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IpenuciaosBue
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08.11.2012 Ne 57)
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BBenenue

Cranpapt opraamzanuun  OAO  «Pycl'mapo» «I'Hapo3neKkTpoCTaHINH.
Cuctembl OMEPaTUBHOTO MOCTOSHHOTO TOKa. TexHuueckue TpeOOBaHUsI, TUTIOBHIE
TeXHU4eckue penieHus» (mamee — CraHgapT) pa3paboTaH B COOTBETCTBUHU C
TpeboBanusmMu DenepasibHoro 3akoHa ot 27.12.2002 Ne 184-D3 «O TeXHHUUECKOM
PETryIUPOBAHUN.

CranpapT  sBIS€TCS  HOPMATHUBHBIM ~ TEXHUYECKHMM  JIOKYMEHTOM,
YCTaHAaBJIMBAIOIIUM OCHOBHBIE IMPaBHUJIA, HOPMbI U TPEeOOBaHUS, OTHOCSIIHECS K
IIPOEKTUPOBAHMIO CUCTEM OIIEpaTUBHOIO IIOCTOSIHHOT'O TOKa
ruaposnekrpoctaninii - ['DC wu T['ADC 1npu  HOBOM  CTPOUTENBLCTBE,
PEKOHCTPYKLMHU U MOJIEPHU3ALINH 3TUX CHUCTEM.

B Crannapre pa3Butbl TpeOoBaHHS B 00JIaCTU €ro IpPUMEHEHUS,
U3NIOKEHHBIE B craHmaprax opranm3amun: CTO 17330282.27.140.020-2008
«CucteMbl nutanus coOctBeHHbIX HYyxk1 ['DC. VYcnoBus co3zganus. Hopmbl u
tpedoBanusi», CTO 17330282.27.140.008-2008 «CucteMbl NUTaHUSI COOCTBEHHBIX
Hyk1 ['9C. Opranuzanus 3KCIUTyaTallud U TEXHUYECKOTro oocmykuBanus. Hopmbl
u tpeboBanusiy, CTO 01.01.78-2012 «['mapoanexktpoctanimu. Hopwmbl
TEXHOJIOTHYECKOIO MMPOCKTUPOBAHUS.

IIpumenenne Hactosmero Cranmapra COBMECTHO C APYTMMH CTaHIAapTamMHu
OAO «Pycl'mapo» 1o3BOJUT 00ECHEYUTH  BBHIMOJHEHUE  00sI3aTENIbHBIX
TpeOOBaHMI, YCTAHOBJIEHHBIX 3aKOHOJATEIHLCTBOM B o0nacT Oe30macHOU
DKCIUTYaTallMM TUAPOAJIEKTPOCTAHIINM, MMOBBICUTH 3alMIIEHHOCTh KPYNHBIX [OC,
KaK CTpaTernyeckd BaXKHbIX OOBEKTOB, OT aBapHil M KaracTpod MOCPEICTBOM
NOBBIUICHUSI HAJEKHOCTH U pabOTOCIOCOOHOCTH CHCTEM  OINEPAaTUBHOTO
AIIEKTPOCHAOKEHHSI CUCTEM M arperatoB TexHoJjormuyeckoro ymnpasieHust ['9C B
HOPMAaJIbHBIX W aBAPUNHBIX PEKUMAaX.
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CTAHOAAPT OPTAHU3AILUU OAO «Pycl'uagpo»

I'MAPOIJIEKTPOCTAHIUU. CUCTEMBI OIIEPATUBHOI'O
HOCTOSHHOI'O TOKA. TEXHUYECKHUE TPEBOBAHUS, TUTIOBBIE
TEXHUYECKUE PEHIEHUA

/laTta BBeneHust

1 O0Js1acTh IPUMEHEHUA

1.1 Hacrosmuii ctangapt opranuzanuu (nainee — CraHmapT) sBISIETCS
HOpMAaTUBHBIM T0KyMeHTOM OAQO «Pycl'upo», ycraHaBiIuBaromM TpeOOBaHUS K
npoleccaMm BbIOOpa 000pyI0BaHUs, CXEMaM U KOMIIOHOBKaM BHOBb CO3/1aBa€MBbIX
U PEKOHCTPYUPYEMBIX CUCTEM OMEPATHBHOIO MOCTOAHHOTO Toka ['DC u 'ADC.

1.2 CrangapT npenHasHadyeH uisi oOsi3aTenbHoro mnpumeHeHus B OAO
«Pycl'uapo». Houepuue wu 3aBucumbie odmectBa OAO «Pycl'uapo» mpumeHstor
TpeOoBanuss CraHjapra nocie yTBepxkaeHuss CTaHgapra B KauecTBE JIOKAJIBHOTO
HOPMATUBHOTO JOKYMEHTa JO0YepHUX U 3aBUCHUMBbIX 00mmecTB OAO «Pycl'uapo»
YCTaHOBJICHHOM MOPSIJIKE.

1.3 TpeboBanus Ctanmapra 00s3aHbI BBITOJIHATH CTOPOHHUE OpTaHHU3aINH,
BBITIOJIHAOIIME PabOThl (yciayru) B OOJacTH TPUMEHEHHUs CTaHAapTa Io
noroBopam ¢ OAO «Pycl'mapo» u (wmm) ¢ ero dumuanamu, AOYESPHUMU H
3aBHCUMBIMHU OPTaHU3ALMSIMHU, €CIH 3TO 0053aTENbCTBO OTPAXKEHO B 3aKIIFOUAEMBIX
C HUMHU JIOIOBOpax.

1.4 OO6s3arenbHOCTh TpUMEHEHUS TpeboBanuii 1 HopM CTaHapTa A Bcex
MOMMEHOBAHHBIX BbILIE CYOBEKTOB OrpaHUYEHA MX JIEATEIbHOCThIO Ha OOBEKTAX,
pacrnonoxkeHHbslx B Poccuiickonn ®Penepanuu, BIaAeiablaMU WIM HHBECTOPAMHU
(3actpoiinukamu) kotopeix sBisgrOTCI OAO «Pycl'uapo» u (unu) nodyepHUE
3apucumbie oomectBa OAO «Pycl'uapoy.

1.5 [Ilpumenenune TtpeOoBanuit Cranmapra s 1eled 3apyOeKHOU
HKOHOMHYECKOU JEeATEIbHOCTH ONpeaenseTcs COOTBETCTBYIOIIUM
MEXIYHAPOJAHBIM COTJTIAIICHUEM.

1.6 Ilpu pacxoxnenuu TpeboBanuit CraHgapta ¢ TpeOOBaHUSIMHU
HOPMATUBHOW TEXHUYECKOW JOKYMEHTAIIMH, BBIMTYILIEHHONW J0 €ro yTBEep>KIEHUS,
HE00XO0MMO PYKOBOJICTBOBAThCS TpeboBaHusiMu CTaHaapra.

1.7 Tlpu BBegeHMH B JACHCTBHE HOBBIX 3aKOHOJATEIbHBIX aKTOB,
TEXHUYECKUX PErjJaMEeHTOB, HOPMAaTHUBHBIX TPAaBOBBIX U  METOJUYECKHUX
JIOKYMEHTOB, TpeOOBaHUS KOTOPHIX OTJIMYAIOTCS OT MpuBeAeHHbIX B CraHaapre,

1
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CJICAYyCT MOJIb30BATHCA BHOBL BBCACHHBIMU TpC6OBaHI/I$IMI/I 9TUX AOKYMCHTOB I0
BHCCCHHA B CTaHI[apT COOTBCTCTBYIOIIHUX U3MCHCHUM.

2 HopMaTuBHbBIE CCHIJIKH

B Crangapte UCHofib30BaHbl CCHUIKM Ha ClEAyIoIue GpeaepalbHbIe 3aKOHBDI,
3aKOHOJIaTEIbHBIEC aKThl, CTAHAAPTHI:

OdenepanpHbii  3akoH oT 27.12.2002 Ne 184-®3 «O TexHHUYECKOM
PEryIHPOBAHUN

®enepanbhblil 3akoH 0T 22.07.2008 No 123-D3 «TexHUYECKUI periaMeHT
0 TpeOOBAHMSX MOKAPHON OE30MaCHOCTH

[TocranoBnenne IlpaButenscTtBa Poccuiickoii @enepanuu ot 16.02.2008
Ne 87 «O cocraBe pa3fenoB MPOEKTHON JOKYMEHTAIlMM W TpPeOOBaHUS K HX
COJICPKAHUIO»

[TocranoBnenne IlpaButensctBa Poccuiickoii @enepanuu ot 25.04.2012
Ne 390 «O mpoTHBONIOKAPHOM PEKUME

I'OCT 17703-72 Anmapatrsl 3J€KTPUYECKHE KOMMYyTallMOHHBIE. OCHOBHBIE
OHATHS. TepMUHBI U OTIPEACIICHHUS

I'OCT 12.2.033-78 Cucrtema crangapToB Oe3omacHOCTH Tpyna. Pabouee
MECTO IIPH BBIIOJHEHUH padoT cTos. OOIIMe 3proHOMHYECKUE TPEOOBaHUS

I'OCT 18311-80 U3penus snekTpoTeXHUYECKUE. TepMUHBI U ONpeaeIeHus
OCHOBHBIX ITOHSTUN

I'OCT 12.1.044-89 Cucrema CcTaHmapToB  OE30MACHOCTH  Tpy.a.
[To>xapoB3pbIBOOMACHOCTD BEIIECTB U MarepuaioB. HomeHknaTypa nokasarenei u
METO/Ibl UX OIpEAEIICHUS

I'OCT 15543.1-89 M3penus d0€KTPOTEXHUYECKUE U APYrHE TEXHUYECKHUE
uznenusi. OOume TpeOOBaHHUS B YaCTH CTOMKOCTH K KIMMATHYECKUM BHEITHUM
BO3JICUCTBYIOMUM (PaKTOpam

I'OCT 17516.1-90 Uzpenust snexrporexuuyeckue. OOmme TpeOOBaHMS B
YaCTH CTOMKOCTH K MEXaHWYECKUM BHEIIHUM BO3JACHCTBYIOMIUM (haKTOpam

I'OCT 12.1.004-91 Cucrema crannapToB Oe3onacHocTu Tpyaa. [loxxapHas
6e3onacHocTh. O01IME TpeOoBaHUs

I'OCT 28934-91 CoBMECTUMOCTh TEXHHUYECKUX CPEICTB AIEKTPOMArHUTHAS.
CopepxaHue paszfena TEXHUYECKOro 3aJaHusi B YaCTH AJIEKTPOMAarHUTHOM
COBMECTUMOCTH.

['OCT 29176-91 KopoTkue 3ambIKaHUsI B 3JIEKTPOYyCTaHOBKax. Meroauka

pacdera B 3JIEKTPOYCTaHOBKAaX IMOCTOSTHHOTO TOKa
I'OCT P MDBK 896-1-95 CBHHIIOBO-KHCIIOTHBIE CTallHOHApHBIE OaTapewu.
OO6mme TpedboBaHM M METOIbI HCTIBITAaHUH. YacTh 1. OTKPBITHIC THUITHI
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['OCT P 12.3.047-98 Cucrtema ctannaptoB 0e3onacHocTu TpyAa. [loxapHas
0€30MMacHOCTh TEXHOJOTHMUeCKux mporeccoB. OOmme TpeGoBanus. MeTobl
KOHTPOJIS

CTO 17330282.27.010.001-2008 Onexrposnepretuka. TepMuHBI U
oTpeeICHUS

CTO 17330282.27.140.008-2008 Cuctembl NMUTAHUS COOCTBEHHBIX HYXK
['DC. Opranmzainusi dKCIUTyaTalldl M TEXHUYECKOro o0chmykuBaHus. HopMmel u
TpeOOBaHMS

CTO 17330282.27.140.020-2008 Cuctembl NMUTaHUS COOCTBEHHBIX HYXK
I'DC. YcnoBus coznanusi. Hopmbl 1 TpeboBaHus

CTO  Pycl'uppo  01.01.78-2012 T'unppoosnekrpoctaHiuu.  Hopwmsl
TE€XHOJIOTMYECKOI0 IPOEKTUPOBAHUS

CIT 56.13330.2011 IIpousBoacTBeHHBIE 31aHUS. AKTyalu3UpOBaHHas
pemakius CHull 31-03-2001*

CIT 60.13330.2012 Ortomnnenne, BEHTHWIALWA W KOHAUIIMOHUPOBAHUE.
AxrtyamusupoBannas pegakius CHull 41-01-2003

Il pumeyanue— npu noapzoBauuu CTaHIApTOM I€JI€COO00Pa3HO MPOBEPUTH
JEICTBUE CCBUIOYHBIX JIOKYMEHTOB B HH(OpPMAlMOHHOW cHCTeME OOIIEro IO0JIb30BAHMUS,
CTaH/JapTOB — HAa OQUIMAIBHOM CaiiTe HallMOHAIbHOro oprana Poccuiickoil ®exnepanuu 1o
CTaHJapTH3auuu B ceTh VIHTepHET WM MO €XEerogHo H3/1aBaeMoMy HWH(OPMalMOHHOMY
ykazarento «HanumoHanbHble cTaHAApTHI», KOTOPHIM OMYOJMKOBAaH IO COCTOSIHUIO Ha | sHBaps
TEKyLIEro rojia, M IO COOTBETCTBYIOIIUM €KEMECSIYHO H3aBaeMbIlM HH(POPMALUOHHBIM
yKazaTensiM, ONyOJIMKOBaHHBIM B TEKylleM roay. Ecin CCBhIIOYHBIM JTOKYMEHT 3aMEHEH
(u3MeHeH), TO mpu mnonb3oBaHUM CTaHAAPTOM CIEIYyeT PYKOBOJCTBOBAaTHCS 3aMEHEHHBIM
(M3MEHEHHBIM) TOKYMEHTOM. EciM cChIIOUHBIN TOKYMEHT OTMEHEH 0€3 3aMeHBl, TO MOJI0XKEHNUE,
B KOTOPOM JIaHa CChUIKA HAa HETO, IPUMEHSETCS B YACTH, HE 3aTPAaruBarOIIEH 3Ty CCBIIKY.

3 TepMuHbl, onpeaeieHUsI U COKPALIEHUS

TepmuHbI U onipeaeIeHUs

B Hacrosmem Crangapte npuMeHeHbl noHsATHs 110 DenepanbHOMY 3aKOHY
oT 27.12.2002 No 184-®3, Ttepmunsl — no I'OCT 18311, TOCT 17703, CTO
17330282.27.010.001-2008, CTO  17330282.27.140.020-2008, a  Taxxe
CJICAYIOIINE TEPMUHBI C COOTBETCTBYIOIIMMU OMPEACICHUSIMU

3.1 arperat Oecnepe0oiinoro mnuTaHusi: Kowmmiekc  ycTpoiicTB
OCYIICCTBIISIONIMX  MpeoOpa3oBaHWE  MApaMETPOB  DJEKTPOIHEPTHU |
MEPEeKITIOYECHNE TTUTAHUS MOTPEeOUTENICH C OCHOBHBIX MCTOYHHKOB Ha PE3EpPBHBIC
0e3 mepephIBa MUTAHUS.
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3.2 aKKyMyJsTop: XUMHUYECKUN HCTOYHHK OJJIEKTPUUECKOW DSHEPTHH,
IpEeIHA3HAYEHHBIN [ MHOTOKPATHOTO pa3psia 3a CUET BOCCTAHOBJIEHUS! EMKOCTH
MyTeM 3apsia dJIEKTPUIECKUM TOKOM.

3.3 akkymyJsitopHasa Oarapesi: JIBa wim Oojiee aKKyMyJSTOPOB,
COEJIMHEHHBIE B DJIEKTPUUYECKYIO 1IETIb.

3.4 aKKyMyJSITOpP 3aKPbITOr0 THNA (TepMeTHUYHBIN): AKKyMYJSTOD,
UMEIOIIHNIA TEPMETUYHO 3aKPBITHIN KOPITYC, 000PYIOBAHHBIN MPEAOXPAHUTEIIHBHBIM
KJIA[IaHOM, HE NPOIYCKAIOIIMA Tra3bl B aKKyMYJSITOP, HO IMO3BOJSIOIIMN Ta3am,
oOpa3yronuMcs BHYTPH KOpPIyca aKKyMyJsTOpa, NPOHUKATH HAPYXKy, IIpH
MPEBBIICHUN 33IAHHOTO BHYTPEHHETO JaBICHUSI.

3.5 aKKyMYJSITOp OTKPBITOI0 THHA: AKKYyMyJsTOp, B KOTOPOM
ra3oo0pa3Hble MPOJYKTHI AJEKTPOJM3a BO BpeMs 3apsija HE YIACPKUBAIOTCA B
KOPITyCE aKKyMYJISITOpa ¥ €ro BHYTPEHHUN 00BEM coo01IaeTcst ¢ aTMoc(epoil.

3.6 BenTwisanusi: OOMeH BO3/yXa B MOMEMICHUSX IJIS yAadeHHs 30bITKOB
TEIJIOTHI, BJIaTH, BPEAHBIX U APYTHUX BEIIECTB C ICIBI0 00CCTICUCHHMSI JOITYCTUMBIX
METEOPOJIOTUYECKUX YCIOBUM U YHCTOTHI BO3AYyXa B 00CITyKMBAaEMOM Wik padbouei
30HE.

3.7 B3pbIBOONACHAsi cMech: CMech BO3yXa WIM OKUCIUTENS C TOPIOYUMHU
razaMu, MmapaMu JIETKOBOCILJIAMEHSIOIIMXCS JKUJIKOCTEH, TOPIOYMMH MBUISIMU WJTU
BOJIOKHAMHU, KOTOpasi TpPHU OMNpPENENEHHOW KOHIICHTPAllUd W BO3HUKHOBEHUU
WCTOYHHUKA MHUITUUPOBAHKS B3phIBA CIOCOOHA B30PBATHCH.

3.8 BHyTpeHHee CONPOTHUBJIEHHE aKKymyJasTopa: CoOnpoTHBICHHE B
pexuMe pazpsga, MOJHOCTBIO 3apsDKEHHOIO aKKyMyJsiTopa IMpU TeMIlepaType
20°C.

3.9 BpeMsi OTKJIIOYEHHS 3alIUTHOIO JJIEKTPUYECKOr0 amnmapara:
WNuTepBan BpeMeHH C MOMEHTA MOJAaYd KOMAaHJbl Ha OTKJIIOYEHHE 3al[UTHOTO
anmapara JO MOMEHTa TMPEKpallleHHus MPOTeKaHUsT TOKa BO BCEX IOJIOCAX
amnmapara.

3.10 BhIKJII0YATETH KOMMYTAIMOHHBIH 3JIeKTPUYECKHUI, BHIKJIIOYATEb!
Armapat, UMEIOIIHNKA ABa pad0YUX MOJIOKCHUS WM COCTOSIHHS, TTPETHa3HAUCHHBIN
JUTSL BKJTFOUCHUS U OTKITFOUEHUS DJIEKTPUIECKOMN IISTIH.

3.11 3apsigHO-mOA3apsIAHOE YCTPOIMCTBO: YCTPONCTBO, 00ECIIEUNBAIOIICE
PEXKUMBI 3apsi/ia U ToA3apsiia aKKyMyJIATOPHBIX OaTapet.

3.12 xouBepTop DC/DC: Ilpeobpa3oBaTesib MOCTOSIHHOTO HAIPSDKECHUS B
MOCTOSTHHOE C UHBIM 3HAYCHUEM HAPSHKCHHUS.

3.13 KOHAUMIMOHUPOBAHHE BO3AyXa: ABTOMATHYECKOE MOJJCPKAHUE B
3aKpBITBIX ~ TOMEIICHHWSIX BCEX WM  OTIACIBHBIX  TapaMEeTpOB  BO3yXa
(Temmeparypbl, OTHOCHUTEIBHOW BJIAXHOCTH, YHCTOTHI, CKOPOCTH IBWIKEHUS) C

4
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LENBIO o0ecrnieueHus ONTHUMAJIbHBIX METEOPOIOTUUECKUX YCIIOBUH,
OJIarONpUATHBIX  JUIA  CAaMOYYBCTBHUS  JIIOJIEH, BEACHUS TEXHOJIOIMYECKOTrO
npoiiecca, 00ecreueHns COXpaHHOCTH [IEHHOCTEH.

3.14 xoporkoe 3aMbikaHue ayrosoe: KopoTkoe 3aMblkaHHE MEXIY
MOJIFOCAMU Yepe3 COMPOTUBIICHUE TyTOBOTO MPOMEXKYTKA.

3.15 koporkoe 3aMbikaHue MeTajIMyeckoe: KopoTkoe 3aMblKaHUe
MEXIy MOJFOCAaMU IIPHU HYJIEBOM COIPOTHBIIEHUH B MECTE KOHTAKTA.

3.16 ko3ppuuuent myabcaumu: BenuunHa paBHAsS ~ OTHOLICHHUIO
HAauOONbIIETO  3HAUEHUS  TEPEMEHHOM  COCTABIAIOIIEH  MyJbCHUPYIOLIETO
HaIIPSHKEHUS K €10 TOCTOSIHHOM COCTABJISAIOIIEH.

3.17 MOHUTOPHMHI IIMTA NOCTOSIHHOrO Toka: Cucrema HaOJIIOACHUS,
KOHTPOJIsl, CHTHAJIU3AIUH, PETUCTPALINH

3.18 Harpy3ka cucTreMbl ONI€ePATUBHOIO MOCTOSIHHOTO TOKA BPeMeHHAasl:
Harpyska, cOOTBeTCTByIOIIasi TOKY MOTpeOUTENIeld, TMOAKIIOYAeMbIX K
aKKyMYJISITOpHOM ©Oarapee TIpy aBapuilHOM HWCYE3HOBEHHUU MEPEMEHHOIO
HaIpsDKEHUST B CUCTEME COOCTBEHHBIX HYXKJ CTaHIMM, U XapaKTepHU3yrouas
YCTAaHOBUBLIMICS PEXHUM aBapUIHOTO pa3psaa.

3.19 narpy3ka cucremMbl ONEPATUBHOIO MOCTOSTHHOIO TOKA TOJIYKOBAS:
Harpyska nnutenbHOCTbIO He Oosiee 1 ¢, COOTBETCTBYIOUIAasl YBEIMUYEHUIO TOKA
BPEMEHHOW HALIPY3KHU.

3.20 Harpy3ka cHCTEMBbI ONIEPATHBHOIO MOCTOSIHHOTO TOKA MOCTOSTHHAS:
Harpy3ka, cOOTBETCTBYIOIIAasi TOKY, HOTPEOISIEMOMY B HOPMAJILHOM pEXUME, U
OCTAIOIIAsACs HEU3MEHHOM B TEUEHHUE BCErO aBapuiHOTO paspsana Ab.

3.21 mocrosinublii mom3apsa: I[lom3apsan akkyMynaTopHOW Oarapew mpu
IIOCTOSIHHOM CTaOMIIM3UPOBAHHOM HaIpsKEHUH, PEKOMEHIOBAHHOM
IPOU3BOJUTENIEM aKKYMYJIATOpPHOM Oarapen, 00ecneuynBarolUM KOMIIEHCAIUIO
MOTEPh EMKOCTH, BCIECTBUE CaMOpa3ps/ia W KPaTKOBPEMEHHBIX pa3psiaoB, U HE
OTPaHUYEHHBIA BO BPEMEHMU.

3.22 npenoxpanuteab: OIHOMONIOCHBIM 3aIIUTHBIA  DJICKTPUUCCKHMA
anmnapar, npelHa3HAaueHHbIA IJis1 OTKJIIOYEHHS DJIEKTPUYECKOM LIenu, BCIEICTBHE
pa3pylIeHHs] CIEeNUANIbHO MPETYCMOTPEHHBIX JUJISl ATOTO IUIABKUX 3JE€MEHTOB MO
JEHUCTBUEM TOKA, IPEBBIIIAOIIETO ONPEACIEHHOE 3HAUEHUE.

3.23 pacuenuresb 3alI[UTHOTO 3JIEKTPUYECKOT0 anmapara
MaKCUMaJIbHBINA: Pacrienurenb, BBI3BIBAIONINK  cpabaThIBaHWE  3aIUTHOTO
anmapara TpH 3HAYCHUSX BO3JCUCTBYIONMICH BEIMYMHBI (TOKA) OOJBIIUX
OIIPEIICIIEHHOTO 3HAUYCHUS.
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3.24 pe:xxuM aBapuiiHOTO pa3psiia aKKyYMYJSITOpHOW Oartapeu: Pexum
obecneuenus muranus notpeduteneid COIIT mpu aBapuitHOM HCUYE3HOBEHHUH
NEePEMEHHOT0 HANPSKEHUSI B CUCTEME COOCTBEHHBIX HYXJ| CTAHIIMH.

3.25 cucreMa oONepaTUBHOrO MOCTOSSHHOrO ToKa: COBOKYIHOCTb
VMCTOYHUKOB MUTAaHMS, KOMMYTAIIMOHHBIX M 3aIIUTHBIX 3JIEKTPUUECKUX aIMapaTos,
AIEKTPUUECKHUX IIeNell U moTpeduTenel MoCTOSTHHOTO TOKa (CUCTEM YIIpaBJICHUS,
3aIMTHI, ABTOMATHUKU ¥ CUTHAJIM3ALMH 3JIEKTPOCTAHIINI).

3.26 ypaBHUTe/bHbIH (BbIPABHUBAKOIINUIL) 3apsaa: 3apsl, IpU KOTOPOM
o0ecrieunBaeTcs  BBIPABHUBAHHWE  CTENEHH  3apsDKEHHOCTH  BJIEMEHTOB
aKKyMYJISITOpHOU Oatapeu.

3.27 yckopeHHbI 3apsia: 3aps], NPOU3BOAUMBIA II0CIIE aBapUHHOTrO
paspsana Ab ¢ 1enbro BOCCTaHOBJIEHHSI EMKOCTH 10 90% HOMHHAJIBHOW 3a BpeMs
He Oojiee § 4acOB TOKOM, HE MPEBBIIIAIONIUM YCTAHOBJIEHHOTO IPOU3BOAUTEIEM
aKKyMyJsiTopa 3HaueHus. llpu 3TOM HampshkeHME Ha aKKyMyJsITOpE MOKET
JNOCTUTaTh 3Ha4YeHUA 2.5-2.7 B Ha nemeHT.

3.28 ycTpoiicTBO KOHTPOJISI M30JALMM: YCTPOWCTBO, OCYIIECTBISAIONICE
MOCTOSIHHBI KOHTPOJIb 3HAYEHHUS COMPOTUBIECHUS U30JSLUNA OTHOCUTENBHO 3EMITU
WIM KOPITyCa TOKOBEAYLIEH CUCTEMBI.

3.29 IUT NOCTOSTHHOI0 TOKA pacnpeleJuTe]bHbII: PacnipenenureabHbie
mKadpl, OOBETUHEHHBIE CHCTEMOW COOPHBIX IIIMH, C BMOHTHPOBAaHHBIMU
YCTPOMCTBAMM  YMpAaBICHUs, 3allUThl W  CUTHAJIM3alMU, a TaK IKe
pacrpeeuTeNbHbIX eneit aist nutanus notpeouteneit COIIT.

Coxpamenus

Ab — akkymynsiTtopHas Oarapes;

ABII — arperar 6ecniepe00itHOTO MUTAHUS;

ABP — aBapuiiHO€ BKIIFOUEHHUE PE3EPBA;

ACY TII TDC — aBTOMAaTU3UPOBAHHBIE CHUCTEMbI  YNPABJICHUS
TEXHOJIOTUYECKUMHU Tporieccamu Ha ['IC;

K3 — kopoTkoe 3ambikaHue;

OPY — oTKphITOE pacnpeneIuTeILHOE YCTPOHUCTBO;

PYCH - pacnipeaenutenbHOe yCTPOHCTBO COOCTBEHHBIX HY X,

CH — cobcTBeHHbIE HYXIbI;

COIIT — cucreMa onepaTuBHOTO MOCTOSIHHOTO TOKA;

IYOT — mxad ynpaBieHus OnepaTUBHBIM TOKOM;

IIIIT — muT DOCTOSIHHOT'O TOKA;
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4 O0mue MoJI0KeHus

4.1 COIIT momkHa obecrmeunBath OecrepeboiiHOe pabodee W pe3epPBHOE
AJIEKTPOIUTAHUE NMOTPeOUTENEH MOCTOSHHOTO TOKA, pa3MeniaeMbix B 3gaHuu ['9C,
Ha THUAPOTEXHUYECKHX COOPYKEHUSAX M Ha IUIOLIAJKAaX pPacHpeacIUTENbHBIX
ycTpoicTB. [Ipu npoekTupoBaHUU CUCTEM JOJIKHBI ObITh BBHIMOIHEHBI TPEOOBAHUS
I'OCT P 12.3.047, CTO 17330282.27.140.020-2008, CTO 17330282.27.140.008-
2008, CTO Pycl'mapo 01.01.78-2012, CIT 56.13330.2011, CIT 60.13330.2012,
Hacrosmero Crannapra, npasui [1,2].

4.2 B COIIT pomxHa NpUMEHSTHCS cucTema 3a3emiieHus I T.

4.3 HomunanbHoe 3HadueHue HampspkeHuss COIIT I'DC u TADC nomkHO
cocTaBiATh 220 B.

4.4 Hanpsoxenue Ha muHax LIITT B HOpManbHBIX YCIOBHSIX 3KCILUTyaTalluu
JIOITyCKaeTCsl MOAIEpKUBATh Ha 5% BbIIIE HOMUHAJIBHOTO HATIPSIAKEHUS.

4.5 TIlpenenbHOo JOOMYCTUMBIA pa30poCc HAMNpPSDKEHUNM Ha  KIEMMax
noTpeduTenel nmocrossHHoro Toka mMuHyc 20% - mmoc 5% OT HOMHUHAIBHOTO
3HAQ4YEHUSA, B TOM YHMCJIE IpU aBApUUHBIX paspsaax Ab M yCKOpeHHBIX U
YPaBHUTEIBHBIX 3apsaax Ab.

4.6 Homxua OwiTh oOecriedeHa pabotel COIIT B pexume aBapuitHOTo
paspsiga Ab He wmenee 30 MHUH TIpM  TUATaHUM OT  KaXJIOW U3
B3aMMOpPE3EpBUPOBaHHBIX AD.

4.7 Cpok ciyx0b1 000opyaoBanus, ucnoiaszyemoro B COIIT, gomkeH ObITh
He MeHee yeM 20 net, 3a uckmodyeHuem Ab, npumensembix B LIYOT, nng
KOTOPBIX JOMYCTUMO CHUKEHUE CPOKa CIIy)Obl 000pyaoBanus 10 10 ser.

4.8 O6opynoBanue COIIT g0/DKHO HMMETh KIMMATHUYECKOE HCIIOIHEHUE
cooTBeTCcTBYlOIIee kaTeropuu pasmerieHus nmo I'OCT 15543.1.

4.9 O6opynoBanue COIIT m0MKHO COOTBETCTBOBATH TPEOOBAHUAM
CTOMKOCTH K MEXaHWYECKUM BHEIIHUM Bo3aehcTByromuM ¢aktopam no ['OCT
17516.1, ans rpynmnbel COOTBETCTBYIOUIEW MECTY pPa3MEIICHUS, U JOJHKHO MMETh
CEHCMHMYECKYI0 CTOMKOCTh COOTBETCTBYIOIIYIO T'€OorpauiuecKoMy MOJ0KEHHUIO
CTaHIIUH.

4.10 Oo6opynoBanue COIIT g0KHO COOTBETCTBOBaTh TPEOOBAHUSIM
AJIEKTPOMAarHUTHOM COBMECTUMOCTH MO TapamMerpaM, 4YHUCIOBbIE 3HAYEHUs

KOTOPBIX YCTaHABIMBAIOTCS TEXHUYECKMM 3aJlaHWEeM Ha TPOSKTHPOBAHWE B
cootBercTBUU ¢ ['OCT 28934,
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S5 CocraB u peKuMbI PpadoTbl CHCTEMbl ONEPATHBHOIO
NMOCTOSIHHOI'0 TOKA

5.1 Cucrema omepaTMBHOrO IOCTOSHHOTO TOKa BKJIKOYAET CIEAYIOIINE
000OpyZ0BaHUE U YCTPOMCTBA:

- aKKyMYJISITOpHbIE OaTapeu;

- YCTPOWCTBA 3apsiaa-noa3apsaaa;

- YCTPOMCTBA CTAOUIIM3AIMN HANIPSIKCHMUS;

- npeoOpazoBaTey HAMPSHKCHUS;

- pacnpenenuTenbHble  OUTBI W TAHEId C  3alUTHOM U
KOMMYTALIMOHHOM aImnapaTypou;

- YCTPOMCTBA KOHTPOJISI U AaBTOMATHUKH;

- CHJIOBBIE U KOHTPOJIbHBIE KaOemu.

5.2 Harpy3ku cuCTEMBbI ONEPAaTUBHOTO IOCTOSIHHOIO TOKa MOTYT OBITh
OTHECEHBI K TPEM BUJIAM:

- MOCTOSIHHAsI — COOTBETCTBYET TOKY, IMOTPEOJIIEMOMY B HOPMAJIbHOM
pexxume paldoThl, U OCTAIOMIASICS HEM3MEHHOW B TEUEHUE PEKMMA aBaApUUHOIO
pa3psiaa;

- BPEMEHHAsl — COOTBETCTBYET TOKY, HOTPEOIsieMOMY MpU aBapUiHOM
MCUYE3HOBEHUU IIEPEMEHHOIO HANpsHKEHUs] B CHUCTEME COOCTBEHHBIX HYX[
CTaHLIUH, U XapaKTePU3yeT YCTAHOBUBILHIICSA PEKUM aBapUITHOTO pa3psa;

- TOJIYKOBAasi — HOPMHUPYETCA KPAaTKOBPEMEHHBIM YBEIIMYEHHUEM TOKa
notpebutenet Ha BenuuuHy 70A mnurtenbHOCThIO 10 1 c. IlpeBbiieHue
YCTAaHOBJICHHBIX 3HAYEHUW TOKAa M JUIMTEJIbHOCTH TOJMKOBOM HAarpys3Ku
JOMyCKaeTcsl MpU 00O0CHOBAHUH, BBIIOJIHAEMOM IpH pa3padoTke npoekta COIIT.

Knaccudukauus mnorpedbuteneii MOCTOSIHHOIO TOKa MO BUAY Harpys3ku
npuBezeHa B Tabnure S.1.

Ta6nuna 5.1 — Knaccudukanus norpedbureneid moCTOSHHOTO TOKa

[TocrostHHas Harpyska Bpemennas Harpyska TomukoBas
Harpyska

YcTpoiicTBa ynpasieHus, HNHBepTOpBI pE3epBHOTO Bxurouenue u
CUTHAJINU3aluU, JOTHYECKOU mutadus ACY TII, CAY | oTkiaroueHue
OJIOKUPOBKH U PEICHHON A MIPUBOJIOB
3aIUThI HauaneHoe Bo30y:kae- | BBIKIIIOUYATENeH

YcTpoiicTBa IpOTUBOABa- | HUE TUAPOTEHEPATOPOB CpabatpiBaHue
PUHON aBTOMAaTUKU U MPHU- CBeTunbHUKY aBapuii- | ycTpoilcTB P3A u
BOJIbI KOMMYTallHOHHBIX HOTro ocBeleHus Ab, ITA
annaparoB (3JI€KTPOBUTa- pENeHBIX IIUTOB,
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TEJIbHbIC U MATUTHBIE) MyJbTOB yIPaBICHUS,
VYerpoiicTBa cBsi3H, 0Oecre- | HACOCHBIX MOXKapoTyIlle-
YUBAIOIIUE TIEpeaavy HUS, OCYIIEHUS ITPOTOY-
curHaiios P3A n ITA HOW 4aCTH, IPEHAKHBIX
ABapuiiHOE PBaKyaIMOH- YcerporcTBa cucteM
HOE OCBEILECHUE IUCIIETYEPCKOTO U TEXHO-
JIOTUYECKOTO yIIPaBJICHUS

5.3 B03MOXHBI CHAEAYIOIINE PEXXUMBI PAOOTHI CUCTEMBI IOCTOSIHHOTO TOKA:

Hopmanbhbiit — pexum obecniedenus: nutanus norpedureneit COIIT mpu
HOPMAJIbHOM pEXHUME PabOThl CUCTEMBI COOCTBEHHBIX HYXJ MEPEMEHHOTO TOKa
CTAaHLIUHM W MCIPABHOCTHU 3apsiAHO-TIO3APSIAHBIX YCTPOMCTB M LENEN MX MUTAHUS.
AKKyMyIATOpHBIE OaTapen padoTaroT B pEKUME IMOCTOSIHHOTO MO3apsi/a.

ABapuilHbIll — pPEXUM, BO3HHMKAIONIMN MpH HAPYIIEHUH HOPMAaIbHOTO
pexuma pabdotel Bcert umm yactu COIIT, cBs3aHHBIA C TOBpPEXKICHUEM
obopynoBanusi COIIT, yxyamieHueM KadecTBa JJIEKTPOCHAOXKEHUS  WJIU
nepeprIBOM 3ieKTpocHa0xeHus norpeouteneit COIIT.

Pexxum aBapuiftHOTO paspsia — pexxuM 00ecTieueHus MUTaHus TOTpeOuTeNe
COIIT npu aBapuiiHOM HCUE€3HOBEHHHM MEPEMEHHOIO HANPSKEHUS B CHUCTEME
COOCTBEHHBIX HYXJ] MEPEMEHHOr0 TOKAa CTaHIUU. PexxuM aBapuiiHOTO paspsiga
SBJISETCSI PACUETHBIM TIpU OOOCHOBAHMHM KOHQUTYpAIMU CXEMBbl U BBIOOpE
TEXHUYECKUX Xapakrepuctuk ooopynoBanus COIIT.

5.4 B HOpMambHOM peXUME TMUTAHHE CETH aBapUHHO-IBAKYaI[MOHHOTO
OCBEIIEHUS OCYIIECTBIsIeTCS OT obecTanimonHbIX cekiuii PYCH-0,4 kB, a npu
aBaApUIHOM HCYE3HOBEHHUM HamnpsbkeHus B cetu CH mepeMeHHOro Toka CTaHIUU
(B pekuMe aBapuUMHOTO pa3psijia) MHUTAHHE CETH aBapUWHO-IBAKYallMOHHOTO
OCBellleHUs TiepeBoauTca AckictBueM ABP Ha mnuTaHue OT CTallMOHAPHBIX
akkymysstopubix Oartapeit COIIT, oOecrneunBas MHHUMAIbHYIO TpeOyemyro
OCBEIIEHHOCTh B TEUCHUE PEXKUMa aBAPUMHOTO MOJIy4aCOBOTO pa3psiia.

[Ipu npoexTupoBaHUU AOKHBI OBbITH yuTeHbl TpeOoBanusa CTO 01.01.78-
2012 u CTO 17330282.27.140.020-2008.

5.5 Tlpu BeIOOpe emkoctu Oartapeit COIIT nauTenbHOCTH MCYE3HOBEHUS
nepemeHHoro HamnpsbkeHuss B cuctreme CH I'DC pgomkHa mnpuHUMAThCS B
COOTBETCTBHH C 1. 4.6.

6 IlpuHuunbl nocrpoeHus u TpedoBanus K cxemam COIIT

6.1 Iloctpoenme  cxembl  dnekTpuueckux  coeguHennii  COIIT
OCYILECTBIISIETCS B KOMIUIEKCE C KOMIIOHOBKOM 3JIEKTPOOOOPY10BaHUS, BEIOOPOM

9



CTO PycTuzpo 02.02.105-2013

WCTOYHUKOB TTUTaHUS, 3alIUTHON amnmapaTypbl U KaOesei ¢ ydeToM KOHPUTyparuu
CYIIECTBYIOMUX (MPU PEKOHCTPYKIIMH ) TUOO MPOCKTUPYEMBIX KaOCIIbHBIX TPacC.

Kondurypanus cxeMbl 3J€KTPUYECKUX COCTUHEHUN MPOEKTHPYyEeMOU 0o
pexkoncTpyupyemoit COIIT onpenensiercs cienyrouumMu TpeOOBaHUSIMU:

- obecrnieueHre TpeOyemMoro ypoBHS HaNpsDKEHUM y moTpeOuTenel Kak B
HOPMAJIbHOM PEXKHUME padOThI, TAK U B PEKUME aBAPUIHOTO pa3psia;

- BO3MOXHOCTb  BBIMIOJIHEHHSI ~ CEJIEKTUBHOW  3alIUThl  TUTAHUS
notpeduteneit COIIT ot Metammueckux u 1yroebix K3;

- obOecrieueHre BO3MOYKHOCTH HOPMAJIBHOW AKCIUTyaTaIllid U TEXHUYECKOTO
OoOCTy)KMBaHHUS AaKKyMYJSATOPHBIX Oarapeli © 1iemed BBOAOB paboyero w
pesepBHoro nutanus LLIIT 6e3 norepu nutanus norpeduteneit COIIT;

- obOecrieueHre BO3MOXKHOCTH TPOBEICHUS PEMOHTHBIX U PETJIAMEHTHBIX
paboT 6e3 orpaHuYEHUs PEKUMOB PAOOTHI OCHOBHOTO 000PY/I0BAHUS;

- npu pexoHcTpykunn COIIT cxema DdIEKTpUYECKUX COEAUHEHHW U
MpUMEHsieMOe O000pyJOBaHUE JIOJHKHBI OOECIEUYUTh BO3MOXKHOCTH IOATAITHOMN
PEKOHCTPYKIIUU 0€3 OrpaHUYCHUSI PEKUMOB PaOOTHl OCHOBHOT'O 000PYI0OBAHUS;

- cxema anektpuueckux coeauHenuid COIIT mgomkHa OBITH HpocTa M
HarJsaHa.

6.2 Ilpu mosTamHOW PEKOHCTPYKIIMM HEOOXOJUMO BBIJIETSATH B COCTaBE
COIIT:

- aKKyMYJSITOpHYIO OaTapero;

- MaHeNb BBOJA MUTaHUS (HEOOXOAUMOCTh MPUMEHEHHS 0OOCHOBBIBACTCS
IIPOEKTOM);

- YCTpOMCTBA 3apsia-noa3apsaa;

- yCTpoOicCTBa cTabuIn3aIuu (HEOOXOIUMOCTh MIPUMEHEHUS
00OCHOBBIBACTCS ITPOCKTOM);

- maHens pacapenenenus U (win) [IPOTsr;

- TaHEeJb aBaApUUHOTO OCBEIICHUSI.

[IpuHIMNIMATBHBIE CXEMBbl TUIOBBIX MaHeled BBOJAA MUTAHUS MPUBEICHBI B
[Ipunoxenuu A.

6.3 [lanens  BBOga  paboyero  MNUTaHWUS  YCTAHABJIMBACTCS B
HEIMOCPEICTBEHHON OJIM30CTH OT aKKyMYJISITOPHOW OaTtaped Ha pacCTOSIHUH, Kak
npaBuiio, He 6oree 20 M..

[lanens BBOjgAa mHTaHUS SBIASETCS M (YHKIUOHAIBHBIM  Y3JIOM,
00eCIeunBaOIIMM TMMTaHWE KaK BHOBb YCTAHABIMBAEMBIC paCHpe/lCTUTEIHHBIC
Tl Tak U cymectByromue LIIIT, 4To Mo3BOIAET OCYIIECTBIIATH IMO3TAIHYIO
pexoHcTpykiuto COIIT 6e3 orpaHuueHHs PEKUMOB pabOThl  OCHOBHOIO
000py10BaHUS.

10
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B ToM cmydae, ecnu mpoekTUpyeMblil 00 pexoHcTpyupyembid LIIIT
MOKET OBITh pa3MeIIEH B HEMOCPEACTBEHHOUN Oim3octu oT Ab M ucnonb30BaHue
crabuivsaTopa B IIENM BBOJA NMUTAaHUS HE NIpeaycMaTpUBAETCs, NMaHElb BBOJAA
NUTaHUsI KOHCTPYKTUBHO siBiisieTca 4acThio IIIIT u mMoxkeT ObITh BBINMOJIHEHA IO
cxemaM 1 u 2, nmpeacTaBiIeHHBIM Ha pucyHKax A.l, A.2 (mpunoxenue A).

6.4 Bapuantel cxem pacnpenenutenbubix nanenei IHIIT npuBeneHsl Ha
pucynkax A.3, A4 (mpunoxenume A). B pacmpemenuTenbHBIX —TaHENSIX
YCTAHABJIMBAIOTCSl 3allUTHBIC M KOMMYTAIlMOHHBIEC amnmapaThl LENneil NUTaHus
notpeoduteneit COIIT, a Takxke ciaeayronme yCTpoucTBa:

- YCTPOMCTBO KOHTPOJISI HAIIPSIKEHNS,

- YCTPOMCTBO KOHTPOJISI MOJIOKEHNS KOMMYTAllMOHHBIX allllapaToB;

- YCTPOMCTBO MUTAIOUIETO CcBeTa (IIPU HEOOXIUMOCTH);

- YCTpOMCTBO KOHTPOJIS U3OJISLINH;

- YCTPOMCTBO 3aIMUTHI OT NEPEHANPSIKECHUM.

