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HOBbIE TEXHUWYECKME CPELICTBA
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HOBUKOB H.JI.,
N.TH.
0AD «HTL| OCK E3C»

LIAKAPAIH 0.,
O0.T.H.
0AO «HTL, ®CK E3C»

3aropckan [AC -
THAPOAKKYMyUpyloas
INEKTPOCTAHUNA,
NOCPE/CTBOM KOTOpOik
YIAETCA aKKyMyIIMpOBaTh
(3anacarb) anekTpuueckyio
3HEPIVIo, BO3BPaLLas ee

B 3HEPTOCHCTEMY N0 Mepe
HeobxoguMocTi

2012 ropy no 3akasy

0AO «®CK E3SC» 06bean-

HEHHbIW MHCTUTYT BbICOKUX

Temnepatyp Poccuiickon
aKaJeMUU HayK B KayecTBe roJioB-
Horo ucnosHuTens paspaboran,
M3roTOBM U NPOBEN 3KCNEepUMEH-
TanbHble UccNefoBaHUsa rM6pUAHOro
HakonuTensi s3Heprun Ha 6ase NUTUI-
MOHHbIX aKKYMyNATOPOB U HaBopHbIX
cynepkoHzeHcaTopoB. B paboTte

NPUHUManu yyactue B KayecTee
coucnonuutenen: OAO «HTL, ®CK
E3C» (koHLenuMsa ncnonb3oBaHUs
rMbpuAaHbIX HaKoNUTENen sHeprum

B EH3C, paspaboTka n usrotoBneHue

YCTPOWCTBA CONPSXKEHMS C CeTbIo),
000 «HMO «CCK» (pa3paboTka u ns-
rotoBneHue 6aTapen NTUTUNR-UOHHBIX
akkymynsTopos), 3A0 «HMO «TexHo-
Kop» (pa3spaboTka 1 usrotoBsieHune
6atapeu cynepkoHgeHcaTopos), 000
«HMM «CNT» (pazpaboTka n n3-
roTOBJIEHME YCTPOMCTBA CONPSKEHUS
c ceTblo). PaboTa BbinonHanach npu
nopnepxke MepepanbHoi Lene-

BOWA NnporpamMmbl «MccnepoBaHus

1 paspaboTky No NpMopuUTETHLIM
HanpaBJieHUSIM Pa3BUTUSI HAYYHO-
TexHonornyeckoro komnnekca Poccum
Ha 2007-2012 rogbl» MuHuctepctBa
obpa3oBaHus 1 Hayku.

WHHOBALIMOHHBIE TEXHONOTUW 1 MATEPUAIBI
HOBbIE TEXHUYECKWUE CPELICTBA

PaspaboTka 1 BHeapeHve coBpeMeH-
HOI TEXHONOTMM SHEProakKyMynmpo-
BaHWA ABASIOTCS BaXKHbLIMU U aKTy-
anbHbIMU HaNpPaBAEHVAMI Pa3BUTUS
EH3C Poccun. Hannune aHeproemkmx
VM MOLLHBIX HaKOMWUTENeN B KayecTBe
NPOMEXYTOUHbIX YCTPONCTB MexXy 1c-
TOYHMKAMW reHepaLuuy aHeprum v no-
TpebuTenem nossonseT ocBOHOAUTHCH
OT XecTKoro TpeboBaHus exevacHoro
COOTBETCTBYWSA reHepaLuu sHepry ee
notpebneHnio.

K HacTosilemy BpeMeHn co3aaH
LWMPOKWIA CEeKTP HaKkonuTenem, no-
CTPOEHHbIX Ha pa3nYHbIX NMPUHLM-
nax, pasfinyatoLLmxcs Kak TEXHUKO-
3KOHOMWYECKMMU MokasaTenamMn, Tak
M GYHKUMOHAbHBIM HasHadeHvem [1]:
rMapaBAnyeckne U nHeBMaTMyeckmne
aKKyMynaTopbl, MaxoBWKW, CBEPXMPO-
BOASALME NHAYKTMBHbIE HAKOMUTENM,
€MKOCTHble HaKoMUTeNu 1 pa3Ho-
0bpa3Hble aneKTpoxMMmnyeckne Ha-
KOMUTENN.

NHTepec kK HaKoNWTeNaM 3N1eKTPO3Hep-
MK 3HAYUTESIbHO BO3POC B NocC/eAHee
BpeMs B CBA3M C akTvBM3aLuuelt pabot
NO CO3[aHUI0 UHTENNEKTyaNnbHbIX
3NEKTPOIHEPreTUHECKNX CUCTEM,

B KOTOPbIX 3TN YCTPOWCTBA UrpatoT
POJIb OJHOTO U3 K/IOYEBbIX 3/1EMEHTOB.
B nHTennekTyanbHbIX CETAX HaKOMM-
TeNN BbIMOMHSIOT LeNbl psif, BaXKHbIX
bYHKUMIA, TakMX Kak:

- BblpaBHVBaHMe rpadukos
Harpysku B cetu;

- femnduposaHue kpaT-
KOBPeMeHHbIX KonebaHu
aKTUBHOW 1 peaKkTUBHOW
MOLLHOCTM W 4aCTOThl;

- CHATWE WAN CYLLLECTBEHHOE
CoKpalleHue HeperynapHbIx
KonebaHWin B MeXCUCTEM-
HbIX TMHUSIX 3neKTponepe-
LAYV ANs NOBbILLEHUS UX
NPOMNYCKHOM CNOCOBHOCTH;

- obecneyerwne becnepeboin-
HOro NUTaHMS cobCTBEHHbIX
noAcTaHuMi 1 ocobo oTBeT-
CTBEHHbIX NOTpebutenen;

- obecneyerune cTabunbHow
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N yCTON4YMBOW paboTsl
LeLeHTpPann30BaHHbIX

M HeTPaAWLMOHHBIX UC-
TOYHMKOB, paboTatolmx Kak
aBTOHOMHO, Tak ¥ B COCTa-
Be EH3C.

HakonwTenu Ha ocHoBe akKyMynaTop-
Hbix baTapel 6onbLIOM 3HEeProeMKoCTH
cyuTaloTca Hanbonee nepcnekTUBHLI-
MW 15 UCMONb30BaHUS B MHTENNEKTY-
anbHbIX 371€KTPO3HEPTETUYECKUX CU-
cTemax. HakonwTtenu nogobHoro poaa
MMEIOT psif MpenMyLlecTs (kak cneayet
M3 oMbITa aKCnyaTauun bonee Thicaun
HakonuTenen MeraBaTTHOro Knacca Ha
OCHOBe HaTpPUi-CepHbIX akKyMynsTo-
pos komnaHunit NGK Insulator n Xcell
Energy [2,3]), a nMenHo:

- BO3MOXHOCTb peanun3saLmm
MOAY/TIbHOTO MCMONHEHNS
¥ KOMNaKTHOCTb KOHCTPYK-
umn;

- GYyHKUMOHaNbHan rnb-
KocTb, obecneynBatoLas
peanu3aumio pasanyHbix
pexvnMoB paboThl;

- LWMPOKME BO3MOXHOCTH
aBTOMaTW3aLMmM NpoLEeccoB
ynpaBieHUs 1 KOHTPOAS;

- npocToTa BCTpanBaHus
B CUCTEMbI MHTeN1eKTyaNb-
HbIX 3NEKTPUYECKUX CeTel.

