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FS-R210E MukponpoueccopHoe
YCTPOUCTBO pesieMHOU 3alUnThbl C

aBTOHOMHbLIM NMUTAHUEM
PykoBoAcTBO no akcnsyaTauum




BHumaHne

bnarogapnm Bac 3a ucnonb3oBaHue Haiwlen npoaykuun. B uenax
GesonacHoro, npaBUSIbHOO U 3(PMEKTUBHOIO  MCNOMb30BaHUS

yCcTponcTea, Heob6xoanumo obpaTuTb BHUMaHME Ha crieaytoLlee:

1) nocrne wu3BreYeHUs YCTPOMCTBA W3 YNAKOBKM HeobXxoaumo
crnepsa NogpobHO O3HAKOMUTLCSH C HAaCTOSALLMM PyKOBOACTBOM. MOHTax,
oTnagka n akcnnyatauns obopygoBaHUS BbINONHAKTCA B COOTBETCTBUM

Cc TpGGOBaHI/IﬂMI/I AaHHOIo pykoBOACTBaA.

2) MOHTaX o06O0pyagoBaHMS OCYLLECTBNSETCH WCKIYUTENBHO
cneumanucTamu.
3) npounssoguTenb 06opyaoBaHNS HE HECET OTBETCTBEHHOCTL 3a

HEeMCnpaBHOCTU, BO3HUKLLNE B pe3ylibTaTe HecobnaeHus TpGGOBaHMIZ

AJaHHOro pykoBoacCTBa.

4) nobble NOOKMHOYEHUS BXOOOB W BbIXOAOB, YCTaHOBKY
coeaguHuTenen HeobxoaMmMo NPOU3BOAMTbL TOMBbKO MPU OTKITHOYEHHbIX
Lensix onepaTmMBHOro Toka 6noka. Npu paboTte ¢ 6NoKkoM HenNb3s KacaTbecs
KOHTaKTOB COeANHUTENEN.

5) ONarHoCTUKa MUKPOMPOLIECCOPHOro 6Grnoka BbIMOMHAETCA C
MOMOLLLID  CEPTUUUNPOBAHHLIX  UCMbITATENbHBLIX  NPUOOPOB U

obopyaoBaHus.

6) B X04e 3KcnnyaTtaumm pene Heobxoammo obecneynTtb nogady
Hagnexawero HOMWHANbHOIO  HanpsbhkeHusi, He  Jonyckass  ero

npeBbILLEHNA.

7) B cnyyae BbISIBNEHUST HEWCNPaBHOCTEN B TepMUHane unu
HeoOXoAMMOCTN ero pemoHTa, criegyeT obpallaTbCs Ha Hawy JUHUK0

obcnyXnBaHus 3aka3vnkoB.



NPEAONCIOBUE

NMPEANCITOBUE

1. CTAHOAPT
MO3K 60050-448 (IEC 60050-448:1995) MexayHapoaHbl 3neKkTpoTexHudeckun crnosapb. [Nnaea 448. 3awwuta

9HEepreTUYEeCKNx cucTem

FOCT 14254-2015 (IEC60529:2001) CteneHu 3awmnTtbl, obecnevnsaemble kopnycamu (Kog IP)

FOCT IEC 60695-11-5-2013 McnbiTaHMst HA NOXXapOONaCHOCTb 3NEKTPUYECKMX N SNEKTPOHHbIX n3genun. Yactb 5.
NcnbiTaHms nnameHeMm. MeTog ncnbiTaHnsa uronbvatbiM nrameHem. AnnapaTtypa, pyKOBOACTBO U MOPSAOK UCMNbITAHNUS
Ha NOATBEPXOEHNEe COOTBETCTBMS

FOCT IEC 60255-1-2014 Pene anektpuyeckue. Yacte 21: UcnbiTaHus Ha Bubpaunto, yoap, yaapoCTONKOCTb U
CENCMUYECKME UCMbITAHUA U3MEPUTENbHbIX pene n 3awuTHbIX ycTpoucTB. Pasgen 1: WcnbitaHms Ha Bubpauumio
(cuHycomaanbHyto)

FOCT IEC 60255-2-2014 Pene anektpudeckme. Yacte 21: WcnbiTaHus Ha BuOpauuio, yoap, TOMYKUM U
CENCMUNYECKME UCMbITAaHUA N3MEPUTESbHbBIX Pere N 3alnTHbIX YCTPponCcTB. Pasgen 2: McnbiTaHns Ha yaap 1 TONYKn

FOCT IEC60255-22-3:2000 Pene anekTtpuyeckne. HYactb 22-3: VcnbiTaHns namepuTenbHbIX pene n 3awmuTHOro

O60pyﬂ,OBaHI/Iﬂ Ha BO3OencTeme SJTEKTPUNYHECKUX NMOMEX. NcnbiTaHns Ha nOMexun oT Nons ANEKTPOMarHnMTHOro n3ny4dyeHuna



FOCT P 51516-99 (M3OK 60255-22-4-92) Pene anektpunyeckune. Yactb 22-4: cnbITaHUS Ha 9NeKTpuUyYeckne noMmexm
N3MEepUTENbHbIX pene 1 3awnTHOro obopyaoBaHns. ANEKTpUYEcKMe UCMNbiTaHUs Ha HEBOCMPUUMYMBOCTL K BbICTPbIM
nepexoaHbIM npoueccam/naykam MMnynbCcoB

IEC 60255-22-1:2007 Pene anektpudeckue. Yactb 22-1. VicnbITaHNA Ha 3NEKTPUYECKUE MOMEXN U3MEPUTENbHbIX

pene n 3awunTtHoro obopynoBaHus. cnbiTaHns Ha B3pbIBOCTOMKOCTb Npu 1 MIMy

IEC 60255-22-2:2002 Pene wu3ameputenbHble M 3awmTHoe obopyaoBaHue. Yactb 22-2. McnbiTaHus Ha
anekTpuyeckne nomexu. MicnbiTaHmns Ha anNnekTpocTaTM4eckui paspsa

IEC 60255-27:2013 Pene nameputenbsHble 1 3awmMTHoe obopynosaHue. Yactb 27. TpeboBaHna 6ezonacHOCTH

IEC 60255-25:2000, Pene anektpuyeckne. YHactb 25. WcnbiTaHMe wu3MepuTernbHbIX pefie M 3almUTHOro

O60py,D,OBaHI/IFI Ha 3J1IEKTPOMarHnTHoe mn3rydyeHume

IEC 61000-4-8:2001 3OnekTpomMarHutHas COBMECTUMOCTb. MeToabl MUCMNbITAHUM U U3MepeHun. McnblTaHnsa Ha

YCTOMYMBOCTb K MarHUTHOMY MOS0 NPOMbILLNIEHHOW YacTOoTbl

IEC 61000-4-9:1993 3nekTpoMarHUTHas COBMeCTMMOCTb. MeToabl MChbITaHUA U u3aMepeHun. UcnblTaHusa Ha

yCTOI7I‘-II/IBOCTb K UMNyJnbCHOMY MarHMTHOMY NoOJikO

IEC 60255-22-6-2001 Pene anekTpuyeckme. Yactb 22-6. VicnbITaHUA Ha 3NEKTPUYECKME MOMEXN U3MEPUTENBHbIX
perne u 3awunTHoro obopyaoBaHus. Nomexos3awmnweHHOCTb OT KOHAYKTUBHbIX MOMEX, HaBeAEHHbIX paanodacTOTHbIMU

nonamMu

IEC 60255-22-5-2002 Pene anekTpuyeckme. Yactb 22-5: cnbITaHNA Ha 3neKkTpudeckmue NnoMexn nsmepuTenbHbIX

pene n 3alnTHOro 060py,D,OBaHI/IFI. NcnbiTaHne Ha HEBOCIMPUMMYNBOCTDb K Bb|6pocy HarnpaxeHun4d



IEC60255-22-4:2002 Pene anektpuyeckne. Hactb 22-4: AicnblTaHNA HA 3NEKTPUYECKUE NOMEXU U3MEPUTENBbHbLIX

pene un 3alnTHOro o6opy,qosaH|/|s:|. McnbiTaHne nomexos3awmLLeHHOCTH OT NPOMbILLUITEeHHbIX YaCTOT
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1. OBLUME NONOXEHUA

1.1 NIPUMEHEHME

MwukponpoLecCcopHoe YCTPOMUCTBO penenHon 3awmtbl FS-R210E npegHasHavyeHo Ansi UCNoSib3oBaHUs B Grioke
BbIKIlOMaTENS Harpy3ku (peknoysepa). TepmmHan MoxeT ObiTb BCTPOEH B NaHesb C BbIKNOYaTENEM.

TepmuHan Bkn4YaeT B ceba ABYXCTYNEHYaATyld MaKCUMasibHY TOKOBYK 3alUUTy C PasfiMyHbIMU TOKOBbLIMMW
XapakTepucTukaMmn, TOKOBYIKO 3allMTy HYSeBOM MOCnefoBaTeNbHOCTU U Lienn OTKIIOYEHUS BbIKIOYaTENS Harpysku.

MoxeT NPUMEHATbCA ANnA 3allnTbl LLNH, KabernbHbIX U BO3AYLUHbIX NUHUIA U pacrnpenesinTernbHbIX TpchqupmaTopOB.