JIst 3alUTHl OT MEPEHANPSHKEHUN MCMOIB3YIOTCS CUJIOBBIE JTUOJBI Kiacca
10 u Bbllie ¢ HOMUHATBLHBIM TOKOM 200 A u Oonee. 3alUTHBIN anmapar B IENU
3aIIMTHI OT NEPEHAIPSIKEHUN TOJKEH UMETh HOMUHAIBHBIN TOK HEe MeHee 100 A.

CocraB 000pyZI0BaHUSI YCTAaHABIMBAEMOI'O B PaCIpEACIUTEIbHBIX MaHEeNIsIX
MOKET OTJIMYaThCSA OT MPUBEACHHOrO Ha pucyHkax A.3, A.4 (mpusoxkeHue A) B
3aBUCUMOCTH OT COCTaBa MOTPEOUTENEeH U KOH(PUTYpaIluu CXeMbl TeHEPUPOBAHUS
COIIT.

[Ipu npoekTUpOBaHUU HOBBIX OOBEKTOB U PEKOHCTPYKIIMHU CYIIECTBYIOIINUX
ciaenyer pacnosarath pacnpeaenutenbHbie nanenu LIIIT B psgy ¢ nanemsmu
BBOJIa TUTaHUs, 3aPSAHO-TION3APSAHBIMM  arperaraMu U yCTpOHCTBaMU
CTaObUIM3aIMKM B HEMOCPECTBEHHOMN OJIM30CTH OT AKKYMYJIITOPHBIX OaTapei.

B Tom cnydae, ecam Mo KakMM-TO TPUYMHAM Takas KOMIIOHOBKa
HEOCYIIIECTBUMAa, BO3MOYKHAa KOMIIOHOBKA PaCHpeIeIUTEIbHbIX IMaHENel B BUIIE
oTnenpbHOr0  GyHKIMOHANBHOTO y3ma. [lpu a3ToM  cinegyer  pa3mMemiarthb
pacripeieIMTeIbHbIE MaHeTU KaK MOXHO OJIMIKE K TTaHeJIM BBOJIA MUTaHUS.

6.5 Iluranue momHbIX AnekTpoMarHuToB (100 A u Oosiee) BhIKIHOYATENEH
JOJDKHO ~ OCYIIECTBJISIBTCAS ~ OT  mKadoB  TMUTAaHUS,  pa3MeEllaeMblX B
HEIIOCPEACTBEHHOM OM30CTH OT BhIKIIoUYaTesaei. IlIkadbl muTanus JOJDKHBI OBITH
MOAKIIOUYCHBI K pasHeiM ceknusiM ojaHoro IIIIT, mbo x pasaeim IIIIT B
3aBUCUMOCTH OT cxembl opranuzaiuu COIIT.

BapuaHnTbl cxem mnuTaHUS pacnpeneNuTeNbHBIX MKaQOB TPHUBEACHBI HA
pucyHnke A.5 (mpusioxxeHue A).

Bapuant 1 nutaHus npeaycMaTpUBaeT YCTAHOBKY WHAWBUIYaTIbLHOIO
nrkada 11 KaKJI0TO BBIKJIFOYaTEsl.
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B BapuaHTe 2 cXembl penycMaTpUBAETCS yCTAHOBKA TPYIIOBHIX MIKA(OB
JUIsL TPEX BBIKIIIOYATENEH. DTOT BAPUAHT CXEMBbI MO3BOJISIET COKPATUTH KOJIUYECTBO
KaOENbHBIX IMEPEMbIUEK M KOMMYTAIMOHHBIX arlapaToB, YMEHBIIUB MPU ITOM
MOTEPU HANIPSIKEHUS HAa MEPEXOJHBIX KOHTAKTaX KOMMYTAI[MOHHBIX allapaTosB.

Bribop BapuaHTa cXeMbl TUTaHUS DSJIEKTPOMArHUTOB BBIKIIIOUYATENCH
MIPOU3BOJIUTCSI HA OCHOBAaHWM pacyeTa ypOBHEHM OCTAaTOYHBIX HAIPSIKCHUN Ha
ANIEKTPOMArHMTax BKJIIOYEHUS B KOHIIC PEeXHUMa aBApUHHOIO paspsiia.

B Tom ciywae, ecnu TpuUMEHEHME TIEPBOrO BapvaHTa CXEMbI HeE
oOecrieunBaeT TpeOyeMOro YpPOBHS HAIPSHKEHWUW BCIICACTBUE OONBIIHMX IMOTEPH
HanpsoKeHUsT B KaOENbHBIX — MEpEeMblYKaX W MEPEXOJHBIX  KOHTAaKTax
KOMMYTAIIMOHHBIX alnaparoB, CJIEAyeT UCIOJIb30BaTh BAPUAHT 2 CXEMbI MUTAHUS.

6.6 IlutaHue ceTW aBapUUHOTO OCBEIICHHS OCYUIECTBIIAECTCS OT MHaHEIU
aBapUHOTO OCBEIICHHS, CXE€Ma KOTOpOM TMpuBeleHa Ha pucyHke A.6
(npunoxxenue A).

B HOpMaJbHOM peXHME NUTAHUE TMAHEIW AaABAPUWHOTO OCBEHICHUS
OCYIIECTBIISIETCS OT OOIIECTAHIITMOHHBIX COOCTBEHHBIX HYX]I.

[Ipn aBapuiiHOM McUYe3HOBEHUH HarpsbkeHus B cetn CH nepemeHHOTO TOKa
(B pexuMe aBapuiHOTrO paspsiga) MUTAaHUE CETH aBAPUHUHOTO OCBEIICHHUS
nepeBoautcs aeiicreueM ABP Ha nutanue ot IIIIT.

JI71s1 NCKITIOYEHHUSI 3HAUUTENIbHBIX TOTYKOBBIX HAarpy30K Ha aKKyMYJISITOPHbIE
OaTapeu B MEpBbIA MOMEHT BO3HMKHOBEHHUS PEXHUMa aBApUMHOTO pa3psija B LECMb
BKJIIOUEHUSI aBAPUMHOTO OCBEIICHUS BBOAMUTCS 3a7€pPKKa BPEMEHU BKIIIOUCHUS
nopsJika S c.

Hcnonb3oBaHne CBETWIBHUKOB aBAPUITHO-IBAKYAIIMOHHOTO OCBEIIECHUS CO
BCTPOCHHBIMH T'€PMETUYHBIMU aKKyMYJATOPAMH JOMYCKaeTCs B KadyecTBE
JOTIOJIHUTENIBHBIX HCTOYHUKOB aBAPUUHO-3BAKYAIIMOHHOTO OCBEIICHUSI.

6.7 Ilpumenenue npeodpaszopareseir DC/DC (He06X0aUMOCTh, KOJMYECTBO,
nuTaeMasi  Harpyska) —ompenensercs — npoektom.  Kommuectso  DC/DC
npeobpazoBareneid, X MOUIHOCTh U CXeMa MOJAKIIOUECHUS] Harpy3KH 3aBUCSAT OT
KOJIMYECTBA, MOIIHOCTH U KOMIIOHOBKH MOTpEOUTENEH.

[IpeoOpazoBarenu IOJKHBI PACOaraThCs B HEMOCPEACTBEHHON OIM30CTH
OT MOAKJIIOYEHHBIX K HUM MOTpeOUuTemne.

[IpeoOpaszoBarenu, MNHUTAIONIME OCHOBHBIE U PE3EPBHBIC KOMIUICKTHI
YCTPOMCTB JOJDKHBI MHUTAThCS OT pasHbiX mnosiycekunit oxHoro IIIIT wmmm ot
passbix LIIIT B 3aBucumoctu ot cxemsl COIIT.

Ha pucynke A.7 (npuioxkeHue A) IpUBEIECHbI BAPUAHTHI CXEM BKJIIOUCHUS
DC/DC npeobpa3oBareei.
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Ha pucynke A.8 (nmpuioxkeHne A) IpUBEICHbI BAPUAHTHI CXEM BKIIIOUECHUS
DC/DC mnpeobpaszoBaTeneii B 1ensaX NHUTAHUS ONEPATUBHOW OJOKHPOBKH
(pe3epBHBIN NCTOYHUK MUTAHUSA).

B uensix Harpy3ku mnpeoOpaszoBaresie JOKHBI TMPUMEHSATHCS CHUCTEMBI
KOHTPOJISI M CHUTHaju3auuu, aHanoruunble npumensembiM B LHIIT u mxadax
pacrpeiesieHusl.

6.8 He momyckaeTcss mpuMeHEHHE IMOJOB B IIEMSAX BBOJOB pabodero u
PE3epPBHOTO MMUTAHUS VIS UCKITIOUeHUsT 00beanHenus 6atapent win cexmuid [IITT.

6.9 Bapuantel ogHonuHeiHbix cxeM noctpoerust COIIT mpencraBineHsl Ha
pucynkax A.9 - A.14 (mpunoxxenue A).

7 AKKyMYyJISITOPHBbIE OaTapeu

7.1 TpeOoBaHMS K AKKYMYJISITOPHBIM 0aTapesam

7.1.1 OcHOBHbIMU TpeOOBAaHUSMHU, NPEIBIBIAEMBIMU K AKKyMYJISTOPHBIM
OarapesM, SBISIOTCS BbICOKas HAAEKHOCTh M CIIOCOOHOCTh aKKyMYJISITOPHOM
OaTtapeu oOecrieunBaTh TPeOyeMyI0 pa3psIHYI0 EMKOCTh U JOCTAaTOUHBIA YPOBEHB
HanpsokeHust 'y motpedutenerr (He meHee 0,8 Uyoy) B TEUEHHE BCETO CpoKa
AKCIUTyaTallMi, a TaK *e JIUTENbHBIM (He MeHee 20 JeT) Cpok CiyxObl. Jliis
Oarapeit, npumensiembix B COIIT na 6a3e mkados LIIYOT nomyckaeTcsi CHUXEHUE
cpoka skcruryatanuu a0 10 ner.

7.1.2 Ha IDC [0mKHBI HUCIOIB30BaThCS  CTAIIMOHAPHBIE  MAJIO
00CITy’KMBaeMble CBUHIIOBO-KUCIIOTHBIE aKKyMYJIATOPHl BEHTHJIMPYEMOTO THIA T10
['OCT P MOK 896-1.

Ha TIDC pekomenayercs mnpumeHsath Ab ¢ miacTuHamMu  OOJIBLION
noBepxHocTH Trma GroE, nMeromme Cpok dKCIUTyaTallid He MEeHee 25 JeT, Majioe
BHYTpPEHHEE COIPOTUBJICHHE U OOJIBIINE 3HAUEHUS JOMYCTUMOI0 TOKa pa3psiaa Kak
MIPU MPOAOKUTENBHBIX pa3psAiax, TaK U MPU TOJTYKOBBIX HArpy3Kax.

7.1.3 Eciu TOKM aBapuilHOro paspsija HEBEJIUKA ¢ OTCYTCTBYET
3HAUMTEIbHAS TOJYKOBAs Harpy3ka JOMYCTUMO NMpUMEHATHh OaTapeu thuna OPzS,
OCSM. [lna COIIT, BemosHeHHbIx Ha 0a3e mkado IIYOT pexomenayercs
npuMeHeHue ManooOcnyxuBaeMbix Ab Tuma OPzZS 067104HOrO HMCHOJHEHUS U
pacrnoJyiaraéMbIX B OTAEIbHOM IIKa(dy, 000py0BAaHHOM CHUCTEMOUN TEPMOKOHTPOJIS
U TOJCOECIUHEHHOM K BBITSDKHOM BEHTWISILMU. B cilyduae HEBO3MOXXHOCTH
BBITIOJTHEHUS BEHTWISALMM JOIMYCTUMO HCIHOJIb30BAHUE T'€PMETU3MPOBAHHBIX
HeoOcmy)kuBaeMbIX akkymyssiTopoB VRLA. Ilpu stoMm, mpenmodrenue ciemyer
OTJaBaTh aKKyMYJISITOPaM, BBIOJHEHHBIM 10 TexHooruu dryfit.
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Knaccudpukanums  akKyMymnsaTOpHBIX ~ OaTaped W UX  OCHOBHBIE
XapaKTEPUCTUKU PUBEAECHBI B IPUJIOKEHNHU b.

7.1.4 TpebyeMoe KOJIM4YEeCTBO aKKyMYJIATOPHBIX OaTapeil onpeneisieTcs:

- KOJIMYECTBOM M MOIIHOCTHIO noTpeduteneit COIIT;

- komnoHoBko# norpeduteneit COIIT;

- BO3MOXHOCTBIO BBIIIOJHEHUS CEJIEKTMBHOM 3aIlMTHI LENEld NUTaHUS
notpeduteneit COIIT oT METAIIIMYECKUX U TYTOBBIX KOPOTKUX 3aMbIKAHMIA;

- BO3MOXHOCTBIO OOecredeHHs TpeOyeMOro YpOBHS HaIpSIKEHUH Yy
NOTpeOUTENE B HOPMAJIbHOM U aBapUUHBIX PEXKUMAX;

- TpeboBaHHMEM O0ecTeYeHUs] BO3MOXXHOCTH HOPMAJIbHOM ASKCIUTyaTalllH
Ab u neneit BBoa pabo4dero u pe3epBHOIO MUTAHUS LIUTA TIOCTOSHHOTO TOKA.

PexxuM  HOpPMaJBHOM  DKCIUIyaTallUM  IOAPAa3yMEBAaeT  BO3MOXHOCTH
OpraHM3ally perjiaMeHTHBIX U PEMOHTHBIX paboT 1o oOciayxuBaHuio Ab u neneit
BBOJIOB pabodero u pe3epBHoro nutanust IIIT 6e3 morepu wuimu CHMOKEHUS
HanéxHoctu nutanus norpeouteneit COIIT. Jlns obecrnedyeHuss Takoro pexxkuma
HEOOXOMMO HE MEHee JABYX aKKyMYJSITOPHBIX Oarapeil, paboTarouux B pexuMe
B3aMMOPE3EPBUPOBAHUS, IPU KOTOPOM B CIy4dae BbIBOJA HAa PEMOHT WIH
oOciy>KMBaHME OJHOM U3 Oarapeil, ocraBmasca B paboTe Oarapes IJOJDKHA
obecneunth nuranue norpeduteneir COIIT kak B HOpMaTbHOM pEXUME, TaK U B
pEeXUME aBapUITHOTO pa3psa.

7.1.5 B ToM cmywae, ecnu qama nuranus vactu Harpysku COIIT
UCITIOJIB3YIOTCSl cUcTeMbl TuTaHus Ha 0a3e mkados IYOT unm aHanoru4HbIx cO
BCTpoeHHbIMU ADB 00YHOro THMa ISl pe3epBUPOBAHUS NMUTAHUS 3THX CUCTEM
JOJKHBI, 10 BO3MOXXHOCTH, MCIIOJIb30BAThCS OCHOBHBIE CTAallMOHApHbIE OaTapeu.
[Ipy »>TOM peXHUM B3aHMMOPE3EPBUPOBAaHUS HE mpenycmarpusaercsa. llpum
HEIeJIECO00PAa3HOCTH PE3EPBUPOBAHMS OT OCHOBHBIX CTAallMOHAapHBIX OaTapei
(bonpmme paccrosinus) ycranaBnuBaroTcss naBa IIIYOT co Bctpoenubimu Ab
OJIOUHOTO THUMA M OPraHU30BBIBACTCS PEXUM B3auMopesepBupoBaHus. s
nutanuss  notpeduteneit  COIIT,  pacnojio)KeHHBIX  TO  TEPPUTOPUHU
pacnpeieuTeIbHbIX YCTPOMCTB BBICOKOIO HANpPsDKEHUS MpPeyCMaTpUBAETCS He
MeHee nByx Ab, paOotatouux B pexume B3auMopesepBupoBanus. g PV,
pacmojoXKeHHbIX BOMM3M, JHOO MPUMBIKAIOIIMX K TJaBHOMY Kopmycy ['OC,
nutanue norpedbureneit COIIT moxer ocymecTBisiThest OT Ab pacnonoxeHHON B
IJIABHOM  KOpIyce, Tpd  COOTBETCTBYIOIIEM  pacuéTHOM  OOOCHOBAaHHUU
BO3MOXHOCTH 3amuThl Henei nutanus COIIT ot metamnmyecknx u ayroeuix K3 ¢
oOecrieyeHueM YCJIOBUM CEJEKTUBHOM paOOThl 3aIUT M 3AlUTHBIX anmnaparoB, a
TAaKK€ BO3MOXXHOCTHM oOOecrnedeHuss TpeOyeMoro YpOBHSI HaIpsHKEHUH Ha
notpebutensx COIIT B HOpMabHOM M aBapUHHBIX peXXUMaX.
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7.1.6  AKKyMyJsITOpbl, KaK  NpaBUJIO,  JOJDKHBI  IOCTaBISTHCS
CyX03apsiKEHHBIMU B KOMIUJIEKTE C 3JIEKTPOIUTOM.

7.1.7 Ona pexoncrpyupyembix I'9C u 'TADC nomyckaercsi pa3MelnieHue
IByXx Ab B OJHOM MOMELICHWHM TPU YCIOBUHU BBINOJHEHUS MEPOIPHUITHH IO
B3PBIBO3ALIMIICHHOCTY W MOXapo3allMIIEHHOCTH. B cTposuuxcs u
npoektupyeMbix ['DC u 'TADC Heobxoaumo pa3Mmemarh Kaxayo Ab B oTAenbHOM
MOMEIICHUHU.

7.2 BpiOOp €MKOCTM H KOJMYECTBA 3JIEMEHTOB AKKyMYJISITOPHOM
OaTrapen

7.2.1 Pacu€THbIM pekuMOM Il BbIOOpa €MKocTH ADb sBigeTCS pexuUM
aBapUMHOTO paspsga. ITOT PEKUM MOKET BO3HUKHYTh B JJFOOOH MOMEHT U B TOM
cilydae, €Clid PeXUM aBapUUHOIO Paspsiia COBMNAI IO BPEMEHU C IIPOBENCHHEM
PEMOHTHBIX WJIM pErjlaMeHTHBIX paboT Ha ojxHoM u3 Ab nubo B memsx BBOAA
pabouero nmrtanus IIIIT; nuranue notpedureneit COIIT  momkHO
OCYIIECTBIIITECSL  OT  pe3epBupyromesn Ab ¢ HUCIOIB30BaHMEM  LIENEH
B3aMMOPE3EPBUPOBAHUS.

7.2.2 YcraHOBUBLIEECS 3HAYEHHE CYyMMBbI TOKOB IOCTOSIHHOM M BPEMEHHOM
Harpy3Kd pexuMma aBapuHHOro paspsia sBISETCs pacu€THbIM /i BbIOOpa
paspsaHoi €éMkocTtu. BpiOOp €MKOCTH B 3TOM cllydae MpPOU3BOJUTCS IO
pa3psIHBIM XapaKTEPUCTHKAM, MPEOCTABISIEMBIM B BHJI€ TaOIUIl JINOO rpaduKoB
B cocTaBe JOKyMeHTaumu Ha Ab. Pa3psaHbple XapaKTEpUCTHUKH IO3BOJISIIOT
ONpENENUTh HEo0XoauMyro €MKocTh AbB MO W3BECTHOMY TOKY pas3psiaa, IO
BPEMEHH pa3psaa U JOMYCTUMOMY KOHEYHOMY HAIpsbKEHUIO Ha snemeHte Ab. B
KaueCTBE BPEMEHH pa3psia NPUHUMAETCS JA0MYCTUMOE BPEMSI pEKUMa aBAPUNHOTO
paspspa (0,5 4), a B KauecTBe TOKa pa3psia 3HAUCHHE YCTAaHOBHBIIETOCS TOKA
peXrMa aBapuitHOTO paspsia ¢ y4ETOM B3aUMOPE3EPBUPOBAHUS.

7.2.3 Tlpu BbIOOpe EMKOCTH OaTaped CleIyeT YYHUTHIBaTh CHIKEHUE
(dakTHyecKkoil pa3psAIHON €MKOCTH B KOHIE CpPOKa 3KCIUTyaTallud Ha BEJIUYHUHY,
yYKa3aHHYIO 3aBOJJOM-M3IOTOBUTENIEM B JOKYMEHTAlMKU Ha AD.

7.2.4 EMKOCTb CUMTaeTCs JOCTATOUHON B TOM CIIydae, eClH 3a JOIMyCTUMOE
BpeMsl pa3psiia TOKOM aBapUHHOTO paspsla HampsbkeHue Ha 3yeMeHtax Ab
cHU3uTCS 10 3HaueHus 1,8 B Ha anement. B ciyuae ucnosnbp3oBaHus B LIETIH BBOJA
nutanus [T crabunuzatopa HanpssKEHUS JOIMYCTUMO CHIDKCHHME HAIPSKCHUS
1o 3HaueHus 1,75 B Ha aneMeHT.

7.2.5 BeiOpannas mo paspsaHoit émkoctu Ab momkHa ObITH IpOBEpeHa Ha
CIIOCOOHOCTh OOecreueHrus TpeOyeMOro ypOBHsSI HAINpsDKEHUs Y TOTpeOuTenei
0,8 Uuon (176 B)
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B tom cnyuae, ecnu TpeOyeMblii ypOBEHb HAIPSKEHUST HE 00eCIeunBaeTCs,
HEeoOXomuMo 7100 mpuMeHUTh Ab Oombiieli EMKOCTH, WMEIOIICH MEHBIIeE
BHYTPEHHEE COMPOTUBJIICHUE, MO0 YMEHBIIUTH TMOTEPU HANPSHKEHUS B MU
NUTaHUsl MOTpeOuTeseH, yBeInuuB ceueHue kabened. OnTuMaibHBIM BapHaHT B
ATOM cilydae TpeOyeT pacu€éTHOro 000CHOBAHUS.

7.2.6 Omnpenenenue TpeOyeMoro KoJMyecTBa 3ieMeHToB Ab mpousBoauTcs
UCXOAs W3 3HAYCHMS HAIPSOKCHHs TOJEP)KUBAIOIIETO 3apsna (yKa3blBaeTcs
MPOU3BOJIUTENIEM). 3HAUCHUE HaNpsDKEHUS MOAJCPKUBAIOIIECTO 3apsia s
akkymymstopoB Tuma GroE, OGi, OPzS - 2,23 B Ha »31eMeHT, a A
akkymyssitopoB Tunia OCSM — 2,25 B Ha anemeHT.

Hampsixkenue mnojiepKuBawmmiero 3apsana akkymynstopoB tuma VRLA
oObIYHO cocTaBisieT 2,27 B Ha »1MeMeHT, OJHAKO [JIi OTIEIbHBIX THUIIOB
MIPOU3BOIUTENIEM MOXKET YKa3bIBAThCS JPYro€ 3HAUCHHUE HANPSHKEHUS, KOTOPBHIM U
ClIelyeT pyKOBOJCTBOBATHCS MpH BHIOOpE KONIMYECTBA dJeMEHTOB Oatapeu. [Ipu
HANpsOKEHUW TOJJEpKUBaroNiero 3apsaa 2,23 B Ha sneMeHT W MaKCHMalbHO
nonyctuMoM HanpsbkeHnn Ha mmHax IIIT npu pabore Ab B pexume
noctostHHOTO Toa3apsiaa +5% Ugyey = 231 B HeoOxomumo 104 pabounx smeMeHTa
Ab. Tlpu npyrux 3HaueHUSAX TpeOyeMOro MOAIEP KUBAIOIIETO HAIPSIKEHUS
KOJIMYECTBO 3JIEMEHTOB OyAeT ApyruM. Meroanka u npumep Beidopa émMkoctu Ab
MIPUBEICHBI B MPUJIOKEHUHU B.

8 3apsigHo-moa3apsi/AHbIE YCTPOiCcTBA

8.1 3apsaHO-nIO3apsAAHBIC YCTPOMCTBA NMPEIHA3ZHAYEHBI JJIS:

- oOecrieueHusi mojazapsga akKyMyJSITOpHOM OaTaped NpHU MOCTOSSHHOM
CTAOMJIM3UPOBAHHOM HAIPSKEHUU MOJIEP>KUBAIOILETO 3apsia, peKOMEHI0BAHHOM
MIPOU3BOJIUTENIEM AKKYMYJIATOPHOM Oarapen, 00€CIeurBarONIMM KOMIICHCAIIUIO
MOTEPh EMKOCTH, BCIIEJICTBUE CaMOpa3ps/ia WM KPaTKOBPEMEHHBIX pa3psanoB. [Ipu
HOpManibHOM  peskume pabotel  COIIT  3apsiaHO-TIoA3apsiAHBIE  YCTPOMCTBA
oOecreynBaloT nuTanue nocrositHHoi Harpysku COIIT;

- oOecrnieuenue 3apsina Ab m00bIM U3 pa3pelieHHbIX MPOU3BOAUTEIIEM
aKKyMYJISITOPOB CIOCOOOM, BKIIIOYasl YpPaBHUTENIbHBIA M YCKOPEHHBIA 3apsij
(BapuaHTBhI METOOB 3apsa Ab mpuBeneHsl B npuiioxkeHuu ).

8.2 KonmdecTBO 3apsIHO-TION3APSIHBIX U TMOA3APSAHBIX arperaToB
omnpeaensieTrcs KoJduuecTBoM Ab 1 MX KOMIIOHOBKOM.

[lutanue 3apsAHO-MOA3APSIAHBIX W MOA3APSAHBIX YCTPOMCTB JOJKHO
OCYIIECTBIAThCA OT obmectannuonnbix ceknuiit PYCH — 0,4 xB. 3apsanHo-
No/A3apsIHbIE U MO3aPSAIHbIE YCTPOMCTBA TOJKHBI aBTOMAaTUYECKU BKIIIOUATHCS B
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Cllyda€ BOCCTAHOBJICHUSI NUTaHUS CO CTOPOHBI NEPEMEHHOrO HAIPSKEHUS MU
POAOKAaTh paboTy B M3HAYAIIBHO YCTAaHOBJICHHOM PEXUME.

[IluTanne B3aUMOPE3EPBUPYIOLIUX 3apSAAHO - TOA3APSIIHBIX YCTPOWCTB
HEO0OXO0IMMO OCYIIECTBIATh OT pa3Hbix cexuuii [I{CH 0,4 xB.

8.3 3apsaHo-noa3apsAHbIE YCTPOWCTBA JOJDKHBI 0O0€CIeUrBaTh TOYHOCTH
CTaOMJIM3AI[MM BBIXOJHOTO HAIPSDKEHUS B PEKUME TOACPKUBAIOLIETO 3apsaaa He
xyxke +1% u obecrieunBaTh TEPMOKOMITEHCALUIO HAIPSHKEHMS TIOIIEP>KUBAIOLLETO
3apsaa.

8.4 YpoBeHb mymbcaliii Ha akKTUBHOW Harpyske 6e3 Ab nmomxeH ObITh He
oonee +£0,5% Bo BceM uara3oHe JOMYCTUMBIX HArpy3o0K.

8.5 3apsnHo-moA3apsIHbIE yCTPOMCTBA JOJDKHBI HMETh  OJIOKHUPOBKY
BKJIFOUEHUS pexuma 3apsga Ab INpu  OTKIIOYEHHOM MPUTOYHO-BBITSHKHON
BEHTWISILIMM [TOMEILEHUSI aKKyMYJIITOPHOH OaTapeu.

9 VYcrpoiicTBa cTa0MIM3ANUN HATIPSIKEHUSA

9.1 Tlpu HEeBO3MOXKHOCTH ObOecredeHHsI TPeOyeMOro YpOBHS HAMPsDKEHUS Y
noTpeduTeNnel B peXUME aBAPUHUHOIO paspsaa JOMYCKAeTcs MPUMEHEHHUE
CTaOMIIN3aTOPOB HarpskeHus. CxeMa MOJKIIIOUYEHHs CTaOMIIN3aTOPOB MPUBEIEHA
B [IPUJIOKEHUU A.

OcobeHHocTH BBIOOpa aKKyMYJSTOPHBIX Oarapeil W pacdy€ToB 3HAYCHUU
TOKOB KOPOTKOTO 3aMbIKaHUS U IOTEPh HAIIPSKEHUS B CETHU IPH MCIOJIb30BAHUU B
uenu BBoaa pabouero nutanus LIIIT crabunuszatopoB TpUBEAEHBI B
npunoxenusx B, 1, E, 1.

10 Arperartnl Oeciepe0OHHOT0 MUTAHMUS

10.1 KommuectBo u wmomHocTh ADBIl, wncnonb3yembIx [ TUTaHUS
noTpeduTeseil MepeMEeHHOro OINEpaTMBHOIO TOKa 3aBUCUT OT KOJMYECTBa,
KOMIIOHOBKM W MOUIHOCTH MOTpeOuTeneld, TpeOyoUMX TapaHTUPOBAHHOTO U
MOMEXO03aIIUIIEHHOT0 TUTaHUsI W OIpenesseTcss NMpu pa3paboTKe MNPOEKTHOU
JIOKyMEHTAI1H.

10.2 IIpu m3BECTHOI MOJHON MOUIHOCTH HArpy3KH MEPEMEHHOTO TOKA Syarp
(xBT) aktMBHas cocramisromas Harpy3ku ABIl Ha cTOpoHE MEpeMEHHOro TOKa
380/220 B:

Prarp= Swarp'COSQ, KBT (10.1)

10.3 3HaueHue TOKa Harpy3Kd Ha CTOPOHE MOCTOSIHHOTO TOKa MHBEpTOpa
ABIT:
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P
Harp

=22 A 10.2

L™ (102)

rae . — kod3dduimeHT nose3Horo nercteus naBepTopa ABII;

U=220 B — ¢a3noe HampspkeHne Ha Beixoie uHBepTopa ABIL.

10.4  Texuuueckue  xapakrtepuctuku  ABIl  ompenensiorcs  mpu
NPOEKTUPOBAHUN CHUCTEMBl ONEPATUBHOTO TEPEMEHHOTO TOKa, MPU ITOM
pexkoMenyetcs: mpumenenue tpexdasznbix ABII ¢ nutanuem unsepropa ABII ot
cTaHIIMOHHOU akkyMyssiTopHou 6atapen COIIT na Hanpsokenun Uyo,=220 B.

10.5 Jlomyckaercs mnpenycMaTpuBaTh B IMPOEKTaX BapUaHT OpraHuU3alluu
ABII ¢ uHIMBHUyaTbHBIMA aKKYMYJIATOPHBIMU OaTapesMu CO CPOKOM CIYX OBl HE
meHnee 10 ner.

11 IIpeodpa3zoBatean Hanpsikenuss DC/DC

11.1 TIIpeoOpazoBarenun Hampspkeruss DC/DC  mpennazHadeHbl IS
o0ecrieyeHnsl NMUTAaHUS MOTPEeOUTENeH C Pa3IMYHBIMU YPOBHSIMH HOMHHAJIBHOTO
HaIIPSDKEHUS. TUTaHUS U TAJIbBAHUYECKOW Pa3Bs3KU YYAaCTKOB CETH ONEPATHBHOIO
IIOCTOSIHHOT'O TOKA.

11.2 Ins oGecnieyeHus] MUTaHUS TOTPEOUTENEH C pa3IUYHBIMU YPOBHIMU
HOMUHAQJIFHOTO HANpsDKEHUs NMUTaHWus TnpeoOpazoBatenu Hanpspkerus DC/DC
HEOOXOJMMO YCTaHABIMBATh B HEMOCPEACTBEHHOW OJM30CTH OT KOHEYHBIX
noTpeOuTeNel MOCTOSHHOTO TOKA.

11.3 Beibop mect ycranoBku mnpeobpaszopareneii DC/DC mis obecnieueHus
raJIbBAHUYECKOM PpA3BA3KH YYacCTKOB CETH OIEPATUBHOIO IIOCTOSIHHOIO TOKa
OOOCHOBBIBaeTCSI MpH pa3pabOTKe MPOEKTHbIX pemeHud. [Ipum yctaHoBke
npeobpaszoBareneld HECOOXOAUMO OOCCIEYUTh HMX 3alIUTy OT METAUIMYECKUX U
nyroBbIX K3 B BEIXOIHBIX LIETISX.

11.4 TIpeoOpazoBaTenu HANPSIKEHUS TOJHKHBI 00€CTIeUUBAaTh:

- TaJIbBAaHUYECKYIO  pa3BA3Ky  MEXKIYy  BBIXOAHBIM W BXOJHBIM
HaANPSHKEHUSIMU;

- HEeoOXOJUMbI YPOBEHb HANPsKEHUS Ha KIeMMax MOTpeOuTenel Bo Beex
pexumax padbotsr COIIT;

- KOHTPOJIb CONPOTUBIICHUS U30JISILUH BBIXOHBIX LIEIEH;

- JIOCTaTOYHYIO JJIsl MUTAHUS Harpy3Kyu MOIIHOCTB;

- YpOBEHb IMyJbCAllMii BBIXOJHOTO HAMPSHKEHUS, YIOBJIETBOPSIOIIMIA
TpeOOBAHMIM MOJIKJIIOYaeMON HATPY3KH;

- CHUTHQJIM3alMI0 HEHCIPAaBHOCTU U OTKJIOHEHHH YPOBHS BBIXOJHOIO
HaIPSHDKEHUS OT JTOIYCTUMBIX MPEIETIOB.
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12 PacnpeaesurejibHble IUATHI W MKa(bl CHCTEMBbI
ONEPATUBHOIO MOCTOSTHHOI0 TOKA

12.1 IIut mocrosuHoro toka (IIIIT) mpenHazHaueH Ml MOAKIIOUCHUS
WMCTOYHUKOB THUTAHUS, YCTPOMCTB CTAOMJIM3AIMU HAMPSHKEHUS W paclpeeeHus
ANEKTPOIHEPTHUH 1O rpynnam sekrponprueMHukoB COIIT.

12.2 1Ikadgpl MUTOB TOCTOSHHOTO TOKa JOJDKHBI  YJOBJIETBOPSTH
CJIETYIOIIUM TPEOOBaAHUSIM:

12.2.1 konmuectBo LIIIT na I'DC nomxHo ObITH paBHO ynciy Ab;

12.2.1 B mpenenax kaxpaoro IIIIT momxHO obGecneunBaThCsS pa3MEIICHUE
KOMMYTAllMOHHBIX M 3alIUTHBIX annaparoB, YCTPOMCTB KOHTPOJS H3OJSALUH,
YCTPOMCTB MOHMTOPHHIA, YCTPOMCTB 3alUTBl OT NEPEHANPSIKEHUN, MECTHOU
CUTHAJIM3ALUH, PSAAOB KJIEMM JJIsl IPUCOEIUHEHUS KaOeIbHbBIX JTUHUHA;

12.2.3 mo tpeboBanuto 3akazuumka IIIIT MoxkeT uMeTs yCTpONUCTBO
«MHTAOIIETO IUTI0CAY;

12.2.4 pa3memienue anmapatypbl U psaoB kiemm B mkadax LT gomxHO
o0ecreynBaTh BO3MOXHOCTh CBOOOJTHOTO JIOCTYIIA K JIIOOOMY M3 HUX ISl 3aMEHBI,
BBITNIOJIHEHHSI PEMOHTHBIX Pa0OT U pabOT M0 TEXHUUYECKOMY 00CITy>KHUBaHHUIO;

12.2.5 muT T[OCTOAHHOTO TOKa JOJDKEH pa3Memarbcss B mIKadax
JIByXCTOPOHHETO OOCIYKMBaHHs, UMETh OTKPBIBAIOLIUECS ABEPLbI Ha JHUIEBOU U
TBUIBHOW CTOPOHE, IO3BOJISIOIIME BBINOJHATE TEXHUYECKUH KOHTPOJIb U
onepatuBHOe ympasieHue. [pyroe ucnonnenue IIIT moxxker mpuMeHeHO mpu
COOTBETCTBYIOIIEM 00OCHOBAHUU;

12.2.6 snekTpuyuecKre COSIUHEHUs annapaToB BHYTPH IIUTA AOJHKHBI OBITH
BBINIOJIHEHBl HW30JMPOBAHHBIMU TPOBOJAMH C MEAHBIMHU >KWIAMH M MEAHBIMU
HIMHAMH;

12.2.7 na IOIIT momkHBI OBITH TPUMEHEHBI KOMMYTAIIMOHHBIE YCTPOWUCTBA,
IIPEIHA3HAYECHHBIC JUISl BBINOJIHEHUS ONEpalnid MMOJ HArpy3KOd M MO3BOJIIOLIUE
BBINIOJIHATH OINEpPAlMU BKIOYEHUS! OTKIIOUYEHUsI 0€3 JOMOJHUTEIbHBIX 3alIUTHBIX
CPEIICTB;

12.2.8 mpumMeHsiemasi 3alllMTHAs amnmapaTypa, Kak MpaBWIIO, JAOJKHA OBITH
CTAI[MOHAPHOTO WJIM BTHIYHOTO UCIIOJHEHUS;

12.2.9 wu3MepuTenbHas ~ amnmaparypa, anmnaparypa  yIOpaBji€HUS U
CUTHAJIM3AIUH JI0JKHBI OBITh YCTAHOBJICHBI Ha JBEpsX miKada;

12.2.10 pa3menieHre OpPraHOB YIPABIEHUS U CPEJACTB OTOOPAKECHUS
uHpopmaruu o coctossHu COIIT AOMKHO COOTBETCTBOBATH PEKOMEHAALMSIM
I'OCT 12.2.033.
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13 CucreMbl MOHUTOPHHIA

13.1 Monutopunr COIIT gomken obecneunBaTh aBTOMATHYCCKUI
KOHTpOJIb U peructpanuio napamerpoB pexuma COIIT, onosenieHue 1exxypHOro
nepcoHasna o0 OTKJIOHEHUSIX MMapaMeTPOB PeKUMa OT JIOIYCTUMbIX 3HAYEHUH.

13.2 Cuctema MOHUTOPHHTA JIOKHA 00€CTICUMBATD!

13.2.1 ABTOMAaTHYECKyH) PETHCTpAlMI0O W  ocHuuIorpadupoBaHHe
CJIEAYIOIIUX apaMeETPOB:

- TOKa B lienu Oarapeu;

- HaNpsDKEHUM Mex Ay BbiBogamMu Ab (HanmpspKeHUi rpynn akKyMyJIATOPOB);

- HanpsbkeHui Ha coopkax IIT;

- MyJIbCAllNil TOKA 3aps/a;

- CONPOTHUBJIICHUN  H3OJSIIUU  TOJIOCOB  PACHPEACIUTENbHON  CETH
OTHOCHUTEJIIBHO «3€MJIM» C YCTPOWCTBA KOHTPOJS M3OJSLMM W HANPSKEHUN
noyirocoB Ha IIIIT OTHOCUTEIBHO «3EeMIIN.

13.2.2 ABTOMaTH4ECKUI KOHTPOJb U (PUKCALHIO:

- nesoctHocTH 1ienu Ab (006pbIB);

- CUMMETPHUHN HANPSKEHUH TPYIIT aKKyMylIsTOpoB Ab;

- UCIIpaBHOCTH 3V ;

- TIOJIOKEHUS U COCTOSIHUS BCeX 3alluMTHBIX anmaparos LIIIT;

- COCTOSIHME aBTOMaThueckux Boikitouareneit [IIPOT.

HeoGxonumo mpeaycMOTpeTh YCTPOMCTBA OTOOpa)Ke€HUs MapajjiebHOM
pa6ote! aByx LIIIT.

LIIIT nmomkeH coxepxaTh NPUOOPHI W YCTPOWCTBA JI BU3YaJbHOTO
KOHTPOJIS CIEAYIOIMX MApAMETPOB:

- HanpsDKEHUs Ha COOpKax;

- COMPOTHUBIICHUS U30JSLIUH MOJIOCOB CETU OTHOCUTEIBHO «3EMITNY;

- COCTOSIHMS TUIaBKUX BCTABOK MPEIOXPaHUTENEH;

- nenoctHocty nenu Ab n ucnpasnoctu 311V

- ToK B 1ienu Ab;

- HanpsDKEHUE MEX Ty nosrocamu BBoga Ab u «3emmein»

- HaANpsDKEHUS TPy akKyMyJsaTopoB Ab.

[lepeueHp cHUTHAIOB aBapUMHBIX COOBITHH I mepemaun B ACY TII
OnpeeaeTCs] IPU NPOCKTUPOBAHUMU.

13.3 CucrteMa MOHUTOpPUHIA JIOJ>)KHA UMETh HE MEHEE JBYX BBOJIOB MUTAHUS
c ¢ynkaueit ABP. PekoMmenayercs uMeTh OJWH BBOJ NHUTaHHUS OT CETH
NEePEMEHHOr0 TOKa, BTOPOIl BBOJ OT CETH MOCTOSAHHOIO TOKa. Hanuuue nutanus
M0 Ka)/JI0MY U3 BBOJIOB JOJIKHO IMOCTOSIHHO KOHTPOJIUPOBATHCA.
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13.4 Cucrema MOHUTOPWHIA, KakK MpPaBWIO, JODKHA COCTOSATH W3
CHEAYIOIINX MOAYJICH:

- MHUKPONPOIIECCOPHOE YCTPOMCTBO OCYLIECTBIsSONIEe COOp M aHaIMU3
uH(pOpMaIUU BCEX MOJyJIeH BXOASIINX B KOHPUTYypaLIHIO0 CUCTEMbI MOHUTOPUHTIA;

- Onok ympaBieHus W MHAMKaUMU. Kak npaBuiio, JOJKEH BKIIOYATh B
cebs1 MHOTO(DYHKIIMOHANBHBIN KUAKOKPUCTATUIMUECKUN JUCIUIEM U TaHesb
ynpasienns.  OOecnieunBaeT  OTOOpakeHWE HA  JUCIUICE  JAHHBIX  T10
KOHTPOJIMPYEMOM cHUCTEMe, 4epe3 OJOK yHpaBJi€HUS OCYIIECTBISAECTCS BBOJ U
M3MEHEHHUE YCTaBOK, HACTPOWKA YCTPOMCTB, BXOJAIIUX B CUCTEMY MOHUTOPHUHTA.
brok ynpasiieHnst 1 MHIUKAITUHN pacrojiaraeTcsl Ha 1Bepu mkada;

- MOJYJIH U3MEPEHHsS] — MOJYJU OINEpPaTUBHOTO HU3MEpeHHs, HU(pPoOBOTO
ociiiorpadupoBaHusl M apXHBAIlMU TEKYIIUX 3HAYEHUW HANpPSOKEHHUS U TOKa.
Kananbl Toka 1 HanpsiKEHUS TaJbBAHUYECKH Pa3BA3aHBI.

-  MOJIYJM aHajdu3a COCTOSIHUSI KOMMYTAllMOHHOM ammapatypel U
BBISIBJICHUSI  aBapUMHOTO  cpaOaThiBaHUS aBTOMATHYECKUX  BBIKJIIOUYATEIICH.
KOoHTpoib COCTOSIHMSI KOMMYTAllMOHHOM — ammaparypbl  OCYIIECTBISIETCS €
MOMOII[BI0 OJIOK-KOHTAKTOB, IO KOHTPOJIIO HAMNpsKEHUS HEMOCPEACTBEHHO 3a
3aIUTHBIMU anmnapaTaMmH.

13.5 Cucrema Mmonutopunra IIIIT momxua ObITh MHTETpHUpOBaHa B ACY
TII TDC wuyepe3 TEXHOJOTHYECKYHD CE€Th MEPEAauYd JaHHBIX MOCPEACTBOM
pe3epBUPOBAHHBIX IU(GPOBBIX KaHAIOB CBs3u. JlobkHa  oOecreunBaThCs
aBTOMAaTHYECKas TIepejadya CUTHAIU3AIMU, OCHWUIOIpaMM U HU3MEpPeHUN Ha
cTaHUMOHHBIN ypoBeHb ACY TII.

13.6 JIns curnanmuzanuu aBapuitHeIx coObIThil Ha IIIT ¢ momoripio cyxux
KOHTAKTOB (JAMCKPETHBIX CHUTHAJIOB) B CYLIECTBYIOIIYID CXEMY CHUTHAJIA3ALUU
CTaHIIMU (POPMHUPYIOTCS, KaK MPaBUIIO, OJWH OOIIMI CUTHAT HEUCIIPABHOCTH H
CUTHaJ O 3aMbIKaHUH Ha «3emMito» B cetu COIIT.

13.7 Jlna BU3yalbHOTO KOHTPOJS BEIMYMHBI TOKA, MPOTEKAIOUIEro B IIEMHU
BBoja pabouero nutanus LIIIT or AB, Ha nBepue mkada ycTaHaBIUBAETCSA
amriepMeTp. JJis KOHTpOJIsl TOKA Moj3apsia YCTaHABIMBACTCS OTACIbHBIN MpUOOp
C COOTBETCTBYIOIIEU IIKAJIOM.

