANpPaB/IEHUIO K CONHLY —
ABNAOTCA CNOXHbIMW, JOPOTMMU, U HE PEKOMEHAYIOTCA 3a NpeAenamMu NPOMbILLSIEHHOTO
UCNONb30BaHWA W/WNK BbICOKMX LUMPOT, FAe COJHLE 3HAYUTENBHO nepemeLtaeTca. HekoTopble
KpenneHua npeaHasHaueHbl nA CE30HHON PErYIMPOBKM, YTO JAaeT BO3MOXHOCTb BPYUHYHO
nepexsrYaThCa Mexay ABYMs MOSIOXEHUAMMU B TeYEHUE rofa, Yero JOMKHO ObiTb Bonee yem
ZI0CTATOYHO A BONbLUMHCTBA YCTaHOBOK.

CyluecTByeT ABa OCHOBHbIX TMMa KpenseHui coriHeuHbix 6aTtapeit: HaseMHble U KpbILLIHbIE KpenneHus.
CornHeyHble NaHenn Ha3eMHOro KpenmeHWs fierde yctaHaBnMBaTh M 00CTyXMBaTb, YeM CUCTEMDI
KpbILLHOrO KpenneHnua. MoHTUpYyeMble Ha Kpbllle CUCTEMbI TPYAHO MITM HEBO3MOXHO OTPEryiMpoBaTh,
¥ MOHTAX Ha Kpblle MOXEeT NPUBECTU K NOBPEXAEHWIO KOHCTPYKLMM U3-3a Beca W AaBrieHus BeTpa.
OpnHaKo HaseMHble KpensieHUss UMEIOT CBOM NPo6eMbl; OHU 3aHWMAIOT MOSe3HOe NPOCTPAHCTBO,
6onee CKINOHHbI K 3aTEHEHUIO U CONPAXEHbI C PUCKOM CIy4aiHOro noBpexaeHua aBToOMOOUIAMM 1
ntoAbMH. PelleHna 0THOCUTENBHO MOHTaXKa AOMKHbLI MPUHUMATLCA B 3aBUCHMOCTH OT
MECTOMOSIOKEHHUA Y UMEOLLIeCA MHPPACTPYKTYPBI.

AKKYMYNATOPHbIE CUCTEMbI

ConHeuHble akkyMynaTopHble 6aTapeun MMelT peluatolLiee 3HaYeHne Ana nogaepaHua padoThbl
COJTHEUHbIX cucTeM. bes akkymynAaTopHbIx GaTapei aneKkTpoaHeprua ByaeT AOCTYNHA TOMBKO B TO
BpemMA, Koraa CojiHeYHble naHesin Npou3BoOAAT ee. nOCKOHbe naHesnn Nnpon3BoAAT SHEPruo TOJIbKO B
TeyeHue OHA, B TO BpeMA KaK n0Tpe6neHme MOXeT MMeTb MecTo B toboe BpemMA, AnAa XpaHeHuA aTOM
3Hepruv Heobxoanm cTabunbHbIM 6ok NuTanua. OBpaTUTech K pasaeny no akkyMyaaTOPHbLIM
HaTapeam AnA NonyYeHWs AOMOSNHUTENBHOW MHDOPMALUH.

ConHeuHbIX perynatop

KoHTponnepbl 3apAaaHOro yCTPOMCTBA, LUMPOKO M3BECTHBIE KaK CONTHEYHbIE PerynsaTopbl,
npeacTaBnaloT coB0M NeKTPOHHbIE B10KM, MPeAHasHaYeHHbIe ANA YNpaBneHna NOTOKOM TOKa — Kak
TOKA, 3apAXKatOLLEro akKyMynATopbl OT NaHEeNen, Tak U ToKa, MOCTYNatoLLMM OT aKKyMynsaTOPOB B
OPUCHIKUIbIE KOMMIEKCHI.