1.2 ONUCAHUE ®YHKLUN

YCTPOWCTBO OCHALLLEHO MUKPOMPOLECCOPOM C BbICOKMM YPOBHEM UHTErPUPOBAHUS U YUNOM, BKIOYas LUMHY, ANS
yrnpaBneHns curHanamu, nocTynawlinumMn oT TpaHcdopmaTopa Toka. BbixogHasi MOLLUHOCTb pene perynupyetcs C
MOMOLLbIO LMPPOBLIX NOrMYECKUX pacyeToB. YCTPOWCTBO pasMeELleHO B repMeTUYHOM Kopnyce, He Tpebyet
obcnyxuBaHusi, obnagaeT HaOeXHbIMU XapakTepUCTUKaMK 3alUMTbl OT MOMEX M NoAXoauT ANS UCNONb30BaHUSA Npwu
HebGnaronpuaATHbLIX YCNOBUSIX 3KCMyaTaumMm U B cTaluMoHapHOM 060pyaoBaHUN.

B ycTpoiicTBe NpUMeEHSIETCA TEXHONOMS HU3KOro aHepronoTpebneHus, 4to obecnevnBaeT ObICTPbIN U HAAEXKHbI
3anyck yHKUMM 3almTbl Npu NobbIX 06CcToATENBCTBAX.

MpocToTa M Manble rabapuTtbl U3aenusi NO3BONSAOT WCMNONb3oBaTb €ro MNpyv KOMMAKTHOM MOHTaxe Oroka
BbIKMO4aTENs Harpy3sku (peknoysepa).

Bo n3bexaHue 3aTpaT Ha yCTaHOBKY NaHenu nocTtosiHHoro Toka unu VMBI moxHo BbiGpaTh (yHKLNIO aBTOHOMHOMO

NUTaHMA NS NoAaun 3Heprumn ot TpaHcopmMaTopa Toka.
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N3penue obecnevnBaeT NOMNHy 3awnty. Bece oyHKUMN 3awmnTbl MOTYyT BBOOMTLCS UK BbIBOAUTLCA U3 paboTbl C
MOMOLLbIO MEHIO MHTepdenca.

[onoNHUTENbHO MOXHO UCMONb30BaTb HECKOSBLKO KPMBbLIX 06paTHO3aBUCUMOW BbIAEPXKKM BPEMEHN MO CTaHAAPTYy
MO3K.

YCTPONUCTBO OCHALWEHO (pyHKUMeNn OGNTIOKMPOBKM BbLICOKOrO TOKA M NOAXOAWUT AONS MPUMEHEHUS C pasfinyHbIMU
NNaBKMMK NPeSoXPaHUTENAMM B LENsSX peleHns npobnemMbl MepTBOM 30HbI 3aLLMThbl pacrnpeaenuTeribHON CeTu.

NHTepdenc "yenosek-malimHa" oTnnmyaeTca BbICOKUM Ka4eCTBOM.

Bnarogapst 6onbiomy 06beMy NamMAT SHEProHe3aBUCMMOro 3anoOMUHAKOLLErO YCTPOMCTBA MUKPOMPOLLECCOPHbIN
TepMmuHan moxeT domkenposaTb 40 100 cobbiTun 1 He TepsieT AaHHble Npu cboe nogadn NUTaHus.

YCTPONCTBO CHabXXeHO (PYHKLUMSAMN OANHAMUYECKON U CTAaTUYECKOM CaMoaMarHOCTUKK, YTO NO3BONSIET ONepaTUBHO
oTcnexmBaTtb paboyee cocTosHNE B Lenax obecneyeHns ero HagexXHom paboTol.

bnarogapsi BbICOKOTOYHbIM KOMMOHEHTaAM U TEXHOSIOMMN MUKPOMPOLECCOPHOE YCTPONCTBO OTIMYAET TOYHOCTb,
HaJEeXHOCTb M AONMMM CPOKOM 3KCMyaTaunn.

TepmuHan ocHalleH noptom cBa3n RS-232 ans oTnagkn nepegHen nnatbl U 4ONOSHUTENBbHBIM MOPTOM LUMHBI
cBa3n ¢ TepmunHanom RS-485. [na ygo6ctBa mcnonb3oBaHua dyHkumm SCADA nonb3oBaTtento nNpenocTaBnsieTcs

OTKprTbII7I NPOTOKOJ1 CBA3WN.
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2. TEXHUWYECKUE XAPAKTEPUCTUKWN

2.1 COCTOAHUE PABOYEN CPE[bI

2.1.1 TemnepaTtypa okpyxatoLien cpembl

Pabouas Temneparypa: -20°C ~60°C
TemnepaTypa XpaHeHus: -40°C ~ 85°C
2.1.2 OTHOCUTENbHAas BNaXXHOCTb: 5-95%
2.1.3 ATmMocdepHoe faBneHue: 70 KlMa ~ 110 KlMa
2.1.4 BbicoTa Hag YpOBHEM MOPS: He 6onee 3 500 m

2.2 ANEKTPUYECKUE XAPAKTEPUCTUKWN

2.2.1 Pac4yeTHble oaHHble

[MepeMeHHbIN TOK: 5A/1A
YacTora: 50 My/60 My,
NCTOYHMK NUuTaHUS: 220 (110) B nepem. Toka +20%

220 (110) B nocrt. Toka £20%
24 B nocTt. Toka +20%

ABTOHOMHOE NUTaHWe nogaeTcs oT ¢pas3Horo TpaHcdopmMaTopa Toka.
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2.2.2 CnocoBHOCTL BblAepKUBaTb Neperpyskm
Mo TokoBbIM LensMm: 2 - I,,,, — NPOAOIKMUTENbHAA paboTa;
10 - I,,, — B TeyeHue 10 c;

40 - I, — B Te4deHue 1 c.

2.2.3 JQHepronoTtpebneHne
CpeaHssi MOLHOCTb He npeBbilwaeT 2 BT npyu nogaye aHeprun oT BHELIHEro MCTOYHMKA.
CpefHsasa MoLHOCTb He npeBbiwaeT 1 BA npu paboTe cMctembl B aBTOHOMHOM pPeXnME (3Heprus 3anycka pene He

npesbiwaet 0,2 BA).

2.2.4 [lnana3oH n3amepeHuns
Tok: 0,1 Lon~20"Iou;

Tok Hynesou nocneposatensHocTu: 0,01 - 1,,,~10 - [,

2.2.4 TOYHOCTb U3MEPEHUN
[lmanasoH namepeHna Toka < 1%;

[nana3oH namepeHuns Toka Hynesoun nocrnegosatensHoctTn: < 0,005 A.
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2.2.6 Bpemsi cpabaTbiBaHMA 3aWMThI:

dukcmpoBaHHoOe Bpems cpabaTbiBaHMs BCex (pyHKUMIN 3awmnTbl cocTaBndgeTt He 6onee 35 mc npu HacTpovike 1,5 pas.
2.2.7 BxogHble uenun: 24 B nocT. TOKa OT BHYTPEHHEN UCTOYHMKA NUTaHUS.

2.2.8 KommyTauMOHHasa cnoCOBHOCTb BbIXOOHbIX Lienen:

KaTywka oTknoyeHus noct. Toka 24 B, 48 B, 110 B, 220 B.

KoHTakT cnocobeH BbigepxusaTb TOK BenmymHon, 8 A npm 220 B nepem. Toka; 8 A npm 30 B nocT. Toka.

2.2.9 lMopT cBa3u: nopT cBa3n 1--RS-232 ang otnagky nepegHen nnatbl UMeeT CTaHO4apPTHYH KOHUrypauuio.

MopT cBA3Kn 2--RS-485 sBnseTca 4ONOAHUTENbHLIM.
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2.3 USONAUMNOHHbLIE XAPAKTEPUCTUKWN

2.3.1 ConpoTuBneHue nsonaumm

Ne McnbiTbiBaeMbIM KOMNOHEHT TpeboBaHMA K UCNbITAHUIO MpumevaHus
1 Llenn nepeMeHHOro Toka K 3eMsito
5 Mexay uenblo NepeMeHHOro Toka 1 Lienbto amepsietcs ¢
nMTaHns MOMOLLBIO

ConpoTtueneHune nsonsaumm > 100 |MeraommeTpa npu

3 Llenb nutanunsa K semne
MOwm HanNPs>KEHUN
4 BxoaHble uenu k 3emne .
pa3oMKHyTOM Lienu 1

5 BbixogHble Luenu K 3emne 000 B
6 Mexxay BXOOHLIMWU U BbIXOAHBIMU LensaMm

2.3.2 [AnanekTpnyeckasa NpoYHOCTb

. TpeboBaHu4 K
Ne NcnbiTbiBaeMbI KOMMOHEHT Ycnosusa ucnbiTaHuA
NChbITaHUIO
1 Llenb nutaHusa Kk semne Mpn HopMarnbHbIX aTMOCHEPHBLIX bes nepeboes,
2 Llenb cBs3u K 3emne YCNOBUAX NPOBEAEHUA UCTIbITAHUA  |NEepPeKPbIBAIOLLINX
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perne BblAEpXUBaeT onpeaeneHHoe

HanpsbkeHune (2 ucnbiTaTtenbHbIX

HanpskeHna B pasamepe 1 000 B n

apyrmne no 2 000 B) B TeveHune 1

MUHYTbI, KOrga HanpaxeHue

3 Llenn nepemMeHHOro Toka K 3emnto
Mexay uenbto NnepeMEHHOro Toka 1 Lenbto

4 nnMTaHnA

5 BxoaHble uenu k 3emne

6 BbixogHble uenu K 3emne

7 Mexay BXOOHbIMWU U BbIXOOHLIMW LENsiMu

nogaeTcs Yepes UCnblTaTeNbHYIO
Lenb, a Apyrue coeanHeHHble apyr ¢

APYrOM Lienu 3a3eMIieHbl.