13.8 s BU3yambHOTO KOHTPOJIS BEIMYUH HANPSHKCHUN aKKyMYJISTOPHBIX
Oarapeit m wHampspkeHuit cekmuii LIIIT ma nBeprax mikada ycraHaBIMBarOTCS
BOJIETMETPHI.

13.9 Ha nBepuax mikadoB pacrpeesieHusl IMUTOB IOCTOSHHOTO TOKa
JIOJDKHA OBITH MPETyCMOTPEHAa MECTHAs BHU3yallbHAasi CUTHAIW3AIUS IOJOXKCHUS
3aIIUTHBIX aIapaToB U MHEMOCXEMA.
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13.10 [ns KOHTPOJIA COMPOTHBICHHUS HW3OJSAIUA B CETH OINEPATUBHOTO
MOCTOSTHHOT'O TOKA Ha KaXJ0M U3 MUTOB MocTosHHOTO Toka 'DC (I'ADC) nomxHa
MPUMEHSTBCA CUCTEMAa KOHTPOJS M30JSLMM W aBTOMAaTHU3MPOBAHHOTO TOHCKA
«3EMITN».

VY eTpoilcTBO KOHTPOIISE M30JISILIMK I0JDKHO 00ecrieunBaTh B aBTOMAaTHUYECKOM
peXrMe KOHTPOJIb U U3MEPEHUE CONMPOTUBIICHUS n3oisuuu nontocoB cetu COIIT
OTHOCHUTEIBHO «3eMiI» U (OPMHUPOBATH CUTHAIBI O CHIKEHUU COIMPOTHUBIICHUS
W30JISIAN HUKE JOMMYCTUMBIX MPEAEIOB:

- IPEAYNPEIUTEIbHBIA «HAMPSHKEHUE U3O0JISIIIUU CHHXKEHOY - TIPU CHUKCHUH
YPOBHS U30JIALIMU OJTHOTO WJIM OJJHOBPEMEHHO JIBYX MOJIIOCOB HUXKE 135 kKOM;

- aBapUUHBIN «3€MJISI B CETW» - NIPU CHUKEHUU YPOBHS M30JSIMU HUxe 20
kOwm.

YCTpOUCTBO KOHTPOJISL H3OJSAUMM  JOJDKHO IOAKIIKOYATBCSA II0 CXEME
M3MEPUTEIBHOIO MOCTa C MPHUBA3KOW MOJIIOCOB YEPE3 PE3UCTOPHI K «3EMIIE».
Cucrema A0DKHA TO3BOJISITH — ONPEAETUTh (PUAEp, B KOTOPOM IMPOHU3OILIO
MOBPEXCHUE U30JSIMK 0€3 OTKIIOUEHUS MOTpeduTene, a Takke o0ecrneunBaTh
KOHTPOJIb M TOWCK TMOBPEXKICHUS B PA3IMYHBIX DKCILTyaTallMOHHBIX PEXUMAX
COIIT, B Tom uucie nipu ooveauHenuu IIT no memnsim B3aumMope3epBUpPOBAHMUS.

[To TpeGoBaHUIO 3aKa3uyKMKa MOMCK MOBPEKIECHHOTO (uiepa NOIKEH OBbITh
oOecrieueH MPUMEHSIEMOM CHCTEMON U Ha BTOPUYHBIX [TUTAX pacipeiesieHus.

Pabota yctpoiicTBa KOHTPOJISl HE JI0JKHA BBI3bIBATH JIOKHOE cpabaThIBaHUE
YCTPOMCTB PEIECHHON 3aIUTHI U ABTOMATUKH.

13.10 KonkpeTrHsle Tumbl nOpuOOPOB, MpeoOpazoBarenedl U APYyrux
yctporctB  KoHTposis mnapameTpoB COIIT onpenensrorcs mnocne MNPUHATUA
pelIeHrs O MPUHIIUIIE OCTPOEHUS CUCTEMbI MOHUTOpUHTra Ha ['OC.

14 3amuTHBIE  KOMMYTALMOHHBIE ANIIAPATHI

14.1 Metoanka pac4éTa TOKOB KOPOTKOTI'0 3AMbIKAHUS

14.1.1 Pacuér TOKOB KOpPOTKOTO 3aMbIKaHMSI B ILENAX CHUCTEMBI
OMEpPAaTUBHOTO  TMOCTOSIHHOTO  TOKa  IPOU3BOAMTCS €  LEIbl0  BbIOOpa
ANEKTPOOOOPYIOBaHUSA IO YCIOBUSIM TEPMUUYECKOW M DIIEKTPOAMHAMUYECKON
CTOMKOCTH, OTKJIIOYAIOIIEd CIIOCOOHOCTH, a TaK € C IeJIbI0 OIpeeIeHHUs
[IapaMeTPOB HACTPOMKH 3aIIUT U 3alUTHBIX alllapaToB, yCTAHOBJICHHBIX B CETH.

14.1.2 B nensx nocTOSSHHOIO TOKa CTAHIIMM BO3MOXKHBI KaK METaJJIMYSCKHE,
Tak 1 qyrosoie K3.
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Haunbonee BepostHeiM BuaoMm K3 sBusercs ayroBoe K3. Omnpenenenue
napamMeTpOB HACTPOMKH 3aIUTHI U 3aIMUTHBIX alllapaToB CIEAYET MPOU3BOIUTH IO
3HAYEHUIO TOKa 1yroBoro K3 B KOHIIE 3aIMIIIAEMOTO y4aCcTKa CETH.

14.1.3 IIpm pacuérax TokoB K3 B ceTM IOCTOSHHOIO TOKa CIIEIyeT
YUYUTHIBATH:

- AKTUBHBIE CONPOTUBIICHHUS JIIEMEHTOB AJIEKTPUUECKON CETH;

- AKTUBHBIE CONPOTUBIIECHUS KOHTAKTOB 3alIUTHBIX M KOMMYTAIIMOHHBIX
anmnaparos;

- TOKOOTPaHUYMBAIOLLIEE BIUSHUE IEKTPUUECKOU TyTH;

- W3MEHEHUE AKTHUBHOIO CONPOTUBJIEHUS IMPOBOJHUKOB NPH HMX HArpeBe
npoTekaronmM TokoM K3;

- U3MEHEHUE BHYTPEHHETO COIPOTUBJICHUS AaKKyMYJSTOPHBIX Oarapeil
BCJICJICTBUE UX pa3psAla;

- BJIMSIHUE Ha 3HaYeHue Toka K3 ctabunmn3atopos;

- XapaKTEPHUCTHKHU MPOIYCKaeMOIro TOKa 3alllUTHBIX aIapaToB.

IIpm pacuérax Toka K3 monmycTuMo HE yUUTHIBATH:

- CONPOTHUBIIEHHE OOJTOBBIX COEMHEHHI 3JIEMEHTOB JIEKTPUUECKON LEMH;

- BIMSHUE TOJOUTKM OT CTaTUYeCKuX MpeoOpa3oBaTenel (3apsaHo-
TO/3aPSTHBIX YCTPOUCTB).

14.1.4 Pacuér toka K3 npousBogutcsa no 'OCT 29176. Meroauka pacuéra
B AJIEKTPOYCTAHOBKAX MOCTOSIHHOTO TOKa MpHUBEACHA B MpuioxeHuu I, mpumep
pacuéra TokoB K3 npuBeneH B npuinoxenuu E.

14.2 TpeGoBaHusl K 3AIUTHBIM M KOMMYTALIMOHHBIM annaparam

14.2.1 Jlns 3amuThl OT KOPOTKHUX 3aMBIKAHUWA U HEJOMYCTUMBIX MEPETPY30K
UCIIOJB3YIOTCS ABTOMATUYECKHE BBIKIIOUATENId W MPEJOXPAHUTENN. AMNNaparsl
3aIUTHI IOJDKHBI YJIOBJICTBOPSTH CICAYIOIINM TPEOOBAHUSM:

- HOMHUHAJBHOE HamNpsDKCHHE anmapara JOJKHO ObITh HE MeHee
MaKCUMAaJIbHOTO pabouero HaNnpsHKEHUs CETH;

- anmapar  JOJDKEH  UMMETh  KOHCTPYKIIMIO,  JOMYCKAIOIIYIHO  €ro
MCIMOJIb30BaHUE B IEMSIX MOCTOSTHHOTO TOKA;

- anmaparsl JTOJI>KHBI o0Jy1a1aTe JIOCTaTOYHOM OTKIJIIOYAIOIIEN
CIIOCOOHOCTBIO, IEKTPOIMHAMUYECKON M TEPMHUECKONU CTOWKOCTHIO K JICHCTBHUIO
ToKOB K3;

- amnmapaThl JIOJDKHBI O0OeCleuuBaTh HAJEKHOE OTKIIOUCHHE BCEX BHJIOB
METAIMYECKUX W NyroBeiX K3 B 3amuiaeMbIX yyacTKax CETH 3a MUHUMAJIBHO
BO3MOYKHOE 110 YPOBHSIM CEJIICKTUBHOCTH BPEMSI;
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- amnmapaTr JOJDKEH ObITh OTCTPOEH OT HW3JIMIIHUX CpadaThIBaHUI IpU
JOMYCTUMBIX JIJI1 CETU U JIEKTPOOOOPYA0BAHUS IEPETPY3KaX

- JIOJDKHA OO€ECIIEYMBATBhCS CEJIEKTUBHOCTH JIEHCTBHUSA IOCJIEN0BATEIHHO
YCTAHOBJICHHBIX almnapaToB MPU HAUMEHBIIEM BO3MOKHOM BPEMEHH OTKJIIOUCHUS
MECTa MOBPEKICHUS.

BreimosmHeHne  MepeyrCclIEHHBIX — BBIMIE  TPEOOBAaHUM B OCHOBHOM,
o0ecrnieunBaeTcsa MOAOOPOM MapaMeTPOB 3AIUMTHOW ammapaTyphl, Ieneld MUTaHus
noTpeOuTeNnei (ceueHui 1 ITMH TPOBOTHUKOB U Kabereit).

B HexkoTopbIx ciydasx, Jjisi 0OECIEUEHHs] BBIMOJHEHUS MEPEUUCICHHBIX
TpeOoBaHM TpeOyeTcs n3MEHEHNE KOMITOHOBKHA 000PYTOBaHUS.

14.2.2 BpiGop THIa 3allUMThl WM 3allUTHOTO almapara 3aBHCUT OT
XapakTepa Harpy3Kky M CTEIIEHU OTBETCTBEHHOCTH 3allMIIAEMON CETH, a TaKXKE OT
CXEMBI IJIEKTPUYECKUX COCTUHECHUM.

14.2.3 B nemsix BBomOB padouero u pesepBHoro mutanus T mpu lyoy
cebimie 200 A Bcerma JOMKHBI NPUMEHSITBCS CEJICKTUBHBIE ABTOMATUYECKHE
BBIKJIIOYATEIM C  MOJYNPOBOJHUKOBBIMU  PACUENUTENISIMU, TO3BOJISIONUMU
obecrnieunTh KaMOPOBAHHYIO YCTaBKY MO BPEMEHHM CpalOaThIBaHUS B 30HE TOKOB
K3, BruioTh 10 BpeMenu cpabatsiBanus te, = 0,5-0,6 c.

IIpn oGocHOBaHWK pacyéTaMd MOTYT OBITh MPUMEHEHBI aBTOMAaTHUYECKHE
BBIKJIFOYATEIM, J0O0OPYJOBaHHBIC BBLIHOCHOM 3alllMTOM, JCHCTBYIOIICH Ha
HE3aBUCHUMBIN pacuenuresib. B 3ToM ciydae, 3JIE€KTPOMAarHUTHBIN PaCLENUTEIb
BBIBOJIUTCSI U3 PabOThI, (PYHKIIMU OCHOBHOM 3alllMThl BO3JAraloTCsl Ha BHIHOCHYIO
3aIlMTy, @ OCTaBLIMMCSA B pabOTe TEIJIOBOW pacLeNUTeNb BBINOJIHSAET (PYHKIUU
pe3epBHOM 3amUThl. TeXHUUECKHUE XapaKTEPUCTUKH allapaToB PEKOMEHIYEMBbIX
JUISL 3aIATHI ATUX L€l MPUBECHBI B IpuiiokeHuu K.

14.2.4. Jlnsa 3ammThl Ieneld NHTaHUS SJISKTPOMATHUTOB BKITFOUYCHUS
BBIKJIFOUATEJICH, Ieneld BBOJOB MUTaHUs MOCTOssHHOro Toka ABII (nmpm nuranuun
ABII or BHemHux ADB), Lenell NUTaHUM aBApUUHBIX CHCTEM CBS3U, a TaKXKE
JIPYTUX notrpedutesnei, He 00beTUHEHHBIX IEMSIMH TPYIINOBOTO MUTAHUS, JOJKHBI
MIPUMEHSITHCS HECEJICKTHUBHBIC aBTOMaTHYECKHE BBIKJTIOYATETN c
KOMOMHUPOBAHHBIMU PACLENUTEISIMUA 00ECIIEUHNBAIOIIMMH OTKJIFOYEHUE TyTOBOTO
K3 B KOHIlEe 3amuMmiaeMoro y4yacTtka UENd C MHUHHMaJIbHO BO3MOKHBIM 10
YCJIOBUSIM CEJICKTUBHOCTH BPEMEHEM.

1425 Jlns 3amuThl Teneld yhpaBieHUs, CUrHaiau3anuu, temneit P3A,
aBAPUMHOIO0 OCBEUIEHHUS, HEMOCPEACTCBEHHO 3anmuTaHHbiX OT muH IIIT moryr
NPUMEHSTBCA JIUOO  CEJIEKTUBHBIC aBTOMATHYECKHE BBIKJIIOYATENH, JHOO
peIOXPaHUTEIH.
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14.2.6 3Bammtel ueneil nNUTaHUS TOTpeOUTENEW HIDKHEIO  YpOBHS
(moTpebuTeneld, NUTAIOMUXCA OT arperaTHbIX pacHpeneIUTeIbHBIX HIKa(dOB)
OCYHIIECTBIISIETCS  OBICTPOACHCTBYIONIMMHU aBTOMATUYECKUMH  BBIKIIIOUATEIISIMU.
TexHUUeCcKHuEe XapakTEPUCTUKHA PEKOMEHIIYEMBIX K TMPUMEHEHMIO alllapaToB
3allMThI MPUBEICHBI B TpriiokeHUH K.

14.2.7 [eticTBMue TPUMEHSEMBIX 3allUTHBIX amnmapaToB IIpU  HUX
MOCJIEIOBATEIBHON YCTAHOBKE JOJIKHO OBITh CEJIEKTUBHBIM.

Bo03MOHBI crietyrone cnoco0bl 00ecieueH sl CEIEKTUBHOCTH

- COrJIacOBaHWE XapaKTEePUCTUK cpabaThIBaHUsI 110 TOKY;

- COrJacoBaHUE XapaKTEePHUCTUK cpabaThIBaHU 110 BPEMEHU;

- COIJIaCOBAaHUE BPEMS-TOKOBBIX XapaKTEPUCTHUK.

[lepBple  nBa  cnocoba  00ecreuMBaIOT  CEJIEKTHUBHOCTH  PaOOThI
NOCJIEZIOBATEIbHO YCTAHOBJICHHBIX allapaToB B JKECTKO OrpaHUYEHHON 00sacTu
3HaueHuid TokoB K3. Tpertuwil crnoco0® obOecrieunBaeT MOJIHYIO CEIEKTUBHOCTH
paboThl ammapatoB BO BcEéM auanazoHe TokoB K3 u sBaserca HaumbOosiee
IPUEMIIEMBIM JJII CUCTEMBI TIOCTOSIHHOTO TOKa, B KOTopoi Toku K3 mMoryt umers
arob6oe  3HaueHue. [Ipm  mpoBepke  CENEKTUBHOCTH IO  BPEMsI-TOKOBBIM
XapaKTepUCTUKaM CJIEyeT UMETh B BUAY, YTO NMPEAOXPAHUTENN U BBIKJIIOUATEIN
UMEIOT 30Hy pas3Opoca IO TOKYy M BpeMeHM cpabarbiBaHusa. [loatomy nmst
o0ecrnieuyeHunsl CeJIEKTUBHOM pabOThl MOCIEA0BATENbHO BKJIIOYEHHBIX allaparos,
HEOOXOMMO, 4YTOOBI HIDKHSISI TpaHWIla 30HBI BO3MOXHBIX OTKIIFOUEHUH
XapaKTepUCTHK cpabaThIBaHUS ammapara, YCTAaHOBIEHHOTO OJMKe K HCTOYHHUKY
NUTaHus, ObUIa BBIIE BEPXHEH IPaHUIIBI BO3MOXKHBIX OTKJIOHEHUH XapaKTEPUCTHK
cpalOaThIBaHUs amnmnapara, YCTaHOBJIEHHOTO Jajiblle, BO BCEM [MAMAa30HE TOKOB,
KOTOpBIE MOTYT MPOTEKATh B pacCCMaTPUBAEMOIl LIETIH.

14.2.8 Jlns TpoBEpKH CENEKTUBHOCTU JEHCTBUS 3alllUTHBIX aIIapaToB
JOJKHBI COCTABJIATHCSI KapThl CEJIEKTUBHOCTH, Ha KOTOPBIX B €IMHOM CHCTEME
KOOpAMHAT  NPHUBOJATCS  BPEMS-TOKOBBIE  XAPAKTEPUCTUKH  BBIOMpPAEMBIX
anmapatoB. [IpuMepsl TOCTpOEHWST KapT CEJIEKTHMBHOCTH TPHUBEACHBI B
npuioxeHuu XK.

14.3 Bb10op 3alIUTHBIX U KOMMYTAUMOHHBIX alllIapaToB

14.3.1 Bpibop XapaKTepUCTUK 3aIUThl WIM 3aIlIUTHOTO arfapaTa 3aBUCHUT
KaK OT MapaMeTPOB HArpy3KH, TaK U OT (PYHKITMOHAIBHOTO Ha3HAYCHHMS anmapara.

14.3.2 Pacu€éTHBIMU YCIOBHUSIMU TPU BHIOOPE 3aIIUTHOTO ammapara B IENu
BBoja pabouero u pesepBHoro nuranums IIIT sBasercs pexum aBapuiHOIO
MOJIy4acoOBOI'0 pa3psija C Y4EeTOM IIeNel B3auMOpE3epBUPOBAHUS HCTOUYHHKOB
OTIEPaTUBHOIO TOKA.
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14.3.3 HoMuHaJIbHBIA TOK paclEenUTeNs] aBTOMATUYECKOTO BBIKJIIOYATENS
BBOJa pabouero nutanus LIIT BeiOupaercs Takoil, 4ToObI anmapar He cpadoTal
IIPU JUIATEIIBHOM MPOTEKAHUM TOKA HArpy3Ky aBapUHOTO MOJy4acOBOTO pa3psaa

lpaca € yu€TOM B3aumopesepBupoBanuss IIIIT, 1 uero HeoOxoaumo
BBITIOJTHEHUE YCIOBUS:
IHDH:—::]]JEEHE {141)

rie lwow — HOMUHAQJIBHBIM TOK pacLENuTeNs ¢ 00paTHO 3aBUCUMON OT TOKa
XapaKTePUCTHKON BpEMEHH cpabaThIBaHusl.
143.4 1lpu onpeneneHurd YCTaBKH cpaOaTbIBaHUA pacLENUTENs ¢

HE3aBUCUMOM OT TOKa XapaKTEPUCTHUKON BpEMEHU CpadaThiBaHUS (OTCEYKH)

CIeAyeT YYMUTHIBaTh YTO PACIUENUTENIb HE JOJDKEH cpaboTaTh MpU JOMYCTHUMOM

KPaTKOBPEMEHHOM Teperpy3ke (TOKe TOJUKa), BO3MOXKHOH B KOHIIE pEXHMA

aBapUIHOIO IIOJy4acOBOIO paspsaa. B To ke BpeMsa pacUENUTENb JIOJDKEH

obecrieunTh cpabaTbiBaHWE BBIKIOUaTeNss Tpu jayroBom K3 Ha mmHax

pesepBupyemoro IHIIT. Jlnsg BbeIMOJHEHUS OTUX TpeOOBaHUN HEOOXOIMMO
BBITOJIHEHUE CIICAYIOIIUX YCIOBUMA:

IDTEEI'[IKSIK]_‘J ¥ (142)

IK.J.E.

i il

DTE—KSIKP H

rjae | — Tok Toiuka B KOHIIE aBapUHOTO MOJTYy4acOBOTO pa3psiia;

I (14.3)

lore — ycTaBka cpabaThIBaHHS pacUENUTENs] C HE3aBUCUMOM OT TOKa
XapaKTEPUCTUKON BPEMEHH CpabaThIBaHUS;

|« 1a — CpEAHEE aMIUIUTYAHOE 3HaUeHHEe ToKa ayrosoro K3;

K;=1,1 — ko punmenT 3amaca;

K, — koa¢punment pazopoca.

3HaueHue Kkod(¢uuueHTa pa3dpoca NPUHUMAETCS B COOTBETCTBUU C
TEXHUYECKMMHU  YCIOBUSMH  TMPOU3BOJAWTENEH  3alUTHOW  ammapaTyphl.
[IpumMeHeHre 3alMTHBIX amnmapaTroB, MPOU3BOJUTEIN KOTOPHIX HE TMPUBOJIST
JAHHBIX O pPa3dpoce XapaKTEpPUCTUK MO TOKY M BPEMEHH CpalaThIBaHUS, HE
JIOTTYCKaeTCsl.

[Ipu  BBIOOpE HOMHHAJIBHOTO  TOKA  PACICHHUTENS  BBIKIIOYATEIS
yCTaHaBIMBAEMOTO B IIETIH BBOJA PE3EPBHOTO MUTAHUS CIEAYET yUUTHIBATh, UTO B
peXHME aBapUITHOTO MOJIy4acoOBOTO paspsjaa Mo HeMmy OyAeT MpOoTeKaTh JIHIIb
4acThb CyMMAapHOTO TOKa, OmpeneiseMas COCTaBOM Harpy3kKd pe3epBHPYEMOTO
HIIIT.

14.3.5 Bpems cpabaTbiBaHHs pacIeNUTENs] C HE3aBUCHUMOW OT TOKa
XapaKTEPUCTUKON BPEMEHHM CpadaThIBaHUS BBIKITIOUYATENS B IIETH BBOJA pabOyero
nutanus LIIIT onpenensercsa nmo dopmye:
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tep pas=leppes TAL (14.4)
r1ie teppas — BpEMs cpabaTbIBaHUS PACLCUTENS BBIKIIOUATEIN B LIENU BBOJAA
pabouero nutanus IIT;

tep.pes — BpeMs cpabaThIBaHUS PACLIETIUTEINSI BBIKIIIOUATENS] BBOAA PE3EPBHOTO
rutanus HIIT;

At — cTyneHb ceneKkTuBHOCTH, paBHas 0,2 c.

14.3.6 Bpems cpabaTbiBaHHMs pacLENUTENs BBIKIIOUYATEIs IIEMH BBOJA
pesepBroro nutanus LT onpenensercs mo popmyre:

tep pes=lepmp TAL (14.5)
rne tpnp — BpeMsl cpabaTbIBaHMs 3allMTHOTO ammapara MPUCOEANHEHUS
(mam6oubiiee) pezeppupyemoro HIIIT npu nyroBom K3 3a anmapaTtom.

[Ipu pacuérax cienyer npuHUMaTh NojaHoe BpeMs tpnp = 0,1 c. Ilpu sTOoM
BpeMsi cpabaTbIBaHUs pPaCIEHUTENs BBIKIIOYATEIs BBOJA PE3EPBHOIO MUTAHUS
HIIT momxHo ObITH OoTKanuOpoBaHo Ha ty,; = 0,3 ¢, a Bpems cpabaTbiBaHUs
pacLenuTesns BBIKI0YaTeNst BBoAa pabouero mutanus teppas = 0,5 c.

[Ipumep BbIOOpa 3aIUTHOTO ammapara B IENSIX BBOJOB paboyero u
pesepsHoro nutanus IIIT npusenen npunoxenuu XK (tadbmuia XK. 1).

14.3.7 HoMUHaNbHBII TOK pacuenurenss ¢ OOpaTHO 3aBUCHMOM OT TOKa
XapaKTEpPUCTUKOM BpeMEHU CpabdaThbIBaHUS aBTOMATHYECKUX BBIKJIIOYATENEH
UMEIOINX KOMOMHHMPOBAHHBIN (TEIUIOBOM M 3JIEKTPOMArHUTHBIN) paclenUuTeNu
TOKOB TaKXe BBIOMpAETCS U3 YCIOBUS HecpaOaThIBaHUSI ammapara TpH
JUTUTEILHOM TMPOTEKAaHUU TOKa HArpy3kH, JJisi 4ero HEOOXOJMMO BBHITIOJTHEHUE
YCJIOBUS:

LiosZle- (14.6)
rae |, — Tok Harpy3Ku.

14.3.8 Pacuenurens ¢ HE3aBUCUMOM OT TOKA XapaKTEPUCTUKOW BpPEMEHHU
cpabaThiBaHUs (OTCEYKA) JOJDKEH HANEKHO CpadaThIiBaTh MPU JTYTOBOM KOPOTKOM
3aMBIKAaHMM B KOHIIE 3alIMIAEMOT0 YYacTKa CEeTH, JUIsi 4ero HeoOXO0IUMO
BBITIOJTHEHUE YCIIOBUS:

.

DTE—KSIKP B

14.3.9 MaxkcuManbHbI  paclenuTelh MTCHOBEHHOTO  CpalaThIBaHUS

(14.7)

(oTceuka) BBIKJIIOYATENs] JOJDKEH OBITh OTCTPOGH OT TOKAa BO3MOXKHOM
KPaTKOBPEMEHHOM Neperpy3ku (HampuMmep OT TOKa BKJIIOYEHHUS AJIEKTPOMarHuTa
MAaCJISTHOTO BBIKJTIOUYATEINS) B COOTBETCTBUU C YCIIOBUEM:

IDIEEKHIKPIIHEPT (14'8)
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[Ipumep BbIOOpa aBTOMATHYECKOTO BBHIKITIOUATENS C KOMOWHHUPOBAHHBIM
paclenuTeseM NpuBeaeH B npuiioxxeHuu XK.

14.3.10 IIpu ucnonb3zoBanuu s 3amutbl cered COIIT npenoxpanureneit
HEOOXOJMMO, 4YTOOBI TPEAOXpPaHUTEIb HMMEI JOCTATOUYHYIO OTKIIIOYAIOIIYIO
CIIOCOOHOCTh, HE Cropei IpH JJIMTEIIbHOM NPOTEKAaHWM TOKa HArpy3ku W IIpH
MPOTEKAaHUM TOKAa BO3MOXXHOM KpPAaTKOBPEMEHHOW TIEpEerpy3KH, a TaKke
oOecrieunBaj HaAC)KHOE OTKITIOYCHUE TIPHU TyTOBOM KOPOTKOM 3aMbIKaHHUU B KOHIIE
3alIMIIAEMOT0 y4YacTKa CE€THU € MHUHUMAJIbHO BO3MOXKHBIM [0 YCJIOBHUSIM
CEJICKTUBHOCTH BPEMEHEM CpadaThIBaHUS, TIPU ITOM TEeMIIEpaTypa 3alluIacMoro
Ka0eJsl WM MPOBOJIHAKA HE JOJDKHA TPEBBICUTH MPEAEST TEPMHUUCCKON CTONKOCTH
C BO3MO>KHOCTBIO JAJbHEUIIIEN SKCILTYaTallU K.

Jlns obecrieueHus epeyncaeHHBIX TpeOOBaHUI HE0OX0IUMO:

Lonzlin- (14.9)

Linrser =Ka'ly, (14.1 G)
Inep

Linteer™ 25 (14.11)

1€ | on — MpeaeTbHBIN OTKIIOYAEMBIN TOK MIPEAOXPaHUTENS;

I« — TOK MeTamnyeckoro K3 B MecTe yCTaHOBKHU MPEIOXPAHUTEIIS;

l.11.8cr — HOMHUHAJIBHBIN TOK TUTABKOM BCTaBKWU;

lep. — TOK TIEpErpy3KHU MpH €€ JIINTEIBHOCTH HE Ooiee 3 c.

14.3.11 Ilpu BeIOOpE mpenoxpaHuTeIeH clielyeT UMETh B BUY BO3MOHBIN
3HAYUTENBHBIN pa30pOC XapaKTepUCTUK CpabaThIBAHUSI IO TOKY U BPEMEHHU.

Brei6op npenoxpanuteneit no ycnousim (14.9 - 14.11) nomkeH yTOUHSATHCS
M0 KapTaM CEJICKTUBHOCTH, MPU MOCTPOSHUU KOTOPBIX MPOBOJIUTCS ONMTUMU3AIIUS
BBIOODA.

15 CuiioBble M1 KOHTPOJIbHbIE Kadeu

15.1 Ons nutanust notpeOuTenel CHUCTEMbl MOCTOSHHOTO TOKA, BKIIOYas
nenu BBojaoB padouero nutanusa LIIIT or Ab, cienyeTr ucnonb3oBath kabenu ¢
MEIHBIMU SKAJIAaMH W M30JSIIMed W3 HE TOJ/JIEP)KUBAIOLIET0 TOpPEHHUE
MOJIMBUHWIXJIOPUJTHOTO TJIACTUKATA.

15.2 Ceuenue xui kabesst BBIOUPAETCS ¢ yUYETOM CIEYIOUIUX TPeOOBaHMIA:

- CeueHue KW Kabens MOJDKHO 00ecredyuBaTh BO3MOKHOCTD JUIUTEITHLHOTO
poTeKaHusi pabovyero Toka Harpy3KH;

- ceueHue KW Kabens JOHKHO OBITh JOCTATOYHBIM JJIsi OOecredeHUs
TpeOyeMOro YpOBHS HAIPSOKEHUS Y MOTpeOUTeNel B KOHIIE PeXUMa aBapUIHOTO
paspsiga;
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- ceyeHue Kabessl B COUETaHNU C XapaKTePUCTUKAMU 3aIUTHBIX aIapaToB
JOJDKHO —o0ecneuynBaTh 3alUTy Hend oT AyroBelx K3 ¢ coxpaneHuem
TEPMUYECKON CTOMKOCTH Kabels JOMyCKaroueh ero JaIbHEUIIYIO SKCILTyaTaIluIo.

15.3 TIlpoBepka TepMHUYECKOM M TIOXKAPHOM CTOMKOCTH  KaOesei
MPOU3BOJIUTCS B COOTBETCTBUM C TPEOOBAHMSIMU U 1O METOJUKE LUPKYJsipa [3]
Meronuka omnpeeneHus TemrepaTypbl HarpeBa >KAJ KaOesis NpHUBEICHA B
npuinoxeHuu /1.

15.4 PacueTHBIMU YCIIOBUSMH IPU OINPEACICHHUH TEPMUUYECKON CTOMKOCTH
kabens sBisieTcst Mmetaunueckoe K3 B koHIle KabenbHOM JIMHUU TPH HOPMATbHOM
pexume padotsl COIIT, oTKIIFOYaeMoe 3alUTHBIM alapaToM, YCTaHOBJICHHBIM B
HayaJle IIeNH ¢ y4eTOM IOJIHOTO BPEMEHHU OTKIIFOUEHHUs 3TOro anmnapara. Eciau rnpu
TOM TeMIiepaTypa >kuil kabems He mnpeBbicuT 160°C, kabenb cuuTaercs
TEPMUYECKU CTOMKUM U IPUTOAHBIM K JaJbHENIIEH SKCIUTyaTallHH.

15.5 PacueTHpIMH YCIOBUSMH NpU MPOBEpPKE KaOeyel Ha HEBO3ropaHue
apisiercs ayroBoe K3 B Hauvane kaOenbHOW JIMHUHM, OTKJIIOYaeMOE 3al[UTHBIM
anmnapaToM, YCTaHOBJICHHBIM B HayaJie 1enH (B cllydae MCIOJIb30BAHMS B KAUECTBE
3aIMTHOTO anmapara MNpPeAOXPaHUTeNd), JIMOO OTKII0YaeMOE BBIIMIECTOSALIUM
3aIMTHBIM anmnapaTroM IIPU UCIOJIb30BAHNH ABTOMATHYECKUX BBIKIIIOYATEIIEH.

[Ipy mnpoBepke Ha HEBO3TOpaHHWE TeMIleparypa KalOelneil He OJKHA
npeBbicuTh 350°C.

15.6 B Tom ciydae, ecnu Ce4YeHHME BBIOPAHHOTO KaOeisl MpeBOCXOIUT 95
MM? CIIEyeT NPUMEHSTH OJTHOKHIbHBIE KaOey.

16 TpeGoBaHMSsI K BEHTUJIAIUN U OTOIJICHUIO

16.1 AKKyMYyJIATOPHBIE IIOMELICHUS

16.1.1 IIpu npoextupoBanuu mnomemenuit COIIT I'9C nomkHbl OBITH
BbInosiHEeHbI TpeboBanus CI1 60.13330.2012.

16.1.2 AKKyMyJIATOpHBIE TIOMEIICHUS JOKHBI OBITh 00OPYIOBAaHbI
€CTECTBEHHOM U IIPUHYIUTEIBHON IPUTOYHO-BBITSYKHOW BEHTWISILIUE.

EctecTBeHHass ~ BEHTWJSAIMS  JOJDKHA ~ OOECHeYMBaTh  OJHOKPATHBIN
BO31yx000MeH. [Ipu 3TOM, eciu B TOKPHITHH (TIEPEKPBHITHHN ) TIOMEIIICHUS UMEIOTCS
«KapMaHbI» - IPOCTPAHCTBO, HCKITIOYAIOIIEE TIPOBETPUBAHNE 30HBI, OTPAHUYCHHOM
CTPOUTEIBHBIMA KOHCTPYKITUSIMA WJIA HWH)XCHEPHBIMH KOMMYHHUKAIUSIMUA Ha
pacctostHuM 150 MM OT TOKpBITHS (TIEPEKPHITUSI) U O0Jiee, TO BBITSIKKA JOJDKHA
MpEeayCMaTpUBaTBhCI W3 KaXKIOTO «KapMmaHa». BeImycku TpyO ecTeCTBEHHOMU
BEHTWISAIIUA HE JOJKHBI MpeBbIaTh 40 MM OT HaWBBICHIEH TOYKH TMOKPBITHS
(mepexpeiTusi). BbiBogbl TpyO €CTECTBEHHON BEHTWJISIIUM JOJDKHBI  OBITh
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MPEAYyCMOTPEHBI HAPYXKY MPU BO3BBIIICHUH HAJl KPBIIICH 3/1aHKsI HE MEHEE YeM Ha
1,5 M.

16.1.3 [IpuTOoUHO-BBITSHKHAS BEHTUJISIIUS JOJDKHA 00€CTIeUnBaTh PaCUETHBIH
BO3JIyXO0OOMEH, HO HE MEHee TpexKpaTHOro. [IpUTOUHO-BHITSKHAS BEHTUJISLUS
JOJDKHA OBITh COJIOKMpOBaHAa C 3apsAIHO-TIOJ3APSATIHBIMU YCTPOMCTBAMH U HE
JOJDKHA ~ BBIKJIIOYATBbCS B TEUEHHWE dYaca TOClie  OTKIIOYEHHS  pPeKruMa
MaKCHUMAJIbHOTO (aBapuHHOIO) 3apsiia.

16.1.4 BrITshKHAS cHCTEMa MOMEIIEHUH aKKyMYJSITOPHOM OaTapew J0JDKHA
oOCITy)KHMBaTh TOJBKO AaKKyMyJSITOpHBIE Oarapen. BwiOpoc Ta30B J0mKeH
MPOU3BOJIUTHCSL Yepe3 IIAXTy, BO3BBIIMIAIOIIYIOCS HAJl KpPbILIEH 3/1aHUSI HE MEHEe
yem Ha 1,5 M.

16.1.5 OroruieHre MOMEIIEHUS AKKyMYJISTOPHOW OaTtapeu peKOMEHIyeTCs
OCYHIIECTBJIATh MPHU TOMOIIM KaJIOPUPEPHOTO YCTPOMCTBA, pacrojiaracMoro BHE
ATOTO MOMEIIECHUS ¥ MOJIAI0IIEr0 TEIUIbIA BO3AYyX Ye€pe3 BEHTHIISIIMOHHBIN KaHAJl.
[Ipy npuUMEHEHUU HJIEKTPOINOIOTPEeBa JOJLKHBI OBITh MPUHITHI MEPhl MPOTHUB
3aHOCa UCKp 4Yepe3 KaHal. PexomMeHayeTcs MpUMEHEHUs AJIEKTPOKAIOPU(PEPOB C
3aKPBITOW CHUPAIIBIO.

16.1.6 Ilpu ycTpoiicTBE MapOBOr0 WA BOJSHOTO OTOIUIEHHUSI OHO JOJIKHO
BBITIOJIHATHCSI B TpeJieiaXx IOMEHIEHUsI aKKyMYJSTOPHOW Oarapeu TIiIaJKuMu
TpyOaMu, COEIWHEHHBIMU CBapkoil. DIaHIIEBbIE COCAMHEHHS U YCTaHOBKA
BEHTWJICH 3aIpeIIatoTCsl.

16.2 IloMenieHus UTOB MOCTOAHHOI0 TOKA

16.2.1 ]I nmoMeleHuid IMKUTOB ITOCTOSHHOTO TOKA JIOJKHBI BBINOJIHATHCS
TpeOOBaHUSI K BEHTWIAIIMOHHOMY OOOpPYJOBAaHHIO B COOTBETCTBHM C KaTEropueu
nomenienus o CIT1 60.13330.2012.

16.2.2 Ha caywaii moskapa JOMKHO OBITh MPETYCMOTPEHO OTKIIOYCHHE
MIPUTOYHO-BBITS)KHOW BEHTWISIIIUA OT KHOIOK, YCTAHOBJICHHBIX CHAPYXU Y BXOJ1a
B IIOMELIEHUE U CO IuUTa yrpasieHus. [Ipy Hanuumm aBTOMaTUYECKON MOKAPHOU
CUTHAJIMU3AIMK, OHA OJIOKUPYETCS C MPUTOYHO-BHITSDKHONW BEHTWJISALMEH U
OTKJIFOYAET €€ MpH MoxkKape.

16.2.3 BpITsKHAsE BEHTW SIS WUCHOJIB3YETCS JJIsl YIAJICHUS JbIMa IOCTE
noxapa.

16.2.4 OrtomieHHe TIOMEIICHHH IIIUTOB IIOCTOSHHOTO TOKa JOJKHO
COOTBETCTBOBATh C KATETOPUHU IMOMEIICHUS.

MeToauka 1 mpuMepbl pacueTa BEHTHISAILIUY TPUBEACHBI B puiiokeHuu K.

30



CTO PycTuzpo 02.02.105-2013

17 IMo:xxkapHas 0e30MacHOCTh noMenieHn i CHCTEM
ONEPATHBHOIO MOCTOSIHHOI0 TOKA

17.1 TpeGoBaHusi K 00ecne4eHUIO MOKAPHON 0€30MACHOCTH NMOMeIleHU i
COIT

17.1.1 IoxxapHast 6€30MaCHOCTh HOBBIX M PEKOHCTPYHUPYEMBIX IMOMEIICHUI
COIIT pomkHa ObITH 0OECIIeYeHa B COOTBETCTBUU ¢ TpeOoBaHUIMHU DeepaibHOTO
3akoHa ot 22.07.2008 Ne 123-®3, mnocranosnenus [IpaButensctBa PD ot
25.04.2012 Ne 390, I'OCT 12.1.004, I'OCT 12.1.044, CII 56.13330.2011, cBomoB
npaswi [4 - 10], CTO 17330282.27.140.020-2008, CTO Pycl'unpo 01.01.78-2012.

17.1.2 CraHmapT COACPXKHUT cClenyromue crenudpuiyeckue TpeOOBaHHUS B
obnacTu noxkapHoit 6ezonacHoctu nomemenud COIIT:

- ONPEAEIICHUE KaTETOPUN [IOMELICHHU;

- TpeboBaHMs K 00bEMHO-TUIAHUPOBOYHBIM PEIICHUSIM;

- TpeOOBaHUSI K aBTOMATHYECKON MOKAPHOM 3alluTe (aBTOMaTUyecKas
nokapHasi ~CUTHAJIM3alldsl, ABTOMATHYECKOE TMOXKApOTYIIEHHWE W  CHCTEMa
OIOBEILEHUS U YIIPABICHUS 3BaKyaluel JI0Aei npu moxape);

- TpeOOBaHUS K AJIEKTPOOOOPYI0BAHUIO.

17.2 TpeOoBaHuA K pacueTaM Mo 000CHOBAHUIO KATErOpHuid MOMenieHuii

17.2.1 Kateropuu noMemeHuii sIBISIIOTCA YaCThIO KiacCUu(UKAIUU 31aHul U
COOPYKEHUH T10 TTOKAPHOU U B3PBIBOIIOKAPHOM OMACHOCTH.

Knaccudukanuus 31aHuii 1 MTOMEIIEHU 1O B3PBIBOIIOKAPHON U MOKapHOU
OMMACHOCTUM  MPUMEHAETCS U1  YCTAHOBJEHUS  TPEOOBAHMM  MOKapHOU
0€30MacHOCTH, HaIIpaBJICHHBIX Ha IPEAOTBPALLICHUE BO3MOKHOCTH
BO3HUKHOBEHHUS MOKapa M OOecreueHue MpPOTHUBOMOXKAPHON 3aIIMUThHI JIIOJIEH U
MMYLIECTBA B CIIy4yae BO3HUKHOBEHHUS I10Kapa.

Cornacno cratbe 27 ®enepanbHoro 3akoHa ot 22.07.2008 Ne 123-d3, nmo
MOKapHOM M B3PBIBOIOKAPHOM OIMACHOCTH ITOMELIECHHS MPOU3BOJCTBEHHOIO M
CKJIAQJICKOTO Ha3HAYEHUs HE3aBUCUMO OT HX (YHKUHOHAIBHOTO Ha3HAYCHHUS
MOAPA3IAEIAIOTCS Ha CIAEAYIOIIME KAaTETOPUH:

- MIOBBIILICHHAS B3PBIBOIMOKAPOOIACHOCTh - A;
- B3PBIBOIOKapOOINAaCHOCTh - b;
- IOXAPOOIMACHOCTh - B1-B4;
- YMEpeHHas 0XapoonacHOCTh -1
- [IOHWYKECHHAs [10’KapOOIIaCHOCTh - J1.
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3/1aHus, COOPYKEHUS U IMOMELIEHUS HWHOIO0 HA3HAYEHUS DPa3/ICJICHUI0 Ha
KAaTeropyuH HE MOAJIEXKAT.

17.2.2 Kareropun TMOMENIEHUH MO TOXAPHOM U  B3PBIBOMOXKAPHOM
OIACHOCTH ONPEIEISIOTCA UCXO/ISI U3 BUA HAXOSMIINXCS B TOMEIIEHUAX TOPIOYUX
BEIIECTB U MaTEpHAJIOB, UX KOJUYECTBA U MOKAPOOIMACHBIX CBOMCTB, a TaKkKe
UCXOJI1 M3 OO0BEMHO-TUVIAHUPOBOYHBIX PEIICHUA MOMEIICHUH U XapaKTEepUCTHK
MPOBOJAUMBIX B HUX TEXHOJOTHUUECKUX MPOIIECCOB.

17.2.3 Metoasl onpeaeneHus: Kiaccu()UKAIMOHHBIX NMPU3HAKOB OTHECEHUS
3MaHUN W TOMEIICHUN MPOU3BOJICTBEHHOTO M CKJIAJCKOTO Ha3HA4YeHUs K
KaTeropusM IO TMOXAapHOM W B3PBIBOMOKAPHOM OMACHOCTU YCTAHABIMBAIOTCA
HOPMATUBHBIMU JIOKYMEHTAMU IO MOXKAPHOU O€30MaCHOCTH.

17.2.4 Kareropuu 3/1aHH, COOPYKEHUN U TOMENIEHUN TTPOU3BOICTBEHHOTO
M CKIAJICKOr0 Ha3HAYECHHUS MO I[O0XApHOM M B3PBHIBONOKAPHOW OMACHOCTH
VKa3bIBAIOTCS B TMPOCKTHOM JIOKYMEHTAllUd Ha OOBEKThl KalmUTaJIbHOTO
CTPOUTEJILCTBA U PEKOHCTPYKIIHUH.

17.2.5 Pacuersr kareropuit nomemenur IIIIT u Ab  BbeIOTHEHBI B
cooTBeTCTBUM ¢ [4] (pa3nen 5, mpuitokenus A u b).

[IpumMepbl pacueTOB IPUBEAECHBI B IPUIIOKEHUU JI.

17.3 TpeOoBaHusI K JJEKTPOTEXHUYECKOM YACTHM NMOMEIEHHMH HIUTOB
NMOCTOSTHHOT'O TOKA

17.3.1 IlomenieHust MMTOB ITOCTOSTHHOTO TOKa B cOOTBETCTBUH ¢ D3 No 123-
®d3 coryiacHO 00OCHOBBIBAIOIIUM pacueTaM, IPOBEJECHHBIM B COCTAaBE MPOCKTHOM
JIOKYMEHTAIMU, MOTYT ObITh OTHECEHBI K KaTeropusm B1-B4, J1.