OCHOBHbIMW HefoCTaTKaMu TakMx Ha-
KonuTenemn aBAAITCA BbICOKMUI TOK Ca-
MOpa3spana U HU3Kaa yaenbHasa sHep-
roemMkocTb. Cnefyer oTMeTUTb, YTO A4
HEKOTOPbIX N3 MepeyUCIeHHbIX Bblle
NPUMEHEeHUI 3TU HeA0CTaTKU OKa3bl-
BaloTCa KtoveBbiMU. YTo KacaeTcs Ha-
KonuTenemn Ha OCHOBE NNTUA-UOHHBIX
aKKyMynATOPOB, TO OHU AIWLIEHbI 3TUX
He[oCTaTKoB. MIMeHHo Mo3ToMy B Ha-
cToslLee BpeMa K HakomuTenam 3Toro
TMMNa NPOABNALTCS MOBbILWEHHbIN
nHTepec. KoHkpeTHble 0cobeHHo-

CTV M HefoCTaTKX HaKonuTese Ha
OCHOBE NUTUI-VMOHHbIX aKKyMylATOPOB
(6onbLioi MowHoCTH) elle NpeacTonT
0CO3HaTb, T.K. K HACTOALLLEMY MOMEHTY
Nof0BHbIX YCTPONCTB BbIMYLLEHO BCEro
HECKOJIbKO 1,ecATKOB U paboTaloT oHK

JHEPTHA
EZMHON CETH N°2 (7)
ANPENTb - MAV 2013

MH®OPMALNA

ObLLIAA
VHOOPMALIA

HakonuTenu sHeprum
LenaTcs Ha anekTpocTa-
TUYeckue 1 aneKTpoMa-
WWHHble.

K nepBbIM oTHOCATCH
aKkkyMynaTopHble batapen
BobLLION 3HEProeMKo-
ctv (ABB3), HakonuTenn
3HEepruu Ha OCHOBE MoJle-
KyNAPHbBIX KOHI,EHCATOPOB,
HAKOMUTENN SHEprum

Ha OCHOBE HU3KOTEMMe-
paTypHbix (oxnaxaeHue
XUOKMM renvem) cepx-
NPOBOHVIKOB.

Bce Tvnbl anekTpocTa-
TUYECKUX HakonuTenew
CBSA3bIBAIOTCA C CETHIO
uepes ycTpoiicTBa cuo-
BOW 3NEKTPOHUKM — npe-
obpasoBaTenu Toka unm
HanpAXeHNs.

MonekynspHble Hakonu-
TN NPOXOAAT CTaLMNIo
CO34aHUS U UCTIbITaHWS
OMbITHBIX 06Pa3LL0B.
Oxunpaemoe npuMeHeHve
CBEPXMPOBOAHNKOBbIX Ha-
konutenew — 2015-2020 rr.

KaﬂeKTpOMaLLII/IHHbIM Ha-
KOMNTENAM 3J1EKTPO3IHEP~
'MW OTHOCATCA OBa BMAOA
KOMTJTEKCOB:

- CUHXPOHHbIE MaLUNHbI
c npeobpa3oBaTensamy
4acToThl B MEPBUYHON
Lenu ¢ MaxoBuKaMu
Ha Bany;

- ACUHXPOHN3NPOBaH-
Hble MallnHblI C Maxo-
BMKaMW Ha Bay.
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YNPOLLEHHBIE CXEMbI HAKOMUTENEN

a) akKyMynATOpHbI

6) rvbpugHLI

bonee Lunpokue (]JyHKLlI/IOHaﬂbe\e BO3MOXHOCTH FVIﬁDVIﬂHOI'O HaKOMUTENA CUMBOJTMYECKI MNTKOCTPUPYIOTCA BO3MOXHOCTbI0 PEANIN30BATh
Puc. 1 Pa3/inyHbIE CXEMbI BKITHOYEHMA 68Tap817IKVI 1 KOHEHCATOpa NYTEM Pa3fINyHbIX KOMOMHaLWi 3dMKHYTBIX 1 Pa30MKHYTbIX KITH0Yeit.

MO CYLLECTBY B PEXMMaXx OMbITHOK
aKkcnnyataumun. Bnpouem, yxe ceituac
MOHATHO, YTO M 3TU OTHOCUTENBHO
HOBble HakonuTenn 0bnagaloT paaoMm
HeLOCTaTKOB, B TOW WS MHOW CTeneHN
NPVCYLLMX BCEM MX aKKyMYASTOPHbIM
cobpaTtbam. 370:

- BblCcOKas yfeNbHas cToun-
MOCTb;

- HeLO0CTaTOuHbIN pecypc
paboTsl (Hebonbwoe
KOSIMYECTBO LMKI0B 3apsf-
paspag);

- CYLLLECTBEHHOE YMeHblUe-
HWe pecypca npw pabote
B MWKOBbIX pEXMMax npw
paspsfe v 3apsaae;

- HanMune cneumanbHbIX
TpeboBaHwmit K rnybuHe pas-

psda.

[UEPUIHbIN
HAKOMUTEJTb

[na Toro 4tobbl MMHMMK3KPOBATL
BAMSIHME BbllIenepeyncieHHbIX Heflo-
CTaTKOB Ha TeXHWKO-3KOHOMMYecKme
XapaKTepUCTUKM aKKyMYNSaTOPHbIX

CUCTEM HaKoMeHus, Hamu bbin npep-
JIOXEH HEODbIYHbIA ANA CTaLlMOHAPHOMN
9HEepreTUKM NOAXOA, KOTOPbIV, 0flHAKO,
MOXHO cYMTaTb Kak bbl y>ke anpobu-
POBAHHbIM MpPW CO3[aHNWN TATOBbIX
YCTAaHOBOK AJ19 371EKTPUYECKOrO U
rnbpuaHoro TpaHcnopta [3]. Cytb noa-
X0[la COCTOUT B CO3AaHMM HakonuTens,
KOMBVHMPYIOLWLEro akkyMyasaTOPHYHO
baTtapeto 1 baTapen cynepkoHLeHca-
TOpOB.

B aT0i1 cxeMe akkymynaTop, Mes
NpYeMIIEMYI0 SHEProeMKOCTb (419
SINTUN-NOHHBIX cucTeM 90-150 Breu/
kr), obnagaeT oTHOCUTEbHO He-
6onbwwmm (ot 500 go 3000 uuknos
3apan-paspaa) pecypcom. Bonee Toro,
paboTa akkymynaTtopa (kak v noboro
APYroro XMMU4eckoro MCTOYHUKa ToKa)
B pexunmax bonblnx MOULIHOCTEN pe3-
KO CHM>aeT ero 3HeproeMKoCTb 1 CPoK
aKCnyaTaumm.