paspsa0B Unu
MOBPEXAEHHOMO

AJIEMEHTAa

2.3.3 BbIGpoc HanpsxeHus

- TpeboBaHua K
Ne McnbiTbiBaeMbIM KOMMOHEHT Ycnosua ucnbltaHna
MUCMbITaHUIO
1 Lienu nepemeHHoro Toka k 3emnio Mpn HOopMarbHbIX aTMOCEEPHBIX Bea nepeboes,
2 Mexay uenbto NnepeMeHHOro Toka U LIENbl0 | ycroBUsIX MPOBEAEHUS UCTIbITaHNSA nepekpbiBakOLLnX
nUTaHnA perne BbioepXUBaAET UCNbiTaHMe Ha  |pa3psagoB Unu
3 L]'enb nMMTaHUga K 3emne KpaTKOBpeMeHHbIIZ Bbl6pOC nospexageHHoro
4 BXOZHbIe Lienu K 3emne HanpPs»XeHUA cTaHO4apPTHOW rPO30BON |3NeMeHTa




PykoBoACTBO NO aKcnnyarauMm MMKpOnpoLeccopHoro Tepmmbana FS-R210E

5 BbixogHble Lenu K 3emne BOJSTHbI B TedeHune 1,2/50 Mkc npum

ncnbiTaTesibHOM HanpAaXeHnm

6 Mexay BXOOHbIMU U BbIXOOHLIMW LEensiMu
pa3mblkaHma 5 kB.

2.3.4 XapaKkTepuCTUKM CONPOTUBIEHUS BIIAXKHOCTU N TENny

YCTPONCTBO BblAEPKUBAET UCTNbITAHME HA MOCTOSHHYIO BNAXXHOCTb U TENNO, NpuBeaeHHoe B ctaHgapTte IEC 60068-
2-56:1988. Temnepatypa wucnblTaHuss cocTtasnser +40°C+2°C, a oTHocuTenbHas BRaxHocTb - (9313)%.
MpoAoMKMTENBHOCTL UCMbITaHMA cocTaBnaeT 48 4. ConpoTMBREHME U30NAUUKM Mexdy uensaMm m3amepsieTcs Mo
OTAENbHOCTU 3a 2 Yaca [0 3aBeplleHus ucnblTaHus. NokasaTenb CONpOTUBMNEHUSA LOMMKEH COCTaBMATb He MeHee 1

MOM. [nanekTpuyeckas NPOYHOCTb AOMKHA COCTaBNATb He MeHee 75% HanpsikeHusl, NpMBEAEHHOrO B NyHkTe 2.3.2.

2.4 XAPAKTEPUCTUKN YCTOUYMNBOCTU K BNIEKTPOMATHUTHLIM MOMEXAM
2.4.1 CTeneHb YCTONYMBOCTU K 3MEKTPOCTATUHECKUM paspsagam

YCTPOMCTBO YyCNewHO Mpowsio UcnblTaHMe Ha 4 cTeneHb YCTOMYMBOCTM K 3SIEKTPOCTATMYECKMM paspsagam,
npuBeaeHHoe B ctaHgapTe IEC 61000-4-2:1995.
2.4.2 CTeneHb yCTOMYMBOCTM K U3NYHEHUIO pagnodacTOTHOIO 3NEKTPOMArHMTHOro Noss

YCTPOMUCTBO YCMNELWHO MpOLWSo MUCMNbiTaHMe Ha 4 CcTeneHb YCTOMYMBOCTU K MU3MNYYEHUIO PagmoyacTOTHOrO
3MeKTpoMarHMTHoro nons, npueegeHHoe B ctaHgapte IEC 61000-4-3.

2.4.3 CTeneHb YCTOMYMBOCTU K SNIEKTPUYECKNM BbICTPLIM MIHOBEHHBLIM UMMYySIbCaM
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YCTPONCTBO YCMELHO NPOLUSIO UCMbITaHNE Ha 3 CTEMNEHb YCTOMYMBOCTU K SNEKTPUYECKUM BbICTPbIM MIHOBEHHbLIM
nMmnynbcam, npueegeHHoe B ctaHgapte IEC 61000-4-4:1995.
2.4.4 CTeneHb YCTOMYMBOCTHU K BbIBpocam HanpskeHus

YCTPONCTBO YCMNELLHO NPOLUSIO UCMNbITaHME Ha 3 CTeNneHb YCTOMYMBOCTU K BbiIBpOoCcam HanpsiKeHus, NpuBeaeHHoe B
crangapte IEC 61000-4-5:2005.

2.5 MEXAHUYECKUE XAPAKTEPUCTUKH
2.5.1 Bubpauyus

YCTPONCTBO YCNELIHO NPOLUIO UCMbITaHNE Ha peakunio Ha BUbpaumMoHHoe Bo3aencTeme 1 cteneHn, npuBeaeHHoe
B NyHKTe 16.2 ctaHpapTa IEC 60255.
2.5.2 YpapHoe Bo3gencTeme

YCTPOMCTBO YyCNeLwHO MNPOoLUo UCMbITaHWE Ha peakuuio Ha yaapHoe Bo3genctBue 1 cTeneHun, npuBefeHHoe B
nyHkte 17.4 ctangapta IEC 60255.
2.5.3 CTOnkHOBeHUe

YCTPOWCTBO YyCMELLUHO MPOLUSIO UCMbITAHNE Ha peakumio Ha CTONKHOBEHWE 1 cTeneHun, npuseneHHoe B NyHKTe 18
ctaHgapta IEC 60255.
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3. ONMUCAHUE ACCOPTUMEHTA U3OENUN

ITopt cBs3u:

N — oTCyTCTBYET
FS R210E XX X XX XX X S - RS-485

UcTounuk 3HeprocHabXeHUs] BHEIITHETO
BXOJHOI'O KOHTAKTa:

S1 — BHYTpEHHUI HCTOYHUK
| apeprocHafKeHud

HoMuHansHOe HanpsKeHUE W POJT TOKA!
D1 - 220 B nocT. ToKa
D2 - 110 B nocT. ToKa
D3 — 48 B mocT. ToKa
D4 — 24 B mocT. ToKa

HomuHanbHBINH TOK BTOPUYHON OOMOTKH
TpaHcdopmaropa Toka:

1-1A

5—-5A

Jlmara3oH CHCTEMHBIX 4acTOT:
50-50Tn

Hassanune _
Kon uznenus 60 - 60T
KOMITaHUHU

10
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MNpumep:

Pene ncnonbayetcsa B cucteme 50 Ny, HoMMHanNbHbINM TOK BTOPUYHON OBGMOTKKM TpaHcopmMaTopa Toka COCTaBnseT
1 A. [Ina KONMYecTBEHHOro BBOAA BblKNYaTeNsa BblOpaH BHYTPEHHUA UCTOYHUK SHEPrOCHABGXEHNA MOLLHOCTLIO 24 B
(cyxon KoHTakT). HanpspkeHne kaTywku oTknoveHnsa coctasnseT 24 B. RS485 He ncnonb3yetca. Tun 3akasa: FS-
R210E-501 D4 S1 N

11
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4. KOHOUIYPALUA OYHKLIMA

Tun
PyHKUMA

FS-R210E

[ByxcTyneH4yaTas MakcMmarnbHasa TOKOBas 3alimTa ¢ He3aBMCUMOM
BPEMATOKOBOW XapaKTepPUCTUKON

MakcumarnbHasi TOKOBas 3allmTa ¢ 3aBUCUMON BPEMSITOKOBOM
XapaKkTepucTUKomn

TokoBas 3awmTa HyrneBown nocnenoBaTesibHOCTU C HE3aBUCUMOM
BPEMATOKOBOW XapaKTepUCTUKON

TokoBag 3awmTa HyfieBon nocnenoBaTesibHOCTU C 3aBUCUMOM
BPEMATOKOBOW XapaKTepUCTUKON

BHeluHee oTkn4yeHune

EﬂOKMpOBKa (byHKLI,I/IVI OTKJTHOYEHNA MNMPU KOPOTKOM 3aMblKaHUA

KoHpurypupyemoe BbIXogHOE pene

3anucb cobbiTuin

CBsasb

12
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4.1 BYXCTYNEHYATAA MAKCUMANbHASA TOKOBASA 3ALLUTA C HE3ABUCMMOWU BPEMATOKOBOM

XAPAKTEPUCTUKOW
[ByxcTyneH4yaTas MakcumarnbHas TokoBas 3awuta (MT3) ¢ He3aBUCMMOW BPEMSTOKOBOMW XapaKTepUCTUKOW

obecneyrBaeT BbLICTPOE CereKkTMBHOE OTKINIOYEHUE MOBPEXOEHHOro 3afeMeHTa, a Takke obecrneymBaeT 3awuTy OT
neperpysku.
Mpw npeBbllWeHnn pasHbIM TOKOM TOKa YCTaBKM (DOPMUPYETCHA CUrHAmN Ha OTKINKOYEHNE C BbILEPXKKON BPEMEHN.
Crtenenn MT3 moryT BBOAUTLCSA B paboTy (BbIBOAUTLCA 13 paboTbl) HE3aBUCUMO APYr OT Aapyra.
Kaxgas cTyneHb MMmeeT cBoM napameTpbl cpabaTtbiBaHWs NO TOKY U BblAEPXKKE BPEMEHM.

Anroputm paboTbl 3aLMTbl NPMBEAEH HA pUCYHKe 4.1.

13
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la>1 ycmabka {lpozpommHas
HaKNa0Ka
Io>] ycmabka > <2 I % I Cpadamsbanue MT3 1 cm.
Ie>1 ycmabka
la>1l ycmabka TpozparmHas
HOKNaOKa
| Iv>ll yematka > | Sutepna Dic| CpaBomubBanue MT3 2cm.
le>1 ycmabka

PI/IcyHOK 1- chHKLI,I/IOHaJ'IbHaSI cXema MakcumarbHOW TOKOBOM 3alyUThl
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4.2 MAKCUMATNbHASA TOKOBAS 3ALLUUTA C 3ABUCMMOU BPEMATOKOBOWU XAPAKTEPUCTUKOW

MT3 ¢ 3aBUCMMOIN BPEMSITOKOBOW XapaKTEPUCTUKON NpeaycmaTpuBaeT BblIOOp U3 TPeX KPUBLIX XapaKTEpPUCTUK:
HOpMaribHO MHBEPCHas!, CUNbHO MHBEPCHas, Ype3BblHaiHO NHBEPCHAS.