17.3.2 B cnydae, eciu ycraHoBieHa kareropusi B1l-B4, nomemnienue
SBJISIETCS TIO’KApOOTIAaCHBIM M OTHOCHTCS K II0YKapOOITaCHOW 30HE IS BBIOOpa
AIEKTPOTEXHUYECKOro obopynoBanus kiacca I1-11a. Eciaum momenienne oTHOCUTCS
K Kateropu# /I, TO OHO ABISETCS MOHMKEHO MOKAPOOMACHbBIM.

17.3.3 BpiOop »1eKTpooOOpyIOBaHUS TPOU3BOJUTCS B COOTBETCTBUH C
MPUHATON KJIaccu(pUKalUe moMeneHu .

17.3.4 Crenenn 3auuthl obosouek IIIT BeiOuparoTcs u3 yclioBUA
obOecrieueHus: OE30MACHOCTH [JIsi OOCHTY>KMBAIOIIEro TepcoHajga H  YCIOBUHU
HaJIMYMS TIBIIH U BOJIBI.

174 TpeGoBaHuss K IJIEeKTPOTEXHHMYECKON YaCTH TMOMeIleHUi
AKKYMYJSITOPHbIX 0aTapei

17.4.1 Kareropusi NOMEIIEHNs yCTAHABIMBAETCS PACYETOM B 3aBHCHUMOCTHU
OT IPUMEHSAEMBIX BUIOB aKKYMYJIATOPHBIX OaTape.
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17.4.2 AkkymMynsITOpHBIE OaTaper MOTYT OBITh JOMYIIEHBI K IKCILTyaTalluu
U OKCIUTyaTHPOBAaThbCS TOJBKO TMPU NOAKIIOYEHUH  3apsSAHO-IOA3APSIHBIX
YCTPOMCTB, oOOecrneuuBarouX pexuM HopMmaibHOTO 3apsaa (U,p<2,3 B Ha
3JIEMEHT; TeMIEparypa OKpykKamomeh cpenbl Top=20°C+2°C). B ycnosusax
HOPMAJILHOTO 3apsiJia TOMEIICHHE HE OTHOCSITCS K B3PbIBOOIIACHBIM.

17.4.3 Ecnum  TEXHOJOTMYECKHMM  IPOIIECCOM  JIOMYCKAETCA  PEKUM
MakcuManbHOro (aBapuitHoro) 3apsanga (U,,p>2,3 B Ha snemeHT; Temmeparypa
OKpyKaroren cpeabl Top=20°C+2°C), To n0/KHA TIPELYCMAaTPUBATECS TIPUTOUHO-
BBITSDKHAS BEHTWIALIMM C PAaCUETHOM KPATHOCTHIO, COJIOKMPOBAHHAs C 3apsiaHO-
noa3apsiAHbIMU - ycTpoiicTBamu. [loMenieHue OTHOCHTCS K B3PBIBOOIMACHOMY
kiaccy B-10 B 30He 3 M OT akKyMyJISITOPHBIX OaTapei.

17.4.4 B ciyuae, ecau pacyeToM Karteropus nomemieHuss Ab ompenenena
Kak A, TO 93TO TIOMElIeHHe cleayeT o0opynoBaTh  JOMOJHUTEIBHO
razoaHajan3aTopaMu, COJOKUPOBAHHBIMU C MPUHYAUTEIbHON MTPUTOYHO-BBITSHKHOU
BEHTWISILMEW W 3apAnHbIM ycTpoucTBOM. llomemenme Ab B aToM ciydae
OTHOCHUTCS K B3pbIBoOomacHOMY kjacca B-10. Ilpu noctmxenun B nomenienuu Ab
koHneHTpauu  Bogopoaa O,1HKIIPII, razoanaimm3aropamMu  OTKIIFOYAIOTCS
3apsAHOE yCTpOMCTBO ADb M NpUTOYHAST BEHTUJISALMSA, BKIKOYACTCS  BBITSDKHAS
BEHTWISILIMSL, €CIM OHA He BKIto4YeHa. CurHay cpabaThlBaHHS ra30aHAIN3aTOPOB
NepefaeTcsl Ha LIUT YHOpPaBJICHHUS. B 3TOM pexXume BBITSIKHAS BEHTUIISALUSA
paboraer 30 munyTt. [lociie onpeneneHus NpUYMHBI MOBBIIIEHHOW KOHIIEHTpALUU
BOZOpO/a B momenieHn Ab, Bce cucTemMbl AOJKHBI OBITh MPUBEJEHBI B pabouee
cocrosinue. ['a30aHanu3aToOphl YCTAHABIMBAIOT B MECTaX BO3MOXXHOT'O CKOIUICHHS
BOJIOPO/JIa HE HUKE 2/3 BBICOTHI OMEIIICHMUS.

B cootBercTBHE C KiaccupUKanue MOMEMICHU 00ecreYnBaeTCcsi BHIOOD
BCET0 AJIEKTPOOOOPYI0BaHMSI, BKJIIOUast U 000pYI0BaHUE BBITSYKHOW BEHTUIISIIUH.

17.4.5 TIpuTOYHO-BBITSDKHAS BEHTHJIAIMS OTHOCUTCA K | Kareropuu
AIEKTPOCHAOKEHUS.

17.4.6 Crennaxu noJl aKKyMyJIATOpHbIE OaTaper U CaMu aKKyMYJISITOpPHbIE
Oarapen MOKHBI OBITh BBIMOJHEHBl M3 TPYAHOTOPIOUMX WM HETOPIOYUX
MaTepHuaoB.

17.4.7 Bce a1meKTpUYECKHE COECAUHEHUs BHYTPU NOMEIIEHH AbB JOJKHBI
BBIMOJIHATHCS OAHOXMIBHBIMU MHOTOIIPOBOJIOYHBIMU KaOENIsIMU C METHOM KUIION
C KMCJIOTOCTOMKOMW MU30JIALUEN.
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17.5 TpeGoBanusi K aBTOMATHYECKOM MOKAPHOI 3a1UTe

17.5.1 TpeOGoBaHUsI K CHCTEME OIOBEIICHHUS U YIPABIICHUS 3BaKyaluen
JOAEH IpuU MoKape pacCMAaTPUBAIOTCA HEMOCPEICTBEHHO K 3/1aHHIO0, B KOTOPOM
pasmeniensl noMereHus COIIT, B cOOTBETCTBHH CO CBOJOM MpaBui [6].

17.5.2 ABromaTthueckas MOXapHas CHUTHaJIM3alUsl U aBTOMAaTHYECKOE
noxkaporyumenue B nomemeHusix COIIT paccmaTpuBaroTCsl B COOTBETCTBUM C
TpeOOBaHUSIMU CBOJIa TIpaBHII [8].

17.6 O0beMHO-TVIAHNPOBOYHBbIE 1 KOHCTPYKTUBHbIE TPeOOBAHUA

17.6.1 AKKyMyJnsiTOpHbIE Oaraped U HIUTHI MOCTOSHHOTO TOKAa JOJIKHBI
pa3MelaTbcd B CICHMAIBHO MPEAHA3HAYEHHBIX JUII HHUX  pa3JeidbHBIX
IIOMEIICHUSAX.

17.6.2 [IpuMeHsieMble CTpOUTENbHBIE KOHCTPYKIUK 11 moMenennit COIIT
JIOJDKHBI OBITh HETOPIOYMMH M UMETh KJIACC MOKAPHON OMACHOCTU CTPOUTEIHHBIX
koHCTpykui KO. Ilpenembl OrHeCTOMKOCTH KOHCTPYKIMM — ONPEIEISIOTCS
KATErOpUsIMU MOMEIICHUI U CTETIEHbIO OTHECTOMKOCTH 3[IaHUSI B COOTBETCTBHH CO
cBojiaMu ipaswi [7,9].

17.6.3 TTomenieHus: akKyMyJISITOPHBIX OaTapeil U IUMTOB MOCTOSSHHOTO TOKa
JOJDKHBI OBITH PAcCIOJIOKEHBI B HEMOCPEIACTBEHHOW ONM30CTH JpYr OT Jpyra u
UMETh pa3fiesibHbIe BbIXOJbL. 110 TpeOOBaHHIO TEXHOJOTHMU 3TU BBIXOJbI MOTYT
OBITh OOBEUHEHBI SAUHBIM TaMOYPOM.

18 CocTraB mnNpoeKTHON JAOKYMEHTAIMM M 00beM MpPHEMO-
CIATOYHBIX UCIIBITAHUI

18.1 TpeOoBaHus k pasaenaM npoekTHoi fokyMenTanuu no COIIT

18.1.1 IlpoekTHasi fOKyMEHTalMs JOJKHA BBIMOJHATHCS B COOTBETCTBUU C
nocraHoByieHueM IIpaBurensctBa PO ot 16.02.2008 Ne 87.

18.1.2 B coctaB TEKCTOBOM 4YacTH — NOSCHUTEIBHON 3alIUCKH JTOJIKHBI
BXOJIUThH CIIEAYIOIINE MyHKTHI:

- OMMCaHUE CYIIECTBYIOIICH CUCTEMBI U CETU MOCTOSIHHOTO TOKa,;

- XapaKTePUCTUKU HArpy30K CUCTEMBbI TOCTOSIHHOTO TOKA;

- 00BbEM PEKOHCTPYKIIMU CUCTEMBI IIOCTOSTHHOTO TOKA;

- onmucaHWe U OOOCHOBAaHWE TIPUHATHIX TEXHUYECKUX U CXEMHBIX
pELICHUN;

- 000CHOBaHHE U BHIOOP OCHOBHOI'O O0OPYI0OBaHMS, B TOM YUCIIE THIA
u éMkoctd ADB, THMa ¥ MOIIHOCTH 3apsSAHO-TIOA3APSAIHBIX YCTPOWCTB, THIA U
MOIITHOCTH YCTPOMCTB CTAOMIIM3ALIMK HANPSKEHUS MPU UX HEOOXOUMOCTH;
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pE3yNbTAThl PACUETOB TOKOB KOPOTKUX 3aMbIKaHUU;
BBIOOP 3alIMTHOM anmapaTypsl C IPHIOKEHUEM KapT CEIEKTUBHOCTH;
BBIOOp Kalenel ¢ y4eToM TEePMHUYECKON CTOMKOCTH M MPOBEPKH Ha

HCBO3I'OpaHUc.

18.1.3 B coctaB rpadudeckoii 4acTh — YEPTEKEHM M PHUCYHKOB JOJDKHO

BXOJUTH CIIEAYIOIIEe:

COIIT;

[PUHLUHANKAIBHBIE CXEMbl NEPBUYHOM W BTOPUYHOM KOMMYTALUHU

IJIaH pa3MEeNIeHUsl aKKyMyJIsITOpHOM Oatapeu;
maH pasmenieHus: ooopyaoanus COIIT;
packnanaka kabeneit COIIT,;

KapThl CEJIEKTUBHOCTH;

pacuetHbie rpaduku Harpy3ku COIIT.

18.2 TpeOoBanuss Kk 00bemMy padOT MO HaJAAKe, MCNBITAHUAM IPH
BBoje odopyaoBanus COIIT B akcnyarauuio

18.2.1 OObeM myCKO-HaNaJO4YHBIX PabOT MO aKKyMYJISTOpPHOU OaTapee

JOJIDKCH BKIIIOYATh:

IIPOBEPKY MPABUIBHOCTH MOHTAKa U COETMHEHHI 2JIEMEHTOB;

IPOBEPKY MOMEHTA 3aTSKKU OOJNTOBBIX COETMHEHUI;

IIPOBEPKY IIJIOTHOCTH JIEKTPOJINTA,

3aMep CONPOTHUBIICHUS U30JSILUN aKKyMYJIITOPHOU OaTapeu;

3apsii aKKyMYJISITOpHOM Oatapeu;

MPOBEPKY €MKOCTH aKKyMYJATOPHOM Oarapen KOHTPOJIbHBIM TOKOM 10

4acOBOTO Pa3ps/ia C MOCIECTYIOIIUM 3aPSIOM.
18.2.2 OO0BeM myCKO-HAIAMOYHBIX  PAbOT TO 3apsAHO-TIOA3APSIHBIM

YCTPOMCTBAM JOJKEH BKJIFOYATh:

MpPOBEPKY HA  COOTBETCTBHE MPOEKTHOM M  KOHCTPYKTOPCKOM

JOKYMCHTAIINH,

MEXaHUUYECKYI0 PEBU3UIO YCTPOMCTBA;

MU3MEPEHUE COMTPOTUBIIEHUS U30JISIIUN YCTPOUCTBA;

WCIIBITAHHUE JIEKTPUYECKON TPOYHOCTH U30JISIIUN YCTPOKCTBA;
U3MEPEHUE CONTPOTUBIICHUS 336 MIICHUS;

U3MEPEHUE TyJIbCALUNA BBIXOJHOTO HAIIPSKECHUS;

U3MEepEeHHe TOYHOCTH CTa0MIN3alUY BEIXOAHOTO HANPSXKEHUS;
U3MEepeHHe TOYHOCTH CTaOMIIM3alUK BBIXOAHOTO TOKA,
IPOBEPKY pabOTOCIIOCOOHOCTH BHYTPEHHUX 3aIIUT YCTPOUCTBA,
MPOBEPKY JOMOJHUTENbHBIX (YHKIUNA YCTPOUCTBA;
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- TPOBEPKY MHIUKALUU PAabOUEro pekuma,;

- TPOBEPKY WHAWKAIMA W CXEMbl CHUTHAIM3AIMA HEUCIPABHOCTEH
YCTPOMCTBA;

- TMPOBEPKY pEryjsiTopa HaNpsHKEHUs, TOKa M TMpoBepka oOIen
paboTOCIOCOOHOCTH YCTPOWCTBA HA HArpy3Ky MPU HOMUHAIBHOM TOKE;

- CHATHE BHEIIHEW HArpy304YHOM XapaKTEPUCTHUKHU.

18.2.3 OObem mycko-Hanamo4yHeix pabor mo mkadam T pomxen
BKJIIOYATh:

- NPOBEPKY HA  COOTBETCTBUE IIPOEKTHOM W  KOHCTPYKTOPCKOM
JIOKyMEHTAITUH;

- MEXaHWYECKYI0 pEeBU3HIO (MpOBEpKa TMPaBUILHOCTH MOHTaXa U
COEJIMHEHUI JIEMEHTOB M MPOBEPKa MOMEHTA 3aTSXKKU OOJITOBBIX COCTUHEHUN);

- H3MEPEHHE COMPOTUBIICHUS U3OJIAIIMH CUJIOBBIX IETICH;

- W3MEPEHHE COMPOTHUBIICHUS H30JIAIIMA BTOPUIHBIX IICTICH;

- HWCIIBITAaHUE M3O0JISIIINY CHIIOBBIX IICTICH;

- HWCIIBITAaHUE W30JISIIIUN BTOPUIHBIX ICTICH;

- KOHTpOJIb COOPHBIX LIWH;

- KOHTPOJIb MassHHBIX U MPECCOBAHHBIX COCTUHEHUMN;

- U3MEpEHHE CONPOTHUBIICHUS 3a3€MIICHUS;

- W3MEPEHHE COMPOTUBIICHUSI IOCTOSTHHOMY TOKY pa3beMHBIX KOHTAKTOB;

- TIPOBEPKY COOCHOCTH M BEJIMYHUHBI BXOXKJICHUS MOJBMKHBIX KOHTAKTOB B
HETOIBM)KHBIC;

- TIPOBEPKY W KaITMOPOBKY ACHCTBUS MaKCHMAIbHBIX, MUHUMAJIBHBIX HIIN
HE3aBHCHUMBIX pacIlennTeNIel aBTOMAaTHYEeCKMX BBIKIIOYaTeNeil ¢ odopmiieHuem
MPOTOKOJIA;

- mpoBepky pabotrel Bcex ycrpoiicTB COIIT mpu wanpspkeruu 0,8 Uy,
WCIIOJIb30BAHUE [IJISI OTOM IIENM MPOMEXKYTOUHBIX OTHAeK OT 3jieMeHTOB Ab He
JIOTTyCKaeTCs;

- TOPOBEPKY LIEJIOCTHOCTH MPEIOXPAHUTEIEH, MPEIOXPaHUTEIICH -
pa3beAUHUTEIIE;

- TIPOBEPKY BCEX YCTPOWCTB KOHTPOJS M MOHHTOPHHIA OIEPATHBHBIX
napamMeTpOB COTJIACHO 3aBOJICKON JOKYMEHTAIIHH,

- TPOBEpKY HH(POpPMAIMOHHOTO oOMeHa cucteMbl MoHutopuara C ACY
TIITOC.

18.2.4 OOBeM MyCKO-HATAIOYHBIX paboT MmO crabwim3aTopaMm H
npeoOpazoBaTeNsIM TOJKEH BKITIOYATh:

- TPOBEPKY Ha COOTBETCTBHE KOHCTPYKTOPCKOM TOKYMEHTAIINU;

- MEXaHMYECKYIO PEBHU3UIO YCTPOUCTBA;
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- HU3MCPCHUC COIMPOTUBJICHHA N30JIINN YCTpOﬁCTBa;

- HCIIbITAaHUA SHGKTqueCKOﬁ IIPOYHOCTHU HU30JIALUU YCTpOﬁCTBa;

- HN3MCPCHUC COIIPOTUBJICHHUA 3a3CMJICHU

- HN3MCPCHHUC HOMHHAJIBHOI'O BBIXOAHOI'O HAIIPSKCHUA IIPU HOMHWHAJIBbHOM

TOKE;
- W3MEpEHHE MyJIbCAIMil BEIXOIHOTO HANPSHKEHUS MPU HOMHUHAIBHOM TOKE;
- W3MEpPEHHME  CTAaTUYECKOM  TOYHOCTH  TOJAJACP>KaHUS  BBIXOJHOTO
HaIPSHKCHUS;

- OTKJIOHEHHE OT HOMHHAJIBHOIO 3HAYCHHUS NPU H3MEHEHHH BXOJTHOTO
HANPSDKEHUSI 0T MUHUMAJIBHOTO 0 MaKCUMaJIbHOTO;

- OTKJIOHEHHE OT HOMHHAJIBHOTO 3HAa4YeHHs] NpU HU3MEHeHHH (HalOpoce)
Harpy3Kyd OT MUHUMAaJIbHOU 10 HOMUHAJIbHOM;

- U3MEpPEHHE JJINTENBHOCTH MEPEXOJHOr0 mpouecca NpU H3MEHEHHUH
(cOpoce) Harpy3Ku OT HOMUHAJIBHOM 10 MUHUMAJIbHOM;

MPOBEPKY PabOTOCIIOCOOHOCTH BHYTPEHHUX 3AIIIUT;

MPOBEPKY JOTOJHUTEIbHBIX (DYHKIUHI;

IPOBEPKY MHUKALIMKU pabOyvero pexuma;

NPOBEPKY MHAMKAIMM W CXEMbl CHUTHAJIM3AIMU  HEUCIPABHOCTEH
YCTPOMCTBA;

- TPOBEpKYy oO0ImIel paboTOCOCOOHOCTH YCTPOWCTBA B HOPMAaJIbHOM
HKCILTYaTalMIOHHOM PEXHUME;

- TMPOBEPKY IUHAMUYECKHX XapaKTEPUCTUK YCTPONCTBA B MEPEXOJHOM
pexxume paboThl CETH MOCTOSHHOTO TOKA MPH HAJIOXKEHUM Ha YCTAHOBUBILIMMNCA
HOPMAaJIbHBIN JKCIUTyaTaAlMOHHBINA PEXUM UMITYJIbCHOW HATPY3KH.

18.2.5 OO0BeM mycKO-HATAMOYHBIX PAbOT MO  BCIOMOTaTEILHOMY
ob6opynoBanuto COIIT momkeH BKIIOYATH:

- TPOBEPKY TMPABUIBHOCTH (PYHKIIMOHUPOBAHUSI TPUTOUYHO-BBITSKHOU
BEHTUWJISLIUY;

- TPOBEPKY  MPABWIBHOCTH  (YHKIIMOHMPOBAHHS  ABTOMATHUYECKOM
MOKAPHOW CUTHAJIM3AIUH;

- TPOBEPKY TMPaBUIBHOCTH (YHKIIMOHUPOBAHUS CHUCTEMBI KOHTPOJIS
noctyna B nomemenus Ab u LIIIT.
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IIpuioxkenue A
(pexomeHIyemMoe)

Tunossie cxemuble pemennss COIIT

B cootBercTBumM ¢ paznenom 6 Cranmapra cxemy COIIT MoXHO mpencTaBUTh B BHJIE
(YHKLIMOHAJIBHBIX Y3JI0B, HEPBBIM M3 KOTOPBIX SIBISETCS MaHENb BBOJAA AKKYMYJISTOPHOM
Oarapeu 1 mpeoOpa3oBaTEIbHBIX YCTPOUCTB.

B tom crydae, ecniu ycTaHOBKa cTabmin3aropa B menu BBoga padoyero mutanus LITIT
HE MpeycMaTpUBaeTCs, MaHeNb BBOJA MUTAHUS MOXKET OBITh BBIIMOIHEHA Mo cxemam 1 u 2.

[Tanens o cxeme 1 (pucyHok A.l) cogepur:

- aBromaruueckue Boikmouatenun QF-1,2  BBogoB  paGodero  muTaHus — OT
AKKyMYJIITOPHOM OaTapew;

- aBromaruueckue Bbikmoyarenu QF-3,4 BBoja muTaHus OT pabouero W pe3epBHOTO
3apsIHO-TI0/13apsIHBIX arperaTos;

- MepeKIIroYaTeNy pexxuma 3apsa-nmoazapsan QS-3, 4;

- TPEAOXPAaHHUTENH B LTI KOHTPOJIBHOTO pa3psijia;

- MEXCEKIMOHHBII pyOuinpbHUK QS-5.

[Tanens mo cxeme 2 (pUCYHOK A.2) COJIEPIKUT:

- aBroMmaruueckui BbikIodarens QF-1 BBoja paboyero muTaHusi OT aKKyMYJISTOPHOU
Oatapeu;

- aBTromaruueckue BbikItouatenu QF-2, 3 BBoma muTaHus OoT paboyero U pe3epBHOTO
3apsIHO-TI0/13apsIHBIX arperaTos;

- MEepeKIIoYaTeNd PeKUMa 3apsSa-moa3apsi;

- FU-1 npenoxpanutenu B ey yCTPOUCTBA KOHTPOJIBHOTO pa3psijia.

IIpencraBneHHble BapuaHTBl CXeM MaHeJel BBOJA MUTAHUS B COBOKYITHOCTU C 3apsiIHO-
NOJ3apsIIHBIMU  YCTPOMCTBAMH, CTAaOWIM3aTOpaMH, pPACIpeNeUTeIbHBIMA — TAaHESIMA U
aKKyMYJISITOPHBIMU OaTapesiMM TO3BOJIAIOT  (OpMHUpOBaTh CTpyKTypHyto cxemy COIIT B
COOTBETCTBUH C IPUBEJCHHBIMHU B pa3jiesie 6 TpeOOBaHUSIMH.

Ha pucynke A.3 mpencTaBieHbl MPUHLUMIMAIBHBIE CXEMBbl MaHENeH paclpelesieHus ¢
OJIMHAKOBBIM BHJIOM 3allIUTHOW amIaparypsl, Ha pUCYHKe A.4 — CO CMEIIaHHBIM.

Ha pucynke A.5 mpexacraBieHa NpUHLMIHUAIbHAs CXeMa MHUTAHUS SJIEKTPOMAarHUTOB
BKJIFOUEHUS BhIKITtouateseit OPY, onucanue koTopoii mpuBeneHo B pazaene 6 Ctanaapra.

Ha pucynke A.6 mpejacraBieHa NpUHIUNMAIbHAS CXeMa MUTaHUA CETH aBapUilHOrO
ABAKyallMOHHOTO OCBELICHUS, ONIMCaHKe KOTOPOil mpuBeaeHo B pazaene 6 Crangapra.

Ha pucynke A.7 mpencraBieHbl BapuaHThl  cxembl Bkirouenuss DC/DC
npeoOpa3oBareneil, onMcaHne BapuaHTOB CXEM MPUBENEHO B pazjene 6 CtanaapTa.

Ha pucynke A.8 mpencrtaBieHbl CXeMbl NUTAHUS LEeNeil onepaTuBHOW OJOKUPOBKH,
ONMCAaHUE KOTOPBIX TaHO B pazjaene 6 CtaHaapra.

IIpencraBnenHas Ha pucynke A.9 oOmas crpykrypHas cxema COIIT (cxema-1 COIIT)
BKJIIOUYAET CIEAYIOUINE dJIEMEHTBHI:

- JIBe aKKyMyJsTopHble Oatapen Ab-1, Ab-2;

- JIBa CEKIIMOHUPOBAHHBIX MIUTA IIOCTOSHHOTO TOKA;

- pabouwmii U pe3epBHBIN 3apsAAHO-TIOA3APSAIHBIC arperatsl 1 Kax o Ab;

- mKadbl MATAHWS arperaTHON Harpy3KH.

BBox paGouero muranus IIIIT or akkyMynsTOpHBIX OaTapeil OCYILECTBISIETCS IO
WH/IMBUIYAIGHBIM TICTISIM, 3aIUIICHHBIM aBTOMATHYECKHMHU BBIKIIOYATEISIMA BBOJIa pabouero
nutanus. Kaxnas cexmust IIIIT-1 umeer menb B3aMMOpe3epBHUPOBAHUS C COOTBETCTBYIOILEH
cekumeit  IIIIT-2.  Ilemum  B3auMOpe3epBUPOBAHMS  3AIIMIIEHBI  ABTOMATHYECKUMU
BBIKJIFOUATESIMA.  [IpOTshKeHHOCTh  1emeil  B3aMMOpE3epPBUPOBAHUS  OTPAHUUYMBAETCS
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BO3MO>KHOCTBIO BBINIOJIHEHUSI CEJICKTUBHOM 3allUThl OT JYrOBBIX 3aMbIKAHMI Ha IIMHAX
pesepBupyemoro LIIIT.

BBon wmemedt nuraHus OT 3apsAAHO-NIOA3APSAIHBIX arperaroB OCYILECTBISETCS 4Yepes
NEePEeKIII0YaTeNH, MO3BOJSIONINE OCYIIECTBIATh JMOO paboTy B pexuMe Moa3apsaa, Jnbo
OCYILIECTBIISATh 3apsii BbiaeneHHOW st 3apsana Ab. Ilutanue morpebuteneit COIIT B stom
peKUME OCYIIECTBISETCS OT oOcTaBmielics B pabore Ab ¢ wucnoiib3oBaHHWEM ILieTiel
B3amMope3epBrpoBaHus. EMkocTh kaxaoik Ab paccunTaHa Ha THTAaHHWE BCEX MOTpeOUTENen
COIIT o6owux IIIIT B pexxume aBapuitHOTO paspsia.

[epexmtouarenb, yCTAaHOBICHHBI B I BBOAA pabO4yero MHUTAaHUS TEPBOM CEKLUU
IIITT, mo3BoisieT OCYWIECTBIATh KOHTpoibHBIA paspsag Ab. Ot cekuuid HIIIT nwurarorcs
obmecrannnonnsie Harpy3ku COIIT, a takke arperatHele mKagbl Ui MATAHUS arperaTHbBIX
Harpy30K, pacroj0o>KeHHbIE B HEMOCPEACTBEHHON OJIU30CTH OT MOTPEOUTENEH.

ArperatHple Kapbl CEKIMOHUPOBaHBI. [luTaHWe CEKIUil arperaTHeIX IKagoB
ocymectBisiercs ot pazubix LT paguansubiMu kaObeIbHBIMUA JTHHUSIMH.

Cxema-1 COIIT (pucynok A.9) MOXKeT OBITh UCIIOJIB30BaHA JUIsI TUTAHUS TIOTPEOUTEINICH,
pacMoIOKEHHBIX B KOpITyce CTaHIMH, a TakKe U Ans nutaHusi notpeduteneir OPY Bricokoro
HarnpsbkeHus. B atom cmyudae IIIT-1, 2 u Ab-1, 2 pa3Mmemarorcsi B 3JIEKTPOTEXHUUECKHUX
MOMEIIEHUSIX, PACIONIOKEHHbIX Ha Tepputopuu OPY, a arperatnsie mkadsl U3 cocTaBa
Harpy3Ku UCKIIIOYAOTCS.

O6benunenue HIIIT, pacronoxennsix B kopmyce ctanuuu ¢ LT, pacmnonoxeHHbIM Ha
tepputopun OPVY nensimu B3auMope3epBUPOBaHUs HE MPEyCMaTPUBAETCS.

Ha pucynke A.10 mpencraBiena crtpykrypHas cxema COIIT (cxema-2 COIIT) c
UCIIOJIb30BAHUEM CXEMBI 2 MaHEeH BBOJIA IPEOOPa30BATEIbHBIX YCTPOMCTB (CM. PUCYHOK A.2).

Ha pucynke A.11 mnpencraBnena ctpykrypHas cxema COIIT (cxema-3 COIIT),
BKJIIOYAIOIIAs CJIEAYIOIINE DJIEMEHTHI:

- JIB€ aKKyMYJSITOpHBIE OaTapeu;

- 71Be maHelM BBoja nurauus [1B-1, I1B-2;

- pabouuii U pe3epBHBIN 3apsIHO-TIOA3APSIAHBIE arperaThl Ans Kaxaon Ab;

- CTaOMIM3aTOPHI B LIeTH BBO/IA pabouero nutanus kaxmaoro IIIIT.

Cxema MOXeT ObITh MpUMEHEHAa Kak AJis MUTaHUs MOTpeOHuTenel, pacloloKeHHBIX B
KOpITyCe CTaHLIMH, TaK U JUIsl MUTaHUs oTpeduTesel pacnonaoxxeHHbIX Ha OPY.

Hcnonb3oBanue B 1ensx BBoAoB padouero nutanus T crabunuzatopoB mo3Bosiet
MPUMEHATh CXEMYy NpPH HAJTWYUU 3HAYUTENIBHBIX TOJYKOBBIX HArpy30K JIMOO MPOTSKEHHBIX
Henel NUTaHus noTpeduTene.

EMKOCTh KaxaoW M3 aKKyMYJISITOPHBIX Oarapeil paccuMTaHa Ha CyMMapHYI Harpysky
notpebureneit COIIT B pexume aBapuilHOrO TOIY4acCOBOTO pa3psiia, UYTO MO3BOJISAET
o0ecneunTh PeXUM HOPMAJIBHOM AKCIUTyaTallMM aKKyMYJIATOPHBIX Oarapeil u o0opynoBaHHs
naHesel BBOAOB paboyvero MUTaHUs C UCIIONIb30BAHUEM IIE€MTU B3aUMOPE3epBUPOBAHMS.

[Ipu xoMIOHOBKE 000PYIOBaHUSI, TPEIYCMOTPEHHOTO CTPYKTYPHOU CXEMOM KenaTeabHO
nBypsaHoe pacnonoxkenue manenei III1T-1,2, crabunu3aTopoB u  3apsAHO-TIOA3APSAHBIX
YCTPOMCTB B Mpefesiax OJHOTO 3JEKTPOTEXHUYECKOTO IMOMEIIEHUs BOJIM3H aKKyMYJSTOPHBIX
Garapeil.

[Ipusenennas cxema-3 COIIT yno6na npu nposenenuu pekoHcTpykiuu COIIT, Tak xak
MO3BOJIIET TMPH 3aMEHE aKKyMYJISTOPHBIX Oarapeil M YCTaHOBKE MaHeled BBOAOB pabodero
MUATAaHUS B KOMIUJIEKTE C 3apsiAHO-TIOA3APSAIHBIME arperaTaMyd M CTaOuiInu3aTopaMy Ha MEePBOM
JTame  PEKOHCTPYKIMU  OCYIIECTBISATh MUTaHUE TOTpeOuTeNneid OT  CYIIECTBYIOMIMX
pactpenenuTeIbHbIX TaHele, 3aMeHa KOTOPBIX Ha HOBBIE CeKuuu 1, 2 ¢ 3ameHOW kabemnei
nutanus notpeduteneir COIIT MoxkeT ObITh OCYIIECTBICHA HA BTOPOM dTare peKOHCTPYKIIUH.

Ha pucynke A.12 mnpencraBiena crtpykrypHas cxema COIIT (cxema-4 COIIT),
agayormyHass cxeme-1 COIIT (pucynok A.9), HO mpemaycMaTpUBarOIIas HWCIOJb30BaHHE
MEHBILIETO0 KOJUYECTBa 3apsAHO-TIOA3APSAIHBIX arperaToB, a TakXe HMEIOLIMEe CEeTh 3apsja,
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MO3BOJIIONIYIO HCIOJIh30BaTh JIO00W paboumii 3apsaHO-TIOA3APSIHBIA arperatr s 3apsiaa
mo0oit Garapen. Pe3epBHBIN 3apsIHO-TIOA3APSAAHBINA arperar MOXeT Pe3epBHPOBAThH JIFOOOU U3
pabouMx arperaros.

[uter IIIIT-1 u LIIIT-2 moryr pacnosiaraThCs Kak B OOIIEM 3JIEKTPOTEXHUYECKOM
IIOMEILEHUH, TaK U pa3eIbHO.

Ha pucynke A.13 mpencrasinena crtpykrypHas cxema COIIT (cxema-5 COIIT), B
KoTopoi Takke kak u B cxeme-2 COIIT (pucynok A.10), mpemycmaTpuBaeTcsi UCIOJIb30BaHUE
o0miero pesepBHOro mozazapsiaiHoro arperata. Cxema MOKET OBITh HCIOJNb30BaHa Kak st
nutanuss norpedureneit COIIT, pacnonoKeHHBIX B KOpIyce€ CTaHLUHU, TaK WU JUId MUTAHUA
noTpeduTenel, pacmnojokeHHbIXx Ha 1omanke OPY. Ilpu sTtom B rpaduke Harpy3ox
aBapUItHOTO pa3psaa HE TOJKHO ObITh 3HAYUTEIBHBIX TOIYKOBBIX HATPY30K.

Cxema murtanus norpeoduteneit COIIT mpu Takolt CTpYKTYpHOW cXeMe HE JIOJDKHA
COJIepXKaTh MPOTHKEHHBIX 1eNeil MUTaHusl.

Ha pucynke A.14 mnpencraBnena crpykrypHas cxema COIIT (cxema-6 COIIT)
aHasniornyHas cxeme-3 COIIT (pucyHok A.11), HO ¢ CEKIIMOHHPOBAHUEM PACIIPENETUTEIbHBIX
nanenerd kaxzaoro HIIIT u BO3MOXXHOCTHIO OpraHu3allMd MUTAHHUS HArpy30K OT pPE3epBHOTO
3apsIHO-10/13apsATHOTO arperara Mpy MpOBEIEHUN PEMOHTHBIX OIEPALIUH.

Emkocts kaxmoit Ab mpennmaraeMoil cxeMbl Tak)Ke€ pPacCUMTHIBACTCS HA CYMMAapHYIO
Harpy3ky ot  motpeburteneit  COIIT pmByx IHIIT mnpu  ucnonp30BaHUM  CETH
B3auMope3epBupoBanus. (Cxema yHuBepcaibHa U MoxeT pexomenaoBanHa mig COIIT co
3HAYUTEJIbHBIMU TOJTYKOBBIMU Harpy3KaMu W MPOTSHXKEHHBIMU LETISIMU MTUTAHUS TTOTpeOUTENEH.
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Pucynok A.12 - CTpyKTypHas cXxemMa CUCTEMBI OTIEPATUBHOTO MOCTOSTHHOTO Toka (cxema-4 COIIT)
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Pucynok A.13 - CTpyKTypHasi cXemMa CUCTEMBI OTIEPATUBHOTO MMOCTOSTHHOTO ToKa (cxema-5 COIIT)
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Pucynok A.14 - CTpykTypHasi cxema CUCTEMbI ONIEPATUBHOTO MOCTOSIHHOTO ToKa (cxema-6 COIIT)
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Ipuioxenune b
(cnpaBo4HOE)

Kaaccnpukauusa akkymyJITOPHBIX 0aTapeil, OCHOBHbIE XaPAKTEPUCTUKH
b.1 BapuaHThl HCIIOJIHEHUSA CTAIMOHAPHBIX AKKYMYJISITOPHBIX OaTapei

CranuoHapHble CBUHIIOBO-KHCIIOTHBIE aKKyMYJSTOPBI MOTYT OBITh pa3/eieHbl Ha TPHU
TPYIIIBL:

1-s1 rpynma — OTKpBIThIE aKKYMYJISITOPHI.

[InacTuHBI yCTaHABIMBAIOTCS B OTKPBIThIE OJOKU (CTEKJISHHBbIE, 300HHUTOBEIE,
JIepeBSIHHBIC CO CBHHIIOBON «PYOAIIKO») U CBApUBAIOTCS MEXIY COOOiA.

Takue akKyMynaTOpbl MOCTaBISIOTCA B pPa300paHHOM BHIE CO COOpKOW Ha MecTe
AKCILTyaTaluu.

Okcmtyaranus Oarapeil Takoll KOHCTPYKIMH TpeOyeT MOIIHOW MPUTOYHO-BBITSKHOU
BEHTHJISIIIH U TIOCTOSIHHOTO BHUMAHUS CO CTOPOHBI 00CITYKHBAIOIIET0 TIEPCOHAA.

K sromy Tumy akkymysiasiTOpOB OTHOCSITCSI OT€YeCTBEHHbIE akkymynsTopsl Tuma CK ¢
MOJIOKHUTEIBPHBIME IIJIaCTUHAMK OONbIIoNW ToBepxHOcTH (Tuma «[lmante») M KopoOYaThIMU
OTpULIATEIIbHBIMH.

YMeHbIlIeHHE BBIHOCA a’pO30Jie CEpHOM KHUCIOTHI 00ECIEeUMBACTCS TOJIBKO 3a CYET
oTpakaTeIbHBIX CTEKOJ. B HacTosIIee Bpems 6atapen 3TOro TUIA CHATHI C POU3BOJICTBA.

2-5 Tpynma — OTKPBITBIE MAaOOOCITY)KUBAEMbIE AaKKyMYIJSATOPBI XapaKTePU3YIOTCS
TEpPMETUYHBIM COEIMHEHUEM O0aka C KpBIIIKOW, a TakKe TePMETUYHBIMHU YIJIOTHEHUSIMU
TOKOBBIBOZIOB (OOpHOB). VYganeHue Ta30B U3 AaKKYMYJISITOPOB OCYIIECTBISIETCS 4epe3
BEHTUWISILIHOHHYIO MPOOKY, KOTOPasi MOXKET BBITIOIHATHCS CIEIYIOIUM 00pa3oMm:

- JJaOWpUHTHAs BEHTWISIIIMOHHASI TPOOKa, oOecneynBaroiias CBOOOIHBIN BBIXOJ] Ta30B, adPO30JIU
yIIEP>KUBAIOTCS 3a CUET JIAOMPUHTHON KOHCTPYKIIMM U CUCTEMBI OTpaxkaTesaen

- BEHTWIALMOHHAs TpoOKa ¢ a’po30JbHBIM (HIBTPOM Ha OCHOBE MOPHCTON KEpaMHUKH
NPaKTUYECKH MOJTHOCTHIO UCKIIIOYAET BBIHOC a3P030JIei U3 aKKyMYyJIsTOpa

- KarajguThueckas MpoOka, oOecrneunBaromias pPEeKOMOMHAIMIO Ta3oB, OOpa3yloIIUXcs Mpu
paboTe aKKyMyJsATOPOB UM HCKIIOYAlOIIas HEOoOXOAMMOCTh MEpUOJUYECKON  JTOJNMBKU
TUCTHIUTUPOBAHHOM BOJBI.

3-s1 rpymmna - repMeTH3upoBaHHbIe HeoOcmyxuBaeMbie akkymysitopel (Valve Regulated
Lead Acid) VRLA. 3a cuéT npakTH4YeCKH MMOJIHOW peKOMOUHAIINN Ta30B BHYTPHU aKKyMYyJIsATOpa,
YTO JIOCTUTAeTCsl KOHCTPYKTHBHO M COOJIIOJICHMEM peXHMa 3apsjia, Tra3oBbIEICHHUE IpU
AKCIUTYyaTaI[H MTPAKTHYECKH MOJIHOCTHIO UCKITIOUESHO.

Kaxnplii akkymynsaTop HMMeeT KiamaH, KOTOpBIM YCTaHaBIMBAETCS B 3aJMBOYHOE
orBepctue. K 3TOil rpymme akKymyJasSTOPOB OTHOCATCS JBE TEXHOJOTHUU: TEXHOJOTHS C
3arylieHHbIM, MPEACTABISIIOIUM JKelIeoOpa3Hyl0 Maccy JJIEKTPOJIUTOM M TEXHOJOTHS C
AIIEKTPOJINTOM, a0COPOUPOBAHHOM B CenapaTope U3 CTEKIOBOJIOKHA.

Bb.2 KoHCTPpYyKTHBHOE HCTIOJTHEHHE CTAMOHAPHBIX AaKKYMYJISITOPOB

CranvoHapHble aKKyMYJSTOPBI BBINYCKAKOTCS B BHJE OTHENBHBIX JIIEMEHTOB C
HanpsbkeHueM 2 B 1 B GJIOYHOM MCIIOJTHEHMH B cocTaBe 2, 3 wiM 6 akKyMyJsiTOPOB B OJIOKe
HanpspbkeHueM 4, 6 u 12 B. DkcruryatalliOHHBIE XapaKTEpUCTUKH — €EMKOCTh, IWAIla30H
JIOMTYCTUMBIX TOKOB U CPOK CITY’KOBbI B 3HAUUTEJILHOM CTENEHH OMPEENIIOTC UX KOHCTPYKIHEH
Y MIPEXKJIE BCETO KOHCTPYKINEH MOJOKUTEIBHOTO JIEKTPOA. bONBIIMHCTBO €BPOINENCKUX CTPaH
MPOM3BOJIAT AKKYMYJISITOPBI, KOTOpPBIE yIOBIETBOPSIOT TpeboBanusM cranaaptra MOK u DIN.
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Ha3zBanue akkymyssiTopa 4acTO COOTBETCTBYET KOHCTPYKIIUH MOJOKHUTEIbHBIX TIACTHH.
Axkymynsatopel GroE — akkymMynsTOpbl C TOJOXUTEIbHBIMU AJIEKTPOJAMH  OOJBIION
noBepxHoctn tuna «llmante», akkymysistopel VD ¢ pemeTyaTbiMH TIOJIOKUTEIBHBIMU
wiactiHaMu U akkymyssatoppl  OGi € IJIOCKMMH  TOJIOXKUTEIBHBIMH  IIACTHHAMH.
Axkymynstopel OPzS u OCSM — akkymymnsTopbl ¢ TpyO4yaTbIMH  TOJOXHTEIHHBIMH
JIIEKTPOJIAMH.

B.2.1 AKKyMYJATOpPbI ¢ MOJIOKHTEJIbLHBIMH IMJIACTHHAMH 0O0JIbINONH MOBEPXHOCTH
(tunt GroE)

AKTHUBHBIN CJIOH Ha MOJOXHUTEIBHBIX TUIACTHHAX OOJBIION MOBEPXHOCTH 00pa3yercs u3
MaTepuana caMOl IUTACTUHBI MYyTEM OKHCIEHHUS MOBEPXHOCTH cBUHIA. [lmactunbl OonblIon
IIOBEPXHOCTU U3rOTaBIMBAIOTCS U3 YUCTOIO CBUHIA U UMEIOT Pa3BUTYIO IIOBEPXHOCTD.

JleficTBUTENbHA NOBEPXHOCTh TAaKOM IIacTUHbl B 10 MOpPEeBOCXOAMT KaxKyIIYOCS.
Axkkymymnsatopel GrOE  sBISIOTCS ©IUHCTBEHHBIM THIIOM aKKYMYIIATOPOB, KOTOpBIC TIpU
JUTUTENIBHOW JKCIUTyaTalliy HE TOJbKO HE YXYJIIAIOT CBOM OCHOBHBIE 3JIEKTPUUYECKHE CBOMCTBA
XapaKTePUCTUKHU, HO HANPOTHUB, UMEIOT TEHACHIIMIO MOCTEIEHHOTO YBEJIMYEHUS (PaKTUUECKOU
pa3psAIHON EMKOCTH.

bnarogaps OousiblIOM NOBEPXHOCTM IJIACTUH M MAacCUBHOMY TOKOOTBOJY 3THU
AKKyMYJIATOpPBl UMEIOT CaMO€ Malloe BHYTPEHHEE COMPOTUBICHHE U CaMyl OOJBIIYIO
Harpy304Hyl0 CIOCOOHOCTb, YTO OY€Hb BaXXHO MpHU PabOTE€ CO 3HAYUTENIBHBIMH TOTYKOBBIMHU
Harpy3kamu. [IpoomkuTenbHOCTh BO3MOKHOM dKCIUTyaTauu 6arapeit tuna Grok e menee 25
JeT.