B 1o xe BpeMs cynepkoHaeHcaTop
MMeeT HU3KyIo 3HeproeMkocTb [1-5
Breu/kr), Ho BecbMa Bonbuioi pecypc
- po 106 ymknos 3apaf-paspas.
CynepkoHeHcaTop nerko cnpasnset-
CH C BbICOKMMM ToKaMu Harpysku. [Mpu
33[,@aHHOM MCXOHOM HamnpskeHnUK

ero MakcuMasnbHas MOLWHOCTb, Kak vy
06bI4HOTO KOHAEHCaTOpa, onpeje-
NIeTCs TONbKO MMMNefaHCoM Lenw 1
caMmoro cynepkoHgeHcaTopa. MoxHo
NpeAnonoXuTb, 4To rmbpraHoe cove-
TaHVie akKyMynsTOPOB U CynepKOHAEH-
CaToOpOB B 0JHOM HakonwuTene MoxeT
[aTb CyLLeCTBEHHbIV 3pdekT. Tak,
cynepkoHaeHcaTop 6e3 nogknoyeHus
aKKyMynsTopa KOMMEeHCUpyeT BO3My-
LWEeHNS OUTENbHOCTBIO [0 HECKONIbKIX
nepBbIx MUHYT. [1pn bonee gnutens-
HbIX BO3MYLLEHNAX (MUHYTHI, Yackl) B
LecTBYE BKIOYAETCH akKyMyaTop-
Has YacTb HakonuTens. A Hanuyve B
cocTaBe HakonuTens cynepkoHAeHca-
TOPHOI YacTu (Npu napannenbHoM ¢
aKKyMyJISITOPOM BKIIOYEH M) NM03B0-
NseT crnaxunsaTtbe GPOHTLI UMMNYIbCOB
ToKa U HanpsxeHus, obecneyrBas Tem
CaMbIM CHUXEHWE MTHOBEHHOW MOLL|-
HOCTW, OTAaBaeMOW UK noayyaemon
aKKyMyNSTOPHOM YacTblo HaKoMUTENs.

MapannensHoe BKIOYEHWE akKy-
MYJISTOPOB U CynepKoHAEeHCcaTopoB
Takke obecneynBaeT Kak MUHVMYM
LBYKpaTHOE yBeNMYeHne MOLLLHOCTY
HakonuTens. PasymeeTcs, B TeueHune
BpPeMeHM, Ha KOTopoe paccynTaHa
3HeproeMKoCTb CynepkoHAeHcaTopa.

WHHOBALIMOHHBIE TEXHONOTUW 1 MATEPUAIBI
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JHEPTHA
EZMHON CETH N°2 (7)
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CPABHEHWE YIIENIbHbIX CTOMMOCTEN HAKOMUTENEN
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CpasHeHue yenbHbIX CTOMMOCTEN HaKONWTENeit — akkyMyIATOPHBIX, CYNEPKOHAEHCATOPHbIX Y THOPUEHBIX B 3aBUCUMOCTH OT BPEMEHN

HenpepbiaHoii paborbl (emkocTi). Juniu TTY, [ITY - yenbHble CTOMMOCTM ra30TypOUHHBIX 1 AU3ENbHBIX TEHEPaTOPOB C Y4ETOM TONIMBHOJ

cocrasnAtolLed. aech napametp K = t/t_ - oTHoWEHHe MAKCManbHOro BPeMeHU HenpepbiBHoii pabotel HakonwTens (t) ko spemenw paor [t )
Puc.2 CyNepKOH/EHCATOPHOM YaCcTH, N — MaKCMANbHO BOMOXXHOE KOJMYECTBO LMKNOB 3aps-paspas.

CpaBHeHM1e NPVHLMWMOB OpraHn3auunm
paboTbl akKyMyNSTOPHOTO 1 TMBpPUAHO-
ro HakonuTenen uamtocTpupyet puc. 1.

[IPEUMYLLIECTBA
[WbPUAHDIX
HAKOMUTENEN

[NepeifeM K aHanm3y TeXHWKo-
3KOHOMMYeCKMX acnekToB rubpuansa-
umun. Ha puc. 2 nokasaHa 3aBNCKMMOCTb
CTOMMOCTHW KW/10BaTTa yCTaHOBNEHHOM
MOLLHOCTM OT BPEMEHW HEnpepbIBHOM
paboTsl (3HeproeMkocT) aAng Tpex -
NOB HakonuTeNewn: akkyMyasaTOPHOro,
CYNepKoHeHCaTopHoro (ABe 3eneHble
NYHKTUPHbIE AMHUN) 1 TMBpUAHO-

ro (c pasnuuHbIMK CoUeTaHUAMY
3HEpProeMKoCTH akKyMynsSTOPHOW 1

CynepKoHAEHCaTOPHON YacTei -
KpacHble nuHum). Ha aTom xe rpaduke
NoKa3saHbl aHanorMyHble oLeHKM Ans
rasogwmsensHoit [AY) u rasotypbuH-
ol (['TY) anexTpocTanumit. Hebonb-
LWOW HaKJIOH 3TUX NMHWKIA 0bycnoBneH
y4eToM TOMIMBHOW COCTaBNSAOLLEeN
(npupoaHbIn ras).

Kak BUAHO 13 puc. 2, NnpuMeHeHne
HaKkonWTens Ha OCHOBE NINTUIA-MOHHbIX
aKKyMyNATOPOB SBAAETCH IKOHOMU-
4yecku onpaBhaHHbIM NPy BpEMEHU
pa3psja He bonee ofHoro Yyaca B
CPaBHEHUW C pe3epBHON razofmnsesb-
HOW 3neKkTpocTaHuUuel 1 He bonee
[,BYX 4acOB B CPaBHEHWUW C Pe3epPBHOA
ra3oTypbuHHOM 3neKTpoCcTaHuUm-

el. AHanornyHbele nokasaTenn onsa
CynepKoHAEeHCaTOPHOIo HakonuTens
0Ka3bIBAlOTCA B HECKONIbKO pa3 nyylle.
MocnegHee obycnoBneHo 3HauYnTENb-