Beibop Tnna xapaktepuctuku cpabaTtbiBaHns TPETbEN CTYNEHU, a TakKe BUA 06paTHO3aBMCHMMbIX XapakTePUCTUK
cpabaTtbiBaHMA onpegensietcs yctaBkamn. OBpaTHO3aBMCUMbIE XapaKTEPUCTMKM COOTBETCTBYKOT cTaHgaptam MOK
255-4,

3aBncumas Bblaep)Kka BPEMEHN HAYMHAET OTCUYMTbLIBATLCA NMpuU Tokax npesbiwarowmx 1,1 oT Toka yctaskm MT3.

Bpems cpabaTtbiBaHMS XxapakTepUCTMK onpeaensieTcst no oopmynam:

e HopmanbHOo nHBepcHas xapaktepucTtuka (no MK 255-4)

014k
0,02
i
yct

e CunnbHO NMHBepCHas xapaktepucTtmka (no MOK 255-4)

)

13,5k

() -1
ycT
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e YpesBblyaniHO MHBEPCHasA xapaktepuctmka (no M3IK 255-4)

80-k
() -
ycT

roe: t - Bpemsi cpabatbiBaHus, C; I, - BXOAHOM TOK; Iy, - TOK YCTaBKW; k - KO3 MPULIMEHT BPEMEHM.

)

4.3 TOKOBASA 3ALUUTA HYJNEBOM NOCNEQOBATE/IbHOCTU C HE3ABUCUMMOW BPEMATOKOBOW
XAPAKTEPUCTUKOW
3awmTta TOKa HyneBon nocnegosatenbHoctn (T3HI) Cc He3aBUMCUMOW BPEMSTOKOBOM XapaKTepPUCTUKON

ncnorb3yeTcd and

O6Hapy)KeHVIFI TOKa HyJ'IeBOI7I nocneaoBaTenbHOCTM B ceTU. BennumHa eMKOCTHOro Toka Oocob6eHHO 3HauuTenbHa B

ANNHHBIX KabenbHbIX IMHUAX.

Mockonbky B CETAX C M3ONUPOBAHHOW HENTpanbi BENMYMHA TOKOB HYINEBOWM MOCMeAoBaTENbHOCTM He Benuka,
HeobxoQMMO MNpPOBOAUTbL W3MepeHus ¢ 0Oonee BbLICOKOW TOYHOCTbIO W TwaTenbHO BblGMpaTb KO3OUUMEHT

TpaHcdopMauum TpaHcdopMaTopa Toka HyneBoi nocrnegoBaTenbHOCTHU.

16
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3awnTa TOKa HyneBOW nocrneaoBaTeNlbHOCTM C HE3aBMCMMOW BbIAEPXKKOM BPEMEHM MOXET OeWCTBOBaTb Ha
OTKITIOMEHME UNN CUTHan.

Bbibop napameTpoB cpabaTtbiBaHWs MO TOKY 1 BpEMEHU MOTYT BblIOMpaTbCsi HE3aBUCUMO.

flpozparmHas
HOKAaoKa

02306 &5 e

Abaputiiaa cuzhomaalsa

—y

{pfaredane T3HT

m 0, UQ
SN d

PucyHok 1 — ®yHKkumoHanbHasa cxema T3HI

4.3 3ALLUNTA TOKA HYJIEBOM NOCNEQOBATEIbHOCTU C 3ABUCUMMOUN BPEMATOKOBOW
XAPAKTEPUCTUKOWU

3awmTa ToKa HyreBoOW nocregoBaTenlbHOCTU C 3aBUCMMON BPEMSATOKOBOW XapaKTEepUCTUKOM npegycMmatpuBaeT
Bbl60p N3 Tpex KpunBbIX: HOpMalribHO MHBEPCHaA, CUJIbHO MHBEPCHAA, l—Ipe3BI:I‘—IaI7IHO MHBEPCHad.

dopmynbl Ana onpeaeneHns BpemMeHn cpabaTbiBaHWA 3alinTbl COBNagaloT ¢ oopMynamu, NpuBegeHHbIMU A1
MTS3 c 3aBUCMMOI BPEMSATOKOBOMW XapaKTEPUCTUKOMN.

17
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4.5 BHELWUHEE OTKNKOYEHUE

YCTPOWCTBO MMEET [Ba KOHTAKTa ANS BHELLUHErO OTKMOYEHMS.

MuTaHne ocyLecTBNSIETCA OT BHYTPEHHErO MCTOYHMKA (CYXOM KOHTAKT).

OGa kOHTaKTa MOAKIHYEHbI HanpsiMyto K BbIXogHOMY perne. [MpeaycMoTpeHa BO3MOXHOCTb YCTaHOBKU BPEMEHMU
cpabaTtbiBaHMs OTKMYeHMs. [daHHas yHKUMS, Kak npaBuno, NpUMEHsieTcs Ans 3aluTbl OT neperpesa
TpaHcdopmaTopa 1 OT NOBbILLEHHOTO ra3oobpa3oBaHus.

BapuaHTbl gencTena 3awmnTbl (OTKIOYEHME/CUIHANM3auns) 9 BbIbUpatoTcs ¢ MOMOLLbIO KnaBuaTypbl.

4.6 BJIOKUPOBKA ®YHKLUUN OTKITKOYEHUA NPU KOPOTKOM 3AMbIKAHUU

[aHHas yHKUMS, rmaBHbIM 00pa3om, Ucnonb3yeTcs ANns BbIKMYaTens Harpysku + NnaBKoro NnpegoxpaHnTens.

B cBsiI3n C OTCYTCTBMEM Yy BbIKMOYATENS HArpy3kn CnocoBHOCTM OTKMOYaTb TOK KOPOTKOrO 3aMblkaHusl, pene
[A0MKHO 6riokupoBaTh Bce YHKLUN 3aLLMTbI (BKMOYas OTKMOYEHME BHELLHErO KOHTAKTa HaNpsIMYH0), eCI TOK Harpy3Ku
npeBbIlWaeT 3ag4aHHbIN TOK 6GNIOKMPOBKN NpW 3anycke AaHHOW yHKLMKW. B crnyyae BO3HUKHOBEHUS KOPOTKOro 3aMblKaHUS
OTKIMIOYEHME BbIMOMHAETCS MMaBkMM NpeaoxpaHuTenemM B LENsSX NPeaoTBpalleHUs MOBPEXAeHMs1 BblKMoyaTens
Harpy3ku. [laHHasi KoHUrypaums MoXeT COOTBETCTBOBATbL TPEOGOBaHNSIM MO OTKIMIOYEHMIO TOKA KOPOTKOrO 3aMblKaHUS
M OTKIIOYEHUIO NEepPerpyskn, YTo obecneymBaeT NPeBOCXOAHbIE XapaKTePUCTUKM PYHKLMKN 3alnTbl B MOSTHOM 0ObEME.

Mpu ncnonb3oBaHUK BbIKtOYaTeNs AaHHas MYHKUUS OOMKHaA ObiTb BbiBegeHa 13 paboThbl.

4.7 KOH®PUTYPUPYEMOE BbIXOAHOE PEJIE HA OTKINIOYEHUE

YCTponcTBO cHabxeHO ABYMS rpynnamu BbIXO4HbIX pene.

18
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OpHa rpynna nucnonb3yeTcsa B KayecTBe BbiBOA4a CBODOAHbLIX KOHTaKTa pene, a Apyras Ucnosnb3yeTcs B Ka4ecTBe
aKTUBHOIO MMNYNbCHOrO BbiBOAA.

lMepBag rpynna BbIXOAHbIX CBOOOAHLIX KOHTAKTOB (knemmbl 3D-4, 3D-5, 3D-6) ocHalleHa HOpManbHO OTKPbITbIMU
N HOPMasibHO 3aKPbITbIMU KOHTaKTamu, KOTOpble UCMNONb3YHTCA ANA MHAuKauun cpabaTtbiBaHus 3awwnTbl. KOHTaKTbI
ABNATCA camoyaepxusatowmmmcs. Npn cpabaTbiBaHUM 3aLlLMTbl KOHTaKTbl BbIXOAHOro pene OyayT HaxoauTbCs B
3aMKHYTOM COCTOSIHMM Ja)ke Mocfe UCYE3HOBEHUS aBapuMHOW cuTyaumm n ByoyT pasoMKHYTbl TONBKO MPU HaXKaTum
KHOMKM 0eBNOKNPOBKM.

BTopas rpynna BbiXxogHbIX CBOOOAHLIX kKOHTakTOB (3D-7, 3D-8) A
nucrnonb3yetca Ans  ynpaeneHus oTknodeHnem. [lpy  Bbibope
aKTUBHOIO MMMYIbCHOrO pexunma paboTbl pene MOXeT nogasaTb
KpaTKOBPEMEHHbIE MMMNYNbCbl BenunumHon 24B ~ 220 B, 10 A
(MakcMmanbHOe 3HadeHue), KOTopble MOBTOPSTCS C MHTepBariom
250 mc B uensx obecrneyeHns OTKMIOYEHUA Bbiknovatensa. Tak xe 250 e

KOHTaKT BO3MOXHO WCMNOJSIb30BaTb KaK HOpMalribHO 3aMKHyTbIl7I,

4yTOObl 06EcneyYnTb ero NOCTOSAHHOEe 3aMKHYTO€E MOJ1oXKeHne npu

Cpa6aTbIBaHI/II/I d)yHKLI,I/II/I 3awnTbl 4O MOMEHTAa OTKITIOYEeHUA CUIrHarna

—+

3awuThbl. Puc. 3.5 Cxema umMnynbCHbIX BbIBOLOB
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4.8 3ANNCb COBbITUN

Pene moxeT 3anucbiBatb 40 100 apxmBHbIX COOLITUN, BKNIOYAdA Takme, kak cpabaTbiBaHMe 3aLmThl OT NeperpysKku
MO TOKY, U3BMEHEHNe NOJIOXEHNA NepeknovaTend, otkas obopyaosaHus 1 T.4.

