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UHdopmauua no 6esonacHocTun

BaxHasa nHcpopmauua

NPEAYNPEX- [lo ycTaHoBKM, ynpaBneHusi, 06CnyxMBaHUs UM peMOHTa YCTPONCTBA TLWATeNbHO U3ydnTe AaHHbIE

DEHUE Mepbl NPEOOCTOPOXHOCTU 1 OCMOTpUTE 0bopyaoBaHue. Criegyrolime cneumanbHble coobLeHnss MoryT
MCMOMnb30BaTbCsl B JaHHOM PYKOBOACTBE UMW Ha 060pYA0BaHNM C LEeNbo NpeaynpexaeHnst o
noTeHLManbHbIX ONAaCHOCTSAX UIU NPUBIEYEHNST BHUMAHUSI K MHCDOPMaLK, KOTopasl pa3bsCHSET Unu
ynpoLlaeT BbINOIHEHWE Pa3fnnYHbIX NpoLleayp.

Vcnonb3oBaHue 3TOro cuMBoa BMecTe C npeaynpeanTenbHbiM 3Hakom "OnacHocTb" nnm
"MpenynpexaeHne", ykasbiBaeT Ha TO, YTO B Criydae HeCOOMNIOAEHNST MHCTPYKLWIA, CyLecTByeT
OMNacHOCTb NMOPaXEHMWS SMNEKTPUYECKMM TOKOM, KOTOpasi MOXXET NPMBECTU K TpaBMaM nepcoHana.

OT10T cumBon ncnonb3yeTca and 0603Ha4eHus onacHoctu. OH npeagynpexanaet o BO3MOXHOM
OnacHOCTU TpaBMUpPOBaHUA nNepcoHana. Eyane 0COBGEHHO BHUMATENbHbLI CO BCEMU Mepamu

npegocTopoXXHOCTU, CBA3AHHBIMKX C 3TUM CUMBOJIOM, 4YTOObI N36EXaTb TpaBMMUPOBaAHUA UMK pUCKa
ANa XNU3HW.

A ONACHOCTb

3Hak ONMACHOCTD ykasbiBaeT Ha yrpoxatoLLyt OnacHyt CUTyaLuio, KoTopas, ecnv ee He nsbexarb,
MOXeT NPUBECTU K CMEPTUN UINWN CEPLE3HON TPaBMe.

A NPEOYNPEXOEHUE

3nak NPEOYMNPEXXOEHWNE ykasbiBaeT Ha NOTeHLManNbHO OnacHy CUTyauuto, Kotopasi, ECnun ee He
n3bexaTb, MOXeT NPUBECTU K CMEPTU UM CEPLE3HON TpaBMeE.

A BHUWMAHUE

3Hak BHUMAHWE ykasblBaeT Ha NOTeHUManbHO OnacHyo cuTyauuto, KoTopasi, eCnv ee He n3bexarTb,
MOXeT NpuBecTU K HebomMbLION N cpegHeln Tpasme.

BAXHO OnekTpuyeckoe obopyaoBaHUe OOMKHO 0OCNyXMBaTbCHA KBANMMULMPOBaHHLIM NEPCOHANOoM.
Komnanus Schneider Electric He HeceT oTBETCTBEHHOCTM 3a NOCHEACTBUS, CBA3aHHbIE C
MCNONb30BaHNEM AaHHOW AOKyMeHTauumn. [laHHaa AoKyMeHTaumsi He npeaHa3HadeHa ans
MCNONb30BaHMS B Ka4€CTBE PYKOBOACTBA NMOAbMMW, HE NPOLUeALLIMMY CrieunanbHoro obydeHus.

© Schneider Electric, 2008. Bce npaBa 3aluLLEHbI.
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O KHure

KpaTKMe cBegeHusA

Uenb
pykoBoacTBa

MpumeyaHue o
HOpUANYECKOM
OeNCTBUMU

Mpenynpex-
AeHus,
oTHocsilMecs K
npoaykTy

KommeHTapum
nonb3oBarens

[aHHoe pyKkoBOACTBO NpefHa3HaYeHo Ans nepcoHana, 0TBETCTBEHHOIO 3a YCTaHOBKY, BBOA, B
3KcnnyaTtaumio U ucnonb3oBaHune pene 3awntel Sepam cepun 10. B Hem copepxutcs 6onee
noapobHasi MHcpopMaLmsi, HEXenNn B kapTe HAacTPOeK, MOCTaBMnsieMoln BMecTe ¢ 0bopyaoBaHueMm.

[JaHHble 1 n3obpaxeHusi B JaHHOW AOKYMEHTaLMM HU B KOEM Clly4ae He Noapa3yMeBatoT Kakux-nnbo
[OroBOPHbIX 06513aTensCTB. Mbl 0cTaBnsiem 3a cobomn NpaBo N3MEHATL HaLWIW NPOAYKTbI B COOTBETCTBUM
C Hallel NonMTUKOW NOCTOSHHOIO passuTus. lNMpegoctaBneHHas B 3TOM JOKYMEHTaumMm nHdopmaums
MOXeT ObITb n3mMeHeHa 6e3 NnpeaBapuTENbLHOTO YBEAOMMEHNS N HE AOIMKHa UCTOMKOBLIBATLCS B
KavecTBe obs3aTenbLCcTBa CO CTOPOHbI komnaHum Schneider Electric.

MoxanyrncTa, CBSKUTECH C HAMW MPU HANMYUK KaKUX-NTMOO0 NpeanioXXeHW No yry4vleHnsam unm
M3MEHEHUAM, NN 0GHaPY>XEHUN Kaknx-Nnbo owmMboK B JAHHOM M3aaHUK.

Hukakasi 4yacTb JaHHOW LOKYMEHTauuM He MoOXeT ObiTb BOCNpou3BeaeHa B Kakon-nnbo opme mnm
Kakum-rnmbo obpasom (3NeKTPOHHBLIM, MEXaHNYECKUM NN hOTOKONMMPOBaHNEM) 6e3 NpeaBapUTENbHOrO
corracus co CTopoHbl komnaHun Schneider Electric.

Bo BpeMsA yCTaHOBKU U NCNOJSTIb30BaHUA OAaHHOIO NpoaykTa cnegyet cobnogaTtbh BCce MeCTHble npasuna
6e3onacHocTu. C uenbio obecneyeHns 6e3onacHOCTM U COOTBETCTBUS OOKYMEHTUPOBAHHbIM
CUCTEMHbIM AaHHbLIM NPABOM Ha PEMOHT AeTanen obnapgaet Tonbko npon3sBoauTesb.

HecobntogeHne 3Toro ykasaHusi MOXET NPUBECTU K TPABME UINU NOBPEXAEHUI0 060pYyA0BaHUS.

Mbl 6ygem pagpel NONyyYvTh Baly KOMMEHTapWK No JaHHOMY PYKOBOACTBY.
Bbl MoxeTe HanucaTtb Ham no agpecy techpub@schneider-electric.com
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MpeacrtaBneHne Sepam cepun 10

CopaepxxaHue [aHHasa rmaBa nocesilleHa criegyrowmm Temam:

3TOW rnaBsbl Tema Crpannua
Beenenue 12
CraHfapTHas akcnnyartauums 15
Onpepgenexune 18




Sepam cepun 10 — NpeacrtaBnexHve

BBepgeHune

CemeincTBo
Sepam cepuu 10

OCHOBHble
npevmyLiecTBa
Sepam

MpumeHeHne
Sepam
cepun 10 N

MpumeHeHne
Sepam
cepun 10 B

CewmelictBo Sepam cepumn 10 npegcrasnseT cobon ycTponcTea 3almThl, NpeaHa3HayYeHHble Ans
3aWmWThl 1 3KCMNyaTauum NoACTaHLMIN CPEAHEro/HN3KOTo HaNPSPKEHNS U ANEKTPUYECKNX
pacnpefenuTenbHbIX CETEN Ha NPOMBILLNEHHbIX NPeanpUATUAX.

B 310 cemencTBo BXOQUT Tpy MOAENN, NPEAOCTaBNAIOLWME CTaHAAPTHYHO 3aLUTY CUCTEM, BKITHOHAROLLIMX

N3MepeHMe ToKa.

® Sepam cepun 10 N ans 3almTbl OT 3aMblKaHWUIA Ha 3EMJI0

® Sepam cepun 10 B ansa 3awmTel ot MexaydasHbix K3, oT 3aMblKaHuii Ha 3eMI10 U OT TENSIOBOM
neperpysku

® Sepam cepun 10 A ansa 3awmThbl OT MexaydasHbix K3, oT 3aMblkaHWIn HA 3eMITH0 U OT TEMMOBOW
neperpysku, Npyv KOTOPON MOryT NOTpeboBaTbCs NPUMEHEHNE NOrMYECKUX BXOAOB M NOpPTa CBA3U

Mpumep. Sepam cepun 10 A

YcTponcTBo Sepam nerko yctaHaBnMBaeTCsi B PENENHbIN OTCEK.

® YCTPOWCTBO KOMMNAKTHO.

® YCTPOMCTBO KPEMUTCS C MOMOLLbIO 3aXKMMOB, KOTOPbIE 3aKPbIBAOTCS U OTKPLIBAKOTCA cnepeau.
® KnemMmbl pene umMerT YeTKyto MapKUpPOBKY.

YcTponcTBO Sepam nerko BBECTU B SKCMNyaTaumio.

® OHO MocTaBnseTCsa C HACTPOEHHbLIMK NapameTpamMm (Mo YMONYaHUIo).

® Bce HacTponky Npon3BOAATCSA Ha NepegHen NaHeny ¢ NOMOLLLIO Ancnnest u ygqobHoum knasmaTtypbl.
® Perne MOXHO BBECTM B 3KCMnyaTaumio 6e3 nomoLum KoMmnbroTepa.

YcTtpoincTBo Sepam obrieryaeT ynpasneHve noacTaHuusaIMn.

® OHo obnagaeT MHOroYMCIIEHHBIMM NapaMeTpamMm, KOTopble MO3BONAOT NpUcnocabnmeatb ero nog
KOHKpEeTHble paboyune ycrosusi.

® [lucnnew nogaepxvBaeT BbIBOA MHpOPMaLMKN Ha HECKOMbKMX SI3bIKaXx.

® /HavKkaums aBapuiiHbIX COOBLLEHMI.

YCTporcTBO Sepam SBAAOTCA HAAEXHBIMW U NPOCTLIMU B OBCY>X1BaHWN.

® Kopnyc BbINOMHEH U3 U30MSALMOHHOIO NracTuka.

® YCTponcTBO CNocobHO paboTaTb B HEOGNAronpusaTHBLIX YCNOBUSX OKPY>KatoLLen cpeap.
e CrTeneHb 3awuThl NnepegHen naHenu: 1IP54.
e [nanasoH pabouunx Temnepartyp: ot -40 go +70 °C (ot -40 go +158 °F).

® PasbeM TOKOBOIO BXOAa MOXHO OTCOEAMHUTL MO Harpy3Ko.

Yctponcteo Sepam cepumn 10 N MOXHO ncnonb3oBaTh B criegytoLwmx cdepax.

® 3awmTa OT 3aMblKaHWn Ha 3emnto ANns huaepos, 3alUmMLLEHHbIX OT Mexayda3HbIX KOPOTKUX
3aMbIKaHU NPEAOXPAHNTENSAMMN.

® 3almTa HelTpanbHON TOYKM TpaHcdopmaTopa.

YctponcTteo Sepam cepuu 10 B MoxxHO ucnonb3oBath B criegytoLmx cepax.
® 3awwuTta BBOOOB U (hnAepoB NOACTaHLMNA
® 3awuTta TpaHCcHOpPMaTOPOB CPeaHEro/HN3KOro HanpsXXeHns

OHu o6ecneunBatoT cnegytowime yHKLUN 3aLLmnThl:

® MakcmMmanbHas ToKoBasi 3alimTa oT MexaydasHbix K3.
® 3aluMTa OT 3aMblKaHUS Ha 3eMJto.

® 3awuTta OT TEennoBou Neperpysku.
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Sepam cepun 10 — NpeacrtasnexHve

MpumeHeHue
Sepam
cepun 10 A

Tabnuua
BbiOoOpa

YctporictBo Sepam cepumn 10 A MOXHO MUCMOMb30BaThb B CrieayoLmMx cdepax.

® 3awwuTta BBOAOB U naepoB NoACTaHLUUNA.
® 3awuta TpaHCcHOpPMaTopoB CPeaHEro/HN3KOrO HaMpPSHXKEHMS.

OHwn obecneunBaloT cnegyroLLme OCHOBHbIE (DYHKLNN:
MakcumanbHas TokoBas 3aluta oT mexaydasHbix K3.
3alumTa oT 3aMblKaHWUIA Ha 3eMIto.

3awuTa oT TENNOBOM NEPErpy3Ku.

KoHTponb uenu otkntodeHus (TCS).

Jlornyeckasi cenekTUBHOCTb.

BHellHee oTKMOYEHNE.

CBsA3b ANA ANCTaHLMOHHIO yrNpaBreHust.

B Tabnuue Boibopa npuseaeHbl hyHKUMM pasnuyHbIx Mogenen yctponctea Sepam cepum 10 npu

CTaHZapTHOM pexumMe paboThbl.

HacTtpaunBaemble napameTpbl 3TMX OYHKLMI ONMUCaHbl B pasgene HacmpausaemMbie nosib3oeamesnem

napamempsi.
DPyHKUMNA Kog ANSI | Sepam cepuu 10
N B A
3almTa oT 3aMblKaH1s Ha 3eMIo CrangapTHasi 50N-51N . o o
YyBcTBUTENBHAsA 50G-51G oo oo
OueHb YyBCTBUTENMbHAs oo o o
MakcumanbHas ToKoBas 3alumTa OT MeXAydasHblX 3aMblKaHU 50-51 . .
3alymta oT TENOBON Neperpysku 49 RMS . .
3arpybneHue asHon MakcMmarnbHO TOKOBOW 3aLUWTbl MpK nycke . .
3arpy6neHve TOKOBOW 3alUMTbl HYNeBOW NocrneoBaTeNlbHOCTM NpY Nycke . .
BrnokvpoBka BknoYeHWs BbiKMoYaTens, yaepXaHve/kBuTupoBaHme 86 . . .
CurHanusauusi OTKMIYeHns . . .
KoHTponb uenu oTkniodeHus (TCS) .
Jlornyeckas cenekTMBHOCTb — Bblgada curHana 61oknpoBku 68 .
Jlornyeckasi cenekTMBHOCTb — NonyyeHne curHana 61oKkpoBkM 68

BHeluHee oTkMo4eHne

Cas3b no npoTokony Modbus nnn M3K 60870-5-103

OunctaHumoHHoe ynpasrieHue BblKno4vaTenem

Jkcnnyatauusi B Nofb30BaTENbCKOM PEXUME BbIXOAHbIX PENie U CUrHarnbHbIX
cBeTousnyyarowmx guogos (ganee CU[)

Monb3oBaTenbckoe Ha3Ha4YeHNE NOTMYECKUX BXOO0B

I/I3mepeHV|e TOKa 3aMblKaHUA Ha 3eMIto

M3mepeHue casHoro Toka

MakcumeTphbl hasHbIX TOKOB

PervcTpauums nocneaHero noBpexaeHust

Pervnctpauusa nocnegHunx natn co6bITUIN C MeTKoM AaThbl

YCTPOWCTBO OTCMEXUBAHUSA FOTOBHOCTYU

° (DyHKLlVIH AOCTYMHa - CTaH,D.apTHbIPI napameTp.

oo OyHKUMS OOCTYMHA - CTaHAAPTHbIA NapameTp B 3aBUCUMOCTU OT Tuna yCcTponcTea Sepam.

hiad CDyHKLlVIﬂ AOCTynHa - HacTpaviBaeMbIi napameTp.
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Sepam cepun 10 — NpeacrtaBnexHve

3awuTa ot
3aMblKaHUM Ha
3eMno

Bo3moxHocTu

HanpsikeHue
MCTOYHMKa
nuTaHusA

Pexunmbl paboTbl

YnpaBneHue
BbIKNoyaTenem

[ns 3awuTel ceTen oT 3aMblkaHui hasbl Ha 3eMMto BbIbepuTe 0QHO M3 TPEX 3HAYEHWUI YPOBHS
YYBCTBUTENBHOCTY 3aLLWTLl OT 3aMblKaHWI Ha 3eMrio. Micnonb3yemble AaTumky 1 Ananas3oH HacTpoek
3aBUCAT OT BbIOPAHHOW YyBCTBUTENBHOCTY.

YyBCTBUTENBLHOCTb OaTtumk [Orana3oH ycTaHOBOK
CraHpapTtHasi 3 dasHbIx TpaHcopmaTopa Toka uim 1 TTHM | 0,1...24 Ino
INO - HOMVHanMbHBIN NEPBUYHBIN TOK
YyscTBUTENbLHASA 3 dasHbIx TpaHcopmaTopa Toka unm 1 TTHIM | 0,01...2,4 Ino
INO - HOMMWHanbHbIV NEPBUYHDBIN TOK
OueHb Top HyneBol nocnegosatensHocTn CSH120, 0,2...240 A nepBUYHbIX, HaNpUMep,
YyBCTBUTENbHAs! CSH200 nnn GO110, ¢ koadhhrLMeHTOM 0,0004...0,5 Ino
TpaHcgopmauum 470 A/1 A
B tabnuue npuBeaeHbl BO3MOXHOCTM YCTPOMCTBO Sepam.
Bxoabi/Bbixoabl Sepam Sepam Sepam
cepun 10 N cepun 10 B cepun 10 A
TokoBble BxoAdbl oT TTHI 1 1 1
TokoBble BxoAbl OT pasHbIX TT 0 2vmm 3 3
BbixogHble pene 3 3
[nckpeTHble Bxoabl
MopT cBs3n

[Ons nutaHuna Sepam MOXET MCMOb30BaTbCS Kak MOCTOSHHbIN, TakK U nepemeHHbM TOK. ,D,OCTyI'IHbI PN
Anana3oHa HanpsaXeHua NCTOYHUKa NUTaHuA, npuBedeHHbIe B Tabnuue.

Mutanue Sepam Sepam Sepam
cepun 10 N cepun 10 B cepun 10 A

24...125 B nocrt. Toka unun 100...120 B nep. Toka | * . .

110...250 B noct. Toka unun 100...240 B nep. Toka | * . .

220...250 B nocrT. Toka - - .

B Sepam cepun 10 A ¢ nutanmnem 220...250 B noCcTOSAHHOIO ToKa, MCMOMb3YHTCA OUCKPETHBIE BXOAbI C
BbICOKUM MOPOrom cpabaTtbiBaHus.

CyLuecTBYIOT [1Ba BO3MOXHbIX BapnaHTa JorvkvM paboThl BbIXOAHLIX perne, CBETOANOA0B U NMOMMYECKUX

BxopnoB (ans Sepam cepun 10 A).

® CmaHdapmHas rnozuka paboTbl ycTaHaBNMBaeTCs Nocne NpeasapuUTeENbHOIO Ha3HaYeHUs! BbIXOAHbIX
pene, curHanbHbix CUL Ha nepefHen naHenu 1 normveckux Bxofgos. Pene Sepam cepun 10
NOCTaBNATCS 3aBOAOM B 3TOM PEXMME.

® Jlozuka Hacmpaueaemasi rnosib3o8amesieM NCNonb3yeTcsi Npy He0H6XOANMOCTU N3MEHEHUS
HasHa4eHus BbIXOOHLIX perne, CBETOANOO0B U NMOTMYECKUX BXOOOB.

Pene Sepam coBmecTnMbl CO cnegylowummn TUNammn KaTyLlek OTKIMIYEHUS BbiKnioYaTenen:
® KaTtyLuku oTKNoYeHus Ha nogady U.
® KaTyLuka OTKIoYeHUs Ha CHWxXeHne U.




Sepam cepun 10 — NpeacrtasnexHve

CTaH.ﬂapTHaﬂ JKcnnyaTtauuns

BBegeHue

Cxema
NoAKMIYEHUSA
Sepam

cepun 10 N

Ha mHeMocxemax BHU3Y MoKasaHbl Lenu Anst Kaxaon mogeny Sepam ctaH4apTHOM NOrMkon paboTsl B
crnenyrLmx yCroBUsiX.

® Hanpumep, nogkntodeHne BTopuyHbix Lener TTHI k Bxogam Sepam.
® CoepfuHeHVe TOKOBbIX BXOAOB OT goasHbIX TT npu He0o6X0auMOCTH.

® [logcoeanHeHWe 3alMTHOro 3a3eMeHus.
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BbixogHble pene

HasHayeHune

o1

OTKMOYEHNE BbIKMoYaTens

02

BJ'IOKVIpOBKa BKITHOYEHUA BblKIo4aTena

03

CurHanusauusi OTKMYeHns
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Sepam cepun 10 —

MpeacTtaBnexne

Cxema
NoAKIYeHUs
Sepam

cepun 10 B
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BbixogHble pene HasHaueHue

o1 OTKMOYEHWE BbIKMNoYaTens

02 BnoknpoBka BKMHOYEHUS BblkNtodaTens
03 CurHanunsaumst oTknioYeHus




Sepam cepun 10 — NpeacrtasnexHve

Cxema
NoAKMYEeHUN
Sepam

cepun 10 A

Ha cxeme nopgxniodeHns Sepam cepum 10 A Takke CoaepXMTCca MHOpMaums O NOAKNIOYEHNN
normnyeckunx sxodos 11 un 12:
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BbixoaHble pene

HasHayeHune

o1 OTKMOYEeHWE BbIKMoYaTens

02 BrnokupoBka BKHOYEHUS BbIKINoYaTens

03 CurHanmsauus oTKIoYeHns

04 [OuncTaHUMOHHOE BKITKOYEHWNE BbIKMOYaTENS

05 Belgada curHana 6nokupoBku

06 CurHanusauusi HemcnpaBHOCTU Lienei oTknoyveHus (TCS)
o7 YCTPOWCTBO OTCMEXUBAHUS FOTOBHOCTY

INornyeckne Bxoabl

HasHaueHune

11

Beikntoyatens oTtkntoueH (PMNO)

12 Boikntoyatens BkntoveH (Pl1B)
13 BHeluHee oTknoueHne
14 MecTHOoe/gncTaHumMoHHoe ynpaBneHne
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Sepam cepuu 10 — NpeacraBnexHve

OnpepeneHue
YcnoBHoe YcnoBHbIM 0603Ha4YeHnem ans yctponcteso Sepam cepum 10 siBnsieTca 6ykBeHHO-LMPOBOW Kof,
o6o3HavyeHue onpenensiowuii oCHoBHbIE dyHKUMK perne. OH COCTOMT U3 HECKOMbKUX MONEN.

Sepamcepun 10 ¢« o -

Famma Sepam cepum 10 4_‘
Mopenb
N: 3awmra oT 3aMbikaHUIA Ha 3eM0
B: MakcvmanbHasi TokoBasi 3awimta oT MexaydasHbix K3 1 ot 3ambikaHni N*
Ha 3eMIo B
A: MakcumanbHas TokoBasi 3awwmTta oT mexaydasHbix K3 n 3ambikaHuin Ha A
3eMIt0, AUCKPETHbIE BXOAbI U NMOPT CBSA3U
KonuyecTBO TOKOBbLIX BXOAOB
1: 1 TokoBbI Bxog oT TTHIM 1*
3: 2 TokOBbIX BXx0Aa OT da3Hbix TT + 1 TokoBbI Bxog oT TTHI 3*
4: 3 ToKOBbIX BXxOAa OT hasHbix TT + 1 TokoBbIVM BXoA OoT TTHI 4
YyBCTBUTENBHOCTb 3aWMTbl OT 3aMbiKaHMSA Ha 3eMIT0
1: CtaHpgaptHas (0,1...24 Ino) 1™
2: YyectautensHas (0,01...2,4 Ino) 2
3: OyeHb yyBcTBUTENbHAs (0,2...24 An 2...240 A) 3*
MuTtanne
A: 24...125 B nocrt. Toka 1 100...120 B nep. Toka A*
E: 110...250 B noct. Toka 1 100...240 B nep. Toka E
F: 220...250 B nocTt. ToKka 1 niornyeckme Bxoabl C BbICOKMM NOPOrom F

cpabaTbiBaHus

* Onyuu, docmyrHble 8 6ydyuux sepcusix Sepam 10. 3a 6onee nodpobHol uHghopmayueli obpawatimecs 8 "LLIHelidep Snekmpuk”.

PecpepeHchbl

Sepam cepuu 10 e e
Twn Ne no karanory KonuyecTtBO eguHumy
Sepam cepumn 10 B42 E REL 59827
Sepam cepumn 10 A42 E REL 59828
Sepam cepumn 10 A42 E REL 59829
PecpepeHchbl
:ae::ﬁ:;m PedbepeHc OnucaHue
REL59798 CCAB680 — Habop 3anacHbix pasbeMoB (Mo ogHomy pasbemy A, B, C n D)
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Sepam cepun 10 — NpeacrasnexHve

PedepeHchl
AONONHUTENb-
HbIX YCTPOWUCTB

PedhepeHchl OnucaHue

59635 CSH120 - Top HyneBoW nocneaoBaTenbHOCTM C 3aMKHYTOW MarHUTHOW CUCTEMOW, AnameTp
120 mm (4,7 gronma)

59636 CSH200 - Top HyneBoi nocrneaoBaTeNbHOCTM C 3aMKHYTOW MarHUTHOW CUCTEMOW, AnamMeTp
196 mm (7,7 gronma)

50134 GO110 - Top HyneBoOn NOCneaoBaTENbHOCTU C Pa3MbIKaKOLLUMMCS CEPAEYHMKOM, AnamMeTp
110 mm (4,3 gronma)

VW3A8306DR PesncTop (150 Om)
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Sepam cepun 10 — NpeacrtaBnexHve
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YcTtaHOBKa

CopaepxxaHue

3TOW rnaBsbl

[aHHaga rmaea nocsslleHa cnegyunmMm Temam.

Tema CtpaHuua
Mepbl 6e30nacHocTn 22
Mepbl NpefocTopoXHOCTH 23
MonyyeHne n naeHTudukaums obopyaoBaHus 24
YcTaHoBKa/MOHTaX 25
Pasbembl 27
CxeMbl coeiHeHW 30
MopkntoueHne TpaHcopmatopos Toka (TT) 38
[MoaknioueHne Topa HyneBon NocneaoBaTenbHOCTH 40
MoakntoveHne ONCKPETHBIX BXOAOB U BbIXOAOB 42
MoaknioveHne nopra cBA3n 43
BbiGop TpaHchopMaTopoB Toka 44
Topbl HyneBol nocnegosatensHocT CSH120, CSH200 n GO110 46
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Sepam cepun 10 — YcTaHoBKa

Mepbi 6ezonacHoCcTU

Mepen Hayanom Bkl HeceTe NOJNTHYKO OTBETCTBEHHOCTb 3a cobnogeHne Bcex ,D,ethTByIOLLI,VIX MeXOyHapOoOHbIX U
paGOTbI HauMOHanbHbIX HOPM MO oGnsaTeanomy 3a3emMneHuto nboro ANeKTpnyecKoro yCTpOVICTBa.

Bbl Takke OOMKHbI BHUMATENBHO 03HAKOMUTLCS C HIKE NPUBEAEHHBIMU MepamMu 6e30nacHOCTY.
CniepyeT cTporo cobntoaatb 3T MHCTPYKLMM BO BPEMSs YCTaHOBKM, OGCMYXMBAHWUS UM PEMOHTA
anekTpoobopynoBaHus.

A ONACHOCTb

ONACHOCTb NMOPAXEHUA ANEKTPUYECKUM TOKOM, AYTOBOIO PA3PALA, OXKOIroB Unu
B3PbIBA

® [laHHoe obopynoBaHWE JOIMKEH YCTaHaBNUBATb TOMNBbKO KBaNMULMPOBaHHEKIN nepcoHan. Takve
paboThbl AOMKHbI BLIMOJHATECA CTPOro B COOTBETCTBUM C AENCTBYIOLLUMW NPaBUiamMmn o oxpaHe
Tpyga npwy aKcnnyaTauum aneKTpoyCcTaHOBOK U MECTHBIMU MHCTPYKLMUSMMU.

® HVKOI'OA He pabGoTaiiTe B O4MHOYKY.

® OTknioynTE NUTaHWE 0 HadYana paboTbl CHapYXW U BHYTPU AaHHOro o60pyaoBaHus.

® Bcerga nonb3ynTech ykasaTenem HanpsKeHust Ans onpeaeneHnst OTCYyTCTBUS HanNpsbKeHUs Ha
TOKOBeAYLLMX 4YacTaX C KOTOPbIMU NPEeACTOUT paboTtaThb.

® [lepen Havyanom BU3yanbHOro OCMOTPa, UCMbITaHWUI UK 06CnyXXMBaHWS AaHHOro 060pyA0BaHMS.
o OTKMOUUTE BCE UCTOYHUKUN MUTAHWUS.
e CuwuTanite, 4TO BCE LENU HAaXOAATCS N0 HanpshKeHNeM, noka oHu He ByayT NOMHOCTbIO

OTKITHOYEHbI, NPOBEPEHBI Y NPOMaPKNPOBaHbI.
e bByabre ocobeHHO BHMMAaTENbHBI K cxeme aHeprocuctembl. ObpaTnTe BHMMaHWe Ha Bce
WCTOYHUKN MUTaHNS!, BKINOYas BO3MOXHOCTb BCTPEYHOTO NMUTaHUS.

® BynbTe Bcerga rotoBbl K NPEAYNPEXOEHUI0 ONACHbIX CUTyaUuMi, MPUMEHSATE cpeacTea
WHOMBMAYaNbHOM 3alWThbl M TLLATENBHO OCMOTPUTE MEeCTo paboTbl Ha NpeaMeT HanuyKs
WHCTPYMEHTOB U BeLLEN, KOTOpble MOIMU BbITb OCTaBMEHbI BHYTPU 000pYA0BaHUS.

® YcnelwHas pabota Sepam 3aBUCUT OT NPaBUINIBHOCTU YCTaHOBKM, HACTPOMKM U 3KCNyaTauum.

® [Ins HacTpolikn Sepam TpebyeTcss COOTBETCTBYHIOLLMIA ONbIT B 061acTu penenHomn 3awmThbl
anekTpoceTen. HacTporika aToro NpoaykTa paspeLleHa ToMnbKo cneumanuctam ¢ A0CTaToYHbIM
OMbITOM.

HecoGniogeHne aTUX MHCTPYKLMIA MOXET NPUBECTU K CMEPTU UK CepbLe3HON TpaBMe.

A BHUMAHUE
OMACHOCTb NOBPEXAEHNS SEPAM

® [Ipexae 4eM NpUCTynaTb K NPOBEAEHMIO UCTILITAHWUIA BICOKUM HaNpsKeHWeM U UCTbITaHWIA
3MEKTPUYECKOro CONPOTUBIIEHNS HA KakoM-NM6o 0bopyaoBaHUM C YCTaHOBIEHHbIM perne,
OTKINIOYMTE OT pere Bce NpoBoAa BBOAA U BblBOAA. VcnbiTaHWe BbICOKUM HaNpshkKeHWeM MoXeT
noBpeanTb dMEKTPOHHbIE KOMMOHEHTLI pere.

® He oTkpbiBariTe Kopnyc Sepam. Pene Sepam coaepXuT KOMMNOHEHTbI, YyBCTBUTENbHbIE K
anekTpocTaTuyecknm paspsgam. Ero cbopka ocyluecTensietcs B cneuuansHo 06opyaoBaHHbIX
nomeLleHnsX. EQMHCTBEHHBbIM AONYCTUMbIM AeCTBMEM SBNSIETCS U3BMEYEHNE Pa3psikeHHON
GaTapeu 13 COOTBETCTBYIOLLErO OTAeneHust pene Sepam cepun 10 A.

Hecob6ntogeHne aTUX MHCTPYKLUIA MOXET NPUBECTU K TPABMe UIW NOBPEeXAeHUIo
o6opyaoBaHuA.
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Sepam cepun 10 — YcTaHoBKa

Mepbl NpefoCcTOPOXHOCTH

BBegeHue

Sepam B
OpUrMHaNbHOM
ynakoBKe

YcTponcTBO
Sepam B
cocTtaBe
AlYerKu,naHenm

Ucnonb3oBaHue
pene Sepam BoO
BIaXXHOM cpeae

Ucnonb3oBaHue
pene Sepam B
3arpA3HeHHoMn
cpepe

YcTpoincTBo Sepam nocTaBnsTCs O4HUM U3 CriedyoLLnx cnocoboB.
® YnakoBaHHble OTAENbHO.
® B cocTaBe s4enku.

Mepbl NPefoCTOPOXHOCTM NPU TPAHCNIOPTUPOBKE, 0GPaLLEHUM U XpaHEHWU pene Sepam 3aBUCAT OT
TOro, Kakon MeToZ NOCTaBKU UCTIONb3YETCS.

® TpaHcnopTUpoBKa
YcTtponcTteo Sepam moryT 6bITb AoCTaBneHb! B Niobyto TOYKY HazHayYeHus nobbiM TpaHcnopTom, 6e3
Kaknx-nnbo AONONHUTENBHBLIX Mep NPEeAOCTOPOXKHOCTH.

® OGpalueHue
YcTponcTBo Sepam He TpebytoT cneumanbHbiX Mep Nno obpalleHunto; BbiAepXKMBatoT NageHune ¢
BbICOTbI 1 M.

® XpaHeHue
YCTpONCTBO Sepam MOryT XPaHUTLCH B CBOEN OPUTMHANbHON yNakoBKe B NOMELLEHUU, KOTopoe
oTBEYaeT CNeayloLmMM XapakTeprucTUKaM OKpy>KatoLLen cpeapl.
e Temnepartypa: -40...+70°C (nnmn -40...+158°F)
e OTHocutenbHasi BnaxHocTb 90%.
e Ecnu oTHocuTenbHas BNaxHoOCTb npesbiwaeT 93%, a Temnepartypa npesbiwaeT +40 °C (unu

+104 °F), CpoK XpaHeHWs orpaHNYnBaeTCs OOHMM MECHALEM.

HononHutensHas uHdopMauns npusedeHa B pasaene Ycmolvyugocms K KIUMamu4yecKum
ycnosusm, cmp. 250.

Ecnun ycTponcTea 6yayT XpaHWTbCS B Te4eHUe ANUTENbHOrO BPEMEHMN, PEKOMeHayeTCs
NPEeAnpUHATL CriegyoLne mepsbl.

e He pacnakoBbiBaviTe pene 40 Havana Mcnonb3oBaHus.

e ExerogHo npoBepsiTe COCTOSHNE OKPY>KatoLLEen cpeabl U yNakoBKU.

Cpasy nocne pacnakoBku Ha pene Sepam AOMKHO ObITb MOAAHO HaNpPsSHXKEHMWE.

® TpaHcnopTUpoBKa
YCTporcTBO Sepam MOXHO NepeBO3UTb N0ObIM TPAHCNOPTOM NPU 00bIYHBIX AN AYeeK YCNoBUSIX.
Ecnun TpaHcnopTupoBKka 3aHUMaeT MHOTO BPEMEHU, CrieayeT Y4eCTb YCIOBUSI XPaHEHWS.

® OGpalieHue
Ecnun ycTponcTBo Sepam BbinageT U3 s4eiikvu, Heo6XoaMMOo BM3yasibHO OCMOTPETL ero COCTOsIHWE U
nofdaB Ha Hero HanpspkeHue.

® XpaHeHue
PekomeHayeTcs Kak MOXHO A0Sblle He CHAMATb C SIHEVKM 3aLLUMTHYH YNaKoBKY.
YcTpoiicTBo Sepam, nogo6HO BCEM 3NEKTPOHHbBIM YCTPONCTBaM, He OOMKHbI XPaHUTBLCS B YCIOBUSIX
MOBbILLEHHOW BRIaXHOCTN Gonee ogHoro mecsua. Ha H1x Kak MoXHO GbicTpee JOMKHO ObITb NogaHo
HanpsbkeHue. Ecnn 3To HEBO3MOXHO, CredyeT akTMBMPOBaTb CUCTEMY MOBTOPHOMO HarpeBa A4Yenku.

Mokasatenu TemnepaTtypbl U OTHOCUTENBLHOWN BIaXXHOCTU AOJMKHbI COOTBETCTBOBATL XapaKTepUCTUKaM
KNMMaTUYeCKoW YCTOMYMBOCTM yCTporcTBa Sepam. Cm. pasgen Yemodlyugocms K KIuMamu4eckum
ycrnosusm, cmp. 250.

Ecrn YCIoBUA UCNOJb30BaHUA BbIXOOAT 3a paMK/ HOpMalbHbIX, 0 HAa4ana BBOAA B SKCNyaTauuto cneagyet
npoBecCTn cneunanbHy NOAroToBKY, HANpMMep OpraHnM3oBaTb KOHONMUMOHUPOBaHME BO3AyXa NOMELLEHUA.

Cpena, 3arpsisHeHHasi TPOMBILLIIEHHBIMU OTX0AaMM (XI10p, (hTOPUCTOBOAOPOAHAS KMCIIOTa, Cepa,
pacTBOPUTENU U T.MN.), MOXET BbI3BaTb KOPPO3MIO SNEKTPOHHLIX YacTeit. MoaTomy nepes BBOAOM
npubopa B 3KcnnyaTaumio Heo6XoaAMMO NPOBECTU MEPbI N0 OLIEHKE Y KOHTPOITI0 OKpYXatoLLei cpeabl
(Hanpumep, o6ecne4nTs NPOBETPMBaHME BO3AYXa B 3aKPbITbIX MOMELLEHUSIX).

BospencTeume Koppo3um Ha yCTPOWCTBO Sepam NpoBEPSINIOCh B COOTBETCTBUM C CTaHAAPTOM
M3K 60068-2-60 npu cnegyloLwmux ycnoBusix.

® lcnbiTaHne 2 razamu: 21 geHb
® 25°C (unn 77°F), oTHOCUTENbHasA BNaXHoOCTb 75%
® 0,5 yacTtn Ha MunnnoH H,S, 1 yacTb Ha MunNMoH SO,
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Sepam cepun 10 — YcTaHoBKa

Mpuemka n naeHTudmrkaumsa obopyanosaHms

Mpuemka YcTponcTBO Sepam NocTaBnsTCs B KAPTOHHOM KOpobke, koTopas 3aluumLiaeT ux oT yaapos,
ob6opyaoBaHus nornyyaembIx Npy TPaHCMOPTUPOBKE.

Mo nony4eHunn ybegumTech, 4TO ynakoBka He Obina noBpexaeHa. B cnyvae kakvnx-nubo nospexaeHunin
OTMEeTbTE X B HaKNagHOW U U3BECTUTE CBOEro NOCTaBLUMKA.

Copepxumoe B Kopobke copepkuTcs cneaytoLlee.

ynakoBKU ® OpHo ycTporcTBo Sepam.

® KapTa HacTpoek, KOoTopble crieqyeT 3amnofiHUTbL U XPaHUTbL PAAOM C pene Sepam.

® VIHCTPYKUMA NO SKCNyaTaumm ¢ OCHOBHOM MHJpopMaLmeit Mo YCTaHOBKE M UCMONb30BaHMIO.
® CepTudumkar COOTBETCTBUS.

® 2 nakeTa C pasbeMamu

NpeHTnduka- PacnonoxeHHas Ha nepegHen naHeny NAEHTUMUKALNOHHAS STUKETKA UCMONb3yeTca Ans
LMOHHasA naeHTUdMKaLmm pene.
3TUKeTKa

Sepam
series 10 A42A —|—
REL59809
24-125V=
100-120V~
SN 814323

® © 0

WpeHTtndmkaTtop
PedepeHc
MMutanne
CepuiiHbIi Homep

A WON-=

YcnoBHoe o603HaveHne cM. B pasgene MoeHmucpukayusi, cmp. 18.

Mocne Y6enuTech, YTO NOCTaBMNEHO 3aka3aHHoe pene Sepam. B yacTtHocTH, ybeanTech, YTO HanpshkeHne
pacnakoBKu WCTOYHMKA NMUTaHUS COOTBETCTBYET BalleMy NPUMEHEHMIO.

HeobxoauMoO

BbIMNOJIHUTb

npoBepKy
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Sepam cepun 10 — YcTaHoBKa

YcTtaHoBka/cbopka

BBepeHue YcTporctBo Sepam BecsAT He 6onee 1,3 Kr 1 KpensTcs Ha MOHTaXHoW nnate TonwwmHon 1,54 mm.

OHU npeaHasHayeHbl 411 YCTAHOBKM BHYTPU MOMELLEHWIA.

YTtobbl 06ecneumnTb BOAOHENPOHNLAaeMOCTb, MOBEPXHOCTb NaHenn AOoJhKHa ObITb rMagKow 1 LenbHoW

Pasmepbl
MM

MM e
drotima

180

7,09 ‘ 123 - 16
4,84 ' 0,63

BbipesaHue BbipexsTe 0TBEPCTUE B MOHTaXHOI MnaTte creaytowmm obpasom:
MM

drotima

129~ *1
5.0 +0.04

I —

1611
-

6.34 10.04

B — e

A BHUMAHUE

OMACHOCTb NMOPE3A

O6paboTaliTe kpas BbIpe3aHHOIo OTBEPCTUSA, YTOObI yOanuTb HEPOBHOCTM.

Hecob6nioaeHne aTUX UHCTPYKLMIA MOXET NPUBECTU K TPaBMe UIU NOBPEXAEHUI0
obopyaoBaHus.
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Sepam cepun 10 — YcTaHoBKa

YcTaHoBKa YcTponcTBo Sepam Kpenutcs ¢ MOMOLLBIO 2 3aKMMOB, KOTOpble HaxoadaTcsi no 6okam 3a nepeaHen
ycTpoucTBa naHenbo.
Sepam -

p LWar Oewncteune PucyHok

1 Pacnonoxenue 3axuma (1).

2 BcTaBbTe pene Sepam B npopesaHHoe
oTBeEpCTME.

3 | OTKpOKTE 3aLUMTHYIO KPbILLKY, KOTOpasi
3aKpbIBAET KHOMKU HACTPOEK.

4 | 3aTsHWTE BUHTbI, Kak NMOKa3aHo, UCMOSb3ys
oTBepTKy Ne2 Pozidriv® (MakcMmarnbHbIi
MOMEHT 3aTskku: 2 Hem/17,7 cdyHTOB Ha
Anm).

I'IpOBepre nonoXxeHue 3aXXMmos c3agun. -

3akpouTe 3alMTHYIO KPbILLKY, KoTopast -
3aKpbIBaAeT KHOMKWU HACTPOEK.
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Sepam cepun 10 — YcTaHoBKa

Pa3bembl

BBegeHue

NpoeHTndmkaumsa

pa3bemMoB Ha
3agHen naHenu

,D,OCTyI'I KO BCEM pa3bemMam Sepam BO3MOXEH C 3aaHen naHenn. OHK SBNAITCS CbEMHbIMU U KpenaTca
K Kopnycy Sepam C NOMOLLbIO OBYX BUHTOB.

Pasbembl nocTaBnaTCA OTAENBHO: YCTaHOBUTE UX C MOMOLLbIO OTBEPTKNU.

Sepam cepum 10N n 10 B Sepam cepumn 10 A

Pasbem ans nutaHus un BeixogHbix perne ot O1 go O3

PasbeMm ans TokoBbix BXxog4oB OT dasHbix TT n TTHI.

2-npoBoaHou nopT cBsA3n RS 485 (Tonbko B Sepam cepun 10 A)

Pa3sbem ang BbixogHbix pene 04—07 n anckpeTHbix Bxoaos [1-14 (tonbko B Sepam cepun 10 A)

ooOow>

@ BawwuTHoe 3asemneHue
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Sepam cepun 10 — YcTaHoBKa

MoaknioveHue
pasLema Pa3b- | MoHTax Tun OTBepTKa MowmeHT
em KnemMmbl 3aTSHKKN
B ® Mposog 1,5...6 Mm2 (AWG 16-10) BuHT M4 Pozidriv Ne2 1,2..1,5 Hem
® 2 yuika ¢ BHYTPEHHUM AnamMeTpom 4 MM
AC ® [logcoeanHeHve NpoBoaoB 6e3 HaKoOHEeYHUKa BuHT M2.5 | OTBepTka C 0,4...0,5 Hem
nD e 1npoBog: 0,2..2,5 Mm? (AWG 24-12) MNOGKMM
e 2npoBoga: 0,2...1 MM2 (AWG 24-18) ;e;'B"'eM
e [InuHa oronenHus nposoga: 8-10 Mmm > MM .
) (0,09 gronmoB)
® Motax ¢ HakoHe4YHrkamu Telemecanique:
e 1 nposog 1,5 Mm% (AWG 16) ¢ OCHaCTKOI
Dz5CE015D
e [ns 1 npoeoaa 2,5 mm2 (AWG 12) DZ5CE025D
e [ins 2 nposogos 1 MMm2 (AWG 18) DZ5CE010D
e [lnuHa oroneHus nposoga: 8 Mm
D ® 3eneHo-XenTblit nposos 6 Mm2 (AWG 10) Bunt M4 | Pozidriv Ne2  11,2..1,5 Hem
® YUWIKO C BHYTPEHHUM ANaMETPOM MaKCUMyM 4 MM
® [nnHa < 0,50 m
MpumeyaHue. Pazbembl A 1 D, KOTopble NOCTaBNSATCA € pefnie Sepam, MOXHO 3aMeHUTb pasbemMamu
nog, HaKOHEYHMK C YLLIKOM, yKa3aHHbIMU B Tabnuue Hke. 3T pasbeMbl He NOCTaBMSATCS C pene u ux
HeobXo4MMO 3aKa3biBaTb AOMOSTHUTENbHO.
Pa3b- | MoTax Tun YKasatenb pasbema
em Knemmbi
A Mposog 0,5..2,5 MmM2 (AWG 22-12) BuHT M3,5 | Pitch Beau® EuroMate™ Molex
Ne03994004 14
D Mposog 0,5..2,5 MM2 (AWG 22-12) BuHT M3,5 | Pitch Beau® EuroMate™ Molex
Ne. 0399400418
Mepembiyuka Pasbem B ans nogknioveHns aaTtyunkoB Toka (dhasHble TpaHchopmMaTopbl TOKa U TOp HYyNeBon

nocneaoBaTenbHOCTU) ABNAsieTCA nepemblykon. OH MOXeT ObITb OTCOEAUHEH NOA TOKOM: ero
0oTCoeanHEHWE He NPUBOAUT K pa3MbIkaHWIO BTOPUYHOM LEenu TpaHCOpMaToOpOB TOKaA.
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Sepam cepun 10 — YcTaHoBKa

Pasbem A
Cxema Knemma HasHauyeHune
1-2 OnepaTtuBHOE NUTaHue
® HanpspkeHne UCTOYHMKa NUTaHWSA NepeMeHHOro Toka Ha
knemmax 1 um 2
1 ® HanpspkeHne UCTOYHMKA NMUTaHNSA NOCTOSIHHOTO ToKa
136~ o3 e Knemma 1: nonoxutenbHas NonsipHOCTb
ﬁ [ L e Knemma 2: oTpuuatensHas nonsapHOCTb
10 | 3-4n5-6 BbixogHoe pene O1
2 T 02 ® Knemmbl 3—4: HopmanbHO oTKpbITEIN KoHTakKT (HO)
; = ® Knemmbl 5-6: HopmanbHo 3aKpbIThI KOHTaKT (H3)
3 L o 7-8 1 9-10 BuixogHoe pene 02
% [T ® Knemmbl 7-8: HopmanbHo oTKpbIThIN kKoHTakT (HO)
=/~
+/~ S ® Knemmbl 9-10: HopmanbHO 3akpbITbii KOHTaKT (H3)
11-12 1 13-14 | BbixogHoe perne O3
® Knemmbl 11-12: HopmanbHo oTKpbITbIN kKOHTakT (HO)
® Knemmbl 13—14: HopmarnbHo 3akpbITbin KOHTakT (H3)
Pasbem B
Knemma MopknioyeHne BXOAOB TOKa
15-25 TokoBbIVi Bxog hasa A
14-24 TokoBbIi Bxoa ¢dasa B
13-23 TokoBbIi Bxog, hasa C
12-22 TokoBbIi Bxoa lo ot TTHI
® [1nsi cTaHgapTHOW M YyBCTBUTENbHOW 3aLUMThI OT 3aMblKaHWA
Ha 3eMnio
® [1ns pyHKLMM OYEHb YYBCTBUTENBHON 3aLMThI OT 3aMblKaHWi
Ha 3emnto (HoMuHan 2—240 A)
11-21 TokoBbivi Bxog o oT TTHI Tonbko Anst oyHKUMM OYEeHb
YyBCTBUTENMbHOW 3aLLMTLl OT 3aMblKaHUsi Ha 3emnto (HOMUHan
0,2-24 A)
Pasbem C Pasbem C aBnsieTca 2-npoBoAaHbIM NOpToM cBA3n RS 485 B ycTporictBo Sepam cepum 10 A:
Cxema Knemma |HasHauyeHue
1 C: 06wwmn (M3onmpoBaHHbIn nHTepdenc 0V)
2 S: aKpaHvpoBaHwue (Kknemma, NoAKNoYeHHas K BbIBOAY 3a3eMI1eHUs
Sepam)
3 DO0: knemma Ans nogknoyeHns K Beisogy A (unu L—) ynpaensiowero
nopta
4 D1: knemma ans nogknoyeHus K Beisogy B (unu L+) ynpasnsitowero
nopta
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Sepam cepun 10 — YcTaHoBKa

Pasbem D

3asemneHue

[ononHuTenkeHble BXOAbI 1 BbIxoAbl Ans Sepam cepumn 10 A nogkntodaroTes K pasbemy D:

Cxema Knemma | HasHauyeHue
1-2 OuckpeTHbIn BXog 11
2 18 3 K
oa—y18 nemMMa He UCnosnb3yeTcsi
= 4-5 Z 12
o~ 12 [uckpeTHbI BXOA,
= 6-7 OuckpeTHbIn BXOA 13
os— 214 .
= 13 8-9 OuckpeTHbin Bxog 14
mE ﬁ 10-11— | BeixogHoe pene O7: yCTPOWCTBO OTCMNEXMBaAHUS TOTOBHOCTU
10 12 ® Knemma 12: obas
|4<I: g ® Knemma 11: HopmanbHO OTKPbITbIN KoHTakT (HO)
Is{ g ® Knemma 10: HOpManbHO 3aKpbIThI KOHTaKT (H3)
s 13-14 BbixogHoe pene O6, HopManbHO OTKPbIThIA KOHTaKT (HO)
12
¢ g 15-16 BobixogHoe pene O5, HopManbHO OTKPbITbIA KOHTaKT (HO)
" <I: 2 17-18 BbixogHoe pene O4, HopManbHO OTKpPbITbIA KOHTaKT (HO)
1

Knemma 3asemneHus pene Sepam SIBNSAETCA 3aWUTHLIM 3a3eMneHnem. OHa gomkHa ObiTb
NOAKNIOYEHA K 3a3EMSIEHNIO SYENKN C MOMOLLIbIO MPOBOAA 3a3EMIIEHNS.

XapakTepuctika NpoBoaa 3a3eMIeHust:

® [IpoBoa: 3eneHO-XenTbl NpoBop, 6 MM2 (AWG 10).
® MakcumanbHas gnuHa: 0,5 m (20 groimoB)
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Sepam cepun 10 — YcTaHoBKa

CxeMmbl B Sepam cepun 10 N 11+ namepeHue Toka HyrneBomn NOCrneaoBaTeNbLHOCTY NPOU3BOANTCS:
noakKyYeHus ® [locpencteom 1 TTHIT.
Sepam ® B uenu HewTpanu 3-x TT 1A/5A.
Cepusa 10 N 11-
BapuaHT Ne1 BapuaHTt Ne2
Tok HyJ'IeBOVI nocrnegoBaTesibHOCTH, I/I3MepeHHbIﬁ Tok HyﬂeBOIZ nocrnenoBaTesribHOCTH, I/I3Mep6HHbIIﬁ B Lenun
1 TTHN HewTpanu 3-x asHbix TT
A A
B B
c c

X )(J(

S
S

T g OO 0 J
S ) R s

TpaHcdopmaTop Toka

1A/5A

&) &
A -
B — %
= =
% %
= =
] o1 . O1
/e = =

+i~
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Sepam cepun 10 — YcTaHoBKa

Sepam B Sepam cepuu 10 N 13+ onst uamepeHus Toka HyrneBoK NocrneaoBaTeNbLHOCTY UcMonb3yeTcst 1 Top
cepun 10 N 13- HyneBou nocnegoeartensHoctn CSH120, CSH200 v GO110, nogknioYeHHbIN K 0OOHOMY U3
cnegyoLwmnx BXO4OB:
® Bxogy 2-240 A.
® Bxoay 0,2-24 A.

A
B

c

CSH120
CSH200¢
GO110
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Sepam
cepumn 10 B 31

Sepam cepun 10 B 31+ namepset 3 Toka:

® 2 hasHbIX TOKa, NogoBaeMbIX ABYMSA pasHbimu TT.
® 1 TOK HyneBOWn NOCNeaoBaTeNbHOCTU, N3MEPSEMBII:

e opHum TTHI
e B Lenu HerTpanu TpexdasHbix TT.

BapwuaHT Ne1

BapuaHTt Ne2

Tok HyneBow nocrnegoBaTenbHOCTU, U3MEPEHHbIN
oaHum TTHI

Tok HyneBow NocnegoBaTenbHOCTU, U3MEPEHHbIV B Lienu
HenTpanu Tpex dasHbIx TT

A

B

C

O|o|>

el LV

g
S
g D
&
2 ¢
o
8
wn
&<
&)
] 03
|
=~
— 02
|
=
— o1
|
=~

NG
Pay

[31A

[31C
Bi

o]
@

o
N

MR NDOO
(@]
=

rH4ad{pHi] ®

=1~
+/~
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Sepam
cepun 10 B 41+ um
cepuu 10 B 42

Sepam cepuii 10 B 41+ 1 A 42+ namepsiioT crnegyoLme Toku:
® ®dasHble TOkU, M3MepsieMble ABYMS unu Tpems dasHbiMm TT
® 1 TOK HyneBOWn NOCneaoBaTenbHOCTU, U3MEPSEMbIN:

o OpHum TTHI.
e B uenu HenTpanu Tpex dasHbix TT.

BapuaHT Ne1

BapuaHTt Ne2

Tok HyrneBou nocneaoBaTenbHOCTU, U3MEPEHHbIV
ogHum TTHIM

Tok HyneBow NocrnegoBaTenbHOCTU, U3MEPEHHBIN B Lienn
HenTpanu Tpex gasHbix TT

ol
e
g
&
=
g
s
a<
@
:‘ 03
L]
=~
:rl 02
1]
=
:'J o1
1]
=

@

N¢.
N

O
@

)

%UU%U;}U%UU ®©
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Sepam cepun 10 — YcTaHoBKa

Sepam Sepam cepuii 10 B 43+ namepsiet cnegyoLimne ToKu:
cepuin 10 B 43 ® dasHble TOKN, U3MepsaeMble ABYMS Unu TpeMsi dhasHbivm TT.
® ToK HyneBoWn NocnenoBaTenbHOCTU, U3MEPEHHbIV OOHUM TOPOM HYIEBOM NOCNeAoBaTeNbHOCTU
CSH120, CSH200 unn GO110, nogkmnoYeHHbIM K OQHOMY M3 CNeayLUX BXOLOB:
e Bxogy 2-240 A.
e Bxoagy 0,2-24 A.

o|m|>

CSH120
CSH200¢
GO110

o]
@

o
N

g

B H I H{ I H
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Sepam cepun 10 — YcTaHoBKa

Sepam
cepumn 10 A d41em
cepum 10 A 42

Sepam cepun 10 A 41+ 1 cepun 10 A 42+ n3amepsoT cnegyoLne TOKU:
® ®dasHble TOkU, M3MepsieMble ABYMS Unu TpemMs dasHbiMm TT
® 1 TOK HyneBOWn NOCneaoBaTenbHOCTU, U3MEPSEMbIN:

e 1TTHI

e B HewTpanu Tpex dasHbix TT

BapuaHT Ne1

BapuaHTt Ne2

Tok HyneBow nocnegoBaTenbHOCTU, U3MEPEHHbIN 1

Tok HyneBow nocrnegoBaTenbHOCTU, NU3MEPEHHbIN B

TTHN HenTpanu Tpex gasHbix TT
A
B A
c B
C
\)(
g
s s
o 7 =2 ©
2 e ==y
& 051415 =
=, OSE78
g( OB 1043 =
o< =R IR 06 =314
0 ! A
'512 o7l m " 12
;0 o7 | ' 411
10
14 < M :
'3<I: 7 14< 8
6
7
|2<I: 5 13< 6
03 4 5
g os <y
1 <7 5
02 <] .
02

34




Sepam cepun 10 — YcTaHoBKa

Sepam Sepam cepumn 10 A 43+ namepsieT cnegyoLuii ToK:
cepumn 10 A 43¢ ® dasHble TOKN, M3MepsieMble ABYMS Unn TpeMst pasHbiMun TT
® ToK HyneBoW NocrneaoBaTenbLHOCTU, U3MepeHHbIN 1 Topom Hyneson nocnegosatensHoctn CSH120,
CSH200 nnn GO110, Nnoaknto4YeHHbIM K O4HOMY M3 CriefyHoLMX BXOO0B:
e Bxopg 2-240 A
e Bxopg 0,2-24 A

A
B
c
\)( X J(
1
g 25> [31A
Y O
1 SSBE oy
y
f‘ 2 3|C 05£ :]]g
D ;
22 3% 240 06% 3
G300 § SR 2
G200 ¢ 1 L 21 02-24An7| 011
0
' @ <]

(@]
>
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SNORO ON ©© = 5 A

o
N

H e H e 4
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+/~

RS 485

C S DO D1
1
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MoakntoyeHue TpaHchopmaTopoB Toka (TT)

MoakntoyeHne CrtaHgapTHble TpaHcdopmaTopbl Toka Ha 1 unu 5 A MOXXHO NOAKMIOYNTL K pene Sepam Ans UsmepeHns
TpaHccopmaTo-  (hasHbIX TOKOB 1 TOKA 3aMbIKaHUSI HA 3EMIILO.
OB TOKa
p [nsa onpeneneHus Tuna TpaHcopmMaTopa Toka cM. pasaen Boibop mpaHcghopmamopos moka,
cmp. 44.
Mpumep Ha cxeme BHU3Y MOKa3aHO MOAKIOYEHUE:
noaknYeHus ® Tpex dasHbix TT ana namepeHnsa asHbIX TOKOB.

® OpHoro TTHI onsa nsmepeHnst Toka HyneBoK NoCneaoBaTeNlbHOCTU.

A
B
C

'\
/s

N

TpaHcdopmaTop Toka

1A/5A
@

TTHN TpaHccopmaTop Toka HyreBoKr NocneaoBaTenbHOCTU AOMKEH U3MEPSITb TONbKO CYMMY Tpex dhasHbIX
TOKOB. TakMm obpa3om, TOoK B 9KpaHe Kabens JomkeH 6biTb nckmoveH. YTobbl TOK B 3kpaHe kabens He
n3MeHsnca TpaHcopmMaTopoM, ero crieqyeT UCKNIoYMTb, 3aCTaByB NPONTHN Yepes TpaHcdopmaTop
BTOpOV pa3 B 06paTHOM HanpaBneHuu.