HO HONbLWMM pPECYpPCOM CYyNepKOHAEH-
catopa. CnepyeT, of4HaKo, y4ecTb, 4TO
yoenbHas 3Heprus cynepkoHaeHca-
Topa B 20-100 pas Huxe, 4eM y akky-
mynstopa. OTclofa cnefyer, 4To mc-
Nnofib30BaHWe CynepKoHAEeHCaTOPHOMO
HakonuTens 6oNblWON 3HEProeMKoCTH
B bonbluMHCTBE C/ly4YaeB OKa3biBaeT-
CSt 3KOHOMUYECKW HeNpPUEMIEMBIM.
Tako HakonuTenb oka3biBaeTCH
CAnWKoM bonbLlMM 1 TaxenbiM. Ha
pUC. 2 KPAaCHbIMU NIMHUSIMI NMOKa3aHbl
XapakTepUCTUKN TMOPUAHBIX CUCTEM
Npu pas3HebIx cTeneHsax rmbpuamaa-
Lvu, onpefenseMblx napaMmeTpom k.
CreneHb rubpuansaumm nossonset
ONTUMM3VPOBATb KOHCTPYKLMIO Ha-
KONWTeNs, Bapbupys ero CToMMOoCTb

n MaccorabapuTHble XapaKkTepucTUKK
B 3aBVCUMOCTM OT GYHKLMOHANbHbIX
TpeboBaHWI K HakonuTento. Bos-
MOXHOCTb Mof06HOM oNTUMM3aLMK
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CTPYKTYPHASl CXEMA (A) ¥ OLHOJIMHENHAS CXEMA (B) TMBPUIHOTO
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OBLLMA BAD TUBPUIHOTO HAKOMUTENS
JHEPTUM TH3-100

BATAPEA
JINTUN-UOHHbIX
AKKYMYJIATOPOB
JINB 100

168 AKKYMYNITOPOB
(60+60+48)
INEKTPOTEXHUYECKAR
CUCTEMA
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BATAPESA
CYNEPKOHAEHCATOPOB
BCK 100

20 CYNEPKOHLEHCATOPOB
MH3-0,93/3606
HANPAXXEHWE 360 B
EMKOCTb 0,93 O

MACCA 38 KT

YCTPOWCTBO
COMPAXEHUA
C CETbIO YCC 100

Puc. 4

YCC 100 6CK

BIAL] BE3 1BEPEN

YCC 100 Jnb

JHEPTHA
EZMHON CETH N°2 (7)
ANPENTb - MAV 2013

ABNAETCS BaXHbIM NMPENMYLLECTBOM
rMOBPUAHON CXEMBI.

Pa3paboTaHHbIn rMBpUAHbLINA Hako-
nuTenb aHeprum H3-100 cocTonT 13
Tpex Momynei [puc. 3):

- BaTapeun NUTUIA-NOHHBIX
akkymynatopos JIMB-100;

- baTtapew cynepkoHaeHcaTo-
pos bCK-100;

- YCTPOWCTB COrnacoBaHma
c ceTbto YCC-100.

MopcrcTeMa HakomaeHNs BKloYaeT

B ceDs akKyMynsTOpHbIV HakoMuTeNb
sHepruu (B gaHHo pabote ncnosb-
30Banack batapes Ha OCHOBE INTUN-
MOHHbIX aKKyMynsiTOPOB CUCTEMBI
LiFePO4 npounzsonctea 000 «HIMO
«CCK») 1 cynepkoHaeHcaTopHyio
YacTb HakonwuTens aHeprum (batapen
HabopHbIX CynepKoHAEHCaTOPOB Npo-
n3ssoacTea HMO «TexHokop»). Kaxablii
13 HakonuTeNbHbIX HI10KOB conepXnT
TakKe OTAeNbHbIe CUCTEMbI 3aLUNTHI,
KOHTPONSA U MOHUTOPWHIa NapamMeTpoB
Batapen. CTpykTypHasa v 04HOAUHEN-
Has cxeMbl rMbpUAHOro HakonuTens
'H3-100 npepcTaBneHbl Ha puc. 3.

MbpuaHeln Hakonutens H3-100
COCTOUT W3 Tpex Mofynel (cM. puc.

3). B baTapee NUTUIA-NOHHBIX aKKy-
mynatopos JINB-100 nponcxognt
HaKoMeHve 371eKTPO3HEPT N 13 CeTU
B NEPUOZA CHUXEHWSA HArpy3Kku ceTu
HUXE HOMUHANbHOIO YPOBHS 1 OTAa4M
ee B ceTb. B nepwvof Bo3pactaHus Ha-
FPYy3KW BbllLe HOMUHANbHOMO YPOBHS
3Ta baTapes oTAaeT 3anaceHHyw
anekTpo3aHepruto B ceTb. JIVIB-100 po-
NONHWUTENBLHO CHabXeHa yCTPOMCTBOM
WHTEeNNEeKTyaNbHOro ynpasneHus,
CMoCOBHbIM BBIMONHATE Clnefyiolime

byHKLMK:

- BbIpaBHMBAHWE Hamnpsixe-
HVA Ha OTHEeNbHbIX sUyelkax
JINB-100;

- KOMMYTaLWsa MOAynen 1 nx
3alWnTbl MO MFTHOBEHHOMY
3HaYyeHMto ToKa € UC-
nofb30BaHVeM KOHTaKTopa
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TEXHWYECKWUE XAPAKTEPUCTUKU HAKONWUTENA TH3-100

HoMuHanbHaa akTMBHas MoLHOCTb, KBT 100
HomuHanbHoe Hanpsxerue (3-¢, 50 M), kB 380+1%
HoMWHanbHbIV BbIXOAHOM da3HbIi Tok, A 152
[lnana3oH HanpsaXeHWI 3BeHa NOCTOSIHHOMO ToKa 430...820
KoadduumeHT rapMoHuk Toka cetu, He bonee (%) 7
3HeproeMkocTb, kBTey 100
Bpems paboTbl ¢ nonyTopakpaTHOW neperpy3koi no Toky ceTw, C no 10
Bpems paboTbl ¢ HOMWHaNbHOM HarpysKow, Y 1,0
[lnana3oH perynnpoBaHnsa peakTMBHOM MOLLHOCTU, KBap (0 + 100)
Pecypc, He Meree (unknos 3apaa-paspag) 1500
KNI e unkne sapan-paspsg, He meree (%) 75
PerynupoBka peakTMBHOI MOLLHOCTM OTAENbHO Mo Kaxaon dase, KBap 0..33,3
CkopocTb 0bMeHa no RS-485, k6ut/c 56
CkopocTb 06MeHa no CAN, kbut/c 250
BeposaTtHocTb Be3oTkasHol paboTbl 3a Becb Cpok ciyxbebl 0,99
HasHayeHHbIN CpoK aKcrlyaTauum, He MeHee (neT) 10

Cpok cny6bl 10 NepBOro KanuTaibHOro peMoHTa, He MeHee (ner) 3
Hapabotka Ha oTka3, He MeHee (4ac) 25000

Tabnuua 1

1 BbICTPOLENCTBYIOLLMX
npegoxpaHuTenei;

- KOHTPOJIb N30N1ALMN 3/1e-
MEHTOB.