Kaxxgast 3annck cogepXuT nHopmMauuio 0 NpoaomKNTENBHOCTU COBLITUSA (B MC), BXOOHbIE 3HAYEHUS NepeMeHHOro
TOKa, KONMMYECTBO MepPEKNoYeHni BBOAHOMO BbIKSKoYaTensa v T.4.

NHdopmauusa o cobbiTnn He ncyesaeT B Criyyae OTKMIOYEHNSA YCTPONCTBA, T.K. OHA 3annCbiBaeTCA Ha KapTy dnaLl-
NamsaTy.

3anucn cobbITin cCopTUPYIOTCA MO BPEMEHU BO3HMKHOBeHUA. Korga konmnvectBo cobbitui gocturaet 100,
YCTPOWCTBO NepesanucbiBaeT HOBOE CODbITME HA MeCTo Haubornee cTaporo B nocriegoBatensHoM nopsake. Kaxagyro

3anMcb cobbITMS MOXHO NpocMoTpeTb Ha XKK-ancnnee ycTponcTea, a Takke BbirPy3nTb C MOMOLLbIO LUNHBLI CBSA3MK.

20
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5. KOHCTPYKUUA, MOHTAX U NOOKINKOYEHUE

5.1 KOHCTPYKUUA U MOHTAX

A~
5.1.1 NepeaHss naHenb NNABIEHUE
FS-R210E

[MepegHas naHenb W3roToBfieHa M3 antoMUHUEBOIO
cnnaea. Ha nepegHen nnate 3akpenneHbl XXK-gucnnen,
KnasmaTtypa, MHOUKATOP COCTOSIHUA M MNOPT CBA3WN ONA

otnagku DB9. Cxema nepeaHen nnatbl NnpuBegeHa Ha Puc.

5.1.
[oe:
@® — XK-gucnnen @ — Beepx/nntoc 1 e
® — BnNeBo @ — BnpaBo 0 o
® — BHM3/MUHYC 1 ® — BbIXOA e
@ — BXxoA — MHOUKaTop @ @
® o o
Pa6oTa O;l:];llgq Aiiﬁ;ﬁ Komm
L .

Puc. 5.1 lNepegHsas naHenb
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5.1.2 O6was cTpykTypa
YCTpOMCTBO pasmellaeTcss B repMeTUYHOM Kopryce u3 antoMMHMEBOro cnnasa. MmeeTtca gBa BapuaHTa

pacrnonoXeHns Kopryca: BepTUKanbHOE W ropu3oHTanbHoe. [abapuTHble pasmepbl 060MX BapuaHTOB Kopryca

ABNAITCHA MAEHTUYHBIMU N OTNINYAKOTCS TOSbKO HanpaBreHneM.
BepTukanbHbin 6nok (Tuna L) MOHTMpyeTCa HenocpeACTBEHHO B NaHenW, a ropusoHTanbHbin (Tvna H)

BCTpamBaeTCcs B ABepLY NaHenu.

147 mm

163 mm

S |
xS e, \
e " L o @® _ 5
o oW~ L 2
/‘744 g oo 1P ‘\zi‘_f’;\;:% c )

Puc. 1.1 MabapuTtHble pasmepsl Puc. 1.2 Cxema HenocpeaCcTBEHHOrO MOHTaxa
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1]
®
% iRl
|| ®
I | 1]

Puc. 1.3 Pasamepbl BbleMKk/ A5151 MOBEPXHOCTHOIO MOHTaXxa Puc. 1.4 Cxema noBEpXHOCTHOIO MOHTaXxa
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5.2. NOAKNIOYEHUE

YCTpPONCTBO NOCTaBNAeTCs C ABYMS BapuaHTamu cxemam 3axmmos. OgHa ua cxem (Puc. 5.6) npegHasHayeHa ans

YCTPOMCTBA C NUTAHMEM OT BHELUHEro uctovHuka. [ipyraa cxema (Puc. 5.7) npegHasHayeHa gnsg cMcteMbl aBTOHOMHOIO

NMATaHUA.

Fpe:

1.

2D-1~2D-6 - BxogHble uenu TpexdasHoro nepemMeHHOro Toka. Tak e BO3MOXEH ABYX(asHbIN pexmnm. 3aKumbl
Ans He3aHATon dhasbl HEOH6XOAUMO 3aMKHYTb HAKOPOTKO.

2D-17, 2D-18 uenun anekTpomMarHmta OTKIHYEeHUS.

1D-13, 1D-14 (Pwuc. 5.6) Bxog (24 B noct. Toka ~ 48 B noct. Toka) OT BHELWHEero UCTOYHWKA NUTaHuS,
NCMNOnNb3yeTCH TOSbKO ANA OTNagKu U HACTPOMKM B LIESIIX 9KOHOMUM 3HEPTUN akKyMyndaTopa.

Ha puc. 5.6 npuBegeHa cxema NoaKMIOYEHUS KIEMM OS5 PeXrMa BHELIHEro UCTOYHUKa nNuTaHns.

1D-3-4, 1D-6-7, 1D-9-10 (Puc. 5.7) BxogHble uenu TpexdasHoro nepeMeHHOro Toka B peXxume aBTOHOMHOIO
nnTaHnA. Tak XXe BO3MOXeH ABYX(asHbIN pexum nutaHua. He ncnonbsdyemas pasa He noAgksitodaeTcs, Knemmbl
AOJTKHbI BbITb NYCTHIMM.

N3meputenbHole O0OMOTKM TpaHcdhopMatopa TOKa, Kak nMpaBuriio, MNPUMEHSATCA Afs aBTOHOMHOrO
anekTpocHabxeHus 6e3 TpeboBaHW K TOYHOCTU. B TO Xe Bpems, HeOb6XOAUMO YYUTbIBaTb BbIXOOHYHO
MOLLHOCTb TpaHcdopmaTopa: noTpebnaemasi MOLWHOCTb ycTponcTBa coctasnseTt 0,5 BA.

MpaBbIt Puc. 5.7 OTHOCUTCA K CXeMe C aBTOHOMHOW CUCTEMOWN ANIEKTPOCHADXKEHUS.

24



PykoBoAcTBO Mo 3KkcnnyaTaumMm MMkKponpoLeccopHoro tTepmuHana FS-R210E
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PucyHok 5.6 — Cxema nuTaHna OT BHELWHEero UCTOYHKUKa
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PucyHok 5.7 — Cxema aBTOHOMHOrO NUTaHUS
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6. ONMNCAHUE HACTPOMUKU NAPAMETPOB YCTPOUCTBA
B ycTpolictBe 3apatoTcsa ABa Buaa napameTtpoB. OOMH U3 HUX SBRSIETCS CUCTEMHbLIM NapamMeTpoM, a ApYron -
napaMeTpoM HacCTPOWKW. YKasaHHble TUMbl NapaMeTpoB 3a4aloTcs MO OTAENbHOCTU B MEHI0 NMapamMeTpoB M MEHHO

HaCTPOex.

6.1 CACTEMHbIA MAPAMETP

Mepen BBOAOM YCTPOMCTBA B 3KCMnyaTaumio HEOOBXOAMMO MpaBubHO 3af4aTb CUCTEMHbIM NapameTp B Lensx
obecneyeHuns HopmarnbHom padoTbl. CUCTEMHbLIN NapameTp BKIOYaEeT:
6.1.1 Agpec cBA3u

MopT 2 ycTponcTBa (pacnonoxeH ¢ o6paTHOM CTOPOHbI TepMUHana) npeaHasHavyeH gnsa cBssun no nHrepdency RS
485. Agpec cBA3N ABNAeTCA MAEHTUMKATOPOM YCTporcTBa. B Lensx obecnevyeHnsa xopoLlero Ka4ecTBa CBA3M Kaxablin
afipec O0SMKeH ObITb YHUKaNbHbIM. [InanasoH HacTponkn agpecoB coctaBnseT npmbnuamntensHo ot 0000 go 0254.
6.1.2 CkopocTb nepegayn gaHHbIX B 6oaax

CkopocCTb nepefayun gaHHbiX B 6ogax npencraBnsdet cobon napameTp CKOPOCTM Nepefayun OaHHbIX YCTPOMCTBA.
[lononHuTenbHasa cKOpoOCTb nepenayvn gaHHbIX B 6ogax coctaBnsieT 1200 6uTt/cek, 2400 6ut/cek, 4800 6ut/cek, 9600
out/cek, 14400 ©ut/cek, 19200 ©Owut/cek. CkopocTb nepedadn paHHbIX B 6ogax Heobxoaumo nopaepxmBaTtb
HenaMeHHon. [laHHbIA NapaMeTp npedHasHa4veH ansa nokasaTtensa CKOpoCTM nepedaym AaHHbIX B 6ogax nopta cBs3n 2
(pacnonoxeH ¢ obpaTHON CTOPOHbI TEPMUHANA).