3T0 MOXHO caenathb, NOAKIIOUMB K 3eMIe 3KpaH, BbiBedeHHbI Ha KoHel kabens, ¢ NoMOLLbI0 NpoBoaa,
NOAKITHYEHHOTO K TpaHcgopMaTopy Toka. TOT NPoBOA He A0IKeH KOHTaKTUPOBaTh C Kakon-nmbo
NOAKIHOYEHHON K 3eMIie AeTarblo, NMoKa OH He MpoiaeT Yepes TpaHchopMaTop Toka; B MPOTUBHOM
Crnyyae MCronb3yiTe N30SIMPOBaHHbIN NPOBOA.

36



Sepam cepun 10 — YcTaHoBKa

Mepbli
npeaoCcTOpPOXK-
HOCTU Npu
NoAKIHYEeHUN

PekoMeHayeMbIn
Kabenb

® YbeauTechb, UTO B OTCeKe TpaHCopMaTopOB ToKa 0bLLMe TOUKM BTOPUYHbIX Lienem
TpaHchopMaToOpPOB MOAKITHOYEHBI C MOMOLLbIO MPOBOAOB PABHOWM Y MakCMMarbHO KOPOTKOM ANVHbI K
3aLUUTHOMY 3a3EMIIEHMIO AYENKN.

® [logknounte BTOPUYHbIE Lieny TpaHCdopmMaTopoB ToKa K pasbemy B.

® [pukpenute kabenb kK METANNINYECKOMY KapKacy siYenku.

® CoepguHute Knemmbl 23, 24 1 25 nepemblyKoi BMECTE, HE NoaKItoyas UxX K 3eMrie.

A OMNACHOCTb
OMACHOCTb MOPAXKEHMNS NEKTPUYECKMM TOKOM, AYFOBOIO PA3PSIIA NN OXOFOB

® Hukorga He OCTaBnsITE BTOPUYHYIO Lienb TpaHcopmaTopa Toka pa3oMKHYTON. Beicokoe
HanpsKeHWe B Pa3OMKHYTOW LIEN OnacHo Ans nepcoHarna u MoXeT NoBpeanTb YCTPOMUCTBO.
® Hukorga He pa3mblkanTe BTOpMYHbIE Lenu TT, korga no NepBUYHON MPOXOAUT TOK.

HecobniogeHune aTux VIHCprKLWIVI MOXXeT NpuBecTn K CMepTn nnun cepbesﬂoﬁ TpaBMme.

Ecnu Heobxoaumo pa3beanHUTb TOKOBbI€ BXOObl pene Sepam:

A ONACHOCTb

OMACHOCTb NMOPAXEHUA INEKTPUHECKMM TOKOM, [IYTOBOI'O PA3PAOA UITK OXKOroBs

® HapesaiTe AUANEKTPUYHCKME NepyaTky Ha CryyYan NPUKOCHOBEHUS K pa3bemy, Ha KOTOPbIN
Cny4arnHo nogaH TOK.

® OrTknioynTe pasbeMm B, He oTcoeanHsA OT Hero Nposoaa, Npu 3TOM BTOPUYHbIE Lenu TT ocTaHyTca
3aKOPOYEHHBIMU.

HecobniogeHune aTux VIHCprKLWIVI MOXXeT NpuBecTn K CMepTn nnun cepbesﬂoﬁ TpaBMme.

MonepeyHoe ceveHve kabens Ans NoAKIYeHUsl TpaHCOPMaTopOB ToKa creayeT BolibupaTs B
COOTBETCTBUM C XapaKTepUCTUKaMn BTOPUYHBIX Lienel TpaHCc(opMaTopOoB U ANMHOM BTOPUYHLIX Lienei,
C TeM YTOGbI OrpaHNYUTb Harpy3Kky Ha TpaHcdopMaTopbl TOKa.

JononHutenbHyto nHopMaumio CM. B pasgene 3adaHue pasmepos mpaHcghopmamopos, cmp. 44.
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MogknroyeHune TOpa HyﬂeBOI7I nocrnenoBaTesyibHOCTU

MoaknioyeHue
Topa HyneBom
nocnepoBartenb
HOCTU

Cxema
noaKnovYeHus

CreupmansbHo CnpoekTUpoBaHHble Topbl Hynesown nocnegosartensHoctn CSH120, CSH200 n GO110
npeAHa3HayeHbl AN NPSMOro n3MepeHusi Toka 3amblkaHnsa Ha 3emnto. MIx HeobxoarmMo ncnonb3oBaThb ¢
pene Sepam C O4eHb YyBCTBUTENbHON 3aLLMTON OT 3aMblKaHWs Ha 3eMITIO.

VX MOXXHO NOACOEOUHNTL K 2 TOKOBBIM BXOAaM 3aMbIKaHUSA HA 3eMJIK0 C Pa3HOM YyBCTBUTENbHOCTbIO:
® Bxog 2-240 A
® Bxop 0,2-24 A

YT06b! MONY4YNTb AONOMHUTENBHYIO MHCPOPMaLIMIO N0 TOPaM HyNEeBOW NOCNenoBaTeNbHOCTH, CM.
pasgen Topsi Hynesol nocriedosamenbHocmu CSH120, CSH200 u GO110, cmp. 46.

Ha cxeme BHM3Y NOKa3aHO Noakrnk4yeHmne Topa HYHEBOVI nocnegoBartesibHOCTU ANA U3MepeHna Toka

A
B
C

3aMblKaHUA Ha 3eMIto:

5\

CSH120
CSH200¢
GO110
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Top HyneBon
nocneposa-
TeNbHOCTU

Mepbl
npeAoCTOPOXKHO
CTU NpuU
NoAKMYEeHUn

PekomeHAayeMbI
Kabenb

Top HyneBoW NocrneaoBaTeNbHOCTU AOIMKEH N3MEPSITb TONMbKO CYyMMY TpeX hasHbIX TOKOB. Takum
obpa3om, ToK B 3KpaHupoBaHuM (bpoHe) kabenst 4omkeH ObiTb MCKIHOYeH. YToObl TOK 3KpaHUpOBaHMS
kabens He onpeaensancst TOpoM HyneBoW NoCcneqoBaTeNlbHOCTM, €0 CriegyeT UCKIYUTb, 3aCTaBmB
NPONTK Yepes TOp HyNeBOn NOCreaoBaTenbHOCTM BTOPON pa3 B 06paTHOM HanpasneHun.

OTO MOXHO caenatb, NOAKIMIOYMB K 3eMI1e 3KpaH, BbIBEAEHHbIM HA KOHEL, BbICOKOBOSLTHOMO Kabens, ¢
NMOMOLLIbIO NPOBOAA, NPOXOASILLEro Yepes TOp HyreBOM NOCneAoBaTenbLHOCTU. ATOT NPOBOA HE AOMKEH
KOHTaKTMPOBaTb C KakOM-NnbBO NOAKMYEHHOW K 3eMI1e AeTarnblo, NoKa OH He NponaeT Yyepes Top
HyJ'IeBOVI nocnegoBaTesibHOCTU; B MPOTUBHOM Cly4dae VICI'IOJ'IbSyI7ITe I/I3OJ'IVIpOBaHHbII7I nposoa.

® [logknounTe BTOPUYHYIO LieMb TOpa HyeBoW NocneoBaTenbHOCTY K 3aLLUMTHOMY 3a3eMIIEHUIO
SIYENKM, HanpUMep MOAKIIOYMB K 3aLLUMTHOMY 3a3emMreHunto knemmy 21 (unu 22) pene Sepam.

® [pukpenute kabenb K METANNNYECKOMY KapKacy siYenKu.

® [logknoumTe sKpaHMpoBaHue kabens BTOpuYHbIX Lener TTHI K 3alnTHOMY 3a3eMIIEHNIO CaMbIM
KOPOTKMM CMOCOOOM, Hanpumep C NOMOLLbIO kKnemmbl 21 (unu 22) pene Sepam.

® He 3aszemnsavite kabenb kakumun-nnbo apyrumm cnocobamu.

MpumevaHue. MakcmanbHoe conpoTtueneHne nposoga ot TTHIT k Sepam He fOMKHO NpeBbIWaTh
4 Om (1.e. He 6onee 20 m npu 100 MOM/Mm).

Vicnonb3ynte aKpaHMpPOBaHHYIO TOHKOW MEAHOM ONMeTKOW BUTYIO Napy CO crneayroLwmnmMm
XapakTepucTuKamm:

XapakTepucTukm 3HavyeHus

CeueHvie NpoBoAHMKa > 1 Mm2 (AWG 18)
ConpoTusneHve < 100 mOm/m
MuHMManbHas anekTpuyeckas NPOYHOCTb 1000 B (700 B RMS)
OVaneKkTpuka
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MoaknioueHne AUCKPETHbLIX BXOAOB U BbIXOOOB perne

Mepbl
Oe3onacHocCTH

YctaHoBKa
BbIXOAHbLIX pene

MoaknioveHue
ANCKPEeTHbIX
BXOAO0B

PekomeHaauuns
no
noAaKMn4YeHno
ONCKPEeTHbIX
BXOA0B

A ONACHOCTb

ONACHOE HAMNPAXEHUE

CnegwuTe, 4TO6bI ONAcHOE AMHAMUYECKOE HaNPSKEHNE He BO3HMKANO OAHOBPEMEHHO C HanpsKeHeM
Ha oTKpbITbIX YacTax (SELV, PELV unn PEB) 6noka nutaHusi u Ha I/O pasbemax A u D. Jlornyeckue
BXOAb! U BbIXOAb! pENe M30MMpOoBaHbI APYr OT Apyra NPOCToW U3onsumen.

HecoGniogeHne aTUX MHCTPYKLMIA MOXET NPUBECTU K CMEPTU UM Cepbe3HON TpaBMe.

BbixogHble pene Sepam sBnsAOTCS "CyxMMK" KOHTaKTamu.

A BHUMAHUE

OTKA3 3ALLUUTbI NN NOXXHOE CPABATbIBAHUE

Ecnu Ha pene Sepam 6onblue He NogaeTcs NUTaHUe UM OHO HaXOOUTCA HUKe HeobXxoanMoro
YPOBHS, 3alLMTHbIE PYHKLUKN BOMbLUEe HEAKTUBHbLI 1 BCE BbIXOAHbIE pene Sepam 06eCToUEHbI.
Y6eonTtech, 4TO STOT pexuM paboTbl U BTOPUYHbIE LIeNn pene yCTPOUCTBa OTCNEXUBAHUS TOTOBHOCTM
COBMECTUMbI C BaLLIEN YCTaHOBKOW.

Hecob6ntogeHune aTUX UHCTPYKLMIA MOXET NPUBECTU K TPABMe UMK NOBPEeXAeHUI0
ob6opyaoBaHus.

YeTbipe OMCKPETHbIX BXoda pene Sepam cepun 10 A a9BRSOTCS HE3ABUCUMBIMU U HE UMEIOT
HanpsaxXeHua.

HanpsikeHue ncrodyHuka nutaHusa pene Sepam cepun 10 A onpegensert:
® [lnana3oH HanpsKeHWUs NUTaHUst AUCKPETHbBIX BXOA0B.
® [lopor cpabaTtbiBaHWSA AUCKPETHbIX BXOZOB.

[aHHble 3HavyeHus1 cM. B pasgene JSlocuyeckue exodbl, cmp. 248.

[nsa pene Sepam cepun 10 A «=A u cepun 10 A «*E paboTa nornyeckoro Bxoga AormkHa
COOTBETCTBOBATb TUMY HaMNpPsXKeHWs, KOTOPOE NPUMEHANOCh ANA UX akTuBaumu: NepemMeHHbIn nnm
NMOCTOSIHHBIN TOK. [1ns aTOoro HeobxoAnMo 3afdaTb KOHUIypaLMo HanpsKeHUs B AMAnoroBoM aKpaHe
JIOTMYECKUE BXO/Abl meHio napameTpos. o ymonyaHuio 3agaH NoCTOAHHbLIN TOK (B noctosHHOro
TOKa).

YUT06bl CHU3UTL NOCNEACTBUS HaPYLLUEHUS 3NEKTPOMarHUTHOM COBMECTUMOCTU, MeXAy NpoBoAaMu noa
HanpskeHWeM B OOHOM COEAMHEHUN He JOSHKHO ObiTb neTenb. Mpy NOAKMHYEHUN C UCTONb30BaHUEM
BUTOW Mapbl UCXOAALWMIA 1 0GpaTHbIN NPOBOA OCTalTCA GNM3KO APYT K APYry Mo BCe ANuHe
coeanHeHus.

N

<l: "
<

~/— ~/=
/ ~/+ ~/+
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MopgknroyeHune nopTta cBA3n

BeeaeHue B Sepam cepun 10 A cBSI3b OCyLLECTBNAETCA NOCPEACTBOM 2-MPoBOAHOrO nopta ceasn RS 485 EIA.
MoaknioyeHne No WKHe OCyLLEeCTBAETCS HanpsMYyo U He TpebyeT AONOMHWUTENbHbLIX YCTPOMCTB.

Cxema MNoaknoyeHne ocyllecTBnseTcs wnengom m TpeGyeT Hann4na pe3ncrtopa Ha KoHue NHun:
noaknr4yeHus

Knemma | MoaknioveHHbIN anemMeHT Onucanue
AaHHbIX
1 C: obLmin Knemma, nogkntoyeHHas K KOMMYHUKaLUMOHHOMY UHTepdericy 0V
S: aKpaHupoBaHue Knemma, nogkntodeHHas k BbIBOAY 3a3eMrieHus pene Sepam
3 DO Knemma gns nogkntodeHus k Beisogy A (unu L—) ynpasnstoiero
nopta
4 D1 Knemma gns nogkniodeHus K Beisogy B (unum L+) ynpasnstowero
nopta
Mepbi KonnyecTBo nogknoveHHbIX pene Sepam He A0OMmkHO npesbiwaTth 31, a obwas agnuHa kabenst He
npeAoCTOPOX- JorxHa npesbiwatb 1300 m.
HOCTU Npn MopkntoyeHne akpaHMPOBaHUS Kabens Takke AOMKHO OblTb MakCMManbHO KOPOTKUM.
NoAKNYeHnn

Ecnn Sepam HaxoguTcs B KOHUE NUHUW, YCTAHOBUTE PE3UCTOP COrnacoBaHWs CONPOTUBIIEHWI Ha
150 Om (cm.: VW3A8306DR) mexay knemmamu 3 1 4 pasbema C.

Pekomenayembin  /cnonbayinTe kabenb "Butasd napa" ¢ 3kpaHOM U3 TOHKOW MeOHOMN ONMeTkN C MUHUMarbHbIM

kabenb nepekpbiTnem B 85% v cnegylowmmm xapakTepucTmkamu.
XapaKkTepucTuku 3HauyeHus
CeyeHune npoBoAHMKa > 0,22 Mm2 (AWG 24)
ConpoTuBNEHNE Ha eQUHUYHYIO ANUHY < 100 mOm/m (30,5 MOM/cpyT)
EmkocTHOe conpoTuBreHne mexay NpoBogHMKamMm < 60 n®/m (18,3 n®/dyT)
EmkocTHOe conpoTuBreHue mexay NPOBOAHUKOM U < 100 n®/m (30,5 nd/cpyT)
3KpaHUPOBaHUEM
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Bbi6op TpaHcdopmMaTOpOB TOKa

BBegeHue

MpuHUMn
BblOOpa
TpaHcdhopmaTto-
pa Toka

MpakTuyeckasn
MHdopmauma

MpuHuMn
pacuyeTa Toka
HacblWeHUa ans
knacca P

TokoBble hasHble Bxoabl perne Sepam MoryT ObiTb NOAKIOYEHbI K CTAaHAAPTHLIM TpaHcdopMaTopam
TokaHa 1 mnn 5 A.

TpaHcdhopmMaTopbl ToKa AOMKHbBI BbITb BbIGpaHb! TakuM 06pasoM, YTODObI OHW He [OCTUranu HacbILLEHUS
npu Tokax, Ao 5 In 1 BbINONHANOCHL TpeboBaHNE TOYHOCTU U3MEPEHNUS.

Ycnosuem npu Bolbope TT siBAsieTCs TOK HacblweHusa TT, BbIGOp 3aBUCUT OT BPEMSI-TOKOBOW
XapaKTepUCTUKM MakcumMarnbHON TokoBor 3awwmTel (MT3).

Bblgepxka BpemMeHu 3apava PucyHok

HesaBucrmas Bblaepxka | HacbiweHus > 1,5 x Tok cpabaTbiBaHWs t
BpemeHu (HBB) (Is) A

>
>
Is 1,5 Is |<&— | HacblleHMs

IDMT | HacblweHusa > 1,5 X 3Ha4YeHne KpUBOW, t

KOTOPOE SIBNAETCH MEHbLLUUM U3 2 A

crneayoLmx 3Ha4YeHWit:

® [sc max, MakcuManbHO BO3MOXHbIN
TOK KOPOTKOIO 3aMbIKaHUS

® 20 x Is (aMHamuyeckuin AManasoH
KPVBOW C 3aBUCMMOWN BblAEPXKKON

BpeMeHH)

-
<« HacblLLeHMs!

11,5 muH. (Idc makc., 20 Is)
MuH. (Idc makc., 20 Is)

MeToa pacyeTa Toka HacbILLEHMS 3aBUCUT OT Krnacca TovYHoCTK TT, Kak YKa3aHO HUXKe.

B otcyTtcTBME Kakon-nubo nHdopmMaumm 0 HacTponKax NPMBEAEHHbIE HUXE XapakTepuCTUKM NogovuayT
ans 60MnblWMHCTBA CUTYaLUNA.

HoMuHanbHbIN HomuHanbHas Knacc TouHoctu u | ConpoTuBneHue ConpoTtuBneHue
BTOPUYHbINA TOK Harpy3ka HOM. NpegenbHas | BTopu4yHou oomoTku TT | Harpy3ku

Ins VAct KpaTHOCTb Rct Rw

1A 2,5BA 5P20 <30m < 0,075 Om

5A 7,5BA 5P20 <0,20m < 0,075 Om

Knacc TT P xapaktepusyeTcs cnegylowmmMmm akTopamu.

® Inp: HOMUHArbHbLIA NEPBUYHBIN TOK (B A)

® InS: HOMMHAnNbHbIV BTOPUYHBIN TOK (B A)

® Knacc TOYHOCTW, KOTOPbIN BbipaxaeTcs B npoueHTax 5P nnm 10P n HommnHanbHas npegensHas
kpaTkocTb (FLP), 3HaueHus1 koToporo moryT 6bITb 5, 10, 15, 20, 30

® VAct: HomnHanbHasi Harpy3ka, 3HauyeHusi KOTopon MoryT 6bITb 2,5/5/7,5/10/15/30 BA

® Rct: MmakcumanbHoe conpoTUBIEHME BTOPUYHOM 0O6MOTKM (B OM)

YcTaHoBKa XxapakTepuanpyeTcsi Harpy304HbIM COnpoTmBrieHneM Rw BTopuyHom obmMoTkn TT
(o6bmoTka + 3almuTHOE pene).

Ecnwn Harpyska TT cooTBeTCTBYET HOMUHAIbLHOW Harpyske, T.e. Rw x Ins? < VACt, TO TOK HaCbILLEHMS!
Bbiwe, 4yem FLP x Inp.

Ecnu conpotusneHune Rct n3BecTHO, To MOXHO paccunMTaTb HOMMHAIBHYIO NpeaenbHY0 KpaTkoCTb
(FLP) TT, koTopbIn yunTbiBaeT peanbHyto Harpysky TT. Tok HacblweHusi paBeH peanbHbin FLP x Inp,
2
actualFLP = FLP x BetxIns +VAc;
rae: (Rct+ Rw) x Ins
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Mpumepsbl
pacuyeTa Toka
HacblleHna ansa
knacca P

MpuHUMN
pacuyeTa Toka
HacbllWeHna ansa
knacca PX

Mpumepsbl
pacyeTta ToKa
HacbllWeHna ansa
knacca PX

Bosbmem TT co cneaylolwmMMmn XxapakTepucTukamu:
® KoadduumeHT TpaHchopmaumm: 100 A/5 A

® HomuHanbHas Harpyska: 2,5 BA

® Knacc TouyHocTn n FLP 5P20

® ConpoTtueneHne BTopuyHon obmoTtku: 0,1 Om

Y106kl nonyunTe FLP meHbLue 20, T.e. Tok HackliweHusi paBeH 20 x Inp = 2 kA, Harpy3o4Hoe
conpoTtusneHne Rw TpaHcdopmatopa Toka AOMKHO ObiTb MEHbLLE CrEAYHOLLEro:

Rw,max = VAct = 2—25 = 0,10m

OTOo COOTBETCTBYET NPOBOAY ANMHHOM 12 M C NONepeyHbIM ceveHnem 2,5 mm 2 (AWG 12) gns
npubNN3nMTENBHOrO CONPOTUBMEHUS HA eANHUYHYIO ANVHY B 8 OM/KM.

[ns ycTtaHoBKky ¢ NpoBOoAoM AnnHon 50 M ¢ nonepeyHbIM ceveHnem 2,5 MM2 (AWG 12), Rw = 0,4 Om.

Monyyaem:

2
RctxIns” + VAct _ 20 0,1x25+25 _ 8

PeanbHast FLP = FLP x 5 = eUX (0,1+0,4)x25

(Rct+Rw) x Ins
CnepoBatenbHo, HacbileHne marHuTonposogda TT = 8 x Inp = 800 A

MpumeyaHue. MonHOe CONPOTUBIEHNE TOKOBLIX BBOAOB perie Sepam (< 0,004 Om) coBepLUEHHO
HE3HaYMTENBbHO MO CPABHEHUIO C COMPOTUBIIEHNEM OOMOTKM.

Knacc PX TpaHcchopmaTopoB TOKa XxapakTepusnpyeTcs criefyrowmMmm dpaktopamu.
® |Inp: HOMUHANbHbBINA NEPBUYHBIN TOK (B A)

@ INS: HOMMHAIbHBIN BTOPUYHBIA TOK (B A)

® \/k: HOMMHanbHOe 3HaYeHne HanpsXkeHns To4ku nepervba (B B)

® Rct: makcmmanbHoe conpoTusneHe BTopuyHon obmoTkm (B Om)

ToK HacbILLEHMWSI paccYUTBLIBAETCS UCXOAA U3 HAarpy304HOro CONpPOTUBEHN Rw BTOpuYHON o6MoTkn TT
(obmoTKa + 3awWwmuTHOE pene).

Vk___ Inp

IHACHILeN. = Bets Rw " Ins
KoadhdmumenT TpaHcdopmauum | Vk Rct Rw HacblweHne maruutonposoaa TT
TpaHccgopmaTopa Toka
100 A/5 A 174B [0,130m | 0,4 Om
- 174 1P g 56, Inp= 656 A
0,13+04 5
100 A/1 A 87,7B [3,50m |0,40m
= 877 INB_ 5548 x Inp= 2248 A
35+0,1 1
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Topbl HyneBou nocneaoBatensHoctn CSH120, CSH200 n GO110

DyHKUMA CrieumanbHoO CnpoekTUpoBaHHble Topbl Hynesown nocnegosartensHoctn CSH120, CSH200 n GO110
npeAHa3HayeHbl Ans NPSIMOro 3MepeHus Toka 3aMblKaHns Ha 3eMnto. Beuay MX HU3KOBOMBTHON
N30MALMN OHW MOTYT UCMONB30BaTbCA TOMLKO Ha kabensx.

® CSH120 n CSH200 sBnsTca TpaHcdopmaTtopamMu 3aKpbITOro TMna, ¢ PasnnyHbIM BHYTPEHHUM
OVameTpomMm:
e BHyTpeHHuii guameTtp CSH120 coctaBnset 120 mm.
e BHyTpeHHuii guameTtp CSH200 coctaBnseTt 196 mm.

® BHyTpeHHWU anameTp TpaHcdopMaTopa ¢ pasaeneHHbiM cepaedHnkom GO110 coctaBnsieT 110 Mm.

@ @ ®
,i .0-1&."1: . |
; -~ > b _\ &j ngi_f_‘!o . &
/o N 9

- r:f‘ * E= .
0 g * 0o~ @
) & "_i_,'l
1 CSH200
2 CSH120
3 GO110
XapakTepucTukm
CSH120 CSH200 GO110

BHyTpeHHUI anameTp 120 mm 196 mm 110 mm
Macca 0,6 kr 1,4 kr 3,2 kr
ToyHoCTb Mpu 20°C 5% 5% <0,5% (10...250 A)

Mpu -25...+70°C(-13...+158°F) | <6% <6% <1,5% (10...250 A)
KoadhpuumeHT TpaHchopmauum 470/1
MakcumanbHbI AoNYyCTUMBIN TOK 20kA—1c
Pabouyas Temneparypa -25...+70°C
TemnepaTypa xpaHeHusi —40...+85°C
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Pa3mepbl
CSH120 n
CSH200

Pasmepbl GO110

OTKpbITHE
GO110

3akpbiTue
GO110

4 x6 MM 4 x5 mMm
A
}
a K B
| !
LI
- E > «— D —
Pa3smepbl A B D E F H J K L
CSH120 MM 120 164 44 190 80 40 166 65 35
CSH200 MM 196 256 46 274 120 60 254 104 37

M5
T3
T2 { ¥
T2
8 Mm
Pa3mepbl A B C D E F
GO110 MM 110 224 92 76 16 44

Yto6b!l oTkpbITE GO110 CT, npogenaiiTe cnegytoLlee:

LWar

OenctBue

1

OTBepHuTe 06e raikn T1 u n3sneknte 2 wtndra

2

OTBepHuTe 06€ raviku T2 1 n3BneknTe 2 CTEPXKHS

YUTo6bl 3akpbiTb GO110 CT, BbINONHUTE CriegytoLLee:

LWar DOenctBue
1 YcTaHoOBUTE HA MECTO 2 CTEPXHS U 3aTsiHUTe obe rankm T2
MomeHT 3atskku: T2 = 30 Hem
2 YcraHoBuTe Ha MecTo 2 WwtudTa n 3atsHuTe obe rankm T1
MomeHT 3atskkun: T1 =70 Hem
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Mepbl

npeaoCcTopPoOXHO

T npm A ONACHOCTDb

ycTaHoBke OMACHOCTb NOPAXEHUS ANEKTPUYECKUM TOKOM, IYTOBOIO PA3PAOA UIN OXOroB

® [laHHOoe obopynoBaHue OOIMKEH YCTaHaBNUBATL TOMNBbKO KBanNMULMPOBaHHEGIN nepcoHan. Takve
paboTbl AOIMKHbI BLINOMHATLCHA TOMLKO MOCIE NPOBEPKN TEXHUYECKNX XapaKTEPUCTMK YCTPOWCTBA U
CTPOro B COOTBETCTBUM C AEWCTBYIOLLMMM NpaBuniamMy no oxpaHe Tpyaa v npu akcnnyaraumm
3MNEeKTPOYCTaHOBOK N MECTHBIMU MHCTPYKLUSAMMU.

® HWKOIOA He paboTalite B OQNHOYKY.

® OTkniounTe NUTaHWe o Havana paboTbl CHapyXu UK BHYTpU AaHHoro obopyaosaHus. Obpartute
BHUMMaHWE Ha BCE MCTOYHVKM NUTaHWS, BKITHOYast BO3MOXHOCTb 06paTHON TpaHcdopMauuu.

® Bcerga nonb3ynTech ykasaTenem HanpsKeHus Ans onpegeneHns OTCYTCTBUSA HaMpPsHKEHWS.

® HapgexHo 3aTaHMTe BCe KNEMMbI, Aaxe Te, KOTOPble HE NCMOSb3YTCS.

® [1ns BbINONTHEHUS] O4EHb YYBCTBUTENBHOIO U3MEPEHUS TOKA 3aMblKaHWS Ha 3€MITI0 MOXHO
MCNoSb30BaTh TOMLKO TOPbI HyNeBor nocnegoBarensHoctn CSH120, CSH200 n GO110.

® YcTaHOBMWTE TOpbI HYNEBOW NOCefoBaTeNbHOCTU Ha N30NMpoBaHHble kabenu (TpaHcdopmaTtopsl
TOKa He obnagatT M3onsaumen cpegHero HanpsPKeHus).

® DJOkpaHMpoBaHWe kabenew ¢ HOMUHanNbHbIM HanpshkeHnem Biile 1000 B gomkHO ObITh Takke
MOAKIMHYEHO K 3alLUTHOMY 3a3EMIEHNIO0.

HecoGniogeHne aTUX MHCTPYKLMIA MOXET NPUBECTU K CMEPTU UK CEpbLe3HON TpaBMe.
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MHCTPYKUMK No ycTaHOBKe PucyHok

BbibepuTe TpaHcdopmatop ¢
OVMaMeTpoM He MeHee YeM B ABa
pasa 6onblue AnameTpa
npoxoasLLero Yepes Hero kabens
(kabeneit)

Crpynnupyvite kabenb (kabenwu) B
cepeavHe TpaHcdopmaTopa v ¢

NMOMOLLIbIO M30nMpYyloLLe 06BA3KK
3adukcupyinTe ero Bokpyr kabens

He crubante kabenv B6nman
TpaHcdopmaTtopa: YcTaHaBnmeante
TpaHcchopmMaTop Ha NpSMoMm
yyacTke kabenew, KOTOpbIA He
MeHee YeM B [iBa pasa ANnMHHee
OvameTpa TpaHcgopmMaTopa

He 3abyabre nponyctuTb
3a3eMreHne akpaHa vepes
TpaHcgopmarop.

[MpoBepbTe NpaBUbLHOCTL
NPOXOXAEHWS 3a3EMITEHUS OMNINETKM
kabenen yepes TTHI.

XapakTepuctTukm

noAKNiotieHnA TpaHcdopmarto | MogknioyeHue Tun knemmbl | UHcTpyMeHTbI | MOMEHT 3aTAXKK
p Toka
CSH120, ® 1.2,5mm2 (AWG 18...12) BuHt M3,5 OtBepTka C 0,8...1 Hem
CSH200 NMOCKUM

® [InvHa Hen3onNMpoBaHHOTO NPoBOAA:

8 MM nessuem 3,5 um

GO110 ® [posog 1,5...6 Mm2 (AWG 16...10) BuHT M5 [aeyHbin kntod | 30 Hem

® YLUIKO C BHYTPEHHUM ANaMeTPOM Ans raikn M5

5 mMm
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JKkcnnyaTtauus

CopaepxxaHue
3TOW rnaBsbl

[aHHaga rmaea nocsslleHa cnegyunmMm Temam.

Tema CtpaHuua
WHTepdenc nonb3oBaTtens 52
Okcnnyataums 54
Hactporika 57
[MepeyeHb nyHKTOB MeHI0 Sepam cepumn 10 N 61
[MepeyeHb nyHkTOB MeHo Sepam cepun 10 B 64
[MepeyeHb nyHkTOB MeHo Sepam cepun 10 A 68
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UHTepdenc nonb3oBartens

MepeaHas MHTepdenc nons3osatens (UMI) Ha nepeaHen naHenn pene Sepam COCTOUT U3 aucnnes,
naHenb CBETOAMOA0B N KHOMOK.

epmeTnyHas NOBOPOTHAS KpbILLKa CRY>XUT ANA NPeAoTBpaLleHnss HeCaHKLMOHUPOBaHHOMO AOCTYyNa K
KHOMKaM HaCTPOMNKM.

Ha PUCYHKEe BHMN3Y NOKa3aHbl ABa MNONTOXXEHUA KPbILLKW.

Kpblwka 3akpbiTa KpbllwkKa oTKpbITa

@0 ©

<JA IB IC

= IA IB IC

100A 102A 104A

Oucnnen

CeeToamnoabl COCTOsIHUSE Sepam

CseToauoapl curHanbHble (cpabaTtbiBaHve 3awwumT)

MecTo ans cos3gaBaeMoro nonb3oBaTerneM sipfbika ¢ 0603Ha4YEHUSIMU COBbITUI (CUTHaNoB)
KHonka cbpoca (kBuTMpoBaHMs) Sepam u cbpoca MakCMMETPOB
OTMKeTKa C YCNOBHbIM 0003HaYeHeM

KonbLo ans onnombupoBaHus

KHonku BeiGopa

KHonku ans Beibopa MeHo u TectupoBanusa CU[

10 TlukTOrpamMmbl MEHIO

11 YkasaTenb MeHi0

12 Ortcek onsa 6arapeun (Sepam cepun 10 A)

13 Kpbilka 3aLWmTbl UBMEHEHWS YCTaBOK

14 KHonka noateepxaeHus BBoga

15 KHonka oTMeHbl BBOAA

16 KHonku HacTpoek

©COoONOOGDWN-

CUO cocTOosiHMA CW[ cocTosiHus coobliatoT nHdopmaumio 06 obLiem cocTosiHum pene Sepam:

Mukrorpamma DyHKUMA Sepam cepuun 10

BKI CeToauop, 3eneHoro LpeTa: Sepam BKIOYEH N B A

% CseToamop kpacHoro LBeTa: YCTPOWCTBO HencrnpaBHo (Sepam N B A
HaxoguTca B HepaboyeM MonoXeHun).

4-_5 CseToamop xenToro LseTa: nepegaya nHgopmaumm - - A
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Oucnnen

OpraHusauus
MEHI0

Bbi6op nyHKTa
MEHH0

OKpaH no
yMOS4YaHuIo

YcTtponcTteo ocHalueHo XKK-gucnneem ¢ noacBeTKON.

Kaxxgas gyHKums ycTponcTBa Sepam oTobpaxeHa Ha aucnnee B BUAe CreaytoLlmx afIeMeHTOB:

® [lepBasi cTpoka: CMMBOIbI 0603HaYaKLLME SNEKTPUYECKYHD BENUUNHY NN HA3BaHWE PYHKLIMK.

® Bropas cTpoka: oTobpaxatoTcs U3BMEPEHHbIE 3HAYEHMWS UMW MapaMeTpbl, CBA3aHHbIE C (PYHKLMEN.
® YxasaTenb MEHI0 CrieBa ykasblBaeT Ha NUKTOrpaMmMy BblOPaHHOMO MEHHO.

(U Jo
™

iy 0,1A

Bce gaHHble pene Sepam pasgeneHbl Mexay TPeEMsi MEHHO.

® MeHI0 N3MepeHUn CoaepXMT N3MEPEHNS TOKa M 3anucu NocneaHux CoobITUNA.

® MeHIo 3aWnThl COOEPXXUT OCHOBHbIE NapamMeTpbl HACTPOMKN (DYHKLNIA 3aLLUThI.

©® MeHo NnapameTpoB COAEPXKUT NapaMeTpbl, C MOMOLLLbIO KOTOPLIX MOXHO HAacTpouTb paboTy pene
Sepam Ans BbINOMHEHWS CneunanmanpoBaHHbIX 3agady. Bce aTu napameTpbl MMeT 3HavyeHus o
ymMon4aHuto. OyHKUMK 3almThl paboTaloT Aaxe CO 3Ha4YEeHUSMM MO YMONMYaHWIO MEHIO MapaMeTpOoB.

CopepxaHve MeHI0 3aBMCUT OT Mogenu Sepam. B KOHLUe 3TOM rmaBbl NPUBEAEH NepeYyeHb NYHKTOB
MEHI0 NS KaXaA0n Moaenu.

® [lepeyeHb rnyHkmos meHto Sepam cepuu 10 N, cmp. 61

® [lepeueHb MyHKmMoe MeHto cepuu 10 B, cmp. 64

® [JepeueHb MyHkmMos meHio Sepam cepuu 10 A, cmp. 68

War |[OewctBue

Haxmute kHomky &, uToGbI BblOpaTh OAHO N3 TPEX MEHI0
Ykasatens MeHio 4 nokasbiBaeT BbiGpaHHOe MEeHIO:
wha
' verio N3MepeHnn
1
|\_: MEHIO 3aLuT

1T+ MEHI0 NapamMmeTpoB

2 Bocnonbayiitech kHonkamn <X vnu <3 AN nepemeLleHnsa Mexay NyHKTamu B BblOpaHHOM MeHIo,
noka He otobpasuTtcs Tpebyembii

OkpaH no ymon4aHuio otobpaxaeTtcsa asTomatuyecku cnycta 10 MUHYT nocne NocnegHero Haxartuns
KHOMKW. 10 yMOnyaHuio ncnonb3yeTcs CreayroLnin akpaH:

® DOkpaH, oTobpaxaloLwmin TOK 3aMblkaHus Ha 3emnio Ans perne Sepam cepum 10 N.

® OkpaH, oTobpaxatowmin dasHbii Tok Ans pene Sepam cepumn 10 B u cepumn 10 A.
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dkcnnyarauums

DocTtyn K
AaHHbIM

Moka3aHus
U3MepeHUn,
HacTpoeK u
napameTpoB

Nuankauusa

nocnegHero
aBapuMHOro
cooOLeHus

Bo Bpemsi paboTbl Npu 3aKpbITOW KPbILLKE 3aLUTbl UBMEHEHUS! YCTaBOK NOMb30BaTENb NONy4aeT AOCTYN
K cnegyoLwum AaHHbIM:
® [lokasaHus n3MepeHuin, NnapaMeTpbl U HACTPOMKN 3aLLUTbI.
® MecTHasa curHanmsaumsi NocneaHero aBapunHoOro codbiTus:
e cBeyeHue curHanoHoro CAL;
e aBapumnHoe coobLleHne Ha gucnnee.
® COpoc nocrnegHero aBapyMmMHOro coobLleHus.
® ABapuiiHble NapameTpbl NOCNeAHUX COXPaHEHHbLIX CODbITUIA
® CO6poc MakCcMMeTpoB.
® [IpoBepka CBETOAMOOO0B M AMCNIIES.

Ecnu KpbilUKa 3aLiMTbl USMEHEHUs! yCTaBOK 3aKpbiTa, NoJfib30BaTeb MOXET CYATLIBATL BCe AaHHbIe,
KoTopble cofepkatcs B Sepam.

M3meHeHne kaknx-nmbo HaACTpoeK 3alunTbl UM napamMeTpoB HEBO3MOXHO.

Mpw onpegeneHun asapumn Sepam UCNoNb3yeT CreayoLmMe Crocobbl OnoBeLLeHus:
® CaeToamos, KOTOPbIN ropuT, MoKa NPUCYTCTBYIOT aBapuitHblie NapameTpsbi.
® OToGpakeHVe aBapuitHOTO COOBLLEHNS Ha AMCTNee, Noka onepaTop He HaXKMET KHOMKY

Onepatop MoxeT copocuTb coobLleHne 06 aBapum, HaxaB KHOMKY copoca.

Pene Sepam cepumn 10 A, nogknO4YEHHOE K CETU CBA3N.
® [lycTaHUMOHHAs MHAMKALUS aBapynHbIX COOOLLEHNIA C MOMOLLIbIO BGUTa ANCTaHLMOHHOW MHAMKALMM
® B03MOXHOCTb NonyyYeHns komaHabl copoca aBapunHbIX COOOLLEHNI MO NIMHWUKN CBA3MW.

52



Sepam cepun 10 — Ucnonb3oBaHue

CurHanbHble
cBeToM3My4ato-
wme guoabl

(cun)

CeeToamoapl yka3biBatoT,Kakas pyHKLUMSA 3amThl cpabaTbiBana,kak onucaHo B Tabnuue aanee..

Mukrorpamma | HemcnpaBHOCTb OTHOCUTCA K pene Sepam
cepun 10
> CpabatbiBaH/e MakcMmarnbHOW TOKOBOW 3aLUThl OT - B A
— mexaydasHbix K3
| L CpabartbiBaHune 3almuThl OT 3aMblKaHUIA Ha 3eMITI0 N B A
=
[E CpabaTbiBaHWe 3aLMTbl OT TENSIOBOW Neperpysku - B
BHeuww. BHeluHee oTknoveHne - -

MﬂeHTMd)MKaLWIﬂ nocpeancTesomM CBeToanoaoB 3arioXXeHa B CTaH,D,apTHOIZ noruke pa6OTbI.

Ecnu Bo Bpems napameTpupoBaHUs MNosib3oBaTeneM Jorvku paboTbl oukcaums (3allernka) CUrHanbHbIX
CW[ 6bina oTKnoYeHa, CBETOAMOA NepecTaeT ropeTh cpasy nocrie NCHE3HOBEHUSI aBapuu.

Mepeble 3 CUI nepen cpabaTbiBaHNeM 3aLUMTbl MOFYT GbICTPO MUraTb, YTO YKasblBaeT Ha:

Mukrorpamma | lpeBblweHne ycTaBKu OTHOcuUTCA K pene Sepam
cepun 10
> Myck 3awWwnTbl CTyneHen makcumarbHOM TOKOBOW 3alnTbl OT | — B A
= 3aMblkaHua Mexay dasamu (Bbixogpbl nycka 1> nnu 1>>)
| L Myck cTyneHen 3awyThl OT 3aMblKaHWUI Ha 3eMITI0 (BbIXOAbI N B A
=
nycka lo> vnu lo>>)
[E [Myck 3awuTbl OT TEeNNoBON Neperpyskm - B A

JononHutensHyto nHpopmaLumio cM. B pasfene curHansHble CH/L, cmp. 143.
MpumeyaHus.

B nonb3oBaTenbCKOM peXnmMe perynmpyemMblie CTYNeHU 3alimTbl HEMb3S CBA3aTb C BbIXOAHbLIM pene,
KOTOpOEe BO3AENCTBYET Ha OTKIMHOYEHME BbIKINOYATENS, B OTNINYME OT BbIXOOHOTO perne, KoTopoe
aewncteyeT Ha curHan. B atom cnyvyae CU[ 3awuTbl MOXET OblTb aKTUBHbBIM, HO HE CUrHaNM3MpoBaTb
npy 3ToM 06 OTKIMIOYEHUN BbIKMOYaTENS.

MukTtorpammbl CUL 3awmuThl MOXHO NepenmMeHoBaTb, A45is aToro cnpaea oT CUL Heobxogumo
NPUKNEeNTb SPnbIK.
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ABapuitHble
cooO0LLeHUsa Ha
aucnnee

C6poc
aBapUMHbIX
cooOLeHun

MokasaHus
nocregHux
COXpPaHeHHbIX
aBapUMHbIX
cooOLeHun

C6poc
MaKCUMeTpOB

MpoBepka
CBeTOoAMOAOB U
aucnnes

TecTt
aKKyMmynsitopa

ABapuiiHble co00LLEeHMS Ha gucniee coodLatoT onepaTopy O XxapakTepucTukax nocreaHen asapum,
obHapy>xeHHon Sepam.

ABapuitHble coobLLEHNsA 3aBUCAT OT Modenu Sepam.

Sepam cepum 10N n 10 B Sepam cepumn 10 A
MNOCIJIEL]. OTKA3 COBbIT. n
OTKA3 = lo> IA=110A IB= COBbITUE= [0>2008 5HB
MepBasi cTpoka: Ha3BaHWe aKpaHa HeucrnpaBHOCTEN [MepBas cTpoka: Ha3BaHWe aBapuUNHOTO COOOLLEHUSI U ero

HoMep oyepeau n.
CobbITus o603HavatoTcs Homepamu ot 0 o 99999, a
notom cHosa ¢ 0.

BTopas cTpoka: oToGpaxeHne aBapuiiHbIX BTopasi cTpoka: oToGpaxeHne xapakTepucTuk ¢
napamMeTpoB C BO3MOXHOCTbIO MPOKPYTKM. BO3MOXHOCTbIO MPOKPYTKU.
® [IpoucxoxaeHne aBapunHOro CobbITUSA ® [IpoucxoxaeHune cobbiTus
@ 3HayeHus TOKOB, 3aMEPEHHbIX BO BPEMSI ® [lata n Bpems cobbiTus
obHapyxeHus aBapum ® 3HauyeHusi TOKOB, 3aMePEHHbIX BO BPEMS COOLITUSA

OnepaTtop MOXeT NPOCMOTPETh ApYr1e 3KpaHbl, MCMOMNb3ys KHOMKW G, <« unu < . B atom cnyyae
aBapuitHoe coobLLEHME UCYe3aeT, HO ornepaTop BCe elle MOXET NPOCMOTPETb NOCIeHIoH
3aperncTpUpoBaHHyo aBapuio B MEHIO U3MEPEHW.

Mpu HaxxaTum kHonku CHPOC NPOUCXOAMT MECTHBIN COPOC aBapuHbIX COOBLLEHMI, a Takxke
BbINOMHAOTCA crneaylolme encTBus.

® CO6pockiBatoTcs 3adUKCUPOBAHHbIE COCTOSIHUSA BbIXOOHbIX pene

® [IpecTaeT ropeTb CBETOANOA

® OuyuncTka 3KpaHa aBapuHbIX COOBLLEHUIA

Mocne c6poca Ha aucnnee Sepam oTo6paxaeTcst coobLieHne, KOTopoe BbINIo aKTUBHO A0 NOSABMEHNSA
aBapUItHOro coobLLeHNs.

® Pene Sepam cepun 10 N n cepun 10 B ocHaLLeHbl pyHKUMEN 3anMcu XapakTepUCTUK NocneaHen
aBapwvu.
® Pene Sepam cepun 10 A ocHalleHbl OyHKLMEN 3anncu XapakTepucTuk 5 nocneaHnx asapum.

3Tn 3anncm MOXHO NMOCMOTPETbL C MOMOLLIBIO MEHIO N3MEPEHUIA.

[anee noka3aH cnocob cbpoca MakcumanbHbIX 3HaYeHU Harpy3km pa3Horo Toka.

LWar | OdenctBue

1 | MepenaunTe K akpaHy MakcuMarbHbIX 3HAYEHU Harpy3ku asHoro Toka.

2 | HaxxmuTe kHonky COpoc n yaepxmBanTe ee 2 ceKyHAabl: ANsi MakCUMarnbHbIX 3Ha4YeHni 6yayT yCTaHOBMEHbI
HyneBble 3HaYeHus.

MpoBepka cBeTOANOAOB M AMCTEs UCMONb3YeTCs AN KOHTPONSA NpaBUIbHOCTU paboThl KaXaoro
CBETOAMOAA Ha NepeaHeit NaHenm 1 Kaxaoro cerMeHTa aucrnest.

[1ns BbINOMHEHWSI NPOBEPKN HAXXMUTE U y,qep>|<V|Bal7|Te KHOMKY d

CnycTa 2 cekyHabl 3aropsatcs Bce CU[ Ha nepegHen naHenu 1 Bce CErMeHTbl Aucnnes.

batapes pene Sepam cepun 10 A NCNonb3yeTCA UCKNKYNUTENBbHO ANA NUTaHNA BHYTPEHHNUX 4YacoB, B
cny4yae ecnn BcnomMmoratesibHble UICTOYHUKN NUTaHUA OTKIKoYaTCA. OH He cBsA3aH € paGOTOVI beHKLI,VII;I
3alnThl.

[nsa npoBepku npurogHocT 6aTapen yaepxusaiTe kHonky Copoc B TedeHne 2—3 cekyHa. Bece 4
kpacHbix CU[ HencnpaBHOCTEN AOMKHbI APKO CBETUTLCSA BCE BPEMS, MOKa Haxara KHomnka. B
NPOTUBHOM cilyyae 6atapeto HeobxoAMMo 3ameHuTb: cM. SameHa bamapel numaxusi 8 ycmpoticmee
Sepam cepuu 10 A, cmp. 238.
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Hactponka

HocTyn k
napameTpam u
HacTpoMKam

3awumTta
HacTpoek C
NnoMoLbI0
napons

HacTpoiika
napameTpoB

HacTtpoiiku 3awwuThl 1 napaMeTpoB pene Sepam MoryT GbiTb HACTPOEHBI C MOMOLLbIO KHOTOK,
CKpbIBAEMBbIX KPbILLKOW 3aLUMThl UBMEHEHUS YCTaBOK.

OTV napameTpbl U HACTPOWKN pa3deneHbl Ha ABa CneayLlmne MeHH.

® MeHIo 3aWwnThl, KOTOPOE COAEPXKUT OCHOBHbIE MapaMeTpbl HACTPOMKN (DYHKLMIA 3aLLnTbl

® MeHio napameTpoB, KOTOPOE COAEPXKUT NapaMeTpbl, C MOMOLLbIO KOTOPbIX MOXHO HAacTPOUTb paboTy
pene Sepam Ansa cneynanuampoBaHHOIO NPUMEHEHUS

Mo ymMonuyaHuio UsMeHeH1e HacTPOeK 3aLUmMThbl U NapamMeTpoB pene Sepam He 3alUuLLEeHO Naponem.
Mpn HeOBXOAUMOCTU 3aLLMTa YCTaBOK NaposieM MOXET ObiTb aKTUBMPOBaHa B MEHI0 NapameTpoB.
Ecnu 3awuta naponem 6Gbina akTBMpoBaHa BO BpeMsi BBOAA B 3KCryatauuio, pene Sepam

aBTOMATUYECKM 3aNpOCUT Maporb NpU NEPBOM HaXxaTu kHomku &} BO BpeMsi U3MeHeHUst HaCTPOEK.
Maponb coctonT n3 4 umdp. CM. pasgen Bsod naporns 051 no0meepxoeHusi Hacmpoek, cmp. 58.

HacTponkn MOXHO MeHSATb Nocne BBOAA NpaBunbHOro koga n B TedeHne 10 MUHYT nocne nocnegHero
HaXaTns Ha KHOMKY.

HacTtpowika (byHKLI,VIVI 3aWunTbl UNM NapamMeTpa BbINONHAETCA cneagyrLwnm o6pa30M:

War DenctBue

1 BbiGepuTe akpaH (YHKLWM, KOTOPYIO TPEBYETCS HACTPOUT, C MOMOLLBIO KHOMOK kWl , <X nunn <l .

2 :
Haxxmute KHomKy O
® Ecnu 3awmta naporieM He BKMOYEHa, Ha4YHeT MuraTb NepBbIi NapameTp yHKUMK: napameTp
BblGpaH 1 MOXeT OblTb HACTPOEH.
® B npoTvBHOM Cry4ae NosiBUTCS 3KpaH BBOAA Napons: CM. nocneayolume pasgerns.
3 C nomolLLbto kHomok <Xk / <3» BbIGepnTe napameTp, KOTopbI TpebyeTcs HacTpouTh. BbiGpaHHbIN
napameTp mMuraer.
4 0/ 9
C nomoLLblo KHOMOK NPOKPYTUTE 3HAYEHMS NapameTpa, Noka He nosiBuTcs Tpebyemoe
3HaveHue.
MpumeyaHus.
® [lpu NpoJoMKMTENBHOM HaXaTuK KHOMOK Q/ Q9 NPOKpyTKa ycKopsieTcsl.
® [lpu HaxxaTum kHonok <Xk / <d3» NpoMCXoAuT OTMEHa BBOAA napameTpa 1 BbibupaeTcs
npeabIayLUMIA NN criegyowuin napameTp.
5

® [1ns NoATBEP)KAEHMS HOBOIO 3HAYEHNSA NapameTpa HaXXMUTE KHOMKY O . 3apgaHHoe 3HaveHne
napameTpa He MUraeT, YTO 03HAYaET, YTO OHO y4TEHO pene Sepam.

® [Ins oTMeHbl BBEAEHHOTO 3HAYEHWs! TeKyLLEero napaMmeTpa HaXXMuTe KHOMKY 0 Bbi6op Bcex
napameTpoB OTMEHSIeTCS, U OHU oTobpaxatloTcs 6e3 MuraHus.

6 ® EcCnu HacTPOEHHbIV MapameTp SABRSEeTCA NOCMeaHNM NapaMeTpoM 3TOW YHKLMM, OHa cuMTaeTcs

NOSTHOCTBI HACTPOEHHON, U MOXHO BbIGPaTh HOBbIN 3KPaH C MOMOLLIbI0 KHOMOK <X/ <3 .
® B npoTVBHOM criyyae Ha4yMHaeT MuraTb CriefyloLwuin napameTp, U ero MOXHO HAaCTPOUTb, Kak
nokasaHo B wware 4.
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BBoa napons YeTblpe undppbl napons A0MKHbLI BBOAUTLCS NO OTAENbHOCTU. BBOA Napons nponcxoauT cregyowmm
ans obpasom.
noATEepkAeHns LWar OewncTtBure
HacTpoek
1 OTobpaxaeTcs 3kpaH BBOAa Napons U Ha4yMHaeT muratb nepsas umdpa (0).
APOIJIb ?
OXXX
2

C nomolLLblo KHOMOK Q/ 9 Bblbepute undpbl napons ot 0 go 9.

HaxmunTe KHonKy O Ons NoATBEPXAEHNS BblGpaHHOM Lndpbl.
® BwmecTo BbIGpaHHOM Lndpbl 0ToGpaxaeTcs 3Be3fo4Ka.
® Tenepb Ha MmecTe crieaytowent umdpbl muraet 0.

4 MosTOpsnTe Warn 2 n 3, Noka He BBeAeTe BCe 4 LUMdpbl Napons.

Mocne BBeaeHus naponsi.

® Ecnu kog npaBuUnbHbIN: CHOBa OTOOPaxaeTcs TeKyLLUA 3KkpaH HAacTpoek. Tenepb MOXHO MEHsITb
HaCTPOWKN 3aLUWTbl U NapaMeTpoB.

® Ecnu kog HenpasurbHbIN: nosiButcs coobueHne HETP. [TAPOJIb, a 3atem cHoBa oTobpasutcst
TEKyLLUIA 3KpaH HacTpOeK.

AkTunBauus AKTMBaLMA 3aLUMTbl HACTPOEK NapOsIEM BbIMOSHAETCA cnengyrownm 06p830M.
naponsa Bo

LWar DOencrteue
BpemMs BBoAa B

JKcnnyarauuto 1 BriGepuTe aKpaH yCTaHORKYW NapOrisi B MEHIO NapaMETPOR C MOMOLLI0 KHOMOK d, <ZIh Unn <13 :

YCT. NMAPOJ1b

GE3 MAPOJIA

Haxxmute KHOMKy 0 : 3amuraeT Hagnuce BE3 IMAPOJIA.

Haxmute kHonkn &3 | &, satem KHOMKY O : MOAABUTCS MpuUrnalleHne BBECTY Naporsib Ans pene
Sepam. MNpoueaypa BBoAa Naposs onvcaHa B crieaytowem pasgene.
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BbiGop napons

OTKknoyeHune
napons

YTeps napons

Maponb cocTouT U3 4 Lndp, Kaxaasa U3 KOTopbIX AOMKHa BbITb BBeAeHa oTAenbHO. [aponb AomKeH
6biTb BBEAEH NOBTOPHO ANg NOATBEPXAEHNSA. BbiGop napons npomcxoauT cnenyoLiMm o6pasom.

LWar

DenctBue

1

OToBpakaeTcst akpaH yctaHoBky naponsi. Haxmure kHonky &) roka He noseutbcst nepeasi uudpa (0)
naponsi.

YCT. NMAPOIJ1b

TTAPOJIb = OXXX

C nNomoLLbo KHOMOK Q/ 9 BblGepuTe undpbl napons ot 0 oo 9.

HaxmuTe KHonky O Ans NoATBepPXAeHWs BbibpaHHON Lmndpbl:
® BwmecTo BblGpaHHOW Lndpbl 0TOOpaxaeTcsi 3Be3fouKa.
® Tenepb Ha MecTe crnegytoLe undpbl MuraeT 0.

MosTopsinTe warn 2 1 3, Noka He BbIbepute Bce 4 Lndpbl napons.

Kak Tonbko naposb BbiGpaH, He0GX0AMMO BBECTM €ro MOBTOPHO AN NOATBEPXKAEHNWS, Criefysl TOW xe
npoueaype.

YCT. NNAPOIJ1b

MOATBEPANTE = XXXX

Mocne Toro kak Napornb BBeAEH W NOATBEPXKAEH.

® Ecnu oba BBeAeHHbIX KOfa MAEHTUYHbI: oToGpaxaeTcsi coobeHne PASSWORD SET (MAPOINb
BbIBEPAH) 1 HOBBI Naponb CTAHOBUTCS aKTUBHbBIM.

@ Ecnv oba BBefeHHbIX koAa He MOEHTUYHbI: oTobpaxaeTcsa cooblenne MOGTBEPXKL. OLUUNBKMN.

OTKNIOYEHNE 3aLLMNTDI HaCTpOeEK napoJieM BbINOJTHAETCA cneayouwmm o6pa30M.

LWar

DenctBue

1

BuiGepuTe akpaH yCTaHOBKM Napors B MEHIO NapamMeTpoB C MOMOLLLIO KHOMOK, (3 unn v <

YCT. lNMAPOJ1b

TMAPOIJIb = XXXX

Haxxmute KHOMKy O : noTpebyeTca BBECTU AENCTBYOLMI Naponb perie Sepam Ans nonyyYeHus
goctyna k ero nsmeHeHuto. Cm. pasgen Beod naporns.

Mocne BBeAeHNs napons.
® Ecnu Kog npaBunbHbIv, pene Sepam BepHeTcs k akpaHy YCT. [TAPOJIb: ¢ NOMOLLbIO KHOMOK

Q/Q BblbepuTe BE3 [TAPOIJIS, a 3aTeM HaXXMUTE KHOMKY O .
3aluTa naponem oTkII4eHa.

® Ecnuv kof HenpaBuIbHbIV: Ha Bpems nossutcsa coobwerve HETP. TAPOJIb. Ha pene Sepam cHoBa
oTobpa3nTcs akpaH Ans wara 1.

B cnyyae yTepu napons Hangute cepuiiHbii HOMEp Ha nepegHen naHenu pene Sepam u CBSXXUTECH C
LeHTpoM noaaepxku knmeHtoB Schneider Electric.
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Sepam cepun 10 — Ucnonb3oBaHue

C6poc
pacyeTHoro
3Ha4YeHus
HarpeBa

MeTtopn c6poca
HarpeBa

3HaueHune Harpesa, ncnonbdyemMmoe A4 3alnThbl OT TeENNOBbIX Neperpy3ok, MoXeTt ObITb CGpOLIJEHO

nonb3oBaTtenem, and 3Toro HeoxXxoaMmMo BbINOJNTHUTL creayoLlee.

L] PaapeLIJVITb NOBTOPHOE BKI1IOYEHME BbIKMoYaTena nocre oTknn4YeHns 3aLUMUTON OT TENSOBbIX
neperpysok 6e3 BbhkngaHus HOpMarnbHOro BpeMeHWU oxnaxaneHus.

® YCTaHOBUTb 3a4EepPXKKY OTKIMHOYEeHUA, BbI3BAHHOIO 3aLMTON OT TEMMOBLIX neperpy3okK nocre yctaBku
CTyneHu 3alnTbl OT neperpesa.

C6poc HarpeBa 3alMLLEH TaKUM Xe NaporieM, Kak U U3MEHEHUs HAaCTPOEK (DYHKLMIA 3aLLMT.

CO6poc HarpeBa BbINOSHSETCA CriefyloLM 06pa3om.

LWar DOencrteue

1 BbibGeprTe B MEHIO 3aLlMThI 9KpaH aBapunHOW CTyneHW NoBbIleHHON Temnepatypbl TEIM/1.3ALY. 49 2,
Ha KOTOpoM oTobpaxaeTcs paccymTaHHoe pene Sepam 3HavyeHue Harpesa.

2
Haxmute kHomky Q.
® Ecnv 3awpyTa naponem OTKIOYeHa, Ha4YHET MUraTb aBapuiiHas CTyNeHb NOBLILLEHHOW TeMNepaTyphbl.
® B npoTvBHOM criyvae nosiBUTCS 3KpaH BBoAa napons. Cm. pasgen Bgod napons.

3 :
BbibeprTe HarpeB C MOMOLLIbIO KHOMKK O : 3HaYeHWe HarpeBa HauyHeT MuraTb.

4 &
HaxmuTe kHonky %o, 4yTo6bl COPOCUTL 3HAYEHNe Harpesa.