BaTtapes cynepkonaeHcatopos BCK-
100 npefiHa3HayeHa AN KOMNeHca-
LMW KpaTKOBPEeMeHHbIX KonebaHui
HanpsxxeHnsa ceTn 1 coctomT n3 20
CyrnepKOHAEHCATOPOB, 3N1EKTPOTEX-
HMUYECKOro, KOMMYTallMOHHOIO U 13-
MepuTeNbHOro 060pyaOBaHUS, a Takxke
13 AByx BIOKOB 3apsiia CynepKkoH-
LeHcaTopoB. Bpems aBTOHOMHOW
paboThbl CynepKoHLEeHCATOPHOM YacTu
MH3-100 (3apaHHoe TpeboBaHMAMK
TEXHWYECKOro 3a[1aHns Ha pa3paboTky)
cocTtasnset 10 c.

YCTPOICTBO COrNacoBaHuns ¢ CeTbio
YCC-100 cocTouT 13 ABYX OAMHAKOBbIX

BnokoBs: oanH gns pabotel ¢ JINB-100,
apyroit — ¢ BCK-100 - v npepnctaBnset
coboit gBa npecbpasoBaTens NOCTOAH-
HOrOo TOKa B nepeMeHHbIi (1 Haobo-
pOT) C COOTBETCTBYIOLIMM COrMaco-
BaHWeM YpOBHel HanpsxkeHWin. 3ToT
mMonynb obecneynBaeT He3aBUCUMOE
ynpassieHne akTVBHON ¥ peakTUBHOM
MouHocTbio. YCC-100 Takke ocyuiecT-
BASET GYHKLUMUN CUCTEMBI YNpaBAeHNS
H3-100 1 akTMBHOrO GUALTPa CeTw,
UTO MNO3BONSET CYLLECTBEHHO YAYYLLUTb
KauyecTBO 3/1EKTPUYECKO 3Heprum

3a CYeT UCMONb30BaHUS anropuTMOB
KomneHcauun obpaTHo nocnenoBa-
TeSIbHOCTW MO OCHOBHOM rapMoHMKe

1 KOMMEHCcaUnm rapMoHuK, bamskmx

kK ocHoBHoW (Homepa 5, 7, 11,13, 17),
no Kaxpgor dase, a Takxke ctabunmnzn-
poBaTb BbIXOAHOW TOK NMPU BO3HUKHO-
BEHWW NeperpysKku.

Obwmin Bua onbiTHOro obpasua
rMOPUAHOIO HAaKOMUTENS SHEPTUM
[H3-100 ¢ akTMBHOW MOLLHOCTbLIO Ha-
konutens 100 kBT 1 sHeproemkocTbio
100 kBTey nokazaH Ha puc. 4. TexHu-
YecKve XxapaKkTepyCcTUKN pacCMOTPEeH-
HbIX YCTPOWCTB NpviBefeHbl B Tabanuax
1,2, 3uk4.

UCNbITATENbHbIN
CTEHL

[na onpegeneHnsa GyHKLMOHANbHbLIX
BO3MOXHOCTeN onbITHOro obpasua
rMbpVAHOTO HaKOMUTENS MOLLHOCTbIO
He meHee 100 kBT 1 sHeproemko-
cTbto 100 kBTey b6bi1 npoBefeHsl
IKCNepUMeHTalNbHbIe VCCeL0BaHNs
B YCNOBUSIX, NPUDAVXKEHHBIX K peanb-
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JHEPTHA
EZMHON CETH N°2 (7)
ANPENTb - MAV 2013

TEXHUWYECKWUE XAPAKTEPUCTUKHM BATAPEU J1UB-100

HoMuHanbHaa akTMBHaa MoLHOCTb, KBT 100
HomuHanbHoe Hanpsxerue (3-¢, 50 ), kB 380+1%
3HeproeMkocTb, kKBTey 100

Bpems paboTbl B yCTaHOBMBLUMXCH PEXMMAX C HOMWHANBbHOM MOLLHOCTbIO, Y 1,0
[anasoH perynmpoBaHns peakTMBHOM MOLLHOCTH, KBap (-100 + 100)
Pecypc, He MeHee (UMKI0B 3apaa-pa3paa) 1500

KMO B unkne, He MeHee (%) 85
PerynvpoBka peakTVBHOI MOLLHOCTM OTLENbHO MO Kaxaoh ¢a3e, kBap =393 = 3.8
CkopocTb 0bMeHa no RS-485, kbut/c 56
CkopocTb 0bMera no CAN, kbut/c 250
BepoaTHocTb He30TkasHoi paboTbl 3a BeCb CPOK Cybbl 0,99
HasHauyeHHbIM CpoK aKcnnyaTaumm, He MeHee (neT) 10

Cpok cnyx6bl 10 NepBOro KanuTajabHOro peMoHTa, He MeHee (neT) 5
Hapabotka Ha oTka3, He MeHee (4ac) 25000

Tabnuua 2

HbIM. [ns aTux paboT b6bin pa3paboTaH
CrneuvanbHbIVi UCNbITAaTENbHbIV CTEHL,
BKJOYAIOLLMA @BTOHOMHbBIN MCTOYHWK
3M1eKkTpoaHeprun (razoTypbuHHyio
anexTpocTaHumio — [ T3] MOWHOCTbIO
no 1,5 MBT, Habop akTuBHbIX 1 pe-
aKTVBHbBIX HArpy3oK 1 Heobxoanmyo
KOMMYTaLMOHHYIO 1 U3MEpUTENbHYIO
annapatypy. MicnbiTaTenbHblii CTEHA
IJ19 MOLeNMpoBaHus paboTbl OMNbITHO-
ro obpasua rmbpuaHoro HakonuTens
3HEepPruMu COCTOUT U3 CefyoLnX NoA-
cuctem (puc. 5):

- ras3oTypbuHHOM 31eKTpo-
ctaHuumn (FT3-1500) Ha-
npsxexHuem 6,3 kKB n ycta-
HOBJIEHHOWN MOLLHOCTbIO
1250 kBA, nmuTupytoLei
paboTy ceTeBOW 3neKkTpo-
CTaHumu;

- noHmxatollero TpaHcdop-
maTopa 6,3 kB/0,4 kB;

- Broka aKTUBHbIX 1 peak-
TUBHbIX TECTOBbIX Harpy3o0K
SIS UMWTaLMKW BO3MYLLEe-
HWI B CETU B COOTBETCTBUM

C YCNOBUSIMU MOLENNPO-
BaHUA:;

- anekTpokanopudepa MoL-
HocTbio 33 kKBT;

- anexTpokanopudepa Moli-
HoCTblo 66 KBT;

- anexTpokanopudepa mMoli-
HoCTbo 99 kBT;

- [IByX MOTOPOB-TeHepaTopoB
B pexXuMe X0S1I0CTOro X043
MoLLHOCTbI0 32 KBT;

- CUCTEM ynpaBneHus nc-
NbITAHUAMU.

[a30TypbuHHas anekTpocTaHLMs
['T3-1500 c razocHabxeHneM oT OT-
LeNlbHOW rasopacnpenfenuTenbHoi
nofACTaHUMN Yyepes JOXKUMHOM KOM-
Npeccop CMOHTMPOBAaHa B KOHTelHepe
Ha b6a3e ra3oTypbuHHOro ABUraTeNd

1 3eKTporeHepaTtopa NpomM3BoACTBa
Oryn «3asog um. B. 9. Knumosa».