6.1.3 CucTeMHbIn Naponb
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CucTeMHbIM Naponb UCNOoNb3yeTcsa ANns aBTopmsauum npm paboTte ¢ ycTponcTeoM. [laponb BBOAUTCS Npu BXOAE B
MEHIO NnapameTpoB WU MEHK HacTpoeKk Ans pefakTupoBaHus napameTpa. o ymonuanuio 3agaetca naponbs 0000.
CucteMHbI naponb MOXeT ObiTb 3agaH B npegenax 3HadeHun 0000~9999. lNocne n3aMeHeHna CUCTEMHOro Naporns
HeobXo4MMO 3anoOMHUTL OTpPedaKTUPOBaHHOE 3HayeHune. B nNpoTMBHOM cryyae BXO4 B Bblll€yKa3aHHble MEHI0 Ans
pefakTMpoBaHna napameTpa Oyget HEBO3MOXEH.

6.1.3 KoappuumeHT TpaHchopmauum TT

KoadppuumeHT TpaHchopmaumm TT - OTHOWEHWE (ha3HOro Toka B NepBuYHOM 0OMoTKe TT K TOKY BO BTOPUYHOM
obmoTke.

BepHoe 3HayeHne koaddmumneHTa TpaHchopmaumn TT BBOAUTCA OO Havana aKcnsyaTaumm yCTpPouCTBa, T.K. Ha

TEPMUMHAE BbIBOOUTCA TEKyLLEee 3HAYEHNE TOKa I'IGpBI/I‘-IHOVI oOMOTKN.

6.2 NAPAMETPbl HACTPOWUKU 3ALLUUTDI
MNapameTpbl HACTPOWMKK 3aALLMTLI BKIHOYAIOT HEOBbXoAUMbIE NapamMeTpbl yripaBneHmsa MyHKUMAaMmM 3aLUnT 1 3agaeTca

B COOTBETCTBUA C Tpe6OBaHVIFIMVI rnaebl 4.

Het Hactpowmka OnucaHue PYHKLUMA 3aUTDbI
1 PyYHKUMA BNOKMPOBKU HacTpoiika ¢ nomoLlbto KnaBmaTypbl, BO3SMOXHOCTb | crnonb3yeTcst BMECTe
oTKNtoYeHna npu K3 Bbl6opa "BKI1" unn "BbIKJT". C NNaBKUM
2 Tok 6NOKNMPOBKM HacTpoiika Toka, gmanasoH HacTponku: 0~20xIn npeaoxpaHuTenem
3 PYHKUNA MITHOBEHHOIO HacTpoiika ¢ NnoMOoLLbIO KnaBmaTypbl, BO3MOXHOCTb
3aLllUTHOro OTKIIOYEHUS Bbl6opa "BKI1" unn "BbIKJT". MrHOBEHHOE 3alnTHOE
4 TOK MIHOBEHHOTO 3aLMTHOTO HacTtpowka Toka, ananasoH HacTtponku: 0~20xIn OTKTTIOHEHNS
OTKITHOYEHUSA
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HacTtpownka BpemeHun, agnanasoH HacTtpounku: 000,00

000,00 ¢ ~ 600,00 c

5 Bblaepxka BpemeHu
AepXka Bp ¢ ~ 600,00 ¢
Beibop MT3 ¢ He3aBucnmom y MT3 ¢ He3aBuUCUMOWN
o HacTpoiika ¢ NOMOLLbIO KNaBmaTypbl, BO3MOXHOCTb y
6 BPEMSITOKOBOM " " " " BPEMSITOKOBOM
y Bblbopa "BKI1" nnu "BbIKIT". .
XapaKkTepucTukomn XapaKkTepucTUKomn
7 BenununHa pasHoro Toka HacTtponka Toka, ananasoH HacTtponku: 0~20xIn
HacTtpowka BpemeHun, gnana3oH HaCTPOWKW: MNeperpy3ka
8 Bblaepxka BpemeHu P b A P Perpy
000,00 ¢ ~ 600,00 c
Bbibop MT3 c 3aBucmnmonm y
9 BDEMSITOKOBOIA HacTpoiika ¢ NOMOLLbIO KnaBmaTypbl, BO3MOXHOCTb
P y Bbl6opa "BKI1" unn "BbIKJT".
XapakTepuUCTUKON
. HacTponka xapakTepuCcTuKu, npeaycMmoTpeHa Y
10 Bbibop BpemsiTOKOBOM BO3MO>FI)(HOCTb BEI6O .'E"Ho MaﬂlfH(fnl/llHBe EHaﬂ" IS o otOnOR
XapaKTepuCTMkM ) "p ) p 1 P BPEMATOKOBOW
CUNbHO MHBEPCHaA" 1 "4ype3Bbl4anHO MHBEPCHaS XapaKTepUCTUKON
11 BenuynHa ¢gpasHoro Toka HacTtponka Toka, anana3oH HacTtponku: 0~20xIn
- HacTtpownka haktopa BpemMeHu, gManasoH
12 BpemeHHON KO3 PULMEHT N ’
P cpuny HacTpoukun: 00,05~20,00
Beibop T3HIT ¢ He3aBmncumon |HacTporka ¢ NOMOLLIO KNnaBmaTypbl, BO3MOXHOCTb
13 BPEMSATOKOBOW Bbl6opa knasuw "BbIKN" nnn
XapakTepuCTUKON "NPEAYTNPEXAOEHNE" nnn "OTKNIOYEHUE". T3HIM ¢ He3aBUCUMOV
HacTporika Toka, AMana3oH HaCTPONKMU: BPEMSITOKOBOW
14 BenuunHa Toka -
0,000~9,999 A XapaKkTepucTuKomn
HacTtpowka BpemeHun, gnana3oH HaCTPOUKU:
15 Bbigepxka BpeMeHu P b A P
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Beibop T3HI1 ¢ 3aBucumon o
16 BDEMSTOKOBOI HacTtpowka ¢ nomoLubto KraBnaTypbl, BO3MOXHOCTb
X 9 Bbl6opa "BKI1" unn "BbIKJT".
XapaKTepucTuUKomn
g HacTpoiika xapakTepucTuku, npegycMoTpeHa
Bbibop BpemMATOKOBOM " ’ " Y
17 P B BO3MOXHOCTb Bblbopa "HopmarnbHO MHBEPCHas", T3HM ¢ 3aBncMmou
XapaKkTepucTUKn " won - " BPEMSITOKOBOW
CUITbHO MHBepCcHasa" 1 "4ypesBblHanHO MHBEPCHAsA .
v v XapaKkTepucTUKomn
18 BenuumHa Toka HacTtponka Toka, ananasoH HaCTPOWKM:
0,000~9,999 A
- HacTtponka chaktopa BpeMeHu, gmanasoH
19 BpemeHHon ko3 puumeHT . ’
P Py HacTpoukun: 00,05~20,00
20 Bbibop BHeLLHero HacTpoiika ¢ NoOMOLLbIO KNaBmaTypbl, BO3MOXHOCTb
OTKMNOYEHNA Bbl6opa "BKI1" unn "BbIKIT".
v v BHelwHee oTkntoyeHmne

HacTtponka BpemeHu, ananasoH Hactpouku: 000,00

21 Bpems BHeLWHero oTkoYeHus c ~600.00 c

7. PABOTA UHTEP®EWUCA "YEJIOBEK-MALLMHA"

TepmuHan nmeet gBa pexuma paboTel MHTEepdenca "dyenosek-mawmHa". OQnH U3 HUX ABMSIETCA UHTepencom

"yenoBek-mMalLuMHa" yCTPONCTBA U BKIOYAET B ce0S1 MHOMKATOP CUrHanoB, knaesuatypy n 6onblion XXK-gucnnen.

BTOpOI7| pexumm npegHa3HayvyeH AOnd BbINOJTHEHUA COBMECTHOU pa6OTbI

nporpamMmmMmHoOro obecneyeHnst accUCTeHTa No oTnagke.

PaboTta nHtepderica "4yenoBek-malunHa" TepMmuHana onucbiBaeTcs 4aHHOW rnase.

7.1 UHOUKATOP CUTHAINOB

CrneBa OT KOMMYHUKALIMOHHOIO nopTa OTNaZikN Ha HUXXHEWN CTOPOHe nepeaHen naHenn pacnonoXeH ABYXLUBETHbIN

CBETOAMOOHbIN MHOWKATOp C ABYMA peXnuMamMn nHaunkauunun.
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lMepBbIn — pexunm nynbcaumMm — yKasblBaeT Ha HopMmarnbHy paboTy pene. Btopon — pexum BbizoBa npu
cpabaTtbiBaHMM TepmuHana. [lepeknoyeHne Mexay [OBYMS LaHHbIMU - peXMMamMuM  MOXET OCYLEeCTBSATbCS
aBTOMAaTUYECKM B LIENISAX YKa3aHUA pasfinyHbIX COCTOSAHMI paboThbl TepMuHana.

Pexnm nynbcaumm ykasbiBaeT Ha HopMarnbHYyo paboTy TepMmnHana. 3eneHbli cBeToamoa Muraet nogobHo GueHunto
cepgua c nepuoguMyHocTbo B 1 cekyHOy. Pexmm Bbi3oBa ykasbliBaeT Ha cpabaTbiBaHue 3alimTbl. 3aropaeTcs
NOCTOSAHHbIV KpaCHbIW CBETOAUOOHbIN CUrHarn.

MHankaTop HaxoguTcsa B pexume nyrbcauun npu nogade nutaHus Ha TepMuHan. MHOvkaTop aBTOMaTMYeCcKu
nepexoauT B peXnM Bbi30Ba, KOraa npomcxoauT cpabaTtbiBaHne 3awmThbl.

Pexxnm Bbl3oBa COXpaHSETCA MOCMe OTKIYEHUA curHanmsauun cpabaTtbiBaHUS 3alimTbl 40 HaXKaTUS KHOMKK Ha

nepegHen nnate. [ocne 3Toro MHANKaTOP aBTOMATMYECKM BO3BPALLAETCs B PEXUM MyNnbCcaumm.