CornHeyHble perynaTopbl KOHTPONMPYIOT 3apAA M paspsad akKyMynAaTOpHbIX 6aTapei, oTKovan
naHesnu, koraa 6aTapen NOSTHOCTLIO 3aPFKEHbI, M OTKIOUAnA NUTaHWe Harpysku, koraa 6atapes
CIULLKOM paspsikeHa. [pyroi BaXKHOM QYHKUMEN COMHEYHbIX PerynATopoB ABMAETCA ONTUMU3aLMUS
NPOM3BOACTBA SHEPrMM U3 naHenein nytem npeobpasoBaHua 6onee BbICOKOrO BbIXOAHOTO HaMpPAXeHUs,
nocTynatoLero oT naHernen, B 6ornee HU3Koe BXOAHOE HanpskeHue, Heobxoaumoe Ana
aKKyMynATOPHbIX BaTapei. Perynatop AedCTBYeT KaK LleHTPasbHbIi 31eMEHT YCTAaHOBKM, U

nonyyeHne MakCUMarbHOM BbIXOAHOM MOLLHOCTH 3aBUCUT OT €ro NpaBWIbHOr0 GYHKLUMOHUPOBAHUA.

CyLlecTByeT ABa TMNA COSTHEYHbIX PEryATOPOB:
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OTcnex1BaH1e TOYKM MaKkcMManbHoW mowHocTt (MPPT):

MeToa 3apaaKu
aKKymynaTopHoii 6aTtapeu

KoadpPpuumeHt
npeo6pasoBaH1s CONHEUHOM
3HEPrun B INEKTPUUECKYIO

Cwuna ToKa B amnepax
MacwrabupyemocTb/aManasoH
CpepnHAfA yeHa

MpeumyujecTsa

HepnocTtatku

MPPT (ot anrn. Maximum Power Point Tracking) onpeaensaet
BbIXOAHOE HaNPFXEHWE U TOK CONTHEYHON NAHENMN B PEXUME
peanbHOro BPEMEHMU U HEMPEPLIBHO OTCNEXMUBAET MaKCUMaSIbHYHO
mowyHocTb (P=U*l), perynvpysa BbIXOAHOE HanpsaxeHue
CO0TBETCTBYOLLMM 06pa3om, 4ToBbl cMCTeEMa Bceraa Morna 3apsxartb
aKKyMynATOPHYHO BaTapeto ¢ MaKCMMasibHOM MOLLHOCTBH0. JaHHbIW TUM
OTCIIEXMBaHMA MOLLHOCTM NO3BONAET fyylle BolpabaTtbiBatb
3MEKTPO3HEPIHIO MPY 06N1aYHOCTHU U HEMOCTOSAHHBIX TeMMepaTypax.
Xota KoHTposnep 3apaga MPPT 6yaet aopoxe, oH obecneuut
6onblue 3Hepruu (U NOTEHLMANbHO YMEHBLLUT pasMep
OTOINEKTPUYECKOrO MOAYSIA), a TaKkKe NPOANUT CPOK CryXObl
MOZKIMOYEHHBIX K HEMY aKkKyMyaTOPHbIX 6atapeii. HekoTopbie
KOHTPOMephbl AaxKe NO3BOMAOT NOAKIHOHYATLCA K UHTENNEKTYanbHbIM
yCTPOMCTBaM ANA yAaneHHOro ynpassieHna U MOHUTOPUHIa.

Mnoroctyneruyatoe MPPT

99%

30-100 A
>2 KBT KpynHana aHeprocuctema
120 $

e AnropuTt™ oTCnexuBaH1A MakcMMasibHOM MOLLHOCTH
yBeNMuMBaeT CKOPOCTb NpeoBpasoBaHna MOLLHOCTH A0 99%.
4-cTyneHyaTas 3apagka fnyudlle Ans akkyMynaTopHbIx GaTape.
MacLtabupyemMocTb s KPYNHbIX aBTOHOMHbIX S3HEPrOCUCTEM.
JocTtynHo ana conHeuHbix cuctem Ao 100 amnep.

JocTynHo AnA conHeyHblX NaHenen ¢ HanpsaxeHvem 4o 200 B.
O6ecneunBatoT rMBKOCTb, Koraa TpedyeTcA POCT CUCTEMBI.
OcHalleHbl HECKONMBKUMM 3aLUTHBIMW YCTPOWCTBAMM.

e Bebicokan CTOUMOCTb, KaK npaBuno, B ABa pasa npesbillatoian
LLIMM.
» Bonee kpynHbli pasvep, yem y peryndaropa LUMM.
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LLUnpoTHO-MMnynbcHaa moaynauua (LUMM):