CvicTema ynpaBneHus UcnbiTaHns -
MK (KpoMe peanmsaumnu 3agaHHbIx
BO3MYLLEHWI CeTU NyTeM BKIOYe-
HMS W BBIKITIOYEHWSA Harpy304YHbIX

yCTpoiicTs) BKNtoYaeT B ceba 3aWnTHO-
KOMMYTaLMOHHbIe annapatsl, NpefHa-
3HaYeHHble 419 KOMMYTauum CUN0BbIX
YCTPOWCTB, 3alLMTbl UX OT Neperpysku
1 TOKOB KOPOTKOrO 3aMblKaHWs.

C noMolLLbio 3TOF0 UCMbITAaTENBHOrO
CTeH[a 1UccnefoBanack CoBMeCTHas
paboTa akkymynaTopHon baTapen

v baTapewn cynepkoH4eHCAaTOpPOB

B Cneumdunyeckmx ycnoBumsx, Hana-
raeMblx Ha HakonuTesbHble baTapew.
Kpome Toro, bbina onpefenena
cTeneHb BAUSHUS KOMMEeHCaLUMOHHbIX
pexunmoB paboTbl Ha addekTnB-
HOCTb CUCTEMbI HAKOMIEHUS B LieSIoM
no rubpuAHON v pasfesbHbIM CXemaM,
a Takke 3PpPeKTUBHOCTb MCMONb30-
BaHWs rMBPUAHOM CXeMbl HakonuTens
npw paboTe ¢ ceTblo 1 NnoTpebuTenem
anekTpuyeckon aHeprun. Cnegyet
OTMETUTb, YTO Ha OCHOBE yKa3aHHbIX
BblLLE MapaMeTpPoOB U UX FPaHUYHbIX
3HaYeHWIN B MPYHLUMMNE MOXHO CO-
CTaBWTb MHOXECTBO PasnMyHbIX feli-
CTBUI, HEOOXOAMMbIX MPU UCMBITAHUSX
3N1EKTPOTEXHUYECKOTO KOMMeKca,
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TEXHUYECKWUE XAPAKTEPUCTUKU BCK-100

HoMwuHanbHoe cTaTuyeckoe HanpsxeHue 3apana, kB 0,7
Hanpsxerue npu paspage, B 380+1%
HoMWHanbHas gnHaMmyeckas akTMBHas MOLLHOCTb Npu paspsge, kBT 100
BpeMms paboTbl B AMHAMUYECKOM PEXUME C HOMUHAJbHOM MOLLHOCTbIO, B AnanasoHe (cek] 5+10
Pecypc, He Meree (unknos 3apaa-paspag) 150 000
KNI s uukne, He meHee (%) 85
BepoaTHocTb 6e30TkasHoM paboTbl 3a BeCb CPOK CAYDbI 0,99
HasHaueHHbIN cpok akcnnyaTaunm, He meHee (net) 10
Cpok cnyx6bl 10 MepBOro KanuTanbHOro PEMOHTa, He MeHee (neT) 3
Hapabotka Ha 0Tka3, He MeHee [4ac) 25000

Tabnuua 3

C LeNnbto NoATBepXAeHWA TN BbidBI1e-
HWA MOJTE3HbIX XapakKTepuUCcTnK no pas-
JINYHBIM KpNTEPUAM KadeCTBa.

B xone npoBefeHHbIX NCMbITaHNI
'H3-100 bbinm ycTaHoBAEHbLI 0CObbIE
npenmyLLectsa rmbpuaHOM CXeMbl:

- TOK 3apsafa v paspana akkymyns-
TOpHO DbaTapen xapakTepuayeTcs
NnaBHbIM HapacTaHWEM ¥ CNagoM

(no cpasHeHwio ¢ ee paboToit bes cy-
nepkoHaeHcatopos), yto bnaronpusT-
HO CKa3blBaeTcs Ha cucTeme DanaHcu-
pOBKM (BbIpaBHMBaHNSA HaNpPsxXeHW)
aKKyMYNSTOPHbIX 3/1EMEHTOB;

- BO3MOXHOCTb KOMMeHcauum kpat-
KOBpPEMEHHbIX BO3MYLLeHN ceTu be3
NOLKOUYEHWS aKKyMYNATOPHOM Y4acTu.
Mpy NnepnoanyYecKoM N3MeHeHUN Ha-
rpy3ku ¢ nepuogom 1,2, 5, 10 c B gna-
nasoxe o1 0 go 100 kBT obecneun-
BaeTcs cTabunmnsaumns nepeTokos
aKTVUBHOWM W peakTMBHOW MOLLHOCTH

M3 CETU C NMOMOLLbBIO CynepkoHAeHCa-
TopoB. TakMM obpa3om, Bo3MyLLaoLLMe
BO3AENCTBUS Harpy3Ku KOMMIeHcupy-
toTca 6e3 MCcnonb30BaHMUS akKyMyns-
TOPHOWM YacTu HakonuTens;

- BO3MOXHOCTb peanuaaLmm KpaTko-
BpeMeHHOro, $opcrMpoBaHHOro

pexuma HakonuTens c Bblgaden
MOLLLHOCTH, B ABa pa3a npeBsbilWatoLlen
HOMUWHaNbHYIO.

McnblTaHnsa NpoBOAUANCH B Clefyto-
LMx pexxunmax pabotbl [H3:

- aBTOHOMHbIN pexXnM
paboTbl TH3 Ha Harpy3ky.
3T0T pexxum npeanonaraet
paboty T'H3 Ha Harpy-
304HbIN MOLYNb B Cy4Yae
ncuesHoBeHus (unu otcyT-
CTBWA) HaNpAXKeHWs ceTu
nepeMeHHoro Toka. B aTom
cnyyae npeobpasosatenb
H3 paboTaeT B pexnme
MCTOYHMKa HaNpsXkeHws,
bopmMupys amnanTyay,
4aCTOTy HaMpsXXeHUs B J10-
KanbHOW ceTh;

- KOMMNeHcauusa Bo3myLle-
HWIA MOLLHOCTM 1 YacTOThl
B 3/1EKTPUYECKOI CeTU
NepeMeHHoro Toka, BHOCK-
moro cbpocom/Habpocom
Harpysku. B sTom pexume
'H3 obecneunBaeT KOM-
NeHcaLmMio BO3MYLLEHNS,
BO3HMKAIOLLETO B 3/1€KTPU-
4eckKol ceTu BCNeLCTBUeE
cbpoca/Habpoca Harpysku.
BoamyuieHure co3paeTtca

nocpeicTBOM KOMMYTaLIMK
Harpy3ku. [pudem crctema
ynpaBneHus npeobpaso-
BaTesNsIMK HAaCcTpanBaeTCs
TakvM 0bpa3om, 4Tobbl
MOLLHOCTb, BblOaBae-
Mag/notpebngemas MHI,
KOMMeHcKpoBana Bce
BHOCKMble BO3MYLLEHWS.
Llenbto npoBefeHnsa 4aHHO-
ro aKCrnepMMeHTa ABASETCH
onpegeneHune cTenexu