7.2 KNABUATYPA
Ha nepegHen nnate pene umeetca 6 knasuw, a umeHHo: ENT (Bsopa), ESC (Bbixoa), 1/+(cmelleHne BBepx/nntoc

1), |/- (cmeweHne BHU3/MUHYC 1), < (CMeLleHne BNeBO) N — (CMELLLEHME BNpaBo).

7.3 XXK-OUCMNNEN

MeHto BbiBoauTCA Ha XKK-aucnnee NnocnonHo 1 BKAOYaeT NSATb PYHKUMOHAIbHbLIX MEHIO, @ UMEHHO: MEHIO BbIOOpa,
napameTpbl, HACTPOMKN, COObITUA U Yacbl. PasHble MEHIO BbIBOASATCA NO OTAENbHOCTU B COOTBETCTBMU C ONUCAHUEM
HUXe.

7.3.1 MeHio ynpaBneHus
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Mpn HopmanbHOM nuTaHun TepMuHana XKK-gucnnen aBTOMaTUYECKM <V3BMEPEHWS>
nepexoauT B MEHIO yrpaBneHus. 11: 00,00 A

Ha XXK-ancnnee nmeetcsa 6 cTpok AN oTOOpaXXxeHUs 3HaYeHUs NepeMeHHoro I2: 00,00 A
TOKa (NepBMYHAdA BEMMYNHA) B pEXNME pearnbHOro BPEMEHM. 13 00,00 A

B HWxHeM psay oTobpaxaeTcs CMCTEMHOE BpeMs YCTPOUCTBA. Puc. 7.2 TnaBHoe MeHIo
[MokasaHHbIn Ha puc. 7.2 XK-gucnnen aBTomatnyeckm obHOBNASET AaHHbIE C
MHTepBanom B 1 cekyHay. MeHo coCTOUT 13 2 CTpaHuUL, KOTOpble aBTOMaTUYECKN
nepenucTbiBaloTCs ¢ UHTepBanoM B 10 cekyHA vNu BPYYHYK HaKaTUeM KnaBuLLl
T+ /-
OnucaHne BXOOHbIX CUTHANIOB Ha YCTPOUCTBE:
cocTtosiHue BblkntovaTena "BKI1" ykasbiBaeT Ha 3aMKHYTOe COCTOsIHME BblkntoyaTens, a coctosHue "BbIKI" - Ha
pa3oOMKHYTOE COCTOSAHWE BbIKNoYaTens;
coctosiHme "SPR Spared” ykasbiBaeT Ha HEFOTOBHOCTb NpuBOAA K BKIoYeHUto, a coctosiHme "SPR Charged" - Ha

FOTOBHOCTb MNMpmnBoAda K BKITHOYEHUIO.
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7.3.2 MaBHOE MEHI0

B meHo ynpaBneHns HeobxoguMmo HaxaTtb knasuwy ENT ans Bxoga B
rnaBHoe MeHt. [MaBHOe MeHto nokasaHo Ha Puc. 7.3.

(MaBHOE MEHIO BKMOYAET MEHIO BbIOOPKN, NapamMeTpoB, HACTPONKK, COOLITUN
n BpeMmeHn. MeHio ons Bxoaa BbibrMpaeTcs ¢ NOMOLbIo kKnasuw 1/+ nnu |/-. YepHas
obnactb ykasblBaeT Ha MECTONonoXeHue Kypcopa. [ns Bxoga B NOAMEHIO, Ha
KOTOpOe yKasblBaeT Kypcop, HeobxoanmMo HaxaTb krnasuwy ENT.
7.3.3 MeHto BbIGOPKM

B meHto BbIbOpkM oTOBparkaeTcs aHanoroBoe 3HayeHue BbIOOPKKU, KOTOpPOEe
ABNAETCA BTOPUYHBIM 3HAYEHMEM.
7.3.4 MeHio napametpoB CUCTEMbI

[Mpn BXOOE B MeHIO napameTpoB U3 rnaBHoro MeHto Ha XKK-gucnnee cnepsa
BbIBOAATCA onuuu "npocmoTpa" mn "Hactpoumku". Onumio "npocmoTtpa” cnegyer
BblOUpaThb 45151 BXO4a HanpsiMyto B PEXUM AEeMOHCTPaLUn CUCTEMHOIO NnapamMmeTpa.
B TO Xe Bpemsa, napameTp AOCTYMNeH TOMbKO AN NPOCMOTPa, HO He Ans
pefaktmpoBaHus. lNpu BbIOOpe onuun "HaAcTpoMKW" napameTp AOCTYNeH AN

penaktnpoBaHnA nocsie BBoga npaBuiibHOro napons.

<MEHIO>

JIAHHBIE O 3ALLIUTE

[Tapametrper CUCTEMBI
Hactpoitku 3ALLIATHI

Puc. 7.3 TmaBHOE MEHIO

[Tapamerpsr CUCTEMBI

YCTAHOBUTDH

Puc. 7.3 Beibop onuwni

"npocmoTpa"/"HacTponkn"

Bsoxa nmapouns:

Onumm "npocmoTpa" n "HacTponkn" BelBMpatTCs ¢ NOMOLLbIO Knasuw 1/+ nnn |/-.

[na Bxoga Heobxoammo HaxaTb knasuwy ENT. Npn BBoAe napons paspsg yuucna
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Puc. 7.5 Beon napons Heobxo4Mmo HaxaTb knasuwy ENT.

[Mpn pegakTMpoBaHMM CUCTEMHOrO NapameTpa, Ans ero Bbibopa HeobxoamMmo
ncnomnb3oBaTtb knasuwmn t/+ unu |/-. [Ona Bxoga B pexum penakTtmpoBaHus
HeobxoamMmo HaxaTb knasuwy ENT. Paspsag uyucna BblbupaeTtcs ¢ NOMOLLbHO
KNnaBuLL «— MW —, N 3aTEM OCYLLECTBMSETCHA BBOL 3HAYEHUS C MOMOLLbIO KNaBuLL
T+ vnn |/-. Mocne BBOAA 3HayeHUst HeobxoauMo HaxaTb knasuwy ENT gns
nepemeLleHns Kypcopa B pexum Bblbopa napameTpa n nepexoaa K cnegyowemy
napameTpy ANA pefaktupoBaHus. HakoHeu, Ans BbIxoga U3  onepauuu
pefakTMpoBaHUSA COXpaHEeHUs napameTpa W BbIXoga M3 MEHI0 napamMeTpoB

HeobxoaMmo HaxaTb knasuwy ESC.
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7.3.5 MeHo HacTpOMKK 3almThl

Mopsagok paboTbl C MEHK HACTPOEK aHanormyeH nopsaky paboTbl C
cUcTeMHbIM MeHo. [ns HavYana HeobxoamMmo BbibpaTh "npocMoTp” 1 "HacTponkun",
a 3aTtem BBeCTM paboyumini Nnaposib Ans BXoga B MEHHO HACTPOEK.

B BepxHem psagy ykasaHa QYHKUMS 3awmTbl, K KOTOPOM OTHOCUTCSA
npocmaTpMBaemasi HaCTpOWKa.

B HWXHeM psigy ykaszaH HOMep HacTpourKku/obLlee KorMyecTBO HaCTPOEK.
7.3.6 MeHto oToBpaxkeHnsa oT4eTOB

Heobxoanmo BOMTU B MEHIO pernctpaumm codbITuUK, Kak nokasaHo Ha Puc. 7.8.

YCTPONCTBO 3anuncbiBaeT 1 oTobpaxaeTt nocnegHne 100 cobbITMin C OTMETKOM
BpemeHn B Mc. Kaxpgas 3anucb pasgeneHa Ha gBa msobpaxeHus. B ogHowm
oTobpaxaetca Tun CobbITUS W OTMeTKa BpemMeHu. B gpyrom BbIBOOATCS
pasnnyHble 3HA4YeHUss MEepeMeHHOro Toka. [lpocMoTp Kaxaonm  3anucu
OCYLLECTBISETCSA C NOMOLLbIO Knasuwl 1/+ n |/-. Nepexon mexay AByMSA pamMmkamu

BHYTPU OAHOW 3anucu BbINOSNHAETCSA C NOMOLLLIO KNaBULWLIN —.
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7.3.7 MeHo HacTpOMKKM Yacos

[na Bxoga B MEHI0 4acoB U pefakTUpPOBaHUSA CUCTEMHbIX YacoB TpebyeTcs JIATA
BBECTU BEpPHbIN Naporib. 00-01-0

Paspsg uucna BbiOMpaeTcs C MOMOLbH KNaBuW <« UM —, U 3aTeM _BPEMJ
OCYyLLEeCTBSEeTCA BBOJ 3HayeHuss ¢ nomouwbk knasuw 1/+ wnun |/-. Tlocne 03:40:44
3aBeplUeHns pedakTupoBaHua Heobxoaumo Haxatb knasuwy ENT gna Puc. 7.9 MeHIo HacTpOilKi
noaTeepxaeHns unameHenus. Ha XXK-gucnnee nokasatenu gatbl U BpeEMEHMU BpeEMeHU

BbIBOAATCS B (hopmaTe rog—Mecsu—aeHb; Yac; MUHYTbI: CEKYHAbI.