KoHTponnepsl 3apaga LUMM moxHo paccmaTtpveaTh B Kayectse
QMEKTPUYECKOrO NepeKodaTena Mexay COMHEYHON NaHesnbto U
aKKyMynATOPHbIMK Br10KaMK, 3anporpaMMUMpOBaHHOMO Ha
nponycKaH1e B akkyMynAaTOPHYH GaTapeto ToNbKo 3apaHee
onpeaesneHHoro Toka. KoHTponnep MeaneHHo ymeHbsLuaeT
KOJIMYECTBO 3HEPriu, NOCTYNaKoLLEen B akkyMynAaTop, No Mepe
NPUONMKEHNA aKKyMYNATOPOB K MakCHMaslbHON EMKOCTH.
KonTponnepsl 3apaga LUMM He perynupytoT HanpaxeHve, To eCTb And
npaBubHON PaBoThbl akKyMyNATOPHbLIE BaTapeun 1 NaHesrm AoKHbI
MMEeTb COBMECTUMOE HanpsaxeHue. OTo AenaeT 3ToT TUM perynaropa
3apAja noAXOAALMM ANA HeBOoNbLUMX CONHEeYHbIX BaTtapei, unu ana
YCTaHOBOK, KOTOPbIE OCHALLEHbl NaHenAMKU 6onee HU3KOro
HanNpAXeHWA 1 akKyMynATOPHLIMKU BIOKamMK OrpaHUYeHHOro pasmepa.
LLIMM aBnatoTca Gonee AOCTYMNHLIM BAPUAHTOM, HO NpuBeayT K 6onee
HM3KOW BbIPaBOTKE 3HEPrUM OT POTOINEKTPUUECKUX BNIEMEHTOB.

MeTtoa 3apAaaxku
aKKymynAaTopHoi 6aTtapeu
KoadPpuument
npeobpasoBaHUA cONHeUHON 75-80%
3HEPrUMn B INEKTPUUECKYIO

3-x cTynenyaraa LLUAM

Cuna ToKa B amnepax 20-60 A
MacwrabupyemocTb/AMana3oH <2 kBT Marnas conHeuHas cuctema
CpenHnanA ueHa 65 %
¢ PerynaTopsbl LUMM umetoT 6onee AnUTENBHYIO U MPOBEPEHHYHO
UCTOPMUIO.
MpeumyujecTsa e Perynatopsl LUIMM umetoT 6onee npocTyto CTPYKTYpPY U

ABNAOTCA 60Nee 3KOHOMUYHBLIMY.
¢ Jlerxko passepThiBaIOTCA.

e Hu3kni k03D PUUMEHT KOHBEPCHUN.

e BxoaHoe HanpsxeHWe A0MKHO COOTBETCTBOBATL HAMPFXEHMUIO
aKKyMYIATOPHOro 6noka.

e MeHbLias MacluTabupyemocTb AfA pocTa CUCTEMBI.

o Bonee Hu3KaA BbIxOAHAA MOLLHOCTb.

e MeHbLIKi 06bEM 3aLLMUTHI.

HepnocTtatku

MoHTax naHenu

MecTo XpaHeH1s akkyMynaTopHbIX BaTapei, NOAKTHUYEHHBIX K MAcCHUBY COSTHEUYHbIX NaHeneu,
HeoBxoanMO 3adUKCMpPOoBaTL Nepea onpeaesieHMeM pasmepa 1 npuobpeteHnem nodoro
obopyaosaHusa. [ina yctaHoBKMU TpebyeMblx naHenen cneayet obecrneuntb 60/bLIOE NPOCTPAHCTBO,
MOCKOJIbKY paccTosiHUe M ANMHa Kabens oT MecTa XpaHeHWs akkyMynaTopHoi 6aTapen NoBnuAT Ha
pacyeTHble TpedoBaHusA K MoLLHOCTU. OBpaTUTECH K pasaeny No yCTAHOBKE akKyMynaTOPHOM

HaTtapew.

CooTBeTCTBYHOLLEE MECTO ANA YCTAHOBKM MacCUBa COSTHEYHbIX NaHesen AOHKHO UMETb crieaytolime
XaPaKTEPUCTUKHU:

« HaxoanTtbea BHYTPU XXWUNTOro KoOMnJsiekca 1 He OblTb 3aMETHbLIM CHapyxu. ConHeyHble naHenu,
yCTaHaBnnBaemMble Ha 3emMrie, B haeasie 40JDKHbI ObITb 3aLUMLLEHbI CTEHOW MK orpaxzaeHunem,
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No3TOMY BaXXHO 06ecneynTb A0CTAaTOUHOE MPOCTPAHCTBO Ha 3emMre.
« Pacnonaratbcsa kak MOXHO Bnmxe K akkyMynsaTOPHOM cUcTEME.
« Haxoautbes Baanu TeHu, Hanpumep, oTépackiBaeMomn AepeBbaMU UK 3AaHUAMM.