5

HaxmuTe kHomnky <3, 4To6bl COGPOCUTL 3HAYEHWE HarpeBa.
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MepeyeHb NYHKTOB MeHIo Sepam cepun 10 N

MeHro
U3MepeHUn

MeH1o 3aWuThI

Ne | SkpaH Onucanue
1 OTobpaxeHne Toka 3amblKaHWs Ha 3eMI0
lo 3OT0 3KpaH no ymon4yaxuio ans perne Sepam cepum 10 N.
0,1A
2 OTob6paxeHne xapakTepuCcTVK NOCrefHen HenCNpPaBHOCTH.
ﬂOCﬂE,q- OTKA3 OTOT 3KpaH oTobpaXkaeTcst TONbKO Npu 0bHapyXeHun ownbkn pene
Sepam.
OTKA3 =lo> lo =60 A
Ne | JkpaH Onucanue
1a Sepam cepust 10 N 11+: oToBpakeHne 1 HacTpolika XapakTePUCTUK
TTHIT TpaHccopmaTopa Toka HyneBoW NocneaoBaTenbHOCTU U hasHbIX
TpaHcdopmMaTopoB Toka (cymma lo).
100 A/1T A ® HomuHanbHbIN NepBUYHbLINA TOK Ino nnm In
® HoMmuHanbHbIN BTOPUYHbLINA Tok: 1 Annn 5 A
1b Sepam cepust 10 N 13+: oToGpaxkeHne 1 BbIGOp AnanasoHa nsmepeHns
ﬂMA + K30 U3M 10 CTEPXXHEBOTO CUMMETPUYHOTO TpaHcopmMaTopa Toka 3amblKaHWs Ha
3emMnto.
0,2-24 A 0,2-24 A/2-240 A
2 Bbibop yacToTbl cetn
HYACTOTA
50y
3 OTobpaxeHue 1 HacTporika MapaMeTpoB YyBCTBUTENbHOW CTyNeHN
lo> 51N 3alWMThI OT 3aMbIKaHWUsA Ha 3EMIHO:
® Bpems-ToKOBasi XapakTepucTmka
El 10A TD=0,8 || o Tok cpabaTtbiBaHus
® Bbigepxka BpemMeHn
4 OTob6paxeHne 1 HacTpoiika NnapameTpoB rpybon CTyneHn Ans 3awmnTbl
lo>> B0N-51N || ot sambikaHnsa Ha semnio.
® Bpems-ToKOBasi XapakTepucTmka
DT 10A T=0,10c || o Tok cpabaTtbiBaHus

® Bbigepxkka BpemeHu
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MeHi0
CTaHAAPTHbIX
napameTpoB

Ne | QkpaH OnucaHue
1 OT06paxeHne 1 BbIBOP A3blka AKCnnyaTaumm
A3bIK
FRANCAIS
2 AkTVBauUMsA BpemMeHn copoca AN PYHKUMIA 3aLmTbl OT 3aMbIKaHUA Ha
BPEMs CBPOCA 3emio
BKT1.
3 AKTUBaUMA 1 onpegeneHvne napons
YCT. NMAPOIJIb
TMAPOIJIb = xxxx
4 OTobpaxeHune cocTosiHUSA BbixogHbIx pene O1-03, crieBa Hanpaeo.
COCT. BleO,ElA CoctosHue 0 (oTkn.)/cocTosiHWe 1 (BKN.)
O1... 03 =000
5 OtobpaxeHune Homepa Bepcumn MO pene Sepam
SEPAM
V1.3
6 OTobpaxeHune n Bbibop pexrma paboTbl pene Sepam: cTaH4aPTHbIA/
HA3H. BB./BbIB. MONb30BaTeNbCKNIA
CTAHOAPTHbIN
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MeHro
nonb30BaTenbCK
X NapamMeTpoB

B nonb3oBaTenbCKOM pexuMe Ha AOMONMHUTENBHbBIX 3KpaHax MOXHO HacTpPOUTb crieaytoLlee.
® HasHayeHue BbIXOAHbIX penie n CBeTOAMOA0B.

® 3adUKCUPOBaHbI UMK HET BbIXOAHbIE pene 1 CBeToAMOO0B.

® /IHBEpTUPOBaAHME BbIXOOHbIX perne.

Ne | 3kpaH OnucaHue

7 OTtobpaxeHune 1 BbIbop HazHa4YeHust BbixogHoro perne O1
HA3HA4Y. 01
SALUNTA XX

8 OTobpaxeHune 1 Belbop HazHa4YeHUst BeixogHoro pene O2
HA3HAY. 02
SALUNTA XX

9 OTobpaxeHune n Belbop HazHa4YeHUst BeixogHoro perne O3
HA3HAH4Y. O3
SAUNTA XX

10 OTobpaxeHune n BeIbop 3aLlenku BbixoaHbix pene O1, 02 n O3
PUKC. PEJIE

O1=[]A O2=[A O3=[]A

11 OTobpaxeHune 1 Bbibop MHBEPTUPOBaHMS BbixodHbix pene O1 n 02

WHBEPC. PEJIE

O1=HET O2=HET

12 OTobGpaxeHune 1 BLIGOP 3aLLenky CBETOANOAA OT 3aMblKaHWii Ha 3eMITI0

YOEPX. cu

SEMJIA=[A
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Cnucok akpaHoB Sepam cepun 10 B

MeHio
n3mepehnn Ne | SkpaH Onucanue
1 OTOﬁpa)KeHVIe AOBYX- nnu TpeXd)a(iHbIX TOKOB B 3aBUCUMOCTU OT
IA IB IC napametpa IA IC/IA 1B IC cpyHkumm OTOBPAX. |

100A 102A 104 A

370 3KpaH no ymonyaxuto ansa pene Sepam cepumn 10 B

MOCJIEL OTKA3

OTKA3 = lo> IA=110A IB=

2 OTobpaxeHne Toka 3aMblKaHUS Ha 3eMIT0
lo
0,1A
3 OT0b6paxeHne MakcuMarsbHbIX 3HaYEHWUIA AN ABYX- UK TpexdasHbIX
MUK HAIrPy3 TOKOB B 3aBucuMocTu oT napameTpa A IC /1A IB IC
120A 122A 114 A
4 OTobpaxeHne xapakTepuCTUK NocrneaHen HemcnpaBHOCTMY.

OT0T 3KpaH oTobpaxaeTcs TONbKO Npu 06HapPYXeHUN OWNGKK pene
Sepam.
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MeH10 3almThI

Ne | SkpaH OnucaHue
1 - OTobpaxeHue 1 HacTporika XxapakTepUCTUK TpaHCOPMaToOpOB TOKa
PA3HbIN TT dasbi:
® HoMmuHanbHbIN NepBUYHBIN TOK In
600 A/5 A ® HomuHanbHbIN BTOPUYHbLIV TOK: 1 unn 5 A
2a Sepam cepun 10 B 31+, B 41+ 1 B 42¢: oTobpaxkeHne 1 HacTpoiika
TTHIT XapaKTepuCTUK TpaHchopMaTopa Toka HyneBow nocrenoBaTenbHOCTH
Uy cymmbl chasHbix TpaHcdopmMaTopoB Toka (cymma lo).
100 A/T A ® HomuHanbHbIN NepBUYHbLIN TOK Ino nnm In
® HomuHanbHbIN BTOPUYHBbIV TOK: 1 unn 5 A
2b Sepam cepusi 10 B 43+. oToGpaxkeHne 1 BbIGoOp AnanasoHa
,CIMA + K30 U3M 10 N3MepeHnst CTEPXKHEBOTO CUMMETPUYHOTO TpaHcopmMaTopa Toka
HynesoW nocnegoBatenbHocTu: 0,2—24 A/2-240 A
0,2-24 A
2c Sepam cepun 10 B 42E ceptudpmumpoan FOCT: OtobpaxeHue n
KO3®® TTHI1 Bbl6op koadhduumeHTa TpaHcpopmaummn TTHIM: 15...200
15
3 BbiGop yacToTbl ceTu
YACTOTA
50y
4 OTob6paxeHne 1 HacTpoiika NnapaMmeTpoB YyBCTBUTENBHOW CTYMNEHU
> 51 MaKC1MarbHOW TOKOBOM 3aLnTbl OT MexaydasHbix K3:
® Bpems-ToKOBasi XapaKTepucTuka
El 70A TD=0,8 | | @ Toxk cpabarbiBaHus
® Bbigepxka BpeMeHn
5 OTobpaxeHue 1 HacTpovika mapaMeTpoB rpybor CTyneHu ansi
>> 50—51 MaKCUMarbHOW TOKOBOM 3aLnTbl OT MexaydasHbix K3:
® Bpems-ToKOBasi XapakTepucTmka
DT 70A T=0,10c ® Tok cpabaTbiBaHus
® Bbigepxka BpemMeHn
6 OTobpaxeHne 1 HacTpovika NapaMeTpoB YyBCTBUTENBHOW CTYMEHN
lo> 51N 3alUTBI OT 3aMblKaHWiA Ha 3eMK0:
® Bpemsi-TOKOBasi XapakTepucTuka
El 10A TD=0,8 ® Tok cpabaTbiBaHUsS
® Bbigepxka BpeMeHu
7 OTob6paxeHne 1 HacTpoiika napamMeTpoB rpybon CTyneHn 3almTbl OT
lo>> B0N-51N | | sambikanuin Ha semnio:
® Bpemsi-TOKOBasi XapakTepucTmka
DT 10A 7=0,170¢c | | o Tok cpabaTtbiBaHus
® Bbigepxka BpeMeHu
8 OTobpaxeHne 1 HacTpovika NapaMeTpoB OTKIOHSIOLLEN CTyMNeHN
TEI'U13ALLI 49 1 3aLWMThI OT TEMNMOBOW Neperpysku.
® AkTMBauus
BKI1 124A 2MH | | o MakcumanbHbI AONYCTUMBIN Harpy3ky TOK
® [locTosiHHasi BpemMeHu 3almiaeMoro obopyaoBaHus
9 OTob6paxeHne 1 HacTpoiika NnapaMmeTpoB CTYNeHN aBapUAHON
TEI'I]'I3AU_I_ 49 2 | | curHanuaaumm 3awmTbl OT TENMOBOV NEeperpysKkn, ecnu ata yHKLWS
aKkTuBMpoBaHa.
AB. CU=100 HAIP.=0% | | ® YctaBka HarpeBa (B NpoLieHTax)

® BbluncneHHbIn Harpes (oTobpaxerue 0...999% u cbpoc)
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MeHio
CTaHAapTHLIX Ne | BkpaH Onucaxue
napameTpoB
1 OTob6paxeHne n BbIGOP A3blka aKcnnyaTaumm
A3bIK
FRANCAIS
2 Sepam cepun 10 B 4++: oToGpaxeHne n BbIGOPp konnyecTsa
OTOBPAXK. | oToBpaxaeMbIx (hasHbIX TOKOB:
IA IC/IA IB IC
IA IB IC
3 OtobpaxeHune 1 BbIGop BpEMEHUN BbIMMCIIEHUS MaKCUMaribHbIX
MUK HAIPY3. 3HaYeHun
2MN
4 OTob6paxeHne 1 HacTpolika napameTpoB PYHKLMMN 3arpybrneHus
3AIrPYbBIJI. | dasHoOM MaKCcMMarbHOW TOKOBOW 3alUMTbl NP NycKe:
® AxTuBauus n paborta
I>1>> 150% 1c ® Tok cpabatbiBaHust (B NpoLeHTax) Npu crnycke
® Bpewmsi BBoAa 3aWuThl B paboTty
5 OTob6paxeHne 1 HacTpolika napameTpoB PYHKLMMN 3arpybrneHus
3AIrPYBIJI. lo TOKOBOW 3aLUMTbl HYNEBOW NOCreaoBaTeNlbHOCTM NpU MycKe.
® AxTuBauus n pabota
lo> lo>> 150% 1c ® [IpoueHT cpabaTtbiBaHUSA NPY XONOAHOW Harpy3ke unm 6roknposka
perynupyemMbix cTyneHen (unu TopmoxeHne H2 ans Sepam cepuii
10B 41-nB 42-)
® [1nMTenbHOCTb Nycka
6 AKTUBaUMs BpeMeHn cbpoca Ansi MakcMManbHOM TOKOBOW 3alUmThbl U
BPEMAS CBPOCA TOKOBOW 3aLUMTbl HYNEeBOW NocrnenoBaTenbHOCTH
BKIJ1.
7 AKTMBaUMS 1 onpeaeneHve napons
YCT. NMAPOIJIb
TMAPOJIb = xxxx
8 OtobpaxeHune cocTtossHus BbixogHbIx pene O1-03, cnesa Hanpago:
COCT BbIXOﬂA CocTtosiHue 0 (He cpab.)/cocTosHune 1 (cpab.)
01..03=111
9 OTobpaxeHune Homepa Bepcum MO pene Sepam
SEPAM
V1.3
10 OTobpaxeHune n BelIbop pexuma paboTbl pene Sepam: cTaHgapTHbIN/
HA3H. BB./BbIB. Nonb30BaTENbCKUIA
CTAHOAPTHbIA
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MeHro
nonb3oBaTenbC-
KUX NapaMeTpoB

Mocne BbIGOpPa NoONb30BATENBLCKOMO pexnmMa paboTbl ero MOXHO HaCTPOUTb C MOMOLLbIO
OOMNOSHUTENbHbIX 3KPAHOB:
® HasHayeHuWe BbIXo4HbIX penie U CBeTOANOL0B.

® 3aduKcMpoBaHbl UNN HET BbIXOAHbIE perne U ceeToamnoabl.

[ J MHBepTMpOBaHVIe BbIXOOHbIX pene.

Ne | dkpaH OnucaHue

11 OTtobpaeHue 1 BbIbop HasHaveHus BbixogHoro pene O1
HA3HA4. O1
SALUNTA XXXXX

12 OTobpaxeHune 1 BbIGop HasHauYeHns BbixogHoro pene O2
HA3HAY. 02
SALUNTA XXXXX

13 OTob6paeHne n BbIOOp HasHayeHns BbixogHoro perne O3
HA3HA4. O3
SALUNTA XXXXX

14 OTtobpaxeHue 1 Bbibop 3awenku BoixogHbix pene O1, 02 n O3
®UKC. PEJIE
O1=A 02=[JA O3=[A

15 OTobpaxeHue 1 BbiGop MHBEPTUPOBaHMS bIXoAHbIX pene O1 n 02
UHBEPC. PEJIE
O1=HET O2=HET

16 OTobpaxeHne v BbIOOp 3aLlenkn Ans AByX CBETOANOOOB:
y,qEP)K CMH 1 ® 3awunTtbl OT MexaydasHbix K3

@® 3alnTbl OT 3aMbIKaHWUIA Ha 3eMIT0

QA3A=[JA BEMIJIA=[A

17 OTobpaxxeHus 1 BbIGOp 3aLlenkv Ans ceetoguona:
YOEPX. Chf 2 @ 3aLTbI OT TEMNOBOI NEperpyskit
TET1.3ALY.=0A
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Cnucok akpaHoB Sepam cepun 10 A

MeHio
U3MepeHun

Ne | SkpaH Onucaxue
1 OTob6paxeHne AByX- Unu TpexdasHbIX TOKOB B 3aBUCMMOCTU OT
1A IB IC napametpa IA IC/IA 1B IC dyHkumm OTOBPAX. I.
370 3KpaH No ymonyanuto Ans pene Sepam cepum 10 A.
100A 102A 104 A
2 OTob6paxeHne Toka 3amMblKaHNs Ha 3eMITIO
lo
0,1A
3 OTobpaxeHne MakcMmanbHbIX 3HAYEHUN AN ABYX- UK TpexdasHbixX
MUK HAIPy3. TOKOB B 3aBucumocTu ot napametpa IA IC/IA IB IC
120A 122A 114 A
4 OT06paeHne xapakTepucTuK nocrneaHero cobbitusi (Homep n).
COBBbIT. n OTO OKHO NOSBNSETCA TOMbKO TOrAa, Koraa pene Sepam obHapyxuno
OLLMBKY.
COBbbITUE=Io> 2008 5IHB
5 OT0b6paxeHne xapakTepucTuk cobbiTns Homep n—1.
COBBbIT. n-1 OTO OKHO NOSBNSETCA TOMbKO TOrAa, Koraa pene Sepam obHapyxuno
2 OLINGKM.
COBbITUE=Io> 2008 SHB
6 OTobpaxeHne xapakTepucTuk cobbiTns Homep n—2.
COBbIT. n-2 OTO OKHO NoSBNSETCA TOMNbKO TorAa, Koraa pene Sepam obHapyxuno
3 owmbku.
COBbITUE=Io> 2008 SAHB
7 OT06paxeHne xapakTepucTuk cobbiTns Homep n—3.
COBbIT. n-3 OTO OKHO NosSBNSETCA TOMbKO TorAa, Koraa pene Sepam obHapyxuno
4 oLwmnGKK.
COBbITUE=Io> 2008 SAHB
8 OT0b6paxeHne xapakTepucTuk cobbiTns Homep n—4.

COBbIT. n-4

COBbITUE=Io> 2008 SHB

3T0 OKHO nosiBNsieTCs TOMNbKO Toraa, Koraa pene Sepam obHapyxuno
5 owwmnbok.
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MeH1o 3aWwuThi

Ne | JkpaH Onwucanue
1 N OTo6paxeHne 1 HacTporika xapakTepUCTUK basHbIX
PA3HBIN TT TpaHcdopMaTopoB TOKa:
® HomuyHanbHbIN NePBUYHBIN TOK In
600 A/5 A ® HomuHanbHbIN BTOPUYHBLIV TOK: 1 unn 5 A
2a Sepam cepun 10 A 41+ n A 42+: oToGpaxkeHne n HacTponka
TTHI XapaKTepuCTUK TpaHcopMaTopa Toka HyneBoW NocneaoBaTenibHOCTH
1N cymmbl asHbix TpaHcopMaTopoB Toka (cymma lo):
100 A/1T A ® HomuHanbHbIN NepBUYHbLINA TOK Ino nnm In
® HomuHanbHbIN BTOPUYHbLIV TOK: 1 unn 5 A
2b Sepam cepun 10 A 43+: oTobpaxeHne 1 BbIOOp AnanasoHa
,IJMAH. U3M. 10 M3MepeHusi TpaHcopmaTopa Toka HyneBoW NocrnenoBaTeNbHOCTU:
0,2-24 A/2-240 A
0,2-24 A
2c Sepam cepun 10 A 42E n A 42F ceptudpmumposaH FOCT:
KO3®® TTHII OTo6paxeHue n BbIbop koadhdpuumeHTa TpaHchopmauum TTHIM:
15...200
15
3 BbiGop yacToTbl ceTu
YACTOTA
50y
4 OTob6paxeHne 1 HacTpoiika NnapaMeTpoB YyBCTBUTENBHOW CTYMNEHM
> 51 Onsi MakcvMarbHOW TOKOBOW 3aLwuThl OT Mexaydasbix K3:
® Bpems-ToKOBasi XapaKTepucTuka
El 70A TD=0,8 | | @ Tox cpabarbiBaHus
® Bbigepxka BpeMeHn
5 OTobpaxeHue 1 HacTpovika mapaMeTpoB rpybor CTyneHun ansi
>> 50—51 MaKC1MarbHOWM TOKOBOW 3aLMTbl OT MexaydasHbix K3:
® Bpems-ToKOBasi XapaKTepucTuka
DT 70A T=0,10c ® Tok cpabaTtbiBaHUs
® Bbigepxka BpemMeHn
6 OTobpaxeHue 1 HacTporika MapaMeTpoB YyBCTBUTENbHOW CTyNeHN
lo> 51N 3alUTBI OT 3aMblKaHWIA Ha 3eMK0:
® Bpems-ToKOBasi XapakTepucTmka
El 10A TD=0,8 ® Tok cpabaTtbiBaHUs
® Bbigepxka BpemMeHn
7 OTob6paxeHne 1 HacTpovika napameTpoB rpybon CTyneHn 3almTbl OT
lo>> B0N—-51N | | sambikanwit Ha semnto:
® Bpemsi-TOKOBasi XapakTepucTmka
DT 10A 7=0,10c | | o Tok cpabaTtbiBaHus
® Bbigepxka BpeMeHu
8 OTob6paxeHne 1 HacTpoiika NnapaMeTpoB OTKIHOYAlOLWEN CTYNEeHN
TE”.”.3ALLI. 49 1 3aWMTLI OT TEMMOBOW Neperpysku:
® AkTMBauus
BKJ1. 124 A 2muH | | @ MakcumanbHbI AONYCTUMBIN Harpy3ky TOK
® [locTosiHHasi BpemMeHu 3alumiaeMoro o6opyaoBaHms
9 OTob6paxeHne 1 HacTpoiika NnapaMmeTpoB CTYNeHN aBapuUAHON
TEﬂﬂ3ALu 49 2 cUrHanuaauuy Ans 3almThl OT TeMNOBOW Neperpysakiu, Crin NocneaHss
YHKLMSA aKTMBMpPOBaHa:
AB.CUIM=100% HAIP.=0% | | ® Yctaska Harpesa (B NpoLeHTax)

® BbluncneHHbIn Harpes (oTobpaxerue 0...999% u cbpoc)
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MeHio
CTaRAapTHLIX Ne | SkpaH OnucaHue
napameTpoB
1 OTtobpaxeHune 1 BbIGOp A3blka dKcnnyaTauum
A3bIK
FRANCAIS
2 Sepam cepusi 10 A 4++: oToGpaxkeHne n Bblbop KonmyecTsa
OTOBPAX. | oToBpaxaeMbix (asHbIX TOKOB.
IA IC/IA IB IC
IA IB IC
3 OtobpaxeHune 1 BbIGop BpEMEHUN BbIMUCIIEHUS MaKCUMaribHbIX
MUK. HAIrPya3. 3HaYeHun
2MUH
4 OTo6paxeHne 1 BbIGOp MCMONb3yemMoro NpoToKona CBA3u.
MNMPOTOK. CBsA3U Modbus/IEC 60870-5-103
MODBUS
5a OTobpaxeHune 1 HacTporika napaMeTpoB npoTokona ceasv Modbus
MODBUS (nocne ocyluecTBneHns Beibopa Ha akpaHe 4).
® Apnpec
1 19200 YETH. BCI1. ® CkopocTb nepenaun
® KoHTponb no 4eTHoCTH
® PexvuM ONCTaHLUMOHHOTIO yrnpaBneHns: NpsiMon/NoATBEPKAEHHbIN
(BCr.)
5b OT0b6paxeHne 1 HaCcTpolika napameTpoB MPOTOKONAa CBA3N
IEC 870-5-103 IEC 60870-5-103 (nocne ocylectsneHuns Bbibopa Ha akpaHe 4):
® Apnpec
1 19200 YETH. ® CkopocTb nepenaun
® KoHTponb no 4eTHoCTH
6 OTob6paxeHne n HacTpolika napameTpoB PYHKLMKN 3arpybrnenms
3AIrPYBIJI. | hasHoW MakcMmanbHOW TOKOBOW 3aLUMThl MPU Mycke.
® AkTuBauus u paboTta
[ e 150% 1c ® Tok cpabaTbiBaHus (B NpoLEHTax)
® Bpewms BBOAa 3alLmMThI B paboTy
7 OTob6paxeHne 1 HacTpolika napameTpoB PYHKLMKN 3arpybrneHms
3AlrPYBIJI. lo TOKOBOW 3alLMThl HyNIeBOW NOCNeaoBaTeNbHOCTU NPU NycKe.
® AxTuBauus n paborta
lo> lo>> 150% 1c ® Tok cpabaTbiBaHusi (B NPOLIEHTaX) Mpu nycke
® [1nMTenbHOCTb Nycka
8 AKTMBaLMA BPEMEHN BO3BpaTa MaKCMarbHOW TOKOBOWN 3aLUUTLI U
BPEMs BO3BPATA TOKOBOW 3aLUMTbl HyNeBOW NocrnenoBaTenbHOCTH
BKIJ1.
9 KoHTponb BbIKkMtoYatoLwer cxembl.
KOHTP.LIE"M OTKIJlL. | | e AkTMBaUMS DYHKLUUM KOHTPOMS LENN OTKITIOYEHUS
® YBeJOMIEHNE O HEUCTPABHOCTM KaTYLLKWU OTKITIOYEHUSI UMK O
BKJI. HEMCIIP. KAT.OTKIJI. NMONOXEHUN BbIKIOYaTENsi.
10 OTobpaxeHune 1 HacTpoiika Aatbl pene Sepam.
HA TA ® [on
® Mecsuy
2008 5HB 1 ® [ens
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Ne | JkpaH Onucanue
11 OTobpakeHne 1 HacTporika BpeMeHu pene Sepam.
BPEMA ® Yachl
® MuHyThI
Oy OmuH Oc ® CexyHawi
12 Sepam cepun 10 A «=A 1 A «+E: oTobpaxeHne 1 BbIOOP HanpsXKeHns
JIorn4. Bxogbl nuTaHNs.
® [lepeMeHHbI TOK/MOCTOSIHHBIN TOK
TUI HATIP. = IOCT. TOK
13 AKTMBaUMA DYHKLUN ANCTAHLMOHHOIO OTKIIOYEHNS B FTOKanbHOM
JIOKAJL. PEXXKUM pexume: AMCTaHLMOHHOE OTKITIOYEHNE NPUHATO/HE NPUHATO
MNOATBEPXKLAEHWE OTKII.
14 AkTuBaums v Bbibop napons
YCT. NMAPOIJIb
TMAPOJIb = xxxx
15 OTobpaxkeHne cocTosiHUS nornyecknx Bxonos |1-14, cneea HanpaBo:
COCT. BXO,[{A ® CocrosiHue 0 (He cpab.)/cocTosiHne 1 (cpab.)
11... 14 =1001
16 OTobpaxeHne cocTosiHUS BbixodHbIX pene O1-06, cnesa Hanpago:
COCT. BbIXO,qA ® CocrtosiHue 0 (He cpab.)/cocTosiHune 1 (cpab.)
O1... 06 = 000100
17 OTtobpaxeHne Homepa Bepcum MO pene Sepam
SEPAM
V1.3
18 OTtobpaxeHue 1 Bblibop pexuma paboTbl pene Sepam:
HA3H BX./BbliX. ® CcTaHAapTHbIA/MoNb30BaTENbLCKUIA
CTAHOAPTHbIA
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MeHio B nonb3oBatensckom pexnme MOXHO Bbl6paTb AonoJiHUTeNbHbIE OKHa.
nonb3oBaTesibC- ® YT0ObI HaCTpOUTb cneayruime aneMeHTbl.
KUX napamMeTpoB e HasHayeHus1 NorM4ecknx BXOL4OB, BbIXOL4HbIX pene n ceeTognoaos.

e duKcaumo BbIXOOHbIX perne u CBeToANOLOB.
e /IHBEpTUpPOBaHME BLIXOAHbLIX pPeEne.

©® HacTponku yHKLMIN pe3epBHON 3aLmUThbl AN MaKCUMarbHOW TOKOBOW 3aLUMTbl 1 TOKOBOW 3aLUMThI
HyneBOW NocrneaoBaTenbHOCTU (HACTPOWKK, CBA3AHHbIE C UCMOMb30BaHWEM NOrM4ecKomn

CENeKTUBHOCTH).
Ne | SkpaH Onucaxue
19 OTobpaeHune n BbIGop HasHa4eHwust BbixogHoro pene O1
HA3HA4. O1

SALUNTA XXXXXX

20 OTob6paxeHne n BbIOOp HasHayeHns BbixogHoro perne 02

HA3HAY. 02

SALUNTA XXXXXX

21 OTobpaxeHune n BeIbop HasHaveHust BbixogHoro perne O3
HA3HA4Y. 03
SALNTA XXXXXX

22 OTtobpaxeHune n Bbibop HazHadeHust BbixogHoro pene O5
HA3HA4Y. 05
KOHTP L OTKJ1

23 OTobpaxeHune n BeIbop HazHauYeHust BeixogHoro perne O6
HA3HA4Y. O6
AB CUIH 49

24 OTo6paxeHne n BbIbop durkcaumm BeixoaHbix pene 01, 02 n O3
®PUKC. PEJIE

O1=[A O2=[]A O3=A

25 OTob6paxeHne 1 BbIOOP MHBEPTUPOBaHUS BbIXOAHbIX pene O1 n 02

UHBEPT. PEJIE

O1=HET O2=HET

26 OTobpaxeHune 1 BbIGOp HasHa4YeHust normdeckoro Bxoaa 13
HA3HAMUY. I3
BHELH OTKJIKOY.

27 OTtobpaxeHune 1 BbIGOp Ha3Ha4YeHust normyeckoro Bxoaa 14
HA3HAMUY. I4

BHELIH. CBEPOC

28 OTtobpaxeHune n BbIbop dmKcaumm onsa AByx CBETOANOOO0B:
Y,CIEP)K CM,C{ 1 ® 3awuThl oT MexaydasHbix K3

® 3alnTbl OT 3aMblKaHWI Ha 3eMII0
QA3A=[JA 3EMIJIA=HA

29 OtoBpaxeHune 1 BbIGOp rKkcaumum 4Na ABYX CBETOANOAOB:
.V,C{EP)K CM,E{ 2 ® [leperpes

® BHeLUHSIS HEeUCTPaBHOCTb
TEMJ1.3ALY.=[JA BHELLH.=/,
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SKpaH

OnucaHue

30

68 JIOn4. I>

BBIKTT.

OTob6paxeHne 1 HaCcTpoWika BblAEPXKKN BPEMEHW pe3epBHOro
OTKITHOHYEHUS YYBCTBUTENBHOMN CTYMNEHN MaKCMMaribHOW TOKOBOW
3awmTbl oT MexaydasHbix K3 (HacTporiku, CBsi3aHHbIE C
MCNOMNb30BaHNEM JTIOTMYECKOW CENEKTUBHOCTM).

® Bpems-ToKOBasi XapakTepucTika (ToMbKo oTobpaxeHwue)

® Tok cpabaTbiBaHUsi (TONbKO oTOBpaxeHwe)

® Bbigepka BpeMeHu

31

68 JIOrnd4. I1>>

BBIKTT.

OTob6pakeHne 1 HaCTpoWika BblAEPXKKN BPEMEHN Pe3epBHOro
OTKIIOYEHNs rpybon CTyneHn MakCMMarnbHOW TOKOBOW 3aLUMThl OT
mexaydasHbix K3 (HacTporiku, CBsi3aHHbIE C UCMONb30BaHEM
NOrNYecKon CenekTUBHOCTH).

® Bpems-TOKOBasi XapakTepucTika (TONbKO 0TobpaxeHne)

® Tok cpabaTbiBaHUs (TONMbKO oTOBpaxeHwe)

® Bobigepka BpeMeHu

32

68 JIOIN4. lo>

BBIKTT.

OTobpakeHne 1 HacTpoViKka BbIAEPXKKN BPEMEHU PE3EPBHOMO
OTKMIOYEHNS YyBCTBUTENMBHOM CTYNEHN 3aLUWThl OT 3aMblKaHWU Ha
3eMIto (HacTPOViKW, CBSI3aHHbIE C MCMOMNb30BaHWEM NOTUYECKON
CEeneKTUBHOCTH).

® Bpems-TOKOBasi XapakTepucTika (TONbKO 0TobpaxKeHne)

® Tok cpabaTbiBaHUs (TONMbKO oTOBpaxeHwe)

® Boigepka BpeMeHu

33

68 JIOIN4. lo>>

BBIKTI.

OTobpakeHne 1 HacTpoVika BPEMEHN BbIAEPXKKN PE3EPBHOMO
OTKIIOYEHUS rpyDOOVi CTYNeHW 3aLnThbl OT 3aMblKaHWA Ha 3eMI0
(HacTpoWKK, CBA3AHHbLIE C UCMOSb30BaHNEM 1OTMYECKON
CeneKkTUBHOCTH).

® Bpems-ToKoBasi XxapakTepucTuka (Tonbko oTobpaxeHue)

® Tok cpabatbiBaHUS (TONbKO OTOBpaxeHue)

® Bhigepxka BpeMeHu
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PYyHKUMU U napamMeTpbl

CopaepxxaHue

3TOW rnaBsbl

[aHHaga rmaea nocsslleHa cnegyunmMm Temam.

Tema CtpaHuua
OO6Lwme NpuHUMNbI 74
OnpepeneHne CMMBOMOB 75
KoadbdmumeHT TpaHchopmauumn pasHoro TT 77
KoadhduumeHT TpaHchopmauum TTHI unmn pacyeTHOe 3HayYeHVe Topa HyneBoun 78
nocnefoBaTenbHOCTM

YacToTa ceTtn 79
MakcrmanbHas TokoBasi 3alimTa oT MexaydasHbiX KOPoTkMx 3amblikaHuin (ANSI 50-51) 80
3awmTa oT 3ambikaHuin Ha 3emnio (ANSI 50N-51N) 84
Bpemsi-TokoBblEe XxapaKTePUCTUKN MaKCMMarnbHOW TOKOBOW 3aLLUTbI 90
3arpy6neHue cdasHo MakcMmarnbHO TOKOBOW 3aLUuThl Mpy Nycke (TokoBasi 3awimTa npu nycke |) 101
3arpybneHue TOKOBOW 3alUmMTbl HyNeBOW NocrneaoBaTeNbHOCTM NpK Nycke (TOKoBas 3alyuta npu 104
nycke lo)

3awumTa ot Tennoson neperpyskn (ANSI 49 RMS) 108
YnpaBneHue Bblkntoyatenem 116
BHellHee oTknioveHne 119
Jlornyeckas cenektmBHocTb (ANSI 68) 120
M3mepeHue asHoro Toka 124
M3amepeHune Toka 3amblkaHUs Ha 3eMII0 125
3HavyeHVa MakcMmarnbHON Harpy3ku Toka dasbl 126
Pernctpaums nocnegHen asapumn 127
PervcTtpauus nocnegHux Nty 4atMpoBaHHbIX cobbITUIA 128
A3sbIk akcnnyaTtauum 129
KonunyectBo oTobGpaxaemblx hasHbIX TOKOB 130
CeA3b 131
KoHTponb uenu otkntodennsa (KOHTP L OTKIJT) 134
[ata n Bpems 136
[NogaBaemoe Ha nornyeckue Bxoabl HanpsxxeHme 137
PaboTta MecTHOro/AMcTaHUMOHHOIO yrnpaBneHus 138
Maponb 139
OTobpaXkeHne COCTOSIHUS FTOTMYECKUX BXO40B 140
OT06pakeHne COCTOSIHWSA BbIXOOHbIX pene 141
Pene ycTporictea oTCnexnBaHusi rOTOBHOCTU 142
CeeToauoabl Ha nepegHert naHenu 143
C6poc 3awuT ¢ 3awenok 144
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O6wme NpMHUMNDI

BBegeHue

MeHio
U3MepeHun

MeH1o0 3aWmThI

MeHr0
napameTpoB

Kakne Tembl Bam
Heob6xo0aAUMbI?

B pasaene ((CDyHKLI,I/II/I 1 napamMmeTpbl» ONUCbIBAOTCA d)yHKLI,I/II/I 3alunTbl, cBA3aHHbIE C HUMU
AONOoJTHUTENbHbIEe (byHKLI,VIVI, a TaKkxke napameTpbl, HeobxoamMmble Ans BBoga B aKcnnyatayuio.

Bce ot gaHHbIe COﬁpaHbI B TpeX MeHI0, KOTOpble OonnucaHbl HMXe.

MeHio I/13MepeHI/117I ncnonb3yeTcd Ana CHNTbiBaHUA 3Ha4YeHN, TOKOB B 3alLuLLIaEMOM npuncoegnHeHun n
XapaKTEPUCTUK 3aperncTpupoBaHHbIX aBapUNHbIX coobueHnin. [laHHble B 3TOM MEHIO MOXXHO TOSbKO
npocMmarpusatb. B 9TU faHHble HeMNb3s BHOCUTb U3MEHEHUS.

B MeHI0 3awmTbl cogepXaTcsa HacTPoVikn, Heobxoammble ANnA paboTbl PYHKUMIN N3MEPEHNIA U 3aLLMT.
BBoavMble ycTaBKky AOMKHBLI KOPPEKTUPOBATLCS BO BPEMS BBOAA B 3KCMnyatauuio.

MeHi0 napameTpoB COAepPXKUT napaMmeTpbl U JONONHUTENbHbIE PYHKLUUN, C MOMOLLBIO KOTOPbIX MOXHO
HaCTpOUTb pa60Ty Sepam nog cneunanuampoBaHHble 3agayu. [pu noctaske ¢ 3aBofa 4515 BCeX aTUX
napameTpoB YCTaHOBJIEHbl 3HA4YeHNA NO YMON4YaHUIO. (DyHKLlI/II/I 3anTbl paGOTaPOT Aaxe B TOM cryvae,
€CIln 3TN napameTpbl He ObINK 3a4aHbl BO BpemMa BBOAA B 3KCnyatauuto.

CTaHAapTHaH JNlorukKa unu niornkKa, HactpamBaemas nosfib3oBartenemM

B meHio napameTpoB Ha akpaHe HA3H. BX./BbIX. moxHo BbIOpaTb CTaH4APTHYO Unu
nonb30BaTeNbCKyI0 NOrMKy paboTbl. Pexvm BnnsieT Ha paboTy BbIXOAHBIX pene, NMormM4ecknx BXOA0B U
cBeToAnoA0B. 10 yMOM4aHMo 3TN 3reMeHTbl paboTaloT B CTaHAAPTHOM PEXMME W NYHKTbl HACTPOWKN B
MEHI0 NapamMeTpoB He nossnstTcs. [ns npocMoTpa cxem paboTbl Sepam B CTaH4APTHOM PeXuME CM.
pasgen CmandapmHas akcrinyamauyusi, cmp. 15.

Monb3oBaTeNbLCKMI PEXMM UCMONBb3YETCs ANS HACTPOWKN paboThl BbIXOAHBLIX perne, NormMyeckmx BXo40B
1 ceBeToamonoB. B cnyyae ncnonb3oBaHUs aTOro pexrmMa B MEHIO NapaMeTpOB MOSIBNSIHOTCS NYHKThI
HacTpoliku paboTbl aTux anemeHToB. CM. pa3nen Hacmpausaembie rnonb3o68amernieM napamempsi,
cmp. 145.

He Bca nHdopmaums, kotopas NnpuBoaUTCS B 3TOM pasferne, NpYMeHnMa Ko BceM MoAernbHbIM psgamM
Sepam (cepuu 10 N, cepum 10 B unu cepun 10 A). Kaxxgas Tema Ha4umHaeTcs ¢ yKkasaHusa Mogenu, K
KOTOPOW OHa OTHOCUTCS: OHa He OTHOCUTCH K MoAensm, naeHTudmkatop kotopbix (N, B nunn A)
BbIYEPKHYT.

Mpumep
B|A
03Ha4aeT, YTO TeMa OTHOCUTCS TOMNbKO K MoAensm Sepam cepun 10 B u Sepam
cepun 10 A.
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OnpepeneHne CMMBOJSIOB

BBegeHue

Jlornyeckue
cyHKUUM

BpemeHHble
3apepKKu

DyHKUMA
xayuiero
MynbTUBUGpaTo
pa

CumBonbil, KOTOpbIe BCTpe4arTCd Ha (byHKLI,VIOHaJ'IbeIX CcXemax B JaHHOM pasferne, o6bsCHsATCA
Hwxe. OHKn MCcnonb3yrTCA And 0003Ha4eHus (byHKLI,VIVI nnn HacTpoek.

DyHKUMNA YpaBHeHue Onucanwue CumBon
«ANN» Q=11+12+13 Q =1, ecnunno M
KpanHei Mepe oauH ]
P pe on 2—>1— Q
BXOf YCTaHOBINEHHa | |5 |
1 ) I
«N» Q=11xI12xI3 Q =1, ecriu Bce —
BXOAbl yCTAHOBIEHbI 1=
1 22— &—Q
Ha . 13—
Vickniowatowee Q = 1xI2x13 + 1 xI2xI3 + [1x12x13 Q =1, ecrm Tonbko "
«NN» OAVH BX0[, 2 -1 Q
yCcTaHoBneH Ha 1. 3
[ononHeHne Q=11 Q=1,ecrmI1=0.
1 Q
Tun Onucaxue CumBon BpemeHHas agnarpamma
Myck Mcnonb3yeTcs ans 3agepxku
NOSIBNEHWS AaHHbIX HA Kakoe-To
Bpemsi T (BblAepxKa BpeMeHU Ha I ro Q | |
cpabatbiBaHue). -1 »
Q L
OTtnyckaHve Mcnonk3yeTca ans sagepxku
MCYE3HOBEHNS A@HHbIX HA KaKoe-To
Bpemsl T (Bblaepkka BpeMeHu Ha | »0—|T Q |
BO3Bpar). - T -
o
Tun OnucaHue CumBon BpemeHHas guarpamma
Myck Mcnonb3yeTtca ans cosgaHusa
KOPOTKMX MynbCoB (1 LuKI) nogaym | J
NOrMYECKMX CUTHAMOB. | { Q
ol
OTnyckaHve Wcnonek3yeTca ans cosnanns

KOPOTKMX NynbcoB (1 Lukn) npu
MNCYE3HOBEHUM NTOTMYECKNX CUTHArOB.
MpumeyaHue. Vicue3HoBeHNe Kaknx-
NNB0 AaHHbIX MOXET ObiTb BbI3BAHO
noTepen onepaTvBHONO NUTaHUS.

|o
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DyHKUMA
nepeknoveHus
ABYyX
(pUKCUpPOBaHHbIX
COCTOSIHUM

Tekywme
BXOAHble
yHKLUN

MapameTpbl

PyHKUUA OnucaHue CumBon BpemeHHas guarpamma
MepekntoyaTens ¢ | cnonb3yeTcs AN XpaHeHUs
nByms MHopmaLmn. S— s —aQ
YyCTOM4MBLIMA YpasHenne: Q = S+RxQ R— R s | | | | | |
COCTOSTHUSIMU X T )
|
R— — |
| - )
ol I
DYHKLMA Onucaxue Cumson
1> YKasbIlBaeT Ha NyCK MOMEHTarnbHbIX YyBCTBUTENbHbIX A
CTyNeHen MakcMarbHOW TOKOBOW 3aLLMTbl OT 3aMblKaHUS T .
1B —| [— I> BbIXOQHOW CcUrHan
mexay dasamu. c —| nycka
| >> YKa3sblBaeT Ha Nyck MOMEHTarbHbIX FpybbIX CTyneHen
o o 1A —
MaKkCUMarbHOWN TOKOBOW 3aLLMThI OT 3aMblKaHUA MeXay .
IB—{l>> | — |>>BbIxogHoM
asamu. IC — curHan nycka
lo> YKasblBaeT Ha NyCK MOMEHTanbHbIX YyBCTBUTENbHbIX
CTyneHen MakcMarbHOW TOKOBOM 3aLLMTbl OT 3aMblKaHUs .
lo— lo> |- lo>BbixogHon
Ha 3emMnio. curHan nycka
lo >> YKasblBaeT Ha Nyck MOMeEHTasbHbIX rpyObIX CTyneHemn
MaKC1MarbHOWM TOKOBOW 3aLnTbl OT 3aMbIKaHWs Ha lo>> BbixoaHoi
w lo—]lo>> [-curHan nycka
3emnto.
Makc. BbibupaeT makcumanbHoe cpegHekBagpaTuyeckoe A
3HaYeHne ans Bcex 3 (pasHbIX TOKOB. ]
IB — Make. |— | Makc.
IC —

C nomoLbto 3TnX HaCTpOeK noJib3oBaTeslb MOXET USMEHATb JTorm4eckne (byHKLl,VIVI Sepam. Cxema
NEeCTHUYHOro TUna ucnonb3dyeTca AnA npeacrtaBiieHna 3TUX HaACTPOeK, 0COBEHHO M3MEHSIEMbIX

nosfib3oBaTtenem.
DYHKLUA OnucaHue CumBon
KommyTtaTop HasHavaeT curHan Ans BBoAa Norm4eckon yHKLnn.
R

CeneKTopHbIi

nepekntoyatens ¢ 2 Bxogamu

BbibupaeT oguH 13 2 BXOO0B.

S

CeneKTopHbIii
nepekntoyaresb ¢

1 BXOOOM — n BbIxog4amu

BbI6MpaeT OAWH U3 N BbIXO40B.

CenekTopHbIn
nepeknioyaTens ¢

n Bxogamn — 1 BbIXOA0M

BbiGupaeT oguH 13 n BXOOOB.
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KoadchduumeHT TpaHccopmauum cpasHoro TT

OTHOCUTCSA K
Sepam cepuu 10 B |A
OnucaHue KoadbdpuumeHT TpaHchopmaumm dasHoro TT 3agaeTcs B MEHIO 3almThbl U JOIMKEH Beeraa

yCTaHaBIMBaTbCA BO BpeMsd BBOAA B 3KCniyataumio. OH ncnonb3yeTcda Bcemun beHKLl,VIHMVI Sepam,
KOTOpPbI€ UMEKT OTHOLLEHNE K TOKY.

MpumeyaHue. YCTaHOBUTE 3TOT KOIPMULMNEHT, Npexae YeM MEHATb HaCTPONKM 3awmTel. Ecrnn
HaCTPOWKM 3alwmTbl 3agaHbl 40 N3MeHeHust koaddpuuneHTa TpaHcdopmaLuum, To OQHO 1Ny GornbLue
perynmpyemMbix CTyNneHewn 3amTbl MOryT OKkasaTbCH 3a npeaenamu paspeLleHHoro agnanasoHa. B atom
cnyyae Sepam cam obHynseT perynupyemMble CTyNeHn 40 BEPXHETO UMW HDKHEro npeaena
[OonyCTUMOro AmanasoHa 1 nepcoHany Heobxognmo nepenposepuTb NapaMeTpbl 3awmTbl OT
3aMblKaHUI Ha 3eMI0.

YcTaHaBnvMBaeMbI napameTp:
® HacTpoiika koadhduumeHTa TpaHcdopmaummn dasHoro TT (akpan ®A3HBIN TT).
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KoadduumeHT TpaHchopmauun TTHI unu pacyeTHoe 3HaYeHUe Topa HyneBomn
nocnegoBaTesibHOCTU

OTHOCKUTCA K
Sepam cepuu 10

OnucaHune

Mpumep Sepam
ans
cTaHpapTHOWM
unm
YYBCTBUTENLHOM
3alWmThl OT
3aMblKaHUM Ha
3emMno

Mpumep Sepam
ANA oYeHb
YYyBCTBUTENbLHOMN
3alunTbl OT
3aMblKaHUM Ha
3eMIo

KoadpdpmumeHT TpaHcopmauumn TTHIT (unmn pacyeTHoe 3HavYeHne Topa HyrneBom
nocrneaoBaTenbHOCTU) 3a4aeTCsl B MEHIO 3alUUThl U AOMKEH BCerga ycTaHaBnMBaTbCs BO BpeMsi BBOAA
B akcnnyaTtaumio. OH ncnonb3yeTtcst Bcemun oyHKUUSIMU Sepam, KOTOPbIe U3MEPSIOT TOK 3aMblKaHUS Ha
3eMro.

MpumeyaHue. YCTaHOBUTE 3TOT KOA(POUUMEHT, Npexae YeM MeHATb HAaCTPOMKN 3awwmTbl. Ecnn
HaCTPOVKM 3auUThl 3agaHbl 40 U3MeHeHust KoaddmumneHTa TpaHcopmaTopa (Unu pacyeTHoOro
3Ha4YeHwus1), TO OOHO Unu GonblUe perynupyemblx CTYNeHew 3aluTbl MOryT OKasaTbCs 3a npegenamMm
paspeLueHHOro agmanasoHa Toka. B aTom cnyyae Sepam cam obHynsieT perynupyemMble CTyneHn Ao
BEPXHEro UNMN HWXKHEro npegerna AonycTMOoro AvanasoHa, U nepcoHany npuaeTcs nepenpoBepuTb
YCTaBKW 3aMblKaHUSA Ha 3eMIIIO0.

Cioa oTHocATCA crieaytowmne Sepam:
® Sepam cepun 10 * «1+ (CTaHAapTHas 3awwuTa OT 3aMblKaHWIA Ha 3eMITHO).
® Sepam cepun 10 ¢ «2¢ (4yBCTBUTENbHASA 3aLUTa OT 3aMblKaHWUIA HA 3EMITHO).

911 Sepam MoryT 6bITb NOAKMNOYEHBI K BblgeneHHomy TTHI unu B npoBoa HevTpanu 3Be3abl
TpexdasHbIX TpaHCOPMaTOPOB TOKA.

YcraHaBnuMBaembIn napameTp:
® KoadhdpumumeHnT TpaHcdopmaummn TTHI (akpan TTHIT unu KO3®®. TTHIT)

B cnyyae nogkntoyeHns K HeTpanu TpexdasHbix TpaHCchOopMaTopoB TOKa ANA 3TOro napameTpa
cnegyeT 3aaThb TO XXe 3HAYeHue, YTO YCTaHOBMEHO ANng kodddumumeHTa TpaHcdopmaumm gasHoro TT.

Cioga oTHocsATest Sepam cepum 10 ¢ +3¢ (O4eHb YyBCTBUTENbHAsN 3aLlMTa OT 3aMblKaHWUA Ha 3EMIHO).
JT0T TMN Sepam npeaHasHa4eH Ans NoAKMiYeHUs K Topam HyneBoi nocnegosatenbHoctn CSH120,
CSH200 nnu GO110.

YcTtaHaBnuMBaembIn napameTp:
® Bribop AnanasoHa namepeHuii Toka 3amblkaHus Ha 3emnio (JUAT.+K30 U3M. 10)

BosmoxHbIV BeIGOp: 0,2-24 A nnn 2-240 A.

BbIGop JOMKEH OCYLLECTBNATLCA B COOTBETCTBUM CO BXOAOM TOKa, K KOTOpOMY nogkntoyeH TTHIM. Cwm.
pasnen CoeduHeHusi pasbema B, cmp. 29. B NpOTMBHOM cCrny4yae u3MepeHue Toka 6yayT HeBEPHO U
3aluTa oT 3aMblkaHuiA Ha 3emnio ByaeT paboTaTk HenpaBUMbHO.
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YacTtoTa cetn

OTHOCUTCA K
Sepam cepuu 10 N (B |A
OnucaHune [nsa HacTpowkn YacToTbl HEO6XOAMMO 06PATUTLCA B MEHIO 3aLLMThl; NAapaMeTpbl YaCTOTbl AOMMKHbI

6bITb 3a8aHbl B AnanasoHe 50 unu 60 My npu BBoge B akcnnyataumto. OHa Mcnonb3yeTcs BCemu
PYHKUUSIMM Sepam, KOTOpbIE UMEIDT OTHOLLEHNE K (Da3HOMY TOKY U TOKY 3aMbIKaHUS Ha 3eMITH0.

Pene Sepam ucnosnb3yeT 3TOT napaMeTp, YToObl HACTPOUTL PaboTy anropUTMOB U3MEPEHUSI U 3aLLUTbI
nod 4actoTy ceTu. HenpaBunbHoe 3Ha4YeHUe Cepbe3HO NOBMUSIET HA TOYHOCTb (OYHKLMIA U3MEPEHMS U
3aLUMThI.

YctaHaBnuBaeMbI napameTp:
® YactoTta cetn (HACTOTA )
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MakcumanbHasa TokoBas 3awuTta ot mexaydasHbix K3 (ANSI 50-51)

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

OononHuTtenb-
Hble PYHKLMU

Bnok-cxema

MakcrmanbHas TokoBas 3awmTa oT mexaydasHbeix K3 ncnonbayeTtcst 4ns onpegeneHus TOKOB
neperpysku, KOTopble BO3HUKAOT BCNEACTBME MeXAydasHbIX KOPOTKUX 3aMblkaHuii. OHa ucnonb3yet
N3MepeHNE OCHOBHOWM COCTaBISAOLLEN TOKOB, MPOM3BOANMbBIX ABYMS UMK Tpems dhasHbIMU
TpaHcopmatopamu Toka ¢ 1 nnn 5 A HoMUHanNbHBIMU BTOPUYHBIMUA.

[ns onTMmManbHOro pacno3HaBaHWA MOXHO 3afaTb ABa HE3aBUCUMbIX perynvpyembie ctynexm (1> un

I>>):

® YyBcTBUTENbLHAA CTyneHb (I>) MMeeT He3aBMCUMYIO BbiAepXKy Bpemenu (Bbl BP), unu
06paTHO3aBNCMON XapaKTEPUCTUKN Bblaepxku BpemeHu (IDMT) ¢ pa3numyHbiMu TUnamm
crtaHgapTHbIX kpuebix (IEC, IEEE, RI).

® BepxHsada perynvupyemas ctyneHb (1>>) obnagaet Tonbko napameTpoM HE3aBUCUMOWN BbIOEPKKMN
BpemeHun. [Ins MrHoOBEHHOro cpabaTtbiBaHUSA MOXHO MCMOMNb30BaTb MUHMMArbHY YCTaHOBKY MO
BpemeHu (dpyHkumsa ANSI 50).

Mpumep. Kpusasa ansa perynupyemon ctyneHu IDMT tun I> n perynupyemon ctynenun Bbld BP tun [>>
tA

>

| > | >>
O6nacTb HecpabaTbiBaHUs

O6nacTb cpabaTbiBaHus

Sepam ob6beanHaeT yHKLMM, JOMOMHALME MAKCUManbHY TOKOBYIO 3alMUTy OT MexaydasHbix K3:

® Bpewms sosspama:
Ona napameTpa IDMT napameTpbl perynmpyemon CTyneHn BolCTaBSATCA 415 aKTUBaL MM BPEMEHN
Bo3Bpara IDMT. 310 no3BonseT ocyLLeCcTBNATL KOOPAUHALMIO C ArieKTpoMexaHudeckumm pene. Mo
yMOInyaHuio BpeMsi Bo3Bpata oTkntoyeHo. Cm. pasgen Bpemsi cbpoca, cmp. 92.

® 3azpybrieHue ghazHol mokosol 3auwumsi fpu nycke | (unu CLPU I):
PaboTta obenx perynmpyemeix ctyneHen 1> n 1>> moxeT 6biTb cBA3aHa ¢ dpyHkumer CLPU |, koTopas
ncnonb3yeTcs, YTOObl NPeAoTBPaTUThL MTOXHOE OTKMIOYEHNEe 3aluThbl BO BPEMS Nogayv nuTaHus B
cuctemy. Mo ymonuanmio oyHkuma CLPU | otkntoveHa. Cm. pasgen 3azpybrieHue ghasHol
MaKcumarbHOU moKog8oU 3awumai fpu nycke (mokosas 3awuma ripu rycke I), cmp. 101

® [locuyeckasi cenekmueHoOCmb:
Pene Sepam moryT 6bITb MHTErPUPOBaHbI B (DYHKLMIO NMOTMYECKON CeNEeKTUBHOCTU. JTy cUCTeEMy
MOXXHO MCNoMb30BaTh, korga TpebyeTcs beicTpoe ycTpaHeHwe K3. OHa ncnonbayetcsa ans
UCKIIOYEHMS BbIAEPXKKM BPEMEHN MEXOY CMEXHbIMW 3aLlimMTaMun, Ha3Ha4eHHOTO BPeMEHHOWN
cenekTMBHOCTBLIO. Mo ymonyanuio B Sepam cepun 10 A Bbixog, 6110KMPOBKN NTOrMYECKO
CeneKTMBHOCTU Ha3HayaeTcs Ha BbixogHoe pene O5. Cwm. pasgen floaudeckas cenieKmugHoCmb
(ANSI 68), cmp. 120.

IA I>

T 0
1B L |>curnan cpabatbiBaHus
IC

» |>curHan nycka
1>> T 0
1>> curhan cpabatbiBaHus
L
1 p

» |>> curHan nycka
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CraHaapTHas
aKcnnyaraums

Pexunm
HaCTPOMKM

Ecnun Tok B ntobor n3 ¢pas npesbilaeT yctasky > unm [>> :

@ BLICTPO MUraeT CBETOAMOL, .|—>.

[ ] npOVICXOJJ,VIT 3anyck 3aluT.

° ,D,J'Iﬂ OTnpaBKM KOMaHObI 6J'IOKV|pOBKVI JTIOTMYECKOWN CENEKTUBHOCTY beHKLI,VIﬂ JTIOrnm4yeckomn
CENIeKTUBHOCTU ncnonb3dyeT ABa BbiXo4a Nnycka. CM. pasaen Jloecuyeckas cenilekmusHocmb
(ANSI 68), cmp. 120.

o CocTosiHUEe aTUX OBYX BbIXO40B AOCTYMHO MO JIMHUWN CBA3W. CM. pasaern C6ﬂ3b, cmp. 167.

[Mocne ncteveHns BpeMeHn 3agepxkn I> unu 1>>:

® MearneHHo MUraeT CBeTOAMO, I-—|> )

® BuixogHble pene O1, 02, O3 u3MeHs0T COCTOsIHUE.
® OTtobpaxaeTcsa aBapuiiHOEe COOOLLEHME CO 3HAYEHUAMM TOKA OTKITHOUEHWSI.

Ecnun Bce Tpu hasHbIX TOka NagarT HUXKe YCTaBOK CTyneHen |> unu 1>>, BoixogHble pene O1, 02, O3 n
ONCNner ocTatTCsl B TOM e COCTOSIHMM ((PYHKUMS 3aLLenku).

HaxaTtune knasuwwm COpoc oTknovaeT dyHKUMIO 3aluenku (cMm. pasgen KeumuposaHue 3awum,
cmp. 144):

® CaeTtoauon I.—.> noracHer.

® BhbixogHble penie BO3BpaLLaloTCa B NepBOHAYaribHOE COCTOSIHUE.
® BmecTo aBapuMHOro coobLleHus Ha 9KpaHe 0T06pa>KaeT09| OKHO C JaHHbIMU, KOTOpPbIE Obinn o
nosABIrieHNA aBapun.

Mpumeyvanue. Ecnu Boigepxka [>> BoicTaBnena MFHOB. (MrHOBEHHO), BblAepKKa BPEMEeHU curHana
cpabatbiBaHuA I>> BygeT TakuMm xe, Kak U curHana nycka [>>.

HacTpoika nonb3oBatenem Sepam MOXeT NPMMEHATLCA ANS N3MEHEHUs NapaMeTpoB CTaHAapTHON
paboThbl:

©® MOXHO OTKMHOYMTbL 3aLLenky cBeToanoaa I._.> .

® MOXHO M3MEHWTb HasHavYeHue perynupyembix ctyneHen |> u [>> Ha BeixogHble pene O1, 02, O3.

® MOXHO OTKNIOYMTBL 3aLenky BbixogHbix pene O1, 02, 03.

® HacTtpanBaeTcs norvika aktnsaumm BbixofgHbelx penie O1 n O2 (KOHTaKT 3aKpbIT UK OTKPbIT Npu
OoOHapyXeHun aBapun).

Cwm. pasgen Hacmpaugaemsie ronib308amesieM napamempsi, cmp. 145.
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MapameTpbl

MapameTpbl perynupyemori cTyneHum I>

Pa3pelueHHble 3Ha4YeHUA

KpuBas oTknoveHns

HononHutenbHy MHopMaLmio No KpUBLIM
OTKIOYEHNSA 1 BpEMEHM Bo3BpaTa CM. B pasgene
Kpuebie omkrrodeHuUs: MakcumasibHoU mokogouU
3awumel, cmp. 90.

OTKI1. perynupyemasi CTyneHb BbIKII.