Pa3psnnpie  XapakTepuCTHKHM IJIACTHH  akkymyistopoB GroE mpuBeneHsl B
IIpUIIOXKeHUH B.

B.2.2 AKKyMyJIATOPBI ¢ HAMAa3HBIMH I10JIOKUTEIbHBIME dj1ekTpogamu (Tun OGi)

AxTHBHBINA citoii akkymyssitopoB thurnma OGi (HaMa3HBIX) HAHOCUTCS B BHJIE MACThl Ha
pEIIETYATYI0 TOBEPXHOCTh IIIACTHHBI. YJelbHasi €EMKOCTh AaKKyMyJATOpPOB 3TOT0 THIIA
IPEBOCXOIUT EMKOCTh AKKYMYJISITOPOB C IJIACTUHAMM OOJBIION MOBEPXHOCTH, AKKYMYJISTOP
MMEET BBICOKHE DPa3psAHbIE XapaKTEPUCTUKUA M Majoe BHYTpPEHHee comnpoTusieHue. OIHaKo
OTHOCHUTEJIbHO HEMPOJOJKUTENbHBIM CpoK cioyxO0bl (B cpeanem 10 1eT) orpaHuumBaeT
BO3MO>KHOCTH MCIIOJIb30BaHMS 3TUX AKKYMYJISITOPOB B DHEPIeTHKE.

B.2.3 AKKyMyJSITOpPHI ¢ NMAHIHUPHBIMH TOJIOKUTEIbHBIMH JIEKTpoAaMu (THUIIOB
OPzS n OCSM)

['maBHBIM OTIMYHTENBHBIM TpU3HaKOM Oartapeit Tuma OPZS sBiseTcss KOHCTPYKIHUS HX
MOJIOKHUTEIBHOTO 3JeKTpoaa. OcHOBOM TpyO4aToil MiacTUHBI SBISETCA KECTKAas CBUHIIOBASA
rpe6éHKa, moyiyyaeMasi METO/I0M JIMThS MO/ IaBJIEHHUEM, KOTOpasi B CBOIO O4Yepe/lb pa3MellaeTcs
BHYTPU CIIEHUAIBHOTO 3AIUTHOTO YeXJa, COCTOSIIEro M3 IMOJIBIX COeTUHEHHBIX MEXITy cO00i
TpyOok. Kaxxgas TpyOka 3amoiHsAeTCsS aKTUBHBIM BEIIECTBOM 00pa3yroIMUM pabodyro aKTHBHYIO
Maccy IUIacTHHbBL. TpyOuaThlii 3alIMTHBIA 4YeXONl HaAEKHO yJIEpXKUBAeT aKTUBHBIM MaTepua,
MPEMSITCTBYS €ro OIUIBIBAHUIO U OCBHIMAHWIO Ha TMPOTSDKEHHWH BCEro CpOKa 3KCIUTyaTallWu.
bnaronapsi npuMEHEHHUIO 3aIIUTHBIX YEXJIOB CPOK CIIY:KOBI akKymysssTopoB Tuna OPzS Gomnblie
4yeM y akkymyssitopo tura OGi u cocrasinsier 18 ner.

Axxymynstopsl OPZS npennaznadens! s paboThl B pexXUMe MOCTOSHHOTO Moj3apsa,
OJIHAaKO YCTOMYHMBO paboOTal0T M B LUKIMYECKOM pexume nonyckas ao 1200 mukioB 3apsi-
pa3psan. OnHako BHYTpEeHHEE CONPOTUBIEHUE akkymyssitopa OPzS npumepno B 1,5 pasa Beie,
yeM y akkymyusstopoB Tuna GroE u OGi. Paspsaneiii Tok akkymynstopa Tuna OPzS Hmke
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pa3psIHOTO TOKa akkymyasitopa tuna GroE mpumepno B 1,4 pasa, a akkymynstopa OGi B 1,25
pasa, 4TO OrpaHMYUBAET 00J1ACTh MPUMEHEHHUS AKKYMYJISTOPOB 3TOI0 THIIA.

B akkymynsaropax tuna OCSM pemierka OTpuIaTeNbHBIX IUIACTHH M3TOTOBIICHA W3
TSHYTOW MeIM. 3aMeHa CBHUHIIOBOM PEMIETKH Ha MEAHYIO C JOMOJHUTEIBbHON aKTUBHOW MacCOM
JUIS. OTPULIATENIbHBIX IIACTHH IO3BOJIMIIA YMEHBIIUTh BHYTPEHHEE CONPOTUBIICHHE OaTapeu u
HOBBICUTD yJIENIbHbIE SHEPIeTHUECKUE XapaKTEPUCTHKH.

Oco0bIM mpecTaBUTENeM aKKYMYJISITOPOB ¢ HAMA3HBIMH MOJIOKUTEIbHBIMU IIACTUHAMHU
SBISIIOTCS akKyMyssiTopel VD dupmbr «Vartay. OcoOeHHOCTBIO KOHCTPYKIMU TTOJIOKHUTEIIBHBIX
TOKOOTBOZIOB JTOH Oarapen SBISIOTCA YTOIUICHHBIE B AKTUBHYIO MAacCy BEpTHKAJIbHBIC
TOKOOTBOJISIME 3IEMEHTBl — CTEP’KHU KPYIJIOTO CEYEHUsl U3 CBUHLIOBOCYPMSIHUCTOIO CIUIABA C
cojepxkanueM cypbMbl 1,6% serupoBaHHOTO ceiieHOM. Ha mMoJoXHUTENbHbIE TUIACTUHBI
0JIeBaeTCs KOHBEPT U3 CTEKIOBOJIOKHA, IPEMATCTBYIOIINN OIJIBIBAHUIO AKTUBHOM Macchl.

bnarogapss yBelIMUEHHOMY CEYEHHIO TOKOOTBOJOB, BHYTPEHHEE COIPOTHBIEHHME STHUX
Oarapeil TpUOJIMKEHO K 3HAUEHUIO BHYTPEHHETO CONPOTUBIICHUS aKKYMYJISTOPOB C IUNIACTUHAMU
0OJbIION TMOBEPXHOCTH, YTO IO3BOJISET OOEcreuyuBaTh PEKUM TOIYKOBOM Harpy3ku. Cpox
BO3MOXKHOH 3KCIUTyaTalluu 3TUX Oatapeil Takoii xe, kak u 'y 6arapeit OPzS.

Pa3psnnple xapakTepucTUKU IIAcTHH akkymyiasitopoB OPzS u OCSM npusenens! B
NpUIOKeHUH B.
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IIpuioxenue B
(pexomeHIyemMoe)

IIpumep BbIOOpa aKKYMYJIATOPHBIX OaTapeit

OCHOBHBIM CIIPaBOYHBIM MAaTEPUATIOM TPU pacueTax IO JaHHOW METOJUKE SIBIISIOTCS
CeMeICTBa Pa3pSIHBIX XapPaKTEPUCTUK (pa3psaHbIE HOMOTPAMMBI) MPHU paspsie MOCTOSTHHBIM
TOKOM, TIOCTPOCHHBIE JIJISl OJTHOH IJIACTUHBI ONPEISIEHHOTO THIIA.

B nmanHOM mpumepe MCTOIb30BaHbI PA3PSIHBIC XAPAKTEPUCTHKH JUISI aKKYMYIISTOPHBIX
Oarapeii Tumma GroE.

Omnwucanue HoMorpammel (cMm. pucysku B.2 — B.4, B.6 — B.15):

- 10 TOPU3OHTAJIBHOW OCH OTJIOXKEHBbl 3HAYEHUS EMKOCTH, KOTOpPbIE CHHMMAIOTCS C
IUTaCTHHBI;

- [10 BEPTUKAJIBHOM OCH OTJIOKEHBI 3HAUEHUSI HAIIPSDKEHUS Ha DJIEMEHTE I10/1 Harpy3Koii;

- CEMEMCTBO KpUBBIX, MJIYLIMX CJI€Ba CBEpXY - HampaBo BHU3 (ToyyOble JIMHHUN),
IpeCTaBIsieT COOOW 3aBUCUMOCTH HANPSDKEHHSI HA 3JIEMEHTE OT BETMYMHBI CHATOTO C IIACTHHBI
3apsiia (EMKOCTH) INpH 3aJaHHOM IIOCTOSSHHOM TOKE pas3psja, HWHaue TOoBOps, 3TO U €CTh
pa3psaHble XapaKTEPUCTUKH B [IEPECUETE HA O/IHY IUIACTUHY;

- CEMEWCTBO KpUBBIX, WAYIIUX CJIE€Ba CHU3Yy — HampaBo BBepX (TrosiyOble JIMHUM),
IpeCTaBsieT cOO0M 3aBHCMMOCTH HANpsDKEHHS Ha 3JEMEHTE OT TOKa paspsanga (B ammepax,
our(dpoBKa MO HIKHEH KpUBOM) MpH 3aJaHHOH OCTaTOYHOW €MKOCTH IJIACTUHBI (B MPOLIEHTAX,
oLIM(POBKA 10 BEPXHEHN KpUBOH);

- KOpUYHEBbIE KpHBBIE — rpaduyeckoe IMpeiCTaBICHUE pPa3pAIHBIX XapPaKTEPUCTHUK B
yacoBoM, 30-MUHYTHOM, 15-MUHYTHOM U APYTUX pexUMax paspsa.

B.1 IIpumep Ne 1. Boi0op akkymMyJisITOpHOI 0aTapen 0 HOMOrpamMMaM € Y4€TOM
craduiu3zaropa

B kauyectBe mpumepa paccMOTpUM BbIOOp akkymynsTopHoW Oatapen mns I'OC. I'padux
Harpy3ku npuBesieH Ha pucyHke B.1. C yuérom BkiItoueHus B LIETb MUTAaHUS CTaOMUIN3aTOpa TOK
paspsana coctaBut lp = 300°1,25 = 375 A B Teuenne 30 MUHYT U TOJIHYOK Toka IT = 660°1,25 =
825 A mmutensHOCTBIO | ¢ He3amonro A0 KoHna 30-MHHYTHOTO HHTEpBaja (Ha PUCYHKE MTOKa3aH
YCIIOBHO NIPUMEHUTEINBHO K pumepy Ne 2).

Pacuér (mar 1) BemonHsiem ans Oarapenm GroE c¢ mmactunamm 100 A-4, mONB3ysCh
HOMorpamMMoil Ha pucyHke B.2. «Tpaexkrtopus» IBMKEHUS IO HOMOTpaMMe H300paxeHa
3€JIEHBIM 1[BETOM.

B cootBercTBUM € yCIOBUSAMH paOOThl yCTPOHCTBA CTa0MIIM3aTOpa HAMPsDKEHHE Ha BXOJIE
ycTpoiicTBa J0kHO ObITh He MeHee 175 B. Takum oOpa3oM, MHUHHMAaJIbHO JOIYCTHMOE
HanpsbkeHue Ha anemente Ab (mpu 102 paGouux snemenrtax) cocrasut 1,72 B.

Jlns  BbIOOpa aKKyMyJIATOpHOM ©OaTraped NpPUHUMAaeM MHUHUMAIbHO JOMYCTUMOE
HanpspkeHue Ha anemenre 1,75 B.

OTmedaeM ypoBE€Hb MHUHHMAJIbHO JIOMYCTUMOro HampsbkeHus 1,75 B (BepxHss kpacHas
JUHHUS).

[lepeceuenne kpuBoil 30-MuHyTHOTO paspsaa (3en€Has KpuBas, TOUka 1) W JHMHUU
MUHUMAaJIBHO JOIYCTUMOIO HampsbkeHus 1,75 B Ha snemeHT (KpacHas JUHUS) COOTBETCTBYET
TOKY IJTIaCTUHBI 91 A ¥ cHUMaeMol €MKOCTH C IU1acTHHBI B TedeHuu 30 MUHYT paBHOU 45,5 A-g
(TyHKTUpHBIE TUHHUHN).

W3 rpadpuka Harpysku (pucyHok B.l) ompenensem, yro 3a 30 MHHYT pa3psna c
aKKyMYJISITOpHOM Oatapeu cHUMaeTcst EMKocTh 375°0,5 = 187,5Au.
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Takum oOpazom, ompexaensieM kKonudecTBo Tuiactud Ab — 187,5/45,5 = 4,12 = 5 nnactus,
YTO COOTBETCTBYET aKKyMYyJIsiTOpHOH OaTtapee tuma 5 Grok 500.

B coorBercTBHM ¢ rpadMKOM Harpy3ku B KOHIIE aBapHIHOTO IIOJY4acOBOTO pa3psia
TOJTYOK TOKA paBeH 825 A.

Hisa akkymynsitopaoit 6arapen 5 GroE 500 mpu tomdake 825 A TOK Ha IJIACTUHY COCTABUT
825/5 = 165 A — mpoBOIMM U3 TOYKH | JMHHUIO 0 MEPECEUCHHs ¢ KPUBOW TOKA (CHHSS JTHMHUS)
Ha macTuHy 165 A — touka 2. IIpu 3TOM HampspKeHHE Ha DJIEMEHTE aKKyMYJIsTOPHOUW Oarapen
OINYCKAETCsl 3HAYMTEJILHO HUYKE YCTAaHOBJIEHHOTO ypoBHs 1,75 B.

Takum 00pa3zom, MpUHATAS aKKyMYJISITOpHasi Oarapes He COOTBETCTBYET YCTaHOBJIEHHBIM
TpeOOBAHUSM.

[Tpomomxkum BBIOOP C HCTIONB30BaHUEM pucyHKa B.3 (mar 2).

OTtMeyaeM ypoBEHb MHHHUMAJIBHO JIOMYCTUMOTO Hamnpspkenus 1,75 B (kpacHas muHus).

W3 pucynka B.2 Obuto ompeneneHo, 94To akkymysstopHas Oatapes tuma 5 GroE 500 ne
yIIOBJIETBOPSIET TPEOOBAHUAM, T.€. HEOOXOJUMO YMEHBIIUTH TOK Ha OJIHY IJIACTHHY.

[Ipumem Tok Ha muacTuHy paBHbIM 60 A. Hailinem Touky nepeceueHus: 30-MUHYTHOM
KPUBOM pa3psiia ¥ KpUBOH pa3psijia MocTOSHHBIM TokoM 60A (Touka 3).

IIpu paspsne Tokom 60 A B Teuenue 0,5 u ¢ miacTuHbl cHUMaercs éMkocth 60°0,5 =
30A-u.

Touky 3 Tak K€ MOXHO ONPENEIUTh, BOCCTAHOBUB NMEPHEHAUKYJAP U3 Touku 30 A-4 1mo
HIDKHEH IIKalie 0 TOYKU mepeceueHus ¢ KpuBoil 30-MuHyTHOTO paspsna. [laHHoe nepeceueHue
u OyneT Toukoii 3.

Hanpsoxkenne na snemente Ab B Touke 3 okonmo 1,9 B, uTo MOXeT yaOBIETBOPUTH
TpeOoBaHUS.

Omnpenenum KoanuecTBO tractud Ab — 375/60 = 6,25 = 7 nnacTuH.

[IpoBenem AMHMIO U3 TOUKH 3 10 IEPECEUEHUS C YPOBHEM MUHHMAJILHOTO HANPSKEHUS Ha
anemente 1,75 B — touka 4. Tok Ha OJHY MJIACTUHY MPH 3TOM OyJeM paBeH MPUOIU3UTEIHHO
120 A (myHKTHpHAas JIUHUSA).

Omnpenenum konaudectBo miacTud Ab — 825/120 = 6,88 = 7 muactuH.

I[To pe3ymnbTaTam NMpOBEICHHBIX PACYETOB MPUMEM aKKyMYJISITOpHYIO OaTapeto Tuma 7 GroE
700.

[IpoBeném npoBepoUHBIN PacUET ¢ UCIOJIb30BaHUEM pucyHKa B.4 (mar 3).

OtmedaeM ypoBEeHb MUHUMAIBHO AOMYCTUMOTO HampspkeHus 1,75 B (kpacHas crutomrHas
JIHHUS).

KonnuectBo mmactun n = 7.

Tox mmactunsl B Teuenue 30 munyt 11=375/7=53,6 A.

Tok mactusbl Bo Bpemst Touka 1;=825/7=117,9 A.

Haxomum TOuky mnepecedeHuss XapaKTepUCTHKU paspsna TokoMm 53,6 A c kpusoi 30-
MUHYTHBIX pa3psaaoB (Touka 5). s onpeneneHust TOYKHA 5 BO3BOAUM MEPIIEHANKYISP U3 TOUKU
27 A4 (53,6'0,5 =26,8 =27 A1) 10 niepecedcHust ¢ KpuBOH 30-MHHYTHOTO pa3psa.

N3 Toukum 5 mpoBOAMM BEPTUKAIBHYIO NPSIMYIO JI0 MEPECEYEHHUs] C XapaKTEPUCTUKOM
paspsina ipu Toke 117,9 A (Touka 6) M Ha BEpTUKAIBHOW OCH CYMTHIBAEM 3HAYCHUE HATIPSKEHUS
BO BpeMs TOJIYKA TOKA, KOTOPOE OKa3bIBaeTcs paBHO 1,76 B.

Takum oOpazom, akkymynsTopHas Oarapes 7 GroE 700 ymoBieTBOpSeT NPUHATHIM
TpeOOBaHUSM.

B.2 IIpumep Ne 2. Bpibop akkyMyJ/isITOpHOIl 6aTaped no HOMorpamMmmam 0e3 yuéra
craduamsaropa

Bei6op akkymynstopHod OaTapen 0Oe3 yuyé€ra yCTpOWCTB CTaOMIM3AlMM HaNpPSLKEHUS
npoBenéM I rpaduka Harpy3ku (pucyHok B.1).
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Tok paspsina coctaBusier lp = 300A B Teuenun 30 MHHYT M Tomuok Toka |y = 660A
JUTUTENBHOCTHIO 1 ¢ He3a10/1r0 10 KoHla 30-MUHYTHOTO HHTEpBAaa..

B nanHoM ciyuyae KoHeUHOE HanpshkeHHe Ha aneMenTe Ab Oyner onpeaensTbes UCXos U3
TpeOyeMOoro ypoBHs HANPSHKEHUST Y TOTPEOUTENICH MOCTOSTHHOTO TOKA.

Haubonee yganéHHpiMU MOTpEOUTENSIMU CUCTEMBI MOCTOSIHHOTO Toka ['DC, kak mpaBuio,
SIBJISIFOTCSL 3JIEKTPOMArHUTHI BKIIFOUEHHS MacJISIHBIX BbIKITtouateneit OPY.

PaccuntaemM nagaHue HampspKeHHWsT B LENM NUTAaHUA AJIEKTPOMATHUTOB BKIIFOUEHHUS
Beikiitouareneit OPY-110 kB (pucynok B.5).

s VAL

Pucynok B.5 - Ilens nutaHus 31eKTpOMarHUTOB BKJItOUeHUs Bbikiovareneit OPY-110 kB

B kauyecTBe BBICOKOBONBTHBIX BhIKIO4arened OPY-110 kB, B coorBeTcTBHU C rpadukom
Harpy3Ku, IpuHuMaeM Beikimodarenu ¥Y-110 ¢ mpuBogom II13-44, sk = 360 A.

PaccuntaeM mnaseHue HampsDKEHHS B LENUM OT aKKyMYJISTOpPHOM OaTapen A0 IIMTa
HOCTOSIHHOT'O TOKa.

Onpenenum conpoTUBIIEHNE KaOes:

Rk Ab =0,0172- (2:50/240) = 0,00716 Om

Tok B nenu Ab npu BKIFOYEHUH BBIKITIOUATENs paBeH 660 A.

OmnpenenyM noTepu HaNpsDKEHUs B Kabere:

AUk Ab =0,00716 - 660 =4,7 B

PaccunraeM majgeHue HanpspKeHUMs B LENM  OT  IIUTA IIOCTOSHHOTO TOKa J0
AJICKTPOMArHuTa BKITIOYCHMSI BhIKITFouaTes ¥Y-110.

OmnpenenyM CONPOTUBIIEHUE KaOes:

Rx OMB = 0,0172- (2:250/300) = 0,0287 Om

Tok B 1enu a5eKTpoMarHuTa BKIOYEHM IIPU BKIIIOYEHUH BBIKIIIOUaTels paBeH 360 A.

Onpenenum noTepu HanpsHKEHUs B Kadene:

AUx ODMB = 0,0287 - 360 = 10,3 B

MuHUMaJIbHO JIOMYCTUMOE HANpsHKEHUE Ha 3JIEKTPOMArHuTe BKIIIOYEHMS BBIKIHOYATENS
V¥-110 cocraBnser 176 B, ucxons u3 3TOro onpeneauM MUHAMAIbHO JAOIYCTUMOE HaIPSDKEHHE
Ha aKKyMYJSTOpHOI Oarapee, HEOOXOIUMOE JUIsl BKIIIOUEHHS BBIKJIIOUATENS ¢ YYETOM MaJleHus
HarnpsDKeHus B Kabere:

U AB min = 176+4,7+10,3 =191 B.

MunuManbHOe HanpsbkeHue Ha aneMeHTe Ab paBHo (ncxoas uz 104 pabounx 371€MEHTOB):

Uosn. Abmin=191/104 = 1,83 B.

Jns  BeIOOpa aKKyMyJATOpHOW Oaraped NpUHUMAaeM MHHUMAJIbHO JOMYCTHMOE
HalpsDKeHue Ha anieMmenre 1,85 B.

Pacuer (ar 4) npoBoAMM C UCIIOJIB30BaHUEM HOMOTIpaMMBbI Ha pUCyHKe B.6.

OtmeudaeM ypoBeHb MUHMMAJIBHO JOIYCTUMOro Hanpsbkenus 1,85 B (kpacHas nuHus).

IIpumem Tok Ha muactuHy paBHbIM 40 A. Hailinem Touky nepeceueHus 30-MUHYTHOU
KpHUBOI1 pa3psia U KpUBOM paspsaa MocTosHHBIM TOKOM 40 A (Touka 7).

IIpu paspsane tokom 40 A B TeueHuu 0,5 u ¢ muactuHsl cHumaercs €émkoctb 40°0,5 =
20A 4.

Touky 7 Tak *e MOXHO OIpENEIUTb, BOCCTAHOBUB NEPNEHIUKYIAp U3 Touku 20A-4u mo
HIDKHEH IIKaje 10 TOYKH MepeceueHus: ¢ KpuBor 30-MHUHYTHOrO paspsaa. JlaHHoe mepeceueHne
u OyneT Toukoii 7.
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Hanpsokenue Ha anemente Ab B Touke 7 Boime 1,9 B, uTo ynoBiaeTBopsieT TpeOOBaHUSM.

Omnpenenum konuuecTBo tiactud Ab — 300/40 = 7,5 = 8 mutactuH.

[IpoBeaem AMHUIO U3 TOUKHU 7 O IEPECEUCHUS C YPOBHEM MUHHUMAJILHOTO HAMPSKEHUS Ha
anemente 1,85 B — touka 8. Tok Ha oJHY IJIACTHHY HpH 3TOM OyJeM paBeH NMPHUOIU3UTEIBHO
80A (IIyHKTUpPHAs JTUHUS).

Omnpenenum koanuecTBO tiacTud Ab — 660/8 = 8,25 = 9 mactus.

I[To pe3ynbraTam NpOBEJCHHBIX PACYETOB MPUMEM aKKYMYJISATOpHYIO OaTapeto Tumna 8 GroE
800.

[TpoBeaém mpoBepouHbld pacy€T (mar 5) ¢ UCIOJIB30BAaHHMEM HOMOIPAMMBI Ha PUCYHKE
B.7.

OtmeudaeM ypoBEHb MUHMMAJIBHO JOIYCTUMOro HanpsbkeHus 1,85 B (kpacHas inHus).

KonnuectBo mnactun n = 8.

Tok mnactunsl B Teuenuu 30 munyT 11=300/8 = 37,5 A.

Tok mmacTuHBI BO BpeMs Toiruka 12=660/8 = 82,5 A.

Haxomum TOuky mepecedeHusi XapaKTEpUCTHKU paspsna TokoMm 37,5 A c xpusoir 30-
MUHYTHBIX pa3psaaoB (Touka 9). s onpeneneHust TOYKKA 9 BO3BOAUM HEPIIEHANKYISAP U3 TOUKU
19 A4 (37,5:0,5 = 18,75 = 19 A-4) no nepeceueHus ¢ KpuBoi 30-MHUHYTHOTO pa3psiaa.

N3 Toukn 9 mpOBOAMM BEPTUKAIBHYIO MPSIMYIO IO IEPECEUCHUsi C XapaKTePUCTUKOMN
paspsna rpu Toke 82,5 A (touka 10) u Ha BEpTUKAIBHOM OCH CYUTHIBAEM 3HAUCHUE HAMPSIKEHUS
BO BpeMs TOJTYKa TOKa, KOTOpOe OKa3biBaeTcs paBHoO 1,85 B.

Takum oOpazom, akkymynstopHas Oarapes 8 GroE 800 ymoBieTBOpSET MNPUHSATHIM
TpeOOBAHUSM.

Paspspnbie  xapaktepucTuku IutacTUH  THna  GroE  pa3nmm4HON  eMKOoCcTH IS
AKKyMYJIATOPHBIX OaTapei mpeacTaBieHbl Ha pucyHkax B.8 u B.9.

Paspsimabie  xapaktepuctuku miacTuH tuna OPzS nmns  akkyMynsTopHBIX —Oarapeit
npejacTaBieHsl Ha pucyHkax B.10, B.11 u B.12.

Paspsimapie  xapakrepuctuku TutactiH thnma OCSM s akkymymnsiTOpHBIX  OaTapeit
npeJcTaBieHbl Ha pucyHkax B.13, B.14 u B.15.
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Ipuiaoxenue I'
(cipaBOYHOE)
Pexxumbl 3apsaa

3apsn  akKyMyJSTOPOB B 3aBHCHUMOCTH OT THIIA M HUMEIOIIUXCS Ha OOBEKTe
AIIEKTPOOOOPYIOBAHUS HEOOXOJUMO MPOBOAUTE OJHUM U3 CIEAYIOIINX METOJIOB!

- ipu moctostHHOM Hanpspkenuu (U);
- MmouduirpoBanubiM MeTozoM (1U);
- mpu moctostiHoM Toke (1);
- IIpY ITIOCTOSIHHOW MOITHOCTH.

3apsin npu mocrossHHoM HampsbkeHuu (U) mpoBomaT npu Hanpsokenun 2,23 B Ha
aKKyMYJISITOp C TOYHOCTBIO cTaOwimm3anumu +1%. HauanbHblid TOK 3apsga MOJHOCTHIO
paspsbKeHHOM Oatapen noikeH HaxoauThes B nuarnazone 0.1-0.3 Cio.

3a mepBble CYTKM OT Hauaja 3apsga Oarapes JoJDKHA BOCCTaHOBUTH He meHee 90%
HOMMHAJIBHOU EMKOCTH.

MomudunupoBanusiii 3apsan (1U) mpoBoasT B 1B€ CTYNEHU:

- TIepBasi CTYNEHb OTrPaHUYEeHHBIM ¢ TOYHOCTHIO £10% TokoM B mpenenax 0.1-0.3C1o 10
MOBBILICHUS HaNpsKeHUs 10 2.35 B Ha sneMeHT;

- BTOpas CTYIeHb NP HanpspKkeHUH 2,23 B Ha akkyMyJsSTOp ¢ TOUHOCTBIO CTAOUIN3alluu
+1%. Ha BTOpO#i cTyIneHu 3apsia TOK 3apsja MOCTENEHHO yMeHbIIaeTcsl. MakcuMaabHOE BpeMs
BOCCTaHOBJIEHUS! EMKOCTHU — 48 4acoB.

3apsia mpu TOCTOSHHOM TOKe TTpoBosAT TOKoM 0.15C10 o Hanpspkenus 2.23 — 2.25 B Ha
3JIEeMEHT. 3aTeM TOK CHIXKAIOT A0 3HaueHus He Oonee 0.05C10 U mpoIoIDKAIOT 3apsa/ 10 TE€X MOp
MOKa HANPSDKEHUE M IJIOTHOCTH JIEKTPOJIUTA He OYIyT M3MEHATHCS B TCUCHHE 2 YaCOB.

3apsii MOCTOSIHHOM MOIIHOCTBHIO IPOBOJSAT IMPH HAYaJIbHOM TOKE, HE IMPEBBIIIAIOIIEM
0.25C10 IIpu >TOM, NpU TIPEBBINICHUH HAMPSHKEHUS] Ha 3JIEMEHTax 3HaueHus 2.4 B Ha snemeHT
clenyeT orpaHuuuTh TOK 3apsaa B mpeaenax oT 0.7l mo 0.35 lio Ha kaxasie 100A-u.
[Tpu3HakoM OKOHYaHMS 3apsja SIBISIETCS IMOCTOSHCTBO HampshkeHWst Ha ypoBHe 2.6 B Ha
AJIEMEHT U IJIOTHOCTH 3JIEKTPOJIUTA B TE€UEHHUE 2 Y.

AKKYyMYJSITOPBl CYMTAIOTCSI TIOJTHOCTBIO 3aps’KEHHBIMU, €CJIM 3HAYEHHE 3apsIHOTO TOKa
cocrapiseT 40-100MA Ha kaxasle 100A 94 EMKOCTH IIPU HAIIPSHKEHUN HENPEPBIBHOTO MOA3apsa
2.23 B Ha sneMeHT npu Temmeparype snekrponuTa 20°C.

[Ipu apyrux 3HaUEHHUSX TEMIEPaTyphl 3JIEKTPOJIUTA 3HAUYECHHUE HAIPSIKEHUs Moja3apsiaa
TIPUHUMAETCS B COOTBETCTBHH C JaHHBIMK npousBoautens AB (mpu temmneparype +10°C Unoms. =
2.27 B Ha >emenT, a npu Temneparype +10°C Unom. = 2.18 B Ha snemenT.
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Hpuioxenne I
(0bs13aTeIBLHOE)
MeTomea pacqéTa TOKA KOPOTKOI'0 3aMbIKaHUS

Metonuka cocrtasiicHa B coorBeTcTBruu ¢ ['OCT 29176.
HavanbHoe 3HaueHHE TOKAa METAJUIMYECKOTO KOPOTKOI'O 3aMbIKAHUSI B AJEKTPUUYECKOM
e THUTAIMICHCS OT MOJHOCTBIO 3apsHKEHHON aKKyMYJSITOpHON Oaraped ompenessercs Io

dbopmyre:
I _EPacq.'n'l[j} (1)
E.M. B 5 : -

rae lxu. — TOK METaJUIMYECKOT0 KOPOTKOTO 3aMbIKaHUS, A
Epaca. = 1,93 B — pacuérnas 3/1C ognoro snementa Ab, B;
N — KoJIM4ecTBO 31eMeHTOB Ab;
Rk.y — cymmapHoe conpotusiienue nenu K3, mOwm.

DTO CONPOTUBJICHUE PABHO:

Ry =RuRuse T Rum TRy TR TR y5. (1.2)

rae Ry — akTuBHOE conpoTuBiieHne muH, MOM;
Rxa6 — akTUBHOE conpoTuBieHue kaodemns, MOM;
Ras — BHyTpeHHee conpoTuBienue Ab, MOwm;
Rann — aKTHBHOE CONPOTHBICHUE 3alIMUTHBIX ¥ KOMMYTAI[MOHHBIX ammapatoB, MOM
(MpUHUMAIOTCS IO JAHHBIM MPOU3BOIUTEIIEM);
Rux. — aKTUBHOE CONPOTUBIICHUE PA3BEIUHSIIONNXCS KOHTAKTOB 3aIIUTHBIX ¥ KOMMYTAIlMOHHBIX
anmnaparoB MpUHUMaeTcs paBHbIM 1 MOMm;
Rup — akTUBHOE CONPOTHBIICHHE TIPOBOIOB, MOM.

ConpoTHuBieHHE TIPOBOIOB, Kabenell 1 MIMHOMPOBOJAOB PACCUYMTHIBACTCS MPU U3BECTHBIX
JUTMHE ¥ CEUYEeHUH 110 HopMyIIe:

1
R=p-§-1[:|3= (1.3

rae R — conporusnenune, MOwm;

p - yaenbHOe conpoTusnenne, OM-Mm?/m. Jlna mexu p = 0,01720M-MM%/M, A1 aTIOMHHAS p =

0,02830M MM/ M;

| — mnna, M;

S — ceueHne, MM®.
[Ipy mnporexkaHuu MO TPOBOJAHMKAM TOKA TNPOUCXOJUT HX HArpeB, MpPU 3STOM

COTIPOTUBIICHUE TMPOBOJHUKOB yBenuunBaetrcs. COMPOTHUBIEHHWE HArpeToro IMPOBOJIHHUKA

ornpenensercs no popmyie:

Ry=R, K. (T4)
rae Ku — remmnepatypHbslii K03 QUIIMEHT, paBHBIM:
o,
Ky=—-. 1.5
e (3)

r7Ie T— YCJIOBHAs TeMIepaTypa, pasHas 1 menu 234°C, a st amomunus 236°C;
0.,— HavanbHas TeMIeparypa npoBojaHuka , °C;
0— KOHeuHas Temneparypa npoBojaHuka , °C.
3HayeHre HayaJIbHOM TeMIlepaTyphl IPOBOIHUKA MOXKET OBITh ONpeNeeHo 1o Gopmyie:

]: “
0=007(0 1, Boxp X

pab
). (I1.6)
rae 0o — pakTHueckas TeMreparypa OKpyxaroliei cpemsi Bo Bpems K3, °C;

:[J.I
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01 — 3HaYCHHE PACYETHOM JUTMTENBHO JOMYCTUMOM Temreparypsl xui, °C, paBHas i kabenen

¢ mponuTaHHoN OymaxkHoU m3ossmuert 80°C, mis kabenei ¢ miacTMaccoBoi uzossnuent - 70°C

U U1 Ka0ernelt 13 ByJIKaHM3UPOBAHHOTO nonmdTuiieHa - 90°C;

Boxp — 3HAUEHUE PAaCUETHOI TeMIlepaTypbl OKpykarolen cpeasl (Bo3ayxa) 25°C;

Ipas — 3HaueHue Toka nepeq K3, A;

|y — 3HAUEHHE PacYETHOTO JUIUTENBHO AOMYCTUMOTO TOKA B COOTBETCTBUU ¢ Tabnuuei /1.1, A.
3HayeHne KOHEYHOH TeMIepaTypbl MPOBOAHUKA MOXKET OBITh OIPEesIeHO 1o (hopMyIe:

BK=BE'Ek+ﬂI:Ek—1)= (.7
r7ie o0 — BeTMurMHa o0paTHasi TeMIepaTypHOMY KO3 (GUIIHMEHTY 3JEKTPUIECKOTO COMPOTUBIICHUS
npu 0°C paBnas 228°C;

]:F '.-F?!PM ) I:rﬂ;- 8)

I7ie B — MOCTOSIHHAS, XapaKTePU3YIOIas TEIIO(PU3NIEeCKUe XapaKTePUCTUKN MaTepHaia KHIIbL,
paBHas 11 anroMunus 45,65 MM*Y/(kA?¢) n ms Mean 19,58 Mmm*/(kA?-¢);

Birepw — mHTerpan JKoyis WM TEIIoBOH MMIymbe oT Toka K3, kAZ-c, paccumThiBaeTcs MO
dbopmyre:

Yomm -
BHPZJ. Iy dt. (1.9)
0

S— ceueHue NPOBOHUKA, MM,

VYBenuueHue CONPOTHUBICHMS MPOBOJHMKA BCIEACTBUE HAarpeBa IPUBOJUT K
YMEHBILIEHUIO 3HAUEHUS TOKA U U3MEHEHUIO CTENICHH BIIMSAHUA Ayr'y Ha 3HaueHus Toka K3.

B obmem ciydyae 3amaua ompezaeneHusi 3HadeHus: Toka K3 mpu cOBMECTHOM BIIMSHUU
HarpeBa W  TOKOOTPAHWYMBAIOLIETO  BIUSHUS  JYIM  MOXEM  pellaTtbCsi  METOA0M
MOCNe0BaTeNbHBIX NpUOMKeHuil ¢ ucnoiab3oBaHueM OBM. Ilpu 3ToM, Kak MOKa3bIBaeT
IIPAKTHKA Pacy€ToB, JUIsl JOCTHXKEHUS YCTAaHOBUBILIEIOCS 3HaU€HUs J0CcTaTOuHO 8-10 pacuéTHbIX
MHTEPBAJIOB.

[Ipu mpoBeaeHuM YHpOUIEHHBIX pacdy€ToB Oe3 mpumeHeHuss OBM nns onpenenenus
BIIMSIHUS HarpeBa MPOBOJHUKOB IPU METAUINYECKOM M AyroBoM K3 MOKHO BOCHOJIB30BaThCS
Homorpammamu (pucynku J[.1 - J[.12), moka3bIBalOIUMH CTENIEHb YMEHBIIEHUS TOKa MpHU
Harpese npu MetauinyeckoMm K3 v npu coBMECTHOM BIMSHUM AYTH U Harpesa npu ayrosom K3.
3aBUCHMOCTH COCTaBIEHBI IS MPOBOJHUKOB cedeHneM 10 25 mMM2. [Ipu GONBIINX CeueHHAX H
npu tunuuHelx s COIIT mymHax kaOenelt M BpeMeHax JEWCTBUS 3allUT BIMSHUEM HarpeBa
MO’KHO MpeHeOpeyb.

Ilo mepe pa3psina, BHyTpEHHEE CONPOTUBIIEHUE AKKYMYJISITOPOB YBEIMUNBAETCS.

Pacuér 3HaueHust Toka METAIIIMYECKOT0 KOPOTKOTO 3aMbIKaHUS B LIEIH, MUTAIOLIECS OT
YaCTUYHO Pa3psHKEHHOM aKKyMyJIITOpHOH OaTapen OCYILECTBIsSETCS MO TOH ke ¢opmyrne, ¢
yaétoM n3meHeHus Rag, ipu aTom R'Ap onpenensiercs mo ¢popmye:

Ras=Rap'K, (I.10)
rae R'Ap— BHYTpEeHHEE CONPOTHBIICHHE YaCTUYHO paspsokeHHor Ab, MOwm;
K - koaduuneHT yBenuueHuss BHyTPEHHETO CONPOTUBIICHHUS.

3nauenue kodddumuenta K onpenensercs no rpadpukam K =fCpasp (pucynku J1.13-1.15),
MIOKAa3bIBAIOUIMM 3aBUCUMOCTb YBEIWYEHHsS BHYTPEHHEro comnportuBieHuss Ab or creneHu
paspsna.

B Tom cnyuae, eciu B nenu BBoja padodero nutanus LIUIIT ycranoBnen crabuiuzaTop
3HauYeHHE TOKa MeTayutnaeckoro K3 onpenensiercs mo gpopmyie:
U, -10°

Rex

ELML

(O.11)
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rie Ry — cymmaprHoe compotuBienue nenu K3 0e3 ydera CONpOTHBICHHS 3JEMEHTOB,
BKJIFOUCHHBIX Ha BXOJle cTabmim3aropa (BHyTpeHHee conpoTuBieHne Ab u kabens nenu BBOAa
pabouero nuranus), MOM.

3HaueHHe HaNpsDKEHUS Ha BBIXOJAE CTa0MIM3aTOpa OOBIYHO NPUHHMMAETCS PAaBHBIM
+5%Uuon = 231B.

B Tom cmywae, ecnum momydeHHoe 3HaueHMe Toka K3 mpeBblmiaeT 3HaueHHE
HOMUHAJIBHOTO ToKa crabmnm3aropa (luow. cr.) Oollee yeM B 2 pa3za 3HAUYCHHE HANPSDKEHUS Ha
BBIXOZIe CcTabuim3aropa He crabmimsupyercs. 3HadueHne Toka K3 B aToM ciydae onpenensercs
o popmye:

I _=M: (11.12)

rae Eq— Bayrpennue norepu 3/[C crabunuzaropa, paBueie ot 1 10 2 B.
[Tpu u3BecTHOM 3HaUEHUU TOKa MeTaumyeckoro K3, cpeHre aMIuiuTyIHbIe U CPEeIHUE
CpeIHeKBaIpaTUYHbIe 3HaUYeHUsI TOKOB ayrooro K3 onpexnenstorces mo ¢popmynam:
IB'_,:[.&.=]:E.1I. .K,I.&. = I:f-."_—L' 1 3)
Lpmep “Lene Kacp. - (1.14)
rae Kua, Kicep. — 3Hauenust ayrosoro koaddurmenta onpeaesemsie mo K, = f(R«) (pucynku
J.16, 1.17) nu6o 10 aHATUTHYECKUM BBIPAKECHUSIM:

K, .=0.7730566 — 04308014 %-0%5.0 0286485938 +0,2145638 20, (11.15)
K. ., =0.5672834+0,016979¢~"1%.0,0401916e7"-1¢-0,11405537%-0%" (71.16)

[Ipr wcnonbp30BaHWU TPAPUUECKUX 3aBHCHUMOCTEH JMOO aHAIUTHYECKUX BBIPAKCHHUN
9TUX 3aBUCUMOCTEH CJE€NyeT MMEThb B BHJY, YTO OHHU CIIPABEIJIMBBHI JIMLIb B JHalla30HaX
u3Mepenus Rey = 25 — 600 MOwm. Ilpu ucnionb3oBannn rpadudeckux 3aBucumocrteid Ky B cirydae
BBIXOZA 3a YKa3aHHBIE IMIpeleibl BO3MOXHA HEKOTOpas »JKCTpamlojsalus, B CIydae xKe
WCIIOJIb30BAaHNsl AHAJUTUYECKUX 3aBHCHMOCTEH CIIENYEeT MCIOJb30BaTh I PACUETOB KpanHuUeE
3HaueHns K An8 yka3aHHBIX BO3MOXHBIX IpeseloB HX u3MeHeHusa. HeoOxoaumocTtsb
onpezeneHus 3HaueHu K 11 aMIUIMTyIHBIX U CpeJHEKBaApAaTUYHBIX 3HAUEHUH OOBACHSAETCS
HE TOJIBKO XapaKTEepOM IYyTOBBIX IPOLECCOB B LEIAX IOCTOSHHOIO TOKa, HO U TEM, 4TO B
3aBUCHMOCTH OT KOHCTPYKIIMM, 3alIUThl W 3allUTHBIC AaIlllapaTbl MOrYT pearupoBaTbh Ha
aMIUTUTYAHbIE (3JEKTPOMAarHUTHBIE PACLENUTENN, TOKOBBIE pelie), TUO0 CpelHEKBaApaTUYHbIE
(mpeaoXpaHuTeN!, TETUIOBBIE PACLIETIUTEIHN ) 3HAUYEHUS TOKA.
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Pucynok /1.2 - 3aBUCUMOCTb BETMYMHBI KOHEYHOT'O TOKA (JyrOBOIO CPEIHEKBAAPATUYHOIO B % OT Ha4aIbHOIO)

OT BpEeMEHH NPOTEKAHUS N JTHHBI Kabems S=2,5Mm?
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OT BPEMEHHM NPOTEKAHMs M JUTHHEI Kabens S=16Mm?
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Puc. /1.13 - I'paduk 3aBHCUMOCTH BHYTPEHHETO COMPOTHUBIICHUS CTAIIMOHAPHON CBUHIIOBO-KUCIOTHON aKKyMYJIITOPHOU OaTapeun
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Ta6numa /.1 — 3HaueHue pacyeTHBIX JUIUTEIHHO AOMYCTUMBIX TOKOB JIJIs KaOelel Ha HallpsHKeHUe
1 kB ¢ pe3suHOBON M IJIACTMACCOBOM H3O0JISLMEH, ¢ MEIHBIMH M aJIOMUHUEBBIMHU >KUJIAMH,

IMPOKJIaZIbIBACMBIX B BO3JyX€

Ceutettite KTbL, MM TokoBsie Harpy3ku (A) ans xkabenen
OJTHO)KMJIBHBIX JABYXKHIIbHBIX
1,5 29/- 24]-
2,5 40/30 33/25
4,0 53/40 44/34
6,0 67/51 56/43
10 91/69 76/58
16 121/93 101/77
25 160/122 134/103
35 197/151 166/127
50 247/189 208/159
70 318/233 264/195
95 386/284 321/239
120 450/330 375/276
150 521/380 423/319
185 594/436 493/366
240 704/515 584/432
[Ipumeuanus

1. Harpy3ku amns kabeneil ¢ alFoMIHIEBBIMH JKWJIaMU YKa3aHbl B 3HAMeHaTede.
2. Harpy3ku g kaOeneil ¢ pe3WHOBOM M3OJSAIMCH OINPEACsSIOTCS YMHOXKCHHEM Harpysok,
npuBeneHHBIX B Tabmume /.1, Ha koapdunment 0,95.
3. Harpysku mis kabenedl ¢ HM30SIIMEH M3 BYJIKAaHU3UPOBAHHOTO TMOJHMITHIICHA OIPEIEIISIOTCS
YMHOKEHHEM Harpy3o0K, IpuBe/leHHbIX B Tadmuie /.1, Ha koaddunuent 1,16.
4. Harpy3ku JUIsl OJJHOXHIIbHBIX KaOeJiel MPUBEICHBI JIJIi OJTHOTO KaOeJisl, MPOJIOKEHHOTO OTKPHITO;
Uil IBYX KaOeJel MpOJOKEHHBIX B OJHOH TpyOe, ciexyeT pyKOBOACTBOBATHCS Ipadoi I NBYXKHIIBHBIX

Ka0eneil; Mpy CKPBITOH 3IIEKTPOIPOBOJIKE 3TH HATPY3KH JOJDKHBI ObITh YMHOXKEHBI Ha Koaddunuent 0,85.
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Ipuioxenue E
(pexomeHyemoe)

IIpumep pacyera TOKOB KOPOTKOI'0 3aMbIKAHMS, I0TEPb HANPSIKEHU S
U BbIOOPA 32a1UMTHOM anmaparypbl

B kauecTBe mpumepa paccmarpuBaercsi cxeMa aekrpudeckux coenuHenuit COIIT I'OC,
cocrosimedt u3 aByx LT, oObeqMHEHHBIX CETHIO B3aMMOPE3EPBUPOBAHUS U MUTAIOIIUXCS OT JBYX
aKKyMyIaTOpHbIX OaTtapeit 7 GroE-700 ¢ paspsanoit emkocthio 700 A-4, coctosmux u3 103 padouunx
3JIEMEHTOB Kaxnaas. llpuHumMnuanpHas cxema »dJeKTpUuecKux coeauHenuit oanoro IHIIT wu
pacyeTHasi cxema 3aMelieHus rnpuBeeHsl Ha pucyHkax E.1 u E.2 cooTBeTcTBEHHO.