MHoraa TpyAHO NONMHOCTLIO 3BexaTh 3aTEHEHHbIX y4acTKoOB. B npuMopuTeTHOM nopsake cneayet
nsberatb 3aTEHEHUA B CaMble COSTHEYHble Yackl AHA (KaK npasuno , ¢ 10:00 go 16:00). NMomHuTE, YTO
NONOXEHNUE U pa3Mepbl TEHW MEHAIOTCA B 3aBUCMMOCTM OT BPEMEHHM roaa.

MonomeHne CONTHEYHOW NaHenu

YT06bI onTMMKU3NpoBaThb NPOM3BOACTBO 3HEPIrMn, CoJTIHEYHbIE NaHenu cneayeT TuwaTtes/ibHO
OpHUeHTMpPOBATD, yT0ObI B NMOSTHOM Mepe 1Cnosib3oBaThb nNpenmMyLlecTsa BO3JEWCTBUA CONHEYHOro
cBeTa. HaBeneHve conHe4YHoM naHenu BroYaeT B cebn cneayrLwine acnekKrbl.

« OpueHTayma — OpueHTauna — 370 Yrosa COTHEYHON NaHEeNM OTHOCUTENIBHO OCU CEBEP-HOT.
CornHeuHble naHeny AomkHbI BbiTb 0OpaLLeHbl K ory B CEBEPHOM MosyLlapuu U K ceBepy B
FOXKHOM MONyLLIAPUH.

o HaknoH - Yron HaknoHa ConHeYyHon naHen OTHOCUTENBHO rOPU30HTaNIbHOrO nraHa. HaknoH
CNoXHee onTuMuanpoBaTb. LLIMpoTa MoxeT ncnonb3oBaThCA B KA4ecTse NpudnmKeHnus
ONTMMAIbLHOIO Yriia HAKOHA, KaK yKasaHO B PYKOBOACTBE HWXe ANA naHesnew ¢
duKcupoBaHHbIMK yriiamu. OQHAKO AaXe Ha IKBATOPE NaHENM AOMKHbI UMETb MUHUMASTbHbIM
yros HaknoHa oT 5 1o 10°, yToBbl M3BexaTb CKOMSIeHMs BOAbI U MbifW HA NaHenw.
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MoaxkntoueHune

BbIxoa ConNHeYHbIX NaHenen COeANHEH C COMHEYHbIM PErynaToOpoM, a BbIXOA COSIHEYHOMO perynaropa
CcOoeaIMHEH C akKyMynATOpHbIMKU BaTapeamnu. MoHTaXXHasA pamMa CONTHEUYHOW naHenu coeauHeHa ¢
3eMren, U AnA perynatopa U yCTPOWCTBa 3allMThl OT NEpeHanpPAXXeHNH HaCTOATENbHO
pekoMeHAyeTCA NOAKIOYEHUE 3a3EMIEHUA.

B 3aBucuMMOCTH OT TpeByemMoi MOLLHOCTH UK SHEPrK NaHeny MoryT cneioBaTb TPeM PasfuyHbIM
cxemam, kotopele ByayT oBecrneunBaTb pasfiMuHbie pesynbTaThbl N0 MOLWHOCTH U TOKY. Moaynu,
COeAVHeHHble nocnefoBaTesnbHO, NapannensHo Unv B KoMOWHaLUMK Apyr ¢ Apyrom, oBecnevat
pasnuyHble BbIXOAHbLIE MOLLHOCTH 1 QHEPTUM.

MoHTaxHble pasmepbl
¢OT03ﬂeKTpI4LIeCKMe MoARynu

Hwxe npvBeseH NpocToi MeToA onpeserieHus pasmMepoB YCTAHOBOK, UTOObI OHW npousBoanin 30%
CYTOYHOM NOTpeBHOCTH B 3Hepriv B Hanboree HebnaronpuATHbIE MecALbl roja:



UTt06bl NOKPbITL 30% SHEPreTUYECcKUX NoTPeBHOCTEN YCTaHOBKM, CKOMTbKO COMTHEYHbIX
naHenen notpebyeTca AnA creayroLlero:

o [MnaHupyemasn noTpebHOCTb B 311eKTposHeprun — 12 880 BTy

o CpenHerogoBas cyTouHan BolpaboTka cocTasnaeT 4,32 KBT-4 Ha 1 KBT/nuk

* B TeueHve Hanbonee HebnaronpMATHOTO MecALa cpeAHecyTouHas BbipadoTka
cocTtanaet 2,62 kKBT-4 Ha 1 KBT/nukK.