Bbl[l. BP. He3aBucrMMas BblaepKka BpeMeHn

SIT/A: ctaHgapTHas o6paTHO-3aBMCMMas Bblaepka
BpemeHu IEC

VIT/B: cunbHo obpaTHo3aBUCKHMas Bblaepxka Bpemenu IEC
LTI/B: ponrasi o6paTHo3aBMcMMast Bblaepxka BpemeHnn IEC
EIT/C: upe3sBblyaiiHO o6paTHO3aBNCKMas Bblaepkka
BpemeHu IEC

® MI: ymepeHHasi obpaTHo3aBucumas IEEE
® VI: cunbHO obpaTHo3aBucuMas |IEEE
® El: ypesBblvanHo obpaTtHo3aBucumas |IEEE
® RI

Perynupyemas HesaBucumas DT 0,1...24 In (MuHnMyM: 1 A)

cTyneHsb >

Kpusas c 3aBucmmon
Bblaep>xkon BpemeHu IDMT

0,1...2,4 In (MyHnmym: 1 A)

Bblaepxka HeszaBucumas 0,05...300 c, pa3mep Lwara:
BpeMeHun ® 0,01c,010,05009,99¢C
® 0,1¢,0110,080999¢c
® 1c,or 10080300 cC
Kpusble IEC, RI TMS: 0,02...2 (war: 0.01)
KpvBble IEEE TD: 0,5...15 (war: 0.1)

Bpems Bo3BpaTa

O6Lwme HacTpoVikv ANst perynMpyeMbix cTyneHew 1> u lo>:

OTKI.
BKI.

MapameTpbl perynupyemMown ctyneHu I>>

Pa3pelueHHble 3Ha4YeHUA

KpuBas oTknoveHns

® OTKII: 6e3 BbIAEPXKKN BPEMEHN.
® Bbl[l. BP.: He3aBrcrMas Bbigepkka BpEMeEHU

Perynupyemas HesaBucumas 0,1 In...24 In (MnHUMyM: 1 A)

CcTyneHb [>>

Bblgepxka HesaBucumas MrHoseHHoe (nyck) unu 0,05...300 c, pa3mep wara :
BpeMeHMU ® 0,01c,010,05009,99¢C

® 0,1¢,0110,00099,9¢C
® 1c,01100 00 300cC

MpumeyaHune. In — HOMUHaNbHbLIN NEPBUYHBLIN TOK TT.
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YyscTBUTENb-
HOCTb K 6pockam
NyCKOBOFO TOKa
TpaHcdop-
MaTopa

HacTtponku ans
ncnonb3oBaHus
dyHKUUM

Korga TpaHcdopmaTop BKMYaeTCs, TOK HAMarHM4MBaHUSi MOXET B CBOMX MUKOBbIX 3HAYEHUSX
npeBbILaTh HOMUHASBHBIN TOK TpaHcdopmaTopa B 5—12 pas. MNogobHble nepexodHble TOKU MOTyT
NpVBOANTL K NOXHOMY cpabaTbiBaHuio dpyHKumin ANSI 51.

Takue 6POCKVI NYyCKOBOIo TOKa 06J'Ia/:l,aI'OT CUIbHOMN anepmonmquKoM COCTaBJ'IFH'OLLI,EVIZ
A

Tinr L -t
I(t)=finr-eT®

e

I'ae:Tinr - NIUKOBBIV MYCKOBOW TOK.

Ha namepeHune TokoB Sepam He BNMseT NpUCyTCTBME anepuoauydeckon coctasnstowlert (50 nnm 60 y),
YTO MO3BOSISIET 3HAYMTENBHO CHU3UTL NapamMeTpbl 3aWwMTHBIX yHKUMIA ANSI 51.

Mpu ncnonb3osaHnm MrHoBeHHOM 3awwmnTbl (ANSI 50) BepxHasa perynupyemasi CTyneHb JorkHa
COCTaBMnATb MUHUMYM 37% OT MMKOBOTO 3Ha4YeHUs1 Bpocka MyCKOBOroO TOKa, yka3aHHOro
nponssoguTenem TpaHcgopmaropa.

Mpu ncnonb3oBaHuM 3aWwmThbl € Bblgepxkon Bpemenn (ANSI 51) gencTeyeT To e npasuno, y4uTsiBas
aneproanYeckyto COCTaBNSIOLLYI0 B COOTBETCTBMN C MOCTOSIHHON BPEMEHW, YKa3aHHOW
nponssoguTenem TpaHcgpopmaropa.

Ob6s3aTenbHble HACTPOWKMA B MEHIO 3aLUThI.

® HacTpoiika koadduLmeHTa TpaHcdopmaLmmn dasHoro TpaHcdopmaTtopa Toka (PA3HBIA TT)
® Bui6op vactoTsl ceT (YACTOTA)

® HacTtporika yyBcTBUTENBHOM CTynenu (I>) (I> 571)

® Hactporika rpybon ctynenm (1>>) (I>> 50-51)

[ononHnTenbHble HACTPOWKM B MEHIO NapaMeTpPOB.

©® AxTuBauus BpeMmeHu Bo3spata (BPEMS BO3BPATA). 310 obLuas HacTpolika Anst perynupyemMbix
cTyneHen 1> un lo>.

® HacTtporika 3awmTsl npu nycke BknodeHnn (BAFPYBII. I)
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3awumTa ot 3aMmbikaHMK Ha 3emnio (ANSI 50N-51N)

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

3almTa OT 3amblkaHMIn Ha 3eMIto UCNonb3yeTcs AN onpeaeneHns TOKOB Neperpysku, KoTopble
BO3HUKAIOT BCNEACTBUE KOPOTKMUX 3aMblkaHWi Ha 3emrto. OHa UCMorb3yeT 3MepeHne OCHOBHOM
COCTaBISAOLLEN TOKA 3aMblKaHW Ha 3EMITI0 B COOTBETCTBUM C HECKOMbKMMU CXEMaMU COeanHEHUST (CM.
nanee).

[aHHy0 3aLMTY MOXHO MCMOMb30BaTh B PA3fUYHbIX CLEHAPUAX MPUMEHEHMS.
® 3aluTa BBOAOB/(pMAEPOB.

® 3almTa HeUTpanbHON TOYKN.

® 3awuTta OT yTeuKkn ToKa B 3EMITHO.

[ns onTMManbHOM CeneKTMBHOCTM MOTYT ObiTb YCTAHOBMEHbI ABE HE3aBUCUMMbIX ycTaBku (10> un [0>>):

® YyBcTBUTENbLHAsA CTyneHb (l0>) UMeeT He3aBuUcKUMYytO BbiAepPKy BpeMeHu (Bbl[ BP), nn6o obpartHo-
3aBVCMMble XapaKTePUCTUKN BblAepXku BpemeHu (IDMT) ¢ pasnuyHbiMu TUNamMu cTaHgapTHbIX
kpubIx (IEC, IEEE, RI).

® [pybas cTyneHb (lo>>) MMeeT TONbKO He3aBUCUMYHO BblAepXKKy BpemeHu (Bbl BP). Ans
MrHOBEHHOrO cpabaTbiBaHUA MOXHO UCMONb30BaTb MUHMMAIbHYO YCTaBKy MO BpeMeHn (pyHKLMA
ANSI 50N).

Mpumep. Kpuas ansa perynupyemon ctynenu IDMT tun lo> u perynupyemoint ctynenn Bbll BP tun
lo>>

tA

.

lo> lo>>
HeoTknioyaemas obnactb

OTkntovaemas obnactb

84



Sepam cepun 10 — PyHKLUN 1 NapameTpbl

YyscTBUTENb-
HOCTb U
NPUHLMM CXEM
coeguHeHUn

B 3aBucumocTu ot HeobxoamMmoro YPOBHA YyBCTBUTEJNTIbHOCTU AOCTYMNMHO TPpU TUNA Sepam. Kaxabiv Tmn
No3BONAET UCNONb30BaTb OOHY UMK Oornee cxem coeanHeHU ansi n3MepeHna Toka 3aMblKaHUA Ha
3eMIto.

CTaHgapTHaA 3awWwuTa oT 3aMblKaHuUsl Ha 3emno — Sepam cepum 10 ¢ «1¢

VimeeTcs ABE BO3MOXHbIX CXEMbl COEANHEHWIA.

Cxema 1 Cxema 2

M3amepeHune Toka 3amblkaHUS Ha 3eMIK0 B HENTpanu M3mepeHue Toka ¢ TTHI ¢ 1 unu 5 A HOMMHanNbLHOro
TpexdasHblx TpaHcopmaTopoB Toka ¢ 1 unn 5 A BTOPUYHOIO TOKa.

HOMWHasIbHOrO BTOPMYHOIO TOKa.

CoefiHeHWe aBnsSeTcs crneayoLmm: CoefuHeHWe ABNSeTCA creyoLwmnm:

A A

B B

c C

A I

T ¢
1aA  C 22

X 7
|
\ y \ |
: | _ 15 |
e 251> 31A g 251> [ 31A
g 24 ]>[3B | ‘S]] __;_: Bi: |
13 ‘ 13 ‘
q 23 [>[31c | q > [3C |
= |

22 310

= 21213 ‘

|
o N

(1B
N2 e
UJ

OTa Bepcus No3BOMSET BbICTABUTb MUHUMarbHYH ycTaBky Ha 10% OT HOMMHANBHOro Toka dasHoro
TpaHccopmaTtopa (cxema 1) nnm HommHaneHoro Toka TTHIM (cxema 2).

YyBcTBUTENbHaA 3alWmMTa OT 3aMbiKaHUS Ha 3eMnio — Sepam cepumn 10 ¢ «2¢

CxeMmbl paspeLleHHbIX COeAMHEHUI Takne Xe, Kak U B CTaHOApPTHOW Bepcun. Tem He MeHee Mo
CpaBHEHMIO CO CTaHAAPTHOWM Bepcuen MnHMMarnbHas 3awuta genutcsa Ha 10, uto coctaenset 1% ot
HOMMHanbHOro Toka TpaHcdopmMaTtopa (cxema 1) unu HommHanbHoro Toka TTHI (cxema 2).

OpHako ecnv Anst perynmpyemon cTyrneHn Heo6XoAMMO BbICTaBUTL 3HAYEHUSI TOKa Manon MOLLHOCTH,
HaCTOSATENbHO pekomMeHnayeTca ucrnonb3oBaTte TTHI (cxema 2). B cnyvae cxeMbl 1 HErpPeLHOCTU Tpex
asHbIX TpaHcopmMaTopoB TOKa MOTyT MPUBECTU K HEMPasuUsibHOMY N3MEPEHNIO TOKa 3aMblKkaHWS Ha
3emnto. B cnyyae ncnonb3oBaHWs perynupyemblx CTyrneHew, Kotopble coctaBnsatoT meHee 10% ot
HOMMHasIbHOro NEPBMYHOMO TOKa TpaHcdopMaTopa, Takasi HETOYHOCTE MOXET NPUBECTU K NTOXKHOMY
cpabaTbiBaHWIO 3aLLUTLI.
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OononHuTtenb-
Hble PYHKLMHU

OueHb YyBCTBUTENbHas 3alWuTa OT 3aMblKaHUI Ha 3eMiio — Sepam cepumn 10 © ¢3¢

OT1a Bepcua paGOTaET CO cneunanbHbIMX CNPOEKTUPOBAHHbIMN TOpPpaMu HyJ'IEBOVI
nocrnegosaTtenbHOCTU. KOMMyTaumMoOHHas cxema BbIrnaguT creayowmm o6pa30M:

A
B
Cc

CSH120
CSH20¢E
GO110

CyLlecTByeT Tpu TUMNa TOPOB HYNEBOW NOCIe40BaTeNIbHOCTM:

Top HyneBow KoadhdmumenT Tun TT BHyTpeHHUW anameTp
nocnepoBaTenbHOCTU

CSH120 4701 HepasbeMHbi 120 mm (4,7 pronma)
CSH200 4701 HepazbeMHblii 196 mm (7,7 gronma)
GO110 470/1 PasbeMHbIn 110 mm (4,3 aronma)

OTa Bepcusa Sepam 0CoGEHHO XOPOLLIO NOAXOAWT ANS cuTyauuni, korga TpebyeTcs onpeaenexHve
HU3KOro 3Ha4yeHnd ToKa 3aMblKaHUA Ha 3eMIto.

Pene Sepam obnapaet 2 gnanasoHamu 4yBCTBUTENbHOCTU, B 3@BUCUMOCTM OT MOAKIOYEHUS K pene
TOpa HyneBoNn NocrneaoBaTerlbHOCTH:

® 0,2-24 A grnanasoH (TOK NepBUYHON OBMOTKM);

® 2,0-240 A gnanasoH (TOK NnepBUYHON 0BMOTKH).

[ononHuTenbHyo MHOpMaLMIo Mo NOAKIIYEHMIO Topa HyNeBoK nocneaoBaTenbHOCTU K Sepam cM. B
pasnene NodknoyeHue mopa Hyneeol nocrnedogamesibHocmu, cmp. 40.

Pene Sepam o6beanHseT yHKLMN, KOTOPbIE AOMOMHSAT 3aLLMTY OT 3aMblKaHWUS Ha 3EMITH0.

® Bpewms go3gpama.
Ons napameTpa IDMT ycTaBku BbICTaBMAOTCA ANt akTUBaUMu BpeMeHn Bossparta IDMT. Oto
No3BONSET OCYLLECTBNSATL KOOPAMHALMIO C 3NeKTpoMexaHnyeckumu pene. Mo ymonyaHuio Bpems
BO3Bpara oTkntoveHo. CM. pa3gen Bpems eozgpama, cmp. 92.

® 3aepybneHue mokoeol 3awumel Hyrnegol nocredogamesibHOCMU Mpu rycke (TOKOBasA 3alimTa npum
nycke lo unn CLPU lo).
Pa6oTta obeux perynupyembix cTyneHew lo> n lo>> moxeT 6bITb cBsidaHa ¢ dyHkumen CLPU lo,
KoTopas ucnosnb3yeTcd, YTobbl NoMeLLaTh NOXHOMY cpabaTbiBaHMIO 3aLLMTbl BO BPEMSI Nogayu
BKOYeHUs B ceTb. Mo ymonyanuto dpyHkumsa CLPU lo oTkntoveHa. Cm. pasgen 3aspybrnieHue
mokoeou 3auwumel Hysiegol nocrnedosamesibHOCMU Mpu fycke (mokoeas 3awuma npu nycke 1o),
cmp. 104

® J[lozuyeckasi cenekmugHoCb.
Pene Sepam moryT 6bITb UHTEFPUPOBaHbLI B CUCTEMY FIOTMYECKON CENEKTUBHOCTU. JTY CUCTEMY
MOXXHO MCMosb30BaTh, korga Tpebyetcs ObicTpoe ycTpaHeHue K3. OHa ncnonbayeTcs ons
WCKIMIOYEHMS CornacoBaHus 3awumT no BpemeHu. No ymonyanuio B Sepam cepum 10 A Bbixop,
BrOKMPOBKM NOrMYECKON CENEKTUBHOCTU Ha3Ha4YaeTca Ha BbixogHoe pene O5. Cwm. pasgen
Jlozuyeckas cenekmusHocms (ANSI 68), cmp. 120.
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Bnok-cxema

CraHaapTHas
aKcnnyaraums

Pexunm
HaCTPOMKM

lo lo> ro » |lo> curHan cpabarbiBaHus
» lo> curHan nycka
T 0
lo >> — » |0>> curHan cpabatbiBaHus

» 10>>curHan nycka

Ecru Tok Tok HyneBoil NocneaoBaTenbLHOCTM NpeBbILIaeT yeTasKy cTyneHu lo> unm lo>> :
e | 4> Caeroamon HEMCNPaBHOCTU BLICTPO MUTaeT.

® [poMCXoaNT 3aMycK 3aLLUTLI.

o [1n9 BblAayuy KOMaHAbl NOrMYECKOn GIIOKMPOBKM CENEKTUBHOCTU (DYHKLIMS NIOrMYECKo
CEeneKTUBHOCTU UCTMONb3YEeT 2 BbIXOAA Mycka: CM. pasaen Jloeuyeckasl ceniekmueHoCcmMb
(ANSI 68), cmp. 120.

o COCTOsIHME 3TUX ABYX BbIXOOOB OOCTYMHO MO NMUHUK CBA3W: CM. pasaden Cesisb, cmp. 167.

Mo ncteyeHnn BbIOEPXKKN BPEMEHN CTyNeHen 10> unu lo>>:
) |,J:|-> CeToanoa HeNcnpaBHOCTU MUraeT MEeAJIEHHO.

® BbixogHble pene O1, 02, O3 n3meHsI0T COCTOSHKE.
® OtobpaxaloTcst aBapuiiHble COOBLLEHNS CO 3HAYEHUSIMU TOKOB OTKITHOYEHUSI.

Ecnun Tok 3aMblkaHMsa Ha 3eMIio NagaeT HUXKe yCcTaBku cTyneHn lo> nnu lo>>, BeixogHble pene 01, 02,
O3 u gucnner octatoTcsl B TOM e cocTosiHMM (dpyHKUMs 3awenkn). Haxatme knaesuwm Copoc
BbINOMHSAET KBUTUPOBaHWE 3aluenku (cM. pasgen KeumuposaHue 3awum, cmp. 144):

e | &> Ceetoavon racker.

® BuixogHble pene Bo3BpallaloTCs B NepBoHaYanbHOe COCTOSHME.

® BwmecTo aBapuiiHoro coobLueHns Ha akpaHe oTobpaxaeTcs OKHO C JaHHBIMU, KOTopble Bbinn Ao
nosBneHns aBapuu.

MpumeyvaHue. Ecnu Boigepxka BpemeHn lo>> BoictasneHo MMHOB. (MTHOBEHHO), BbiAepXXKa BPEMEHN
curHana cpabatbiBaHus [0>> akBUMBaNeHTHa BbIXOAHOMY CUrHany nycka lo>>.

Monb3oBaTenbCkUn pexunM Sepam MOXET NPUMEHATLCSA ANS U3MEHEHUS NapamMeTPOB CTaHAaPTHOM
paboThbl.

® 3allenka ||J:|-> CBeToamon MOXHO OTKMOYNTb.

® MOXHO NOMEHATb Ha3HaYeHne perynmpyemblx ctyneHen lo> u lo>> Ha BeixogHble pene O1, 02, O3.

® MOXXHO OTKIMHUYMTDL 3aLLlenky BbixogHbix pene O1, 02, O3.

® HacrtpauBaeTcs fnorvka aktuBauum BbixogHbix pene O1 n O2 (KOHTaKT 3aKpbIT UK OTKPLIT NpK
obHapyxxeHun aBapun).

Cwm. pasgen Hacmpaugaemble rnons3oeamesieM napamempsl, cmp. 145.
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MapameTpbl

NapameTpbl perynupyemori ctynexu lo>

Pa3pelueHHble 3Ha4YeHUA

KpuBas oTknoveHns

[lonosHUTENbHYI0 MHGOPMALIMIO MO KPUBBLIM OTKIIOYEHUS 1
BpeMeHV Bo3BpaTa CM. B pasaene Kpugble OMKIIoYeHUs
MakcumarnbHol mokoeol 3auumsi, cmp. 90.

® OTKII: cTyneHb oTkm.

® Bbl[. BP.: HezaBucuMmas Bblaepxka BpeMeHu

® SI|T/A: ctangapTHasi o6paTHO3aBUCHMas
Bblaepxka BpemeHu |IEC

® VIT/B: cunbHo obpaTHO3aBUCKMMAas BblOEpXKKa
Bpemenu IEC

® LTI/B: ponras o6paTHo3aBNCKMMas Bblaepkka

Bpemenu IEC

EIT/C: ypesBblyanHo obpaTHo3aBUcMmas

Bblaepxka BpemeHu |IEC

® MI: ymepeHHas obpaTtHosaBucumas IEEE
® VI: cunbHo obpaTHosaBuncumas IEEE
® El: ypesBblyanHo obpaTtHosaBuncumas |IEEE
® RI
Perynupyemasi | HesaBucu- | CtaHgapTHas 0,1...24 Ino (MuHumMyMm: 1 A)
cTyneks lo> mas UyscTBUTENbHAS 0,01...2,4 Ino (MuHumym: 0.1 A)
OueHb 0,2-24 A 0,0004...0,05 Ino (0,2...24 A)
YyBCTBUTEMb- | (HOMUHanNbHOE)
Has 2-240 A 0,004...0,5 Ino (2,0...240 A)
(HoMUMHanbHoe)
KpuBasi c CraHgapTHas 0,1...2,4 Ino (MuHUMYM: 1 A)
38BUCUMON | YypcrauTEnbHAS 0,01...0,24 Ino (MuHumym: 0,1 A)
BblAEPXKON
BpeMeHN OueHb 0,2-24 A 0,0004...0,005 Ino (0,2...2,4 A)
YyBCTBUTEMb- | (HOMUHAnNbLHOE)
Has 2-240 A 0,004...0,05 Ino (2,0...24 A)
(HoMUMHanbHoe)
To4vHOCTb CraHgaptHas +/— 5% wnu +/- 0,03 Ino
YyBcTBUTENbHAs +/— 5% wnn +/- 0,003 Ino
OuyeHb 0,2-24 A +/— 5% wnu +/— 0,00015 Ino (+/- 0,07 A)
YyBCTBUTEMb- | (HOMUHAnNbLHOE)
Has 2-240 A +/— 5% wnu +/— 0,0015 Ino (+/- 0,7 A)
(HoMUMHanbHoe)
Bblaepxka HesaBucumas 0,05...300 c, ANCKPETHOCTb:
BPEMEHU ® 0,01c,010,05009,99¢C
® 0,1¢c,07110,08099,9¢C
® 1c,01100 80 300cC
Kpueble IEC, RI TMS: 0,02...2 (war: 0,01)
Kpvsble IEEE TD: 0,5...15 (war: 0,1)

Bpewms Bo3Bparta

O6Lwpme HaCTPONKK ANs perynmpyembix CTyneHemn
I>unlo>:

® OTKIJI: Bpemsi Bo3BpaTta OTkIto4eHa.

® BKIJ1: Bpems Bo3BpaTa BKIIOYEHa.
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HacTtponku ansa

ucnonb3oBaHuA

dyHKUUM

MapameTpbl perynupyemMoun ctyneHsu lo>> PaspelueHHble 3Ha4YeHUsA
KpvBas oTkntoyeHns ® OTKII: cTyneHb oTkn.
® Bbl[. BP.: He3aBncumas BblaepXKa BpeMeHU
Perynupyemas | HesaBucu- | CtaHgapTHas 0,1...24 Ino (MuHMMyM: 1 A)
cTyneHb l0>> | mas UyBcTBUTENLHAR 0,01...2,4 Ino (MuHMMYM: 0,1 A)
OueHb 0,2-24 A 0,0004...0,05 Ino (0,2...24 A)
YyBCTBUTENbL- | (HOMUHanNbHoE)
Has 2-240 A 0,004...0,5 In0 (2,0...240 A)
(HOMUKHanbHoe)
To4YHOCTb CraHpgapTHas +/— 5% unu +/- 0,03 Ino
YyBcTBUTENbBHAA +/— 5% wnn +/- 0,003 Ino
OueHb 0,2-24 A +/— 5% nnun +/— 0,00015 Ino (+/— 0,07 A)
YyBCTBUTENb- | (HOMUHanNbHoE)
Has 2-240 A +/— 5% unu +/— 0,0015 Ino (+/- 0,7 A)
(HOMUHanbHoe)
Bbigepxka HesaBucumas MrHoBeHHoe (nyck) unu 0,05...300 c,
BpPEMEHM ANCKPETHOCTb:
® 0,01c,010,056009,99c¢C
® 0,1¢c,07110,08099,9¢C
® 1c,01100 8o 300 ¢
MpumeyaHus.

® B ctaHaapTHbIX U YyBCTBUTENbHbIX Bepcusix, Ino sBnseTca HoMUHanbHbIM nepBuyHbiM TokoM TTHI.
® B oueHb YyBCTBUTENBHBLIX BEPCUSX , N0 SIBNSIETCSA HOMUHAMbHBIM NEPBUYHBLIM TOKOM A1 TOPOB
Hynesou nocnegosatensHocT CSH200, CSH120 n GO110, T.e. 470 A.

Ob6s3aTenbHble HACTPOWKMA B MEHIO 3aLLUThI.

® KoapduumeHnT TpaHchopmaumm TTHI (TTHIT vinv KO3®®. TTHI).
Ecnu namepeHus npoBoaaTcsi Ha y3noBow Todke 3 dhasHbIX TpaHcopMaTopoB, 3TOT NapaMeTp
OyneT Takum Xe, Kak koapduumeHT TpaHchopmauum casHoro TT.

® Hacrtporka yyBcTBMTENBHOM cTyneHu o> (lo> 571 N).

® Hacrtporika rpyoon ctynexm lo>> (lo>> 50 N-51N).

® Buibop yactoTbl cetn (HACTOTA).

[dononHuTenbHble HACTPOWKM B MEHIO NapaMeTpOB.

® AkTuBauusi BpeMeHu Bo3spata (BPEMS BO3BPATA). 31o obLias HacTponka Ans 3Ha4YeHUn
perynupyemsbix ctyrneHen 1> un lo>.

® HacTtpolika nycka npu XonogHon Harpyske lo npu 3ambikaHum mexay dasamu (akpaH 3AMPYBII. o)
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KpMBble OTKINHYEHMUA MaKCUMMalribHOW TOKOBOM 3alUUThbI

OTHoCUTCH K
Sepam cepuu 10

BBepeHue [ns rpy6or cTyneHn 3awmTbl OT 3aMblKaHWUIA Ha 3EMII0 MOXHO BbICTaBUTL BbIAEPXKKY BPEMEHM C
NMOMOLLLIO CreayoLLUX TUMOB KPUBBLIX OTKITHOHYEHUS:
® HesaBucumasi BbiAEpXKKa BPEMEHM: YyBCTBUTENbHbIE CTYNEHW |>, 10> 1 rpybble cTyneHu [>>, lo>>.
® |IDMT: TonbKko YyBCTBUTENbHbIE CTYNEHN >, |0>.

B cnyyae ctaHgapTu3vMpoBaHHbIX KPMBBIX C 3aBUCMMOW Bblaepkkor Bpemenu (Tonbko Tun IEC n IEEE)
MOXHO aKTMBMPOBaTbL BPEMS Bo3BpaTa. ATO BpeMS Bo3BpaTa No3BONsAeT Sepam oCyLecTBNATb
cornacoBaHve ¢ yCTaHOBINEHHbIMW Ha BXOAE 3MeKTPOMEXaHUYeCKUMy pene.

Kpusas c B dyHKUMSX 3aLLMTbI C HE3aBUCMMON BbIAEPXKKOV BPEMEHN BPEMS OTKIIOYEHUS ABSETCA NOCTOSHHON
He3aBUCUMOW BENUYMHON. Bbiaepxka BpeMeHu 3anyckaeTcsi cpasy e nocne npueBbILeHNs 3a4aHHON YCTaHOBKM |s.
BbIAEPXKKON MPUHLMN 3aLLMTBI C HE3ABUCUMON BbIAEPXKKON BPEMEHMW.
BpeMeHU
tA
T ‘
|
|
.‘

90



Sepam cepun 10 — PyHKLUN 1 NapameTpbl

KpuBas c
3aBuCUMON
BblAEepPXKKOMN
BpeMeHMU

YpaBHeHue ansa
KpuBbIx IEC

YpaBHeHue ansa
KpuBbix IEEE

B dyHkuusix 3awmtbl IDMT BpeMsi OTKMHOYEHMS 3aBUCUT OT N3MEPEHHOTO 3HaveHus (pasHbIvi TOK Unm
TOK 3aMblKaHMs Ha 3eMJI0) B COOTBETCTBUM CO cTaHaapTamu M3K 60255-3 n IEEE C-37112.

PaboTa npeactaBneHa BHELWHMMU Harpy3o4HbiMK xapaktepuctukamu t = f(I/ls) unm t = f(lo/ls)
(roe Is — aT0 ycTaBKa no TOKy), KOTopble BbIrMAAaT creayowmnm obpasom:

tA

|

|

|

|

|

|

|

|

|

|

1 ‘

‘ >

1 20 /1s (lofls)

KpvBas onpegensetcs:

® Ceoum Tunom (IEC, IEEE, obpaTHo-3aBucumasi, cunbHO o6paTHO-3aBMCKMMast, Ype3BblHaNHO
obpaTHo3aBucumas v T.4.)

® CBouM napameTpoM Toka cpabaTbiBaHus IS, KOTOPLIN COOTBETCTBYET BEPTUKANbHOW acuMNToTE
KpVBOWA.

® CBOVM NapameTPOM BbIAEPXKKN BPEMEHU, KOTOPLIA COOTBETCTBYET MHOXMUTEN!O.
e TMS (napameTp yMHOXeHUs BpemeHun) ans kpmebix MOK un RI.
e TD (wkana BpemeHn) ans kpusbix IEEE.

Mpu n3mepeHnn Toka NPUMEHSIIOTCS crieaytoLine npasuna:

® Ecnu KoHTponupyemoe 3HaveHue npesbilaeT ycTaBky B 20 pas, MakcumanbHOe BpeMsl OTKIMHYEHUS
cooTeeTcTBYET 20-KpaTHOW yCTaBKe.

® Ecnu KoHTponupyemMoe 3Ha4yeHne npeBbIlaeT AMHaMUYeckuin AmanasoH Sepam, MakcumarnbsHoe
BPEMS OTKITHOYEHUSA COOTBETCTBYET MakCMMarbHON AUHAMUKE, MPUBEAEHHOM B Tabnmue Huxe.

Bxoabl OuHamunuyeckumn
AnanasoH
TokoBble ha3Hble BXOAbI 40 In
Bxop Toka 3amblkaHusA Ha CraHpapTHas Bepcusi 40 Ino
semnio UyBcTBUTENbHAs BEpCUs 4 Ino
OuyeHb YyBCTBUTENbHAS 0,2...24 A (HomunHanbHoe) |40 A
Bepcuna 2...240 A (HomuHanbHoe) | 400 A

In 1 INO: HOMUHaNBHLIN NEPBUYHBLIA TOK ha3HOro TpaHcdopmaTopa NN HOMUHASbHBIA NEPBUYHBLIA TOK
TTHIT, cooTBETCTBEHHO

Kpueble IEC onpegensioTcs cneqyowmm ypaBHEHNEM:

td(l) = |+ « TMS

=) -1
(%)
MapameTpbl KPUBOW OTKIIOYEHWUS 3aBUCST OT TUMa KPUBOA.

BHelUHsIA Harpy3o4Has xapakTepucTuka A p
CrtaHgapTHas obpaTHo3aBucmMas Bbiaepxka spemenmn IEC SIT/A 0,14 0,02
CwunbHo obpaTHo3aBKCcKMMas Bblgepkka Bpemenu IEC VIT/B 13,5 1
[onrasi o6paTHo3aBUcUMas Bbiaepxka sBpemexmn IEC LTI/B 120 1
UpesBblvanHo obpaTHo3aBncmMas Bblaepxka sBpemenun IEC EIT/C 80 2

Kpuble IEEE onpegenstoTcs cnegyowmm ypaBHEHUEM:

td(l) = | —A— +B|xTD
is -1
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[MapameTpbl KpMBOW OTKIOYEHMS 3aBUCAT OT TUNa KPUBOM.

BHellHsAA Harpy3o4yHasi xapakTepucTuka A B p
YmepeHHas obpaTtHo-3aBucumas IEEE (MI) 0,0103 0,0228 0,02
CunbHo obpaTtHo-3aBucumas IEEE (V1) 3,922 0,0982 2
YpesBbivaHo obpaTHo-3aBucumast IEEE (El) 5,64 0,02434 2
YpaBHeHue gnsa Kpueas RI onpegensetcs cnegytowym ypaBHEHNEM:
kpusou Rl 1
td(l) = x TMS

0,339-0, 236(@

Bpems Bo3Bpata Korga 4yyBCTBUTENbHbIE CTYMEHM I> 1 10> ncnonb3yoT cTaH4apTU3NPOBaHHbIE KPUBLIE C 3aBUCUMOMN
Bbiaepxkorn Bpemenu (Tun IEC nnu IEEE), ctaHOBUTCSA BO3MOXHbBIM akTMBMpOBaThb Bpemsi cbpoca IDMT.
OTa xapaktepucTuka obecneymBaeT KOOpAMHALMI0O Sepam C yCTaHOBMNEHHbIM Ha BXOAe
3MNEKTPOMEXAHNYECKUM pere MakCuMarbHOro Toka.

Ecnu Bpemsi Bo3BpaTa He UCNONb3yeTCsl, CHETUMK COpachbiBaeTCsl, Kak TONbKO TOK OMYCKaeTCsl HUXeE
perynupyemoi ctynenm (I < 95% Is).

Mpy ucnonb3oBaHUM BpeMeHU cbpoca, Korda TOK OMycKaeTCsl HUKe perynmpyemon CTYNeHn, CHETYMK
BbIAEPXXKM BPEMEHUN YMEHbLUAeTCs B COOTBETCTBMM C KPUBOW, KOTOpasi 3aBUCUT OT U3MEPEHHOTO
3Ha4yeHus Toka. Llenbto sBnseTcs BocnpousseaeHne paboThl AUcka 3NeKkTpoMexaHU4Yeckoro pere.
Bpemsi Bo3BpaTta COOTBETCTBYET BPEMEHM, KOTOPOE YAET Ha BO3BpaLLEHME AUCKa U3 NOMOXKEHMS
MakcuMyMa (TOK KOPOTKOrO 3aMblKaHWs) 40 NOSIOXKEHUST OTKMIOYEHNS. DTO BPEMSI 3aBUCUT OT TOKa,
namepeHHoro Sepam.

KpuBasi BpemeHun cbpoca onpegeneHa B ctaHgapte |IEEE C-37112.

OHa onpegensieTcs cregyrowmm ypaBHEHUEM:
Tr

tr(l) = ———l——g x TMS

“\s
roe:
® [s: 3Ha4YeHNe yCTaBKM OTKITIOUEHUS;
® | (I0): M3amMepeHHbIN PyHKLMEN 3aLLUTbI TOK;
® TMS (nnu TD): napameTp KpMBOW OTKITHOYEHMS.

Tr, 3Ha4yeHne BpemeHn cbpoca anst Hynesoro Toka U TMS = 1, onpegeneHo B Tabnuue Huxe:

BHelwHsAA Harpy3o4yHas xapakTepucTuka Tr

CraHgapTHas obpaTHo3aBucKMas Bblgepxkka spemenn IEC SIT/A | 12,1

CunbHo obpaTHo3aBMcKMas Bblaepxka Bpemenn IEC VIT/B 43,2

[Honras obpaTtHo3aBucumas Bbigepxka Bpemenu IEC LTI/B 120

YpesBblualiHO obpaTHo3aBUcKHMasn Bblaepka spemerm IEC EIT/C | 80

YMmepeHHasn obpaTHosasucumas |IEEE (MI) 0,97
CunbHo obpatHosasucumas IEEE (VI) 4,32
UpesBblyaniHo obpaTHosaBucumas IEEE (El) 5,82

COOTBeTCTBerLIJ,aﬂ KpuBasa BbIMmMAgnT cnegyrowmm 06paaoM:

tI’A

»

I/ls (lo/Is)
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Mpumep BpemeHHas guarpamma BHU3Y NosicHAeT paboTy, BbI3BaHHY0 BpeMeHeM BO3BpaTa, 3aBUCHMbIM OT
BpemMeHun TOKa:
Bo3Bpara 3apepxaHHbin
BbIXOAHOW
curHan r] | I
BbixogHom .

!
!
curHan nycka .
}
!

3HayeHve
BHYTpPEHHero -
cyeT4ymnKa
BO3BpaTa
BpeMeHn
KpuBas
cTaHAapTHOM t(c)
ob6paTHo3aBU- 100 ‘i‘\'\
cumomn \‘\\
BbIAePXKKN \\
BpemeHu IEC \\
(SITIA) w\\i\
10 \ \
AL LA AN S
UV NN N
AR NEAN N\ SN i
IR NN N ~ T™S
AN ~ — ,
VNN N - ~—
N S~
W\ -\ ~ [
N “\\‘s
\\\ \\\ \\ 1
‘\ L ~ 0,8
1 T~ \
U\ ] —~—— 0,4
N\ AN ~— ’
\ N\, N\ e, — 0.3
\ AN N — '
\\ T —— 0,2
.
\ \\\ S~
0,1
\\‘\
~——_
0,05
0.1
SN
~—
0,02
0,01

1 10 s
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KpuBas cunbHo
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Kpusas gonron
obpaTtHo3aBu-
cumon
BbIAEPXKKU
BpemeHu IEC
(LTI/B)

t(c)
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Kpusas
Ype3Bbl4alHO
obGpaTHo3aBu-
cumon
BbIAEPKKU
BpemeHu IEC
(EIT/C)

t(c)
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KpuBas cunbHo
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Kpusas

TD

15
12
10

0,5

NN S

N

NSO S

N

NN NS OO

NN

\\
ANEANAN
N

AN

N
\

AN

AN NN

ANEEAN

ALY
N\
IIV\NNN

A\ \

AR

AN

A W W W W O 0. W W, W VAL

A W W W W VA N . . . W §
\ AN VAN RN L.\ N

\
AN NN

MANEAARNNQN
AANENAANNNNN
MNAVR NN

t(e)
1000

cumoi |IEEE (El)

Ype3BblYalHO
ob6paTHo3aBU-

100

10

0,1

0,01

I/ls

10

99



Sepam cepun 10 — yHKUMN 1 NapameTpbl

KpuBas RI
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3arpybneHue cpa3zHOM MaKCMMarbHOW TOKOBOM 3alUTbI NPU BKITIOYEHUU Ha "XONOAHY"

Harpys3ky ("xonoaHbIn

OTHOCHUTCA K
Sepam cepuu 10

OnucaHnue

nyck l)

DyHKUMA 3arpybneHns dasHom MakCMmarnbHOM TOKOBOW 3aLmMThl NPW NycKe Nno3BonsdeT nsbexartb
NOXHOro cpabaTbiBaHNs ha3HOW MakCMarnbHOW TOKOBOW 3aLUmTbl MexaydasHoro 3amblkaHus
(ANSI 50-51) npu BKMHOYEHNN NPUCOAMHEHMS B CeTb UNn Npu Habpoce Harpy3kn. OHa ncnonb3yeTcs
AN BDEMEHHOTO YBENUYEHUS YCTaBKW 3aLLnThbl.

B 3aBucumocTu ot XapakTtepa ceTun nepexoaHble NyCKOBble TOKWU, MOTyT NMpeBblllaTb YCTaBKN 3aLUUTHI.

3TN nepexodHble TOKM MOryT ObITb BbI3BaHbI CrieayoWUMm pakTopamu.

® OpHoBpeMeHHbIM HabpocoM BCeX Harpy3oK B cucteme (KOHAMLMOHMPOBaHWE Bo3dyxa, 06orpes u
T.0.).

® TokaMu HamarHu4MBaHWSA CUMNOBbIX TPaHCHOPMaTOpPOB.

® [lyckoBbIMW TOKamMu ABUratenen.

Mpu HopMarbHbIX 0GCTOATENLCTBAX YCTaBKY 3aLUMThl JOMKHbI GbITh BbICTABMNEHbI TAKUM 06pa3om,
4TOGbI U3BEXaTb OTKITIOUEHNS! B pE3ynbTaTe NOAOGHBIX NEPEXOAHbIX TOKOB. TEM HE MEHee, eCNu 3T
NpaBuno NPUBOAUT K U3MEHEHMSIM 3aKPYBNEHMIO YCTABOK UIK K CIIMLLKOM BbICOKUM BblOepXKam
BpeMeHU, faHHasa (yHKLMUA MOXET BblTb UCNONb30BaHa A1 BPEMEHHOIO YBESIMYeHNs yCTaBok nocne
BKMIOYEHWS B ceTb. [pM MCMONb30BaHUM 3TOM (OYHKLM NOAAEPXKUBAETCS XOPOLLUUIA YPOBEHD
YYBCTBMTENBHOCTY 3aLUMThLI, HECMOTPS Ha 3arpybneHust Npy BKMIOYEHUN BbIKIOYaTENS.

Mpumeyvanume . [lanee B pykoBoAcTBe 3Ta PYHKLMSA HasbiBaeTca No cBoen abbpesnatype — CLPU I.
dyHkumsa CLPU | aBTomaTtnyecku onpenensieT BKYEHME B CETb UM HAabpoc Harpysku.

HacTtpoiika napameTpoB (OyHKLMM NO3BOMNSET NOMb30BATENIO BbIMOMHATL Criegyrolime 4encTBus.

® BriGpaTb ycTaBku, N0 KOTOPLIM AENCTBYET PYHKUMSA: YyBCTBUTENbHANA CTyneHb |>, rpybas cTyneHb
[>> nnn obe cTyneHn ogHOBpPEMEHHO

® Onpenenutb TUN AeNCTBUSt ANS BbIOPaHHbIX perynupyembix ctyneHen (1> nvnum 1>>):
e [ yCTABOK MUCMOMb3yeTCs BPeMEHHbIN MHOXUTEnNb (X 1,5-5);
e BpeMeHHas 6rokupoBKa perynmpyemMbix CTyneHen.

® BricTaBnsetcs Bpems BBoga B paboTy nnv 6nokupoBka ycTaBok nocne o6Hapy>KeHus nogayn
nMTaHus.

Mo ymMosn4aHuio 3T1a d)yHKLl,VIH OTKJ1HO4EeHa.
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

Bnok-cxembl

OkcnnyaTauus

Hwxe npusedeHa Gnok-cxema sarpyGneHust pasHoi MakcMMasibHOM TOKOBOW 3aLLMTbI NP Mycke.

Lencteue no 1> wunm 1>>

CLPU I: OTKN

(HacTponka 3arpy6neHm;;)
A —] xK=150% —(A)
0,

1B Make < 5% In xK=200% —(A)
IC .

Hactpowika T clpu Buixon CLPU | K = 300% _@

& |pevicTeue B _ -
Tclpu 0 OTHOLLEHUN x K =400% @
— perynupyembix = 5000 - ( : )
cTyneHen x K = 500%
1>10% In Briokuposka —.

Hwxe npueeneHo pencteme CPLU | yctaBke |> (3aBUCUT OT HACTPOWKK 3arpybnexHms):

@ Bbixoa CLPU I: x K @ Bbixog CLPU |: GniokvpoBka
v i
IA & » |> CurHan cpabatbiBaHus
IB— K.I> T 0

& » |> Curvan nycka

o e

Hwxe npusegeHo gerictue CPLU | no yctaske |>> (3aBUCUT OT HacTpoiiku 3arpybnexus):

@ Bbixog CLPU I: x K @ Bobixog CLPU I: 6nokvpoBka
! !
A —] & p 1> CurHan cpabatbiBaHms
IB — K.I>> T 0

» > CurHan nycka

AT

Ycragka I>> yHkuyum 50-51

®yHkumsa CLPU | cocTouT 13 AByx Moaynen:
® Mogaynb Anst aBTOMaTnyYeckoro obHapyXeHus nepesarnycka nuTaHus.
® Mogynb, KOTOpbIV BbINOMHAET AEACTBUA MO ycTaBkam 1> n/vnum 1>> dyHkumm 3awmtel ANSI 50-51.

OnpeaeneHve BKIMHOYEHNS B CETb OCHOBbLIBAETCS HAa MOSIBMNEHUN ha3HbIX TOKOB. [Ins akTuBaumm

dyHkumm CLPU | gomxHbl 6bITh BBIMOMHEHBI CrieayoLmne YCroBuS.

® OnpepgeneHne OTCyTCTBUS Tpex TokoB dasbl (MeHbLUe 5% In) B TevyeHne 6onee 10 cekyHa (3Ta
MHJOpMaLMsa 3aNoOMMHaETCs BO BPEMS OXMAAHUS NOSIBIEHWS ToKa).

® OnpepeneHune nosineHns gasHoro Toka (6onbiue 10% In). Ecnv 371 ycnoBuns BbINOMHEHbI, BbIXOA
CLPU | aktnBupyeTcs Ha 3agaHHoe Bpems Tclpu.

Mocne onpenenennsi noBTopHoro 3anycka Beixod CLPU | oeficTByeT B OTHOLLEHUN pErynnpyembix
ctyneHen 3awmtbl ANSI 50-51, BbINONHAS 0QHO M3 ABYX BO3MOXHbLIX A4ENCTBUIA, KOTOPbIE 3aBUCAT OT
HaCTpOEeK NapameTpoB.

® YMHOXeHue ycTaBku (1> n/unu [>>) Ha 3apaHHbIn koadduumeHT (1,5-5).
® bEnokuposka yctaeku (1> n/vnm 1>>).

Mocne ncreyvenuns Boigepxku Bpemenn Telpu gencrene CLPU npepbiBaeTcs, 1 yCTaBku 3amThbl
ANSI 50-51 Bo3BpaLLaloTCsa K UCXOOHBIM BENNYMHAM.
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Sepam cepun 10 — PyHKLUN 1 NapameTpbl

MapameTpbl

I'Iapameprl Pa3peu1e|-||-|b|e 3Ha4YeHus

LencTtBrne OTKIN: oTkn.
I> |>>: 3arpybneHwue ycrasok |> u [>>
I>: 3arpybnenue ycrasok >

|>>: 3arpybnenue yctasok |>>

[enctene B OTHOLLIEHUN
perynupyembix CTyneHemn

150%: YcTaBka x 1,5

200%: YcTaBka x 2

300%: YcraBka x 3

400%: YcTaBka x 4

500%: YctaBka x 5

BJIOKUP.: 3awmTa 3abnokupoBaHa

BpemeHHas 3agepxka 1...60 c, nowaroso no 1 ¢

1...60 MMH nowaroeo no 1 MuH

Hactpouku gns HacTtpoiiku B MeHI0 napameTpoB.
ncnosib3oBaHus ® [lyck npu xonogHon Harpy3ke | (skpaH SAIPYBIJI. I)
dyHKUUM
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

3arpy6neHue TOKOBOW 3aWMThbl HyNeBOW NocrneaoBaTeNibHOCTU NPU BKIIOYEHUU
(TokoBas 3awuTa npu nycke lo)

OTHOCKUTCA K
Sepam cepuu 10

OnucaHune

B |A

Tonbko Sepam ¢ 4eTbipbMS BXOAaMU TOKa U CTaHAAPTHOW MW YyBCTBUTENbHON 3aLUMTON OT
3aMblKaHUA Ha 3eMIo

(Sepam cepum 10 « 41+ unu Sepam cepun 10 « 42¢).

PyHKUMS 3arpybrneHnsi TOKOBOW 3alUMThl HyrNeBOM NOCNeAoBaTeNbHOCTM MPK NycKe nomMoraeT nsdexarb
NOXHOro cpabaTbliBaHWs 3aLWmMThl OT 3aMblkaHust Ha 3emrto (ANSI 50N-51N) Bo Bpemsi BKMOYeHMS!
Harpysku. B 3aBMCYMOCTM OT XapaKkTepUCTMK cuCTeMbl NOAOOHbBIE ONepaLymn MOryT Bbi3biBaTb
nepexofHble NyckoBble TOKU. ECnn namepeHue Toka 3aMblKaHNS Ha 3€MITI0 OCHOBbLIBAETCA Ha cymme 3
dasHbIX TpaHCOPMaToOpPOB, anepnoanyecKkas CocTaBnALLAas 3TMX NepexoqHbIX TOKOB MOXET
NPUBECTM K HaCbILLEHUIO da3HbIX TpaHCHOPMaTOPOB. ITO HACHILLEHNE MOXET NPUBECTU K U3MEPEHUIO
HEe8epHO20 ToKa 3aMblKaHUSA Ha 3eMI0, KOTOPOe, BEPOSTHO, NMPEBLICUT YCTaBKy 3aluUThbI.

OTU NepexoAHble TOKN B OCHOBHOM Bbl3bIBaOTCA TOKAMW HaMarH14MBaHWs CUMoBbIX TPaHCOpMaTopoB
WM MyCKOBbIMW TOKaMu Asuratenen. HacTpovikv 3alumT 4OMKHbl BbITh BbICTaBNEHb! Takum obpasom,
4YTOObI N30exaTb NOXHOro cpabatbiBaHUA B pedynbsrate NogobHbIX nepexoaHbix TokoB. OgHako ecnv
BENNYUHBI YCTaBOK K HeonpasgaHHOMy3arpybneHuio 3awmT, OyHKLUIo 3arpybneHns TOKOBON 3aLumThl
HyneBoOW NocneaoBaTenbHOCTH NPU NyCcKe MOXHO MCMONb30BaThb 4151 BPEMEHHOIO yBEeNUYeH s unm
nodaBneHns perynMpyemMbix CTyneHew nocne BKNoYeHNs Harpyskn. B ocobbix crnyyasx, Korga
nepexofHble TOKV CBA3aHbI C BKIOYEHMEM TpaHcdopmaTopa, 3Ty PYHKLMI0 MOXHO MCMOoNb30BaTh A1
aKTUBaLMM TOPMOXEHUSA 3aLLUMTBI OT 3aMblKaHWS Ha 3eMIi0, OCHOBbLIBAsICb HA onpeaeneHnn B Tokax
(hasbl COCTaBNSIOLLEN BTOPOW rapMOHMKM.

[Mpn ncnonb3oBaHnn aTom beHKLl,VIM noaaep>xmBaeTcsa XopoLUmm YpOB€Hb YyBCTBUTEJIbHOCTU 3aLLNThI,
HEeCMOTpA Ha 6J'IOKVIpOBKy Npu BKIMIOYEHUN.

B cnyyae namepeHusa Toka 3ambikaHust Ha 3emnto TTHI puck namepeHusa HerpagusibHO20 ToKa
3aMblKaHUsl Ha 3eMI0 yMeHbLuaeTcs. Ecnv gaTuuk ucnonb3yeTtcst npaBuiibHbiM 06pa3om, akTueauus
3TON PYHKLMUN HE HYXHa.

MpumeyvaHue. [lanee B pyKoBOACTBE dTa pyHKUMSA HasbiBaeTcs no ceoen abbpesnarype — CLPU lo.

®yHkumsa CLPU lo aBTomatuyecky obHapyxvBaeT npucyTcTeme ba3oBOro Toka nocne nepesanycka
CMCTeMbl MoAaun NUTaHMS.

HacTtponka napameTpoB pyHKLMM NO3BONSAET NOSMb30BATENIO BbINOMHATL CreaylLimne AenNCcTBUS.

® BuiGpaTtb ycTaBku, No KOTOPbIM AEACTBYET (PYHKLMS: YyBCTBMTENbHAsA CTyNeHb o>, rpybas cTyneHb
lo>> unn 06e cTyneHn ogHOBPEMEHHO.

® OnpenenuTtb TUN AeWCTBUA ANs BbIbpaHHbIX ycTaBok (10> n/vnm lo>>):
e [Ns1 PErYNNPYEMON CTYMEHN UCMONb3YEeTCs BPEMEHHbIN KoadbduumeHT (x 1,5-5);
e BpeMeHHasa OrokMpoBKa yCTaBoK;
e TMOCTOsIHHAs aKTMBaLMS TOPMOXEHUS TOKOM BTOPON rapMOHUKM.

® BuicTaBnsieTcst Bpemsi BBoAa B paboTy nnm 6nokMpoBKKU yCTaBOK nocrne obHapy»XeHUsi NOBTOPHOM
BKITHOYEHUS HArpy3Kku.

Mo ymonyaHuio ata yHKUMS OTKIoYeHa.
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Sepam cepun 10 — PyHKLUN 1 NapameTpbl

Bnok-cxema
3anycka unm
6noKupoBKU
3aWmThbI

Hwxe npmeegeHa 6nok-cxema 3arpy6neHV|9| TOKOBOW 3aLLMThI HyﬂeBOVI nocnenoBaTesibHOCTU NpU

nycke:
CLPU lo:OTKII.

IA—]

B —|Makc. I<5%In }i

IC

Hactporika T clpu

Tclpu 0
—

1>10% In

[LevictBue B oTHOWEHUN 10> n/vnm lo>>

(HacTponka aKTVIBHOCTI/I)‘

Bbixog CLPU |
aencTeue B
OTHOLLEHUN
perynmpyembix
cTyneHen

x K=150%

x K=200%

x K=300%

x K=400%

x K'=500%

Brnokvposka

Hwxe npueegeHo genctene CLPU lo no ycraske 10> (3aBUCUT OT HAacTpoWiku 3arpybneHus).

@ Bobixog CLPU lo:x K @ Bobixog CLPU lo: 6nokupoBka

» 10> CurHan cpabatbiBaHms

» 0> CurHan nycka
>

Hwxe npueeaeHo gevicteue CLPU lo no perynupyemoi cTyneHu 10>> (3aBUCUT OT HACTPOWKU

3arpybnenus).

@ Bobixog CLPU lo: x K @ Bbixog CLPU lo: 6nokupoBka

lo —K.lo>> T Q

iYctaska 10>> doyHkumn 50N-51N

o |0> Curnan cpabatbiBaHus
>

» 0> CurHan nycka
>
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

Bnok-cxema
TOPMOXEHUs
TOKOM BTOpOM
rapMOHMKHM

Anroputm
paboTbl

Pa6ota no
3arpy6neHuto
N1 6NOKMpPOBKN
3aWmUThI

Hwxe npusegeHa 6nok-cxema TOPMOXXEHUSI TOKOM BTOPOW FrapMOHUKM.
CLPU lo: TopmoxeHue H2 aktuBHO

[elictBre B OTHOLEHUN ycTaBku lo> n/vnu lo>>

Bbixog CLPU lo

IA — (HacTpolika aKkTMBHOCTH)
Bbluncnenve 0 TopmoxeHne H2

1B cooTHOLIEHMS >17%

IC H2

Hwxe npuBeneHo aerictere no yctaske 10> (3aBMCUT OT HAaCTPOMKN):

» o> CurHan cpabatbiBaHus

lo> CurHan nycka

v

i
;Yctaska 10> dyHkumm S0N-51N

» |lo>> Curnan cpabatbiBaHns

» |o>> Curan nycka

i
;Yctaska 10>> doyHkumm S0N-51N

B 3aBrcumocTun oT HacTpoek napameTpoB CLPU lo paGoTaeT B COOTBETCTBMU C OQHUM U3 ABYX
NPUHLMNOB:
® [IpMHUMN, NPUMEHVMBIN K YBENNYEHMIO UK BNOKMPOBKE yCTaBKM (NPUHLMN, naeHTu4YHbIn CLPU |

dasbl)

® [IpuHLMN, NPUMEHUMBIV K TOPMOXEHWNIO TOKOM BTOPOW rapMOHUKN

3arpybneHue TokoBon 3awuTthl Npu nycke CLPU lo nocpeactBom coyHKUMM 3arpybneHms nnm
BrOKMPOBKM YCTaBKM COCTOUT M3 ABYX MOAYren.

® OpavH Moaynb aBTOMaTUYECKM onpeaenseT NOBTOPHYO Nogady nuTaHuS.

® BTopon mMoayrnb BbINOMHAET AeNCTBUA No yctaskam o> n/unn lo>> dpyHkumm 3awmtel ANSI 50-51N.

O6HapyxeHne NponNCXoAUT METOAOM BbisiBNEHWS TOKOB (hasbl MPY CreayoLLMX YCNOoBUSX.

® OnpepgerneHne OTCYTCTBUSI TPeX TOKOB hasbl (MeHbLle 5% In) B TeueHne 6onee 10 ¢ (aTa
MHGOpMaLMs 3anoOMUHAETCH BO BpeMs OXUAaHNs NOSBNEHNS Toka).

® OnpepgeneHve nosiBreHust pasHoro Toka (6onbwe 10% In). B atom cnyyae Bbixog CLPU lo
aKTUBMpyeTCH Ha 3agaHHoe Bpems Tclpu.

Mocne onpeneneHuns BknodeHus Harpy3ku Boixog CLPU lo geicTByeT B OTHOLLIEHUN YCTABOK 3aLUUTbI
ANSI 50-51N, BbINOMNHAS O4HO U3 ABYX BO3MOXHbIX AENCTBUN, KOTOPbIE 3aBUCAT OT HAaCTPOEK
napameTpoB.

® YMHOXeHue ycTtaBok (lo> n/unu lo>>) Ha 3agaHHbI nokasatens (1,5-5).

® bEnokupoBka yctaBok (lo> n/unu lo>>).

Mocne ncreyenus soigepxkn Bpemenn Telpu gencrene CLPU lo npepbiBaeTcs, 1 yCTaBku 3aLmThbl
ANSI 50-51N Bo3BpaLyatoTCs K UCXOAHLIM 3HAaYEHUSAM.
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Pa6oTa
TOPMOXEHUA
TOKOM BTOpOM
rapMOHUKM

MapameTpbl

HacTtpouku ansa
ncnonb3oBaHus

dyHKUUM

TopmoXXeHVe TOKOM BTOPOW rapMOHMKN OCHOBAHO Ha HENPEPbLIBHOM BbIYMCIIEHNN TOPMOXEHWS TOKOM
BTOPOW rapMOHVKM MO BCeM TpeM Pa3HbIM TokaM. ITOT KO3 PULIMEHT BbIMMCNAETCH HAa OCHOBaHWM
KBagpaTU4HbIX CyMM OCHOBHOM (H1) 1 BTOpoI rapmoHukmn (H2)

2 2 2
IAL,> + 1By, +1Cy,

H2 =
1Ay, +1By4° +1C,°

OTOT KOA(PDULMEHT CpaBHMBAETCS C (hMKCUpoBaHHOW ycTaHOBKOW 17%. Ecnun ycTaBka npeBblleHa,
perynupyemMble cTyneHn lo> u/vnu lo>> oTknoyaTcst B 3aBUCUMOCTM OT HAaCTPOeK NapaMeTpoB
CLPU lo.

YBenuyeHue koapduumeHta H2 B Tokax dasbl TUNIMYHO NpK HacbIWweHun dasHbix TpaHcopmaTopos
Toka. [Npu nogaye NuTaHNsa Ha TpaHcopmaTop anepuoamyHasi CoOCTaBnsoLLasi TOKOB HAMarHM4YMBaHMS
06bIYHO NPUBOAMT K HACBILLEHWIO TPAHCHOPMAaTOPOB TOKA U M3MEPEHUI0 HEBEPHOTO TOKa 3aMbIKaHUst
Ha 3emnto pyHKumen 3awmTel ANSI 50N-51N. TopmoxeHne TOKOM BTOPON rAPMOHUKN MOXHO
MCMOMnb30BaTh AN NOAaBNEHNs 3aWnThbl OT 3aMblKaHWS Ha 3eMJTI0 Ha BPEMS HAaCbILLEHUS
TpaHcdhopmMaTopoB Toka. [laHHOe TOpMOXeHMe OTKNIoYaeTCq aBTOMaTUYECKU, KaK TOMNbKO NOHMXaeTCs
KoadppmumneHT H2.

UToGbl 3TO TOPMOXKEHUE He BKIIHOYANoCh B CllyYae 3amblkaHus (oasbl Ha 3eMito, ybeauTecs, YTo
(hasHbIii TOK Ha 3eMJTI0 OCTAEeTCA MEHbLLE TOKa HaCbILLEHUs TpaHCchopMaTopoB (asb!.

® B cuctemax ¢ pe3auCTMBHBIM PEXMMOM 3a3eMIIeHNs HelTpany BCreAcTBUE OrpaHnyeHns Toka
3aMblKaHWs Ha 3emIto 0ObIYHO BbINOSHAETCS AaHHOe paboyee ycrnosue.

® B cucTemax C rnyxo 3a3eMieHHON HenTparbio MMEeT MeCTO BbICOKWIN TOK 3aMbIKaHWs Ha 3emnto. Tak
KaK MOXHO 3a4aTb BbICOKWE YPOBHU PErynupyemblx CTyNeHen, HeT Heo6XoANMOCTM NCNOMb30BaTb
dyHkumio CLPU lo.

NapameTpbl Pa3spelueHHble 3HaYeHus
Lencrtene ® OTKIJI: oTkntoYeHMe.