Jlnsa oOecnedeHuss TpeOyeMOro YpOBHS HampsDKEHUsT y MOTpeOuTenell B IemsxX BBOJAA
pabouero nuranus LT ycTaHOBIEHBI CTAOMIN3aTOPHI HA HOMHUHAIBHBIA TOK 600A.

Ot wun IIIT nuTaercs nocrosiHHAs Harpy3ka, aBapuiHOE OCBEILEHUE, YCTPOMCTBA CBSI3H U
npuBoibl 11IT13-44 rikmouateneid Y-110-8.

ConpoTHuBieHHE KaTYIIKH dJeKTpoMaraurta Beikiaouaress [1I13-44 R,y ,=0,6 Om.

I'paduk paboTel moOTpeOUTENEl cucTeMbl TocTOsiHHOrO Toka I[DC mpu aBapuitHoM
MOJIy4acoBOM paspsane B pexxume B3aumopesepBupoBanus LUIIT npusenen B Ilpunoxxenuun B (cwm.
pucyHok B.1).

W3 rpaduka BUIHO, YTO pacUETHBINH TOK aBapUHHOTO MOIYy4acoBOro pa3psana lpac«=300A, a
TOK TOJYKA B KOHIIE PEKHUMa TMOJYy4acOBOTO paspslia ONMpEAeNsaeTCsS 3HAYCHHEM TOKa BKIIOUCHUS
Beikirouarens Y-110-8, 1.=660A.

ComnpoTuBICHUST TUTAIONUMX KaOenel HEeoOXOauMbIe [Jisi pacuera TOKOB KOPOTKOTO
3ambikanusa ompegenseM 1o [lpunoxenuro [ mo dopmyne (.3), mpu sTomM qmMHa Kalens
YABAaUBACTCS JIJIsl yU€Ta COMPOTUBIICHUS] CYMMAapHOU JUTMHBI IPOBOHUKA B 1ernu K3:

R1=0,0172x2x30 / 240 = 4,3 MmOwm;

R2 =0,0172x2x15 /95 = 5,4 MOw;

R3 =0,0172x2x20/ 95 =7,2 MmOwm;

R4 =0,0172%x5/120 = 0,7 MmOwm;

Rs =0,0172x5 /120 = 0,7 MmOwm;

Re = 0,0172x2x10 / 240 = 1,4 MmOwm;

R7 =0,0172x2x150 / 240 = 21,5 MOwm;

Rg = 0,0172x2x200 / 300 = 22,9 MOwm;

Rg = 0,0172x2x70 / 95 = 25,3 MOwm;

R10 =0,0172x2x10 / 240 = 1,4 MmOwm;

R11 =0,0172x2x50 / 70 = 102,8 MOwm;

R12 =0,0172x2x150 / 240 = 21,5 mOwm;

R13 =0,0172x2x70 /95 = 25,3 MmOwm;

R14 = 0,0172x2x50 / 50 = 34,4 mOwm;

Ri15 =0,0172x2x200 / 300 = 22,9 MmOwm;

Ri16 = 0,0172x2x70 / 35 = 68,8 MOwm;

R17 =0,0172x2x50 /16 = 107,5 MOwm;

Ri1g = 0,0172x2x50 /10 = 172 mOwm;

R19 = 0,0172x2x75 /25 =103,2 MOwm;

R20 = 0,0172x2x100 / 16 = 215 MmOwm;

R21 =0,0172x2x80 / 10 = 275,2 MOwm;

R22.2324 =0,0172%x2%40 / 300 = 4,5 MmOwm;

R2s526.27.28 = 0,0172%x2x15 /70 = 7,3 MOmMm.
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OnpenenuM BHYTpEHHEE CONPOTUBIIEHHE akKyMyssiTopHoi Oatapen 7 GroE 700 cocrosieit
n3 103 anemeHToB.

Homunansnoe conporusienue oguoro snementa Ab 7 GroE 700 mo ganHeIM TPOU3BOANTENS
paBHO R5; = 0,242 MOmM.

Buytpennee conpotusinenne Ab coctaBut Ras = 0,242x103 = 24,92 MOwm.

B pexume aBapuilHOro MmoJiydacoBOro paspsifa C y4eTOM HCIIOJIb30BaHMs B IIETIM BBOJAA
pabodero nuranus crabunmsaropa, Tok B 1ienu Ab coctaBut I'ap= 300x1,25=375A.

[Ipu Takom 3HayeHUM TOKa paspsaa 3a 30 MuHyT Oymer m3pacxomoBano 187,5 A-4, dro
coctaBisieT 27% HOMUHAIBHOU pa3psAgHON eMKOCTH. IIpu 3TOM B COOTBETCTBUM C rpadukoM Ha
pucyHnke B.1 BHyTpeHnHue conpotusienue ypeaunuurcs B 1,06 pa3 u coctaBut 26,41 mOwM.

Onpenenum 3HaueHue Toka Metainueckoro K3 B touke K-1 Ha Bxone crabuiusaropa 1o

dbopmyne (J.11)
Lo = 1,93% 103x 103/ 34,71 = 5727 A,

rme Ry =Ra+ Ri+ Rue=26,41 +4,3+4 =34,71 MOwm.
OmnpenenumM cpeHee aMIUTUTYAHOE 3HadeHue Toka ayroporo K3 B touke K-1 mo dopmyie

(A.13)
lkaa=5727 x 0,571 =3270 A,

rie Kua=0,7730566 — 0,4308014 xe 0006 x 3471 _0,0286485 xg 03 x 347! + 0,2145638 xe 00! x3471=
=0,571.

OnpenenuM cpegHee cpelHEKBaapaTHUHOE 3HaueHue Toka ayroBoro K3 B Touke K-1 mo

dopmyne ([.14)
lkncp. = 5727 x 0,482 =2760 A,

rae Kucp. = 0,5672834 + 0,016979 xe @019 %3471 _ (0401916 xe*12x3471 _(,1140553 xg0006x3471 =
=0,482.
Onpenenum 3HaueHue Toka Metandeckoro K3 B Touke K-2 no ¢popmyne ([.11)

how = 1,93% 103 x 10%/ 44,11 = 4500 A,

rae Ry = Ra+ Ri+ Ry + Ru= 26,41 +43 +5,4+8=44,11 MOwm.

OmnpenenuM cpeHee aMIUIMTYIHOE 3HaueHue Toka ayrosoro K3 B touke K-2 mo dopmyne

(A.13)
lx.1a.= 4500 x 0,58 = 2610 A,

rne Kya = 0,58 — onpenensercs no rpaduky Kya =f(Ry), pucynok J1.17.

OnpenenuM cpelHee CpeAHEKBaJIpaTUYHOE 3HaueHue Toka ayroBoro K3 B touke K-2 mo

dbopmyne ([1.14)
lcncp. = 4500 x 0,487 = 2191 A,

rae Kiep. = 0,487 - onpenensercs no rpaduky Kyep. =f(Ry), pucynox /1.16.

Onpenenum 3HaueHue Toka Metandeckoro K3 B Touke K-3 no ¢popmyne (J.11)
lew = 231% 103/ 7,1 = 32532 A,
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rme Ry =Rs+Rg+Ru=0,7+1,4+5=7,1 MOm.

[TonydyenHnoe 3HaueHue Iy 3HAYUTENHHO MPEBOCXOIUT MPEAET BO3MOXKHOCTEH CTaOMIM3aINU
ToKa (2luomcr. = 1200A).
B sTtom ciydae 3Haduenne Toka metaumueckoro K3 B Touke K-3 ompenensercs mo ¢popmyse

(11.12)
Lew = (1,93% 103 - 1,5)x 10% 43,51 = 4534 A,

rie Ry =Ras+ R1+ R4 +Rs5 +Rs + Riu= 26,41 +4,3+ 0,7+ 0,7 + 1,4 +10 = 43,51 MmOMm

OnpenenumM cpeHee aMIUTUTYAHOE 3HadeHue Toka ayroporo K3 B touke K-3 mo dopmyie

(d.13)
lcna = 4534 x 0,579 = 2625 A,

rae Kua = 0,579 — onpenensercs no popmyne (.15).

OnpenenuM cpegHee cpelHEKBaapaTHuHOEe 3HaueHue Toka ayrosoro K3 B Touke K-3 mo

dbopmyne ([1.14)
lincp. = 4534 % 0,486 =2203 A,

rae Kicp. = 0,486 - onpenensiercs o ¢popmyne (1.16).

Omnpenenum 3HaueHue Toka meramummueckoro K3 B Touke K-4 ompenensiercs mo dopmyie

(I.11)
Lew = (1,93% 103 - 1,5)x 10%/ 48,9 = 4034 A,

rae Ry = Raps+ Ri+ R4 +Rs +Rg +R10 + R= 26,41 + 4,3+ 0,7+ 0,7 + 1,4 + 1,4 + 14 = 48,9 MmOM.

OmnpenenuM cpeHee aMIUIMTYIHOE 3HaueHue Toka ayrosoro K3 B Touke K-4 mo dopmyne

(.13)
IK.)l.a_ = 4034 x 0,584 =2355 A,

rae Kua = 0,584 — onpenensercs o popmye (1.15).

OnpenenuM cpegHee cpelHEKBaapaTHUHOe 3HaueHue Toka ayroBoro K3 B Touke K-4 mo

dbopmyne ([1.14)
lcncp. = 4034 x 0,488 = 1968 A,

rae Kicp. = 0,488 - onpenensiercs o popmyne (1.16).

Onpenenum 3HaueHue Toka Metamuieckoro K3 B Touke K-5 no ¢popmyne ([.11)
low = 231x 103/ 36,6 = 6311 A,

rme Ry =Rs+ Rs+ Rr+ Ry =0,7+ 1,4+ 21,5+ 13 = 36,6 MOM.

[Tonyuennoe 3Ha4eHUE v 3HAUUTEIBHO MPEBOCXOUT TIPEAET BOZMOXKHOCTEH CTaOWIN3aluN
ToKa (2luomer. = 1200A).

B sTtom ciydae 3Hadenne Toka metaumueckoro K3 B Touke K-5 ompenensercs mo ¢popmyse

(1.12)
lew = (1,93% 103 - 1,5)x 10%/ 73=2702 A,
rie Ry = Ras+ R1+ R4 +Rs5 +Rg +R7 + Ry= 26,41 +4,3 + 0,7+ 0,7 + 1,4 + 21,5 + 18 = 73 mOwm.

OmpenenumM cpeaHee aMIUTUTYIHOE 3HavyeHune Toka ayroBoro K3 B touke K-5 mo dopmyre

(1.13)
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lcna =2702% 0,604 = 1632 A,

rae Kya = 0,604 — onpenensiercs o popmyie (I.15).

OmpenenuM cpelHee CpeAHEKBaJIpaTUYHOE 3HaueHue Toka jayroBoro K3 B touke K-5 mo

dbopmyne ([1.14)
linep. =2702% 0,498 = 1345 A,

rae Kicp. = 0,498 - onpenensiercs no ¢popmyne (.16).

Omnpenenum 3HaYeHHe Toka MeTamdeckoro K3 B touke K-6 mo ¢popmymne (.11)
Lo = 231% 10°/ 38,4 = 6015 A,

rae R\z =Rs+ R+ Ro+ Ry = 0,7 + 1,4 + 25,3 + 11 = 38,4 mOm.

[Tonmy4yenHnoe 3Ha4eHUE Iy 3HAUNTENFHO TPEBOCXOINUT TPEAET BO3MOKHOCTEH CTaOMIM3anuu
ToKa (2liomcr. = 1200A).
B sToMm cirydae 3nauenune Toka Metayumndeckoro K3 B touke K-6 onpenensiercs mo gopmysie

(A.12)
Lo = (1,93% 103 - 1,5)x 10%/ 74,8= 2637 A,
rae Ry = Rus+ Ri+ R4 +Rs +R6 +Ro + Ru= 26,41 +4,3 +0,7+0,7 + 1,4 + 25,3 + 16 = 74,8 MOMm.

OmnpenenumM cpeHee aMIUTUTYAHOE 3HadeHue Toka ayroporo K3 B Touke K-6 mo dopmyie

(A.13)
lka. =2637 % 0,606 = 1598 A,

rae K = 0,606 — onpenensercs o pucynky J.15.

OnpenenumM cpenHee CpeAHEKBaJpaTUYHOE 3HaueHue Toka ayroBoro K3 B Touke K-6 mo

dbopmyne (1.14)
lisep. =2637 x 0,498 = 1313 A,

rne Kiep. = 0,498 - onpenensiercs no (/1.16).
Onpenenum 3HaueHne Toka Mertammndeckoro K3 B rouke K-7 nmo gpopmyne (/1.11)

how = 231x 103/ 52,9 = 4366 A,

rme Ry =Rs+Rg+Rio+ Ria+ Ru=0,7+ 1,4+ 1,4+344+15=52,9 MmOm.

[TonydeHHoe 3Ha4€HHE [y 3HAUMTEIBHO MPEBOCXOIUT MPEIE] BO3ZMOKHOCTEN CTaOUIM3aIuK
ToKa (2lnomcr. = 1200A).

B sToM cnydae 3HaueHue Toka Metammndeckoro K3 B touke K-6 onpenensercs no popmyie

(J1.12)
Lew = (1,93% 103 - 1,5)x 103 /89,31= 2209 A,

rie Ry =Ras+ R1+ R4 +Rs5 +Rg +R10 + Riu + Ri= 26,41+ 4,3+ 0,7+ 0,7+ 14+ 1,4 +34,4 + 20 =
= 89,31 MOm.

OmpenenumM cpeaHee aMIUTUTYIHOE 3HadueHne Toka ayroBoro K3 B touke K-7 mo dopmyrne
(I.13)
lcna =2209 X 0,617 = 1362 A,
rae Ky =0,617 — onpenensiercs o popmyne (1.15).
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OnpenenuM cpeTHEKBaApaTUIHOE 3HadeHHe Toka ayroBoro K3 B touke K-7 mo dopmye

(1.14)
leacp. =2209 x 0,503 = 1170 A,

rae Kicp. = 0,503 - onpenensiercs no dopmyne (.16).

Omnpenennm 3Ha4eHne Toka mertammnaeckoro K3 B rouke K-8 mo gpopmyne (/1.11)
lou = 231x 10%/ 36 = 6416 A,

rme Ry =Rs+Rg+Rg+Ru=0,7+1,4+22,9+ 11 =236 MOm.

[Tonydennoe 3HaueHUE [y 3HAYUTEIEHO MTPEBOCXOIUT MPEAET BO3MOXKHOCTEH CTa0MITH3aIuN
ToKa (2liomcr. = 1200A).

B sTom ciydae 3Hauenune Toka meramtnueckoro K3 B Touke K-8 onpenensiercs mo gpopmyie

(A4.12)
Lo = (1,93% 103 - 1,5)x 103/ 72,4=2725 A,

rie Ry =Ras+ Ri+ R4 +Rs +Re +Rg + Ri= 26,41+ 4,3+ 0,7+ 0,7 + 1,4 + 22,9 + 16 = 72,4 MOwm.

Omnpenenum cpeiHee aMIUIUTYAHOE 3HadeHHe Toka ayroBoro K3 B touke K-8 mo dopmyre

(H.13)
lcna =2725 % 0,604 = 1645 A,

rae Kua = 0,604 — onpenensiercs mo popmye (1.15).

OmnpenenuM cpegHee cpelHEKBaapaTHUHOE 3HaueHHe Toka ayroBoro K3 B Touke K-8 mo

dbopmye ([1.14)
IK.,H.Cp. =2725 x 0,497 =1354 A,

rne Kiep. = 0,497 - onpenensiercst mo ¢popmyne (/1.16).

Onpenenum 3HaueHue Toka Metandeckoro K3 B Touke K-9 no ¢popmyne (J.11)
low = 231x 10%/ 59,5 = 3882 A,

rae R‘Z =Rs+Re+ Rg+ R+ Ryz3+ Ru+ Ry =0,7+1,4+229+4,5+45+45+21=59,5mMOmMm.
[Tonyuennoe 3HaueHue Iy 3HAYUTETHHO MIPEBOCXOIUT MPEET BOZMOXKHOCTEH CTa0MIN3aluu
ToKa (2lsomcr. = 1200A).
B sTtom cnydae 3Hauenne Toka metamumueckoro K3 B Touke K-9 ompenensercs mo ¢popmyie

(1.12)

lew = (1,93% 103 - 1,5)x 102/ 97,9=2015 A,
rae Ry = Ras+ Ri+ R4 +Rs +Rg +Rs + Rz + Ros+ Roa+ Ru= 26,41+ 4,3+ 0,7+ 0,7+ 1,4 + 22,9 +
+4,5+4,5+4,5+28=97,9 mOwm.

OmnpenenyM cpegHee aMIUIMTYIHOE 3HaueHue Toka ayroBoro K3 B Touke K-9 mo dopmyne

(A.13)
lina =2015 % 0,624 = 1257 A,
rae Kua = 0,624 — onpenensercs o popmyte ([1.15).

OnpenenuM cpelHee CpeAHEKBaJIpaTUYHOE 3HaueHue Toka ayroBoro K3 B touke K-9 mo

dbopmyne (11.14)
liep. =2015 x 0,506 = 1019 A,
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rae Kiuep. = 0,506 - onpenensiercs mo pucynky /1.16.

Omnpenenum 3Hadenne Toka Metaunaeckoro K3 B Touke K-10 mo popmyne (1.11)
low = 231 10%/ 114,2 = 2022 A,

rae R\z =Rs+ Rs+ Ro+ Ris+ R =0,7+ 1,4 +25,3 + 68,8 + 18 = 114,2 mOwm.

[Tonyuyennoe 3HaueHue lwy 3HAYUTENHHO MPEBOCXOIUT MPEAET BO3MOXKHOCTEH CTaOMIM3aINU
ToKa (2luomer. = 1200A).
B aToMm ciydae 3naueHue Toka metaimmndeckoro K3 B touke K-10 onpenensercs mo ¢popmyiie

(112)

lew = (1,93% 103 - 1,5)x 103/ 161,6= 1220 A,
rie Ry = Ras + Ri+ Rs +Rs +Rg +Rg + Ris + Ru= 26,41 + 4,3 + 0,7 + 0,7 +1,4 + 25,3+ 68,8 + 18=
=161,6 MOM.

OmnpenenumM cpeqHee aMIUIUTYAHOE 3HaYeHHne Toka ayroBoro K3 B touke K-10 mo dopmyite

(d.13)
lcna = 1220 x 0,666 = 812 A,

rae K. = 0,666 — onpenensiercs no popmyine (.15).

OnpenenuM cpegHee CpelHEKBaapaTU4YHOE 3HaueHue Toka ayroBoro K3 B touke K-10 mo

dopmye ([1.14)
lencp. = 1220 % 0,524 = 639 A,

rae Kucp. = 0,524 - onpenensiercs o dpopmyite (11.16).
Omnpenenum 3HayeHne Toka metamudeckoro K3 B Touke K-11 o popmyne (1.11)

how = 231% 103/ 152,9 = 1510 A,

rme Ry =Rs+ Rg+Ro+ Ri7+ R =0,7+ 1,4+ 25,3 +107,5+ 18 = 152,9 MOM.

[Tonydyennoe 3HaueHue Iy 3HAYUTENHHO MPEBOCXOIUT MPEAET BO3MOXKHOCTEH CTaOMIM3aINH
ToKa (2lnomcr. = 1200A).

B stom ciiydae 3Hauenue Toka metamndeckoro K3 B rouke K-11 onpenensiercs mo popmyre

(J1.12)
Lew = (1,93% 103 - 1,5)x 103/ 184,3= 1070 A,

rie Ry = Ras + R1+ R4 +Rs +Rg +Rg + Ri7+ R= 26,41 + 4,3 + 0,7 + 0,7 +1,4 + 25,3+ 107,5 + 18=
=184,3 MOmM.

OmpenenumM cpeaHee aMIUTMTyHOE 3HadeHue Toka ayroBoro K3 B Touke K-11 mo dhopmyne

(A.13)
lcna.= 1070 x 0,678 = 725 A,

rae K. = 0,678 — onpenensiercs o popmyne (1.15).

OnpenenumM cpegHee CpeIHEKBaJIpaTHUHOE 3HaueHue Toka ayroBoro K3 B Touke K-11 mo
dbopmyne ([1.14)
IK.z[.Cp, = 1070 x 0,53 =567 A,

rae K. = 0,53 - onpenensiercs mo gopmyne ([1.16).
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Omnpenennm 3Ha4eHne Toka Metaunaeckoro K3 B Touke K-12 mo popmyne (.11)
low = 231 10%/217,4 = 1062 A,

rme Ry =Rs+Rs+Ro+ Rig+ R =0,7+ 1,4 +253+ 172+ 18 =217,4 MOM.
[Tonydennoe 3HaueHue Toka Iy HaxoasaTcs B 30He ctabunuzanui (2luom.cr. = 1200A).
Ompenenum cpeHee aMILTUTYIHOE 3HaueHue Toka ayroBoro K3 B touke K-12 mo dopmyne

(H.13)
lcna. = 1062 x 0,694 =737 A,

rae Kua = 0,694 — onpenensiercs o hopmyie (1.15).

OnpenenuM cpenHee cpeaHEKBaJpaTUYHOE 3HaueHue Toka ayroBoro K3 B touke K-12 mo

dopmyne ([1.14)
lencp. = 1062 x 0,536 =569 A,

rae Kiucp. = 0,536 - onpenensiercs o dhopmyite (1.16).

Omnpenennm 3Ha4enne Toka Metaumnaeckoro K3 B Touke K-13 mo dopmyne (1.11)
low = 231x 10%/ 158,1 = 1461 A,

rme Ry =Rs+ Rs+ R0+ Ria+ Rig+ R =0,7+ 1,4+ 1,4+ 34,4+ 1032 + 17 = 158,1 mOm.
[Torydaennoe 3HaueHUE [y 3HAYUTEILHO MTPEBOCXOIUT MPEIET BO3MOXKHOCTEH CTaOWITH3aIiH
ToKa (2liomcr. = 1200A).
B sToMm cnydae 3nauenue Toka metaimmyeckoro K3 B touke K-13 onpenensiercs mo ¢popmyie

(4.12)

lew = (1,93% 103 - 1,5)x 103/ 189,5= 1041 A,
rie Ry = Ry + Ri+ R4 +Rs +Rg +R10 + R1a + Rig+ Ri= 26,41 + 43+ 0,7 + 0,7 +1,4 + 1,4+ 34,4 +
+103,2 + 17=189,5 MmOwm.

OmnpenenymM cpefHee aMIUIMTYIHOe 3HaueHue Toka Jyrosoro K3 B Touke K-13 mo ¢opmyne

(A.13)
lcxa.= 1041 x 0,681 = 708 A,

rae Kua = 0,681 — onpenensercs mo popmye (1.15).

OnpenenuM cpegHee CpeIHEKBaIpaTHUYHOE 3HaueHue Toka ayroBoro K3 B Touke K-13 mo

dbopmyne (1.14)
lnep. = 1041 x 0,531 =553 A,

rne Kiep. = 0,531 - onpenensiercst o ¢popmyse (1.16).
Onpenenum 3HaueHue Toka Metamndeckoro K3 B Touke K-14 mo gpopmyne (.11)

lw = 231% 103/ 269,9 = 855 A,

rme Ry =Rs+ Re+ Rio+ Ria+ Rao+ Rux = 0,7 + 1,4 + 1,4 + 34,4 + 215 +17 = 269,9 MmOm.
[TonydyenHoe 3HaueHue Toka lxy HaxoaaTcs B 30He ctadbunuzauud (2luomer. = 1200A).
OmnpenenyM cpeiHee aMIUIMTYIHOE 3HaueHue Toka gyroBoro K3 B Touke K-14 mo ¢popmyrne
(A.13)
lcna. =855 % 0,714 =610 A,

rae Kua =0,714 — onpenensiercs o popmyne (1.15).
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OrnpenenumM cpeHee CpeIHEKBaJIpaTUYHOE 3HaueHue Toka ayroBoro K3 B touke K-14 mo

dbopmyne ([1.14)
IK.[[.Cp, =855 x 0,545 =466 A,

rae Kicp. = 0,545 - onpenensiercs no ¢popmyne (.16).
Onpenennm 3HayeHne Toka metauuaeckoro K3 B Touke K-15 mo popmyne (1.11)

lew = 231x 103/ 330 = 700 A,

rae R\z =Rs+Re+ Rio+ Riu+ R+ Rx=0,7+1,4+1,4+34,4+275,2 +17 = 330 MOM.
[Tonydennoe 3HaueHue Toka Iy HaxoasaTcs B 30He ctabunuzanui (2luom.cr. = 1200A).
Onpenenum cpeHee aMILTUTYIHOe 3HaueHue Toka ayroBoro K3 B touke K-15 mo dopmyne

(.13)
lcna. =700 % 0,732 =512 A,

rae Kua = 0,732 — onpenensercs o popmye (1.15).

OrmpenenumM cpeHee CpeIHEKBaIpaTHYHOE 3HaueHue Toka ayroBoro K3 B Touke K-15 mo
dopmyne ([.14)
lncp. = 700 x 0,551 =385 A,

rae Kiep. = 0,551 - onpenensiercst mo dpopmyie (/1.16).
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Hpuioxenue K
(pexomeHyemoe)

IIpumeps! BHIOOpA 3aLIUTHOM annapatypbl U KadeJiel

7K.1 Bp10op 3aIIMTHBHIX ANINIAPATOB B LENsIX BBOJA0OB padoyero U pe3epBHOI0 NUTAHMS
IIIIT (aBToMaTH4eckue Boika04aTesun QF-1; QF)

B kaudectBe mpumepa MPHUBOIUTCS BHIOOp 3aIIMTHOM ammapaTypsl W Kaleneil B cxeme-3
COIIT (ITpunoxenue A, pucyHok A.12).

B cootBeTcTBUM ¢ rpad)KOM aBapUITHOTO MOTY4acoBOro paspsiaa lpac.=f(t), a Tarke ¢ yuerom
WCIOJIB30BaHUSI B LEMH BBOJA pabodero MUTaHUs YCTPOMCTBAa CTaOMIM3allMM, TOK B IIETIH BBOJA
pabouero nutanus LT coctaBuT Iap=lpaca'1,25=300-1,25=375A.

YTOYHMM 3HAaYCHHWE TOKA TOJYKA MPU BKIIOYEHHWH B KOHIE PEXHMMa aBapUUHOTO paspsia
BbIKTIOYarenss Y-110-8 ¢ y4eToM CONpOTHUBIIEHUS KATYIIKH JJIEKTPOMAarHuTa BKIIOYCHHS
RoMe=600MOM 1 COIPOTUBIICHHUS 1IETIA TUTAHUS 3JICKTPOMArHHTA.

C yderoM HUCHONB30BaHUS B IIEMH BBOJAa pabo4yero MUTAHHS YCTPONCTBA CTAOMIM3ALUU
3HAYEHUE TOKA BKIIFOUEHUs BhIKIOUaress Y-110-8 onpenensercs o hopmyie:

=Um-m3=231-m3
= Ry 6473
rae Rs=Rs+Re+Rg+R25+RuxtR, v 5=0,7+1,4+22,9+7,3+15+600=647,3MOm

B cBs3u ¢ Tem, 4TO OTIMYME TMOJYy4YEeHHOTO 3Ha4deHUs |lp=357A OT mnpeaBapuTeIbHO
MPUHATOTO 3HAYCHUS lpi=360A HE3HAYNTENHbHO U HAXOIUTCS B MpeJIeiax NOTrPEeIIHOCTH pacueTa s
JAIbHEUIINX pacueTOB NMPUHUMAETCA 3HaueHUE s =360A. IIpu 3TOM 3HaueHUu lsn TOK Ha BXOJE
crabunm3atopa coctaBuT 360-1,25=450A, a cymmapHbBIii TOK TONYKa B ILIeMU BBOAa pabodero
nutanus 1,=375+450=825A.

[IpuMeHuM B KadecTBE 3alIUTHBIX allapaToB B LEMNSAX BBOAOB padoyero M pe3epBHOIO
nutanus IIIT cnenuansHo pa3paOoTaHHBIN IS 3TUX 1ieJiel aBTOMaTHYeCKU BbIKItouaTens BASS-
41 c¢ nomynpoBoJHUKOBBIM pacuenureneM MPT-8. IlpenenbHas KOMMYyTal[MOHHas CIIOCOOHOCTb
stroro BeIKIIOYarens 100KA  3HAYUTENTBHO TPEBOCXOIUT  MpEIeNbHBIE 3HAYCHUS  TOKOB
Metajuindeckoro K3 B cucremMax IMOCTOSHHOIO TOKa CTAaHIMM M B TPOBEpKE HE HYXKIAeTCs.
B cootBerctBuu ¢ (14.1) npu Toke B nienu BBoga padodero nutanus lap=375A mMoxeT ObITh BEIOpaH
BBIKJTIOYATENhb C HOMMHAJIBHBIM TOKOM MakcUMalbHOro pacuenurens luov=400A u ycraBkoi
HOMHHAIILHOTO TOKA pacienuTess KpaTkon luou-1,0.

Jnis Toro 4ToOBl paclENnuTeNlb C HE3aBUCUMOW OT TOKAa XapaKTePUCTUKOW BpEeMEHH
cpabaTbiBaHHs HE cpaboTayl IpU TOKE TOJYKAa B COOTBETCTBUU C ycioBUeM 1o Qopmyne (14.2)
Cranpgapra:

=35T7A.

lore>825-1,1-1,2=1089A,
rae 1:.=825A;
Kix=1,1 — xoopdunuenr 3anaca;
Ky=1,2 — ko3¢ punment pazdpoca.
VYcranoBneHHbll B 1ienu BBoja padouero murtanus LIIIT aBromMarnueckwii BBIKIIIOYATEIH
J0JDKeH o0ecreunTh oTKiIoueHue ayrosoro K3 Ha mmnax pesepsupyemoro IIUIIT B cooTBeTCTBHHM C
ycnosueMm no popmyne (14.3) Crangapra:

I

1632

-
%1112

=1236A,

Takum o00pa3om, pacHenuTenb C HE3aBHUCHUMON OT TOKa XapaKTePUCTHKOM BpEeMEHU
cpabaTpiBaHus - oTceuka BhIkItouatens QF-1 momxHa ObITH OTKaNMOpoBaHAa Ha cpabaThIBaHUE B
muanasose 1089A<ly<1236A.
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Jlig onpeneneHus HOMHHAJIBHOTO TOKAa MaKCUMAJIbHOIO PACLENUTENs] aBTOMaTHYECKOIO
BBIKJIIOYATENIS YCTAaHOBJIEHHOTO B IeNu BBoJa pe3epBHoro nurtanus QF-8 HeoOxomnmo 3HaHue
pacipenesieHrs Harpy30K aBapuiHOro paspsaa Mexay pesepsupyeMbimu LITIT.

Tak kak B paccMaTpuBaeMOM cily4dae pacipe/iejieHue Harpy30K HEM3BECTHO OyJeM CUUTaTh,
YTO HArpy3Ku aBapuiHOro paspsna B3aumopesepBupyeMbix IIIIT oguHakoBbl ¥ paBHBI IOJOBUHE
CyMMapHO#l Harpysku, TO ecTh TOK aBapHifHOro paspsaa kaxmoro LIIIT paBeH |pacs=300/2=150A.
IIpu stom B menu BBojxa pesepBHOro mnuranust LIIIT moxer ObITh YyCTaHOBJEH BBIKIIOYATENb C
HOMHHAJIBHBIM TOKOM MAaKCHUMaJIbHOTrO pacuenurens lwow=250A u ycTaBKOil HOMHHAJIBHOTO TOKa
pacuenuTenss KpaTHOH lwown-1,0. 3HadeHHMe TOKa TONYKAa B LENH B3aMMOpE3EPBHPOBaHUS OyneT
MEHbBIIIE CYMMapHOTO 3HadyeHusl |, Ha BelIMYUMHY TOKa Harpy3ku pesepBupymomero LIIIT, B
paccmarpuBaeMoM ciydae 3Hadenne 1,.=660-150=510A.

Jligs TOoro d4roObl paclenuTenh C HE3aBUCUMOM OT TOKAa XapaKTePUCTUKOW BpEMEHU
cpabaTpiBaHHsS HE cpaboTayl MpHU TOKE TONYKAa B COOTBETCTBUU C ycloBueM 1o ¢opmyne (14.2)
Cranpapra:

lore>510-1,1-1,2=673A,
rae 1:=510A;
Ki=1,1 — ko3 puIpieHT HaAC)KHOCTH;
K,=1,2 — xoappunment pazbpoca.

YcranoBneHHbld B nenu BBoAa pesepBHoro nuranus LIIT aBromaTnyeckuil BBIKIIOYATEIb
JOJbKeH obecrieunTh OTKIOYeHue ayroBoro K3 nHa mmHax pesepupyemoro HIIIT mpu Tex xe
pacueTHBIX YCIIOBUSX, YTO U JUIS BBIKJIIOYATENsl BBOAA paboyero MNuTaHusi, TO €CTb B COOTBETCTBUU C
ycnoBueM 1o ¢popmyine (14.3) Cranpapta: lone<1236A.

Takum o00pa3om, pacuenuTelb C HE3aBUCHUMOM OT TOKa XapaKTEpUCTHUKOM BpEMEHU
cpabaTbiBaHUA - OTceuka BbIkmtouatensa QF-8 momxna ObITh OTKamuOpoBaHa Ha cpabaThIBaHUE B
muana3zoHe 673A<loc<1236A, uro MOXeT OBITb OOECHEeYeHO YCTAaHOBKOM YCTaBKM IO TOKY
cpabatbiBaHUs KPaTHOH luowm-4,0.

VYcTaBka 1o BpeMeHU cpadaThIBaHUS BBIKIIIOUYATENsl BBOJA PE3EPBHOIO MUTAHUS IPUHUMAETCS
paBHOM 4C MpU NATUKPATHOH (110 OTHOIIIEHHUIO K YCTaBKE TOKA PACICHUTENs1) eperpysKe.

VYcTaBka 1o BpeMeHH cpabaThiBaHUS B 30HE TOKOB MEPErpy3KHU pacUENUTeNsl BBIKIIOYATeNs
BBOJ]a pabouero MUTaHus MPUHUMAETCS PaBHOU 8 C MpH MATHKPATHOH (MO OTHOILIEHHUIO K yCTaBKe
TOKAa pacIenuTens) meperpysKe.

YcTaBka mo BpeMeHH cpabarbiBaHUS B 30He TOKOB K3 BbIKITIOYATENss BBOAA PE3ECPBHOIO
nutanus LIIIT B coorBercTBUM ¢ ycinoBuem 1o Gopmyine (14.5) Crangapra mpuHUMAETCS paBHOU
0,4 c, a ycraBka cpabarbiBanusi B 30He TOkoB K3 Bbikimtouarens BBoja padouero nutanus LIIIT B
COOTBETCTBUHU C yciaoBueM 1o ¢opmyne (14.4) Crangapra npunumaetcs pasHoii 0,6 c.

7K.2 BpIOOp 3alIUTHBIX annapaTroB B LeNU NUTAHUA JJIEKTPOMATHMTOB BKJIKYCHHS
BeIKJI0ouYaresein Y-110-8 OPY-110ks

B kauecTBe mnpuMepa paccCMOTPUM BBIOOP AaBTOMATUYECKOTO BBIKIIOYATENS QF-9.
Beixmrouatens QF-9 He MOMKEH OTKIIOUMTHCS MPU MPOTEKAHHHM TI0 HEMY TOKa AJIEKTPOMAarHuTa
BKIItOYeHHs BbIkIrodatens Y-110-8 l,us =360A u nomkeH oOecredyuTh OTKIIOYEHHE TYrOBOTO
KOPOTKOTO 3aMbIKaHHs B KOHIIE 3amiuiiaeMoi nemnu (touka K-9).

VY4uTBIBasE UTO TOK 3JEKTPOMArHUTa BKIIOUEHHS |5 v TpoTekaeT kpaTkoBpemenHo (0,3-0,5¢)
MPUMEHUM B Ka4eCTBE 3alIUTHOTO armapaTa aBTOMATUYECKHI BBIKITIOUATENh ¢ KOMOMHHUPOBAHHBIM
pacuenureneM BAS57-35 luov=250A ¥ HOMHUHAJIBHBIM TOKOM TEIUIOBOTO pacuenuTemNsl lypacu=250A.
HomunaneHass npenenbHas HaumOoJblIas OTKIIOYAIOIMIAs CHOCOOHOCTh BhIKIIOUarenss BAST-
35 110KA 3HaUUTENBHO TPEBOCXOAUT NpeienbHble 3HaueHus: TokoB K3 B paccmarpuaemoit COIIT.

Jlnst Toro dYToOBI pacienuTeNh C HE3aBUCHMON OT BPEMEHH XapaKTePUCTUKOW TOKa
cpabareiBaHus (OTCeuka) He cpaboTaq MNpU MNPOTEKAHHMH TOKAa JJIEKTPOMArHuTa BKIIOYEHUS
HE0OXO0MMO BBITTOTHEHUE ycaoBus 1o ¢popmyse (14.8) Crannapra:
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lore>360-1,1-1,2=475A.
JInst HaIe)KHOTO OTKIIFOUeHHUs TyroBoro K3 B KOHIIE 3aluiaeMoro yyacTka memnu (trouka K-9)
Heo0X0IMMO BhITIONTHEHHUE yciioBus 1o popmysne (14.7) Crannapra:
257
I =032A.

[
"T1.1-12

Takum 06pazom, 3HaUeHHUE lore JOHKHO HAXOAUTHCS B Auana3zoHe 457A< 1o1c<952A.

[Ipunumaem 3HaueHue lorc=750A.

BribepeM 3amuTHBIN anmapar, YCTaHOBIEHHBIM B IMIKady MNHUTaHUS DSIEKTPOMArHUTOB
BKJIIOYEHHUS BBIKIIOUaTeneil ¥Y-110-8. DToT 3ammTHbIA anmapat JODKEH 3allUTUTh 3JIEKTPOMArHHUT
BKIIIOUEHUSI OT JIUTensHOro (6onee 20 c¢) mpoTeKaHUs TOKa BKJIIOYEHHS] MPH HEUCIPABHOM
MEXaHHU3ME MPUBOJA.

[Ipumenum B KadecTBe 3amuTHOTO anmapata npeaoxpanurenasb [TITH-33 ¢ linnser=80A. Tlpu
nporekaHuu Toka |r,ums =360A mpenoxpaHuTenbh IOJKEH CpadoTaTh B JMANa3oHE BpPEMEHU
1,04c<tp<18,52c co cpeaHum BpeMeHeM cpadaTbiBanus 9,78 c.

Jl11 IpOBEPKU CEJNEKTUBHOCTH YYBCTBUTEIBHOCTU U CEJIEKTMBHOCTH JIEHCTBHUS BBIOPAHHBIX
3alUTHBIX aMlapaToB B IEMsIX BBOJOB pabouero, pesepHoro nutanus LIIT u uenu BBoga nuTanus
AJIEKTPOMAarHuTOB BKJIKOYEHHS IMOCTPOUM KapTy CEJIEKTUBHOCTH, Ha KOTOPOW B €AMHOHN cucreme
KOOpJIUHAT HM300pa3uM BPEMs-TOKOBbIE XapaKTEPUCTHKU BBIOPAHHBIX ammmapaToB COBMECTHO C
JMHUSAMY 3Ha4CHUH TOKOB |yys =360A U lx2.=1632A (B Touke K-5).

[IpenBaputenbHas KapTa celeKTHBHOCTH mpuBeneHa Ha pucyHke JK.1. U3 pucynka XK.1
BUJIHO, YTO B 30HE TOKOB MEPErpy3KU PACLENUTENN BbIKIIOYATEIeH BBOJOB paboUero u pe3epBHOro
MUTAaHUS HECEJIEKTHBHBI C PACLENUTENEeM BBIKIIOYATENs] B MM MUTAHHUS AIIEKTPOMArHUTOB
BKJIIOUEHHUS, a B 30He TOKOB K3 pacuenurend BbIKIIOYATENs] BBOJA pabovyero MUTAHUS UMEET
HE/IOCTaTOYHYI0 YYBCTBUTENBHOCTh K TOKy K3 Ha mmnHax pesepBupyemoro LIIIT. M3menum
IapaMeTpbl pacleNnuTessl BBIKIIOYATENs] BBOJAA PE3EPBHOIO NMHUTAHUS IMPUMEHHUB BBIKJIIOYATENb C
liov=630A 1 ycTaBKOI HOMUHAJIHHOTO TOKA pacuenuTens KpaTHOU lyom — 1,0.

VYcraBka BpeMeHHU cpabaThIBaHUs 3TOTO paclenuTells B 30HE TOKOB Meperpy3ku — 8c.

VYcraBka cpabarbiBaHMsl pacuenuTenss B 30He TokoB K3 mpuHHMaeTcs paBHOM
lorc=2-630=1260A, yTo ObecneunBaeTCcsl YCTAHOBKOW JIBYKPATHOW YCTaBKM MO OTHOIIEHHIO K luow.
VYcraBka BpeMeHH cpabaThIBaHUS 3TOT0 paclenuTens B 30He TokoB K3 ocraércs npexneit — 0,4c.

M3MeHuM Taxke mapaMeTphl paclenuTels BbIKIrouaTens BBojaa pabouero nutanus LIIIT
MPUMEHMB pacleNuTelb C TaKUMU >K€ HAcTpOMKaMHU IO TOKY cCpalaThlBaHUSA, 4YTO M JUId
BBIKJIIOYATENs] BBOJIA PE3€PBHOIO MHUTAHUS M YCTaBKOW IO BpeMEHHU CpabaThIBaHUS B 30HE TOKOB
neperpysku — 16c¢, a B 30He TokoB K3 — 0,6¢.

KapTa cenekTMBHOCTH C HM3MEHEHHBIMHM XapaKTEepUCTHKaMM paclenuTeseidl NmpHuBeJeHa Ha
pucynke XK.2.

W3 pucynka K.2 BUAHO, 4TO U3MEHEHHE HACTPOEK MO3BOJMIO OOECIEUUTh CEIEKTHUBHOCTD
cpabaTbIBaHUs 3aIIMTHBIX allapaToB, OJHAKO MPU YCTAHOBKE 3aBOJICKOW JIBYKpaTHON KaJlMOPOBKH
pacuenuTteneil B 30He TokoB K3 He oOecnieunBaercs TpeOyeMasi 4yBCTBUTEIBHOCTh K TOKY AYTOBOTO
K3 na mmnax pesepBupyemoro IIIIT B coorBerctBUM ¢ ycinoBuem 1o ¢opmyrne (14.7), B

COOTBETCTBUU C KOTOPOH
.

i

[ =———=1236A
112

Jlisa oOecnedyeHuss 4yBCTBUTEIBHOCTH HEOOXOAMMO OTKaIMOpOBAaTh pPACLENUTENb B 30HE
tokoB K3 Ha cpabarbiBanue mpu Toke 1236A, 4TO COOTBETCTBYET KPAaTHOCTH O OTHOIIEHUIO K
HOMHHAJIBHOMY TOKY pacuenutens — 1,96.

o kapTe cenekTuBHOCTH (pUCYHOK JK.2) BUJHO, UTO CEIEKTUBHOCTH 3aIIUT BBOJOB pabouero
n peseppHoro mnwuranus HIIIT obGecneunBaeTcss OTCTPOMKONM MO BpEMEHU CpabaThIBAHUSA
pacuenuTeneil B 30HE TOKOB meperpy3ku W B 30He TokoB K3. Jlns obOecneueHus MONHOM
CEJICKTUBHOCTH KaK IO BPEMEHM, TaK M MO TOKY cpabaThiBaHHs MOTpeOOBaIoCh Obl yBelIWYEHHE
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3Ha4YeHus1 Toka jayroBoro K3 na mmuax pesepupyemoro HIIIT, mns yero 6110 ObI HEOOXOAUMO
BBIIIOJIHEHUE CIEAYIOLIMX MEPOIPHUATHIA:

- YBEJIMYECHUE CEUCHHUs Lienu B3aumopesepsupoBanus LIIIT;

- n3MmeHeHrne KoMnoHoBky LIIIT n yMeHbHIeHNE JUIMHBI LIEH B3aUMOPE3EPBUPOBAHUS;

- yBesnnueHue EMKocTd Ab (111 CHU)KEHUS €€ BHYTPEHHETO CONIPOTUBIICHMS).