ObLan pakTyeckas BbIpaBoTKa SIEKTPOSHEPrMM, HeoBxoaAMManA B AeHb, COCTABNAET:

12.88 x 0.3 = 3.87xkBT-4

Mpu cpeaHecyTouHOM BeipaboTke 2,62 KBT-4 Ha 1 KBT/NWK MoAyns cymMMapHas cyTo4Hasn
Mpumep: NOTPeBHOCTL COCTaBNAET:

3.87/2.62 = 1.48kBT/nuK

daKkTnyeckoe KonnyecTBo HeOOBXOAMMbIX CONHEYHbIX NaHenen 6yneT 3aBWCETb OT NUKOBOM
MOLLHOCTH Kak10M OTAENbHOM naHenu. BoamoxHble KOHpUrypauuu:

12 naHenen 130 B1/nuk ang naHenew 180 B1/nuk VIIWI6 naHeneu 260 B1/nuk
(1,56 KBT/NKK) (1,62 KBT/NKK) (1,56 KBT/NKK)

MockornbKy cpenHeroaoBas cyTouHana BelpaboTka coctaBnaeT 4,32 KBT-u Ha 1 KBT/nuK,
ycTaHoBKa MoLHOCTbHO 1,48 KBT/nuKk 6yaeT npovssoanTs 4,32 x 1,48 = 6,39 KBT-u B AeHb
B cpeaHeM 3a roa, 4to 6yaet cnocobcTBOBaTh 00LLIEMYy YBENMYEHUIO SKOHOMWUK 3aTparT Ha
3NEKTPOIHEPTHHO.

Perynartop

Pasmep conHeuHoro perynsatopa AO/MKEH COOTBETCTBOBATL KOMMMYECTBY U TUMY UCMOSb3YEMbIX
COMHeuHbIX Moaynei. Mpu BeiBope pasMepa perynsatopa crefyeT yuuTbiBaTb CreaytoLine acrneKTbl:

o HanpsxeHne A0MKHO BbITb MaKCMMaribHO BO3MOXHbBIM B 3aBUCUMOCTH OT KOJIMYecTBa
COJTHEYHbIX MOAYNen B CUCTEMAX.

o MakcumanbHbIM TOK 0MmKeH BbiTh paBeH TOKY KOPOTKOro 3amelkaHua (ISC) Balero maccusa
COSTHEYHbIX NaHenen. TOK KOPOTKOro 3aMbIKaHWA ANA OAHOW OTAENbHOW NAHENM MOXHO HaWTK Ha
MaeHTUPUKaLMOHHOM BMPKe NaHenu uUiu B pyKOBOACTBE NpousBoauTena. [nsa pacueta Toka
KOPOTKOro 3aMbIKaHUA BCEro Maccuea 06 beaAnHUTE 3HAYEHUA TOKA KOPOTKOro 3aMbIKaHUA BCEX
napannenbHO NOAKTHOUYEHHbIX NAHeNen.

AKKyMynaTopHble 6aTapeu

NHdpopmaLma o0 pasmepax akkymynaTopHbIX 6aTtapei npuBeseHa B pasaene i, NoCBALEHHOM
YCTAHOBKE aKKYMYATOPHOW CUCTEMBbI.

Ka6benu u sawuTta

UHdopmauma o AnuHe Kabenei U AaTunKax NPoBOAOB NPUBeAEHa B rnaBe ONEKTPOYCTAHOBKM.
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BesonacHocTb

dOTO3MEKTPUUECKME MAHENN NMPOU3BOAAT SNEKTPUUECTBO TaK Xe, KaK 00bIYHbIN reHepaTop. XoTs
crnoco6 NpoM3BOACTBA MOXET OT/IMYATLCA, U B 3aBMCUMOCTHM OT pasvepa Maccusa obLyas MOLWHOCTb B
BaTTax MEeHbLLE, YeM y reHepaTopa, MaccuBbl COMTHEUYHbIX NMAHEenen Npu 3TOM MOryT NPOU3BOAWUTh
BPEAHOE KOMMUYECTBO ANTEKTPOIHEPIUM.