® |o> lo>>: 3arpy6neHue ycraBok lo> u lo>>

® |o>: 3arpybneHue ycTaBok lo>

® |o>>: 3arpybneHue ycTtaBok lo>>
3arpybneHue ycTtaBok Ha: ® 150%: YctaBka x 1.5

® 200%: YcTaBka x 2

® 300%: YctaBka x 3

® 400%: YcTaBka x 4

® 500%: YctaBka x 5

® BJIOKUP.: 3awmTa 6nokmpyeTcs.

® OlP 2I': TopMOXeHNe TOKOM BTOPOI rapMOHUKN
Bbigepxka BpemeHun ® 1...60 c, nowaroBo no 1 ¢

® 1...60 MWH, nowaroso no 1 MuH
Perynupyemas ctyneHb Topmoxenunss | 17 %
TOKOM BTOPOW rapMOHVKM
(dbukcnpoBaHHas CTyneHb)

MpumeyvaHwue. NapameTp BbIAEPKKN BPEMEHN HE OTHOCMTCH K AENCTBUIO TOPMOXEHUS TOKOM BTOPOWA
rapmoHukn. Ecnu Ha akpanax HacTpoek ana CLPU lo 3agate OFP. 2I, napameTp BbiAEPXKN BPEMEHN

He ByaeTt oTobpaxaTbCes.

HacTpoiku B MeHI0 napameTpoB.
® HacTtpoika nycka npu xonogHon Harpyske lo npu 3ambikaHumn mexay dasamu (3AIFPYBIJI. lo)
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

3awumTa ot TennoBoun neperpysku (ANSI 49 RMS)

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

MpuHUMn
BblYMCIeHUs
HarpeBa

Bnok-cxema

3almTa OT TennoBbIX Neperpy3ok cnomnb3dyeTcs Ans 3awmTel kabenen n TpaHchopmMaTopoB BH/HH OT
neperpy3ok Ha OCHOBE M3MepeHuin hasHoro Toka. [nutenbsHble Neperpy3ku NpMBOAAT K NOBbILLEHNIO
Temneparypbl, YTO MOXET NPUBECTU K NPeXAeBPEMEHHOMY NOBPeXAeHUIo nsonsaumn. Co BpemeHeM
Takoe npexgeBpeMeHHOe CTapeHne MOXeT NPMBECTM K MPoboto n3onaumu.

OTa 3alimTa OCHOBaHa Ha TeNnmnoBon Moaenu, Kotopas NPUMEHSIETCA ANS BblMUCIIEHNSI HAarpeBa ¢
NMOMOLLbIO M3MepeHUI Toka. [1nsa aTon yHKLMU 3auTbl UCNONb3yeTcs AeNCTBYoLLee 3Ha4YeHne
TpexdasHoro Toka, KOTopblI y4nuTbiBaeT rapMoHuku Ao 15 npu 50 My (unm go 13 npwm 60 u).

[ns aTon oyHKUMM 3aLmThl TPeByIoTCA TPU yCTaBKu:

® OrTknioyaroLas CTyneHb N MakcnmarnbsHO AONYCTUMBIA TOK, KOTOPbIA COOTBETCTBYET
MakCMManbHOW TEPMUYECKON YCTONYMBOCTH 3aLLMLLAEMOrO YCTPOMCTBA (3TOT MaKCUMarbHO
Aonyctumblni Tok cooteeTcTByeT 100% Harpesa).

® YcTaBKa Mo MOCTOSIHHLIM BPEMEHMW HarpeBa/oxnaxaeHus yCTponcTea.

® ABapuiiHas CTyMneHb, BblpaXKeHHas B NMPOLIEHTax OT MakcUMarnbHO AONyCTUMOro Harpesa (ycTaska
OTKIIOYEHMS).

BblpaxkeHHO€e B NpoLeHTax 3Ha4yeHue Harpeea yCTpOI;ICTBa MOXXHO NOCMOTPETb Ha gucnnee. Ero MoxHo
C6p0CVITb C NOMOLLbIO KnaBuaTtypbl Ha nepegHern naHenu. Ecnv BKNOYEHO NCNOMb30BaHNE Napornsi, ero
HY>XHO BBECTU 00 BbINOJIHEHUA c6p0ca.

Harpes BbluMcnseTcsa ¢ nomoLlblo hopMyrbl, onpeaeneHHon ctangaptom MAOK 60255-3. OH
nponopumoHaneH kBagpary NpUHATOro Toka 1 3aBUCKT OT NpeablayLLero COCTOsIHWS Harpesa.

OH BblpaKaeTcA C NOMOLLbIO crieayrulero ypaBHeHUA:

= It )2 At At
E(t) E(t—At)+(E2 T —-E(t-At) T
e:

E(t): 3HaueHne HarpeBa BO Bpems t;

E(t-Dt): 3HaueHne HarpeBa Bo Bpems t-Dt;

I(t): 3HayeHune Toka, usMepeHHoe BO Bpems t;

Is: 3Ha4YeHWe perynmpyemon CTyrneHu, BbIpaKEHHOE Kak 4ONYyCTUMBIN TOK;
T: NoCcTOSIHHasA BpeEMeHW HarpeBa/oxnaxaeHusl.

R KE:

2
TepMMH(I—I(—;)) . ATt BblpaXkaeT Tensionepenady Toka I(t).

TepmnHE(t - At) - %_I BblpaXkaeT eCTeCTBEHHOe oxIaXaeHne yCTponcTaa.

| 2
B crabunbHOM cocTosHWMmM Ans Toka | Harpes cocTaenseT: E = (I— .

BawuTa Oyaet akTMBMpoBaHa, ecnu Harpe npeBbicnT 100%.

E alarm: aBapuiiHasa cTyneHb

Is: YcTaBka oTKno4YeHns
T: MocTosHHasA BpemMeHu

E(t) > E alarm » BbiXoa aBapuinHoro
curHana

IARMS ___| It Harpes:
IB RMS —— Makc
ICRMS —

E(t) > 100% Bbixon oTkntoyeHus

2
CE(t_ IO At b an it
E(t)=E(t At)+[lsj —E(t-A0.—
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CraHaapTHas
aKcnnyaraums

Pexum
HaCTPOMKU

Ecnwn 3HaveHne Harpesa npeBblLaeT aBapMVIHer CTYyNEeHb.

® BbICTPO MUraeT CBETOAMOA HEUCNPABHOCTH [§|

® BhiXoZ aBapuHOTO cuUrHana U3MeHsieT cocTosiHue. COCTOsIHME 3TOro BbiXxoda AOCTYMNHO MO FIMHUM
cBsA3n (cM. Cesi3b, cmp. 167). B cTaHgapTHOM pexvme aTa MHopMauust Ha BbIXOOHOE pene He
HasHa4aeTcsl. Takoe Ha3HaYeHe BO3MOXHO B MOMb30BATENIbCKOM PEXUME.

Ecnu 3HaveHne Harpesa npesbiwaeT ycTaBky oTknodeHns (100%):

® MeaneHHo MuraeT cBeToamop, @
® BuixogHble pene O1, 02, O3 U3MeHs0T COCTOSIHUE.
® OToGpaxatoTcs aBapuiiHble COOBLLEHNSI CO 3HAYEHUSIMU TOKA OTKITHOYEHMS.

Ecnu 3HavyeHue HarpeBa NagjaeT HKe YCTaBKU OTKIIOYeHUs1, BbixogHble pene O1, 02, O3 n aucnnen
OCTalTCHA B TOM Xe COCTOsIHUM (hyHKUMS 3aLuernku). Haxatme kHonku COpoc NpMBOAMT K OTKITHOUYEHNIO
YHKLMM 3aLLENTKN.

® [loracHeT cBeToamon [§|

® BbLixogHble pene BO3BPaLLAOTCA B NepBOHaYanbHOE COCTOSIHME.

® BmecTo aBapuiiHOro coobLLeHNs NoABNAETCH TOT 3KpaH, KOTOPbIN oTobpaxancs A0 NosBneHns
HencnpaBHOCTMK.

Cwm. pasgen KeumuposaHue 3awum, cmp. 144.

Monb3oBaTenbckuin pexnm Sepam MOXeT NPUMEHATLCH ANA U3MEHEHWS NapaMeTpoB CTaHAAPTHON

paboThbl.

® MOXHO OTKINIOYMTL 3aLlenky ceeToguoaa.

® MOo)XXHO U3MEHUTb Ha3Ha4YeHne Bbixoda oTkodeHus 49 RMS Ha BbixogHble pene 01, 02, O3.

® Bbixog aBapuiiHoro curHana 49 RMS MOXHO Ha3HauMTb Ha 04HO U3 BbIxoaHbIX pene 02, O3, O5 nnun
O6.

® MOXXHO OTKMOUMTL 3aLuenky BbixogHbix pene O1, 02, O3.

® HacTpanBaeTcs noruka aktusauum BeixogHbix perne O1 n O2 (konTtakt H3 unm HO npu o6HapyxeHun
HencnpaBHOCTK).

Cwm. pasgen Hacmpaugaembie rnonb30eamesieM napamempsl, cmp. 145.
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BbluucneHune
BpeMeHU nycka

MapameTpsbl

HacTtpouku ansa
“cnonb30BaHus
¢yHKLMUMN

Mpu HenpepbIBHOM TOKE, KOTOPbIV Kak MMHUMYM BABOE MPEBbLILIAET YCTABKY OTKIIOYEHNS, BPEMS
OTKINtoueHMs ans dyHkumm 3awwmTtbl ANSI 49 RMS MOXHO BbIMMCIUTDL C MOMOLLLIO CriedyHoLLEero
ypaBHEHMS:

2
|

I—S—E—EO
t=T-In |2

Is2
roe:

® |: KpaTKOBPEMEHHbIV TOK (80 TpeX a3HbIX TOKOB);

® |[s: perynvpyemas CTyneHb AONyCTUMOro TOKa;

® T: NoCcTOsIHHAsi BpEMEHU HarpeBa/oxXnaxaeHus;

® EOQ: HavanbHbIA HarpeB 40 NPUMEHEHNS Neperpysku;
® In( ): pyHKUMA HATypanbHbIX NorapndmoB.

Ecnu HarpeB Eo aBnsieTca pedynsratoMm Toka MOCTOSIHHOWM Harpysku Ich, ero s3HaveHue BbluncnseTcs ¢
MOMOLLbIO CrEAYIOLLErO YPaBHEHUS:

co - (2
Is
B npuBeneHHoM HUXe Tabnuue ykasaH HarpeB, JOCTUIHYThIV NpY TOKE NOCTOSIHHOW Harpy3ku Ich:
Ich/ls Harpes (%)
1 100
0,9 81
08 64
0,7 49
0,6 36
0,5 25
0,4 16
0,3 9

KpvBble OTKMo4YeHNs NCnonb3yTcs Ans onpeaerieHnst BpeMeEHN OTKITIOYEHNS ANS pasnnyHbIX
3HaveHwui HarpeBa. Cm. pa3gen Kpussie 0nisi 0% HaqanbHo20 Hagpesa, cmp. 111.

I'Iapameprl PaspemeHHble 3Ha4YeHun

Hencrteue ® OTKIJI.: 3awmTa oTKoYeHa.
® BKIJ1: 3awwmTa BKOYeHa.

ABapuiiHas CTyneHb 50...100% (kak % [onycTuMoro Harpesa)
YcTaBka OTKMIoYeHUs 0.1...2.4 In (3Ha4yeHMe JOMYyCTMMOro TOKa)
MocTosHHas BpemeHn T 1...120 MuH

MpumeyvaHue. In — NepBUYHbLIA HOMWHATbHBIN TOK TpaHcopMaTopa Toka.

O6s3aTenbHble HACTPOMKU B MEHHIO 3alUThl.

® KoadhduumeHT TpaHcdopmMaLmm dasHoro TpaHcdopMaTopa Toka (akpaH ®PA3HbBINA TT).

® YcTaBKa OTKNIOYEHNs 1 NOCTOAHHasA BpeMeHn ansa dyHkumm ANSI 49 RMS (akpaH TETJI3ALL. 49 1).
® YactoTa cetu (akpaH YACTOTA).

[dononHutTenbHble HACTPOWKM B MEHIO 3aLLUTbI.
® ABapuiHas ctyneHb ansa gyHkumm ANSI 49 RMS (akpaH TEIM/1.3ALL. 49 2).
® Co6poc HarpeBa dyHkunm ANSI 49 RMS

(skpaH TEM1.3ALL. 49 2)
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TunuyHeie KaGenb
3HateHus ans Tennosasi NOCTOsHHAs BPEMeHU kabens 3aBUCUT OT €ro CedeHms, pabodero HanpshkeHus u crocoba
Tennoson yCTaHOBKU. TUMNOBble 3HAa4eHNsA NOCTOAHHON BpeMeHN cocTasnsioT 20—60 MUHYT ANsi NoA3EMHbIX
NOCTOAHHOU kabenei 1 10—40 MUHYT NS HAPYXHbIX.
BpPEeMeHH

TpaHcchopmaTtop

[ns cnnoBbIX TpaHCOpPMaToOpPOB CETEN CPEAHENO HaNPSXKEHNSA TUMNOBbIE 3HAYEHMS NOCTOSAHHOM
BpemeHu coctaensaT 20—40 MWHYT. AT TeXHUYECKNE AaHHble AOMMKHbI npeaocTaBnATbCA
npounssognTenem.

Kpubie ansa 0% Hwxe npvBeaeHsb! kpuBble oTkNtodeHns ans 0% HavanbHOro Harpeea 1 pasnnyHble 3HaYeHus ang
HavanbHoOro NOCTOsIHHOM BpemeHu T.
HarpeBa t(c)

100000 4

10000 \

NS
NN
RN
1000 &x\\
\\ \\ \\ NC N
\\ \\ N ~
AN ~
N NN ~.

100 \ \\\\ N T (MuH)

N 120
AN 90
\\ ™~ 60

15
10

0,1

1 10 s
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KpuBbie ans Hwxe npuBeneHsb! kpusble oTknoveHnst Ans 30% HavanbHOro Harpeea 1 pa3nuyHble 3HaYeHus ans
30% HayanbHOro  MOCTOSIHHOWM BpeMeHu T.
HarpeBa t(c)
100000 1
10000 \
1\
\
\
N\
\
\
\\
1000 \
\y \
\
\
\
\
100
S~ T1 (MyH)
— 120
~N [~ 90
. ~ 60
] 40
10 25
15
10
N
5
1
=~
0,1
1 10 s
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KpMBble ansa Hwxe npueeneHbl KpuBble OTKMKOYEHUA And 50% HavyanbHoOro Harpesa 1 pasfindyHble 3Ha4YeHusa ang
50% HavyanbHOro  MOCTOSIHHOW BpeMeHn T.
HarpeBa t(c)

100000 |

10000

NN\

\\\\\ \\\\‘ ~~
L W O N N N N
\\ N N ) A
NN N NSNS
NN NN
AR
100 \‘ \\\\\\\\
\\ \\ N\, .
\\ \\\ C ~C T (MuH)
N\ ~ N N J 120
AN N SOl T
\ \\ 60
10 \ N 40
. 25
~ \\ 15
AN 10

0,1

1 10 I
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KpMBble ansa Hwuxe npueeaeHbl KpuBble OTKMIOYEeHUA Ana 70% HavanbHoro Harpesa 1 pasfnnyHble 3Ha4YeHuda anga
70% Ha4yanbHOro  MOCTOSIHHOWM BpeMeHu T.
HarpeBa t(c)
A
100000
10000

o AN

(NN Q\\\\\
100 [\ \\\\:\\::::\\\\\::t\\\\\ N
‘\\\ \\\\ \\\ \\\\\\ N\ L N
\ AN NN N A
\\ \\\\\ \ \ \\\ ~ T1 (MuH)
NG < M 120
ol NN NN N
N\ 25
\\\x\\\\\> ~ 15
10
1 S N
™
™

1

0,1 -
1 10 s
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KpuBble gns Hwxe npuBeaeHsbl kpuBble oTkNodeHns ana 90% HavyanbHOro Harpeea 1 pasnuyHble 3HadYeHns ang
90% Ha4yanbHOro  MOCTOSIHHOW BpeMeHn T.

HarpeBa t(c)

100000 }

10000

o JAN

4

NN
NN

/

L
A
/
/1
/| /
/

T (MuH)
- 120

90
AN

/]
/
/|
/
/

40

15

/

N
0,1

10 s
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Yn paBneHue BbiKnr4vyartenem

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

Bnok-cxema

CraHpgapTHas
3aKcnnyataums

Pene Sepam MOXHO Mcnonb3oBaTh AN UHTErpaumm B fnobyto cxeMy ynpasneHus BblkntoyaTenem.

BbixogHble pene BbINOMHAOT cnepywouine beHKLI,VIVI.

Bbixoa Sepam

HasHayeHue

o1

OTKMOYEeHNE BhbIKNoHaTens B Cny4vae onpegeneHusa asapuun

02

BJ'IOKVIpOBKa BKITHOYEHUA BbIKINKOYaTena B Cny4vyae onpeaeneHuna asapun

03

YBepnomneHune o6 OTKMYEHUN DYHKUMENR 3aLLmMTbI

BeixogHble pene O1 n O2 cHabxeHbl HOpManbHO OTKPbITEIM kKOHTakToM (HO) 1 HopmarnbHO 3aKpbITbiM
KoHTakToM (H3).

Mpumep ¢ Sepam cepun 10 A:

I> OTkniloyeHne ¢ BblAEPXKKO BPeMeHn

1>> OTKMoYEHME C BbIAEPXKKON BPEMEHU

lo> OTknoYeHne ¢ BbIAEPXKOA BpeMeH ——| 1 . BbixogHble pene
y S "~ 01,02 03
lo>> OTkntoYeHne ¢ BbIAEPXKON BPEMEHN
OtknioyeHne 49RMS R
BHeluHee OTKMOYeHne —— PyHKUMS 3aLuenki
(nornyeckun Bxop 13) (ANSI 86)

Knonka c6poca

C6poc no nuHUM cBA3mn 1

MecTHbIN pexum (normyeckuin Bxoq 14) &

Jloruka aktmBauum anst Tpex BbixogHbix pene O1, O2 n O3 ngeHTn4Ha:

® BbLIXOAbl aKTUBUPYIOTCA CUrHANoOM BHELLHEro OTKIIOYEHUS MO NTIOTMYECKOMY BXOAY MIn
cpabaTbiBaHVWeM CTyneHen 3alwmThl (Toneko Sepam cepumn 10 A);

® OTKIoYeHre 3anoMuHaeTcs (pyHkumna sawenkn ANSI 86) ¢ BO3MOXHOCTbLIO NOATBEPXAEHNSA
nony4yeHusi ¢ NOMOLLbIO KnaBuwm COpoc Ha nepefHen naHeny unm KoMaHabl AMCTaHLMOHHOTO
ynpaBsneHus (paspeLleHo B AUCTaHUMOHHOM pexume, 14 = 0). 3Ta dyHKUMA ncnonb3yeTcsa Ans
3anpeTa BKMIOYEHNS BbIKMOYaTens 40 MCHE3HOBEHWS HENCNPABHOCTEW.

BbixogHoe pene O1 MOXHO Takxe MCMonb30BaThb AN BbIKITOYEHWS BbIKMOYaTENs Mo fIMHMM CBA3MN.

Cwm. pasgen Cessb, cmp. 167.
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MopknioyeHue
Bbixoga O1:
OTKknroYeHue
BbIKIoyaTens

MoaknioyeHue
Bbixoaa 02:
BnokunpoBka
BKNIOYEHUs

(cbyHKUMA
ANSI 86)

KaTywka oTkntouyeHus Ha nopgavy U

Pene Sepam

& @ q
‘ 01 451 E \JKOMaH.ElbI OTKIMIOYEHNS

KaTywika oTknoueHus Ha nogady U

Ecnn Sepam onpegendeT noBpexgeHne B CeTU, 3aMblKkaeTCA HOpMalibHO OTKprTbIVI KOHTaKT
BbIXOOHOIO pene 01, nogaeTcsa nMTaHKe Ha KaTyLUKy OTKIMIO4YEeHUA Ha nogavy Uwn npouncxoanT
OTKINtOYEHME BbikNtoyaTens. MNocne oTKM4YeHUs BbIKIOYaTENst 3TOT KOHTAKT OCTaeTcd 3aMKHYTbIM,
NoKa pene He 6y,qu CKBUTUPOBAHO.

KaTywka oTkntouyeHusi Ha cHsaTue U

Pene Sepam

‘ S%s
e 15

KatyLluka oTkntoyeHns Ha cHsTve U

B aTom cnyyae HeobxoaMMo nepenTn B NOMb30BaTeNbCKMN pexmMM paboTel Sepam, 4Tobbl
MHBEPTUPOBATbL NOrvKy ynpasneHus pene BbiBoga O1. HopmanbHO OTKpbITbIA KOHTaKT OyaeT
OCTaBaTbCs B 3aKPbITOM MOMOXEHUN [0 BO3HWKHOBEHNS aBapun. Korga Sepam o6HapyxuBaeT aBaputio,
TO pa3MblkaHVe KOHTaKTa OTKIoYaeT BbIKMoYaTeb NocpeacTBOM cpabaTbiBaHWS KaTyLLKM OTKIIOYEHNS
Ha CHATME HanpshKeHWs onepaTyMBHOIO Toka. [locne OTKNIoYEHUs BbIKMOYaTENS 3TOT KOHTaKT ocTaeTcs
OTKpbITbIM, NOKa He ByaeT KBUTUPOBAH.

T3

Pene Sepam EX v KomaHabl Ha BKroYeHne

3anpeT Ha BKIoYeHne
(ANSI 86)

Katyluka BkntoveHus

Ecnun Sepam onpegensieT noBpexeaeHve B CETU, pa3MbiKaeTCst HOPMAIbHO 3aKPbITbIA KOHTaKT
BbIxogHoro pene O2, KOTOpbI pa3pbIBaET Lenb BKMIOYEHUS BbikntovaTenst. Mocrne koMaHab
OTKITHOYEHUSI STOT KOHTaKT OCTaeTCsl Pa3OMKHYTbIM, NoKa NOBpPexXaeHne He ByaeT nukesmamposaHo. B
3TOM COCTOSIHUM HM OHA KOMaHAa BKITOYEHUSI HE NPOXOAUT.
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Pexum
HaCTPOMKH

CrtaHgapTHyto paboTy BeixofHbIx pene O1 n O2 MOXHO NOMEHSITb AN COOTBETCTBUS TPEOOBaAHMAM
HagexHocTn un 6esonacHocTn. CM. pasgen YnpaeneHue u Ha0exHOCMb agmoMamu4ecko20
8bIKro4Yamerns, cmp. 159.

BbixogHoe pene O1: OTKnO4YeHne ¢ NOMOLLbLI KaTyLWKW OTKNMKYeHUA Ha CHATue V)

B nonb3oBartenbckoM pexume MOXHO aganTMpoBaTh NOrnyeckyto paboTy BbixogHoro pene 01 k
KaTyLuKke OoTKMoYeHns Ha cHaTue U. SkpaH MHBEPC PEJIE B meHIo napaMeTpoB MCrnonb3yeTcs Ang
WHBEPTNPOBaHWSA NOMMKW ynpaBreHns pene, Ans NOCTOSHHOIO yaepXaHns HopManbHO OTKPbLITOMO
koHTakTa (HO) B 3aMKHYTOM MOMOXEHUN 40 OOHApYXXeHWs aBapun B CETU.

Cwm. pasgen Hacmpausaembie ronb3oeamenem napamempsi, cmp. 145.
BbixogHoe pene O2: BnokupoBKa BKNOYeHUA

Mpu ctaHgapTHoOM 6nok-cxeme, ecnyu Sepam HeakTUBEH, 6NOKMPOBKa BKMIOYEHWS BbIKNtoYaTens —
3anpeT — He rapaHTUpyeTCs B CreayloLwmnx AByX Cryyasix.

® [loTepsi onepaT1BHOrO NUTaHUst Sepam.

® BHyTpeHHuIn oTka3 Sepam (c nepeknoyeHnem B 6e30nacHoe NnonoXxeHue).

Ecnun ato TpebyeTtca no Hopmam TexHUKM 6e3onacHOCTU, NOMbL30BATENBCKUIA PEXNM NO3BONAET MEHATL
paboTy BbixogHoro pene 02, 4ytobbl obecnevnTb 6rOKNMPOBKY BKIOYEHNS B Crydae HEaKTUBHOCTU
Sepam.

CM. pasgen HacmpaueaemMbie ronb3oeamesieM napamempsi, cmp. 145.
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BHellHee OTKNOYEHUE

OTHocuTCA
Sepam cepuu 10

OnucaHnue

Bnok-cxema

CraHaapTHas
aKcnnyataums

Pexum
HaCTPOMKU

Hactponku gnsa
ncnonb3oBaHus
cyHKUUM

Mpw ncnonb3oBaHuM norm4eckoro Bxoga, Sepam cepun 10 A MOryT NPUMEHATLCA Ans npuema
KOMaHAbl OTKMIOYEHNS OT BHELLHEro yCTPOMCTBa 3aLmThl.

Hanpumep, onpeaeneHHble YCTPOMUCTBA 3aLLMThl CUMOBBLIX TPAHCHOPMAaTOPOB (rasoBoe pesle, AaTuUnKK
rasa-fgaBneHns-TeMnepatyp 1 T.4.) MOryT ObITb NOAKMIOYEHB! MPOBOAAMU K TOFrMYECKOMY BXoAy Sepam
AN OTKMIOYEHNS BbIKNOYaTEeNS.

BHeluHWe ycTporicTBa MOryT BbITb NOAKMIOYEHBI MPOBOAAMMN HANPAMYIO K Lieny OTKIYeHNs
BbIKIO4aTeNsl, HO NOAKMIOYEHNE K lormyeckoMy Bxody Sepam obnagaet TpeMs npenMyLlectsamm.
® BHelwHne kKoMaHabl OTKNoYeHNs 6yayT 3anomuHaTbes dyHkumnen ANSI 86, BcTpoeHHow B Brioke
Sepam. Noka aBapus He BygeT NUKBNANPOBaHa, byaeT AencTBoBaTh ONIOKMPOBKA BKITOYEHUS.
® Ha nepegHelt naHenu Sepam 6yaeT oToGpaxaTbCcs KOMaHAa OTKMIYEHMUS] U €€ UCTOYHUK. Ta
komaHAa bydeT coxpaHeHa u cHabeHa BpeMeHHOW METKOW B XXypHare nocnegHux 5 cobbITuii.
® |lenb OTKIOYEHMS BbIKMOYATENS YNpoLaeTcs 1 No3ToMy CTaHOBUTCA Boree HageXHoN.

T =200 mc
. 0o T
TNorunyeckuin Bxog 13 {( —
1 S |—— BuixogHble pene
C6poc B ctaHpapTHom pexume: O1, 02, O3
HeucnpaBHOCTU
(c6poc) R

BHelLHee OTKMYeHUEe AOMKHO ObITb MOAKITHOYEHO K nornyeckomy Bxogy |3.

MNocne akTuBauum Bxoaa 13:

® MwvraeT cBeTOAMOL aBapuMHOro oTkNoYeHns Ext.

® BuixoaHble pene 01, 02, O3 n3MeHsIloT CBOE COCTOSHUE.

® OTobpaxaeTcs 3KpaH aBapuy CO 3HAYEHUSMU TOKA OTKITHOUYEHUS.

Mocne cHaTus curHana co Bxoaa |3, BeixogHele pene O1, 02, O3 1 gucnnen ocTanTcs B TOM Xe
cocTtosiHun (dpyHkuus 3awenku ANSI 86).

Haxatne knasumwm COpoc oTknovaeT PyHKUMIO 3aLlenkn (cM. pasgen KeumupogsaHue 3auum,

cmp. 144):

® [acHeT cBeTogmoaa Ext.

® BrixoaHble pene Bo3BpallaTcs B NepBoHaYaribHOe COCTOSHUE.

® BwmecTo aBapuiiHoro coobLueHns NosBNsSeTcs TOT 3KpaH, KOTOPbI oTobpaxancs A0 NosiBNeHns
aBapwvu.

Mpumeyvanue. 3agepxka BpemeHun B 200 mc Ha Briok-cxeme obecneyvBaeT MUHUMAIbHYO
NPOAOIHKMTENBHOCTE KOMaHAbl OTKIOYEHUS. 3Ta BblAepKKa BPEMEHU onpasAaHa TONbKo B TOM
cnyyae, ecnv B NONb30BaTENbCKOM pexuMe Obina oTKMoYeHa hyHKUMS 3aLlenku.

Monb3oBaTenbCckuin pexnm Sepam MOXeT NPUMEHATLCH ANA U3MEHEHWS NapaMeTpoB CTaHAAPTHON

paboThbl.

©® MOXHO M3MEHWUTb Ha3Ha4YeHVe NOrM4YecKoro BXofa BHELLHEro OTKIIoYeHNs Ha BbixogHble pene O1,
02, 03.

® BHeluHee OTKMIYeHe MOXHO Ha3HauuTb Ha nornyeckuni Bxoq I3 unu 14.

® MOXXHO OTKITHUMTDL 3aLlenky BbixogHbix pene O1, 02, O3.

® MOoXHO HacTpamBaTb NOruKy aktueaumm BoixoaHblx pene O1 n O2 (KOHTaKT 3aKpbIT UNN OTKPLIT Npu
0BHapyXeHU HENCMPaBHOCTH).

©® MOoXHO OTKMIOUNTDL 3aLuernky ceetoguoaa Ext.

Cwm. pasnen Hacmpaugaembie rnons3oeamesieM napamempsl, cmp. 145.

NS oyHKLMM BHELLHETO OTKMIOYEHUS! HE TPEBYIOTCS HACTPOMKK.
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Nornyeckasn cenektuBHocTb (ANSI 68)

OTHoCUTCH K

Sepam cepuu 10 N |1B |A

Bce Sepam cepuu 10 N, cepun 10 B 1 cepum 10 A MOryT nocblnarb CUrHan fiormM4eckon 6roKnpoBKu.

Tonbko Sepam cepuu 10 A MOryT NpUHUMAaTL CUrHaN NOrM4Yeckon GrOKMPOBKM (B NOSb30BATENBLCKOM
pexume).

OnucaHue (DyHKLl,Mﬂ NOrMYEeCKoM CENEKTUBHOCTUN MOXET 3HAaYNTENBHO CHU3UTb BpeMsA OTKNo4YeHNA
BblkntoyaTenen. OHa MoxeT YMEHbLUUTbL He4OoCTaTKnN BPEMEHHOW CENEeKTUBHOCTN.

OTa yHKUMA ncnonb3yeT nepegavy norm4eckux CMrHanoB Mexay yHKUMSMU 3auThbl, NO3BOMSS
OnokupoBath 3aLmTy BbiecToswero Sepam. MNMpu ncnonb3oBaHUM NTIOMMYECKON CENEKTUBHOCTH
YCTaBKW MO TOKY 3aLLMT AOSIKHbI ObITb BbICTaBMNEHbI B COOTBETCTBUM C CYLLECTBYOLWUMY TpeboBaHUSIMM
no BeIGOpyY yCTaBOK.

Jlornyeckas cenekTMBHOCTb NPUMEHMMA K MaKCMMarbHbIM TOKOBbIM 3alumMTamM oT MexaydasHbix K3
UK 3aMblKaHWA Ha 3eMITH0, C HE3aBUCUMOW BbIAEPXKKOW BPEMEHM UK 06paTHO3aBUCUMOM
XapaKkTepPUCTUKON BbIAEPXKKM BPEMEHU (KPUBbIE C 3aBUCUMON BbIAEPXKON BpeMeHu). OHa MoxeT
MCMonb30BaThCs C pa3nuMyHbIMK yYIUcTpoicTBamu Sepam (cepun 10, 20, 40, 80). MpuHUMN gencTBus
NIOrMYeCcKon CENeKTUBHOCTU MOEHTUYEH AN BCEX TUMOB YCTPOMUCTB Sepam.

Hwxe npvBeaeHbl ABa npyMepa, KOTopble 4eMOHCTPUPYIOT OCHOBHOE NPENMYLLECTBO NOMMYeCKon
CeneKTMBHOCTY:

Mpumep 1. PagnansHas ceTb C Mpumep 2. PagnanbHas ceTb C UCMOMb30BaHWEM CUCTEMbI
MCMNOMb30BaHNEM BPEMEHHOW CENEKTUBHOCTMU TNOrM4ecKon CenekTMBHOCTM Sepam

td: X+09¢c

\ td: X+ 0,6 ¢

Pene ltd: Xc

Sepam

Sepam

/#/ D

\J< Pene (w

SO

J< td: X+03c¢c J< J< J< Pere ‘td: Xc E:gn::;i
Sepam 6nokupytoLiero
CUrHana
td: X ¢ Pene |td:Xc
Sepam

td Bpems oTknoyeHus td Bpems oTknoyeHusa
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AkcnnyaTtaums

MpumeHeHne
cyHKUUM

Ha cxeme BHM3y npuBegeHa paboTta Nornyeckon CenekTUBHOCTU.

3awmTa Ha
BXofe
Sepam

Mopaya 6GnoknpoBkn
curHana

| <

MNogava

6rokupytoLLero Mopaya BxogHoro
curHana gpyrum 3awuTa Ha GrokupyoLLero
Sepam, BbIXOJE curHana
pPacnonoXeHHbIM Sepam

Ha BbIxoade

v

Ecnun B pagnanbHoi ceTu MPOMCXOANT KOPOTKOE 3aMblKaHue, TOK MPOXOAMUT Yepes Lienb OT MCTOYHUKA

[0 MeCTa NoBpexAeHus.

® 3anyckalTcsl CTYNeHN 3aLUWT, PacnonoXeHHbIe Bbille MecTa NoBpeXaeHus.

©® DOrieMeHTbl 3aLluThl Ha BbIXOA4E MO OTHOLLEHWIO K HEUCNPAaBHOCTU He 3anyCcKaloTCs.

® CpabatbiBaTb AOMKHA TOMbKO 3alMTa, Ha NPUCOEANHEHNM KOTOPOWN MPOM3OLLIIO KOPOTKOE
3amblkaHuve.

Mpu 3anycke 3awmTel Sepam:
® BbuigaeTcst curHan normyeckon 6rnoKMpoBKu.
©® OTknioYeHne BbIKMYaTens oT 3almTbl, eCnu ee He 3abnoknpoBan CUrHan fornYyeckon 6rIoKMPOBKM.

KomaHaa normnyeckoi 6noknpoBku OyaeT AencTBoBaTh 40 TeX Nop, noka He ByAeT ycTpaHeHo
nospexaeHne. OHa ByaeT npepBaHa No UCTEYEHNN BbIAEPXKKN BPEMEHW, KOTOPas yuMTbiBaeT Bpems
paboTbl NpuBOAA BbIKMOHYATENs U Bpems cbpoca 3awmTbl. Ecnv Bbiknovatens He oTko4aeTcs
(BbIKNIOYATENbL HEUCMPABEH), AENCTBNSA Nnormdeckon 6noknposku cHumaetcsa cnycta 200 mc nocne
NoAayn KomaHabl OTKIHOYEHUS.

Y106kl CBECTU K MUHUMYMY 3(PeKT MPUHATUA MOXHOIO curHana 6rmoKMpoBKY, A5 Kaxaon CTyneHm
3aLLMThI MOXHO BbICTaBUTb PE3EPBHYIO BblAEPXKY BpemeHn Tbu, koTopas He 6nokupyeTtcs curHanom
6nokMpoBKKN. 3HaYeHWs BblAepXKeK BpeMeHW BbIbnpatoTcs Ncxogsa 13 yCrioBuiA CENeKTMBHOCTU C
HUXXenexaluyMmMm 3alumTamm.

Jlornyeckasi cenekTMBHOCTb MO3BOSISIET CBECTU K MWHUMYMY NPOAOJDKNTENbHOCTb NOBPEXAEHUA,
onTnMnanpoBaTb CEeNIeKTUBHOCTb U obecneuntb 6e30nNacHOCTL B Cny4ae nospexageHua npoBoaoB U
OTKa3da BblKInK4yarena.

B cTaHAapTHOM pexume:

Tonbko Sepam cepumn 10 A oGnagaeT BO3MOXHOCTbLIO MoAauun BXOAHOrO 610KMpPYHOLLEro curHana Ha
BbIxogHoe pene O5 B cTaHAApPTHOM pexxume. ATOT BbIXOA MOXHO MCMOMNb30BaTh Anst GrIOKMpPOBKM
3aLUNTbI, PacnosioXEHHON BbILLE.

B nonb3oBaTenbLCKOM pexume:

® B Sepam cepun 10 N 1 cepun 10 B nogava 6GrokMpyroLLero curHana MoxeT Npoucxogutb vyepes
BbIXxoAHble pene O2 nnu O3.

® B Sepam cepun 10 A:
e OrtnpaBka curHana 6roKMpPOBKM MOXET NPOUCXOAUTL Yepes BbixogHble pene 02, 03, O5 nnu 06.
e [lpuem curHana 6roKnpoBKM MOXET OCYLLECTBNATLCS Yepes normdeckre Bxogbl 13 unm 14.

Cwm. pasgen Hacmpaugaemsie ronib308amesieM napamempsi, cmp. 145.
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Bnok-cxema Hwxe npnBeneHa 6nok-cxemMa Normyeckor CENEKTUBHOCTU C nogadyen n npueMom BrnokupyoLLero
ansa Sepam curHana.
cepun 10 A P PP PP PP PP

Curnan
cpabarbiBaHus

1A — CurHan cpabaTtbiBaHust
IB— >Is
1IC— (nornyeckas cenekT.) >

(BbIXOAHOE pene)

CurHan cpabatbiBaHus

(BpemeHHasi cenex.) —
BbixogHou curHan nycka
Bblaaya curHana
P 1> 50-51
. Perynupyemas cTymeHt 1> QYK 5051 e 610KMPOBKH Ha
OSSO R - 1 BLIXOLHOE pene:
Perynupyemas ctyneHb I>> dyHkumm 50-51 = 05 & cTaHpapTHOM
T T I T I T ITTTTY
! Perynupyemas cTyneHb lo> doyHkumu 50N-51N — 5?:%\/'66302’ 03, 05,
__'.'_'.'_'.'_"_'.'_'.'_'.'_'.'_"_.'_'.'_'.'_'.'_'.'_.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_'.'_"_'.'_'.'_'.'_'.'_'.'_.'_'.'_'.'_'.'_'.'_"..‘.'_'..'_'.'_.'_'.'_'.'_'.'_'.'_.'_'.'_'.'_'.'_'.'_"_'.'_! NONb30BATENLCKOM
Perynupyemas ctyneHsb lo>> cyHkuun 50N-51N — pexvMe
Tlornyeckuin Bxoa: npvemM curHana GroKMpoBKu
(I3 unu 14 B Nnonb3oBaTeNbCKOM pexvme)
Bnok-cxema Hwxe npueegeHa Onok-cxema NnorMyeckom cenekTUBHOCTU TOMBbKO C rlo,u.aqeﬁ 6n0KMpy}ou.|,ero CUrHana:
ans Sepam et m et mmm e mtmmm et mimm e
cepum 10 N n
cepun 10 B
IA— CuHrHan cpabaTbiBaHus
IB— >Is T 0 .
1C— — (BbIxopHOE perne)

BbixogHOW curHan nycka|

! Perynupyemas ctyneHsb I> doyHkuum 50-51 Bbigaya curHana 611oKMpoBKY Ha
» BbixogHoe pene O2 unm O3 B

Nnonb30BaTENIbCKOM pexume
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HacTpoiika
pe3epBHOM
BblAEePXKKN
BpemeHu Tbu

[ns Sepam cepun 10 A, KOTopble UCNONb3YHOT NPUMEM CUrHana GIIOKMPOBKM, peKoMeHayeTCs 3adaTb
pe3epBHble BbIAEPXKKM BPEMEHM, CBA3AHHbIE C UCMOMNb3YEMbIMU CTYNEHAMM 3aWwuT |>, 1>>, 0> 1 lo>>.
Tak kak 3TV BblAEPXKKU BPEMEHM He GIIOKMPYHOTCS CUrHANoOM GIIOKMPOBKM, OHWU MOTYT rapaHTMpOBaThb
OTKITHO4YEHMWE B ClyYae noslydYeHust NOXKHOro curHana GrioKMPOBKU. 3HAYEHUs BbIOEPKEK BPEMEHU
BbIGUPAIOTCH UCXOASA U3 YCIOBUI CENEKTUBHOCTM.

PesepBHble BbIOEPKKM BPEeMEHM MOTYT ObITh 3aaHbl Npu paboTe B NONb30BaTENbCKOM PEXMME Ha
YyeTblpex aKkpaHax MeHto napameTpoB — 68 JIOUY.1>, 68 JIONY.I1>>, 68 JIONY.lo>,
68 JIOMNY.1o>>.

[nsi Kaxxgon perynvpyemon CTyneHn 3TU aKpaHbl NpeanaratoT criefyolme Tpu nons:

® [lepBoe none: OTKJI. nnv Tun kpuBon. MimetoTca ABa BapuaHTa:
e OTKIJI.: pe3epBHas 3agepxka BpEMEHM OTKIIOYEHA.
e Tun KpMBON: pe3epBHasi 3aJepKka BPEMEHN BKIHOYEHA.
B aTom none, KOTopoe Henb3s U3MEeHUTb, YKasblBaeTCs TUN KPUBOW, onpeaeneHHon ans
perynupyemMon CTyneHn B MEHIO 3aLLUThI.
Ecnu B MeHI0 3awuTbl ANs perynupyeMon cTyneHn 3agaHo 3HadeHne OTKJL., ons cooTBETCTBYOLLEN
pe3epBHON perynmpyeMon CTyneHn BpeMeHn Toxe OyaeT ycTaHoBNeHo 3HadeHe OTKI/L., npu sTom
€ro Henb3si UI3MEHUTb.

® BTOpoe none: B 370 Nose Hemnb3si BHOCUTb U3MeHeHUs. OHO COQepXUT 3HaYeHne perynmpyembix
CTyneHew, 3alaHHbIX B MEHIO 3aLUUTHI.

® TpeTbe norne: 3agepxka BpemeHu Tbu (nameHsiemoe norne). Ee cnegyet yctaHaBnuBath, Mcxoast u3
YCIOBUIA OTCTPOWKN OT HUXKENEXaLUUX 3aLLmT.

MpumeyaHue. MNMocne n3aMeHeHWs TNa KPMBOW B MEHIO 3aLLUMTbl 3aAepxka BpemeHu Tbu
aBTOMaTUYECKN NMPUHMMAET 3HaYeHme Mo ymondaHuio. Ecnv ucnonbayertcs Boigepykka BpemeHun Tbu,
ee Ba)kHo cOpocUTb B COOTBETCTBUM C HOBLIM TUMOM KPUBOMA.
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M3mepeHue Toka a3bl

OTHOCuUTCA K
Sepam cepuu 10 B |A
OnucaHue PyHKUMSA n3mepeHnsa hasHOoro Toka HaxoanTCs B MEHIO namepeHuii. OHo otobpaxkaeT

cpedHeKkBafpaTUYHble 3Ha4YeHNs pasHbIX TOKOB U YYUTbIBaEeT HoMepa rapMoHuky 4o 15 npu 50 My (1nu
0o 13 npm 60 "'y). B Sepam cepun 10 A, ata dyHKunst oTobpaxkaeT Bce Tpu hasHbIxX Toka. B Sepam
cepum 10 B, koTopble Noakmno4eHbl K "HenonHom 3se3ae”, ata oyHKUMSA oTobpaxkaeT ToNbKo Tokn has A
n C. Sepam aBTOMaTM4eCKV BO3BPALLAETCS K IKpaHy C namepeHnsmu dasHoro Toka cnyctst 10 MuHyT
nocrne nocnegHero HaXxatus KHOMKM.

B Sepam cepun 10 A namepeHust asHbIX TOKOB MOXHO TakKe MOCMOTPETL MO JIMHUN CBSA3W.

Hactpouka B Sepam cepuu 10 A B MeHI0 MapaMeTpoB MOXHO BbIOpaTh KONMYECTBO OTOOparkaeMbIx pasHbIX
ToKkoB. Ecnn dpasa B He o6opyaoBaHa TpaHchopMaTopoM TOKa, B 3TUX HACTPOMKAX MOXHO OTKIHOUYUTD
oTobpaxeHne gaHHou asbl, 4ToObI He BblgaBanack MHdopmauus IB = 0, koTopasi MOXXeT NPpUBECTU K
HenpaBWbHOMY TPaKTOBaHMIO O HanMymMm Toka B chase B. [JononHUTENbHYO MHGOPMaUuo CM. B
pa3sgene Konuyecmeo omobpaxaembix ¢hasHbix mokos, cmp. 130.

YcTtaHaBnuBaeMbI napameTp:
® KonuyectBo oTobpaxaeMbix dasHbix TokoB (akpaH | OTOBPAX.).
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Vlamepel-wle TOKa 3aMblKaHUA Ha 3eMIio

OTHoCUTCH K
Sepam cepuu 10

OnucaHnue

DYHKUMA U3MEPEHNSA TOKa 3aMbIKaHUSA Ha 3eMITH0 HAXOAUTCS B MEHIO 3mMepeHuin. 3aeck oTobpaxaeTcs
3Ha4YeHne OCHOBHOW COCTaBISIIOLLEN TOKa 3aMblKaHUst Ha 3eMnto. [Inst uamMepeHusi Toka 3amMblkaHus Ha
3eMI0 1 Anst 3aWwumTbl OT 3amblkaHus Ha 3emnto (ANSI 50N-51N) Heobxoammo nogkntounTb Sepam K
TTHI, Tak Kak Sepam He BbIYUCNSAET TOK 3aMblKaHUsi HA 3eMI0 MO BHYTPEHHEN CyMME U3MepeHuin 3
hasHbIX TOKOB. OTOT BXOA, MOXHO MOAKIOYUTE K HEWTpanu TpexdasHbix TpaHchopMaTopoB Uim K
TpaHcopmMaTopy Toka, ycTaHOBNEHHOMY B kKabene 3asemnenus, nnbo, k TTHIM CSH120, CSH200, unu
GO110.

B Sepam cepumn 10 A n3amepeHmnsi TOKOB 3aMblkaHMs Ha 3eMITH0 MOXXHO TakkKe MOCMOTPETb MO fIMHMK
CBA3N.

Kaxgast mogenb Sepam JOCTYNHa B HECKOMNbKUX BEPCUSIX, B 3aBMCUMOCTM OT KeNaTernbHOW
YYBCTBUTENBHOCTU M3MEPEHMST TOKA 3aMblKaHUS Ha 3emrto. CxeMa COeaUHEHUIA BXOL0B U3MEPEHUSI
TOKa 3aMblKaHWUs Ha 3EMITH0 U COOTBETCTBYIOLLME HACTPOWKM 3aBUCST OT TUNa Sepam. [JononHUTENbHYO
MHpopmauuto cM. B pasaene Cxembl coeduHeHud, cmp. 30.
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3Ha4yeHUs MaKkcUMarnbHOM Harpy3ku Toka asbl

OTHOCuUTCA K
Sepam cepuu 10 B |A
OnucaHue PyHKUMSA MakcmeTpa ha3HOro Toka HaxoaMTCs B MeHo namepeHmin. OHa oTobpaxaeT 3HayeHne Toka

MakcumMmarnbHon Harpysku ans Kaxkoom na Tpex (baS M NOo3BOJIAET onpeaesnintb TOK BO BpeMA NUKOBOMN
Harpy3ku. C6paCblBaHVIe MOXHO BbINOJIHUTb C NOMOLLIbIO KNnaBULLIN CGpoc Ha nepeaHen naHenu. Ons
BbINOJTHEHUA C6p008 HaXxumawnTe 3Ty KnaBully B TeHeHUe OBYX CEKyH[, NOKa Ha 3KpaHe He NoABATCA
3Ha4YeHnAa MmakcumMmeTpa.

B Sepam cepum 10 A namepeHue n copoc 3HaueHni MakcMeTpa Toka MOXHO BbINOMHSATE MO MUHUK
CBS3W.

MapameTpbl B MeHI0 napameTpoB MOXHO MEHSTb CreaytoLime HaCTPOWKN.
® [lepnog BblYMCIEHNA MakcuMyma Harpy3ku (akpaH MUK HAMPY 3.)

Mo ymonyaHuio 3agaHo 3HadeHne 5 MUHYT, a BeCb AOCTYMHbIA AMana3oH coctaensaeT 1 n 60 MUHYT ¢
warom B 1 MUHYTY.
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PeFVICTpaI.WIﬂ nocrnepnHero aBapMVIHOFO cobbITuA

OTHoCUTCH K
Sepam cepuu 10

OnucaHnue

MapameTpbl

Pexum
HaCTPOMKHM

DyHKUMA perncTpauumn nocrnegHero aBapunHOro CobbITUA HaxoauTCa B MeHIo namepeHuin. OHa
yKasblBaeT MCTOYHUK KOMaHAbl OTKIIOYEHMWS, a Takke 3Ha4YeHns Tpex ha3HbIX TOKOB M TOKa 3aMblKaHus
Ha 3emIo BO BpeMs OTKIoYeHUs. YTobbl Ha 9KkpaH MOMeCTUoCk BCe COobLLeHne, aTa PyHKUMSA
obnagaeT BO3MOXHOCTbIO LIMKIIMYECKOWM NPOKPYTKU. MHdOpMauma xpaHnTea Jo cregytoLero
NOBPEXAEHNSA 1 ee Henb3s copocuTb.

OTa dyHKumnsa oTcyTcTByeT B Sepam cepun 10 A, rae ee 3aMeHsieT yHKUMS perncTpaumm natu
nocnegHyx 4aTnpoBaHHbIX COBbITUN.

3anuceiBatoTcs cnegyoLmne cobbITus.

HeuncnpaBHoCcTb CoobLueHus Ha gucnnee
CpabartbiBaHus 1> />

CpabartbiBaHus |1>> | >>

CpabartbiBaHus lo> lo >

CpabartbiBaHus lo>> lo >>

CpabatbiBaHus 3aLmUThbl OT TENIOBOW Neperpysku TETI3ALY

MpumeyaHue. [lnanasoHbl naMepeHuii ykasaHbl B pasgene Omksodarowue moku ¢gpasbl, cmp. 242 v

Omekrniroyarouwuti MoK 3aMbliKkaHUs Ha 3eMio, cmp. 242. Ecnv nokasaHus Toka, COXpaHeHHbIe npu

OTKINIOYEHMM, HE HAXOOATCS B AnanasoHe n3MepeHuni, To B COOTBETCTBYIOLLUE MO 3aHOCATCA

cnegywoLme gaHHble.

® > 40 In pns dasHbIX TOKOB

® > 40 Ino ona TOKOB 3aMblKaHUA Ha 3eMIH0

® > 400 A onsi TOKOB 3aMbIKaHWS Ha 3eMITi0, U3MEPEHHbIX C MOMOLLbIO TOpa HyneBoun
nocneaoBaTenbHOCTU NMPU HOMUHAINMBHOM 3HadYeHun 2—-240 A

® > 40 A onsi TOKOB 3aMblKaHUsi HA 3eMITH0, U3MEPEHHBIX C MOMOLLBIO TOpa HYNeBOWA
nocrnefoBaTenbHOCTU NPY HOMUHAaNbHOM 3HayYeHun 0,2—-24 A

B MeHIo napameTpoB MOXHO MEHATb CrneaytoLie HaCTPOWKW.
® KonuyecTBo oTobpaxaeMbix hasHbix TokoB (akpaH | OTOBPAX.).

JononHutensHyto nHdopmaumio cm. B pasgene Kormuyecmeo omobpaxaeMbix ¢ha3HbIX MOKOS,
cmp. 130.

Pene Sepam npu HeoBbXo4MMOCTN MOXHO HaCTPOUTb TakKuM o6pa30M, YTOObI HeuncnpaBHOCTU
BbIBOAMMUCH Ha AMCNNEN, He NofaBas Npu 3TOM Ha BbIKNtoYaTenb KOMaHOy OTKIMHYeHUA.

Hanpumep, ecnu ncnonb3yeTcs ceTb C N30NMPOBAHHOW HEWTPAribIo, MONb30BATENBLCKUN PEXUM

npeanaraeT crnegylowime ABa BapuaHTa.

® He HasHayaTb 3aWWTy OT 3aMblKaHWS Ha 3eMITK0 Ha OTKIHOYEHWMe.

® CoobLaTb 0 NoBpeX4eHNM TONbKO C MOMOLLbIO CBETOANOAA Ha NepeaHe NaHenn unu vYepes
BbIXOZHOE pere, UCNoMb3yeMoe B Ka4ecTBe aBapuAHOro curHana.

Cwm. pasgen Hacmpaugaemsie rnonib3o8amesieM napamempsi, cmp. 145.
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Pel'I/ICTpaLIVIﬂ nocnegHuUX NATU gaTupoBaHHbIX coObITUN

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

MapameTpbl

Pexum
HaCTPOMKH

PyHKUMS perncTpauum NocnegHUX NGt AaTMpoBaHHbIX COOLITUIA HAXOQUTCA B MeHI0 naMmepeHuin. OHa
ucnonb3yeTcs AN oTobpaXeHWsl XxapakTepUCTUK NOCNeaHUX NATU COBbITUI B MEHIO U3MEPEHNIA Ha
NATW nocrnegoBaTebHbIX 3KpaHax. [nsa Kaxaoro cobbitTns Sepam ykasbiBaeT ero UCTOYHUK, @ Takke
AaTy n Bpems cobbitus. Takke NpUBOASATCS 3HaYeHWs TpeX dasHbIX TOKOB U TOKa 3aMblKaHWs Ha
3eMI110, KPOME CreAyHLLMX CIlyYaeB: BKIIOYEHWE BbIKIOYATENS MO MMHUN CBA3M U HEUCMPaBHOCTb Lienu
OTKINoYEeHMs. YTOObI Ha 3KpaH NOMECTUNOCh Bce coobLueHne, aTa pyHKuns o6rnagaet BO3MOXHOCTbIO
LMKITNYECKON NPOKPYTKU. DTy MHpOPMALMIO HENB3SI COPOCUTL Ha HOfMb.

[nsa naoeHTudmkaunm kaxxgoro codbITUst OHM OTMeYatoTcsl Homepamu ovepean ot 0 oo 99999. Mocne
3aBepLleHns LUMKa Hymepaums odepeam onsitb HaunHaetcs ¢ 0.

Mpu nosiBneHun HoBoro cobbiTUs Sepam yaanseT caMoe cTapoe cobbiTue 13 natu. Ecnv Sepam c
MOMeHTa JOCTaBKW C 3aBOAA €LLE HE COXPaHWI NSiTb COObITWIA, TO KOIMYECTBO COOTBETCTBYHOLLIMX
3KPaHOB B MEHI0 U3MEPEHUIN MOXET BblTb MeHbLUe 5.

3anucbiBaloTca cnegyowmne cobbiTus:

CobbiTne CoobuweHun Ha gucnnee
CpabatbiBaHus 1> 1>

CpabatbiBaHus 1>> 1>>

CpabartbiBaHus lo> lo >

CpabatbiBaHus lo>> lo >>

CpabaTtbiBaHusi OT TENIOBOW Neperpysku TET1.3AL.

OTKMOYeHVe Yepes ONCKPETHBIN BXOA BHELIHEE OTKJ/TIOYEHUWE
HeucnpaBHOCTb Lieny OTKIKYEHUS ABAP.CUIH. HEUCTIP. KAT. OTK/I.
OTKnNtoYeHMe BbIKNOYaTENS NO NIMHUM CBA3U ANCTAHLUMNOHHOE OTKII.
BkntoyeHue BbIknoYaTernst no fMHUM CBA3N ANCTAHLUMOHHOE BKI1.
I> oTknoYeHne oT hyHKUUM PE3EPBHON NOrMYECKOW CENEKTUBHOCTMU I>LD

I>> oTknoveHne oT PyHKUNM pe3epBHON NOrMYECKON CeNEKTUBHOCTMN I>LD

lo> oTkntoYeHMe OT PYHKLNM Pe3epPBHON NOrMYECKON CeNeKTUBHOCTN lo> LD

lo>> oTkntoueHne OT PyHKUMM pe3epBHON NOrMYECKON CENEKTUBHOCTU lo> LD

MpumeyaHue. [lnana3oHbl namepeHuii ykadaHbl B pasaene Omkrirodaroujue moku gasbl, cmp. 242 v

Omkriroqarouuli mok 3aMblkaHus Ha 3eMimo, cmp. 242. Ecnv nokasaHus Toka, COXpaHeHHbIe npu

OTKIMIOYEHUN, HE HAXOOATCS B AMana3oHe U3MEPEHUI, TO B COOTBETCTBYIOLLME MOMS 3aHOCATCS

cnepyoLine faHHbIe.

® > 40 In ana ¢a3oBbIX TOKOB

® > 40 Ino Ans TOKOB 3aMblKaHNS Ha 3eMI0

® > 400 A ons TOKOB 3aMblKaHUS HA 3EMIH0, M3MEPEHHBIX C MOMOLLLIO TOpa HyNeBon
nocneaoBaTenbHOCTU NPU HOMUHANbLHOM 3HaveHun 2—240 A

® > 40 A ons TOKOB 3aMbIKaHUSA Ha 3eMJT0, UBMEPEHHbIX C MOMOLLIbIO TOpa HYNEBOM
nocrnefoBaTenbHOCTM NPU HOMUHAaNbHOM 3HadYeHun 0,2—-24 A

YcTaHoBka BpeMeHN BHYTPEHHUX YacoB Sepam OCyLecTBNAEeTCA B MEHIO NapamMeTpoB.

® YcraHoBKa aathl (3kpaH JATA).
® YcrtaHoBKka BpeMeHu (3kpaH BPEMS).

Pene Sepam npu HeOGX0AVMOCTM MOXXHO HACTPOUTL TakUM 0GPa3oM, YTOOLI NapaMeTpbl MOBPEXAEHN
BbIBOAMIIMCE HA AWUCTNEN, HE NoJdaBasi NPU 3TOM Ha BbIKMHoYaTeNb KOMaHAy OTKITOYEHMS.

Hanpwmep, €Clnn ncnonb3dyeTca ceTb C yCTOVIHMBbIM BKIIOYEHMEM Ha 3eMJI0, NOSIb30BaTENbCKUI pexmnm
npeannaraet cnenytouwine nBa BapuaHTta.

® He HasHavaTb 3alnTy OT 3aMblKaHUA Ha 3eMJITI0 Ha OTKITHOYEeHUe.
® Coobuwarb o nospexaeHnn Tonbko C NOMOLLbIO cBeTOAMOA4a Ha nepe,u,HeVl naHenu nnu 4yepes
BbIXOOHOE pene, ncnonb3dyemMoe B KavyecTBe aBapMﬁHOFO CuUrHana.

CM. pasgen Hacmpaueaembie rnosb3o0eamesieM napamempsi, cmp. 145.
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A3bIK akcnnyaTauuu

OTHOCUTCSA K

Sepam cepuu 10 N (B |A

OnucaHue Mo ymonyaHwuio BeIGpaH aHrmMUNCKNi A3blIK.

MapameTpbl Bbi6op A3blka aKkcnnyaTaummn ocyLecTBAAETCA B MEHIO NapaMeTpoB.