(M YacToTHOW xapakTepu-
CTUKM) BO3MOXHOM KOMMEH-
caummn BO3MYyLLLEHNS CceTu.
Mpn aTOM KOHTpONMpYHOTCS
amMnanTyaa, YyactoTa 1 dasa
31eKTPUYECKO CceTn;
yrnpasieHne peakTUBHOMN
MOLLHOCTbI0. M3BECTHO, UTO
YCC TH3 moxeT BblgaBaThb
oT muHyc 100% po nntoc
100% peakTuBHOW MOLLL-
HocTu. Llenbto npoBenexus
LaHHOro 3KCNepuMeHTa
ABNAETCS 3KCNEepPUMEH-
TanbHOE NOATBEpPXKAEHME
faHHoro dakTa;

pexnM UCToYHMKa becne-
peboiroro nutarus (MBM).
B naHHOM pexwume ofuH

13 npeobpazoBaTenei
MCMONb3yeTcs B KavecTBe
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TEXHWYECKWUE XAPAKTEPUCTUKK YCC-100

JHEPTHA
EZMHON CETH N°2 (7)
ANPENTb - MAV 2013

HoMuHanbHaa akTMBHaa MoLHOCTb, KBT 100
HoMuHanbHoe HanpsXeHWe 3BeHa NOCTOSHHOro Toka, B 400 -750
KoabduumeHT rapmMoHuk Toka cetu, He Bonee (%) 7
HomunansHoe Hanpsxerme (3-¢, 50 M), kB 3802
Bpems paboTbl ¢ nonyTopakpaTHOM NMeperpysKkoit no Toky ceTu no10c
[vana3oH perynnpoBaHusa peakTUBHOM MOLLHOCTU, KBap (-33,3 + 33,3)
PerynupoBka peakTMBHOW MOLLHOCTM OTAENbHO MO Kaxaon ¢a3se, kBap (-33,3 +33.3
CkopocTb 0bMeHa no RS-485, kbut/c 56
CkopocTb obMmera no CAN, kbut/c 250
HasHayeHHbIM CpoK aKcnnyaTaumm, He MeHee (neT) 10

Cpok cny6bl 10 NEPBOro KanuTajabHOro peMoHTa, He MeHee (neT) 5

Tabnuua 4

yNpaBaseMoro BbinpsaMu-
Tens, ocyLlecTBASiOLLEer0
nepeaady anekTpuye-

CKOM MOLLHOCTU M3 CeTu

B 3BEHO MOCTOSIHHOTO TOKa,
K KOTOPOMY MOLKIIIOHEHbI
JINB-100 nnn BCK-100,

a BTopon npeobpasosa-
TeNlb — B peXviMe NHBepTO-
pa, KOTOpbIN oCyLlecTBARET
obpaTHoe npeobpazoBaHue
13 3BEHa MOCTOSHHOMO
Toka B Harpysky. [Tockonbky
K 3BEHY MOCTOSHHOIO TOKa
NoAKNOYEeH HaKonuTeb-
HbI 3N1eMEeHT, To NUTaHue
Harpy3ku ocyllecTBnseTcs
HenpepbIBHO B C/ly4ae 1c-
4e3HOBEHMWS U MPOBasoB
Hanps>XeHUs nuTatoLLein
anekTpuyeckom cetu. Bpe-
M$l pe3epBMpOBaHVs NnUTa-
HUSA onpefenseTcs aHepro-
€MKOCTbIO HaKoMUTEIbHOT O
anemenTa (JIMB-100 nnu
BCK-100).

Ha puc. 6-9 nokasaHbl TUMUYHbIE 3KC-
nepuMeHTasbHble 0CLMNOrpaMMBI,

noslydyeHHble B peXrMax KoMneHcaumm
HaKoMWTEeNeM BO3MYLLEEHWIA MOLLLHOCTM

Y 4acToThl B CeTV NepeMerHoro Toka [5].

Ha rpadukax Toka 1 MOLLHOCTH
puc. 7 BUAHO, YTO:

- noce KaXpaoro BkjoYe-
HUS/BBIKIOYEHWUS HArpy3KM
yCTaHaBANBalOTCHA Hy/eBble
3HaYeHUd ToKa ¥ MOLLL-
HOCTW, YTO 03HaYyaeT
MONHYI0 KOMMeHcaLnio
notpebneHns BKIOYEHHON
Harpyskou;

- Kaxpgoe BKIoYeHne/Bbl-
KNIOYEHMeE Harpysku co-
NpoBOXAaeTcs BCMIECKOM
TOKa W MOLLHOCTU, 4TO
onpeaenseTcs TO4HOCTbIO
HaCTPOMKMN pexvMa KoM-
neHcauunn MH3.

Kak BuaHo Ha puc. 8, nocne BkAto-
UEHWA/BBIKITIOYEHNS Harpy3Ku
HabnogatoTcs BCNIECKM YacToThl,
KOTOpble KOMMEHCUPYIOTCH CUCTEMOW
KOMMEHCaLMM 4acToTbl ra30TypbUHHO
YCT@HOBKM 33 BpeMsl, COOTBETCTBYIO-
Liee BpeMeHU NepexofHoro npouecca
koMneHcaTopa I'T3.

Ha rpadwike yacTotsl (puc. 9) BuaHo,
4TO BKJTIOYEHME/BbIKITIOYEHNE Harpy3-
KU HE COMpOBOXIAeTCA BCMIECKOM
4aCTOThI.

MHOOPMALUA

[BPUIHbIA HAKOMUATEN

Mo>HO NpeanonoXuT,

4To r’MbpMAHOe CcoyeTaHNe
aKKyMynsSTOPoB 1 cynep-
KOHJ,eHCaTopOoB B O4HOM
HakonwTene MoxeT AaTb
CyLLLeCTBeHHbIN 3ddeKT.
Tak, cynepkoHpaeHcaTtop be3
NOLKMOYEHNS aKKyMysi-
TOpa KOMMeHCHpyeT BO3-
MYLLLEeHUS [IUTENBHOCTBIO
[0 HECKOMBKMX MEPBbIX
MUHYT. [Mpy bonee gnutens-
HbIX BO3MYLLEHWSAX (MUHYTHI,
yacsl) B AeicTBMe BKIOYA-
eTCs aKKyMynaTopHas YacTb
HakonwuTens. A Hanuune

B COCTaBe HakomnwuTens cy-
MepKOH/EHCATOPHON YacTy
(Mpu napannensHoM ¢ ak-
KyMYJIATOPOM BKJIIOYEHUM)
No3BONSAET CrNaxuBaTb
GPOHTEI MMMYNBbCOB TOKa