MaHunynauuu

Bcakuit pas npu Heo6X0AUMOCTH BbINOSTHEHWUS NIULAMU MaHWUMYNALKUI C POTOINMEKTPUYECKUMH
COJTHEYHbIMU NaHEeNAMU, OHN OOJDKHbI MOCTOAHHO HOCUTb COOTBETCTBYHOLLYHO 3aLLIMTHYIO oexay U
obopynoBaHue.

He mMeHee BaxHbI acneKT: hpOTO3MEKTPUYECKUE COMHEYHbIEe NaHesn BelpabaThiBatoT 3NEeKTPUYECKuii
TOK, [a)Ke eC/iM OHW He NoAKITHUEHbI K KakoMy-1TMbo apyromMy ycTpoicTBy! MNMoka naHenb YacTUUHO
noZBepraeTcs BO3AEUCTBUIO CBETA, OHa ByAeT BbipabaTeiBaTb TOK B TOW UNK UHOW HOPME U Mo-
npeXHeMy MOXeT NpeAcTaBnATb PUcK. [MaHenb, BolpabaTbiBaroLlan aneKTpuyecTBo, He ByaeTt
“agaBathb LYM WU BUOPMPOBATL M MOXET Aaxe He OblTb Tennoi Ha owynb. Kak npaeuno,
POTOINEKTPUYECKNE CONTHEYHbIE NaHeNn He UMEetoT HUKaKMX MHAMKATOPOB TOro, YTO OHM BOOOLLE
NPOM3BOAAT 3NEKTPO3Hepruto. Mo aToi NpuurMHe HOTOINEKTPUUYECKUE COMNHEUHbIE NaHenu 06bIYHO
BLIrMAAAT 6e30MacHLIMM Ha OLLYTMb, AaXKe KOrAa OHW TAKoBLIMU M He ABMAOTCA.

Mpu ycTaHOBKE, CHATUM WUIK 0BBIUHOW PEryNMPOBKE COSNTHEUHbIX NaHernel OHU A0MKHbI BbiTh
MOSTHOCTBIO 3aKPbITHI. [10 BOSMOXHOCTH paBoThl MPEANOUYTUTENBHO BhINOMHATL B HOUHOE Bpems. Mpu
NepPeHOCKEe UK onepaumax C COMHEYHbIMKU NaHeNAMM fMua, NPOU3BOAALLME MaHUNYNALUKW, JOMXHbI
0TMEYaTh BCE BbIXOAbl ANIEKTPUUYECKUX pasbeMoB COOKyY, n3beraa cryyalHoro KOHTaKTa ¢ HUMM.
MNMoMHWUTE 0 BCeX NPOBOAAX, MAYLLUMX OT COSTHEYHOM NaHeNu, Tak Xe, Kak 1 0 NPoBOAE NoA
HanpmXEHUEM, MAYLLEM OT MUTAEMOW CETU UMK reHepaTopa NoA HanpPsKEHUeM.

Be3onacHocTb

®OTO3NEKTPUYECKME COTNTHEYHbIE NMAaHENW JOMKHbI BCEraa HaxoaAnTbeA B 6€30MacHOM MecTe, TaK Xe,
KaK reHepaTtopbl U akkyMynaTopHele 6atapen. OpueHTauua 3aaHuii U PacTUTENBHOCTU MOXET
YCNOXHWUTb 3Ty 3a4ady, Npy 3TOM NNaHUPOBLLMKaM CrieyeT pacCMOTPETh BOMPOC O KOHTPOse
Jocryna.

« [No BO3MOXHOCTH yCTaHABNMBAMTE NaHENMW Ha Kpbllax 34aHui, ¥ B MecTax, peaKo nocellaemMbix
noabMu. Usberaiite Teppac Ha Kpblllax Unu 30H AnA oTAbIXa.

« [No BO3MOXHOCTH, yCTaHaBNMUBaWTe MacCHUBbI CONTHEUYHbIX MaHenen BHYTPU OroPOXKEHHbIX
TeppuTopwit, B GesonacHoM NpoCcTpaHCTBe NepUMETPOBOM CTeHbI. JJaxe ecrnv MaccvBbl
HaxoAATCA BHYTPW OrOPOXEHHOM CTeHbl, criedyeT 06ecneUunTs 3HaKk1 M BapbepHble orpaxaeHus,
yTOObI NPEAOTBPATUTL AOCTYN NOCETUTENEN UMK CryYaiHbIX paboumnx K 3TOH 30He.