YctaHaBnuBaeMbIn napameTp:

® BuLi6op sA3bika (akpaH SA3bIK)
JocTynHel cnegytowime s3biKu:

AHMmMUnckmnn

AHrnunckmi (CLUA)

McnaHckuii

®dpaHLy3ckuin

WtanbsaHckuin

Hemeukun

Typeukumn

[NopTyranbckumn

MNpumeyvanue. [ina Sepam, ceptucduumposaHHbix no FOCT, MOXHO BbIGUpaTh creayoLmne s3blku
paboThbl:

® Pycckun

® AHIMUNcKuin

® ®dpaHLy3cKui
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KonunyectBo OTOGpa)KaeMbIX TOKOB (ba3bl

OTHOCuUTCA K
Sepam cepuu 10 B |A
OnucaHue Bbi6op oTobpakaemMbix hasHbIX TOKOB AOCTYNEH TOMbKO Ans Sepam, KOTopble NO3BONSAIT NOAKMYaTh

Tpu dasHbix TpaHcopmaTopa Toka. 1o ymonyaHuio 3t Sepam otobpaxatT 3MepeHne BCeX TPEX
asHbIx TokoB. Ecnu cpasa B He obopyaoBaHa TpaHCOpMaTOpPOM TOKa, pEKOMEHAYeTCs OTKMYUTb
oTobpaxkeHne aTon asbl, YTOOLI He BblgaBanack MHdopmaums IB=0, koTopasi MOXeT NPUBECTU K
owmnbke nonb3oBatens. [ns atoro Ha akpaHe | OTOBPAXX. MOXHO BbIGMpaTb Mexay oTobpakeHnem
Bcex Tpex a3 IA, IB, IC nnu aByx das IA n IC.

OT1OT napameTp onpenenseT otobpaxeHue ABYX Unu Tpex a3 aAnsa Bcex pyHKUMIA, MeoLwmnx
OTHOLLIEHME K TOKY:

® l3amepeHune (pasHoro Toka.

® 3HayveHns makcumeTpa hasHoro Toka.

® Perncrpauus nocrnegHero aBapuiHoro coobITus.

® Perucrpauus nocneaHux Nt 4aTupoBaHHbIX COObITUIA.

3TOT napameTp He BNUsieT Ha paboTy pyHKLMIA 3aLLUThI.

MapameTpbl Bbl60p Konn4yecrtea 0T06pa>|<aeMb|x dI)a3HbIX TOKOB OCYyLUEeCTBNAeTCA B MEHI0 NapaMeTpoB.

YcTaHaBnuBaeMbI napameTp:
® KonuyectBo oTobpaxkaeMbix hasHbix TOKOB (3kpaH | OTOBPAJX.).
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CBA3b

OTHoCUTCH K
Sepam cepuu 10

MpoTokonbl
cBA3U

BbiGop
npoTtokona
CBA3M

HacTtpomka
napamMmeTpoB
npotokona
Modbus

HacTtpomka
napamMmeTpoB
npotokona

M3K 60870-5-103

MecTHoe/
AUCTaHLUUOHHOE
ynpaBneHue

Pene Sepam cepuu 10 A o6opynoBaHbl nopTom cBsA3n RS 485.
Mo ymonyanuto ucnonbayetcst npotokon Modbus. MoxHo Takke BbiGpaTte npoTokon M3K 60870-5-103.
Cwm. pasgen Cessb, cmp. 167.

MpoTokon cBsi3n MOXHO BbiIGpaTb B MeHI0 NapameTpoB (3kpaH MPOTOKOJ).

CnegyoLmin 3KkpaH MeHI0 napamMeTPOB COAEPKUT NapameTpbl HACTPOWKM BbIGPaHHOrO NPOTOKOoma.

MapameTpsbl npotokona Modbus 3agatoTcs B MeHIo napameTpos (3kpaH MODBUS).

AN napamMeTpbl ONn1ucaHbl B Tabnuue Huxe.

NapameTpbl PaspelueHHble 3HaYeHus
Agpec 1..247
CkopocTb nepenayn ® 4800 6oa
® 9600 6on
® 19 200 6on
® 38400 60n
KoHTporb no 4eTHoCTH ® Hert (2 cTonosbIx 6uTa)
® KoHTposb no YeTHoCTM (1 CTONOBBIN 6UT)
® KoHTponb no HeveTHOCTU (1 CTONOBBI BUT)
KomaHga ancraHumMoHHoro ® [1OCT: komaHAa AMCTaHUMOHHOrO ynpasneHus 6e3 noATBepXAeHUS.
ynpasnexHus ® [IOATB.: komaHaa OUCTaHUMOHHOIO YNPaBEHUs B pexXmme
noaTBeEpPXAEHNEM

MapameTpbl npoTtokona IEC 60870-5-103 BbibupatoTcs B MeHI0 napameTpoB (3kpaH IEC 870-5-103).
OTn napameTpbl onucaHbl B Tabnumue Huxe.

MapameTpbl Pa3spelleHHble 3Ha4YeHUs1

Appec ..254

CkopocTb nepenayn 4800 6o
9600 6opa
19 200 Gon

38 400 6oa

KoHTponb no 4eTHoCTH HeT (2 cTonoBbix 6uTa)
KoHTponb no yeTtHocTu (1 cTONOBBIN 6UT)

KoHTponb no HeveTHocTH (1 cTonoBbIN BUT)

e 00 06060 0 °

Sepam cepun 10 A NCNONb3YIOT MECTHBIN/ANCTAHLUMOHHBIV PEXUM, YTOObI pa3peluatb unu 3anpeLarb
OencTBMSA Yepes NopT CBA3M.

B cTaHoapTHOM pexume normyeckuin Bxos 14 HasHavaeTcs Ang curHanos MHdopmaumm MecTHoro/
OWCTaHUMOHHOTO pexmma. Ecnum aToT BXog akTUBEH, KOMaHObl AUCTAHLWMOHHOMO ynpasneHuna He
YYUTBLIBAKOTCH, KPOME KOMaHA ANCTAHLUWOHHONO OTKITHOYEHMs. HacTponkn B MeHI0 napaMeTpoB MOryT
ObITb NCNOMb30BaHbI npu HeobxoaMmocTun Ans 3anpeTta KoMmaHgbl ANCTaHUMOHHOIO OTKMKOYEeHUA B
pexnme MeCTHOro ynpaBsneHus.

HononHutenbHyto nHopmaLmio cM. B pasgene Paboma 8 pexume MecmHo20/0ucmaHyUOHHO20
ynpasneHus, cmp. 138.

B nonb3oBaTenbCkoOM pexnme MeCTHbIN/ANCTaHLUUOHHbBIA NOrMYeCKUn BXO4 MOXHO Ha3HauuTb Ha
nornyeckme sxogbl 13 unu 14.
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YnpaBneHue
BbIKNloYaTenem
no JINHUU CBA3N

Bnok-cxema
ynpaBsneHus
BblKno4aTtenem
no NIMHUU CBA3MN

HeBbIinonHeHue
KOMaHAbl
AUCTaHLUMUOHHOro
ynpaBrneHus

Bnok-cxema
onpeaeneHus
HeBbINONHEeHUsA
KOMaHAabl
AUCTaHLMUOHHOro
ynpaBneHus

Sepam cepun 10 A MoryT ObITb UCMOMb30BaHbI ANs ynpaBrieHnA OTKNK4YEeHNEM N BKIMKOYEeHNeM
BbIKIKO4YaTena 4yepes3 nopTt CBA3N.

[ns akTuBaUMm BbIXOOHbIX pene O1 n O4 MOXHO UcnonbL3oBaThb ABe npeaBapuUTesibHO 3adaHHbIX
KOMaHAbl ANCTaHUMOHHOIO ynpaBsieHus.

® OTKMoYeHWe BbIKoYaTens aAKTUBMPYET BbIXOOHOE pene O1.

® BkroyeHue BbIKNOYaTeNs akTMBMPYET BbIXOAHOE pene 04.

B CTaHOapPTHOM peXumMe BbIXO4Hble pene O1un 04 npeaBapuTenibHO Ha3Ha4eHbl Ha OTKIKOYeHne n
BKITlOME€HWME BblKno4vaTena CoOoTBETCTBEHHO.

B nonb3oBatenbCckoM pexunme OTKIHOYEHME BbIKIOYATENS MOXHO Ha3HauUTb Ha BbixogHble pene O1,
02 unn O3. OgHako OTKINIOYEHME BbIKMOYATENS NO NIMHUN CBA3M BCErAa BbINOMHSAETCS BbIXOAHBIM pene
O1.

MpumeyaHus.

® [locne npvema KomMmaHAbl AUCTaHLMOHHOIO ynpasneHns akTnsaums BbixogHbix pene O1 nnu 04
coxpaHsieTcs B TeveHune 3agaHHoro nepvoga B 200 Mc, Ans HagexXHoro cpabaTbliBaHUS KaTyLUKu
OTKIOYEHMNS Ha cHATME U nnu KaTyLwkn oTknoveHns Ha nogady U.

® Ecnu Sepam cyuTaeT, YTO BbIK/OYATENb HAXOANTCS BO BKITFOYEHHOM MOMOXEHUN (NOrUYECKUin BXog
12 B nonoxeHun 1), BoixogHoe pene O4 He akTUBUPYETCH AUCTaHLUMOHHON KOMaHAOWN BKMOYEHWS.

O1n ase XapaKTepucTukn npoaeMoHCTPUpoOBaHbI B Orok-cxeme Hmxke.

Brnok-cxema KkomaHabl BKITFOYEHUA/OTKITIOYEHNS | MECTHOMO/ANCTaHLMOHHOTO pexnma npmnBegeHa Hxe:

KomaHpa AMCTaHUMOHHOIO OTKIIOYeHUs

BbixogHoe pene O1
OTKMoYeHne BbikntovaTens

Jlornyeckuii Bxop 14 (MECTHbIN pexum)

OTKnoYEHNE HEe NPUHATO
(HacTpoiika Sepam)

T =200 mc

0 T
—
Q

KomaHga AMCTaHUMOHHOIO BKIOYEHNS

TNornyeckuin Bxop 14 (MECTHBIN pexum)
BeixogHoe pene O4
BKIlOYEHMEe BbIKMovaTens
Tornyeckuin Bxog 12
(BbIKMIOYATENDb BKIIOYEH)

Pene Sepam mMoxHO ucnonb3oBaTtb AN ONpeaeneHnsa HECOOTBETCTBUSA MeXAY NOCNeaHEN NPUHSITON
OUCTaHUMOHHOM KOMaHAOMW yNpaBreHnst 1 0eNCTBMTENbHBIM MNONOXEHWEM BbikntoyaTens. JocTyn k
WH(OPMaLMM MOXHO OCYLLECTBUTL NMOCPEACTBOM AMCTAaHUMOHHON MHAUKauunu. 3ta nHopmauus
UCnonb3yeTcs ANs onpeaerneHns UAMEHEHWS MONOXEHNS BbIKNioYaTens B pesynsrate cpabaTtbiBaHuUst
byHKUMM 3aLUTBI UNU MPY MECTHOM YNpaBneHnn (py4HOe OTKMOYEHWE/BKIIOYEHNE BbIKITHOYaTENST).

TNornyeckuin Bxog 11
(BbIKNKOYATENDb OTKMHOYEH)

KomaHza aucTaHumoHHOro s &
OTKMoYeHUs

KomaHaa AUCTaHUMOHHOrO
BKIIHOYEHNS!

(]
N
o| o

[OucTaHUMoHHOEe

» ynpaeneHue:
HecooTBeTCTB/E
NONOXeHUs! BbIKNovaTens

TNornyeckunin Bxog 14 1
MecCTHbI pexum

KomaHga agucTaHUMOHHOro &
BKITHOYEHUS
KomaHza auctaHLUMoHHOro
OTKMIOYEHNs

Nornyecknin Bxopg, 12 O
(BbIKIIOYaTENb BKMIOYEH)
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OnpegeneHue
nosioXXeHus
BbIKIoyaTens

Sepam cepumn 10 A MoryT ObITb UCNOMb30BaHbI 451N nepegadu norioXxXeHus Bblkn4YaTena ¢ NOMOLLbH
nopTta CBA3N.

KoHTaKTbl NONoXeHUs BbIKMYaTens 4OMKHbI ObiTb NOAKMIOYEHb! K ABYM NOrMYecKMM BXxogam Sepam:
® Jlornuyeckun Bxof |1: BblkMnovaTenb OTKIIOYEH (BrTOK-KOHTaKT NOMOXeHUs "OTKIMo4eHo").
® Jlornueckui Bxof 12: BoikntovaTenb BKMHOYEH (OMOK-KOHTaKT NONoXeHUs "BKIOYEHO").

MonoxeHwe BbIKMHOYATENS MOXHO NOCMOTPETbL B Tabnuuax cBa3u.

® CoCTOsiHVME ANCTaHLMOHHOW UHAMKALIMU MOSNOXEHUS BblkntoyaTens (= 1, ecnu BbikntoyaTenb
BKITHOYEH).

® CocTosiHua normdeckux sxogos 11 u 12.

Sepam npegocTaBnsieT AOMONTHUTENbHYI0 MHAOPMALMIO O MONOXKEHWM BbIKIIOYATENS:

® [lncTaHUMOHHast MHAMKaLMSA HECOOTBETCTBMSA KOMaHAe OUCTaHLMOHHOIO ynpaBneHus/nonoxeHns
BbIKMOYaTens.

® [lycTaHuMOHHast MHAMKALMSA OLIMOKM cornacoBaHusi, Unu KOHTpons uenu otknodeHnst (KOHTP L,
OTKI1). B 3aBucumocTn ot coeamHenuii Bxogos |1 n 12, Sepam mMoryT KOHTPONMpPOBaTh LIeNOCTHOCTb
Lenu OTKMYEeHUs Unu, NpoLle ropops, cornacosaHne Bxogos 11 u 12. Cm. pasgen KoHmpons uenu
omknrodeHusi (KOHTP.L.OTKJ1.), cmp. 134.
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KoHTponb uenu otkntoyeHmsa (KOHTP Ll OTKI)

OTHoCUTCH K
Sepam cepuu 10 A
OnucaHue Mexay Sepam u Bblkno4aTenem Lenb OTKII0YEHUS NPOXOAMT MO NPOBOAaM, BbIBOAAM U pa3beMaM.

Korga chyHKUMSA aKTMBHA, Sepam NOCTOSAHHO KOHTPOMNUPYET 3Ty CXeMy, YTOGbl rapaHTUpOBaTb
oTcyTcTBUe 06pbiBa. MpUBEAEHHYIO HKE CXEMY MOXHO UCTIONb30BaTh, YTOObLI NYCTUTL MO Lenu
OTKIMOYEHMUSI MOCTOSIHHBIN HeGOMbLUIOM TOK. Sepam NOCTOSIHHO NPOBEPSIET HaNUYMe 3TOTO TOKa.

Mo yMOJ14aHuio (*)yHKLLMﬂ KOHTPONA Uenu OTKN4YeHnAa HeakTUBHa, 4TOObI HE NOABMANUCH HEeHYXHble
COO6LIJ,eHI/1$| B Clly4ae OTKIMKYEeHUA KOHTaKTOB NOJIOXKEHUA BbIKInovaTena. YTto6bl BOCMNOMbL30BaTLCS
aTomn beHKLl,VIeVI, ee cregyet aktmuBupoBaTb B MEHKO MapaMeTpoB.

Bnok-cxema

KoHTponb Bkn. _T—

Jornyeckun Bxog |1(BbikntovaTenb OTKN.

Jlornueckuia Bxop, 12
(BbIKMNOYATEND BKIT.)

HeuncnpaBHocTb
Lienm OTKITIYEHUS!

134



Sepam cepun 10 — PyHKLUN 1 NapameTpbl

Ons
BbIKITHOYaTens ¢
KaTyLUKOMN
OTKNIOYEHUS Ha
nopayvy U

Onsa
BbIKNO4aTens ¢
KaTyLUKOWN
OTKNIOYEHUS Ha
cHATne U

MapameTpbl

(DyHKLI,VIﬂ KOHTPOIA Uenn OTKNKYeHUA ncnonbdyet oba nornyecknx Bxoga |1 1 12, nogkntoYeHHbIX K
ABYM KOHTaKTaM NoJIOXeHUA BbIKNko4YaTenA, Kak Noka3daHO Ha CXeMe BHU3Y.

Pene
' Sepam

KaryLluka oTkntodeHus Ha nogady U
Sepam ncnonb3yet 00a 3TUX Nornyecknx BXo4a O5na onpeaeneHna nonoXeHna BblknovaTend. 3tn aBa
BXoAa 06bI4HO cornacoBaHbl. Ecnu B OAWH U TOT XX€ MOMEHT BpeMeHn Sepam nony4yaet C obounx
BXOAO0B 3Ha4YeHne 1 unn 0, 9TO yKa3blBaeT Ha HENCNPaBHOCTb, KOTOpPaA MOXeT ObITb Bbl3BaHa
cnegywwmnMm npudnHamu.
[ J PaSprB uenu NnMTaHnAa KaTywKn OTKITIOYeHUA Ha nogadvy U vnn 06prB B KaTyLlKke (B 9TOM Clny4ae
KOMaHAa oTKnioYeHus He cpaboTaer).
[ ] HeMCI‘IpaBHOCTb B paGOTe KOHTAaKTOB MOJ1I0XEHUA BbIKNo4aTend (B 9TOM Clny4ae onpeneneHune
NoJ10XXeHUA BbIKINo4aTena HeBepHO).

B cnyyae nospexaeHus:

® OTtobpaxaeTcsa Ha akpaHe MHpopMauusa o noespexaeHuu. MNMoka noBpexaeHne He ByaeT ycTpaHeHo,
3TOT 3KpaH OyaeT BpeMEHHO Mc4e3aTh Ha BpeMsl MCNOMb30BaHWs KnaBumaTtypbl u cnycts 20 cekyHa
aBTOMaTU4eCckn oTobpaxaTbes

® OyHKUMA perncTpaummn NocneaHux NaTM 4aTMpoBaHHbIX COObITUI 3anMcbiBaeT cobbITHE.

® BrixogHoe pene O6 BblgaeT aBapunHbIA CUrHar (B CTaHAapTHOM pexume).

® OTa nHdopmauusi Takke JOCTYMHA NO NMIMHWUM CBA3W.

B meHto napamMeTpoB Ha 3KpaHe HaCTpoekK Ansa aTomn (*)yHKLlI/II/I YKa3aHO MNoJioXeHne BbIKn4vaTend. B
Chny4ae HeCoOTBEeTCTBUA MeXay BXogamMu 11 n 12 BMecTo nonoxeHuns YKa3blBaeTCa Hanun4une
nospexagenHud. Nocne npoBegeHNa TEXHUYECKOro O6CJ'Iy)KVIBaHVIF| 34eCb MOXHO NpoBeEpPUTb
npaBU1IbHOCTb UX BbIMNOJTHEHUA.

MpumeyvaHue. Ecnu Bxogb! |1 1 12 nogkntoyeHbl B COOTBETCTBUM C APYrOi CXEMOW, KOHTPOIb
LieNTOCTHOCTYM Lienu oTKIYeHust MoxeT He paboTaTb. OgHako Sepam Bce paBHO NpoBepsieT
BO3MOXHOCTb CHUTbIBaHWS NOMOXEHWS BbIKMoYaTensi, 4tTobbl 3Ty MHpOpMaLMIO MOXHO GbIno
nepegaTb Mo NuHUK cBaA3n. Kpome Toro, elle ocyLLeCcTBSETCS KOHTPOMb COOTBETCTBUSA BXOAoB |1
n 12. 310 genaetcsa Ans Toro, 4To6bl 06ecne4nTb 4OCTOBEPHOCTL MHCpopMaLM.

MpumeyaHue. Sepam onpenensieT NonoXXeHns BoIKNtoYaTenen ¢ 3agepXXkon B Ase CeKyHAbl, 4yTOOLI BO
BpemMsa paGOTbI BblIKInKO4arenda mexany 11 1 12 He BO3HMKaNM HECOOTBETCTBMS.

B 3TOM crny4yae B KOHTPOIE LIeNIOCTHOCTYM LIEMNM OTKMHOYEHNS HET CMbICHA, Tak Kak BblkModyatens Gyaet
OTKIIOYEH, Mpex/ae YeM HencnpaBHOCTb ByaeT onpeaenexa. Takum o6pa3oMm, aTa hyHKUUSA
UCMoIb3yeTcsi TONbKO Af1si KOHTPOIISt COOTBETCTBUSA NMornveckux Bxonos 11 u 12.

Bocnonb3oBaTbCs 3TON OYHKLMEN MOXHO Yepe3 MEHI0 NapameTpoB.

YcTaHaBnuBaeMbI napameTp:
@ /icnonb3oBaHue PyHKLMN KOHTPONs uenu oTknodeHus (akpaH KOHTP. L .OTKJ1.).
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HdaTta u Bpemsa

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

MapameTpbl

YcTponcTBo Sepam ocHaLLeHO Yacamm, KOTopble MOryT ObiTb UCNOSMb30BaHbl 4118 Ha3HaYeHWs Aatbl U
BpEMEHMU:

® CoO6bITHsAM, 3anMcaHHbIM YHKUMEN perncTpaumm NocneaHux NSt 4aTMpoBaHHbIX COBLITMA.

® [lpyrMm AaTMpoBaHHbIMU COBLITUSIM, KOTOPbIE MOXHO NOCMOTPETb MO JINHUM CBSI3U.

B cnyyae oTknioyeHuss BCnomoratenbHOro NnUuTaHusa Sepam, BHYTPEHHME Yachkl MUTaKOTCS OT pe3epBHOW
6atapen. Ecnu 6atapes 6bina n3BneveHa unm paspsgunach, Yachl NonyyatT onepaTMBHOe NUTaHue.
Ecnun 6atapes 6blna nssneyeHa unu paspsaunace, a onepatMBHoOe NUTaHNe OTCYTCTBYET, Yachl
o6HynstoTes Ha 01.01.07 0:00:00.

Mpumeyanme. Hanuune nnu otcyTcTBue 6atapen He BNUSET Ha paboTy PyHKUMI 3aLUUTLI.

[aty v Bpemsi MOXXHO HacTPOUTL Yepe3 MEHIO NMapaMeTpPOB.

YcTaHaBnuBaeMble nNapameTpbl:
® YcraHoBKa Aathl (akpaH JATA).
® YcTaHoBKa BpeMeHu (akpaH BPEMSI).

HaCTpOVIKM Aatbl 1 BpeMeHU B MEHIO NapaMeTpoB He YYUTbIBAKOTCA BO BpeMA CUHXPOHU3aUMnN Oatbl U
BpemMeHun Sepam Nno JIMHUKN CBA3N.

136



Sepam cepun 10 — PyHKLUN 1 NapameTpbl

NMopnaBaemoe Ha nornyeckme Bxoabl HanpsaXxeHune

OTHoCUTCH K

Sepam cepuu 10 A

Tonbko gns cepurt Sepam 10 A «<*Aun 10 A «°E . Ha nornyeckume Bxoabl Sepam cepun 10 A +<F nogaeTtcs
HanpsikKeHWe TOMbKO NMOCTOSIHHOTO TOKa.

OnucaHune Mo yMOn4aHuio YeTbipe JNTorm4ecknx Bxoga 3anporpamMmmMmmpoBaHbl Ha onpeneneHne Hanmdna nnm
OTCYTCTBUA HaNpPAXXeHUA NOCTOAHHOIO TOKa.

Ecnu Heobxoaumo 4Tobbl oHM paboTanu ¢ ncnonb3oBaHMeM HanpsxeHus ¢ yactotor 50 nnm 60 My, ux
HaJo HacTPOUTb Ha ONpeferieHne Hanps>KeHNst NEPEMEHHOro TOKa.

MapameTpbl Bbl60p HanpsaXeHna NoCTOAHHOIo Ui nepeMeHHOro Toka OCyLecTBAeTCA B MEHIO NapaMeTpoB.

YcTtaHaBnMBaeMbI napameTp.
® [logaBaemoe Ha fornyeckue BXoabl HanpshxeHue (akpaH JIOFn4Y. BXOo4bl).
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Pa6oTta B pexunme MeCTHOro/aANcTaHUMOHHOro ynpaBneHus

OTHoCUTCH K
Sepam cepuu 10

OnucaHune

MapameTpbl

Pexnm
HaCTPOMKH

Mo ymonyaHuio B Sepam cepun 10 A norudeckuii Bxog 14 ucnonssyetcs Ans paspeLleHns unm sanpeta
OeNCTBUI, NnepefaBaeMblx Yepes NopT CBA3N.

B npuBeneHHON HWXe Tabnuvue ykasaHbl AeACTBUSA, KOTOPblE BO3MOXHbI/HEBO3MOXHbI AN Nepeaayu
yepes NopT CBSI3N B 3aBMCMMOCTM OT COCTOSHUS 14.

14=0 14=1
AncTaHUMOHHDbIN pexuM | MecTHbIN pexum
OTKNIOYMTb BbIKIOYaTENb na na
BkniounTb BbikntovaTens na HeT
Mepenaya COCTOAHNS CUrHaNOB BbIXOAHBIX pene u na HeT
CBEeToAMoa0B
C6poc MakcMmanbHbIX 3HA4YEHWI na HeT

MpumeyaHue. Ecnu Bxo 14 He nogkntoyeH, ero coctosiHue cooteTcTByeT 0. B aTom cny4yae Bce
OEeVCTBUS U3 NPVMBEAEHHOW Bbille Tabnuupbl paspeLleHbl AN nepegaym Yyepes nopT CBA3W.

B mMeHIo NnapameTpoB Sepam MOXHO HAaCTPOUTL TakMm 06pa3oM, YTOGbI 3anpeLlaTb nepeaayvy KomaHabl
OTKITHOYEHUSI MO NNHKUM CBA3M B TO BPeMsi, Koraa Sepam HaxoauTcs B MECTHOM peXuMe.

YcraHaBnuBaembIn napameTp.
® PaboTta mecTHoro pexuma (akpaHJIOKAJIL. PEXKUM).

Buibepute OTK/1.3ABJIOKUP.
B aTom cnyyae npuseAeHHas Bbille Tabnmua MeHseTcsa crneayowmm obpasom.

14=0 14=1
OnCcTaHUMOHHBbIN peXuM | MeCTHbIN pexum
OTKMOYMTb BbIKMOYaTENb na HeT
BknounTb BbIKMOYaTENb na HeT
Mepenaya COCTOSIHUS CUTHANOB BbIXOAHbIX pene u na HeT
cBeToanoaoB
C6poc makcMmarnbHbIX 3Ha4YeHUIn na HeT

[nsa doyHKUMM MeCTHOW/ANCTAaHLMOHHON NPOBEPKN HET PEXMMOB HAaCTPOMKM.

OpaHako B Nonb30BaTeNibCkOM peXnMe MOXHO HasHauuTb 14 ans apyron Lenu, oTAnYHOM OT MeCTHOW/

OMCTaHUMOHHOW NpoBepku. B aTom cnyyae npou3onaeT creayollee.

® Sepam 6yaet paboTaTb B AUCTAHLMOHHOM peXunMe u BeCcTu cebs Tak, kak ecnu 6bl 14 6bin paseH 0,
KaK B MpUBEOEHHLIX Bbille Tabnuuax.

® OkpaH MecTHoro pexxuma (akpaH JIOKAJI. PEXXUM) 6ynet otobpaxaTtbcs, HO paboTaTk C HAM OyaeT
Henb34.
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Sepam cepun 10 — PyHKLUN 1 NapameTpbl

Maponb

OTHOCUTCSA K
Sepam cepuu 10 N (B |A
OnucaHue [ns 3awmTbl OT BHECEHNS N3MEHEHWIA HAacTpPoeK Sepam 1 B HACTPONKM napameTpoB paboTbl

NpUMeHsIeTCs Naporb U3 YeTbIPEX L.

AKTMBaUMSA 1 Ha3Ha4YeHUsi Napossi BO3MOXHbI B MEHIO NapaMeTpoB. YCTaHaBN1BaeMbli napameTp.
® GE3 MNAPONA unn MNAPOIb = xxxx (akpaH YCT. MMAPOIJIS)

[lononHnTenbHyto MHopMaLMio CM. B pasdene 3aluma Hacmpoek ¢ MoMOWbio nNaporss, cmp. 57.
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

OTOGpa)KeHMe COCTOAHUA NTOrmM4eCcKmnx Bxoanos

OTHoCUTCH K
Sepam cepuu 10

OnucaHune DyHKUNS OTOBPaKEHNS COCTOSIHWS NTOMMYECKNX BXOAOB HAaxXoanUTCsl B MeH0 napameTpoB. OHa
MCnonb3yeTcst ANsi 0TOOPaXeHMs1 COCTOSHUSI YeTbIpeX Nornyeckux BxogoB. COCTOSIHME NOrMYeCKUx
BXO[J0B JOCTYMHO TOMbKO B pexume YTteHusi. Ha cooTBeTcTBylowem akpaHe COCT. BXO[A HeT
N3MeEHsIeMbIX NapameTpoB.
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Sepam cepun 10 — PyHKLUN 1 NapameTpbl

0T06pa)KeHMe COCTOAHUA BbIXOAHDbIX pere

OTHoCUTCH K
Sepam cepuu 10 N B |A
OnucaHnue DyHKUUA 0TOBPaKEHUSA COCTOSHWS BbIXOOHbBIX perie HaxoguTcs B MeHto napameTtpos. OHa

ncnonb3yeTcs Anst OToGpaXKeHNs1 COCTOSIHUSA YeTbipex BbIXOAHbIX perne. Jlornyeckoe coctosiHue 1
yKasblBaeT Ha TO, YTO COOTBETCTBYIOLLEE BbIXOAHOE pefie HaxoguTcsi B cpaboTaHHOM MOMOXEHWN.
CoCTOsIHME NOMMYECKUX BbIXOAOB AOCTYMHO TOMbKO B PEXMME YTEHUS. Ha COOTBETCTBYIOLLEM 3KpaHe
COCT. BbIXO[A HeT naMeHsieMbIX NapameTpoB.

® B Sepam cepuu 10 N 1 10 B oTtobpaxatoTcsi BbixogHble pene O1, 02, O3.
® B Sepam cepun 10 A otobpaxatotcs BbixogHble pene O1-06. Pene ycTponcTBa oTCnexumBaHus
rotoBHocTu O7 Hemnb3a 0Tobpa3nTb Ha 3TOM akpaHe. Ero cocTosiHne oTobpaxkaeTcsa Ha nepenHen

naHenm KpacHbIM % CBEeToaMNOaOM.
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

Pene yCTpOﬁCTBa oTClneXxnBaHA rotToBHOCTU Sepam

OTHOCUTCA K
Sepam cepuu 10 N |1B |A
OnucaHue Sepam cepun 10 A

Sepam cepum 10 A NOCTaBNATCA C YCTAHOBNEHHbIM perie YCTPOWCTBa OTCNEXNBaHNS TOTOBHOCTU
(O7). 370 pene ¢ NepeksoYarLLMMM KOHTaKTaMi, KOTOpoe NOCTOSIHHO HaxoauTcs B paGoTatoLiem
nonoxeHun. B crnyyae oTtkasa Sepam unu OTKIMIOYEHMS ONepaTUBHOIO NUTaHUSA pene YCTponcTea
OTCNEeXvBaHUs TOTOBHOCTU OTNajaeT.

Sepam cepun 10 N n cepun 10 B

Sepam cepumn 10 N 1 cepun 10 B noctaensoTca 6e3 yCTaHOBMEHHbIX pere yCTPOoMCcTBa OTCNEXMBaHNSA

rOTOBHOCTW.
Pexum B Sepam cepun 10 N 1 10 B doyHKUMIO YCTPOMCTBA OTCNEXMBAHNS] TOTOBHOCTM MOXHO Ha3Ha4MTb Ansi
HaCTPOMKN BbixogHoro pene O3. Cm. pasgen Hacmpaueaembie nons3oeamernem napamempsl, cmp. 145.

142



Sepam cepun 10 — PyHKLUN 1 NapameTpbl

CBetoguoabl Ha nepenHeﬁ naHemnum

OTHoCUTCH K
Sepam cepuu 10

CeeToauop
COCTOSIHUA

CBeToauopq
nonb3oBartesb-
CKUMn

Coo0bLeHus o
noBpexaeHusx
Ha gucnnee

Pexum
HaCTPOMKHM

B 3aBucumocTtu ot mogenu Sepam OGOpy,D,OBaHbI AByMA Unn TpemMa ceBeTognogamMmmn COCTOAHUA:

Mukrorpamma | LiBet CobbiTne
Bkn. 3eneHbln | Ha Bxoge Sepam nmeeTcsi HanpsbkeHe NuTaHus.
KpacHbii | YcTponctBo Sepam nepeLuno B Hepabodee cocTosiHue nocrne o6HapyxeHus
% BCTPOEHHbIM CaMOTECTUPOBaHNEM OTKa3a OAHOMO U3 BHYTPEHHNX KOMMOHEHTOB. B
3TOM crniydae Sepam paboTatb He GyaeT. OTOT cBeTOAMOA 3aropaeTcsi Ha KOpoTkoe
BpeMs Mpu nogadve NUTaHusi B Sepam: 3T0 HOPMarbHO U He yKa3blBaeT Ha
NoBpexXAeHue.
<- XKentbin, | Mo NuHWUKM CBA3M NepenaroTcsl AaHHbIE.
- Muraet (Tonbko Sepam cepum 10 A)

B 3aBucumocTu oT mogenu, Sepam ocHalleHbl 1-4 kpacHbix CU[ HemcnpaBHocTW. Mo ymonyaHuio atu
CBETOAMOAb! YCTAHOBIEHbI Ha 3aLLerKy: OHM MPOAOIKaIOT yKasbiBaTb HA NOBPEXAEHME Aaxe Nocre ero
ycTpaHeHusi. OHKM NoracHyT TONbKO Nocne cbpoca HEMCNPaBHOCTM C MOMOLLbIO KHOMKM COpoc nnm
KOMaHfbl Yepes nopt cBa3n (Sepam cepuu 10 A).

3Tu cBeToAMOAb! BbIBAOT CrieayoLWUMM:

MukTtorpamma | MegneHHoe MuraHuve

|> Mpounsowno ot MT3, nnu NOrM4eckon CenekTUBHOCTLIO PE3EPBHON 3aLUUThI.

I'IpowsoLuno OTKITHOYEHME 3aLUMUTON OT 3aMblKaHWUSI HA 3EMJI0, UK NTOMMYECKON CENEKTUBHOCTLIO

I 1>
i pes3epBHOI 3aLmnThI.

[MponsoLuno oTKNYeHne 3aWwmnTon OT TENI0BOM neperpysku.

=l

BHelw. C nornyeckoro Bxoaa 13 nocTynuna BHeWHAA KoOMaH4a OTKITIO4YEHUA.

MepBble Tpu cBeToanona nepen 6e3onacHbIM OTKMYEHNEM MOTYT BbICTPO MUraTh, YTO yKasbiBaeT Ha
cneaywoliee.

Mukrorpamma | BeicTpoe muraHune
|> lMyck cTyneHen MakcMmarbHON TOKOBOW 3aLUMTbl OT 3aMblkaHUs Mexay dasamu (Bbixod nycka >
vnu [>>)
| 1> lMyck cTyneHen 3aWwmThl OT 3aMblKaHWI Ha 3eMrio (BbIXoAbl nycka lo> unu lo>>)
—
[E Myck cTyneHu 3awwmnTbl OT TENNOBOW NEpPerpy3ku

Mpu Kaxkgom onpeaeneHny NoBpexaeHUst Sepam Ha gucnnee NnosiBRseTcs CoOOTBETCTRYIOLEee
cooblueHre. Ha akpaHe nosiBnsieTca MHopMaLysl, MAeHTUYHAsA TOW, YTO 3anoMuUHaeTcsl PyHKLUSMA
COXpaHeHWs1 NocnefHel HeUCNPaBHOCTM U COXPaHEHWs! MOCNEeAHUX NSTU AAaTUPOBAHHBIX COBLITUIA.
Ecnu onepatop HaXXMeT KHOTKY BO BPeMsi 0TOGpaXXeHUs1 COOBLLEHNS O MOBPEXAEHWN, 3TO COObLLIeHNe
UCYE3HET, MO3BONSIs ONepaTopy BOCMONb30BaThCs KraBuaTypoi u aucnneem. OgHako nHcopmaumsi o
MOBPEXOEHWUWN BCE €eLLE NepeaaeTcs CBETOAMOAY W XPaHUTCS (DYHKLMSIMU COXPaHEHWS! MOBPEXAEHNN,
KOTOpPbIE MOXHO MOCMOTPETb B MEHIO U3MEPEHMIA.

B nonb3oBaTensckom pexume.

® Kaxablii CBETOAMOA, MOXHO 3anporpaMmmmnpoBaTh OTAENbHO Takum obpasom, 4Tobbl hyHKUMA
3aLLenkn He aKTMBMpoBanach.

® [1ng nornyeckunx Bxofos |13 nnu 14 MOXHO Ha3HauuTb Apyrue cobbitua. Ecnm Ha BHelwHee
OTKMOYEHME He HadHa4YeHbl CBETOAMOAbI, TO CBETOAMOL BHELLHErO OTKMoYeHns Ext ncnonbsosatbcs
He Oyger.

MpumeyaHune. Ecnv HasHayeHWe BbIXOA4HbLIX perne HacTpamBasoch B NOfb30BATENLCKOM peXMMe,
cBeToanoadbl MOTyT yKa3biBaTb Ha Hannyme noBpexXneHud, gaxke ecnv npu 3ToMm nospexaeHnn He
oTnpaBnAeTCA KOMaHaa OTKIMYEeHUA BbIKNno4vaTena.

Cwm. pasgen Hacmpaueaembie nonb3oeamenem napamempsl, cmp. 145.
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Sepam cepun 10 — yHKUMN 1 NapameTpbl

KButn poBaHue 3alunuT

OTHoCUTCH K
Sepam cepuu 10 N |1B |A

OnucaHue ABapuiiHble cobbiTs MoryT 6biTe COpOLLEHbl creaytoLwmmM obpasom:
® Haxatnem kHonku Copoc.

® CurHanom yepes nopt cBsA3m (B Sepam cepun 10 A).

C6poc noBpexaeHnst BKINYaeT criegyolime 4encTBus:

® OTKMYeHne ceeToamoaa.

® CmeHy coobLieHust 06 aBapuitHOM COObITUM NPEeAbIAYLLUM COOBLLEHMEM.

® Bo3BpalleHne BbIXOOHbIX pene B NepBoHaYanbHOEe COCTOSHUE AN pa3peLLeHns BKITOYEHUS
BblIKInKO4YaTena.

Mpumeuanune. COpoc aBapuitHbIX COGLITUI HE U3MEHSIET CMUCOK XPaHSILLXCS B NaMATU COBLITUN,

COXpPaHEeHHbIX (byHKLWIFlMVI COXpaHeHuna nocneaHero noppexaeHna n coxpaHeHna nocneaHunx nAaTu
0aTUpoOBaHHbIX COOLITUIA.

Pexnm Mocpenctsom HacTpavBaeMbix nonb3oBaTenem Sepam cepumn 10 A no3BonsieT Ha3HaYUTb
HacTPOMKKN KBUTUPOBaHME Ha norudeckue sxoapl 13 unu 14.

CM. pasgen Hacmpaueaembie rnonb3oeamesieM napamempsi, cmp. 145.
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HaCTpaVI BaeMble nosib3oBaTtesieMm napamMmeTpbl

CopepxaHue [aHHasa rmaBa nocesilleHa criegyowmm Temam.

3TOW rnaBsbl Tema Crpannua
BeeneHue 146
Sepam cepun 10 N — HacTpolika BbIXOAHbIX pene 147
Sepam cepun 10 N — HacTpolika cBeToanonos 149
Sepam cepun 10 B — HacTtpolika BbIXxogHbIX pere 150
Sepam cepun 10 B — HacTtpoiika cBeToanogos 152
Sepam cepun 10 A — HacTtpoiika BbIXOAQHbIX pere 153
Sepam cepun 10 A — HacTtpoiika normyecknx BXoLoB 155
Sepam cepun 10 A — HacTtpoiika ceetogmoaos K3 156
Sepam cepun 10 A — HacTtpoiika nornyeckon CenekTMBHOCTH 157
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

BBepgeHune

OpraHusaumsa
MEHIo

PabGouui pexum
ANA BbIXOAHbIX
pene, CUOA un
normyeckux
BXOAOB

Bei6op pexuma
paboTbl

CoxpaHeHue
napameTpoB
nonb3oBaTenbCcK
oro pexuma

Bce maHHble pene Sepam Haxo4aTcs B TPEX Credyowmx MeHHo.

® MeH0 U3MepeHuii CogepXXnT N3aMepeHust Toka 1 3anmcy NocneaHux cobbITUi.

® MeHi0 3alUTbl COAEePXUT OCHOBHbIE NapameTpbl HACTPOWMKM OYHKLUI 3aLLMTbI.

® MeHi0 NapamMeTpoB COAEPXKUT NMapaMeTpbl, C MOMOLLbIO KOTOPbLIX MOXHO HACTPOUTb paboTy pene
Sepam 4N BbINOMHEHUs creuuanMaMpoBaHHbIX 3adad. Bece aTv napaMeTpbl MMEOT 3HaYeHust Mo
yMOMUaHuio. OYHKLMK 3aLLmMThl paboTaloT AaXe CO 3HAYEHUAMM MO YMOMYaHMI0 MEHIO NapameTpoB.

EcTb oBa BO3MOXHbIX pa60tw|x pexumMa Ang BbIXOAHbIX perie, CBeToANO0A0B Ha nepeaHen naHenu un
J10rnM4ecknx Bxonos.

® CTaHAapTHbIN pexum (pexum No yMoryYaHuio) CoOoTBETCTBYeT paboTe, onvcaHHOM B rmase @yHKyuu
U napamempsbl, ANst KOTOPOW BbIXOOHbIE perfie, CBETOANOALI HAa NepeaHel NaHenu u norm4yeckme
BXOAbl Ha3HayalTCs NpeaBapuTEnbHO.

® [lonb3oBaTenbCKUi pexmm paboTbl NCMonNb3yeTcs Npu Heo6XxoAMMOCTH A4S U3MEHEeHNs paboThbl
BbIXOAHbIX pene, CBETOANOAO0B Ha NepeaHen naHenn n NormM4ecknx BXOLO0B.

B naHHoi rmaBe onucbIBaloTCs MapameTpbl HACTPOWKU Anst Kaxkaol Modenu pene Sepam ¢
UCMONb30BaHMEM GIOK-CXeMbl 1 ONMCaHUEM COOTBETCTBYHLLMX 3KPAHOB HACTPOWKM B MEHIO
napameTpos.

Kaxabiii U3 nepeknioyaTteneit Ha 6rnok-cxeMax npeacTaBnseT BapuaHT paboTbl B O4HOM 13 3KpaHOB
HacTponku. OHM N306paxeHb! B MOMOXEHUM MO YMOIYaHWIO (CTaHAAPTHbIN PEXUM).

PacnonoxeHHbI B kOHLE MeHio napameTpoB akpaH HA3H. BX./BbIX. ncnonb3yeTtca Ans eeibopa
pexuma paboTbl.

® pexum CTAHOAPTHbIA
® pexum 10J1Ib30BATEJIbCKUUA

Mocne BbIGOpa NONL30BATENBCKOrO peXxnMa B MeHto napameTpoB nocne akpaHa HA3H. BX./BbIX.
oTobpaxaloTcs aKkpaHbl, HeobxoaMMble A HACTPONKKN paboTkl pene Sepam.

lMocne HacTporiku NnapamMeTpoB AN NONb30BaTENBLCKOr0 pexmnma paboTbl MOXHO BEPHYTLCHA B
CTaHOAPTHbINA PEXUM.

Mpu aTOM NapameTpbl NONb30BATENBLCKOIO pexmMma paboTbl coxpaHsitoTcst. Mo Bo3BpalleHum B
Nonb30BaTeNbCKUN PeXUM paboTbl ByAET NpeanoXeHO BOCNOb30BaTbCS COXPAHEHHBIMU
napameTpamm.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 N — HacTtpoika BbIXOAHbIX perne

Bnok-cxema

O6o3Ha4yeHue 1:

HasHauyeHue
BbIXOOQHOIO
pene O1

O6o3Ha4yeHue 2:

Ha3HaueHue
BbIXOQHOro
pene 02

O6o3Ha4yeHue 3:

HasHauyeHue
BbIXOOQHOIO
pene O3
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OkpaH HA3HAY. O1 ucnonb3yeTtcs Ansi Bblbopa BbIXOAOB AN PYHKUMIA 3aLLMTbl, NOAKMHYEHHbIX K
BbIxogHomy perne O1.

Ha akpaHe ykasaHbl ABe Lndpbl. Kaxaas unudpa cBsA3aHa ¢ BbIXOAOM ANS (OYHKUMM 3aLLMThI.

B nopsigke cnesa HanpaBo Undpbl CBA3aHbI CO CrieayoLmMMmn hyHKLUSIMA.
® BbIxoZ C BblAEPXKKOM BPEMEHU ANS 3aLLMThI OT 3aMblkaHWsi Ha 3eMIto, l0> ycTaBka.
® Bbixoz C BblAEPXKOM BPEMEHW ANS 3aLLUThI OT 3aMblkaHusi Ha 3eMIto, lo>> ycTaBka.

Ecnn uudpoBas BennunHa paBHa 1, BbIXO CBA3aHHOW (PYHKLMU 3aLUMTbI NMOAKMOYEH K BEIXOOHOMY
pene O1.

Bo Bpemsi HacTpowku yHKLUS, CBSI3aHHas C BblIOpaHHOW LMdpOoN, yKa3biBaeTCs C NIEBOW CTOPOHBI
HWXXHEW JTIMHWM B Ka4eCTBE HanoMUHaHUs.

OkpaH HA3HAUY. 02 ncnonb3yeTcs Ans HasHayeHus BbixogHoro pene O2 ansa ogHowm 13 cnegyloLwmx
PYHKLNNA.

® CpabatbiBaHne OYyHKUNIA 3aLLUTDI.

® Brigaya curHana nornyeckon 6nokunposku (ANSI 68).

® He vcnonbayetca (BbIKJT.).

Ecnu BbixogHoe pene O2 HasHavaeTcs Ans cpabaTbiBaHWe OYHKUMIA 3aLLUMT, MOXHO BblGpaTh, kakue
3alWmThl ByAYT ero akTMBMPOBaTb. JTa onepauys BhIMOMHSAETCS Tak e, kak Ansi BoixogHoro pene O1.

OkpaH HA3HAY. O3 nucnonb3yeTtcs Anst Ha3HayeHust BbixogHoro pene O3 Ans ogHOW 13 cnegyowmx
DYHKUNA.

® CpabatbiBaHne (OyHKUUIA 3aLUTbI.

® KomaHaa 6rnokmpoBku normdeckoi cenektuBHocTy (ANSI 68).

® YCTPOWCTBO OTCMNEXMNBAHUS TOTOBHOCTMU.

® He vcnonbayetca (BbIKJT.).

Ecnu BbixogHoe pene O3 HasHauaeTcs Ans cpabaTblBaHWs (OYHKUMIA 3aLLUUT, MOXHO BbIGpaTh, kakue
3alWuTLI ByAYT ero akTMBUPOBaTb. JTa onepauys BhIMOMHSAETCS Tak e, Kak Ans BoixogHoro pene O1.
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

O6Go3HaueHue 4:
3awlenka
BbIXOAHbIX pene

O6o3Ha4eHue 5:
WHuBepTUpoBaHu
e paboTbl
BbIXOOHOrO pere

OkpaH 3ALLY. PEJIE vcnonb3yeTcst AN OTKIMHYEHNS YHKUMM 3aLenku AN KaX40ro U3 BbIXOOHbIX
pene O1, O2 n O3.

YcTaHaBnMBaeMble napameTpbl.

® O1 noctaBneHo Ha 3awenky: OA unu HET.
® O2 noctaBrneHo Ha 3awenky: OA unu HET.
® O3 nocrtaeneHo Ha 3awenky: OA unun HET.

3Ha4yeHue:

® [1A o603Ha4aeT, YTo BbIXOAHOE perne NocTaBneHo Ha 3allernky. B atom cnyyae oHo ocTaeTcs B
cpaboTaHHOM MOSOXEHWM MOCIE NONyYeHUs KOMaHabl OTKMIYEHUS, Noka He BbyaeT copolueHo ¢
NMOMOLLbIO KHOMKM COpoc. ATOT NapameTp YCTAaHOBIIEH.

® HET o603Ha4vaerT, 4To BbIXOAHOE perie BO3BpaLlaeTCcs B UCXOQHOE MOSIOXEHUE, KaK TOMbKO OTAaHHas
3alMTON KOMaHaa ucyesaer.

OkpaH MHBEPC. PEJIE vcnonb3yeTcs A58 MHBEPTUPOBaHMS NTOTMKU paboTbl BbIXOAHbIX pene O1 n O2.

YcTaHaBnuMBaeMble NapameTpsbl.
® O1 nHeeptuposaHo: JA unu HET.
® 02 nHeepTtuposaHo: JA unu HET.

3Ha4yeHne

® HET o6o3HayaeT, 4To paboTa BbIXOAHOMO pere He MHBEPTMPOBaHa.
B atom cny4ae oHo HaxoauTcst B HeCpaboTaHHOM COCTOSIHUM U MEHSIET €ro Ha cpaboTaHHOe npu
cpabaTtbiBaHUM 3aLNTLI. TOT NapamMeTp YCTAHOBIEH MO YMondaHui. B 3aBucnumoctn ot
ncnonb3yemMoro KoHTakta O1 MoXeT ynpaBnsiTb KaTyLUKOW OTKMOYeHMs Ha nogady U unu kaTyLkon
OTKNIOYEeHNs Ha cHaTue U.

® [1A o6o3HauvaeT, 4To paboTa BbIXOQHOIO perne UHBEPTMPOBaHa.
B aTom cnyvae oHo HaxoguTcst B cpaboTaHHOM COCTOSIHUM U MEHSIET €ro Ha HecpaboTaHHbIe Npuy
NonyyYeHUn KOMaHabl OTKITHOYEHUSI.

Mpumep npumeHeHus

® lHBepTupoBaHue paboTbl BbixogHoro perne O1 cnegyeT ucnonb3oBaTh Toraa, korga pene Sepam
ynpaBnsieT KaTyLIKOW OTKMoYeHus Ha cHaTue U, n TpebyeTcs, 4Tobbl B criydae cbos pene Sepam
BbIKMOYaTENb OTKNHOYarcs aBTOMaTUYECKN.

® Ecnu BbixogHoe pene O2 ucnonbayetcst Ansg 6rokMpoBku BkItodeHnst (yHkumst ANSI 86),
MHBEPTMpPOBaHNe paboTbl BbIXoAHOrO pene O2 AomkHO NCMNOMb30BaTbCA B 0COObLIX CUTYaLMsX, Koraa
Heobxoamma 6rokMpoBKa BKIOYEHMS BbIKIOMaTENs, €Cnu 3alumMTa HaxoauTcesi B Hepaboyem
COCTOSIHUW.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 N — Hactpomnka cBetogmonon

Bnok-cxema
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ceeToanona OkpaH YAEPX. CAL vcnonb3yeTcs ANs OTKIMIOYEHUs omKcaumm COCTOsSHUA CBETOAMOAa (=, Npu

cpabatbiBaHun T3HI (10> n lo>> ycTaBok).

YcTaHaBnvMBaeMbI napameTp.
® ceeToamop 3admkcuposaH: JA nnn HET.

3HayeHne

® 1A o603HavaeT, YTo cBeTOAMNOA 3aMKCMPOBaH.
B atom cny4yae oH 6yaeT muratb nocrne onpeaeneHnst HEUCNpPaBHOCTU, AaXe CaMOW KpaTKoR, noka
He 6yneT copoLleH ¢ nomMoLLbo KHoMkn CHpoc. STOT NnapaMeTp YCTAHOBIMEH MO YMOMYaHMIO.

® HET o6o3HayaeT, 4To CBETOAMOA NepecTaeT MuraTe cpasy nocre UCHe3HOBEHUSI HEUCMPaBHOCTH.
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

Sepam cepuu 10 B — Hactpouka BbixoaHbIX pene
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5 TOTOBHOCTY
O6o03HaueHue 1: OkpaH HA3HAY. O1 ncnonb3yeTcs Ans Bbibopa BbIXO40B ANst (DYHKLUMIA 3almUThl, NOAKITHYEHHbIX K
HasHa4yeHue BbIxogHOMY pene O1.
Bblxog:oro Ha akpaHe ykasaHbl NsTb Lmdp. Kaxaas umdpa cesaaHa ¢ BbIXOAOM ANs hyHKLMM 3aLLMTbL.
pene

B nopsigke cneea Hanpaeo Lndpbl CBA3aHbI CO CreayloLwmMMm yHKLMSMU.

® Bbixoa ¢ BbIAEPXKKOW BPEMEHM A1 MaKCUMaribHOM TOKOBOW 3aLUmThl OT MexaydasHbix K3,
perynupyemas cTtyneHb |>.

® Bbixoa ¢ BblAEPKKOW BpeMeHU A1151 MakCMarbHOW TOKOBOW 3aLUmThl OT MexaydasHbix K3,
perynupyemas cTyneHb [>>.

® Bbixop ¢ BbIAEPXKKOW BPEMEHM A1 3aUThl OT 3aMbIKaHUIM Ha 3eMII0, perynvpyemMas CTyneHb o>,

® Bbixoa C BbIAEPXKKOW BPEMEHM A1 3aLlUThl OT 3aMbIKaHUI Ha 3eMI0, pPerynmpyemast CTyneHb l0>>.

® Bbixop cpabatbiBaHus 3awwmThl OT Tennoor neperpy3ku (ANSI 49 RMS-T)

Ecnun umdpoBasi BennumHa paBHa 1, To COOTBETCBYOLLAsA (PYHKUMNA 3aLMUTLI NOAKITOYEHA K BEIXOOHOMY
pene O1.

Bo BpeMs HAacTponku OyHKLMS, CBsi3aHHasi C BbIOpaHHOW LMbpoi, ykasbiBaeTCs C NIEBOW CTOPOHbI
HWDKHEW NMUHUK B Ka4eCTBe HanoMUHaHUS.

O6o03HauyeHue 2: OkpaH HA3HAY. 02 ncnonb3yeTcs Ans HasHadveHus BeixogHoro pene O2 ons ogHoM 13 crnepyowmnx
HasHaueHue DYHKUNIA:
BbIXOOHOIO ® CpabatbiBaHue hyHKLMIA 3aLnThI.
pene 02 ® OTnpaBka koMaHabl 6roKMPOBKM nornyeckon cenektuHocT (ANSI 68).
® Bhixoq aBapuIHOro curHana 3aiutbl oT Tennosou neperpy3kn (ANSI 49 RMS-A).
® He ncnonbayetcs (BbIKJT.).

Ecnu BbixogHoe pene O2 HasHavaeTcsa Ans BbixoAa PyHKLUA 3aLLNTbI, MOXHO BbIOpaTh, Kakne 3awuTbl
OyayT ero akTMBMpOBaTb. ATa onepaums BbINOMHAETCS Tak e, kak Ans BoixogHoro pene O1.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

O6o3Ha4yeHue 3:
HasHauyeHue
BbIXOQHOro
pene O3

O6o3Ha4yeHue 4:
3awenka
BbIXOAHbIX perne

O603Ha4yeHue 5:
MuBepTUpoOBaHu
e paboTbl
BbIXOOHOIO pene

OkpaH HA3HAY. O3 vcnonb3ayeTcs Ans HazHadeHus BoixogHoro pene O3 onsg ogHOM U3 cnegyoLwmx
OYHKUNIA:

® Bbixoa dyHKUMI 3aLLUTHI.

® OTnpaBka KOMaHAbl 6MOKMPOBKK nornyeckon cenektusHoctn (ANSI 68).

® Bbixoa aBapuiHOro curHana sawmTel oT Tennosow neperpysku (ANSI 49 RMS-A).

® YCTPOWCTBO OTCMEXMBAHUS TOTOBHOCTM.

® He ncnonb3ayetcs (BbIKI1.).

Ecnu BbixogHoe pene O3 HazHavaeTcs A4 BbiXxoAa PyHKUUIA 3aLLmTbl, MOXHO BbIOpaThb, KakMe 3auThbl
OyoyT ero akTMBMpoBaTb. ATa OnepaLms BbINOMHAETCS Tak e, kak ans BeixogHoro pene O1.

OkpaH @UKC. PEJIE vicnonb3yeTcsa ANs OTKII0YEHNS (PYHKLMK 3aLLenKku OIS KaXAoro U3 BbIXOAHbIX
pene O1, 02 n 0O3.

YcTaHaBnMBaeMble napameTpbl.

® O1 nocraBneHo Ha 3awenky: OA vnv HET.
® 02 nocraBneHo Ha 3awenky: OA unu HET.
® O3 nocraBneHo Ha 3awenky: JA unu HET.

3HaueHue:

® [1A 0603Ha4aeT, YTO BbIXOQHOE pere MOCTaBfIEHO Ha 3aLUIKy.
B aTtom cny4yae oHo ocTaeTcs B cpaboTaHHOM COCTOSHUM NOCHE NOyYeHUss KOMaHAbl OTKIOYEHNS,
noka He OyaeT cOpoLUeHO ¢ MoMoLLbHo KHOMKM CHpoc. ATo onepaums No YMOMYaHMIo.

® HET obo3HauaeT, 4To BbIXOQHOE pene BO3BpaLLaeTCs, Kak TOMNbKO OTAaHHasA 3almMToNn KoMaHaa
nucyesaer.

OkpaH MHBEPC. PEJIE vicnonb3yeTcs Anst UHBEPTMPOBaHUS Nornku paboTbl BeIxoaHbix pene O1 n O2.

YcTaHaBnMBaeMble napameTpbl.
® O1 uHBepTtuposaHo: A mnm HET.
® 02 nHeepTupoBaHo: A vunm HET.

3HaueHne

® HET obo3Ha4aeT, 4to paboTa BbIXOOHOMO perne He MHBEPTMPOBaHa. B aTom crnyyae oHO 06bI4HO
HaxoauTcs B HecpaboTaHHOM COCTOSIHUM U MEHSIET ero Ha cpaboTaHHoe npu cpabaTtbiBaHUN
3awwmThl. TO onepaums No ymonyaHuio. B 3aBucumocTtun ot ncnonbsyemoro koHtakta O1 moxeT
yNpaBnAThb KaTyLUKOW OTKMHYeHUs Ha nogadvy U unu kaTyLwkon oTKMoYeHns Ha cHaTre U.

® [1A o6o3HavaeT, 4yTo paboTa BbIXOQHOIO pene MHBepTMpoBaHa. B atom cnyyae oHO 06bIYHO
HaxoauTcs B HecpaboTaHHOM COCTOSIHUM U MEHSIET €ro Ha cpaboTaHHOE NPy NoyYeHU KOMaHabl
OTKIMHOYEHMSI.

Mpumep npuMeHeHust

® [lHBepTupoBaHue paboTbl BbixogHoro pene O1 cnegyeT ucnonb3oBath Toraa, korga pene Sepam
ynpaBnsieT KaTyLLKON OTKMYeHns Ha cHsTue U, u TpebyeTcs, 4Tobbl B criyyae cbost pene Sepam
BbIKItOMATENb OTKMNoYancs aBToMaTU4ecku.

® Ecnu BbixogHoe pene O2 ncnonbayeTcs Ans 6nokMpoBky BkntodeHus (pyHkuust ANSI 86),
WHBEpPTMPOBaHUE paboTbl BbixogHoro pere O2 A0MKHO NCMob30BaThCs B 0COBLIX CUTYyaUuMsX, koraa
Heobxoamma GroKMpoBKa BKIHOYEHMS BbIKIOYaTENs, €CNK 3almMTa HaxoauTcs B Hepaboyem
COCTOSIHUW.
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

Sepam cepuun 10 B — HacTtponka cBetognonos
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OkpaH YAEPXK. CUA 1 ncnonb3ayeTcsa Ana OTKNoYEHUS YHKLMM 3aLllenkm Ang Kaxaoro 13 criegyowmx
CBETOAMOA0B:

° I._.> MexaydasHeie K3 (perynupyemble ctynenu [> un 1>>).
L ',J:|> 3amblkaHWe Ha 3emnto (perynupyemble cTyneHu lo> u l0>>).