BHumaHwme:
1. Bo nsbexaHme HenpaBusibHOW paboTbl hyHKL UM 3alMTbI TEPMUHANa BO BpeMSA peAakTUpoOBaHUA pasnnyHbIX
napamMeTpoB Bce (hyHKLMM 3alUUTbl YCTPOMCTBA aBTOMaTMYeCKM OTKIIIOYaAKOTCA Npu nepexoae uHtepdeunca
"yenoBeK-MalMHa" B COCTOSAHUE peAaKTUPOBaHUA Pa3fIMYHbIX NapaMeTpoB (BKMOYasa CUCTEMHbIe napamMeTpbl,
napameTpbl HacTpoek). Bo3BpaTt B rnaBHoe MeHO unu MeHi "Pabota" BbINOMHAETCA nocne 3aBepLueHUs

peaakTUpoBaHUA NapameTpa B Lienisix o6ecneyeHUss HeMeaNeHHOro BKNYeHUs (hyHKUUM 3amThbl.
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2. TepMuHan oCHalleH BCTPOEHHbIM pPe3epPBHbLIM aKKyMYNATOPOM, KOTOPbIM MOXeT obecneunBaTtb Tpedbyemyto
paboyylo MOLIHOCTb MPU OTCYTCTBMM BHELUHEro MCTOYHUKA NUTaHUA. YCTPOMCTBO HaAxXoAUTCA B pexume
aKTUBHOrO OXUOaHUSA C HU3KUM 3HepronoTpebneHnem, Korga HeBO3MOXHO ob6ecneuynTb NMTaHMe TepMUHana.

YcTponcTBO MOXET ObiTb NPMBEAEHO B AeNCTBUE B N060e BpeMs C NOMOLbIO KNaBMULLUKM Ha NepeaHen naHenu.
Pe3epBHbIN aKKyMynsaTop npeacTtaBnsieT coo60ou BbICOKO3I(P(hEeKTUBHLIN NIUTUEBLIN 3NIEMEHT, KOTOPbIA He

Tpe6yeT O6C.l1y)KI/IBaHVIS| U B HOPMalribHbIX YCITOBUAX MOXeT paGOTaTb He meHee 15 ner.
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8. ONMMMCAHUE HACTPOEK 3ALLUUTDI

HacTtpoinka 3awmTbl He cBA3aHa C KoadduuneHToM TpaHcdopmaumm TT. HacTponka 3awunTbl BbINOSTHAETCA B
COOTBETCTBMM CO BTOPUYHBIM TOKOM MpPU BbINOSIHEHUM HACTPOEK Ha OCHOBAHUM (aKTU4eCKOro KoadduumeHTa
(Hanpumep, 30/50A) nUHUMK.

Hanpumep, HacTporka yctponctea P3A BbINONHAETCA B COOTBETCTBMM C TpebOOBaHUSAMM MeCTa YCTaHOBKW, rae
cunoBoun TpaHccopmatop umeeT MowHocTb 1250 kBA u HanpsxeHune 20 kB npu daktnyeckom KoadpdpuumeHTe
TpaHcopmaTopa Toka 30/5 A. NepBUYHBIM HOMUHAIBHBIN TOK cocTaBnsieT 36 A, a BTOPUYHbBIN HOMUHAsbHbLIN TOK - 6 A.

KoadhdpmumeHT TpaHcopmaTopa yCcTaHaBnMBaeTCsa Ha 3Ha4YeHne 6.

HacTpoiika 3awuTbl OT neperpysku 3agaetcs B 1,5 pa3 npu 3HadeHumn Toka 9 A 1 yctaekoi no spemenun 0,5 c.
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9. MIPOBEPKA TEXHUYECKOIO COCTOAHUA U PABOTOCITOCOBHOCTHU

9.1 NMNpoBoaka cucrtemMbl NnokaszaHa Ha Puc. 9.1
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9.2 METOA UCINbITAHUA
9.2.1 MilMMTaUMOHHOE NCNbITaHWE NOBPEXAEHUS NEPBUYHON TOKOBOWN OOMOTKM

Mmutaumua nospexaeHusi NepBMYHON TOKOBOW OOMOTKM OCYLLECTBNSAETCA B LEendx NPOBEPKU MPU HanMyuu Ha
ob6bekTe npoBedeHUA UCMbITaHWUS CchneunanbHOro NpoBepoyHOro obopyaoBaHuA. lMepeMeHHbIn TOK nopgaeTcs Ha
nepBuYHyr0 OBOMOTKY TpaHcdopmaTopa Toka. [logknioyeHne BTOPUYHOW OOMOTKM TpaHCcOopMaTopoB TOKa
ocyLlecTBNsaeTcs yepes 3axumsl 2D1-2, 2D3-4, 2D5-6. NMntaHne nogaetcsa Ha knemmobl 1D3-4, 1D6-7, 1D9-10.

BbinonHseTcsa npoBepKa crneayrnlmnx napameTposB:

e 3HayeHue ToKa NnepBUYHON OOMOTKM TpaHcopmMaTopa nNpu 3anycke 3alnTbl
Tok nogaeTcs Ha nepBuYHYO0 0BMOTKY TpaHcdopmaTopa Toka. Tok yBenuymeaetca ¢ 0 A o Tex nop, noka He
3aropaeTcs pabounin nHankaTop cpabartbiBaHMa 3awnTbl U He 3aroputcs XKK-gucnnen ans otobpaxeHnsa aaHHbIX. B
3TO BPEMS PEMMCTPUPYETCS TeKyLlee 3HaYyeHne Toka nepBuUYHON 0BMOTKM TpaHcdopmaTopa Toka. [NpeanoyTuTensHo,
4yTObbl 3Ha4YeHne He npesbiwano 10% koadpdumumeHtTa TpaHchopmaumm TT. B cnydae ecnu nonyyeHHoe 3HavyeHue
npesbiwaeT 20% koadduumeHTa TpaHchopmauun TT, cepTudMUMPOBaHHbLIN TpaHCOpMaToOp TOKa pekoMeHayeTcs

3aMEeHUTb.
e WUCMbITaHNE Ha 3allUTy

Tok nopaeTca Ha nepBnUYHyO 06MOTKy Tpchq)opmaTopa Toka. Tok yBeIIM4nBaeTca OT 0 A oo mMoMeHTa

cpabaTtbiBaHMS 3aWuTbl M OTKNIOYEeHUs. B 3To BpemMsi perncrtpupyeTrcsi 3HayeHue Toka MepBUYHON OBMOTKM
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TpaHcdopmaTopa Toka. Heobxoammo conocTtaBUTb NONYYEHHOE 3HAYEHME C HACTPOMKaMu 3awnTbl. [NMpegnoyTuTensHo,
4yT06bI OWMBKa cocTaBnsana He 6onee 5%. NMpu nokasaTtene ownbok 6onee 5% GMOK 3aLLMTbl PEKOMEHOYETCA 3aMEHUTD.
9.2.2 MnTaunoHHOE MCNblTaHNEe NOBPEXOAEHNS BTOPUYHOW TOKOBOM OOMOTKM

Mmutaumusa nospexaeHusi BTOPUYHON TOKOBOW OOMOTKM OCYLLECTBISETCA B LieNsX NpoBepKn npu oTCyTCTBUKU Ha
o0beKkTe NpoBeaeHUst UCNbITaHUS cneumanbHOro NPoBepoYHOro obopynoBaHmA.

BTOopnyHbIM TOK nogaeTtcs HENnocpeacTBEHHO Ha kKnemmbl 2D1-2, 2D3-4, 2D5-6 yctpownctBa. CHadana Ha
YCTPOMCTBO NoAaeTcsa NnuTaHue.

[MpumeHseTca cnegyowas metoauka:

MeTtog 1: NOCTOSAAHHBIN TOK C HanpsbkeHnem 24 B (nnun 48 B) nogaetca Ha knemmbl 1D13 (mowHocTs +) 1 1D14
(MOLWHOCTb -) ycTponcTBa. YCTPONCTBO MOXET paboTtaTb B HOpMarbHOM pexnme. B aTo Bpems 3aropaeTcst UHOMKaTop
paboTbl 6noka 3awmTtbl 1 XKK-gncnnen gna oTobpaxeHust AaHHbIX.

MeTon 2: nepemeHHbIn TOK ¢ HanpsbkeHnem 20~30 B nogaetca Ha nwobyio 3 knemm 1D3-4, 1D6-7, 1D9-10
YCTPOMCTBA. YCTPONCTBO MOXET paboTaTb B HOpManbHOM pexume. B aTo Bpems 3aropaetcsa nHankatop padbotbl 6noka
3awmTbl U XKK-gucnnen gnsa otobpaxxeHnsa aHHbIX.

MpeaynpexaeHue: Noaaya NOBLILWEHHOrO NepPeMeHHOro Toka (Bbiwe 5 A) Ha nobyto u3 knemm 1D3-4, 1D6-

7, 1D9-10 ycTponcTBa He gonyckaetcs. B npoTuBHOM cnyvae cywecTByeT PUMCK NeperopaH1a pene.

° beHKLI,I/IFI 3allUTbl NpoBeEpPAETCA Nnocne I'IpaBI/IJ'IbHOI7I nogayn nnTaHm4Aa K yCTpOIZCTBy
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BTopu4HbIM TOK 3aWwmThl NogaeTcs Ha knemmbl 2D1-2, 2D3-4, 2D5-6 ycTtponcTea 3awmTbl. Tok nosbiwaeTtcs oT 0
A 0o mMomeHTa cpabaTbiBaHMA 3aluMTbl U OTKMAOYEHUS. B 9TO Bpems pernctpupyertcsi 3HavyeHme Toka NepBUYHOM
0bMOTKM TpaHcchopMmaTopa ToKa.
HeobxogmMmo conoctaBuTb MNOSIyYEHHOE 3HA4YeHWe C HacTporkamu 3awmTtbl. [NpegnovytutenbHo, 4Tobbl owwunbka

coctaBngana He 6onee 5%. Npn nokasaTtene owmnbok 6onee 5% 6noK 3aWmTbl pEKOMEHOYETCH 3aMEHUTD.
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