[IperyiaraeMple MeponpHUsATHS MOIVIM Obl OCYILECTBIJIATHCS KakK 0 OTAEIbHOCTH, TaKk U B
COYETaHUH.

ObecnieueHue MOJHONW BPEMsI-TOKOBOM CEJIEKTUBHOCTH B PACCMATPUBAEMOM CIIy4ae MOIJIO Obl
ObITh OOecreueHo IEHOM OTKa3a OT pPEe3epBUPOBAHMS JEHCTBHUSA 3alIMTHOTO ammapara B LENH
B3aMMOPE3E€PBUPOBAHUS 3ALUTHBIM allapaToM BBOJAA paboyvero MUTaHMs, YTO HEXKEJATeNIbHO, TaK
KaK CHMYKAeT HaJCKHOCTh 3allUThl 0T ayroBoro K3 na mmnHax pesepsupyemoro HIIIT.

7K.3 Bpi0Op 3aIMTHBIX anmaparoB B HeNd NMUTAHUSA U MPUCOEIMHEHUI arperaTHoro
mkadga Ne 1

[Ipenmonoxum, 4TO TOK HArpy3Kku B Lenu Bbikiarouarens QF-22 cocraBnser 25A, B 1enu
BeIKTIOdarens QF-23 — 16A, a B nenu Beixurouatennst QF-24 — 6A. CyMMapHBIid TOK HArpy3KH B IIETTH
BeIkrouarenss QF-9 cocrasur 47A.

B kayecTBe 3aIIMTHBIX ammapaTroB B LEMSAX MUTAHWUS NPUCOCIMHEHUH arperatHoro mkadga
Ne 1 npumenum aBromaruueckue Boikiatodarenu S280-UCB ¢ xapakTepucTukoil KOMOMHUPOBAHHOTO
pacuenurens Tuna B Ha HomuHAaTBHBIE TOKU QF-22 — 25A, QF-23 — 16A u QF-24 — 6A.

HomunaneHas oTkiIroyaronas cnocoOHOCTh ATHX BBIKJIIOYATeNel OKA NpEBbIIAeT 3HAYCHHE
Toka Merauinyeckoro K3 Ha mmuax arperatHoro mkaga Nel [c\=2637 A (touka K-6). B
COOTBETCTBUHM C TEXHUYECKUMHU XapakTepuctukamu ¢Gupmbsl-ipousBoautens (ABB) BHyTpeHHee
cornpotusiieHue (1 momroc) BeIKIIOYaTENeH COCTaBIseT:

- QF-22 lyon=25A — Ry=5,6MOMm;

- QF-23 luov=16A — Ry=9,7MOmM;

- QF-24 l,05=6A — R;=61MOmM.

[IpousBenem koppekTupoBKy 3HaueHHi TokoB K3 B Toukax K-10, K-11, K-12 ¢ yderom
BHYTPEHHETO CONMPOTHUBJICHUS TOIIOCOB BHIOMPAEMBIX BBIKIIOYATENEel (C y4eTOM COMPOTUBIEHUS 2
TTOJTFOCOB).

Onpenenum 3HayeHne Toka Metandeckoro K3 B Touke K-10 mo popmyne (1.12)

(1.93-103-1.5)10°
— 1774 =1144A,
rie Rz=Rap+R1+R4+Rs+Re+Ro+R16+R«+2Rann=26,41+4,3+0,7+0,7+1,4+25,3+68,8+18+
+2-5,6=172,4 MOmM.
OnpenenumM cpefHee aMIUTMTyqHOE 3HadeHue Toka ayroBoro K3 B Touke K-10 mo dopmyne

(A.13)

lc1a=1144-0,672=768A,
rae K;.=0,672 onpenensiercs no ¢popmyne (/.15).
OnpenenuM cpenHee CpeaHEKBaJpaTUYHOE 3HaueHue Toka ayroBoro K3 B Touke K-10 mo
dopmyne ([1.14)
lcncp=1144-0,527=603A,
rae Ku.p=0,527 onpenensercs no popmyne (/1.16).
Omnpenenum 3HaYeHNE Toka Metamndeckoro K3 B Touke K-11 mo popmyne (1.12)
(1.93-103-1,5)10°
al 2037
rae Rz=Ras+R1+R4+R5+Re+Ro+R17+Ru 2 Rann=26,41+4,3+0,7+0,7+1,4+25,3+107,5+18+
+2-9,7=203,7 MOmM.

=968A.
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Omnpenenum cpeHee aMILTUTYIHOE 3HadYeHue Toka ayroBoro K3 B Touke (K-11) mo dhopmyie
(A.13)
lk.22a=968-0,688=665A,
rae K,.=0,688 onpenensiercs no popmyne (I.15).
Ornpenenum cpeaHee cpeaHeKBapaTuyHoe 3HaueHue Toka ayrosoro K3 B Touke (K-11) mo
dbopmyne ([.14)
|K.):[.cp=968 : 0,534=5 1 7A,
rae Ku.p=0,534 onpenensercs no popmyne (/1.16).
Onpenennm 3HayeHne Toka Metaunaeckoro K3 B Touke K-12 mo popmyne (1.11)
[ B 1-10°
3304
rae Rx=Rs+Rs+Ro+R1g+Ru«t2Rann=0,7+1,4+25,3+172+18+2:61=339,4 MmOwm.
Onpenenum cpeHee aMIUIUTYAHOE 3HadeHue Toka nyroBoro K3 B touke (K-12) mo dopmyme

(A.13)

=680A.

IK.u.a:680'O,734:499A,
riae K,.=0,734 onpenensiercs o dpopmye (J1.15).

Omnpenenum cpefHee cpeAHEKBaApaTUYHOE 3HaueHue Toka ayroBoro K3 B touke (K-12) mo
dbopmye ([1.14)

lincp=680-0,552=375A,
rae Ky.p=0,552 onpenensercs no popmyne (/1.16).

PacyeTsl moKa3bIBAIOT, YTO BHYTPEHHEE CONMPOTUBIICHUE TOMIOCOB BhIKIOUareneit QF-22, 23,
24 3HaYUTENIbHO OIPaHNYMBAIOT 3HAUEeHU ToKa B enu K3.

OueHuM cTeneHb BIMSHUS HarpeBa kKaOenel B Iensx norpedureneii arperatHoro mkada Nel
npu K3 npuHsSB MakcuMalibHOE BpeMs €ro OTKIIIOYCHHS 3allUTHbIME anmnapatamu QF-22, 23, 24 —
0,1c.

Onpenenmum Temmepatypy kadems BBI'Hr-LS 2x35 mmuHoit 70M mpu NMpOTEKaHWHM TOKA
Metamauueckoro K3 lxy=1144A B Teuennu 0,1c.

3HavYeHNE HAYaJIbHON TeMIepaTypsl *Kui kadems no Gopmyne (11.6)
7542

8.=20+(70-25 (‘—‘)*=21_mfc_
= ( 166 ' :

rie 0,=20 — paxTuyeckas TemmnepaTypa oKpysKarouiero Bo3ayxa, °C;
0,.,=70 — IMTENBHO AOITyCTUMAsT TEMIIEpaTypa Kbl kadens, °C;
Boxp=25 — pacueTHas TeMIepaTypa okpyxatouiei cpensl, °C;
lpa6=25 — 3HaueHune Toka nepen K3, A;
1,.:=166 — pacueTHBIN ATUTEITHHO AOMYCTUMBIM TOK B COOTBETCTBUM ¢ Tabnuuei 1.1, A.
3HaueHue KOHEUHOM TeMieparypsbl kui kadens no popmysne (/1.7)
B, =21,01-"02%4+228(e%991)=21 54°C,
rome 0=228 — BenmuuuMHa OOpaTHas TEMIIEPaTypHOMY  KOI((HUIMEHTY  JJICKTPUICCKOTO
COIIPOTHBIICHUS;

19.58-1.144%-0.1
k=

35
3HaveHne TemneparypHoro ko3¢ dunuenta mo dpopmysie (.5):
_234+2154 5
34100 0%
3HaYeHHEe COMPOTUBIICHUSA KaOessl MpU TaKOM HarpeBe YBEIHYUTCS HE3HAUYUTEIBHO M UM
MO>KHO IpeHeOpeyb.

OmnpenenuM creneHb BIUsSHUS HarpeBa kabens BBI'Hr-LS 2x16 anunoit 50M mnpu
nporekaHuu Toka lxv=968A (K3 B Touke K-11). U3 rpaduka 3aBUCHMOCTH 3Hau€HUS KOHEUHOTO
ToKa MeTajmuueckoro K3 B % oT HauanbHOTo 3HaueHus (pucyHok J.9) mpu cedenun 16Mm2, nmuHe
50M u BpemeHu mporekanuu Toka 0,1c 3HaueHWe KOHeYHOro Toka K3 cocTtaBUT mpuOIM3UTETHHO
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98,3% ot HauvanbHOro 3HaueHUs lew MM 968:0,983=951A. BiusHuem HarpeBa B 3TOM Cilydae
MOXHO MpeHeOpeyb.

OmnpenenuM creneHb BiAUsSHUA HarpeBa kabenst BBI'Hr-LS 2x16 amunoit 50M  mpu
npotekanuu Toka e v=680A 9K3 B Touke K-12).

W3 rpaduka 3aBHCHMOCTM 3HAa4E€HHsT KOHEUHOro Toka Metaummdeckoro K3 B % ot
HayaJIbHOTo 3HaueHns (pucynok J1.7) npu ceuennu 10Mm?, numHe SOM U BpeMEHH MPOTEKAHMS TOKA
K3 cocraBut nmpubnuzutenbro 98% ot HavanbHOTO 3HaYeHUS |y 1T 680-0,98=666A, uTO TaKkxke HE
MIPEBBILIAET AOMYCTUMOM MOTPENIHOCTH pacdeTa M BIUSHUEM HAarpeBa B 3TOM CIyyae TaKKe MOKHO
npeHedpeys.

KpatHocTh TOKa cpabaTbiBaHUs pacuenuTeNleldl ¢ HE3aBUCMMOM OT TOKa BPEMEHHU
cpabatsiBanus (otceuku) Boikimtouatenss S280-UCB coctaBuT lore=(4+7)luom.

J151s BEIOpAHHBIX BBIKJIIOUATENeH 3HAYEHUS TOKA lore COCTABUT:

- QF-22 liov=25A — lorc=100+175A;

- QF-23 liov=16A — lorc=64+112A;

- QF-24 lionv=6A — lorc=24+42A.

[Ipu pacuernsix 3HaueHUsX TOKOB ayroBoro K3 B toukax K-10, K-11, K-12 u auanazonax
BO3MOXXHBIX 3HAYCHWH TOKOB CpabaThIBAaHUS MTHOBEHHBIX  PACHENUTENCH TMPUMEHEHHBIX
aBTOMATUYECKUX BBbIKItOUaTened ycnoBue mo Gopmyne (14.7) Cranpmapra obecrieduBaeTcst C
OOJIBIITNM 3aITaCOM.

7K.4 Bp10op 3alMTHOI0 annapara B el NUTAHUS arperatHoro mkadga Nel

B kauecTBe 3amMTHOTO ammapara B IENH NUTaHWA arperatHoro mkada Nel mpumeHHM
CEJICKTUBHBIA aBTOMAaTHYECKUH BBIKJIIOYATENb C MOJIYIPOBOJHUKOBBIM pacuenutenem BA09-35C ¢
HOMHHAJIbHBIM TOKOM IOJIYIIPOBOJAHUKOBOIO pacuenuTems luowp=80A.

YcraBka cpabaTbhiBaHUs TOIYNPOBOJHUKOBOrO pacuenurens B 30He Toka K3 I c=320A
(lor/1,=4,0).

VYcraBka BpeMeHHU cpaOaThIBaHHUsS pacLienUTeNss B 30He TOKOB meperpy3ku — 4,0c (mpu
MATUKPATHOU Neperpy3ke). Y craBka BpeMeHU cpabaTeiBaHMs B 30He TokoB K3 npunumaercs — 0,2c.

Homunanshass pabGodas HamOoJbIIas OTKIIOYAIOIIAs CIHOCOOHOCTh BBIKIIOYATENs 25KA
3HAYUTENILHO TPEBOCXOIUT MaKCUMalibHOE 3HaueHue TokoB K3 B paccmarpusaemoit COIIT.

Jlis TmpoBepKH MPaBWIBHOCTH BBIOPAHHBIX HACTPOEK pACIENHUTENss TOCTPOUM KapTy
ceniekTuBHOCTH (pucyHok JK.3), Ha KOTOpoll H300pa3uM BpEMs-TOKOBbIE XapaKTEPUCTUKHU
Beiktogarens BA09-35C u Boikmtouarens S280-UCB ¢ Hanbonbmum lyon=25A.

W3 kapTel CENEeKTUBHOCTH BHJIHO, 4YTO BBIOpaHHbBIE BBIKIIOYATENN CEJNEKTUBHBI U
o0ecreynBaroT 3alUTy CeTH OT 1yroBbix K3.

B kauectBe cnpaBoyHoro marepuana Ha pucyHkax K.4 — .10 npuBeneHsl BpeMs-TOKOBbIE
XapaKTEPUCTUKA aBTOMATHYECKUX BBbIKIIOUaTeneld. TexHuyeckue AaHHble Ha aBTOMAaTUYECKHE
BBIKJIIOYATENIN C TEIUIOBBIMM U 3JIEKTPOMATHUTHBIMU paclenuTeNssMU npuseneHbl B Tadmuue K.1.
TexHnueckue JaHHbBIE Ha ABTOMATUYECKUE  BBIKIKOYATEIM C  IOJYNPOBOJHUKOBBIMH U
AEKTPOMArHUTHBIMU pacleUTEIIMU NpuBeaeHb! B Tabmue JK.2.
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-

0,1

0,01

MNNH-33 Ip = 250A
T IHom.nn.BcT. = 80A Iotc = 750A
i
] 'BBO/I Pe3ePBHOTO NUTaHWS Bsos pabouero nuTaHus
BA55-41 BA55-41
In = 250A IH = 400A
Ip = IH Ip=1In
“Tn = 4c (npu 5Ip) Tn = 8c (npu 5Ip)
Ik = 4Ip Ik = 4Ip
Tk = 0,4c . N\ Tk = 0,6c
\\
=
.52 \\
T
[ 1
100 360 1000 1632
Tok 3MB Ik.pa. - K5

Pucynok K.1 - KapTta ceneKTUBHOCTH 3alllUTHBIX ariapaToB (TIpeaBapuTeIbHas)
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Ip = 250A

__Totc = 750A I I -
T ! |
| .~ BBsoa pesepBHOro nuTaHus  Beoa pabouero nuTaHus |
\ \ BAS55-41 BA55-41 ‘

IH = 630A ~In = 630A

\ Ip =1IH Ip = In
\ ‘ Tn = 8c (npu 5Ip) _Tn = 16c (npu 5Ip)

\ \ ! Ik = 1,96Ip (1236A) Ik = 1,96Ip (1236A) i

= 0,4c = 0,6c

0,1

0,01

100

360
Tok 3MB

1632
Ik.pa. - K5

Pucynok XK.2 - KapTa cenekTHBHOCTH 3alIUTHBIX anmnapaToB (C U3MEHEHHBIMU XapaKTePUCTHUKAMH paclienuTeNeil)
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T T I | L
- Mutanue notpebutens *l‘lu!muue arperaTHoro wkada N21 ~  BBOA pe3epBHOro nuTaHus 'Lson paﬁoqer(I) nuTanus
S 282 UC 25 B ' BA09-35C - BAS55-41 BA55-41
IH = 25A IH = S0A I = 630A IH = 630A
Iotc = 175A Ip=1In Ip = In Ip=1I4
1000, = 4c (npu 5Ip) ——Tn = 8c (npu 5Ip) ——Tn = 16c (npu 5Ip)
N — = 4Ip Ik = 1,96Ip (1236A) ~ Ik = 1,96Ip (1236A)
= 0,2c T Tk = 04c =

Tk = 0,6¢

N

5 ,
0,01
768 1598
100 kaa - K10 % Ikaa - K6

Pucynoxk XK.3 - Kapra cenekTHBHOCTH 3aIIUTHBIX allllapaToB B LENH MUTAaHUS arperaTHoOro mkada
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Pucynok XK.4 - BpeMsi-TOKOBBIE XapaKTepHCTUKHU BhIKITto4Yaresnst BA04-36
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100

0,1

IR 7/

0,01 ITn
1 2 3 4 5 & 7 8 9 10

Pucynok .5 - BpeMsi-TOKOBBIE XapaKTepHCTUKHU BbIKIoYaTenst BAS5-41
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1000
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0,1

0,01 ' I
1 2 3 4 5 6 7 8 910 20

Pucynok K.6 - Bpemsi-TOKOBbIE XapakTepUCTUKU BbIKIoYaTens BAS7-35 s HOMHUHAIBHBIX TOKOB TEILIOBBIX
MaKCHUMaJbHBIX pacuenuteneit toka 16, 20, 25, 31.5, 40, 50 A
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1000
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0,1

ITu

0,01 : - -
1 2 3 4 5 6 78 910 20 30 40

Pucynox XK.7 - Bpemsi-TokoBbI€ XapakTepUCTUKU BbIKiItoUaresss BAS7-35 nis HOMMHaAIBHBIX TOKOB TETIOBBIX
MaKCHMaJbHBIX pacuenureneii Toka 63, 80 A
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0,01 ' 1n
2 3 4 5 6 7 89 10 20

Pucynoxk K.8 - Bpems-TokoBbIe XapakTepUCTUKU BbIKIIoUarenss BAS7-35 njsi HOMMHaIBHBIX TOKOB TETIOBBIX
MaKCcHUMaJbHBIX pacuenureneii Toka 100, 125 A
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0,1

0,01 In
1 2 3 4 5 6 7 8 910 20

Pucynoxk K.9 - Bpems-TokoBbIe XapakTepUCTUKU BbiKiItouarenss BAS7-35 nyst HOMMHaIBHBIX TOKOB TETIOBBIX
MaKCHMaJbHBIX pacuenureneit Toka 160, 200, 250 A
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1000
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1 2 3 4 5 6 7 8 %910 20

Pucynok .10 - Bpems-ToKOBbIe XapaKTepUCTHUKHU BbIKiItouyatesns BA57-39
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Tabnu Ioma K.1 — Texauueckue JaHHBIC HA aBTOMATUYCCKUC BBIKJIKOYATCIIN C TCIIJIOBBIMHU U 3JICKTPOMAIrHUTHBIMHU PACUCIIUTCIIAMUA

Twun BeIKITFOUATEIA

HomunaneHoe
pabouee
HanpsbkeHue, B

HomunanbsHble TOKH
pacuenureneii TOKoB
Meperpy3Ku Toka, A

VYcraBka 1o ToKy
cpabaThIBaHUS 3IEKTPOMAarHUTHOTO
pacuernurens, A

IIpenenst
JIOITYCTHMOTO
OTKJIOHEHHS yCTaBOK

[IpenenbHast KOMMyTallHOHHAS
CcrocoOHOCTH MPH MTOCTOSTHHOM
HanpspkeHud 220B u nocTosiHHON
BpeMeHH He Oonee 10 mc, KA

16 80, 125; 160, 200, 320 5
20 80, 100; 200, 250, 320 6
25 100; 125; 200, 320 8
31,5 100, 125; 160; 320, 400, 630 15
40 125; 160; 250, 400, 500, 630 25
50 160; 250, 500, 630 35
BA57-35 63 500; 800; 1250 40
80 500; 800; 1000, 1250 60
440 100 500; 1000; 1250 80
125 500; 800; 1250, 1600 100
160 500; 800; 1000; 1600, 2000 100
200 500; 1000, 1250, 2000, 2500 110
250 630; 750, 1000; 1250, 1600; 2500 +20% 110
250 1000, 1250, 1600; 2500
320 1000; 1250; 1600, 2000; 2500; 3200
BAS57-39 400 1000, 1250, 1600, 2000, 2500; 4000 50
500 1000; 1600, 2000, 2500, 5000
630 1250, 2000, 2500, 3200; 4000; 5000
80 800
100 800
125 1000
160 1000
BA04-36 220 200 1250 35
250 1500
320 2000
400 2500

124




CTO PycT'uapo 02.02.105-2013

Tabnu oma K.2 — Texauueckue JaHHBIC HA aBTOMATUYCCKUEC BBIKJIIOYATCIIN C IMOJTYIIPOBOJHUKOBBIM U 3JICKTPOMArHUTHBIMUHA PACHCIIMTCIIAMU

YcraBku Cpa6aTBIBaHI/IH SJICKTPOHHOTI'O paClCIIUTEIIA

[IpenenbHas
HomunanbHbie 0 TOKY 110 BPEMEHU
Perynupyembie KOMMYTallMOHHAs
HomuHaneHOe TOKH B 30HE B 30HE
Tun 3Ha4YeHUs pabodero Ipenenst Ipenenst CIIOCOOHOCTH IIPH
pabouee SIIEKTPOHHOTO TOKOB B 30HE TOKOB TOKOB B 30HE TOKOB
BBIKJTIOUATES TOKa 3JIEKTPOHHOTO JIOITyCTUMOTO JIOITyCTUMOTO MOCTOSIHHOM
HanpsbkeHue, B pacuenuresst KOPOTKOT'O neperpys3ku KOPOTKOT'O neperpysku
pacuenurens, Ip, A OTKJIOHEHHUS OTKJIOHEHHUS HaNpsKEHUH
Iu, A 3aMBIKaHUS I/lp 3aMBIKaHUSI, mpu Slp, ¢ 440 B. kA
i YCTaBOK c YCTaBOK ,
250 160; 200; 250
400 250; 320; 400 MIH.
BA55-41 440 . : 2;4;6 1,25 +20% (0,04), 0,2; 4;8; 16 -10% 100
630 400; 500; 630 0406
1000 630; 800; 1000 T
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Ipuiaoxenune U
(pexomeHyemoe)

Onpenenenne norepb HanpsizkeHust B cetu COIT

B HopmanbHOM peskume padotel COIIT Hanpspkenue Ha mmHax HIIIT qomkHO OBITH HE
oonee 231 B (+5%Uuon). IlpenenbHO AONYyCTUMBIM YPOBHEM CHM)KEHHS HANPSDKEHUS IS
OonpmuHCTBA TIoTpeduTenei spisercs 176 B (-20%Uou).

JlJis1 BBICOKOBOJIBTHBIX MACIISTHBIX BBIKJTIOYATENICH OTKIIIOYAIOIIEH CrOCOOHOCThIO Ooliee
50KA npenenbHO TOMYCTUMBIM YPOBHEM HANPSKEHUS HA JIEKTPOMATrHUTE BKIIOUCHHUS SIBIISICTCS
187 B (-15%Uuon). [IpousBoaurensiMu 060py1oBaHus MOTYT OBITH 3asBJICHBI M OTIIMYHBIE OT
YKa3aHHBIX BbIIIE TPeOOBAaHUS K JOMYCTHUMBIM OTKJIOHEHHUSM HAIMPSKEHHs HEOOXOIUMOTO st
COXpaHEHHsT PabOTOCIOCOOHOCTH O000OpPYIOBaHMSA, KOTOpBIE JIOJDKHBI YYUTHIBATHCS TIPU
npoexktupoBanuu COIIT.

PacuerHbiM pexumoMm miid onpezeneHus norepb HanpspkeHust B cetu COIIT sBnsiercs
PEKUM aBapUHAHOTO pa3psi/ia, B KOHIIE KOTOPOTO BO3MOXHO BKJIIOYEHHE OIHOTO WM JBYX
MacCJISTHBIX BbIKTIOYareneii Ha OPY 7m0 OTKIIOYEHHME TPYIIIBI BBIKIIOYATENCH JEeHCTBUEM
mudhepeHIaTbHOM 3alUThI ITHH BBICOKOTO HamnpsbkeHus Ha OPY.

CoctaB W peXUM HArpy3Kd B 3TOM CIIydae OIpeneNseTcss 0COOEHHOCTSIMH TJIaBHOMN
CXEMBbI CTaHIIUU.

[Ipr BKIIOYEHHHM MACIISTHOTO BBIKJIIOYATENS WM OTKIIOYEHHH TPYIIBI BO3IYIIHBIX
BBIKJTIOYATENICH HAMpPsDKEHUS Ha WX AJIEKTPOMArHMTax BKIIIOUEHUS M OTKIIIOUEHUS HE JOJDKHBI
O0b1Th HIDKE 0,8Unom 00 0,85Ukon B 3aBUCHMOCTH OT THIA TIPHU BKIIOUECHUM WIIW OTKIIOYEHUU
IO LIETH, UMEIOIel HauboIbIllee COTPOTUBICHHE.

[Tpu u3BeCTHOM 3HAYCHHUU COTPOTUBIICHUS AIIEKTPOMArHUTA BKIFOUEHHS BBIKIIOYATEINS B
TOM ciy4ae, ecnu B 1enu BBoaa pabouero nurtanus IIUIIT He ucnomeiyercs crabummzarop,
OTpeNeIeHue OCTATOYHOTO HANpPSOKEHHWsT Ha DIIEKTPOMArHUTE BKJIIOYEHUS BBIKIIOUYATEIS
OCYIIIECTBIISICTCS TI0 PACUETHOU CXeMe, pe/ICTaBIeHHON Ha pucyHke . 1.

LLIIT
E pact Ras R1 H R2 Rows
1 EE——
— —
H | pacu. | sus

Pucynoxk M.1 - Pacuernas cxema

rre Epaca=1,93 B — pacuernas D/1C;
Ras — BHyTpeHHee conpoTusieHne Ab, Om;
R1 - conpotuBnenue kadens nenu BBoaa padouero nuranus, MOMm;
R2 - conpoTuBienne kabens 1enu NMUTaHus dIeKTpoMaruuta, MOwM;
Rsme — COTPOTHBIIEHNE KATYIIKH SJIEKTPOMArHuTa BKItoueHus, MOM.
3HaueHue TOKA BKIFOUEHHS DIIEKTPOMArHUTa BKIIOYSHHSI OIpeensieTcs Mo Gpopmyre:

I:Epacq 'n'[pan ':R.-KB+R1 D1 03

[.= . 1
- T . :8)

rae s — TOK BKITIOUEHUS, A
N — KOJIM4EeCTBO 311eMeHTOB AD;
Ipacy — pacueTHBIN TOK aBapuUHHOTO paspsaa, A.
Ry — cymmapnoe conportusienue nenu K3, MOm.
DTO CONPOTUBJIEHUE PABHO:
RzzR'm_'_RmE +Ram:[+R11.s;+R'u'p+R."ﬁ.E + Ra:u:s= I:I/Iz
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rae Ry — akTuBHOE conpoTuBiaeHue muH, MOMm;

R«a6 — akTUBHOE comnpoTuBieHue kabdemns, MOM;

Ras — BHyTpeHHee conpoTuBieHne Ab, MOwm;

Rann  — AaKTHBHOE CONpPOTHBIIEHHE 3alIUTHBIX M KOMMYTALMOHHBIX amnmaparoB, MOM
(MpUHUMAIOTCS IO JaHHBIM IIPOU3BOJAUTEIIEM);

Rux. — aKTHBHOE CONPOTUBJIEHNUE PAZBEIUHAIONIMXCSA KOHTAKTOB 3AIIUTHBIX 1 KOMMYTAI[MOHHBIX
annaparoB NpUHUMAaeTcs paBHbIM 1 MOM;

Rup — akTHBHOE CONPOTHUBIIEHUE ITPOBOIOB, MOM;

Rsus - COITPOTUBIIEHNE KaTYIIKH 3JEKTPOMarHuTa BKitoueHus, MOM.

OcTaToyHOE HANpPsSHKCHHE Ha JJIGKTPOMATHUTE BKIIOUEHUS OMPENENSIeTCS 10
dbopmye:

AUan.leaMB'RaMB . (I/I3)
[ToTepu HanpspKEHUS B LIETH MUTAHUS SJEKTPOMArHUTa BKIIFOUEHHS ONPEIEIISIIOTCS

o popmyse:
AUp=lsR2 . (1.4)

Hanpsokenne Ha mmHax HIIIT onpenensercs mo Gopmye:
Uw=Epaca'N-Ras(Ipacatlowis)-R1(Ipacut lows) (H.5)

Hanpspxkenue na BeiBogax Ab onpenensiercst mo gpopmyiie:
Uap=Epacua'N-Rap(lpacatIous) (1.6)

[Tpu pacyerax ciemxyeT UMETh BBHJY, YTO B KOHIIC aBApUMHOTO pa3psaa 3HAUCHHE
RAp yBeIMUMBaeTCst 1 MOXKET OBITH OMPEEIICHO ¢ MOMOIIbI0 rpaduka (pucynok J1.13).

B Ttom cnywae, ecnu B menu BBoaa pabouero mnurtanus LIIIT ycranosnen
cTabunu3arop, OMpeAeNieHHe OCTATOUYHOTO HAMNpPSKEHUST Ha DJIEKTPOMArHUTE BKIIOUEHUS
BBIKJTFOUATENISI OCYIIECTBIISIETCS 110 pacu€THOM cXeMe, MpecTaBIeHHOM Ha pucyHke 1.2,

LT
VTCI
Ab H R 2 R 9MB
= T
H =

Pucynok W.2 - PacueTHas cxema

3HaYeHHE TOKAa BKJIIOYEHHUS OJJIEKTPOMArHWTa BKJIFOUEHHUS OINPEIEsIeTcs 110
bopmye:
u,__-10°
o R2+R3:u:3 :
rie Usux — 3HaUCHHME HANPSOHKCHUS Ha BBIXOJIe cTabmim3aropa, B.
B Tom citydae, eciiu HampspDKEHHE Y TOTPEOUTENST OKA3bIBAETCSI MEHBIIIE TPeOyeMOoro
0,8Usom, CITEYET MPEANIPUHSITE MEPHI, HATIPABJICHHBIC HA CHUKCHUE TIOTEPh B MUTAIOIICH CETH, a
MMEHHO:
- YBEIUYUTh CCUCHHE MTUTAIONINX KaOeeii;
- HU3MEHHUTh KOMIIOHOBKY O0OPY/IOBaHMS C [EIbI0 YMEHBIICHUS JIHHBI MATAFOIINX
KaOeei;

I (H.7)
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- YBEIUYUTh EMKOCTh AaKKyMYJISITOpHOW Oarapen C Leibl0 YMEHbIICHHS €&
BHYTPEHHETO COIPOTUBIICHUS.

B ToM cnyuae, ecnu mpoBeleHHE 3THX MEPONPHUSATUH MO0 KAKUM-IHOO MpUYUHAM
HEBO3MOXKHO, JINOO WX IMPOBEICHUE MO OTACILHOCTH HWJIM B COYETAaHWU HE AT TpedyemMoro
pe3yinbTaTa, B ienu Beoga padbouero nutanus LT gomken ycraHaBIuBaThCS CTaOUIM3ATOP.
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IMpuiaoxenune K
(oGs3aTenBHOE)

BeHTHISINMSA TOMEIIEHUN AKKYMYJISATOPHOM
K.1 MeToanka pacyéTta BeHTHJISINUU NIOMEIEeHU aKKYMYJISITOPHOM

CymiecTByeT MHOXKECTBO THUIIOB aKKyMYJISITOPHBIX OaTapeil, HCIOIb3yeMbIX B CHCTEMAax
onepatuBHoro mnocrosgHHoro Toka ['DC u ['ADC. Hcnonb3oBaHHME pa3juyHBIX THUIIOB
aKKyMYJSITODHBIX Oarapeif, peXMMbl UX palOOThl, pacyeTHbIE TOKH 3apsia U pas3psia,
IPOJOJDKUTENBHOCTh 3apsifia M T.J. IPUCYIIM KOHKPETHOH aKKyMyJsATOpHOW OaTapee u
KOHKPETHOMY OOBEKTY, TJIc OHA YCTaHOBIICHA.

N3roroBurenu akKyMyJasSTOPHBIX OaTapeil OroBapuBalOT YCIOBUS UX SKCIULyaTalluH, B
TOM uucie u TtemneparypHble. OOBICHAETCS 3TO TEM, YTO TPU BBICOKMX TEMIIEpaTypax
OKPY’KaIOIIEro BO3JyXa COKpAIIAETCsl CPOK SKCILTyaTallud aKKyMYJATOpHOW OaTapeu, a mpu
HU3KHUX TeMIIepaTypax CHUXKAeTcsl (pakTHUecKas eMKOCTh aKkKyMmyisTopa. CHUXEHHE €MKOCTH
aKKyMYJISITOPHOM OaTaped MOXKET IpPHUBECTH K CEpbEe3HBbIM IOCIEACTBUAM. B aBapuiiHoi
CUTyallul aKKyMyJsiTopHass Oarapes He MpopabdoTaeT pacyeTHbI MEepHoJ]] BpPEMEHHU.
OtcnexnBaTh (HaKTUYECKYH0 €MKOCTb 3aKPBITBIX aKKyMYJISTOPHBIX OaTapeil BecbMa CIIOXKHO.
Hcxons u3 M310KEHHOTO, MOKHO CJAENaTh BBIBOJ O TOM, YTO COOJIIOJIEHUE TEMIIEPaTypHOTro
pe’kuMa B MOMEUICHUSAX aKKyMYJIATOPHBIX Oarapell TexHosiornuecku HeoOxoaumo. TpeOyemas
TEMIEpaTypa OKpy)Kawoolleld cpeapl (BHYTPEHHsSSI TeMIiepaTypa IIOMEIIEHHUS B KOTOPOM
YCTAQHOBJICHBl AaKKYMYJSTOpPHBbIE Oarapen) HOKHA ObITh Toxp=20°C+2°C. KpyriocyrouHoe u
KpPYIJIOrOJUYHOE OOecleueHue yKa3aHHOW TeMIepaTypbl BHYTPEHHEIO BO3AYyXa BO3MOXKHO C
HOMOIIBIO CUCTEM KOHJUIIMOHUPOBAHUS BO3yXa.

B npornecce paboThl akKyMyJISITOPHBIX Oarapeil (mpu ux 3apsije, moa3apsie) To €CTh B
IpoLecce 3JIEKTPOIN3a pacTBOpa CEPHOIM KUCIOTHI (3JIEKTPOINTA) 3aJIUBAEMON B aKKYMYJIATOP
, IPOMCXOJUT BbIEJIEHUE BOAOPOA, KUciopoja U Temia. Hanbosee onacHbIM M3 yKa3aHHBIX
BBbIJIEJICHUH SIBIsSIETCS BOJOpPOJl, MOO B COOTHOWIEHMM 2:1 ¢ KHUCIOPOJOM BO3AyXa OH
CTAHOBUTHCS B3PHIBOOIIACHBIM.

BennuunHa ra3oBblieneHUN aKKyMyJIITOPHOM OaTapeu 3aBHCUT OT CHIIBI 3apsAHOTO TOKa
U HanpsDKeHUs 3apsijia.

B cootBerctBum ¢ CII 60.13130.2012 pacdyeTHOE KOJIMYECTBO MPUTOYHOTO (HAPYKHOTO)
BO3/lyXa CJEAYyeT ONpEeAeNsiTh pacuyeToM W NMPUHUMATh OOJBIIYI0 M3 BEJIWYHH, HEOOXOIUMYIO
JUis o0ecTeyeHNsl CaHUTAPHBIX HOPM WJIM HOPM B3PBIBOIIOKapOOE30NacHOCTH.

Pacxon mpuTOYHOrO BO3JyXa MO MAacce BBIICISIOUINXCS BPEAHBIX WM B3PHIBOOMACHBIX
BEIIIECTB MOXHO OIPENEeTUTh 10 popmyie:

L=l _+r-r-l|:II:I_L".'."..EI:'::I'.,-..'_Z_'::Ii|-|:| ) (K 1]
L s ql_qln L] L -

10 U30BITKAM TEIIOTHI:

=L, .+ 3,6Q-cLy z(tw ztin) | K2)
c(t-tin)

rae Lw; - pacxon Bo3myxa, yaansieMoro u3 oOCIyXuBaeMoOW Wi pabodel 30HBI MOMEIICHUs

CHCTEMaMH MECTHBIX OTCOCOB, M HA TEXHOJIOTHUYECKHE HYX/IbI, M>/4;

Q, On f - U30BITOUHBIIN SBHBIN U MOJHBIM TEIJIOBOI MOTOKU B oMeleHue, BT;

C - TeTI0eMKOCTh BO3/TyXa, paBHast 1,2 kJIx/(m°-°C);

tw,z - TemImepaTypa BO3/yXa, YAAIIEMOTr0 CHCTEMaMU MECTHBIX OTCOCOB, B OOCITYXHMBaeMOW HIIN

paboueii 30He TOMEUIEHHS U Ha TeXHOJIOrHYecKrue Hyxabl, °C;

ti - Temmeparypa BoO3AyXa, yAAISEMOro M3 MOMEIICHHs 3a TpeaeiaMu OOCTYKHBAEMOW WU

paboueii 30H8I, °C;
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tin - TEMIIEpaTypa BO31yXa, IOJaBacMoro B momeluieHue, °C;

Mpo - Pacxoj KaKAOro M3 BPEIHBIX MJIM B3PHIBOOMACHBIX BEILECTB, MMOCTYMAIOLMX B BO3IYX
ITOMEILICHMS, MI/4;

Owz 01 - KOHLEHTpalMsl BPEJIHOTO WJIU B3PHIBOOIACHOIO BEILECTBA B BO3JyXE, YAAIIEMOM
COOTBETCTBEHHO U3 00CIyKHBAEMOI 1K paboueii 30HbI TOMEIIEHHS U 3a €€ IpeaenaMu, Mr/M>;
Qin - KOHLEHTpalMs BpPEAHOIO WJIM B3PHIBOOIACHOIO BEIECTBA B BO3JyXE, MOAABAEMOM B
HOMEIICHHE, MI/M°.

IIpu onpeneneHuu pacxojga Bo3AyXa Ui 0O0ECHEUYEHUs] HOPM  B3PBIBONOXKAPHOMH
6e30MaCHOCTH CleyeT 3aMEHNTh Qw,z 1 ) Ha 0,10g, Mr/M® (r1e (g - HUKHUH KOHIIEHTPAIHOHHbII
npezes pacpoCTPAHEHUs IaMEHH 110 Ta30-, Mapo- U MbUIEBO3AYILIHOW CMECSM).

®opmyna (K.1) ans noMemeHnit akkyMyJIaTOpHBIX OaTapeil MOXkeT ObITh MpeodpazoBaHa
CJIEAYIOIIUM 00pa3oM:

W - pacxon B3phIBONOXKApPHOTO BemlecTBa (BOXOpoja) [uis Hauboyiee dacTo
UCIOJIb3YEMBbIX aKKyMYJISTOPHBIX OaTapeil B 3aBUCHUMOCTU OT TEXHOJOTMH UX HM3TOTOBJIECHUS
NpUBE/CH B Ta0IMIIAX:

— aKKyMyJnsTopbl TexHoJorun AGM — tabnuma K. 1;

— akKyMyJsaTopbl TexHojoruu OPzS — rabnuna K.2;

— akkyMyJsaTopsl TexHosoruu OGi — tabnuua K.3;

— akkyMmyJsiTopbl TexHosoruu GroE — tabnuna K.4.

Torma, ob6beM NOCTYHAIOMIMX B IOMEIIEHUE BPEAHOCTEH MOXKHO ONPEAEIUTh 110
dbopmye:

Mpo =W - N, Mm%/, (K.3)
rae W — pacxoz Bogopoaa o npuiioKeHUsIM;
N — KOJINYECTBO aKKyMYJISITOPOB B Oarapee.

[Ipu ycnoBuu, 9YTO HUKHUM KOHLIEHTPALIMOHHBIN Ipenen s Bojopoaa coctaBiser 4%
oT obbeMa nomMenieHus, a Jin 111 Bogopoaa = 0 Toraa popmymna (K.1) mpeobpasyercs:

L=n-W:-100/0,4(m/u); (K.4)

[Tony4yenHslii 1o JaHHOM (¢dopMmyne pacxoA MPUTOYHOTO BO3JyXa  SIBISETCS
MUHHUMAJIBHBIM 7151 paz0aBiieHus Bojaopona. Omnako, B coorBerctBuu ¢ CII 60.13130.2012 B
MIPOU3BOJICTBEHHBIX MOMEIICHUSX C BBIICJICHUEM BPEAHBIX WM TOPIOYUX Ta30B, 3arps3HEHHBIN
BO3/YX CJIEAYyeT YAaIATh U3 BEpXHEH 30HBI B 00beMe HE MEHEE OTHOKPATHOTO.

Jlna ompeneneHust BO3AyX000MeHa ISl aCCUMUIISIIMU TeruioBbienennii (hopmymna K.2)
HEOOXOIMMO OTIPENICITUTH TETIIIOBBIIEICHUS aKKyMYJIITOPHON OaTapeu.

TemnoBblIeNeHUs OT aKKyMYJISTOPHON OaTapen MOXKHO ONpPEessaTh Mo GpopmMyiie:

Q=0,86-1-n-(Uxs—147) 1,163 (B1/u) (K.5)
rae: |;— koHeuHbI TOK 3apsaa (A);
Uy; — HampspkeHKe B KoHIe 3apsa (B Ha anement).

PacdeTHbIM, SBJISETCS MaKCUMAaIbHBIA BO3AYXOOOMEH, IMOJYYEHHBIH IO pe3ysbTaTam
pacuera.

K.2 IIpumep pacyera BO31yX000MeHa MOMeLeHHSI aKKYMYJIITOPHOH OaTapen

Jli1g mprMepa paccMOTPUM BEHTHIISLIMIO TIOMEIICHNS aKKyMYJISTOPHOM.
VcxonHble JaHHbIE:

- Tum akkymyssitopoB 18 GroE 450;

- KonnyecTBo 3apskaeMbIX akKyMyJIsiTOpoB B 6atapee N = 102 mit.;
- Koneunslit Tok 3apsna |, =25 A;

- Hanpsoxenue B koHue 3apsana Uy = 2,7 B Ha sriemeHT;
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- O6beM momemnienust = 176 mM%/u.

Pacuer BenTHIISIIMN:

OmnpenenuM pacueTHBIN BO3yX000MEH sl pa30aBJIeHHs BOJOPOIA:
Cornacno Tabmure K.4 mis akkymymnsitopa 18 Grok 450

W =202,5 cm®/a = 0,0002025 m%/4; Torna

L = 102-0,000202,5 - 100 /0,4 = 5,17 m*/u;

OmnpenenyM pacyeTHBIN BO3AYyX000MEH Il aCCUMUIISIIIUU TETIJIOBBIICIICHUI:

OmnpenenyM TEIIOBBIACTICHUS aKKYMYJISITOPHOM OaTtapen
Q=0,86-25-102 - (2,7-1,47) - 1,163 = 3140 (B1/4).

Torna pacueTHbIl BO3yX000MeH OyIeT OIpeiesieH:
L=3,6-3140/1,2 - (20— 16) =2350 Mo/,
Pe3ynbrathl pacuera u NpUHLUIIMATbHAS CXeMa BEHTUIISIIUU:

Kak mokazan pacder, OCHOBHOH BO3AYyXOOOMEH B TIOMEIICHUU aKKyMYJISITOPHON
OIIPEEIAETCS TEIIOBBIACICHUSIMU.

[IpuTouHas ycTaHOBKa Tombupaercss Ha pacxon 2350 m%/u. (6e3 yuera Tpebyemoro
3armaca B NPOM3BOAMTEIBHOCTU BEHTWJIATOpA). TemmepaTypa MPUTOYHOrO BO3AyXa B JIETHEM
pEeXKUME JI0JKHA MOAEPKUBATHCSI aBTOMaTHYECKH B nHTEeBase 16 + 1°C.

BeITSOKHAST BEHTWIISIIUS JOJDKHA OOECIeYrBaTh PAcUETHBIA BO3AYXOOOMEH W YAAISATh
BO31yX 2/3 u3 BepxHell 30HBI, 1/3 n3 HwkHed. KpoMe TOro, B MOMEUIEHUH aKKyMYJISTOPHOU
HEOOXOJUMO MpPEeNyCMOTPETh €CTECTBEHHYIO BEHTWIAIMIO BEpXHEM 30HBI B o0beMe
OJTHOKPATHOTO BO3TyXooOMeHa (176 M%/a).