OkpaH YAEPXX. CH/M 2 nicnonb3yeTcs AN OTKII0YEHUS [j dYHKUMM 3aLLenkm ceeToanoaa 3auTbl OT
Tennoson neperpysku (ANSI 49 RMS-T):

YcTaHaBnMBaeMble NapameTpbl Ans KaXgoro ceetToanoaa:
® CaeTvoaunon nocTaeneH Ha 3awenky: OA wnu HET.

3HauveHue:

® [1A o6o3Ha4aeT, YTo cBeToAMOoa NOCTaBMEeH Ha 3allernky. B aTom cnyyae oH 6yaet muratb nocne
onpeeneHns HeMCNpaBHOCTU, Aaxe CaMOWN KpaTKoM, Noka He 6yaeT cOpoLLEeH C MOMOLLbK KHOMKM
C6poc. OToT NnapaMeTp yCTaHOBIEH MO YMOJTYAHMIO.

® HET obo3HavaeT, 4To cBeTOAMOA NepectaeT Muratb cpasy nocre UCHE3HOBEHNSI HEUCMPABHOCTU.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 A — HacTtpoika BbIXOAHbIX perne
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OkpaH HA3HAY. O1 vcnonb3ayeTcs Ans Bbibopa BbIXOAOB A1 (YHKUNIA 3aLLUThI, NOAKIHOYEHHBIX K
BbIxogHOMY pene O1.

Ha akpaHe ykasaHbl wecTb undp. Kaxagas undpa ceasaHa ¢ BbIXOAOM (DYHKLUN 3aLLUTbI.

B nopsigke cneea Hanpaeo LMdpbl CBA3aHbI CO CrneayowmmMmm QyHKLMSAMN:

® BbLIXOA C BbIAEPKKOW BPEMEHM A1 MAaKCUMaribHOM TOKOBOW 3awwmnThbl OT MexaydasHbix K3,
perynupyemMas ctyneHs |>.

® BbLiXo4 C BblAEPXKKOW BPEMEHU ANS MaKCUManbHOW TOKOBOW 3awuTbl OT MexaydasHbix K3,
perynupyemMasi CTyneHb 1>>.

Bbixog oTKMo4eHus 3awmThl oT Tennosoi neperpy3sku (ANSI 49 RMS-T).

3adaHHbIX NapamMeTpoB.

Bbixof ¢ BblOEPKKOW BPEMEHM ANS 3alLMThl OT 3aMblKaHWsi Ha 3eMITLO, perynmpyemasa CtyneHb lo>.
BbIxof ¢ BblOEPKKOW BpEMEHW ANS 3alLMThbl OT 3aMblKaHWUs Ha 3eMIto, perynupyemMas ctyneHb 0>>.

BHeLLHss KOMaHA4a OTKMYEeHUs, NoAKMYEeHHaa K nornyeckomy Bxoay |3 unu 14 B 3aBucumocTu ot

Ecnu undpoBas BennumHa paBHa 1, TO BbIX0[ CBA3AHHOM (PYHKLMM 3aLLUMTbI NOAKMIOYEH K BbIXOAHOMY

pene O1.

Bo Bpemsi HacTpowku yHKLUS, CBsI3aHHas C BblGpaHHOM LMdpoN, yKasbiBaeTCsi C JIEBOW CTOPOHbI
HWDKHEN MTMHUN B Ka4ecTBe HanoMUHaHUs.
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

O6Go3HauyeHue 2:
HasHaueHune
BbIXOAHbIX
pene 02 n 03

O6o3HaueHue 3:
HasHaueHune
BbIXOAHbIX
pene O5 n 06

O6o03HaueHue 4:
3allenka
BbIXOOHbIX pene

O603Ha4eHue 5:
UHBepTUpoBa-
Hue paboTbl
BbIXOAHOrO pere

OkpaHbl HASHAY. 02 n HA3HAY. O3 ncnonb3ytoTcsa Anst HasHavyeHus BbixogHbix pene O2 n O3 ansa
OLHOW U3 creayoLwwmnx yHKUNA.

® Bbixoa dyHKUMI 3aLMThI.

® Bbigada curHana 6nokmpoBku normdeckon cenektmsHoctn (ANSI 68).

® Buixoa aBapunHOro curHana sawmutbl ot Tennosou neperpyskn (ANSI 49 RMS-A).

® He ncnonbayetcs (BbIKJL.).

Ecnun ogHo 13 BbixoaHbix pene O2 unu O3 HasHayaeTcst Ha BbIXOA PYHKUMI 3aLLMTbl, MOXXHO BbIOGpaTh,
Kakue 3awuTbl OyQyT ero akTMBMpoBaTh. JTa onepaums BbINOMHAETCS TaK e, Kak ANs BbIXOAHOIO
pene O1.

OkpaHbl HA3BHAY. O5 n HA3HAY. O6 ncnonb3yloTca Anst HasHavyeHust BbixogHbix perne O5 n O6 ans
OLHOW U3 crneayoLwmnx yHKLUNIA:

® Bbigada curHana 6nokmpoBku normdeckon cenektmsHoctn (ANSI 68).

® Buixoa aBapuMnHOro curHana sawmutbl ot Tennosou neperpyskn (ANSI 49 RMS-A).

® CurHanusaums HeucnpaBHOCTM KaTyLku oTknodeHns (KOHTP L OTKIT) B cxeme.

® He ncnonbayetcs (BbIKJL.).

OkpaH ®UKC. PEJIE vcnonb3ayeTcsa AN OTKNOYEHUS PyHKUUM 3aLLenku ONs KaX4oro U3 BbIXOOHbIX
pene O1, O2 n O3.

YcTaHaBnmBaeMble napameTpbl:

® O1 nocrtaeneHo Ha 3awenky: OA nnn HET.
® O2 nocrtaeneHo Ha 3awenky: JA unu HET.
® O3 noctaBneHo Ha 3awenky: OA unu HET.

3HayeHune

® [1A o603HayaeT, YTO BbIXOQHOE perne NOCTABMNEHO Ha 3aLLerky.
B aTom cny4ae oHo ocTaeTcsi B cpaboTaHHOM MOSIOXKEHUM NOCHEe NONy4YeHUst KOMaHbl OTKIMYEHWS,
noka He bygeT kBUTUpoBaHa KHomnko CHpoc, NOrM4eckMM BXO4OM MIU MO NIMHUK CBSA3U. OTO
onepaums o yMon4aHuto.

® HET obo3HayaeT, YTo BLIXOAHOE pere BO3BpaLlaeTcs, Kak TONbKO BEPHETCH 3alumTa.

OkpaH MHBEPC. PEJIE vcnonb3yeTcs ANsi UHBEPTMPOBaHMWSA NMornku paboTsl BeixofHblx pene O1 n O2.

YcTaHaBnuBaeMble napameTpsi:
® O1 uHseptuposaHo: JA unn HET.
® O2 uHseptuposaHo: JA unun HET.

3HauveHune

® HET obo3HauvaeT, 4Tto paboTa BbIXOOAHOIO pere He MHBEPTUpPOBaHa. B aTom cnydae oHO 06bIYHO
HaxoguTcd B HeCpa60TaHHOM NOJTIOXKEHUN OTKIMKYEHUA U MEeHAET ero Ha cpa60TaHHoe npun
cpabaTbiBaHMM 3aLLMTEl. DTO Onepawums No yMmonyaHuio. B 3aBUCMOCTU OT UCMONb3yEeMOro KOHTaKkTa
O1 MOXeT ynpaBnsiTb KaTyLLKOW OTKIOYEHNst Ha nogady U unu kaTyLiKon OTKIMHYeHUs Ha cHATre U.

® [1A o6o3Ha4vaeT, 4To paboTa BbIXOOHOMO pene MHBEpPTMpOBaHa. B aTom crniyyae oHO 06bI4HO
HaxoguTcs B cpaboTaHHOM MOMOXEHUN U MEHSIET ero Ha HecpaboTaHHOe MpK NONyYeHUN KOMaHAabI
OTKINKOYEeHU4.

Mpumep NnpumeHeHns:

® lHBepTupoBaHue paboTbl BeixogHoro perne O1 cnegyeT ucnonb3oBaTh Toraa, korga pene Sepam
yrnpaBnseT KaTyLLKON OTKINo4YeHns Ha cHaTus U, un TpebyeTtcs, 4tobbl B criyyae cbos pene Sepam
BbIKIHOYATENb OTKMOYanNcs aBToMaTu4ecku.

® Ecnu BbixogHoe pene O2 ucnonb3yeTcsa Ansa 6nokupoBky BkntodeHus (pyHkuma ANSI 86),
WHBEpPTMpOBaHMe paboTbl BbIxoaHOro perne O2 A0MmKHO NCMONb30BaThCs B 0CODLIX CUTYauusiX, korga
B Cryyae HeJoCTYMHOCTM 3aLnTbl He06X0AMMO BNOKMPOBaTL BKMOYEHME BbIKIOYaTENS.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 A — Hactpoika normyecknx BxogoB
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HasHauyeHue Okpanbl HA3HAUY. I3 v HA3HAU. 14 ncnonb3ytoTcsa Ans HazHadeHns BbIxoaHbIX pene 13 u 14 ans ogHon
BxogoB I3 n 14 13 crneayroLwmnx gyHKUUA.
® OTKIOYEHME C MOMOLLbIO BHELUHEN KOMaHAbI.
BrnokvpyoLmii nornyeckuin Bxog, KOMaHaa ¢ HKenexallemn awmuTol.
KBuTunpoBaHue (yHKLMS, aHanormyHas aencTemio kHonkm Copoc).
Bbibop pexuma ynpasneHus: MecTHbil (I=1) nnu auctaHumoHHsbI (1=0); cM. pasgen Paboma
MecmHo20/0ucmaHUUOHHO20 yripasneHusi, cmp. 138.
He ncnonbayetca (BbIKJ1.).
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 A — Hactpounka cBeTogmona KOpoTKOro 3samMmblKaHMA
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OkpaH YOEPXX. CUL 1 ncnonb3yeTcst AN BKIOYEHUST PYHKLMUN 3aLenkn A5 KaXO0ro U3 criefyroLmx
CBETOAMOA0B:

° I,_.> 3amblkaHve Mexay dasamu (perynupyembie cTynexu 1> u 1>>).

) ||J:|> 3aMblkaHve Ha 3eMIio (perynupyemble cTynenn o> un lo>>).

OkpaH YEPXX. CUA 2 vcnonb3yeTcsa Ansa OTKNI0YEHNS YHKLMM 3aLllenkm Ang Kaxkaoro 13 criegyowmx
CBETOAMOAOB:

° [j PaboTa 3awuTtbl OT TENmoBOW Neperpysku.
® BHewHee oTkno4yeHne Ext.

YcTaHaBnMBaeMble napameTpbl Ans Kaxaoro ceetoguoaa:
® CgeTtoauopn noctaeneH Ha 3awenky: OA wnu HET.

3HayeHue:

® [1A o6o3Ha4vaeT, 4To cBETOAMOA NOCTABMEH Ha 3aLUernky.
B atom cnyvae oH 6yaeT muratb nocne onpeaeneHus HeMCNpaBHOCTU, AaXe CaMOWN KPaTKoW, Noka
He ByaeT copolueH ¢ NoMoLLbio KHOMKK CHPOC, NOrMYEeCcKnM BXOAOM WIK MO NINHUN CBA3U. ITO
onepaums o yMon4aHuto.

® HET obo3HavaeT, yto C/[ nepectaeT muratb cpasy nocrne UcHe3HOBEHMWS 3aMe4YEHHON
HencnpaBHOCTMW.
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Sepam cepun 10 — HacTpavBaeMble nonb3oBaTenemM napameTpbl

Sepam cepumn 10 A — HacTpomnka norm4eckom cenekTMBHOCTHU

Bblaepxka OkpaHbl 68 JIOMMNY. I>, 68 JIONY. I>>, 68 JIONY. lo> n 68 JIOIMNY. lo>> ncnonbayoTca Ang
BpeMeHMU peanu3auum U HaCcTPOWKM Pe3epPBHON BbIAEPXKKN BPEMEHW, CBSI3AHHON C UCMONb3YyEMbIMU
perynupyembiMy CTyneHsaMu 1>, 1>> 10> n lo>>.

OTU BbIAEPKKN BPEMEHN HE BNOKMPYHOTCS KOMaHAON 6NOKMPOBKM NTOMMYECKON CENEKTUBHOCTK, TaK YTO
OTKIO4EHME rapaHTMPOBAaHO Aaxe B Criydae nonyyvyeHust HexenartenbHON KOMaHabl 61T0KMPOBKM
FIOTMYECKON CeNEKTUBHOCTU. OTW BbIAEPXKKN BPEMEHM criedyeT ycTaHaBNnBaTb, NPUMEHSIS B
OTHOLLUEHWMN CTYMNeHeN 3aluTbl Ha BbIXOA4E MPaBuna BPEMEHHOW CENEKTUBHOCTMU.

0ns peanusaumm 1 HAaCTPOMKY BbIAEPXKKM BPEMEHM CM. pa3aen Jloauyeckasi ceniekmusHoCmb
(ANSI 68), cmp. 120.
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Sepam cepun 10 — HacTtpanBaeMble nonb3oBaTenemM napameTpbl
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YHpaBneHMe n HaaeXXHOCTb aBTOMaTn4ecKkoro

BblKnovaTens 6
CopaepxxaHue [aHHasa rmaBa nocesilleHa criegyowmm Temam.
3TOW rnaBsbl Tema Crpannua
OO6Lwme NpuHUMNbI 160
YnpaBneHve aBToMaTu4eCKUM BbIKIlo4aTeneM B CTaHAapTHOM pexvume 162
YnpaBneHne aBToOMaTU4eCKUM BbIKMYaTENEM B NOMb30BaTENIbCKOM peXume 164
PaboTa cuctembl camonpoBepku 166
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Pene Sepam cepun 10 — YnpaBneHne/HaaexxHOCTb BbIKItoYaTens

O6wme NpMHUMNDI

Perucrtpaumn
OTKa3oB
ycTpoucTBa
3alWmThbI

MNoBepeHune
BblKno4aTens B
cny4ae oTKasa
Sepam

HapexHocTb hyHKLMOHMPOBaHMS Sepam no3BosnsieT NnoTpebutento oBepsaTh Ux paboTe. B ycTpoicTee
3aWmnThl Sepam HageXHOCTb DYHKLMOHMPOBAHUS 3akrtoyaeTcs B oGecneveHmMn 6e3onacHocTy 1
paboTocnocobHOCTM CUCTEMBI.

OTO0 03HavyaeT HegonyLLeHWe ABYX CreayoLwwmnx CUTyaumn:

® JloxHoe cpabaTbiBaHWe 3aLUThl:
HeMnpepbIBHOCTb 3MEKTPONUTaHNS KpariHe BaXkHa He TONbKO A5 MPOM3BOAUTENS, HO 1 ANS
KOMMaHWU-pacnpefenvTens anekTpoaHeprny. BeiaBaHHOe 3aLLMTON CriyHaHOe OTKIIHYEHe MOXeT
NPUBECTU K 3HAYUTENbHBLIM YObITKaM. 3Ta CUTyaumMst OKa3biBaeT BMMSHWE HA NOCTPOEHWE 3aLUmnThbl.

® Ortkas cpabaTbiBaHUA 3aLLUThI:
nocnencTeus K3, koTopble He BbInun ycTpaHeHbl, MOryT ObITb katacTpoduyeckumu. ns
6e3onacHocTu paboTbl pene 3aluTbl JOMKHO MakcuMarbHo bbicTpo onpegensTte K3 B
3reKTpocucTEME, UCMOSb3Ys CENEKTUBHOCTb. JTa CUTyaLMS BUSIET HA LENOCTHOCTb CUCTEMBI.

B Bonpoce HageXHOCTU 3MEKTPONUTAaHUS OOIMKHbI YYUTLIBATLCS Takue BakHble MOMEHTbI, Kak
©e3onacHOCTb U NPMCNOCOBNEHHOCTb MOAEN N UMYLLIECTBA.

CucTeMbl pacnpefeneHuns aNeKTPOIHepruM COCTOST U3 LieSloro psiaa KOMMOHEHTOB (kabenu,
pacnpefenuTesibHble YCTPOMCTBA, perie 3aluTbl, UsMepuTesibHble TpaHchopMaTopsl,
TpaHchopMaTopbl CPEAHEr0/HU3KOrO HAMPSXKEHUS U T.4.), MPaBUNbHOCTb PaboTbl KOTOPLIX MOXET GbiTb
HapylLeHa noBpexaeHusMu B ceTu. MocneacTems oTkasa O4HOMO U3 KOMMOHEHTOB CeTU MOryT BbiTb
CaMbIMW PasHbIMU U 3aBUCAT OT (DAKTOPOB, XapaKTepHbIX AN KaXaon ceTu.

OHu BKIIKOYAOT cneaytowme akTopbl.
Tononorusa cetu

Tun NOAKMOYEHHbIX Nonb3oBaTenen

Tunbl Harpy3ok

PacnonoxeHune kaxxgoro KOMMNOHeHTa B CETH
® PexunM oTkasa Kaxaoro KOMMOHeHTa U T.4.

B cnyyae oTkasa anemMeHTa CeTu BaXKHO yCTaHOBUTbL NpuoputeT anga 6ecnepebonHoro
3MNEeKTPOCHAGKEHUS UNWN ANS KOPPEKTHOrO OTKIOYEHNS YacTy ceTu. Bo Bpemsi npoekTMpoBaHusi cetu u
nnaHa ee 3almTbl 3HaHWE PEXMMOB OTKa3a KaXaoro arnemMeHTa MoXeT OblTb MCMONb30BaHO Ans TOro,
YTOObI YNPaBnNATb HEUCNPABHOCTAMU ONpeaeneHHbIM 06pa3om. [1ns 3TOro pexxum oTkasa aneMeHToB
CceTu JOIMKeH ObITb YETKO onpeneneH.

YTto6bl cCOOTBETCTBOBATL 9TOMY noaxoay, Sepam OCHalleHO cxeMmamMn caMoTeCTMpPOBaHUA, KOTOPble
NOCTOAHHO NPOBEPAT NPaBUITIbHOCTb pa6OTbI QNEKTPOHUKN U BCTPOEHHOIo NporpamMmmMHoOro
obecneyeHusl. Llenb camoTecTMpoBaHus 3akrno4aeTcs B TOM, 4yTOObI B cny4dae OoTKasa unum
HeuncnpaBHOCTU OAHOIO U3 BHYTPEHHUX KOMMNOHEHTOB Sepam OHO BbInio nepesegeHo B Nno3nuyuio,
Ha3blBaeMyr ©e3onacHbIM nonoxeHneM. B 6e3onacHOM NonoXxeHum Sepam npekpaiwiaeTt pa60Ty, BCe
€ro BbIXOAHbIe pene nepeBoadaTCcd B OTKMHOYEHHOE NnofioXeHne, a ceTb Oonee He 3awwmaeTcs.
[MomMHuTE, YTO B Cclly4ae OTKIK4YeHua onepatnBHOIO NMTaHNA BblIXOOHbIE Sepam TaKXe nepeBoadaTcd B
OTKINK4YeHHOe NosioXeHue.

Mpun nepexope pene B Hepaboyee NONOXEHNE MOXHO BblbpaTh: OTKMHOYATb UMM He OTKNYaTh
BbIKNoYaTenb. ATO 3aBUCUT OT cnegyrowmnx npuopuTeToB:

® ObecneyeHre HeNpPepbIBHOCTY pacnpeaeneHns aneKkTponuTaHms.

® OTKnioYeHre YacTu ceTu B crlyyae oTkasa Sepam.

OTu BapuaHTbl NogpasymMeBaroT criegytoLlee:

® KaTyLuka oTKMoYeHns Ha nogady U unu kaTyLuka oTKIIoYeHNs Ha CHxeHne U BbiknovaTens.

® YnpaBneHve BbIKMoYaTenem Yyepes HopManbHO OTKPbIThIN KOHTaKT (HO) unm yepes HopmansHO
3aKpbITbIN KOHTaKT (H3) BbIXOAHOTO pene O2.

B Tabnuue Huxe npuBegeHbl BOAMOXHblIe TUMbl NoBeAeHUA B Clly4ae OTKa3a Sepam. VMcnonbsynTe B
CTaHAapPTHOM UITN NONb30BaTENIbCKOM peXume, CcorfiacHoO onmcaHuio B nocneanyrwmnx pasgenax.

BbikntoyaTenb ¢ KaTyLLIKOW OTKIOYEHUs1 Ha BbikntoyaTenb ¢ KaTyLLUKOW OTKIOYEHUs1 Ha
nogavy U cHuxeHune U

® Ecnu Sepam nepexoguT B Hepabouee nonoxeHve, | ® Ecnu Sepam nepexoauT B Hepaboyee nNonoxeHue,

BbIKMtOYaTENb OCTAETCS BKITOYEHHbBIM. BbIKMtoYaTenb OTKMIOYAETCS aBTOMATUYECKH.
® [1ns onpeaeneHns yHKLUMOHMPOBAHNS 3aLLUmThI ® Ecnuv HanpsixeHne onepaTyBHOIO NUTaHWS
HeoBX0ANM KOHTPOIb. NOACTaHUMM NponagaeT, BblKMovaTenb OTKMYaeTcs.

160



Pene Sepam cepun 10 — YnpaBneHne/HagexxHOCTb BblKItovaTens

Heo6xoaumo
npoBoAUTbL
KOHTpOnb
npaBuUSILHOMN
paboThbi 3aWwmThI

KoHTponb no
COCTOSIHUIO
cBeToanoaoB

Q

KoHTponb
COCTOSIHMA
ycTpoMucTBa
oTcnexuBaHus
roTOBHOCTHU

KoHTponb no
JIVHUM CBA3MN

Ecnn nprvopuTteTom SBNSieTCs HENPEpPLIBHOCTL OOCMNYXXMBaHWS, BaXKeH KOHTPOMb 3¢hdheKkTUBHOCTH
3awmThl. B 3TOM cnyyae oTka3 Sepam He AOMMKeH BbI3blBaTh OTKMOYEHME Bbikmtovatens. OgHako B
cryyae HeMCrnpaBHOCTM 3alumuTa nepectaeT paboTatb U PYHKUMSA CeNeKTUBHOCTM Bornblue He
AencteyeT. 3To He Npobriema, noka Ha BbIXxoge HeT ApYrMX HEMCNPaBHOCTEN, U CETb MOXET BPEMEHHO
MCMOSb30BaTLCH B €€ TeKyLLeM COCTOSHUN. B cnyyae BO3HWMKHOBEHWSA Ha BbIXO4e CrieayoLen
HEeMCnNpPaBHOCTYM BbIKMoYaTenb Ha BXOAE BbINOMHUT OTKMOYeHWe, 1 Bonbluas YacTb ceTu byaeT
BblKMo4eHa. YUTobbl ceTb He ocTaBanach B 3TOM COCTOSIHUM NMOCTOSIHHO, 6e3 onoseLleHns o
HeMCrnpaBHOCTK, BaXKHO MPOBOAWTL KOHTPOMb NpaBurbHOM paboTbl Sepam. o xxenaHuio nonek3oBartens
3TOT KOHTPOIb MOXET BbINOMHATLCS Kak Neproanyecku, Tak  HempepbiBHO, B 3@BUCUMOCTU OT
npeanonaraemMol 4actoTbl C60eB B CeTH.

Bo Bpems HopmanbHON paboTbl CBETOAMOA HEUCMPABHOCTY YCTPOWCTBA OTCMNEXUBAHUSA TOTOBHOCTM

% OTKIIOYEH U 3aropaeTcs npu nepexoge Sepam B HepaGoyee NonoxeHve. ITo No3sonseT
onepatopy, He npuberas K cneumansHbIM eCcTBUSIM, NPOBOAUTb PerynspHbIi KOHTPob. OfHaKo B
crnyyae oTka3a HeUCrnpaBHOCTL He ByeT 3aMeyveHa o CrieflyloLLero NoceLLeHUst onepaTopa.

Ecnu B cnyyae c604 3awwWnThl BbikoYaTens oTkNo4aeTca asTomarmdeckn, CUL HencnpaBHOCTU He
npegynpeanT o Heo6xoaAMMOCTH BMeLlaTenbCcTBa. OQHAKo OH MOXET MCMONb30BaTbCsl A1 Nomcka
HENCNPaBHOCTMW.

B Tabnuue Hwke oGbsAcHseTcs 3HaveHne CU[, é—% HeucnpaBHOCTY YCTPOMCTBA OTCIEXMBAHNS
rOTOBHOCTM B 3aBMCUMOCTU OT cocTosiHnst CL BKMOYEHMs1 OnepaTUBHOM NMuTaHus.

CW[ BknovyeHUs BKNOYEH CWU[ BkntoveHUsA BbIKITHOYEH

Ha Sepam nogaeTcs nuTaHue, U OHO
pa6oTaeT HopMarbHo.

Sepam:
cua OTKI.
® nuTaHue He nogaeTcs

® pene HaxoguTcs B 6€30nacHOM MOMOXeHUn
nocrne c60s1 BHyTPEHHETO UCTOYHMKA NUTaHUS!

Sepam HaxoauTcsa B Hepaboyem
MOSIOXKEHNN.

Sepam HaxoguTca B Hepa6oqu NOJIOXKEHUN.

cng % BKIT.

Pene ycTtpoiictea oTCnexnBaHWsA roTOBHOCTU HaxoAWUTCS B MOMOXEHUN BKIIOYEHNS MPU HOPMarbHOM
paboTe 1 nepexoanT B NONOXEHNE OTKMIOYeHUS B cnydae cbos paboTbl Sepam mnu oTKoYeHNs
onepaTMBHOIO NUTaHus. B 0CHOBHOM OHO Mcnonb3yeTcs ANst AUCTAaHLUMOHHON Nepeaayn aBapuiiHbIX
curHanos. Mo cpaBHeHWIO ¢ NPocTbiM KoHTporiem CUL HemcnpaBHOCTM YCTPOMUCTBA OTCEXMBAHUS
rOTOBHOCTM 3Ta CMCTEMA MOXET COKpaTUTb Bpemsi BMeLlaTenscTBa. Pene yctpoictea oTcnexveaHus
FOTOBHOCTM MOXET ObITb Takke MCMOMNb30BaHO AN aKTUBaLUM Pe3ePBHON CUCTEMbI 3aLLUTHI.

Ecnn s cnydae cbosi pa60TbI Sepam nponcxognT aBToOMaTnU4eCKoe OTKIKOYeHMe BblKIo4YaTens, pene
yCTpOIZCTBa OTCneXxXunBaHMA roTOBHOCTU He npeaynpexaaeT O HeobXxoaMMOCTM BMeLLATeNbCTBa, HO
MOXeT ObITb MCNONb30BaHO ANs O6Hapy)KeHVIF| HEeUncnpaBHOCTW.

MpumeyaHus.

® Sepam cepun 10 A NnocTaBNsAETCA C yCTAaHOBEHHbIM pene YyCTPOMUCTBa OTCMEXUBaHUSA rOTOBHOCTHU
(O7).

® Sepam cepuu 10 N n 10 10 B noctaBnsitoTcsa 6e3 pene yCTponCcTBa OTCEXUBaHUS roToBHOCTU. [Npun
HeoBX0AMMOCTM MOXXHO BOCMOJb30BaThCS MONb30BATENBCKMM PEXUMOM, YTOObI Ha3HaYUTb
hyHKUMIO YCTPONCTBA OTCNEXMBaHNSA FOTOBHOCTU ANs BbixogHoro pene O3.

Ecnun Sepam nepexoaut B Hepabouee NonoxeHne, CBA3b Yepes nocnegoBaTenbHbIA NOPT nepectaeT
paboTaTb. TO NO3BONSAET ANCTIETYEPY BKMIOYUTL aBapUMAHBINA CUTHAM U TEM CaMbIM BbI3BaTb MHXeHepa
no obcnyxuneaxuio.
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Pene Sepam cepun 10 — YnpaBneHne/HaaexxHOCTb BbIKItoYaTens

YHpaBneHMe BblKIio4yaTesrnem B CTaHAAPTHOM pexunme

BbixogHoe pene
O1: oTKnoYeHue
Bblkno4vaTensi ¢
KaTyLUKOM
OTKNIOYEHUS Ha
nogayvy U

BbixogHoe pene
02: 6noknpoBka
OTKIHO4EeHUs
BblKnoyaTens

Pene
yCTpOMCTBaA
oTCNneXuBaHUs
roTOBHOCTU Ansl
Sepam

cepun 10 A

KaTyu.n(a nocrnegosartenibHO NOAKMKYeHa K HOpMalibHO OTKPbITOMY KOHTaKTy BbIXOOQHOIO pene 0O1.B
clny4yae noBpexaneHnda B CeTh 3aMblkaHMe HOpMalibHO OTKPbITOINO KOHTaKTa obecneynBaeT OTKIOYEHME
BbIKno4aTend 3a cHeT noga4vn nuTtaHna Ha KaTyLlKy OTKITIOYEeHUA Ha nogady u.

B cnyyae oTkasa Sepam Bce BbIXOAHbIE perie NepeBoasaTCs B NMOMOXEHUE BbIKIIOYEHUS COCTOSHNE
COOTBETCBYHOLLEee 06eCTOUEHHOMY, a BbIKIoHYaTeNb 0CTaeTCsl BKIYEHHbIM. Hepabouee cocTosiHue
Sepam npefoTBpaLlaeT HexenaTenbHble KOMaHAbl OTKMIOYeHUs. [laHHasi cxema CTaBvT NpuopuTETOM
6ecnepeboiHOCTL 0OCNYXMBaHUS.

Cxema coeMHeHWI ANs BbIKNOYaTENs C KaTyLUKON OTKIIOYEeHUs Ha nogady U:

SPenel
epam
N
‘ = 5
o1_, 4
L),_F

L. — S

i

N .

]

KaTyluka oTkntodeHus Ha nogady U

MCI'IOJ'Ib3yeTCF| HOpMasnbHO 3aKprTbIl7I KOHTaKT BbIXOQHOrO pene 02. anBe,EleHHaﬂ HWXe CXeMa MOXeT
ncnonb3oBaTbCA ANA NpeaoTBpalleHna NpoxXoxXaeHAa KoMaH4bl BKKIHOYEeHUA, Noka He 6y,u,eT CHAT
CUrHan o HemcnpaeBHOCTU. Kak TONbKO Sepam Bblan BbIKNo4YaTento KoMaHay OTKIMKYeHud, 02
nepekn4yaeTcd B NONOXeHNe OTKITIOHYEeHNUA N OCTaeTCA B 3TOM NOJTOXeHUn 0o 06poca KOMaHAabl
OTKIMKOYEeHUA.

B cny4ae HencnpaBHOCTU Sepam BbIKMO4aTENb MOXHO CHOBA BKOUYUTL. Takow TMM KOMMOHOBOYHOTO
y3na yaoendeT nepBoCTteneHHoe BHUMaHue 6eCI'Iepe6'OI7IHOCTVI pa6OTbI.

Cxema nogkntoyeHus BeixogHoro pene 02:

1
SPene Eﬁ? \ KomaHabl BkntoyeHust
epam
X ®lé 0
‘ 02 s 3anpeT Ha BKIoYeHne
I D (ANSI 86)
[ E—

KaTyLLIKa BKNoYeHua

Sepam cepum 10 A nocTaenseTcs ¢ yCTaHOBMEHHbIM perie YCTPOMCTBa OTCIEeXMBaHNUS TOTOBHOCTU
(O7). Mpw HopmanbHoW paboTe OHO HAaXoAWUTCs B BKIIOYEHHOM COCTOSIHUM. B criyyae oTkasa Sepam
WK OTKIKOYEHUSI ONepaTUBHOIO NUTAHUSA perie YCTPOMCTBA OTCEXMBaHUSA roToBHOCTM O7 oTnagaeT.

YCTpOVICTBO OTCneXmnBaHMA roTOBHOCTU MOXET UCMNOoNb30BaTbCA A BbINONTHEHNA 3BOHKa B CJ'Iy)K6y
NPOMUNaKTUYECKOrO TEXHNYECKOIO O6CJ'Iy)KVIBaHVIF|, Korga nonb3oBatesib NpuHMMaeT pelleHne
OCTaBUTb BKITHOYEHHbIM BbIKITKOYaTesnb npun cboe 3awmThI. Llensto sBnseTca MMHMMansHoe Bpems
I'Ipe6bIBaHVIF| CeTun B pEXXMMe HeCEeNeKTUBHOM 3alnThl.

Pene yCTpOI7ICTBa oTcnexueaHusi rotosHoctn O7 Henb3as HacTpauBaThb.
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Pene Sepam cepun 10 — YnpaBneHne/HagexxHOCTb BblKItovaTens

Pene
yCcTpoMUcTBa
oTcneXxuBaHus
roTOBHOCTU
ansa Sepam
cepun 10 B un
10N

UckniouyeHne
npu
NCNONb30BaHUN
BbIXOAHOIO pene
O1:

Sepam cepuii 10 B n cepum 10 N noctaenstotcs 6e3 pene ycTponcTea OTCNeXnBaHUS rOTOBHOCTY.

OpaHako B NoNb30BaTENbLCKOM pexnve (*)yHKLl,Mﬂ yCTpOIZCTBa OTCNEXNBaHNS TOTOBHOCTM MOXET OblTb

Ha3Ha4dyeHa Ana BbIXOOHOIo pene 0s.

B HekoTopbIX cny4adx, BO3MOXHO, n0Tpe6yeTc9|, 4YTOObI BhIKMOYATEND, KOHTpOJ'IVIpyEMbIVI KaTyLLIKOﬁ
OTKIMOYEHNs Ha CHUXeHne U, ocTaBancs BKIOYEHHbBIM B Cllydae HEUCNPaBHOCTU Sepam. Ons atoro

MOXHO UCMOMb30BaTh Sepam B CTaHAAPTHOM PeXnMme U NOAKMIOUYNTE KaTyLUKy OTKMIOYEHWS Ha
HOpMarnbHO 3aKpbITble KOHTaKTLI Bbixoda pene O1.

~Sepam |
‘ @

=

‘ 01&51%
o

L, o 1

w hojo

KaTyLika oTknoyeHnst Ha cHmxeHve U

MpumeHeHMe Takoro TMna KOMMOHOBOYHOTO y3Ma OrpaHU4eHo YCnoBusaMU. HopmarnbHO 3akpbiTble
KOHTaKThbl (H3) He yaepxuBaroTCa MarHUTHOM cuMon. B pesynbrate OHU YyBCTBUTESNbHbI K
MeXaHW4YeCcKnM yaapaMm, OT KOTOPbIX MOTYT BO3HUKATb MUKPOPa3pbiBbl HA 3TUX KOHTakTax. Noatomy
CYLLECTBYET PUCK OTKIHOHMEHUSI BbIKMOYATENS LIENU B 3aBUCMMOCTM OT NPUMEHSIEMOro TMNna
BbIKMOYATENS U KaTyLLUKM OTKIIOYEHUSI.

Ecnu Bce xe Heo6XxoaMMO MCMosb3oBaTh 3TO CXEMHOE pelleHue, cobniogaiite crnegyoime

pekoMeHZaLum.

® He ycTaHaBnuBaiiTe yCTPOWCTBO HA CaMOM BbIKloUYaTene Unm Ha nogoGHbIX nprubopax,
nepeaaroLwmx BUGpaLmio Npyu KOMMyTaLum

® He ycTaHaBnuBaiiTe yCTPOWCTBO Ha ABepLe AYEKU, Tak Kak Npu 3aKpbiBaHUW CyLLECTBYET
BO3MOXHOCTb OLUMGOYHOTO OTKITOYEHUS

PekomeHayeTcs Takke criegytoLlee.

@ YcTaHaBnuBawTe Sepam Ha Laccy oTAeNbHO OT pacnpeaenuTEnbHOro YCTPOWCTBa B MECTe, He
NnoABepPXXeHHOM yaapam U Tonykam

® [Ipy BO3MOXHOCTW YCTaHOBUTE ObICTPOBOCCTAHABMUBAKOLLMIACA ANOA NapanmnenbHo KaTyLuke
OTKITHOYEHMS!, YTODObI 3amMeanuTb ee paboTy B Criydyae MUKPOMNPEPbLIBaHWS MUTAHUS KaTyLLIKW

B npouecce MoHTaxa paboTHWK JOMKEH NPOBEPUTb, HE NOABEPraeTCsl N YyCTPONCTBO Sepam
OeNCTBMI0 yAapoB unv sBubpaumin.
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Pene Sepam cepun 10 — YnpaBneHne/HaaexxHOCTb BbIKItoYaTens

YHpaBneHMe BblKIio4yaTesrniemMm B NoJsfib3oBaTeJIbCKOM pexunme

MapameTpbl [Nonb3oBaTenbckuin pexnmMm MOXeT UCNoNb30oBaTbCA ANA NporpaMmMmnpoBaHnAa pasanHoﬁ pa60TbI

nonb3oBaTens BbIXOOHbIX pene 01102 gns WHBEPTUPOBAHNA UX NOTMKK ynpaBiieHUA B UHOUBUAYaNbHOM nopsaake. B
3TOM Cly4ae OHM NOCTOAHHO HaxoOATCA B BKITKOYEHHOM COCTOAHUU U nepexonAT B OTKIMKOYEeHHOe
TOJTbKO B Citydae HeUCnpaBHOCTU perne.

310 ncnonb3yeTcd Onda cnegyrwmx cueHapues.

® Buiknovarternb OCHaLleH KaTyLIJKOI7I OTKIOYEHNs Ha cHAaTre U 1 JomKeH aBToMaTUYECKM
OTKINKO4YUTBLCA B Clly4ae HencnpaBHOCTU Sepam, nnn npuv npekpaweHnn nepegadm onepatmBHoro
nnuTaHuA.

® B cnyyae oTkasa Sepam Tpe6yeTc;| npeaoTBpaTtuTb BKITKOMEHME BbIKITKOYaTen4d.

Monb3oBaTeNbLCKMIN PEXNM MOXET ObITh TakKe UCMONb30BaH AN Ha3HaYeHUst PyHKLMM YCTPOUCTBa
OTCNEeXUBaHNS TOTOBHOCTM Ha BbixoaHoe pene O3 B Sepam cepunt 10 B 1 cepun 10 N.

BbixogHoe pene  Bbiknoyartenb KOHTPONMPYETCS KaTYLUKOW OTKNOYEHWS Ha cHsaTve U 1 JomKeH aBToMaTuyecku
O1: OTKNOYEHUEe  OTKIMHYUTBCS B Crydae HEMCNPaBHOCTM Sepam, Unu Npy nNpekpaLleHuy nogadun onepaTMBHOro
BbIKMIOYaTeNsA ¢ NUTaHus.

karyLlkou Heo6X0AMMO MHBEPTUPOBATL ypaBHeHUe BbIXOAHLIM perie O1 B MONb30BaTENLCKOM PEXUME Ha
°TK”'°qEH"" Ha  skpaHe MHBEPC. PEJIE v ncrionb30BaTh HOPMarbHO OTKPLITHIN KOHTAKT (HO), 4ToBbl OH Mor
CHATUE

HenpepbIBHO HAaXoAnTbCA BO BKITIOYEHHOM COCTOAHUU A0 NOoABIEHUA B CETU NOBpEXAEeHUA.
B cny4yae OoTKasa Sepam BbIKIto4YaTesib OTKN4YaeTCcA aBTOMaTU4YECKN.

Cxema coeMHeHWI ANs BbIKMNOYaTENs C KaTyLUKON OTKIIOYEeHUs Ha nogady U:

Sepam
‘ SN %G
‘ 5 5
o1 4

KaryLluka oTkntodeHus Ha cHaTusa U

BbixogHoe pene 370 MOXeT 6bITb He0OX0aAMMO Anst npenoTBpalleHnsa BKIKYeHUA BblKno4vaTena nocpeacrtsom
02: 6]10KVIPOBKa ANEeKTpNYeCcKon KoMaHabl, Koraa Sepam HaxoanTcda B HEUCNPABHOM MOJIOXKEeHUW.

BKNOYeHNA [ins 3T0ro Heo6X0ANMO MHBEPTMPOBATh yrpaBNeHne BbIXOAHLIM pene O2 B NONb30BaTENbCKOM

pexume Ha akpaHe MHBEPC. PEJIE v ncnonb3oBaTb HOPMarnbHO OTKPbITbIA KOHTaKT (HO), 4ToObl OH
MOT HenpepbIBHO HAXOAMTLCS B BKITKOYEHHOM COCTOSIHUM [0 NOSIBIIEHUS] B CETU NOBPEXAEHUS.

Cxema nogkntoyeHus BeixogHoro pene 02:

Sepam & 7
| SN ' KomaHzs! BKIoYeHMs!
‘ 02
] 3anpeT Ha BKIoYeHne
L.t (ANSI 86)

KaTyLIJKa BKNO4YeHna
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Pene Sepam cepun 10 — YnpaBneHne/HagexxHOCTb BblKItovaTens

YcTponcTBo
oTcnexuBaHus
roTOBHOCTU Ansl
Sepam

cepun 10 B un
10N

B Sepam cepuin 10 B 1 10 N B nonb3oBaTensCKOM pexnMe PyHKUMS YyCTPONCTBa OTCIEXUBaHNSA
rOTOBHOCTU MOXET ObITb Ha3HayeHa Ans BbixogHoro pene O3.

Ecnun npu c6oe Sepam BbIkno4aTeNb OTKIOMAETCH aBTOMATUYECKM, HE HYXXHO HasHavaTb pyHKUMIO
YCTPOWCTBa OTCNEXMNBAHUSA rOTOBHOCTM Ha O3 € Lienblo OTNpaBku curHana B Cryxoy
NPOdMNaKTUYECKOro TEXHUYECKOro obCnyXnsaHnsa Ao OTKIOYEeHNS Bbiknoyatens. B
AencTBUTENbHOCTH coobLleHne 06 oTkase 0ObIMHO MOCTYNaeT O4HOBPEMEHHO C OTKIIOYEHNEM
BbIKIo4aTeNs 1 NosToMy okasbiBaeTcs GecnonesHelM. B aTom cnyyae ans ysegomneHns o cboe pene
pocTtatouHo CU[] oTkasa ycTporcTBa OTCREXMBaHNA FOTOBHOCTW Ha nepedHew naHenn. OgHako
cnegyeT NOMHWTb, YTO B 3TOM Crly4ae YCTPONCTBO OTCIEXMBaHNSA rOTOBHOCTM MOXeT BbITb
MCMonb30BaHO ANs yBegomneHunst ob oTkase.
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Pa6oTa cuctemMbl camMmoguarHoCTUKU

Llenb cucrembl Sepam BbINOJNTHAET Ceputo TeCToB CaMoaANarHOCTUKN Npu nogavye Ha Hero onepaTtnBHOIO NUTaHUA U
camoauarHocTu- LUMKIN4eCKn BO BpemM4 paGOTbI. Takune npouenypbl CaMmoTeCTUpoBaHUA O6Hapy)KVIBa}0T Henonagku
Kn 060py}J,OBaHWi| nnn nporpamMmmMHoro obecneyeHus n ynopdago4dnsaroT pa60Ty Sepam. OcHoBHas uenb

3aKnyaeTcsa B NpegoTBpaLLeHnm Cry4aHOro OTKNIOYEHUS UK oTKasa OTKITOYEHUS B cryvae
noBpexneHud B ceTun.

Mpwn oGHapyeHUM OTkasa Sepam NepexoauT B Hepaboyee COCTOSHUE:
® BbIxogHble pere HaxoAATCs B BbIKMIOYEHHOM MOSIOKEHUN (HOpMarbHoe).

® CaeToanop % BKIT.

® Ha nepepnHei naHenu BbICBEYMBAETCH KOA 13 BOCbMM LMdhp: OH NO3BONsieT koMmnaHum Schneider
Electric nposecTv gnarHocTuky.

® Perne yCTpoWCTBa OTCMNEXUBAHWS TOTOBHOCTM NEPEXOAUT B OTKIMOYEHHOE COCTOSIHUE.

® JlvHnA cBaA3n He paboTaer.

MpumeyaHume. MNoBeaeHNe BbIXOAHLIX PENE U YCTPONCTBA OTCNEXUBAHWUSA FOTOBHOCTU UAEHTUYHO
NMoBeOEeHMIO B CIlyvae OTKIYEHMS OnepaTMBHOMO NUTaHNs U Npu nepexoae Sepam B Hepabouee
COCTOSIHVE.
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Cnucok TectoB

camoamuarHoc-
TUKHN

Cnu1cok TeCTOB CamMoaMarHOCTUKU YKasaH B Tabnuue Hmxe.

HasBaHune

OnucaHue

Bpems npoBeaeHus
TecTa

OnpegeneHue HeBEPHbIX onepauni

OnpepgeneHve NpoLeccopoM UCKIIOHaLLMXCS
HeuncnpaBHoCTel (aenexHve Ha 0, 3anpeLleHHbIe
KoMaHapl 1 T.4.)

Mpu nogaye nuTaHus
1 BO BpeMmsi paboThbl

TecT BbINOSHEHMS NPOrpamMMbl

O6HapyxeHne 6eckoHeYHbIX onepaummn
npoueccopa, owmnbkmn OC, npoBepka
BbIMOSTHEHUSI NEPUOANYECKUNX 3afad

Mpu nogaye nuTaHus
1 BO BpeMsi paboThl

TecT Habopa koMaHz npoueccopa

[MocnepoBaTtenbHOCTL ONepaumi, BKoYatoLas
MaTtemMaTtu4eckme u norm4yeckmne (byHKLl,VIVI,
pe3ynbrat KOTOPbIX HEN3BECTEH

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

TecT YacToThl NpoLeccopa

MN3mepeHue yacToTbl cGopa AaHHbIX U MpoBepKa
€ro Jomnyckos

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

Tect namaTu (ctatndyeckoe O3Y)

MpoBepka NporpaMMUpoBaHVs ykasaTenei
JaHHbIX

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

Tect agpecaummn namMaTn (CTaTVI‘-'IeCKOG
03Y)

MpoBepka No6uTOBON agpecauny NamsT

Mpu nogaye nuTaHus

TecT ncnonb3yemon namsitm
(ctatnyeckoe O3Y)

MpoBepka ncnonb3yemMoi NnporpamMmmMoii obnactu
namsT

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

TecT Hencnonb3yemon namsaTn
(ctatnyeckoe O3Y)

Mposepka Hemcnonbsyemoﬁ obnactun namsATm

Bo Bpems paboThl

Mposepka oyepeamn MO

MpoBepka nepenosnHexHus oyepegm MO

Bo Bpems paboThl

TecT ncnonb3yemoi namstv (pnaw-
namsiTb)

MpoBepka 0611acTM NamMATK, 3ape3epBMPOBAHHONM
Ans nporpammbl Sepam

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

TecT Heuncnonb3yemow namsaT (pnaLu-
namsiTb)

Mposepka Hemcnonbayemoﬁ obnactun namsT

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

Tect namatu (3CMMN3Y)

MpoBepka 3anporpamMM1poBaHHbIX
nonb3oBaTenem AaHHbIX

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

TecT BpEMEHHOW pa3BepTKM

MpoBepka npaBunbHON paboTkl YacoB peansHOro
BpemMeHun Sepam

Bo Bpems paboThl

TecT ynpasneHus pene

[MpoBepka HanpsHKeHUS ANEeMEHTOB ynpasneHua
BbIXOOHbIX pene

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

MpoBepka NpaBuIbHOCTH PaBoTbl
aHanoro-umdgposoro npeobpasoBaHns

MpoBepka NpaBMnbHOCTY PaboTbl PYHKLUIA
Pas3nu4yHbIX KOMMOHEHTOB (yNnopsiaoYeHue,
nogadya nuTaHusi, mpoueccop, NamsTh,
YCTPOWCTBA CBSA3M U T.4.)

Mpu nogave nNUTaHus
1 BO Bpemsi paboTbl

MpoBepka NOrM4eckux BXOL0B
(Sepam cepumn 10 A)

MpoBepka AOCTOBEPHOCTH MHGOPMAaLIMK Ha
NOrMYEcKMx BXoaax

Mpu nogave nNUTaHus
1 BO Bpemsi paboThbl

[MpoBepka BHYTPEHHEN LUNHbI

MpoBepka paboTbl BHYTPEHHEN LUNHBI

Mpu nogave nNUTaHus
1 BO Bpemsi paboThbl

O6HapyxeHune cbpoca

O6Hapyxu1BaeT cOpOCbl HEN3BECTHOIO
NMPOUCXOXAEHUS

Mpu nogave nNUTaHus
1 BO Bpemsi paboThbl
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CBA3b

CopaepxxaHue
3TOW rnaBsbl

[aHHas rnaea cogepxuT cnegywuime pasgenbl.

Paspen Tema CtpaHuua
7.1 MpoTtokon Modbus 169
7.2 MpoTokon M3K 60870-5-103 189
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Sepam cepun 10 — Cssi3b

71 MpoTtokon Modbus

CopepxaHue [aHHbIN pasgen nocBsLeH crnegyowmm TeMam.

3TOoro pasgena Tema CrpaHuua
MpencrtaBnexune 170
MpoTtokon Modbus 171
Cpaya B aKcnnyartauuio U guarHocTuka 173
[ocTyn K gaHHbIM 175
KoampoBaHue gaHHbIX 176
30HbI CMHXPOHM3aLWK, AaHHbIX, U3BMEPEHWIA, ANArHOCTUKN CETU U NMPOBEPKU 177
30Ha ANCTaHLMOHHOIO yrnpaBreHus 179
30Ha COCTOSIHUS U TenecurHanusaumm 180
[atnpoBaHHoe cobbiTne 183
YcTaHoBKa AaTbl U BPEMEHMU, CUHXPOHU3aLMA 186
YteHne ngeHtndmkauum Sepam 187
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MpencraBneHune

O6wme Kaxpoe Sepam cepun 10 A ocHaLLeHO MOPTOM CBA3M.

nonoxexns Csasb no npotokony Modbus noseonsieT nogkntoyate Sepam cepum 10 A K cyrnepBr3opy Unm noGomy

OpYyromy yCTpOWCTBY, BbINOMHsOWeMY ponb BeagyLuero B cetn Modbus. Kaxagoe Sepam cepun 10 A
Bcerga BbICTynakT B Ka4ecTBe BeJOMbIX yCTpOIZCTB.

HdocTtynHble Css3b no npotokony Modbus MoXeT ObITb CMONb30BaHa Ans AUCTAHLVMOHHOIO BbINOMHEHWS
OaHHble crnegyowmx OyHKUNI:

® CuuTbiBaHME U3MEPEHUI U OMarHOCTMKa.

® CunTbiBaHWE COCTOSIHUA U TENeCcUrHanusaunm.

® [lepenaya AaTMPOBAHHBLIX COObLITUIA.

® CuyuTbiBaHWe naeHTndunkaunm Sepam.

® YCcTaHOBKa BPEMEHU N CUHXPOHU3aLMS.

Kpowme Toro, cBasb no npotokony Modbus moxeT ObITb UCNOMNb30BaHa ANs nepeaayn ANCTaHUNOHHbIX
KOMaHf ynpasneHus (C noaTBepgeHnem).
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MpoTtokon Modbus

MpuHUMn
npoTokona

Pa6ota c
HeCKONbKUMHU
BeAyLMMHU
ycTpoicTBaMm

CTpykTypa
KagpoB

MpoTtokon Modbus ncnonb3yeTcs Ans nepegayy gaHHbIX OT OQHOIO YCTPOWCTBA, Ha3biBAEMOTO
BeyLLMM, K pYromy, Ha3blBaemMoro Be4OMbIM, MOCPEACTBOM MEXaHU3Ma Tuna «3anpoc-OTBETY.
MHuumanusauus obmeHa (oTnpaska 3anpoca) Bceraa BbIMonHaeTcs Beayum. Begomoe ycTpoincTso
(Sepam) MoXeT TONMbKO OTBEYaTh Ha MNONyYeHHbIV 3anpoc. Ecnmn no3BonseT apxutekTypa ceTu, K OgHOM
rMaBHOM CTaHUUMN MOXET ObITb MOAKIMIOYEHO HECKOMBKO NOAYUHEHHbIX CTaHLMIA. 3anpoc coaepxuT
Homep (agpec), KOTOpbIA MOEHTUULMPYET NYHKT Ha3HaAYeHUs. ATOT HOMEpP OOJKEH ObITh
YHUKanbHbIM. YCTPONCTBA B CETU, HE SIBMSIFOLLMECS NMYHKTOM Ha3Ha4YeHWs!, UTHOPUPYIOT NOSYyYEHHbIA
3anpoc.

Beayuiee
yCTPONCTBO

3anpoc

OTtBeTt

Benombie

yCTpoucTBa r! 5

Benylee ycTponCcTBO MOXET Takke 06paTUTbCA KO BCEM BEAOMbIM YCTPOMCTBaM, ucrnonb3ys agpec 0.
Takon MexaHn3M Ha3blBaeTCs WupoKosewamernbHol pacchirikol. BegoMble yCTpoCTBa He oTBevaroT
Ha LnpoKoBeLlaTenbHble coobLeHus. C NOMOLLBIO 3TOFO0 MEXaHU3Ma MOXHO OTMPaBMATb TONBbKO Te
coobLeHns, KoTopble He TPebyYIOT OT BEAOMbIX YCTPOWCTB 06paTHON OTNPaBKN AaHHbIX.

LLinpokoselyatenbHas
paccbinka

Ecnn Sepam nogkntoveHbl Yepes w3 K ceTu, kotopas obecneumsaeT obwmn goctyn (Ethernet,
Modbus+ 1 T.4.), HECKOMBbKO BedyLUMX YCTPOWCTB MOryT obpaliarecs K ogHOMYy Sepam no 0gHOMY U
TOMY e NOpTy CBA3MN.

NioBble BO3HMKAIOLLME KOHMMMKTBI MEXIY CETSMU JOIKHBI PELLATLCS HA YPOBHE MPOEKTUPOBaHUS.
[ns faHHBIX NPSIMbIX U3MEPEHMIA (MPSIMOK [OCTYN) MePbI NPEeLOCTOPOXHOCTU 06bIYHO He TpebytoTcsl.

[ns gaHHbIX, XpaHALWMXCS B NaMaTy (HenpsiMoli ocTyn) Sepam npeanaraeT Ha KakaoMm nopte Ase
30HbI 06MeEHa, YTO NO3BOMSAET ABYM Pa3HbIM BEAYLLMM YCTPOMCTBAM OCYLLECTBNATL HE3aBUCUMbII
O[HOBPEMEHHBbIN 4OCTYn.

KaxabIi nepeaaHHbIi kagp COCTOUT MakcumyM u3 255 6aiiT, pasgeneHHbix cneayowmmM obpasom
(nobon kagp ¢ owmnbkon popmata, YyetHocTn, CRC 16 1 T.4. nrHopmpyeTtcs).

Homep Begomoro Kop doyHKUMM Koa AaHHbIX Mnu BcnomoraTenbHOW KoHTponbHas cymma
ycTpoucTBa pyHKLMM
1 6ant 1 G6ant n GanT 2 Gaiita
MMyHKT Ha3Ha4YeHns Cwm. [aHHble 3anpoca nnu oteeTa (3HaveHuss | CRC 16 (ans
3anpoca nocnegyouime aapecos/OUT nnu cros, KONMYecTBo 6UT/ | onpeaeneHns owmMbok
® 0: LUMpOKOE BelllaHne | pasaensi 6aiT/cnoB gaHHbIX) nepenauu)
(Bcem) Kopa BcnomMoraternbHon yHKLUK
® 1...247 (yHUKanbHbI)

I'IepBble [OBa nonsi B oTBeTe 06bIYHO MOEHTMUYHBI TaKUM e Monsim 3anpoca.
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MopaepxuBa-
emble pyHKLUUN
Modbus

CTpyKTypa
UCKIOYUTENb-
HbIX OTBETOB

Bpems oTknuka

CUHXpOHU3aLmA
o6mMeHOB

MpoTokon Modbus B Sepam siBnsieTcsi cokpalleHHbIM BapnaHTom npoTtokona Modbus RTU.

® DyHKUMM 0OMeHa AaHHbIMU
[ ]

: YUTeHne n BxogHbIX OUT

: YTeHne n BXOOHbIX CIOB
: 3anuckb 1 buta
: 3anuckb 1 cnosa

NO O WN -~

15: 3anuck n out
16: 3anucb n cnos

°
°
[ ]
[ ]
L[]
°
°
°
[ q)yHKLIMM ynpaslieHna CBA3bo

: YUteHne N-BbIXOOHbIX UINMN BHYTPEHHUX out

: UTeHune n-BbIXOA4HbLIX UK BHYTPEHHUX CIioB

: BbicokockopocTHoe YTeHue 8 6yt

o 8: YteHue cuyeTumkoB gmarHoctmnkm Modbus
o 11: YteHne cyetumnka cobbiTnin Modbus
e 43 co BcrnomoraternbHon pyHkumen 14: ngeHtTndukaumus YTeHms

VcknioumTernbHbIA OTBET, OTNPaBeHHbIN Sepam Ha 3anpoc, CoAepXuT cneagywoLwimne nongd:

® 3: HeBepHble faHHble

® 4: Begomoe yCTPOWCTBO He rOTOBO
(HeBo3MOXHO 06paboTaTk 3anpoc)

® 7: HenoaTeepxaeHue (AUCTaHLUMOHHOE
cyUTbIBaAHME)

Homep Begomoro Kon UckniountenbHbIn Koa KomaHpgHoe cnoso
ycTponcTBa WUCKNOYUTENbH
o PYHKLUKN
1 Gawnt 1 Gant n 6ant 2 GaiTta
[MyHKT Ha3Ha4YeHus Koa dyHkumm Bo3moxHble koAbl CRC 16 (gns
3anpoca 3anpoca + 128 ® 1: HensBecCTHbIN Kop, PyHKLMM onpegeneHnst ownbok
(80h) ® 2: HeBepHblit aapec nepenaqu)

Bpewmsi pesepcupoeaHusi HanpasneHusi Tr — 3To BpeMsi MEXIy OKOHYaHWeM npuemMa 3anpoca u

OTnpaBKou oTBeTa.

3anpoc LLinpokoBseLlaTenbHas 3anpoc
paccbinka o
< > OtBeT < >
Tr Tr

MpumeyvaHue. Tr BKMOYAET Nay3y Mexay ABYMsi Kagpamu U 06blYHO BbipaxkaeTcsl B chopmate 8 6uT, ¢
KOHTPOJSIEM YeTHOCTH, 1 cTonoBbIM OuTOoM, Npu 9600 Goa.

Bpems oTknmka Sepam coctasnseT meHee 15 mc.

Mpu HenpsiMOM JOCTyre BpeMsl, MeXay 3anpocoM (Unu noaTBepXKaeHnem) 1 AOCTYNom K
COOTBETCTBYHOLLUMM AAHHBLIM CBSA3aHO C HEMPUOPUTETHBLIM BpeMeHeM Lyknia Sepam. OHO MOXeT
COCTaBMATb OT HECKOMNbKUX AECATKOB A0 HECKOMbKUX COTEH MUMMUCEKYHA,.

Tobor cumeon, I'IOJ'Iy‘~|eHHbIl7I nocne nay3sbl gonbLue 3,5 cMMBOMOB, cYMTaeTCsa Havyanom pacTpa.

Mexay OByMs pacTpamu creayeT BbiAepXuBaTb MUHUManbHY naysy B 3,5 cumsona.

Benomoe ycTpoicTBO UrHopupyeT noboi kagp, ecnm
® [lony4yeHHbIN ¢ hr3nM4eckon onBKOM OQHOro nnm 6oree CUMBOMOB (popmart, ownbka YETHOCTU U

T.0.).
® C HeBepHbIM CRC 16.