« Ecnu maccuBbl conHeuHbIx NaHenen ycTaHoBNEHbl HA OTKPLITOM BO3AYXe UK B OTAANEHHbIX
MECTOMOSIOKEHHUAX, TO CHAPYXM HeobxoAMMo ByaeT NOCTPOUTL OTAENbHOE 3aLUMTHOE
orpaxaeHue unu cteHy. ObopyaoBaHue ABNAETCA AOPOrOCTOALLMM, U TAKKE OHO MOXET HaHeCTH
Bpea NoAAM U XMBOTHLIM, NPOXOAALLMM MUMO. JTioau, He 3HAKOMbIe C COSTHEYHbIMM BaTapeamu,
MOTYT NOAXOANTb K HUM M3 H0BOMNbLITCTBA, MO3TOMY HEOOXOAMMO PasMeCTUTb TabMUKKU Ha
COOTBETCTBYIOLLEM MECTHOM A3bIKE.

KanbKynaTop aHepronotpebneHud

Energy Demand

General Data

Country

-- select -- -
Temperature |:| °C
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General Data

Altitude |:| m

Solar daily irradiance |:| kWh/m2/day

Calculation Settings

Local rated voltage
Local frequency
There is any 3-phase Consumer in the installation?

The installation provides power to a hospital (very sensitive
structure)?

S S
Appliance/Device Quantity (VF\’,) Max Avg
(VA) (VA)

Add row‘ Remove last H Reset H

« General
« Generator
« Battery

o Solar

Estimation of Needs

Energy Consumption per Day

Total g/a Wa
ay
Low consumption devices (Class 1) ggw a
High consumption devices (Class g)g/ae;W a
Usefull energy / day n/a Wh
Usefull energy / night n/a Wh

Power Needed

Total n/a VA
Low consumption devices (Class 1) n/a VA
High consumption devices (Class 2) n/a VA
Average power necessary n/a VA

Generator

Additional Information

n/a Vca
n/a Hz

Working Hours

Morning Midday Afternoon Evening Night

Voltage specification (single-P / 3-P) H Automatic selection j

Cable length between:

Energ
Cons



Additional Information

the generator and switchgear 10m j

the grid and switchgear 10m =
the switchgear and the main electrical

das.hboardg 10m j
Wire Gauge recommendation:

between generator and switchgear n/a mm?2
between grid and switchgear n/a mm?2
between switchgear to dashboard n/a mm?2

Size Recommendations

Size recommended (PRP) n/a KVA

Power (ESP) n/a VA
Voltage type n/a
Rated voltage n/aV
Rated frequency n/a Hz

Output circuit-breaker size n/a A

Estimated fuel
consumption

Estimated oil consumption n/a I’'h
(1 oil change every 250h) n/a 1/250h

n/a l/h

Battery System

Additional Information

Unit voltage v

Unit capacity 1000 Ah
Authorized discharge ratio (no less than o
40%) %0

Charge available time (minimum 4hours) h
Days of autonomy needed if no charge

Recommendation

Energy to accumulate n/a Wh
Voltage recommended n/aV
Number of batteries needed with the specifications

provided

Type of conection n/a
Circuit breaker ideal size n/a A
Charger size at least n/a A

Solar System

Additional Information

n/a units

Solar daily irradiance n/a kWh/m2/day



Additional Information

Usefull max power per day n/a Wc
Regulator size n/a A

Solar panels unit voltage (recommendation: ‘
n/av) 12V
Solar panels unit max power |:| Wc

Recommendation

Minimum number of solar panels n/a
Recommended number of solar panels n/a

Solar charge controller: type of

n/a

regulator
Solar charge controller: rated voltage n/a V

Solar charge controller: unit max

n/a A

current
Solar charge controller: quantity n/a

OTKpPbITb Ha BCHO CTpaHULY

OHepreTUyecKMe UHCTPYMEHTbI U pecypchbl

LLIabnoHbl U UHCTPYMEHTbI

PykoBoacTBO - Tabnuua pasvepos kabens

CanTbl U pecypcChbl

CraHgapTbl npoekTa «Cdepa»

o SparkFun

SolarGis
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