¥ HanpsxeHus, obecneyn-
Basi TeM CaMbIM CHUXEHNE
MIHOBEHHOM MOLLHOCTH, OT-
[,laBaeMoW Uau nony4aemom
aKKyMyISITOPHOM YacTbio
HakonuTens.
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CTPYKTYPHA CXEMA UCNbITATENIbHOIO CTEHLIA

b0

BJ1I0K

TMBPULIHbIN
HAKOMUTESTb
JHEPTIM

Puc. 5

BbIBOAbI

Pe3ynsTaTsl NPOBEAEHHbBIX UCMbITaHMI
nokasanu, yto [5]:

1. Pa3zpaboTtaHHble nporpamMma 1 Me-
TOAVKA MCMbITaHWI OMbITHOro 0bpasua
cekunm N'H3-100 no3BonqaloT OLEHUTL
TeXHUYeCKMe XapaKTepuCTUKN B pe-
anbHbIX YCII0BUAX 3KCMIyaTaumm Kak
N30en1a B LLesIOM, Tak U ero oTaeb-
Hbix noacuctem (JTMB-100, BCK-100

n YCC-100).

2. Mpv nepnoanyYeckoM n3mMeHe-

HWW Harpy3sku c nepuogom 1, 2, 5,

10 ¢ B gmanasoHe ot 0 go 100 kBT
obecneymBaeTca cTabunmzayma
NepeToKoB akTUBHON v peakTUBHOMN
MOLLLHOCTM U3 CeTM C MOMOLLbIO CY-
nepkoHAeHcaTopoB. TaknuM o0bpasom,
BO3MyLLaloLLMe BO3AEVCTBUSA HArpy3km
KOMMEHCUPYIOTCS MOAHOCTbIO.

3. Tpn nepnoagmnyeckom n3meHe-
HWUW Harpy3Kku c neprofom bonee

10 ¢ B gnanasore ot 0 go 100 kBT
obecneumnBaeTca cTabunmsayma
nepeTokoB aKTUBHOW 1 PeakTUBHON
MOLLHOCTM U3 CETU C MOMOLLbIO aKKy-
MynaTopHbIx baTapeit. Takum obpasom,
BO3MylLatoUMe BO3AENCTBMS HArpy3Ku
yKa3aHHOro cnekTpa KoMneHcupyoTes
MOSIHOCTBIO.

4. Tlpn neprofmyeckKoM N3MeHeHUN
Harpysku c nepwogom 1, 2, 5, 10,

100 c B ananasore ot 0 go 100 kBT
obecneyvBaeTcs cTabunusauns
nepeTokoB akTVBHOW W peakTuB-
HOWM MOLLHOCTM M3 CETU C MOMOLLbIO
rMBpPUAHOIO HAKONUTENS; MPY 3TOM
BO3MYyLLatoL e BO3AENCTBNS Ha-
rPy3KM BbICOKOYACTOTHOIO CMeKTpa
(c nepvogom 1-10 c] KoMneHcKpytoTCs
C NOMOLLbIO CYyNepKOHAEeHCaTopoB,

a BO3MyLLatolL e BO3AeACTBUSA Ha-
rPY3KM HM3KOYACTOTHOrO CMeKTpa

(c nepvopom Gonee 10 c) KomneHcn-
PYIOTCS C MOMOLLI0 aKKYMYNSATOPHbIX
batapen.

BJIOK TECTOBbIX
HATPY30K

5. Mpu oTKMoUeHUM ceTu (T. e. pexxnm
ncTouHvka becnepeboiiHoro NnuTaHws)
H3-100 obecneumBan yctoumeoe
anekTpocHabxeHne noTpebuTens

C 33[laHHbIM YPOBHEM HaMpsXeHUs
JI0KanbHOW Harpy3Kku.

6. PeannzoBaHHbI anroput™ paboTsl
(H3-100 obecneunBaeT pekynepa-
TUBHBIV pexunm paboTel: KOMMNeH-
Caums BO3MYLLEHUA NPONCXOANT

3a cyeT 3apsfa cynepkoHfeHca-
TopHoOW baTapen Bo BpeMs cbpoca
HarpysKku.

7.TH3-100 obecneunBaeT pexum
KpaTKOBPEMEHHOTO BYKPaTHOrO
yBENMYEeHNsT MaKCUManbHOW MOLLL-
HOCTW MyTeM napannenbHoi paboTh
BaTape akkyMy1sTOPOB 1 CYyNepKOH-
LEeHCaTopoB.

OcHOBHble pe3ynbTaThl JaHHOW pa-
BoTbl dopMynupyOTCH CneayoLmm
obpaszom:

WHHOBALIMOHHBIE TEXHONOTUW 1 MATEPUAIBI
HOBbIE TEXHUYECKWUE CPELICTBA

PEXXUM OTCYTCTBMA
KOMMEHCALIUK
MOLLHOCTH

e S1BAEL
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1 - MHTEPBAN BKAIOYEHHOIA HArpy3Ku;

2 - MHTEPBAN BbIKIIOYEHHOIA Harpy3ky. Mpu
BKJI0YEHHO Harpyake Tok paseH 100 A, npu
BbIK/KOYEHHOM Harpy3ke ToK Hyfnesoit. [pu
BKJNIOYEHHO Harpy3ke MOLHOCTb — 25 kBT
(noTpebnexme), npu BLIKAI0YEHHOI Harpyake
mougHocTb 0 kBT (noTpetnenus Her)

Puc. 6

1. MpepnoxeH HOBbLIN MOAXOA,

B CO34aHUM rMbpUAHOro HakonuTe-
N9, NOCTPOEHHOrO Ha KOMBUHaL MK
aKKyMynaTopHol batapen v baTapeu
CynepKoHAEeHCaTopoB.

2. PaspaboTaH 1 ncnbiTaH B ycnoBu-
AX, BAN3KUX K peanbHbIM, OMbITHBIN
obpaszeu rMbpmnaHoro HakonuTens
[[H3-100 HOMWHaNbHOW MOLLHO-
ctoto 100 kBT v aHeproemkocTbio
100 kBTeu.
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PEXXUM OTCYTCTBMA
KOMMEHCALUK
YACTOThl
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1 - UHTEpBaN BKAIOYEHHOI HArpyaKku;

2 — VHTEpBaN BbIKNOYEHHOI Harpy3ku. Mpu
BKJTI0YEHHOI Harpyake Tok paseH 100 A, npu
BbIKIIOYEHHO Harpy3Kke TOK Hyneso. Mpu
BKJTIOYEHHO Harpy3Ke MOLHOCTb — 25 kBT
(notpeBnenue), npu BLIKNIOYEHHOI Harpyske
MowwHocTb 0 kBT (notpe6nenus Het)
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PEXXUM MOJIHON
KOMMEHCALUK
YACTOThl
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1 - BbIKIIOYEHME HArpy3KY;
7 - BKJIOYEHHE Harpy3ku
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