YcnoBus  OJOKMPOBOK W aBTOMATH3allMd  CUCTEM  BEHTWIIALIMUA  TOMEIICHUN
AKKYMYJISITOPHBIX.

B coorBerctBum ¢ CII 60.13130.2012 gucnerdyepusanuio CHCTEM  CIIEIYET
NPOEKTHPOBATh JJsi IMPOU3BOJACTBEHHBIX, JKWJIBIX, OOLIECTBEHHBIX U aJIMUHHCTPATUBHO-
OBITOBBIX 3/IaHUI, B KOTOPBIX MPEIyCMOTPEHA IUCHETYEPU3alUsl TEXHOJIOIMUYECKUX MPOLECCOB
Wi paboThl MHXKEHEPHOro obopynoBaHus. Ilpm sToM Ha HynbT AucneTyepa HEOOXOAUMO
BBIBECTH CUTHAJIBIL:

- aBapys IPUTOYHOU YCTaHOBKH;

- TeMIlepaTypa B 00CIy>KHBaEMOM ITOMEIICHNH;

- aBapus BBITSHKHON YCTaHOBKH;

- IOKap B OOCITYKMBAEMOM MTOMEIIEHUH.

KpomMe curnamoB, OTHpaBiIsieMbIX Ha NYJIbT JUCIETYEpa HEOOXOIUMO BBINOJIHATH
aBTOMATHU3alMil0 ¥  OJOKUPOBKM MPUTOYHO-BBITSIKHBIX CHCTEM C CHUCTEMOM  3apsiKu
AKKyMYJISITOPHOM OaTtapen. AITOPUTM aBTOMAaTHU3allMU MOXKHO CBECTH K CIIEIYIOIEMY:

- cOJIOKMPOBaHHOE BKIIFOUEHHE MPUTOYHON U BBITSXKHOM YCTaHOBKOM;

- TI0CJIe BKIIIOYEHUSI IPUTOYHO-BBITSKHOTO 000PYA0BaHUS MOXET OBITh MOJAH 3apsIHBII
TOK Ha aKKyMYJISITOPHYIO OaTapero;
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- IpU HEBKIIIOYCHHH NPUTOYHO-BEHTWISILIMOHHOTO OOOpYIOBAaHHUS 3apsOHBIA TOK Ha
aKKyMYJISITOpPHYIO 0aTapero He IMo1aeTcsl.

[TocnenoBarenbHOCTh pabOTHI MEXaHU3MOB BKJIFOUEHHBIX B COCTAB MPUTOYHO-BBITSHKHBIX
CHCTEM OCTAeTCs TPAJULIIMOHHBIM U ONMCAaHUS HE TpeOyeT.
Tab6naunaK.1 — Akkymynsatops! TexHonorun AGM

CKOpPOCTb BBIJIETIEHHS BOJOPOJA, CM /4 Ha JJIEMEHT
Tun EmkocTs, Pexxum PexxuM MakcuManbsHOTO
aKKYMYIIATOPOB A-g HOPMaJIEHOTO (aBapuitHOTO) 3apsaa
3apsiaa’
L12V15 14.4 0.043 0.3168
L12V32 33.0 0.099 0.726
L12V42 44.0 0.132 0.968
L12V55 58.0 0.174 1.276
L12Vv80 84.0 0.252 1.848
L6V110 118.0 0.354 2.596
L6V160 170.0 0.510 3.74
L2V220 236.0 0.708 5.192
L2V270 289.0 0.867 6.358
L2V320 346.0 1.038 7.612
L2V375 404.0 1.212 8.888
L2V425 456.0 1.368 10.032
L2Vv470 507.0 1.521 11.154
L2V520 559.0 1.677 12.298
L2V575 618.0 1.854 13.596
P12V570 24 0.072 0.528
P12V600 26 0.078 0.572
P12V875 44 0.132 0.968
P12V1220 56 0.168 1.232
P12V1575 66 0.198 1.452
P12Vv2130 94 0.282 2.068
P6V1700 132 0.390 2.904
P6V2030 192 0.576 4.224
[Ipumeuanus

* mpu HOpManbHBIX ycnmoBusix 3apsaku (Us;p<2.3 B Ha aneMeHT; TemmepaTypa OKpy Karomien
cpeapl  Top=20° C£2° C)

** mpu aBapuitHbIX ycnoBusix 3apsaaku (Usp>2.4 B Ha snemeHT; Temmeparypa OKpYKaromlen
cpebl Top=20° C£2° C)
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CKOpOCTb BBIJIETIEHHs BOJAOPOJA, CM>/4ac Ha
Tum akKymyJsTOpOB EMKoOCTD, DJIEMEHT
Ay Pexum Pexxnm MmakcuMannLHOTO
HOPMAaJIbHOTO (aBapuitHOTO) 3apsiaa’
3apsga;
OPzS bnoku
12V 1 OPzS 50 LA 50 4.0 22.5
12V 2 OPzS 100 LA 100 8.0 45.0
12V 3 OPzS 150 LA 150 12.0 67.5
6V 4 OPzS 200 LA 200 16.0 90.0
6V 5 OPzS 250 LA 250 20.0 1125
6V 6 OPzS 300 LA 300 24.0 135
OPzS DnemeHTHI
4 OPzS 200 LA 210 16.8 94.5
50PzS 250 LA 260 20.8 117.0
6 OPzS 300 LA 310 24.8 139.5
50PzS 350 LA 380 30.4 171.0
6 OPzS 420 LA 455 36.4 204.8
7 OPzS 490 LA 530 42.4 238.5
6 OPzS 600 LA 680 54.4 306.0
8 OPzS 800 LA 910 72.8 409.5
10 OPzS 1000 LA 1140 91.2 513.0
12 OPzS 1200 LA 1370 109.6 616.5
12 OPzS 1500 LA 1700 136.0 765.0
16 OPzS 2000 LA 2250 180.0 1012.5
20 OPzS 2500 LA 2800 224.0 1260.0
24 OPzS 3000 LA 3350 268.0 1507.5

[Ipumeuanus

* mpu HOpManbHBIX ycnoBusix 3apsaaku (Usp<2.3 B Ha anemeHT; TeMrieparypa OKpyXaromien

cpensl

Top=20° C+2° C)

** mpu aBapuitHbIX ycnoBusix 3apsaaku (Usp>2.4 B Ha snemeHT; Temmeparypa OKpYKarollen

cpebl

Top=20° C+2° C)
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Tao6numaK.3 — Akkymynstopsr TexHonoruu OGi

CKOpPOCTb BBIJICICHHS BOJOPOJIA, CM>/4ac Ha
Tur akKkymyJsTopoB EmkocTs, DJIEMEHT
Ag PexumMm Pexxum MakcuMaabHOTO
HOPMaJIbHOTO (aBapuitHOTO) 3apsiaa
3apsiga’
OGi bioku
12V 1 0Gi 28 LA 28 2.24 12.6
12V 2 OGi 55 LA 55 4.4 24.7
12V 3 0Gi 83 LA 83 6.64 37.4
12V 4 OGi 110 LA 110 8.8 49.5
12V 5 OGi 137 LA 137 10.96 61.6
12V 6 OGi 165 LA 165 13.2 74.3
6V 7 0Gi 192 LA 192 15.36 86.4
6V 8 OGi 220 LA 220 17.6 99.0
6V 9 OGi 247 LA 247 19.76 111.2
6V 10 OGi 275 LA 275 22.0 123.7
6V 11 OGi 302 LA 302 24.16 135.9
6V 12 OGi 330 LA 330 26.4 148.5
OGi DiieMeHTHI

2 OGi50 LA 50 4.0 22.5
30Gi 75 LA 75 6.0 33.7
4 OGi 100 LA 100 8.0 45.0
6 OGi 150 LA 150 12.0 67.5
8 OGi 200 LA 200 16.0 90.0
10 OGi 250 LA 250 20.0 112.5
4 OGi 260 LA 260 20.8 117.0
50Gi 325 LA 325 26.0 146.3
6 OGi 370 LA 370 29.6 166.5
7 OGi 410 LA 410 32.8 184.5
8 OGi 440 LA 440 35.2 198.0
9 OGi 470 LA 470 37.6 2115
10 OGi 530 LA 530 42.4 238.5
11 OGi 580 LA 580 46.4 261.0
12 OGi 620 LA 620 49.6 279.0
12 OGi 730 LA 730 58.4 328.5
14 OGi 800 LA 800 64.0 360.0
16 OGi 880 LA 880 70.4 396.0
19 OGi 1000 LA 1000 80.0 450.0
16 OGi 1260 LA 1260 100.8 567.0
18 OGi 1340 LA 1340 107.2 603.0
20 OGi 1520 LA 1520 121.6 684.0
22 0OGi 1600 LA 1600 128 720.0

[Ipumeyanus

* mpu HOpMaNbHBIX ycnoBusix 3apsiaku (Usp<2.3 B Ha ameMeHT; Temreparypa OKpYKaromiei

cpensl

Top=20° C+2° C)

** mpu aBapuiHBIX ycnoBusX 3apankud (Usp>2.4 B Ha 3jJeMeHT; TeMIieparypa OKpYKarolien

cpensl

Tog=20° C+2° C)
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Tab6nunaK.4 — Akkymynsarops! TexHonoruu GroE

CKOpOCTb BbIZIEJICHUS BOJIOPO/IA, CM>/4ac Ha

cpensl

cpensl

Tun akkymyJnaTopoB EmkocTs, 3JIEMEHT
Ay Pexum Pexxum MakcuMaabHOTO
HOPMAaJIbHOTO (aBapwitHOTO) 3apsiaa’
3apsaa
3 GroE 75 75 6.0 33.7
4 GroE 100 100 8.0 45.0
5 GroE 125 125 10.0 56.3
6 GroE 150 150 12.0 67.5
7 GroE 175 175 14.0 78.7
8 GroE 200 200 16.0 90.0
9 GroE 225 225 18.0 101.3
10 GroE 250 250 20.0 1125
11 GroE 275 275 22.0 123.7
12 GroE 300 300 24.0 135.0
13 GroE 325 325 26.0 146.3
14 GroE 350 350 28.0 1575
15 GroE 375 375 30.0 168.7
16 GroE 400 400 32.0 180.0
17 GroE 425 425 34.0 191.3
18 GroE 450 450 36.0 202.5
5 GroE 500 500 40.0 225.0
6 GroE 600 600 48.0 270.0
7 GroE 700 700 56.0 315.0
8 GroE 800 800 64.0 360.0
9 GroE 900 900 72.0 405.0
10 GroE 1000 1000 80.0 450.0
11 GroE 1100 1100 88.0 495.0
12 GroE 1200 1200 96.0 540.0
13 GroE 1300 1300 104.0 585.0
14 GroE 1400 1400 112.0 630.0
15 GroE 1500 1500 120.0 675.0
16 GroE 1600 1600 128.0 720.0
17 GroE 1700 1700 136.0 765.0
18 GroE 1800 1800 144.0 810.0
19 GroE 1900 1900 152.0 855.0
20 GroE 2000 2000 160.0 900.0
21 GroE 2100 2100 168.0 945.0
22 GroE 2200 2200 176.0 990.0
23 GroE 2300 2300 184.0 1035.0
24 GroE 2400 2400 192.0 1080.0
25 GroE 2500 2500 200.0 1125.0
26 GroE 2600 2600 208.0 1170.0
[Ipumeyanus

* mpu HOpManbHBIX ycnoBusix 3apsiaku (Usp<2.3 B Ha smeMeHT; Temmeparypa OKpYXKaromiei

Tog=20° C+2° C)

** mpu aBapuiHBIX ycnoBusX 3apankud (Usp>2.4 B Ha 3jJeMeHT; TeMIieparypa OKpyXKaromien

Top=20° C+2° C)
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Ipuioxenue J1
(pexomeHyemoe)

IIpumepsl pacueToB onpeneneHus kareropun nomemenuii COIIT nmo
B3PbIBONOKAPHOI U MOKAPHOH OMACHOCTH

JI.1 IIpumep pacuéra Nel. Onpenesienne KaTeropum noMenieHnusi aKKyMyJasiTOPHOM
Ab

PacueTHasi MeTOUKA onpeeieHUsI KaTeropuu nomemenusi Ab

Metonuka OCHOBBIBAETCSI Ha  IOCIEAOBAaTEIbHOW IPOBEPKE  MPUHANIEHKHOCTH
MIOMEIICHHS K KaTeTOpusaM oT Haubosiee onacHoi (A) k HanmeHee oracHou (/1).

a) K xareropum A OTHOCATCS TOMEIIECHUS, B KOTOPHIX HaXomsTcs (0OpamiaroTcs)
rOpIOYME Ta3bl, JIETKOBOCIIAMEHSIOLIUECS KUAKOCTA C TEMIEPaTypoil BCHBIIIKU HE Oosee 28
rpagycoB Llenbcuss B TakoM KOJUYECTBE, YTO MOTYT OOpa30BBIBaTh B3PHIBOOMACHBIC
Mapora3oBO3JYIIHbIE CMECH, TpU BOCIJIAMEHEHHHM KOTOPBIX pPa3BUBAETCS pacdeTHOE
M30bITOYHOE JaBJICHHUE B3pbIBa B IIOMELICHHM, MPEBbIIIAIOIIEEe 5 Kuilonackaieu, u (WiM)
BEIleCTBA M MaTepHallbl, CIIOCOOHBIC B3PHIBATHCS U TOPETh MPH B3aWMOJAEUCTBUU C BOJOH,
KHCJIOPOJIOM BO3/lyXa WIH APYr C JIPYrOM, B TaAKOM KOJMYECTBE, YTO PacyeTHOE U30BITOUHOE
JaBJICHUE B3pbIBa B MOMEIIEHUU MPEBBIIIAET 5 KUJIOMAcKalel B COOTBETCTBHM € M. 5. cT. 27
®enepanbHoro 3akoHa ot 22.07.2008 Ne 123-D3.

B namem ciydyae MCXOJHBIM BEIIECTBOM SIBJISIETCSI TOPIOYUI ra3 — BOJOPOJ, KOTOPBIN
BBIJICJISIETCS B IIPOIECCE 3aPsIIKK WA (DOPMOBKH aKKYMYJISITOPHBIX OaTapei.

Cornmacao CII [4] nomemienue AB MOXHO OTHECTM K Kareropun A, eciud Ipu
BOCIVIAMEHEHUU B3PBIBOOMACHON T'a30BO3/IYIIHOM CMECH Pa3BUBAETCS PAaCUETHOE M30BITOUHOE
JaBjieHue B3pbiBa B nomerneHun Oonee 5 klla. Ecnu pacuetHoe m30bITOUHOE AaBieHue Oyner
paBHO wim MeHee 5 klla, TO moMenIeHne akKKyMYJISITOPHOM JTOJDKHO OBITh OTHECEHO K KaTeTrOpuH
B1-B4 nnu 1.

O6nem nomentenus AB cocrapiser 176 m>.

B nomemenun AbB pasmemieHa akkymynsTopHas Oatapes u3z 106 31eMeHTOB THMA
18GroE 450, u3 koropeix B pabote Tonpko 102 snemeHTa, a 4 3neMeHTa B pe3epse.

CornacHo tabnuiue 1 3axmrodeHus [11] MbI 3HaeM CKOPOCTH BBIIEICHHS BOJOPOAA W3
OJIHOTO 3JIEMEHTa CTAllMOHAPHOI'O CBUHIIOBO-KHUCIOTHOTO akKymyssitopa. Paccmorpum ciyuait
JUIs aKKyMyJsTopoB Tuna: 18GroE 450, BelmyckaeMbIX MO KJIaCCHYECKOM TEXHOIOTUH C KUAKUM
AIIEKTPOJINTOM, KOTJIa PEKUM MOA3apsiia MPOBOJUTCS MPU MAaKCUMaJIbHOM HampsbkeHuu 2,7 B u
CKOpOCTh BBIJIENIEHHs BOAOPOAa Ha sneMente aas 18GroE 450 cocraBut: 202,5 cm®/uac mm
0,0002025 m*/4ac;

Torna o6uuit 06beM BBIAECTUBILErOCs BOJAOPOAa B moMenieHne Ab MojkeT coCTaBUTS:

102:0,0002025 = 0,02066 m*/4ac.

Cornacno cBoay mpasui [4] (A.1.2, mpunoxeHue A) NPUHUMAEM pPACUETHOE BpeMs

pasuoe 300 c.
3a 3TOT nepuoj B 00beM MOMELIEHUS BBIJICIUTCS CIeyolee KOJIMUECTBO BOJIOPOJIA:

Vpaca= (0,02066 -300)/3600 = 0,001722m°

CornacHo cBony mpaBun [4] (mo ¢opmyne (A.1) mpunoxeHus A) ompeneneHUs
M30BITOYHOTO JIABJICHWS B3pBIBA AF JUI WHIUBUAYAITBHBIX TOPIOYHX BEIIECTB, COCTOSIIUX W3

atromoB C, H, O, N, CI, Br, I, F:
= 2.2 (L1)

Varrp O Ey

ﬁP:(Pm P [I)
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rae: Pmax - MakcMManbHOE NaBJIEHUE B3pbIBAa CTEXMOMETPHUUYECKOW Ta30BO3AYIIHOW CMECH B
3aMKHYTOM 00beMe, ONpeesieMoe IKCIIEPUMEHTAIBHO WM 110 CIIPaBOYHBIM JaHHBIM. B Hamem
ciydae Juis Bojopona npurumaem 725 kIla (7,39 kr/em? x 9,8-10% - ¢ yyeTom TemmepaTypHOTo
pexkuma B moMeriennn Ab 1EA-1);

Po - HauanbHOE AaBieHue, klla (ronyckaercs npunumars paBHbsiM 101 klla);

M - Macca roprdYero rasa, BBILIEJIIEO B pe3yjbTaTe pacyeTHOW aBapuu B IIOMEIIEHUE,
ompenensercs 1o ceoay npasui [4] (o ¢popmyse (A.6) npunoxenus A):

M = Vpaca® p,= 0,001722-0,0899 = 0,000154 kr; (J1.2)

Z - k03 PUIHMEHT y4acTHs TOPIOYETO BO B3PHIBE MPUHUMAETCS COTJIACHO CBOAY MpaBuil [4]
(Tabmuna A.1), roe z=1;

Vs - cBOOOIHBIN 00beM omenienust Ab 1EA-1, kotopsiii cocraBisier 176 m3;

Pr.n- INIOTHOCTH I'a3a IIpHU pvaeTHOﬁ TCMIICPAType tp, KI-M3 coctasiseT 0,0899;

Cer - cTexuoMeTpruyecKasl KOHIIEHTpaus Bo1opoaa, % (006.), Beruucisemas no popMmyie:

100
°T 144 845°

(J1.3)

rae P=nc+(NH-nx)/4-no/2 - ctexuomeTpruyeckuii KOAPGUIMEHT KUCIOPOAa B PEAKI[UH CTOPAHHMS
Nc, NH, No, Nx - uucio atromoB C, H, O u ramongos B mMosekysne roproyero u eciau 2Hz + Oz =
2H>0,
=0+ (4-0)/4—-0/2=1, rorga Cer = 17,12%;
Ky - kxodddunmeHt, yuuThIBarOmMiA HETEPMETUYHOCTh IOMEIIEHUS W HeaanabaTUYHOCTh
npoiiecca ropenus. JJonyckaercs mpuHumath Ky paBHbIM 3.
Torga: AP=(725-101)-[(0,000154-1)/(176-0,0899)]-(100/17,12)-(1/3)=
=624-0,00000973-5,84-0,33=0,0117xI1a, uro namHoro meHs1Ie 5 klla.

[Tomemenue Ab 1EA-1 He OTHOCUTCS K KaTeropuu A.

6) K xareropun b oTHOCATCS TOMeUIeHHS, B KOTOPBIX HaxoJsaTcs (oOpararorcs)
TOpIOYHME TBUTA MM BOJIOKHA, JIETKOBOCIIJIAMEHSIONINECS )KUIKOCTH C TEMIIepaTypoil BCIIBIIIKA
6onee 28 rpaaycoB llenbcus, roproume SKUIKOCTH B TaKOM KOJHMYECTBE, YTO MOTYT
00pa30BbIBaTh  B3PBHIBOOIIACHBIE  IBUICBO3AYIIHBIE WM  IAPOBO3IYIIHBIE CMECH, TIpH
BOCIIJITAMEHEHHH KOTOPBIX Pa3BUBACTCS PACUETHOE M30BITOYHOE JIaBJICHNE B3pPbIBA B IOMELLICHHUH,
npesbiatomiee 5 klla B coorBerctBum ¢ 1. 5. cr. 27 denepanpHoro 3akoHa ot 22.07.2008 Ne
123-@3.

Her BemiecTB u MaTepuaios, MOANAIAOIINX O] 3TO OTpE/ICICHHUE.

Kareropus b uckitouaercs.

B) K xareropusim Bl - B4 oTHOCsTCSI mOMeIIeHus, B KOTOPBIX HaxoAaTcs (oOpaiiarorces)
rOpIOYMe U TPYAHOTOPIOYHE >KUJIKOCTH, TBEpJbl€ TOPIOYME U TPYIHOTOPIOUME BEILECTBA U
MaTepuaibl (B TOM YHWCJI€ TBUIM W BOJOKHA), BEIIECTBA M MaTepuaibl, CIHOCOOHBIE MPHU
B3aMMOJEMCTBUM C BOJOM, KHCIOPOAOM BO3JyXa WM JAPYr C APYrOM TOJBKO TOPETh, NPHU
YCIIOBUHU, YTO IOMEIIEHUS, B KOTOPbIX OHM HaxXoAsATcs (oOpaiarorcs), HE OTHOCATCS K
kareropuu A nimm b.

OtHecenne mnomenienuss k kareropun Bl, B2, B3 wmm B4 ocymecrtBisercs B
3aBHCUMOCTH OT KOJHMYECTBa M croco0a pa3MeUIeHHs IOKAapHOH Harpy3kd B YKa3aHHOM
MOMEIEHUN U €ro O0BEMHO-IUIAHUPOBOYHBIX XapaKTEPHUCTUK, a TaKKe OT I0XKAapOOIAaCHBIX
CBOICTB BEIIECTB U MaTEpUAJIOB, COCTABIIAIOIINX MOKAPHYIO Harpy3Ky B COOTBETCTBUU C II. 7,8.
cT. 27 ®enepanpHoro 3akoHa ot 22.07.2008 Ne 123-D3.
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B namem cryyae moj onpezeneHre noanaaaeT 00osouka u u3osaus kadbens BBIHr u3
I[TXB mnactukara u kabens HO7RN-F ¢ pe3nHOBOM camo3aTyxaromeid M30JsIuel, KOTOphie
SIBJISIFOTCSL TBEPJBIMU TPYAHOTOPIOUMMH MaTepHUaIaMU.

Onpenenenne kareropuu nomemeHuss Ab  ocymiecTBisieTcs IyTeM CpaBHEHUS
MaKCUMaJIbHOTO 3HAUYCHHSI YIEIbHON BPEMEHHOM MOKapHOI HAarpy3Ku Ha JIIOOOM U3 yYacCTKOB C
BEJIMYMHOMN YyJEIbHON TOXKapHON HArpy3Ku, IPUBEIECHHON B cBoje npaBui [4] (tabnuma b.1
npuiiokenus b).

Hcxonuble naHHBIE U1 pacyeTa.

Ka6enr BBI'ar ¢ m3omsmueit u obonouko u3 I1XB mnactukara u kabens HO7RN-F ¢
PE3UHOBOM caMo3aTyXarolen U30s1ueH.

[Tnomans momemenus Ab 1EA-1 (Sy) - 40,0 m?

YuacTok TpaccupoBkH Kabeneit (Sz = 8,1 m?) - 10,0 M2

Husmas TerioTa cropanusi:

- IIXB miactuka ms kabenst BBIHr 4x35+1x16 [9] - Q= 9,9 MJIx/mn
- pe3uHoBo# m3osuu kadens HO7RN-F 1x95 -Qu= 5,99 MJIx/Mn
HNmeewm:

BBI'nr 3x2,5 (nuamerp kabeins 9,3 mm) -30 M

HO7RN-F 1x95 (mnamerp xabemns 26 Mm) -60 m
I[IpoBeneHHas KUILHOCTE U ceueHne kabens BBI'HD - 3x2.5,

Y TaKuM 00pa3oM, HU3IIAS TEIJIOTa CrOpaHusl Oy/1eT COCTaBIIATh:

9,9/1,4=7,07 MJIx/mi1.

[ToxxapHast Harpy3Ka COCTaBUT:

Q= Quo7rN-F *+ Qearar =(60-5,99)+(30-7,07) = 571,5 M/

VY nenbHas noxkapHas Harpy3Ka COCTaBUT:

Qyx = Q/S; =571,5 /10 = 57,2 MTx

CornacHo [4], nns OTHECEHHUs INOMEIECHHUS K Kareropuu B4, oqHOBPEMEHHO OJHKHBI
BBITIOJIHSITHCS YCTIOBUS:
- yAenbHas NoKapHasl Harpy3Ka Ha yyacTKaxX He JOJKHA npeBbimath 180 M]Dx/m?;
- IIOMmA b Y9ACTKOB He JOJDKHA TpeBbImarth 10 M2,
- paccTOsSTHUE MEXY Y9acTKaMH JOJKHO OBITh OoJiee MpeeabHbIX.

Bce ycnoBus co6moieHbl, MOMEIIEHNe OTHOCUTCS K KaTeropuu B4.

BbiBoabI U npeaJIoKeHU

CornacHo CKOpPpEKTUPOBAaHHBIM pacyeraM M Tabmauubl 1 u3 cBoja mpaBui [4], a Takke
n.2. c1.16 u ct. 95 ®enepanbHoro 3akoHa ot 22.07.2008 Ne 123-D3 u, pykoBOACTBYSACH CT. 46
®enepanbHoro 3akoHa ot 27.12.2002 Ne 184-®3 onpegensiem cpeny mnoxkapodbe3onacHoil u
OTHOCHUM NPOM3BOICTBEHHBIH npouecc nomenieHuss Ab k kareropuu B4.

ABapuiiHyr0 BeHTWIALMI0O B AD, [UIsl NaHHBIX THUIIOB aKKyMYJIATOPOB, a TaK e
YCTQHOBKY I'a30aHAIN3aTOPOB, IPEAYCMATPUBATh HE TpeOyeTCsl.

OOmieoOMeHHasi BEHTWISILIMSA JOJKHA ObITh COJOKMPOBAHA C 3apsiAIHBIMU YCTPOHWCTBAMU
AKKyMYJIATOPOB U MMETh, COIVIACHO Tabmuue 2 u3 3akitoueHus [11], mpou3BOIUTENBHOCTh HE
MeHee 6 M>/dac, a aMeKTpocHabsKeHHe TI0 | KaTeropun HajeKHOCTH. 3a60p BO3IyXa BHITSKHOM
BEHTWIALIMEN JTOJKEH NMPOU3BOAUTHCS C HAUBBICIIEH TOUKHM IepekpbiThs Ab.

PekoMenayercsi, mpu BO3MOKHOCTH, B HAMBBICIIMX OTMETKAaX IOKPBITHS IMOMEIICHUN
AKKYMYJIATOPHBIX TpeaycMaTpUBaTh YCTAHOBKY Ta300TBOJALIMX TpyO, HE MeHee JABYX Ha
MIOMEIIIEHUE, BBIBEJICHHBIX BBIIIE OTMETKM KpOBIM Ha 1,5 M, oOecreuyMBarolMX MOCTOSHHOE
OTBeJIeHHE BO3MOKHBIX MOCTYIIEHUH Bojopoaa u3 pacuera 0,1 m3/gac (5-kpartHsiii 3anac). [pu
TOM HEOOXOJIUMO Yy4YeCTb, YTO TOTOJOK AaKKyMYyJSTOPHOW MHOJDKeH ObITh riaakuMm. Ecmum
MOTOJIOK AKKYMYJIITOPHOM BBINIOJIHEH peOpUCTBIM, TO OTBOJA BOAOpOAa JOJDKEH ObITh
IIPEYyCMOTPEH U3 KaXKJI0r0 3aMKHYTOI'O OTCEKa.
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Bce  anmexkTpooOopynoBaHue — aKKyMYJISTOPHOM JIOJDKHO ~ COOTBETCTBOBATh
no)kapoornacHoi 30He kiacca [I-Ila u BeIMOTHEHO B HCKPOOE30MACHOM HCIIOJIHEHHH CO
CTETICHBIO 3alIUTHI 000J0uKH He MeHee [P44.

BspeiBozamury (1erkocOpaceiBaemble KOHCTpykuuu) B Ab mpenycmarpuBaTh He
TpeOyercs.

YCTaHOBKM  aBTOMATUYECKOM  MOXKapHOW  CUTHANU3allMd W aBTOMAaTHYECKOIo
MOKapOTYIICHUS IPEyCMAaTPUBATh HE TpeOyeTCsl.

JI.2 IIpumep pacuéra Ne 2

OrnpezenieHne KaTeropuu MOMEIICHUST paclpeeIUTENbHBIX MTaHeeH KUTa MOCTOSHHOTO
toka IIIIT mo B3pbIBONOXAPHOH U MOXKAPHON OMACHOCTH.

Oo0menpunsTas MeTOAMKA onpeaeJeHUus KaTeropum NoOMeleHus
pacnpenenureabHbix naneyaei T

Cormacio mnepeunto [12] (m.19) momemieHue pacnpeAeNUTeNbHbIX TaHeJIeH IuTa
noctossHHOro Toka (PIT ILIIT) otHOCHTCS K KaTeropuu B4.

B cBs3u ¢ Tem, uro P/l 34.03.350-98 BBegen B nevictBue ¢ 01 ampens 1998 rona, a
HOpMaTHBHass ©0a3a Obuta aBakabl wu3MmeHeHa: 2003 rox (HIIB 105-03) m 2009 ron
(cBox mpaBwit [4]), TO BO3HHUKAaeT HEOOXOAWMOCThH JOMOJHHUTEILHO, pPacyeToM, OOOCHOBAThH
kareroputo nomemenus PIT LIIIT, pykoBoacTtBysce npu 3ToM yacThio 1 cT. 46 @enepanbHOTO
3akoHa ot 27.12.2002 Ne 184-®3 B yactu O6e30macHOl €€ SKCILTyaTalluy ISl JIOACH U 3aHUs, a
Takxe cT. 1, 4, 5 u 27 @enepanpHoro 3akoHa ot 22.07.2008 Ne 123-D3.

Pacuernas MmeToguka onpeaejeHus kareropuu nomemenus: PIT HIITT

Metonrka OCHOBBIBaeTCS Ha  IIOCJIEIOBATEIbHOM MPOBEPKE  MPHHAICKHOCTU
MOMEIICHUS K KaTeropusiM oT Haubosee onacHoi (A) k HaumeHee ormacHo (/).

a) K kareropum A OTHOCATCA IOMEULICHUS, B KOTOPBIX HaxoJsaTcs (oOpamarorcs)
roproure rasbl, JIETKOBOCIIJIAMEHSIOLINECS JKUIKOCTH C TeMIEpaTypoi BCIBIIIKKA He Oosiee 28
rpagycoB llembcuss B TakoM KOJMYECTBE, YTO MOTYT OOpa30BHIBATH B3PHIBOOIACHBIC
[apora3oBO3/ylIHbIE CMECH, MpPHU BOCIUIAMEHEHMH KOTOPBIX pa3BUBAETCS pacueTHOe
n30BITOYHOE JaBJICHHE B3pbIBa B IIOMEUICHWM, MpEBbILIAIONIee S5 Kuionackaied, u (uin)
BEIIECTBA M MaTepualbl, CIOCOOHBIE B3pBIBATHCS M TOPETh IMPHU B3aMMOJEHCTBHM C BOJIOM,
KHCJIOPOJIOM BO3/yXa WJIH APYr C JIPYrOM, B TaAKOM KOJHMYECTBE, YTO PAacCUE€THOE H30bITOYHOE
JIaBJIEHUE B3pbIBa B MOMELICHUM NPEBBIIAET 5 Kuionackajieil B COOTBETCTBUM C M. 5. cT. 27
®depnepanbHoro 3akoHa ot 22.07.2008 Ne 123-D3.

Her BemiecTB u MatepuaioB, MOANAJAOIINX O] 3TO ONpeAeIeHHUE.

Kareropuss A uckirouaercs.

6) K xareropun b oTHOCSTCS mNOMEIIEHHUs, B KOTOPBIX HaxonsaTcs (oOpararorcs)
TOPIOYME MBUIM WA BOJOKHA, JIETKOBOCIIJIAMEHSIOIIMECS KUIKOCTH C TEMIIEPATypOl BCIIBIIIKU
O6omee 28 rpanycoB llenmbcusi, TOprOYME S>KUIKOCTH B TAaKOM KOJUYECTBE, YTO MOTYT
00pa30BBIBaTh  B3PHIBOOMACHBIC MBUICBO3AYIIHBIE WM MapOBO3AYIIHBIE CMECH, TpHU
BOCIUJITAMEHEHUHN KOTOPBIX Pa3BUBACTCS paCUYETHOE M30BITOYHOE JIaBJIEHNE B3PhIBA B IIOMEIIEHUH,
MpEBBIIIAIONIEE 5 KUIOoNacKkajled B COOTBETCTBUM C M. 5. cT. 27 denepalibHOrO0 3aKOHa OT
22.07.2008 Ne 123-@3.

Her Bemects 1 maTepuanos, MOANAJAONIUX 1O 3TO ONIPEACIICHUE.

Kareropus b uckirouaercs.

139



CTO Pycl'uapo 02.02.105-2013

B) K xareropusim Bl - B4 oTHOCsTCSI mOMeIIeHus, B KOTOPBIX HaxoAaTcst (oOpamiarorces)
TOpIOYHE M TPYIHOTOPIOYME JKUJIKOCTH, TBEPIbIE TOPIOYME M TPYAHOTOPIOYME BEIIECTBA U
Martepuaibl (B TOM YHWCIIE MBUIM W BOJIOKHA), BEHIECTBA W MaTepuaibl, CIIOCOOHBIE MpHU
B3aUMOJICHCTBUU C BOJOHM, KHCIOPOJOM BO3JlyXa WJIH JAPYr C JPYrOM TOJBKO TOpPETh, INpHU
YCIOBHM, YTO TIOMEIIEHHsS, B KOTOPBIX OHHM HaxonaTcs (oOpaimaiTrcs), HE OTHOCATCA K
kateropuu A wim b.

Otnecenue mnomenieHuss k kareropun Bl, B2, B3 wumu B4 ocymectBisercs B
3aBHCHUMOCTH OT KOJMYeCTBa M croco0a pa3MelleHHs] MOKapHOW Harpy3ku B YKa3aHHOM
IIOMEILLIEHUU U €ro O0BEMHO-IUIAHMPOBOYHBIX XapaKTEPUCTUK, a TAKXKE OT I0XKAapOOINACHBIX
CBOMCTB BEILIECTB U MAaTEPUAJIOB, COCTABJISAIOIINX MOKAPHYIO Harpy3Ky B COOTBETCTBUH C II. 7, 8.
cT. 27 ®enepanbHoro 3akoHa ot 22 utoiig 2008 r. Ne123-D3.

B namem cnydae noj onpezenenue noAmnanaeT 0o6onouka u uzonanusa kaoens BBI'Hr u3
ITXB ruractukaTa, KOTOPBIN SBJISIOTCS TBEPAbIM TPYAHOTOPIOYUM MATEPUAIIOM.

Onpenenenune kateropuun nomemieHus PIT IIIIT ocymectBisieTcs myTreM cpaBHEHUSA
MaKCUMaJIbHOTO 3HAUYCHHSI YIEIbHON BPEMEHHOM MOKapHOI HAarpy3Ku Ha JIIOOOM U3 yYacCTKOB C
BEJIMUMHOMN YJENbHON MOXKapHOW HAarpy3Kd, IpHUBEACHHON B cBoxe mpasui [4] (tabmuue b.1
npuiiokenus b).

Hcxonnble gaHHBIE U1s pacyera.

Kabexs BBI'ur ¢ uzomsamnumeit u obomoukoit n3 [1XB miacrukara

[Tnomanes momernenust PIT IIIIT (S1) - 41,8 M?
[Tomaae ydacTka noxapHoit Harpy3ku (Sz) - 9,88 Mm?
Hwusmas remuora cropanus [1XB minactuka ais kademns

BBI'ur 4x35+1x16 [13] - Q= 9,9 MJIx/Mn
B Hamewm cnyuae numeem:

BBI'ar 1x95 (nuametp kabens 17,3 mm) -250 m
BBI'ar 1x150 (auametp xabens 22,2 Mm) - 90wm
BBI'ar 1x240 (muametp xabens 27,7 MM) - 70 ™
BBI'Hr 2x6 (nuametp kabens 12,5 mm) - 85w™m
BBI'ar 2x16 (nuametp kabenst 16,7 mm) - 55wMm
BBI'nr 2x35 (nuametp kabens 21,8 mm) - l6wMm
BBI'ar 2x50 (nuametp kabens 24,8 Mmm) -130 ™
BBI'ar 3x6 (nuametp kabens 13,2 mm) -170 m
BBI'ar 3x10 (nuametp kabemns 14,9 mm) - 85w™m
BBI'nr 3x16 (muametp kabenst 17,8 mm) -120 m
BBI'ar 3x35 (nuametp kabenst 23,2 Mmm) - 70 ™
OO61mmas mirHa Kadeist -1141m
[IpoBeneHHas )KUIBHOCTD U CeueHue Kadess - 2x35.

Taxum o6pa30M, HHU3IIasg TCIUIOTa CropaHusl YMCHBIOIUTHECSA BABOC U 6y21€T COCTAaBJIATH
50% ot 3asBnerHoM — 4,95 M/Jx/Mmi1.
[ToxapHast Harpy3ka COCTaBUT:

Q= 1141-4,95 = 5647,95 M Tk

140



CTO Pycl'uapo 02.02.105-2013

VY nenpHas no)kapHasi Harpy3Ka COCTaBMT:
Qyx = Q/S2 = 5647,95/9,88 = 571,7 MTx

DTO 3HAYCHHE COOTBETCTBYET Kareropuu B3 cormacHo cBoay mpasui [4] (tabmuna b.1
npuioxkenus b). B cooTBercTBUU € 3TOH ke TaOnHIed MOMENEHHE MOXKET ObITh OTHECEHO K
Kateropun B3 mpu ycrmoBuM, YTO KOJMYECTBO NOXAapHOW Harpy3ku Q, orpeneneHHoe I0
dbopmyie (b.2) u3 cBona nmpasui [4], HE OTBeYaeT HEPABEHCTBY

Q>0,64g.H?,
B HaIlIeM CJ1y4yae HEpaBEHCTBO:
5647,95 >0,64-1400-1,57% unu 5647,95 >2208,55
W3 gero cnexyet, uro nomenienue LITT neoOxoaumo oTHECTH K Kateropuu B2.

BbiBoabI U IPeII0KEHUsT

1. CormacHo pacueram ¢ ydeTroMm TpeOoBaHWI cBoja mnpaBwi [4] ycTaHaBIUBaeM
KaTeropuio MOMEIIEHHS IUTa MOCTOSTHHOTO Toka B2.

2. [lomemenue otHecTH K 30He kinacca [1-11a.

3. CornacuHo cBoay npasui [8] (mpunoxenue A, m. 9.1.1) B nomemenuu T nomxna
OBITh IPEyCMOTPEHA aBTOMaTHYeCKas noxapHas curHanuzauus (AIIC).
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bubauorpadus

[IpaBuna TeXHMYECKOW SKCIUIyaTalldd JJIEKTPUUECKUX CTAaHUMUA W ceTel
Poccuiickoii ®enepanuu. YTBepxkaensl Munsnepro Poccum (mpukas ot
19.06.2003 Ne 229).

[IpaBuiia ycrtpoiictBa 3nekTpoyctaHoBok (I1YD), 7 pen. YTBepkiaeHsl
IIpukazom Munucrepcrsa suepretuku PO ot 20.05.2003 Ne 187.

Hupkymsip 11-02-98(3) O mnpoBepke kabeneld Ha HEBO3TOpaHHUE TpU
BO3JICUCTBUM TOKa KOPOTKOrO 3aMbIKaHUs. YTBepxkIeH JlemaprameHToM
CTpaTeruu pa3BUTHUS W Hay4dHO-TeXHUYeckoh mnonuTukn PAO «EDC
Poccun» 16.03.1998.

CII 12.13130.2009 OmnpeneneHue Kareropuyd IOMEIICHUM, 30aHAW H
HapY>KHBIX YCTAHOBOK IO B3PBIBOIOKAPHON U MOKAaPHOM OMAaCHOCTH.
CII1.13130.2009 Cucrembl IpOTUBOIIOKAPHOM 3aIIUATHI. JBaKyallHOHHbBIE
IIyTH U BBIXO/IbI

CIT 3.13130.2009  Cucremsl mNpOTHUBONOXKApHOW 3ammThel. Cucrema
OTIOBEIIICHUS U YIPABJICHHS dBaKyalveu jroaeil mpu noxape. TpeboBaHus
MOKapHOI 0€30MMaCHOCTH.

CII 4.13130.2009 Cucrembl IPOTHBONOXKAPHOW 3amuThl. OrpaHuyeHue
pacrpocTpaHeHus Mokapa Ha oObeKkTax 3aluThl. TpeboBaHusl K 0OBEMHO-
TJIAHUPOBOYHBIM U KOHCTPYKTHUBHBIM PEIICHUSIM.

CII 5.13130.2009 Cucrembl NpPOTHBOMOKAPHOM 3aIIUTHI. Y CTAaHOBKHU
NOXKapHOW CUTHAJIU3AMU M TMOXKapOTYILIEHHUs] aBToMaTudyeckue. Hopmbl u
paBUJia MPOEKTHPOBAHUSI.

CIT 2.13130.2009 Cucrtemsbl npoTuBomnokapHoil 3ammurtbl. ObecrieueHue
OTHECTOMKOCTU OOBEKTOB 3aIUTHI.

CII 6.13130.2009 Cucrempl IIPOTUBOIOKaPHOU 3AILNTBHL.

DnekTpoobopyaoBanue. TpeboBaHUs MOKapHON OE30MaCHOCTH.

[11] 3axmouenne @I'Y BHUUIIO MYUC Poccum ot suBaps 2004 roma o

[12]

M0’KapOB3PHIBOOE30MACHOCTH CTallMOHAPHBIX CBHUHIIOBO-KHCJIOTHBIX
akkymyssitopoB  texnonorun AI'M, mpomssoacrea EXIDETechnologies,
BBIITyCKaeMbIX 1Mo Mapkamu: Sprinter, Marathon, Powerfit, Tudor, Absolyte
U aKKyMYJISITOPOB, BBIITYCKA€MbIX MO KJIACCUYECKOM TEXHOJIOTHUU C KUJIKUM
anektposintom, moa Mapkamu: ClassicOGi, ClassicOPzS, ClassicGROE.

PJI 34.03.350-98 IlepeyeHp MNOMENIEHUN M 3JaHUN DHEPrETUUECKUX
oobektoB  PAO «EDC Poccum» ¢  ykazaHueM KaTeropui 1o
B3PBIBOIIOKAPHOUN U MTOKAPHOU OMACHOCTH.
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[13] [Tucemo ®I'Y BHUUIIO MUC Poccum ot 28.09.2009 Ne 13-3-02/4502 o
TeroTe cropanus kademns BBIar.
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0003HaYCHHE
craHjapra

VIIK MKC

MIPOYKLUH

KO

KiroueBbie cnoBa: akkymMyJsiTopHasi Oarapesi, METOAMKa BbIOOpa, Harpyska,
HaJEXKHOCTh, OOOCHOBaHUE, MOTPEOUTENM MOCTOSHHOIO TOKa, PEXHUM padoTHI,
CEJICKTUBHOCTh, CHCTEMa OIEPAaTUBHOTO MOCTOSSHHOTO TOKa, CXEMBbl, UIIUT
MOCTOSIHHOTO TOKA.

PykoBoauTe/Ib OpranusalMu-pa3padoTyHKa:
Hexommepueckoe napTHepeTBo «I'uapodHepreTka PoceHu»

HcnoanutenbHbIi @
JUPEKTOP P.M. XazuaxmeTros
PykoBonuTeab
pa3padoTku
[ 71aBHBIH DKCIIEPT, K.T.H. ‘ / B.C. Cepxos
/
CoucnojHMTEb:

3aKkpeIToe aKitMOHepHoe obLlecTAg «Y pa3Hepro-Coo3»

I'eHepanbHEIH AUPEKTOP // O.B. Ilepmsikos
PykoBomuTens pa3paboTKu

I'naBHBIN ClIeUANHCT, K.T.H. M.A. HTuma
Hcnonnurenu: %

Pykosoautess rpynmnsl £

CHCTEM MOCTOSHHOTO TOKA 0.A. Manvkon
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