® AnpecoBaHHbIN ApPYroMy BeOMOMY YCTPONCTBY.
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Cpoaua B aKcnyatauuio U AuarHocTuka

MapameTpbl
npoTtokona
Modbus

OnarHocTuka
kaHana Modbus

CeeToauopg
aKTUBHOCTH
KaHana

WAcnonb3oBaHue
30HbI NPOBEPKN

MapameTpbl Pa3spelueHHble 3Ha4YeHUsA 3HauyeHue no
yMorn4aHuio

Appec 1...247 1
CKOpoCTb Nepefayn ® 4800 607 19200

® 9600 6on

® 19200 6op

® 38400 607
KoHTporb no 4eTHoCTM | ® HeT (2 cTonoBbIX 6MTa) YeTHbI

® KoHTporsb Nno YeTHocTM (1 CTONOBBLIN BUT)

® KOHTpOsb No HevyeTHocTU (1 CTONoBbI BUT)
[ncTaHumoHHoe ® DIR: AMCTaHUMOHHOE ynpaBrieHWe B MPSIMOM pexume Pexum ¢
ynpasnexue ® SBO: gucTaHuMoHHOE ynpaBreHne B pexnme NoATBEPXAEHNS noaTeepXxaeHnem

(BbIOMpaeTCs, @ NOTOM BbINOMHSIETCSA)

YT106bI NPOBEPUTL NPABUILHOCTL PAboThI KaHana, Nonb3oBaTeslb MOXET BOCMOSIb30BaTLCS

cnegyoLwmM.

1. CBeToamopn akTMBHOCTM KaHana, KOTOpbIV pacnonoXeH Ha nepeaHen naHenu

2. 30HOI NPOBEpPKU

3. Cyetumkamu guarHoctukn Modbus n cyeTymkom cobbiTnin Modbus

—=> CeeToavon akTMBMPYETCS NOCPEACTBOM TPAHCMUCCUM UMW MPUHSITUS pacTpoB B ceT Modbus.

Mpumeyanue. Muranune YKasblBaeT Ha nepenadvy AaHHbIX Ha Sepam Wnun ¢ Hero. JTo He rapaHTupyet
YCNeLwHOCTb AOCTaBKMN AaHHbIX.

SaI'IYCTVITe B 30HE NPOBEPKN LUK L-ITeHl/IF|/C'laI'Il/ICl/I/I'IOBTOpHOFO YTEeHUsd, HanpumMep crneayroLLni.

DyHKUMNA

OTnpaBreHHbIN Kagp

Kagp, oxuaaemsbiii B oTBeT

YUreHune 2 crnos no agpecy 0C00

01 03 0C00 0002 C75B

01 03 04 0000 0000 FA33

3annck cnosa co 3HadeHnem 1234 no agpecy 0C00

01 10 0C00 0001 02 1234 6727

0110 0C00 0001 0299

YreHwne 1 cnosa no agpecy 0C00

01 03 0C00 0001 B75A

0103 02 1234 B539

Cwm. pasgen 3oHa nposepku, cmp. 178.
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OnucaHue
CYeTYMKOB

Sepam ynpaenseT cyetdymkamu gnarHoctmkm CPT1-CPT8 u cueTunkom cobbitun CPT:

CPT1: Konn4ecTtBo Nomny4eHHbIX AeACTBUTENbHbIX kKaapoB B 4—255 6aiT, He3aBMCUMO OT TOro,

ABMAETCH N1 AaHHOe Sepam TOYKOW Ha3HayYeHus:.

CPT2: KonnmyecTBO NONyYeHHbIX 3anpoCcoB WK LUMPOKOBELLATENbHbIX PACTPOB C OOHOW Uin

HECKONbKMMW 13 CrieayroLLmnxX OoWnBoK.

e Owwnbka CRC (HO ¢ npaBunbHONM ANVHOM Kaapa) AN KagpoB, adpecoBaHHbIX AaHHOMY Sepam.

e HeBepHasa agnuHa (< 4 nnu > 255 6anT), HE3aBMCMMO OT TOrO, ABNSETCH N aHHOe Sepam TOYKON
Ha3HayeHus1.

CPT3: Konnm4ecTBO UCKNOYMTENBbHBIX OTBETOB, CFEHEPUPOBAHHbIX AaHHBIM Sepam (Kpome Tex,

KOTOpble NAyT Nocre LUMPOKOBELLATENbHON PacChIfku).

CPT4: KonnmyecTBo AeNCTBUTENbHbBIX KAAPOB, MOMYYEHHbIX COOTBETCTBYIOLWMM Sepam (kpome

LUMpOKOBELLaTeNbHbIX PacCbIfKN).

CPT5: KonnyecTtBo NOny4YeHHbIX AeNCTBUTENbHbIX KAAPOB LUMPOKOBELLATENBHOW PACChINKM.

CPT6: HeaHaumbIn.

CPT7: HeaHauumbin.

CPT8: KonnyecTtBo nomny4eHHbIX kKagpoB XOTs Obl C O4HMM CUMBOJSIOM C (OU3NYECKON OLLNOKOW

(4eTHOCTb, NepenornHeHve, KaapupoBaHNe N paspbliB KaHana), HesaBNMCMMO OT TOro, ABMSIETCS N

JaHHoe Sepam TOYKON HasHa4YeHus:.

CPT9: KonnyecTtBo OECTBUTENBHBIX Y NPaBUIbHO BbINOMHEHHbIX 3anpocoB (Kpome dyHkuun 11),

NosyYeHHbIX AaHHBIM Sepam.
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C6poc cyeTumKa

MAcnonb3oBaHue
CYETYMKOB

CueTumkm cbpacbiBatoTcs Ha 0:

® [10 JOCTMXKEHMM MaKcuManbHOro 3HadeHns FFFFh (65535).
® Komangon Modbus (dyHkuus 8, cybkoa 000Ah).

® [Ipu OTKNIOYEHUN ONEepPaTMBHOIO NMTaHKUa Sepam.

® [Ipu M3MeHeHNM NapameTpoB CBSA3M.

CueTurKkn AMarHOCTUKN CYUTBIBAKOTCH C NOMOLLbIO dyHKuUmM 8 n cybkogos 000Bh—0012h B
3aBMCMMOCTY OT CHETYMKA.

DyHKUMS 8 MOXKET ObITh Takke NCMONb3oBaHa B pexume "axo" (cybkog 0000h):

DYHKUUA OTnpaBneHHbIX pacTp ®pelim, oXXuaaemMbIn B oTBeT

8 B pexume "axo" 01 08 0000 1234 ED7C 01 08 0000 1234 ED7C

CueTtunk cobbiTun CPT9 cunTtbiBaeTCA ¢ NOMOLLbIO YHKLMK 11.

[axe B pexume "axo" Sepam noBTOpHO nepecyntbiBaeT U npoepsieT CRC (KOHTPOMbHYO cymmy),
OTMpPaBIEHHYI0 BEOYLLMM YCTPOMCTBAM.

® Ecnu nonyyeHHas CRC npaBunbHas, Sepam oTBe4YaeT.

® Ecnun nonyyeHHas CRC HenpaBunbHas, Sepam He oTBevaer.
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[ocTyn K AaHHbIM

Appecauusa
crnoea

Appecaumns 6urta

HeonpepeneH-
Hble agpeca

Pexnmbl
pocTtyna

Cnucok 30H
agpecoB

Bce gaHHble Sepam, OCTYN K KOTOPLIM MOXHO OCYLLECTBUTL No npoTokony Modbus, opraHn3oBaHbl B
16-6uTHbIe croBa. Kaxgoe cnoBo naeHTdUUMpyeTcs No CBOEMY aapecy, 3aKogupoBaHHOMY B 16
6utax, T.e. ot 0 o 65535 (FFFFh).

[Janee B MHCTpyKUUK BCE agpeca NpPMBOASTCSA B LWeCTHagUaTepmyHoM cpopmare.

HekoTopble AaHHbIe, JOCTYN K KOTOPbIM MOXET ObITb Takke OCyLLEeCTBEH, UMetoT dopmy buTa.
B aTom cnyuae, agpec 6vTa BblMUCHISIETCS MO agpecy Criosa cnegyoLmm obpas3om:

Appec buta = (agpec cnosa x 16) + Homep 6uTa (0...15).

Mpumep:

Appec cnosa 0C00

Appec 6uta 0 = C000

Appec 6uta 14 = COOE

Cne,qyeT Mcnonb30BaThb TOJIbKO T€ ajpeca, KOTOpble YKa3aHbl B JaHHom WMHCTPYKUNN. B cnyyae
ncnonb3oBaHUA gpyrmx agpecos Sepam MOXET OTBETUTb UCKNMIOYNTESIbHBIM OTBETOM U
npenocTaBUTb HE3HAYMMble OaHHbIE.

CywiecTByeT iBa TvNa AaHHbIX.

® [laHHble npsiMo2o docmyra; 3T JaHHble UMEKT COOCTBEHHBIN NOCTOSHHLIN agpec Modbus. [Joctyn
K HUM MOXXHO OCYLLIECTBUTb 3@ OAHY Onepauuio YTEHUS UK 3anucu, KoTopasi NPUMEHSETCH KO BCEN
WIIN YaCTU COOTBETCTBYHOLLIEN 30HbI.

® [laHHble Hernpssimoz2o docmyra: B 3ToM cnyyae agpeca Modbus o603HavaloT 30Hy obmeHa, koTopast
MOXET ObITb 3aHsITa pa3NUYHbIMU AaHHBIMU B 3aBUCMMOCTM OT KOHTEKCTa. [Ans kaxaoro obmeHa
TpebyeTca MMHMMYM ABe onepaumun. Cnocob AocTyna u 30HbI 0OMeHa 3aBUCST OT MPUMEHSIEMOTO
npoTokona.

[laHHble, MeloLLMe cXoXKee HazHadYeHne Unn KOgUpoBaHue, pasnoXeHbl B 6nmanexaimx 3oHax
agpecos.

30HbI agpecoB [vrana3oH agpecoB croB Pexxum poctyna | Tun gocTtyna
CuHXpoHuM3aums 0002...0005 Mpsimon CnoBo
WHdopmauus 0006...0007 Mpsamon Cnoso
[atnpoBaHHble cobbITUS — nepBasi 0040...0060 Henpamon CnoBo
Tabnuua

[atnpoBaHHble COObITUS — BTOpasi 0070...0090 Henpamon CnoBo
Tabnuua

CpepncTBa guctaHumoHHoro ynpasneHus | 00F0...00F3 Mpsimon Cnoso/6ut
CocTosiHUA U ANCTaHLUMOHHasA uHamkaumsa | 0100...0107 Mpsamon Cnoo/6ut
MamepeHne — copmat 16NS (x10) 0110...011B Mpsimoi CnoBo
MamepeHne — cpopmat 32NS 0130...0147 Mpsimon CnoBo
[unarHocTtuka cetu 0250...025B Mpsimon CnoBo
MpoBepka 0C00...0COF Mpsimoi CnoBo/6ut
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Koan poBaHue gaHHbIX

Ucnonb3ayemble
¢opmarthl

®dopmart 32NS

®opmart ASCII

®dopmar MIK

Kpome oroBopeHHbIX B TEKCTE UCKIOYEHWI, AaHHbIE B Sepam UMEeT o0auH U3 cnegyowmnx opMaToB:
® 32NS: HeHa3Ha4YeHHOe 3Ha4yeHue, KoampoBaHue B 32 buTax.
16NS: HeHa3HayeHHOe 3HadeHue, kogupoBaHue B 16 Gutax.
B: 6ut nnu Habop 6uToB.
ASCII nc: ctpoka u3 n cumsonos B koguposke ASCII.
MMmm: Homep Bepcun 3akoanposaH B 16 GuTax: HOMep OCHOBHOW pefakLumMn = caMblii BaXKHbIN,
HOMEp Marnon peaakumm = HauMEHEE BaXKHbIN.
® MOK: dhopmat KogupoBaHMs BPEMEHW B YETbLIPEX CIIOBaX B COOTBETCTBUM CO CTaHAApPTOM
MO3K 60870-5-4.

Hpumeqauue. Ona Bcex (*)OpMaTOB: B Cny4ae npesbllleHnsa arneMeHToM AaHHbIX MakCuMarnbHO
AonyctuMoro 3HadeHunsa ana cooTBeTCTByroLLero q)opmaTa CYUTbIBaeMoe 3Ha4yeHne 3Toro anemMeHTa
ABndaeTcAa MmakcumMmarsnbHbIM OONYyCTUMbIM 3Ha4YeHNneM OaHHOro cpopmaTa. MakcumanbHoe 3Ha4eHne
MOXeT Takke 0603Ha4aTb 3Ha4YEHMe, HaxoasiLeecs 3a pamkamu cbopmara.

B cdopmaTte 32NS cTaplimm sBnseTca nepsoe Croso.
Mpumep:

Tok IA B 10 000 A koaumpyeTcs ¢ paspewleHnem B 0,1 A n notomy npeactaeneH 3HavyeHnem 100 000 mnmn
000186A0h, T.e.

® [lo agpecy 0130: 0001.

® [lo agpecy 0131: 86A0.

®opmat ASCII ncnonesyeTtca AN KOAUPOBaHUS CTPOK naeHTudukauumn Sepam cepun 10.
Ecnun ctpokn ASCII He 3anonHsoT none LeMkoM, OHO AOMOSTHAETCA HyneBbiMu GarTamu.

MepBbIi cMMBON 3aHMMaeT Mragwmin 6anT NepBoro crioBa, BTOPOW CUMBOI 3aHUMAaET cTapLunii 6anT
nepBoro crnoea u T.A4.

Mpumep
«Sepam cepuu 10» koampyeTcs cnegyowmm obpasom.
CnoBo Crapwuumn 6ant Mnagwwun 6ant
Cumson LLlecTHapuaTepuyHoe Cumson LLlecTHapuaTepuyHoe
3HavyeHue 3Ha4yeHue
1 e 65 S 53
2 a 61 p 70
3 SP 20 m 6D
4 e 65 s 73
5 i 69 r 72
6 s 73 e 65
7 1 31 SP 20
8 NULL 00 0 30

[ata n Bpems kogupytotcs B 4 cnosax B oopmate MIK 60870-5-4 (6uTbl Tabnuubl, KOTOpbIe
0603HayeHbl kak 0, He UCNoNb3yTCH: OHM Bcerga cogepkaT 0 U UTHOPUPYIOTCS B pexmnme 3anuncu):

But 15 [14 (13 |12 |11 |10 |9 [8 [7 [6 [5 [4 |3 [2 |1 |o
CnoBo 1 | 3apesepsupoBaHo (0 B pexunmMe YTeHus), 0 log (0...99)
nepemMeHHasi B pexxume 3anvcu)
Cnoso2/0 |0 |0 Jo ‘Mec;lu(1...12) o o o ‘,D,eHb('I...B'I)
Crnoo 3 |0 0 0 Yac (0...23) 0 0 MwunyTbi (0...59)
CnoBo 4 | MunnucekyHapi (0...59 999)
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30HBI CUHXPOHU3aUMN, gaHHbIX, M3MepeHVIVI, ANarHOCTUKM ceTtu u NpoBepKu

BBegeHue

30Ha
CUHXPOHU3aLuun

30Ha AaHHbIX

3oHa nsmepeHun
x10 B chopmarte
16NS

D,OCTyI'I K 30HaM CUHXPOHU3auunn, AaHHbIM, USBMePEeHUAM, JUarHoOCTuUKe CeT N 30HaM NpoBepKnN
OCyLLEeCTBNAETCA HanpsaMyto, U OHU HEe coaepXKaTt Kakne-nmbo cobbITus.

[nsa kaxxgon 30HbI Tabnuua CoaepXXUT CneayLLyo MHopMaLmio.

® OnucaHve agpecoB B 30He.

® Kopabl ons dyHkumin Modbus, koTopble MOryT BbITb UCMOMNBL30BaHbI B PEXMME YTEHUS.
® Kopabl ansa dyHkuuin Modbus, koTopble MOryT BbITb UCMOMNBb30BaHbl B PEXMME 3aMmnCHu.
® [1pn HeobxoaMMOCTH hopMaThl U EAMHULIbI UBMEPEHUS COXPAHEHHBIX AaHHbIX.

30Ha CUHXPOHU3ALMN COAEPXKUT YeTbipe CrioBa, KOTOpbIE UCMOMb3YTCA ANS KOAUPOBaHUS
abCcontTHOrO BpeMeHM, HeoBXxoanMOro AN AaTUPOBaHHBLIX COBLITUIA.

OnucaHue Aapec YteHne |3anucb ®dopmar
[BouyHoe Bpems (rog) 0002 3 16 M3K
[BonyHoe Bpems (MecsiL, + AeHb) 0003 3

[BonyHOe BpeMs (Y4acbl + MUHYTbI) 0004 3

[BonyHOe BpeMs (MUNNNCEKYHAbI) 0005 3

Mpumeyanue. Onepauns 3anncy JomkHa NPOU3BOANTCS ANst BCEN 30HbI,Ha4YMHas ¢ agpeca 0002.

30Ha AaHHbIX COAEPXUT 2 CroBa, KOTOPblE UCMOSb3YHTCA AN KOQUPOBAHUS CEPUAHOIO HOMepa
Sepam:

Onucanue Appeca YrteHne |3anucb

®dopmart

CepuiHbIi Homep 0006 - 0007 |3 - 32NS

CepuiiHblii HOMep KoauMpyeTcs creayowmMm obpasom (6uUTbl Tabnuubl, koTopble 0603HaveHa kak 0, He
UCMONb3YTCS: OHW Beeraa coxepxar 0):

Bur 15 (14 [13 |12 (11 [10 |9 [8 |7 |6 |5 |4 |3 |2 [1 o
0006 0 'oa narotosnenus (0...99) Hepens nsrotoenenus (1...52)
0007 Homep ovepenHoctu B Hepene (1... 65 535)

3oHa namepeHun x10 coaepXuT nsmepeHnsi, KognposaHHble B 16 buTax.

OnucaHue Appec | Ytenue | 3anucb | Popmat | EAuHMLBbI uI3MepeHus
Tok da3sbl IA (x 10) 0110 3,4 - 16NS 1A
Tok cpasbl IB (x 10) 0111 3,4 - 16NS 1A
Tok chasbl IC (x 10) 0112 3,4 - 16NS 1A
M3mepeHHbI ToK 3aMblkaHust Ha 3emnto lo (x 10) | 0113 3,4 - 16NS 1A
3apesepBupoBaH 0114 - - - -
CpepHee 3HaueHue Toka dasbl ImA (x 10) 0115 3,4 - 16NS 1A
CpepnHee 3HaveHue Toka dasbl ImB (x 10) 0116 3,4 - 16NS 1A
CpegHee 3HauyeHue Toka dasbl ImC (x 10) 0117 3,4 - 16NS 1A
MakcumeTp Toka ¢asbl IMA (x 10) 0118 3,4 - 16NS 1A
MakcmmeTp Toka dasel IMB (x 10) 0119 3,4 - 16NS 1A
MakcumeTp Toka dasbl IMC (x 10) 01MA |[3,4 - 16NS 1A
Harpes 011B  [3,4 - 16NS 1%
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30Ha usmepeHun
B ¢hopmate 32NS

30Ha
AWarHOCTUKKU
cetn

30Ha npoBepku

3oHa namepeHun 32NS cogepxut namepeHus, KogmpoBaHHble B 32 buTtax.

OnucaHue Appeca YreHune | 3anucb | Popmat | EAMHULLI uUsaMepeHus
Tok chasbl 1A 0130-0131 | 3,4 - 32NS 0,1A
Tok ¢hasel 1B 0132-0133 | 3,4 - 32NS 0,1A
Tok ¢hasbl IC 0134 -0135 | 3,4 - 32NS 0,1A
M3mepeHHbIN TOK 3aMblkaHus Ha 3emnio lo | 0136 - 0137 | 3, 4 - 32NS 0,1A
3apesepBupoBaH 0138 -0139 |— - — —
CpeaHee 3HadeHue Toka dasbl ImA 013A-013B | 3,4 - 32NS 0,1A
CpegHee 3HayeHue Toka dasbl ImB 013C-013D |3, 4 - 32NS 0,1A
CpepaHee 3HayeHWe Toka dasbl ImC 013E-013F |3, 4 - 32NS 0,1A
MakcumeTp Toka casbl IMA 0140-0141 | 3,4 - 32NS 0,1A
MakcumeTp Toka chasbl IMB 0142-0143 | 3,4 - 32NS 0,1A
MakcumeTp Toka dasbl IMC 0144 -0145 | 3,4 - 32NS 0,1A
Harpes 0146 - 0147 |3, 4 - 32NS 1%

30Ha OuarHoCTuKM cetu COOEPXKNUT XapaKTepUCTUKN nocnegHero OTKINo4YeHn4.

OnucaHue Appeca YrteHue | 3anucb | Popmat | EAMHULLI M3MepeHust
[laTta n BpeMsi OTKIoYEHUS 0250...0253 | 3 - M3K -

Tok oTkntodyeHust asbl A 0254 - 02553, 4 - 32NS 0,1A

Tok oTkntoyYeHns asbl B 0256 - 0257 | 3, 4 — 32NS 0,1A

Tok oTkntoYeHns dasbl C 0258 - 0259 | 3, 4 - 32NS 0,1A

M3mepeHHbIN ToK 3aMblkaHus Ha 3emnto lo | 025A-025B | 3, 4 - 32NS 0,1A

3oHa NpoBepKKN coaepxut 16 cnoe, KOTopble MCNoNb3yKTCA A4 yNPOoLeHNA NPpOBEPKN CBA3N BO BpeMA
cAayn B 3Kcnnyatauuo nnn and npoBepkn coeanHeHu4. Cwm. pasgen Mcrosib3o08aHuUe 30HbI MPOBEPKU,

cmp. 173.
OnucaHue Appeca YreHne |3anucb ®Popmar
30Ha npoBepku 0C00...0COF |1,2,3,4 |5,6,15,16 |—

Mpu nHnumanusaunm Sepam 3t cnosa cbpacbkiBaloTCS.

180




Sepam cepun 10 — CBs3b

30Ha AUCTAaHLMNOHHOroO ynpaBneHus

BBegeHue

30Ha
AUCTaHLMOHHOro
ynpaBneHust

CnoBa 1
AUCTaHLMOHHOro
ynpaBneHusi

MpsamMon pexum

Pexum ¢
noaTBepXAeHUA
SBO (BbIGOp C
noaTBepPXAeHN-
em)

3anpelleHHble
KOMaHAbI
AUCTaHLUOHHOro
ynpaBneHusi B
MeCTHOM
pexume

KomaHabl AUCTaHUMOHHOTO yrnpaBreHus nepegarTcs Ha Sepam NocpeacTBOM UMMynbca
OVCTaHLMOHHOIO yrpaBIieHUsl C MOMOLLbIO OOHOMO U3 ABYX PEXUMOB, BbIOpPaHHbBIX B HACTPOWKaX.
® [1pAMON pexumm.

® Pexum nogteepxaeHus SBO (Select Before Operate).

30Ha ANCTaHUMOHHOTO ynpasneHna coaepXnT YeTbipe cnoBa:

OnucaHue Aapec YreHue 3anucb ®dopmar
CnoBo 1 gncTaHUMOHHOIO ynpaBneHus 00FO0 1,2,3,4 5,6,15,16 | B
3apesepBupoBaH 00F1 - - -
CnoBo noaTeBepxaeHus 1 guctaHumMoHHoro ynpasneHust | 00F2 3 5,6,15,16 | B
3apesepBupoBaH 00F3 - - -

Mopsigok hopMmpoBaHus GUT B crioBax AUCTaHLMOHHOIO ynpaeneHus (agpec 00F0) n cnosax
noaTBEPXKAEHUS ANCTaHUMOHHOro yrnpasneHus (agpec 00F2), npuseneH B Tabnuue:

Bur CrnoBo AUCTaHLMOHHOIO Cnoso noarBepxpaeHus | KomaHaa aucraHUMoHHOro
ynpaeneHus ynpaBneHus
Appec 6uTta Appec 6uTta

00 0F00 0F20 Bblkntoyarenb OTKNOYUTD

01 O0F01 0F21 Bblikntoyatens BKNIOYNUTL

02 0F02 0F22 Cbpoc

03 0F03 0F23 C6poc makcumeTpa Toka

04...15 | OF04...0FOF 0F24...0F2F 3apesepBupoBaH

KomaHga anctaHumoHHoro ynpaeJieHNA BbINONMHAETCA Ccpady XXe, KaK TOJIbKO 3anncbiBaeTCcd CnoBoO
ONCTaHUMOHHOIO ynpaBneHuA. C6poc BbIMOSTHAETCS JTOrMKOn ynpaeJieHNA TONbKO Noce BblINOTHEHUA
KOMaHAbl.

KomaHaa AMCTaHUMOHHOIO yrpaBreHns BbINoMHAEeTCA B ABa Luara.

1. BbiGop komaHabl, KoTopast ByaeT oTnpasneHa, NocpPeaCTBOM 3anucK 6uta B CroBO NOATBEPXKAEHUS
1 NOBTOPHOTO YTEHUSA 3TOrO CroBa AN NPOBepKN HeoBX0AMMOCTM BbiGopa.

2. BbinonHeHue oTnpaensemMoin kKoMaHabl NocpeacTBOM 3anncu 6uta B croso 1 AMCTaHLMOHHOIO
ynpaereHus.

KomaHaa AncTaHUMOHHOO yNpaBreHus BbINOMHSAETCS B TOM Criydae, ecrnuv ycTaHoBreHbl OUT criosa

noaTBEePXXAEHUS QUCTaHLMOHHOIO ynpaBeHns 1 aHanornyHele 6uT cnosa AUCTaHUMOHHOIO

ynpasneHusi. Oba 6uta crnos cbpackiBalTCs NIOMMKOW yNpaBiieHWs Nocne BbIMOMHEHNS KOMaH4,

ANCTaHUMOHHOro yrnpaeneHus. OTMeHa BbiGopa 6uta cnosa NOATBEPXAEHNS NPONCXOANT B

creaylowmx crny4asx:

® Ecnuv cynepBur3op OTMEHSIET CBOM BbIOOP NOCPEeACTBOM 3aMnmncy B CIIOBO NOATBEPXKOEHMS.

® Ecnu cynepBu3op BbiGMpaeT (3anucbiBaeT) Apyro 61T, OTNMUYHbIN OT Yxe BbIOpaHHOro.

® Ecnu cynepBu3op ycTaHaBnuBaeT B CNOBE ANCTaHLUMOHHOTO YNpaBneHns Takon OuT, KOTopbli He
COOTBETCTBYET BbIOPAaHHOMY (B 3TOM Crly4ae koMaHAa AUCTaHLMOHHOTO YpaBneHns BbIMOMNHATLCA
He OygeT).

® Ecnu cooTBeTCTBYIOLLAsa onepauns He nponssoamTcs B TedeHne 30 cekyHA.

B ctaHgapTHOM pexume paboTbl norvyeckuii Bxoq 14 HasHavaeTca Ans MecTHOro/AMCTaHLMOHHOMO
pexumMa. B mecTHoM pexume (14 = 1) 3anpeLatoTca cneayolme KomaHabl AUCTaHLMOHHOTO
yrnpaeneHus.

® KBUTMpOBaHME BbIXOOHOIO pere v CBeToaMnoaa HeUCnpaBHOCTY.

® COGpoc MakcMarbHbIX TOKOB Harpyskuno dgpasam.

® Bhbiknoyatenb BKAOUYNTD.

"BbIkntovaTenb OTKHOYMTL" 3anpeLLeHo B MECTHOM PEXMME, ECIU, KPOME BCETO MPOYEro, B MEHHO
napameTpoB anga napametpa JIOKAJI. PEXXUM yctaHoBneHo 3HavyeHne OTKITOYEHUE HE PA3PELL.
Cwm. pasgen Paboma mecmHoul/ducmaHyuoHHOU rposepku, cmp. 138.
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30Ha COCTOAHUA TernecurHanusauum

BBepeHue CoCTOSHUA N AUCTAHLUMOHHbIE MHAMKAUMN npeanBapuTesibHO HadHa4YeHbl d)yHKLI,VIFlM 3alnThl,
ynpasneHna nimn norm4ecknx BXxoaam Uinm BbiXogHbIX pene. OHu MOoryT ObITb CYMTaHbI C MOMOLLbIO

dyHKUMIA oNa OUT Unu crnos.

30Ha cocTosiHUA  30Ha COCTOSIHWSA U TENecUrHanusaunm coaepXuT Bocemb croB (BUTbl curHanusaumm u

7] TenecurHanusauum):
'Il-";j:lecuruanusa- OnucaHue Appec cnoBa | Agpeca 6uTta | YteHue 3anuck | dopmar
KoHTponbHoe cnoeo Sepam cepun 10 0100 1000...100F |[1,2,3,4,7 |- B
CnoBo coctosiHust Sepam cepumn 10 0101 1010..101F [1,2,3,4 |- B
Cnoso 1 TenecurHanusauun 0102 1020...102F |[1,2,3,4 - B
CnoBo 2 TenecurHanusauum (3apesepsuposaHo) | 0103 1030...103F [1,2,3,4 |- B
Cnoso 3 TenecurHanusauum 0104 1040...104F |1,2,3,4 — B
CnoBo 4 TenecurHanusauum (3apesepsupoaHo) | 0105 1050...105F [1,2,3,4 |- B
Jlornyeckune sxoabl 0106 1060...106F |1,2,3,4 |- B
BbixogHble pene 0107 1070...107F |1,2,3,4 — B
KoHTponbHoe
?:::e(:: 0100) bur Apapec 6uta | CocTosiHue
00...09 1000...1009 | 3apesepsupoBaH
10 100A MoTeps nHopmaLmmn Bo BTOPOM CTeKe COObITUI
11 100B CobbITHsA BO BTOPOM CTeKe COBbITUIA
12 100C Bpems Sepam HeBepHO
13 100D Sepam He CMHXPOHW3NPOBaH
14 100E MoTeps nHopmaLmm B NEPBOM CTEke COBbITUS
15 100F CobbITHA B NepBOM CTeke coObITUS

CnoBo
COCTOSIHUA
(appec 0101)

MpumeyaHue. ViameHeHne 6uToB 11 1 15 He NPUBOANT K reHepaLmMmn ATUPOBAHHbLIX COOLITUIA.

bur Aapec 6uta | CocTosiHue

00 1010 Bawwmtbl 50-51 1> cTyneHb BkntoveHa (1)/oTkntoveHa (0)

01 1011 3awuTbl 50-51 [>> ctyneHb BkntoveHa (1)/oTkniodeHa (0)

02 1012 Bawutbl 50N-51N lo> cTyneHb BknoveHa (1)/oTkntodeHa (0)

03 1013 Bawwmtbl 50N-51N lo>> cTyneHb BkntodeHa (1)/otkntodeHa (0)

04 1014 Tennosas 3awmTa BkoveHa (1)/oTkniodeHa (0)

05 1015 CLPU | BkntodeHa (1)/otkntoyena (0)

06 1016 CLPU lo BkntoyeHa (1)/oTkntoyveHa (0)

07 1017 KOHTP. LI. OTKI1. BkntoyeH (1)/oTkntoyeHa (0)

08 1018 Bawwmra 50-51 I> pesepBHas cTyneHb BkntodeHa(1)/oTknoveHa(0)

09 1019 Bawwta 50-51 [>> pesepBHas cTyneHb BkntodeHa(1)/oTkntoueHa(0)

10 101A Bawwmra 50N-51N lo> pesepBHas cTyneHb BkrtoyeHa(1)/oTknoveHa(0)
11 101B Bawwmrta 50N-51N lo>> pe3sepBHas cTyneHb BkntodeHa(1)/otknoueHa(0)
12 101C MamepeHune Toka IB BkntoveHo (1)/oTkntoveHo (0)

13...15 | 101D...101F | 3apesepBupoBaH
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Cnoso 1
TenecurHanusa-
uum (appec 0102)

CnoBo 3
TenecurHanusa-
uum (agpec 0104)

Jlornyeckue
BXoAbl
(appec 0106)

But Appec 6uta | iIucTaHUMOHHAA UHAUKALMUA

00 1020 3apepxaHHas 3awmTa 50-51 |> perynupyemas cTyneHb

01 1021 3apepxaHHas 3awmta 50-51 [>> perynupyemas cTyneHb

02 1022 3arpybnenuve 3awutbl 50-51 |> perynupyemas cTyneHb

03 1023 3arpy6neHnue 3awutbl 50-51 |>> perynupyemasi ctyneHb

04 1024 3apepxaHHasn 3awmta 50N-51N lo> perynupyemas ctyneHb

05 1025 3apgepxaHHas 3awmta 50N-51N lo>> perynupyemas cTyneHb

06 1026 3arpy6nenue 3awmutbl 50N-51N lo> perynupyemasi cTyneHb

07 1027 3arpybnenue 3awmtel 50N-51N lo>> perynupyemas cTyneHb

08 1028 ABapuiiHbIVi cUrHan NoBbILLEHHOW TemnepaTtypbl 3awmuTbl 49 RMS

09 1029 Tennosoe oTkno4eHne 3awmTbl 49 RMS

10 102A 3apepxaHHasn 3awmta 50-51 |> pesepBupoBaHne perynmpyemon CTyneHu

11 102B 3apepxaHHas 3awmTa 50-51 1>> pesepBupoBaHne perynupyemon CTynenmu

12 102C 3apepxaHHas 3awmTa 50N-51N lo> pesepBrpoBaHME perynupyemon CTyrneHmu

13 102D 3apepxaHHasn 3awmTta 50N-51N lo>> pe3epBupoBaHue perynmpyemMoin cTyneHm

14 102E 3apesepBupoBaH

15 102F 3apesepBupoBaH

Bur Appec 6uta | TenecurHanusauus

00 1040 Bbigada 6rnokupytoLlero curHana

01 1041 Mpuem GnokupytoLLero curHana

02 1042 MecTHbIM (1)/ancTaHumoHHbIN (0) pexunm

03 1043 [ncTaHuMoHHOro yrnpaBneHue/nonoXxeHne BblkIoYaTens

04 1044 HecooTBeTcTBME BCNOMOraTenbHbIX KOHTAKTOB MOSNOXEHUS BbIKNoYaTens unm coon uenu
oTkntodeHus (KOHTP. L .OTKIJ1.)

05 1045 BbikntoyaTtens BKIo4eH

06 1046 BHeLHMI cHpOC ¢ NOMOLLLIO NMOMMYECKoro Bxoga

07 1047 BHelLHee OTKIo4YeHNe C NOMOLLbIO NTOrMYeckoro Bxoaa

08 1048 Sepam He cOpoLLEHO Nocne HENCNPaBHOCTU

09 1049 OTkntoyeHne

10...15 | 104A...104F | 3apesepBupoBaH

Mpumevanue. Butbl 08 1 09 BaxHbI TOMNBKO B CTAaHAAPTHOM pexumMe paboThbl.

but Appec 6uta | CocTtosiHue

00 1060 Bxop 11

01 1061 Bxop 12

02 1062 Bxog 13

03 1063 Bxop 14

04...15 | 1064...106F | 3ape3epBupoBaH
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JNlornyeckue
?;:;Z‘glz 107) bur Aapec 6uta | CocTtosiHue
00 1070 Bbixog O1
01 1071 Bbixog O2
02 1072 Bbixoa O3
03 1073 Bbixog O4
04 1074 Beixog O5
05 1075 Bbixon O6
06...15 | 1076...107F | 3ape3epBupoBaH
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DaTtupoBaHHble cobbITUsA

Tunbl cobbITUN

YctaBka
BpPeMeHHOM
MeTKMU

OnucaHune
cdopmara
KoaupoBaHUs
coobITUA

CTekn cobbITUN

WHnumnannsauusa
cTeKa coobITuM

YTteHune cTeka
coobITUN

Jloeu4eckoe cobbimue — 3TO U3MEHEHME COCTOSIHUSI NTOTMYECKOW NepemMeHHol Sepam (61T B cnoBax,
CrnoBax ynpaBneHUsi COCTOSIHUSA U TeNecurHanunsaumm).

OHo onpegensieTcs cneayrowmmmn daktopamu:

® Anpecom CBsI3aHHOrO ¢ cobbiTuem buta.

® HanpasneHnem N3mMeHeHus.

® [laToii U BpeMeHeM: AaTupoBaHHoe cobblTve (paspelueHue: 1 mc).

MpumeyaHue. o NPOTAKEHHOCTU cobbITne ob6o3HavaeT Bce XapaKTepucTukn nameHeHnsa CoOCToAHUA.
AHarnozaoeoe cobbimue — 3T0 perncrtpauna Toka OTKNo4YeHnd.

Mpwn ycTaBky BPEMEHHbIX METOK A COBbITUI NCNONb3YOTCA BHYTPEHHUE Yackl Sepam. lMNpu
0BHapy>KeHUn cobbITUSA C HUM CBA3bIBAETCH TeKyllee BpeMs Sepam.

TOYHOCTb YacoB 3aBMCUT OT Ka4ecTBa CUHXPOHU3aLMN BHYTPEHHNX YacoB Sepam: cM. pa3gen
CuHxpoHu3auyusi, cmp. 186.

Co6bIThe KoampyeTcs B 8 Crosax € UCMoNb30BaHUEM CreaytoLei CTPYKTYpbI.

CnoBo | UHdopmauus KoaupoBaHue
JNornyeckue cobbiTUA AHanoroBble coObITUSsI

1 Tun cobbiTus 0800h 0400h

2 Appec cobbiTus Appec 6uta, koTopbIl Bbi3Ban cobbiTne | Agpeca cnoB 0254...025A
nameHenus: (1000...103F)

3nsd CBs3aHHas nHgopmaumsa | HanpasneHne cobbiTus. 3HayeHune Toka B hopmaTe 32NS
® (00000000: peaktnBaumus/

MNCYE3HOBEHNE

® (00000001: akTuBauus/nosiBreHne

5.8 [ata n Bpems B COOTBETCTBUM CO cTaHaapToM M3K 60870-5-4

[ns kaxaoro n3 AByx BO3MOXHBIX CynepBu3opoB Sepam ynpasBnseT BHYTPEHHUM CTEKOM XpaHeHus,
cnocobHbiM BMecTuTb 100 cobbiTuin. MicnonbayeTcs cTtekoBas namsaTb, TMN 06paboTku «nepBbIM
npuvwen — nepsbiM 06paboTtaH (FIFO).

MocnepHee 3anucbiBaeMoe COObITUE OTHOCUTCS K CaMOMYy CTEeKYy. OHo YKa3blBaeT Ha HacbllleHne
CTeKa.

Sepam BbINOMHAET MHULMANU3ALMIO KaXKO0ro cTeka CoObITUI crieayroL MM obpasom.
® Korpaa 3apaHbl napameTpbl HacTporku MPOTOKOJT, Sepam reHepuvpyeT nogpsig criegyowme
cobbITuS.
e [losiBrneHne cobbiTnsi NoTepyn MHOPMaLMK.
o [losiBrneHne cobbITUA HEBEPHOIO BPEMEHN.
e [losiBneHne cobbITUs OTCYTCTBUSI CUHXPOHM3ALIMM.
e Vicye3HoBeHWE COOLITUSI NOTEPU MHYOPMALIK.

® Koraa kagp BpeMeEHM pacchbiniaeTcsl Be4yLwmM YCTPOMCTBOM B MEPBLIN pas, Sepam reHepupyeT
noapsg criegyrowime codbITus.
e Vicye3HoBeHWE COOLITUSI HEBEPHOTO BPEMEHM.
e Vicye3HoBeHWE COOLITUSI OTCYTCTBUS CUHXPOHU3ALUN.

Ecnm... To... WU 3atem...

Cynepsu3op u3BnekaeT us | Ctek 3anonHseTcs 6eicTpee, Yem onycTowaeTcs | ATOT CTek nepectaeTt

CTeka MeHbLLEe COBbITUN, YEM | U MPOUCXOAMT HaCbILLEHME: NOSIBREHNE COBLITUS | 3aNONHATLCA, U nocneayoLmne
reHepupyeT Sepam. noTepu MHopmaLmn reHepupyeTcsi B cobbITUSA yTpaumBaloTCS.
LLIECTbAECHT YETBEPTON NO3ULINN.

CynepBun3op n3Bnekaet 13 CTek NonHOCTLI0 ONycToLaeTes: reHepupyeTcs | 3anonHeHue HauMHaeTcs CHoBa
cTeka bonblue cobbITUIA, YeM | CHE3HOBEHME COBLITUA NOTEPU MHAOPMALMK U | C COBLITUI, OBHaPYXXEHHBIX C
reHepupyeT Sepam. COCTOSIHUSI CUHXPOHU3aLIUN. 3TOro MOMeEHTa.
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Tabnuubl
CoObITUN

CnoBo o6mMeHa

Sepam npegocTaBnseT BegyLlemy Ase Tabnuubl COObITUI, KaXabIN CTEK COObITUI MOXET
OCYLLIECTBMNATLCS NakeTaMu MakCUMyM Mo YeTbipe cobbiTuA:

DaTtupoBaHHble cOObLITUA — NepBas Tabnuua Appeca YTteHue 3anucb
CnoBo obmeHa 0040 3 6, 16
Co6bITne Homep 1 0041...0048 3 -
CobbiTne Homep 2 0049...0050

Co6biTe Homep 3 0051...0058

Co6biTe Homep 4 0059...0060

DaTtupoBaHHble cOObLITUA — BTOpas Tabnuua Appeca YteHue 3anuchb
Cnoso obmeHa 0070 3 6, 16
Co6biTne Homep 1 0071...0078 3 -
CobbiTne Homep 2 0079...0080

Co6biTe Homep 3 0081...0088

Co6biTe Homep 4 0089...0090

MpumeyaHue. CumnTbiBaETCSA TONBKO CNOBO 0OMeEHa, Unu Bcs Tabnuua. ‘

Cnoso obmeHa ncnonb3dyeTcd Ona NpoBepKn YTeHUA cobbITuii. OHO BbIFMSANT cnegyoowmm 06pasoM.

Bur |15 \14 ‘13 \12 \11 ‘10 \9 ‘8 7 ‘6 \5 \4 \3 \2 \1 \0

- KonuyectBo obmeHos 0...255 KonunyectBo cobbiTuii 0...4

Mocne nogaum NuTaHMs KONMYECTBO OOMEHOB yCTaHaBNMBAETCs Ha 3HavyeHne 0 1 yBenmymnBaeTcs ¢
KaXkOow nepefaven HOBOro nakeTta CobbITUIA.

HocturHys makcumanbsHoro 3HaveHus (FFh), oHo aBTomaTnyecku BosspaluaeTcs K 0.
M3meHeHve konnyecTBa o6MeHOB reHepupyeTcs Sepam 1 dUKenpyeTcs Cynepsu3opoMm.

KonuyecTtBo cobbiTuin YKa3blBaeT Ha KOJiM4ecTBO OencTBUTENbHbLIX COObLITUIA, NPUCYTCTBYYHOLLUX B
Tabnuue. OcTanbHas 4YacTb Tabnuupl HecylleCTBEeHHa.
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MocnepnoBa-
TeNnbHOCTb
o6meHa

MpoTokon rapaHTUpyeT, YTo cobbITvsA He ByayT NnoTepsiHbl Aaxe B criydae npobnem co cBA3bio. [Ans
3TOro Sepam MCnonb3yeT ABa 3HAYEHWS, 3aKOANPOBAHHbIX B CIIOBE OOMeHa:

® n: Konnyectso 0OMeHOB.

® m: KonnyectBo CoObITUIA.

dtan OnucaHue CnoBo o6meHa

1 Ecnu nmetotca kakne-nmbo cobbiTus, Sepam nepegaet ux B Tabnuuy m n,m# 0
3anvcbiBaeT B CoBe obMeHa MX KOnM4ecTBo (m).

CynepBun3op oTnpaBsnseT 3anpoc YTeHNs cobbITUN. n, m
Ecnu Tabnuua He nycta, Sepam oTnpasnseT AaHHble Tabnuubl. n, m
CynepBu3op kBUTUpyeT obMeH, 3anvcbiBas B ClI0BO 06MeHa: n, 0

® KonmyecTBo 0GMEHOB: KOJIMYECTBO BbIMOSTHEHHLIX OOMEHOB.
® KonuyecTtBo cobbiTuit: 0.

Sepam BbINnonHAeT copoc Tabnuubl Ha 0 n yaanseT KBUTUPOBaHHbIE cobbiTus. | n, 0

Ecnu umetotcs kakme-nnbo HoBble cobbITUS, Sepam nepegaeT ux B Tabnuyy, [ n+1, m'
3anucbIBaeT KX KONMYEeCTBO (M') U yBENMUYMBAET KONUYECTBO OGMEHOB.

7 Mocne aToro Becb NpoLecc NoBTopseTcs ¢ atana 2. -

MpumeyaHusa.

® [loka cobbITue He KBUTUPOBaHO, Tabnumua ocTaeTcsi B MPEXHEM COCTOSHUM, MPUYEM ee MOXKHO
npoynTaTb.

® B cnyyae HenpaBunbHOIO KBUTUPOBaHWA (HEBEPHOE 3HaYeHne crioBa 06MeHa) OHO UrHOpupyeTcs, a
Tabnuvua octaeTcs B MPEXHEM COCTOSIHUW.

® 3anucs 3HaveHusa FFh B cnoso obmeHa (noboe konmyecTtBo 06MeHOoB, konnyecTso cobbiTui = FFh)
BbI3bIBAET MOBTOPHYIO MHMLMANM3aLmio COOTBETCTBYIOLLErO cTeka cobbiTuii. Bce coxpaHeHHble (Ho
He oTrnpaBrieHHbIE) CODObITUA YAaNsoTCS.

® CynepBr30p OTBEYaeT 3a COPTUPOBKY AATUPOBAHHbIX AAHHbLIX B XPOHOOMMYECKOM nopsake.
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YcTtaHoBKa Aatbl U BpeéMeHU, CUHXpOHU3auus

BBegeHue

HacTtpouka
BpeMeHU U aathbl

CuHXpoHMU3auma

Uunkn
CUHXPOHU3aLUMn

ToyHOCTb 4YacoB

Sepam ocyLLEeCTBRSIET yNpasreH1e J4aTol U BpeMeHeM Ha BHYTpeHHMX Yacax. MNpu notepe
onepaTyBHOMO NUTaHWsi pabTa BHYTPEHHMX YacoB NOAAEPKUBAETCS 3acUeT YyCTaHOBMEHHOTO B Sepam
anemMeHTa NuTaHus.

B yacTHoCcTH, BHyTpeHHee Bpemsa Sepam MUCMonb3yeTcs AN yCTaHOBKN BPEMEHHbBIX METOK COObITUIA 1
CUrHanusauuin.

[aTy n Bpems MOXXHO NOCMOTPETbL Ha AMUCNIIee B MEHIO NapameTpoB.

Sepam Takxe ycTaHaBMMBaeT B KOHTPOSIbHOM CroBe cobbiTve HEBEPHOro BpeMeHu Sepam (6ut 12),
coobLas Tem caMbiM O He0HX0AMMOCTUN 3a4aTh BpEMSI.

Mpu nopadve nuTaHus Ha Sepam Bpems 3aJaeTcsl aBTOMAaTUYECKW C NUTaeMbIX OT AneMeHTa NUTaHus
4YacoB, ecnn anemeHT paboTaer.

Bpewmsi u gata 3agatoTcsa cneayowmm obpasom:

® B MecTHOM pexume c nepefHen naHenu (MeHo NapameTpoB).

® [lyTem 3anucy (eavHbIM 6110KOM) HOBOTO 3HaYeHWs! AaTbl U BPEMEHW B 30HY CUHXPOHU3aLmu (kaap
BpemeHn Modbus).

Kapp BpemeHun ncrnonb3yeTcs Kak Ans yCTaHOBKM BPEMEHU, TaK 1 ANs CUHXPOHM3auun Sepam. B atom
cnyyae, 4Tobbl 06eCneunTb CUHXPOHU3aLMI0 BPEMEHM, OH OOMKEH nepeaaBaTbCs perynsapHo, ¢
KopoTkuMu nHTepsanamu (10—-60 cekyHa). AToT kagp 06bIYHO NepefaeTcs LWMPOKOBELLATENBHOM
paccbinkon (Homep Begomoro yctponctaa = 0).

B cocTosiHuM cUHXpOHM3aLMK OTCYTCTBUE NpMEMa Kaapa BpeMeHU B TedueHne 6onee 200 cekyHa,
NPVBOAUT K MOTEPE CUHXPOHM3auun (6ut 13 KOHTponbHoro croea B 1).

Kaxkabli LMK CUHXPOHM3aLMK BLINOSHAETCS criedyowmnmM obpasom.

dran Onucanue
1 CynepBun3op 3anucbiBaeT CBOK AAaTy N BPEMS B 30HY CUHXPOHMU3ALIMMN.
2 Sepam nepexoanT B HECUHXPOHHOE COCTosIHWE (6UT 13 KOHTpOonbHOro crnosa B 1) U copackiBaeT cBOU
Yachbl.
3 Ecnn amnnutyga cbpoca coctasnsieT MeHee 100 mc, Sepam BO3BpaLLaeTcsl B CUHXPOHHOE
COCTOSIHUE.

TOYHOCTb YacoB 3aBUCUT OT BEAYLLEro YCTPOWUCTBA U 3a4epKKv nepeaayn kagpa BpeMeHU no cetu
cesi3u. [Nepen oTnpaBKol Kagpa BpeMeHW CynepBrn3op AOSMKEH yoeauTbesl, YTo Ha BCe OTrNpaBneHHble
3anpockl YTEHUs Nony4eH oTBeT. CUHXPOHU3aUMs Sepam BbINOMHAETCH HEMeASIEHHO Nocre NonyyYeHust
Kagpa.

Ecnu kagpbl NpoXoasT Yepes Wwito3 (Npu paboTe HECKOMNbKUX BEAYLUUX), yOeanTech, YTo 3TO He
NPUBOAMT K 3aMeaneHuNIo nepenaqmn.
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YteHune npeHtucpukaumm Sepam

BBeaeHue q)yHKLI,VIﬂ YTeHunda VI,CI,eHTI/I(*)I/IKaLI,I/II/I yCTpOﬁCTBa MOXeT ObITb UCNONb3oBaHa Anst CTaHOapTHOro Aocrtyna

K MHcpopmaLmn, Tpebyemont ons ogHO3HAYHOW naAeHTUdMKaLMM YCTPOMCTBA.

Sepam nogaepxuBaeT MYHKUMIO YTeHNSA naeHTudukauum (yposeHs cootseTcTus: 02). MNonHoe
onuncaHune gyHKuMmn cm. Ha Beb-cavite Modbus (www.modbus.org). [NprBegeHHoOe Hxe onucaHue
ABMNAETCA COKPALLEHHbIM BapMaHTOM peanusauny yHKUMKW, afanTUpoBaHHbIX Ans npumepa ¢ Sepam.

UpeHtndmkauma VageHtudpmkaumsa Sepam coctomT ns ctpok ASCII cumBonoB, Ha3biBaeMbix 06bekmamu.

Sepam cepun 10 gy 0411 Sepam pasaeneHbl Ha ABe rpynMbI:

Fpynna | Ne | O6bekT 3HayeHue OnuHa

1 0 | VendorName (npoussoguTenb) "Schneider Electric" 18 (12h)
1 | ProductCode (koa npogykta B dpopmate EAN 13) "(EAN13)3 30343 seeeee " 20 (14h)
2 | MajorMinorRevision (Homep Bepcuu NpUNoxeHns) "Vx.y" 5

2 3 | VendorURL (cant nponssoamntens) "www.schneider-electric.com”| 26 (1Ah)
4 | ProductName (HaMmeHoBaHve npoagykTa) "Sepam series 10" 15 (OFh)
5 | ModelName (HanmeHoBaHue mogenu) "S10 - eee" 11 (0Bh)
6 | He ncnonbsyetcs 0

ProductCode Kog EAN13 cogepxuT ngeHtudmkatop Sepam, 3akogupoBaHHbIv ¢ nomMoLLbio 13 umdp:
OpraHusauus ctaHgaptTusauumn | MpousBopgutens | — | UaeHTudu- | KoHTponbHas cymma
KaTop
3 30343 0 | 598e- BbluncneHunsa nposeaeHbl Ha OCHOBaHUN
http://www.ean-int.org

Mopenu n nx CumBonbHasa ctpoka ModelName siBnsietcs kpatkum ngeHtudmnkaropom Sepam. Kaxxaas ctpoka

naeHTudukaro- ModelName nmeeT cooTBeTcTBYIOLLYO cTPOoKy ProductCode (Tonbko ogHy).

pe! ModelName (HaumeHoBaHue Mmogenum) ProductCode (kog npoaykra)
"Unknown application" (HenssectHoe "(EAN13)0 00000 000000 0"
npunoxeHune)
"S10 - A 41A" "(EAN13)3 30343 059808 4"
"S10-A42A" "(EAN13)3 30343 059809 1"
"S10 - A 43A" "(EAN13)3 30343 059810 7"
"S10 - A 43A DK" "(EAN13)3 30343 059825 1"
"S10-A41E" "(EAN13)3 30343 059811 4"
"S10-A42E" "(EAN13)3 30343 059812 1"
"S10-A42EG" "(EAN13)3 30343 059828 2"
"S10-A43E" "(EAN13)3 30343 059813 8"
"S10-A43EDK" "(EAN13)3 30343 059826 8"
"S10 - A 41F" "(EAN13)3 30343 059814 5"
"S10 - A 42F" "(EAN13)3 30343 059815 2"
"S10 - A42F G" "(EAN13)3 30343 059829 9"
"S10 - A43F " "(EAN13)3 30343 059816 9"
MpumeyaHus.

® [InuHa ctpoku "Unknown application" coctaBnsieT 19 cMmBonosB.
® [1poGenbl B ctonbue ProductCode He nmetoT 3HayeHus. B koge EAN13 mexay undpamu npobenos

HeT.
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Kapp 3anpoca

Kagp otBeTta

Uckniountennb-

HbI OTBeT

Kapgp 3anpoca YTeHusi naeHTumKaLmMm CoCToMT U3 CneayroLmx nonen.

Mone Pa3mep (B 6anTax) | 3HavyeHue
Homep Begomoro ycTponcTaa 1 1..247
Koa dyHKumm 1 43 (2Bh)
Kon BcnomoratensHon dyHkumm (MEI) | 1 14 (OEh)
Twn yTeHus 1 01 vinn 02
He ncnonesyetcs 1 00
CRC16 2 BbluncneHHoe
®pelim oTBETa COCTOUT U3 CrieayoLmxX Nonen.

Mone Pa3mep (B 6anTax) | 3HayeHue
Homep Begomoro ycTponcTaa 1 1...247
Koa dyHKumm 1 43 (2Bh)
Kop BcnomoratensHon dyHkummn (MEI) | 1 14 (OEh)
Tun yteHus 1 01 wnn 02
YpoBeHb COOTBETCTBUSA 1 02

He ncnonesyetcs 1 00

He ncnonbayetcs 1 00

KonuyecTBo 06EKTOB

n =3 nnn 7 B COOTBETCTBUM C noniem "Tun YteHuns"

Homep nepsoro oGbekTa

obj1

[nuHa nepBoro obbekTa 1 Ig1
ASCII-cTpoka nepBoro obbekTa Ig1 txt1

Homep n o6bekTa 1 objn

[nnHa n obbekTa 1 Ign
ASCIll-cTpoka n obbekTa Ign txtn

CRC16 2 BbluncnenHoe

B crnyyae olunGku Bo BpeMsi 06paboTkm 3anpoca Sepam oTnpaBnsieT UCKITHYUTESbHbIN OTBET, KOTOPLIN

COCTOUT M3 criegyoLmx nonen.

Mone Pa3mep (B 6arTax) | 3HauyeHue

Homep Begomoro 1 1...247

Koa dbyHkumun, yBenuyeHHbI Ha 80h | 1 171 (ABh)

Koa BcrniomoratensHow gyHKUnn 1 14 (OEh) nnu gpyroi, ecnu NONyYeHHbIN KOA HEBEPeH

(MEI)

MckniounTenbHbIn Kog 1 01: MonyyeHHbIN KO4 BCnomoraTernbHON PyHKUMN
HeBepeH (14) nnn HenpaBUNbHbIA TUN YTEHUS
(hanpumep, 4)
03: HeBepHble AaHHble (HeBepHasi AnuHa Kagpa)

CRC16 2 BbluvcneHHoe
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7.2 MpoTtokon M3K 60870-5-103

CopepxaHue [aHHbIn pasgen nocssilweH cneayowmnm TeMam.

aToro pasgena Tema CTpanuua
MpeseHTaumn 190
Crangapt M3K 60870-5-103 191
MpuHUmMn npotokona MOK 60870-5-103 192
Cpauva B aKcnnyataumio 1 amarHocTuka 193
[ocTyn K AaHHbBIM 194
Mpocpunb cBsisn Sepam 195
Tabnuua aaHHbIX Sepam 200
KoampoaHue kagpoB un nHcdopmauum ASDU 1, 2, 5, 9, 20 203
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Mpe3eHTauus

O6wme
NosioXeHus

[docTtynHble
AaHHble

Kaxpoe Sepam cepun 10 A ocHaLLeHO NOPTOM CBA3N.

CBsa3b no npotokony M3AK 60870-5-103 no3sonsieT noakntovate Sepam cepum 10 A K cynepBur3opy unm
no6omy apyromy yCTPOWCTBY, BbINOMHAKOLWEMY porb Beayulero B cetn MOK 60870-5-103.

CBs3b OCHOBaHa Mo NpuHLMNY "BeayLiMin-BeaoMbIR".
® Sepam cepun 10 A Bcerga BbICTyNaloT B Ka4eCTBE BEAOMbIX YCTPOWCTB.
® [1aBHOW CTaHUMeEN ABNSETCS CynepBM3op Unu gpyroe yCTpomucTBO.

Cgs3b no npotokony M3K 60870-5-103 moxeT 6bITb Mcnonb3oBaHa AN AUCTaHLMOHHOMO BbIMONHEHNS
cneayowmnx yHKLUR:

® CuuTbiBaHME N3MEPEHWIA.

® YTeHue COCTOSHUS U AaTUPOBAHHbIX COObITUNA.

® YCTaHOBKa BPEMEHU N CUHXPOHU3ALMS.

® [lepenaya KOMaH AUCTaAHLMOHHOIO YNpaBneHus.

192



Sepam cepun 10 — CBs3b

Crtanpgapt M3K 60870-5-103

OnucaHue
cTaHpapTa
M3K 60870-5-103

Mpodunb cBA3N
M3K 60870-5-103

MpoTokon MAK 60870-5-103 siBnsieTcsi conpoBoAMTENbLHOM HOPMOM Ans UHTepdenca cBA3M,
obecneynBaoLero o6MeH AaHHbLIMU MeXay YCTPONCTBaMU 3alUUThbI.

Hopma MOK 60870-5-103 paspaboTaHa Ha OCHOBaHMM NPOEKTHO-U3bickaTenbckux paboT Komuteta TC57
MO3K B 0611acTi 3HEpProcMcTeM M COOTBETCTBYHIOLLIMX CUCTEM CBSI3N.

OT0 conpoBoauTenbHas HOpMa OCHOBHbLIX cTaHaapToB cepun M3OK 60870-5.

SABNSSICL CONPOBOAUTENBHOW HOPMOWA, NPOTOKON A0GABMSET ONUCAHUS U (DYHKLMOHAarbHbIE NPOGUH,

yKa3aHHble B OCHOBHbIX CTaHAapTax:

® onuvcaHue ocobblX Cry4aeB UCTONb30BaHUsi 06 bEKTOB AAHHBIX;

@ onuvcaHue crneumnarbHbIX OGbEKTOB AaHHbIX;

® onvcaHue cnyxeGHbIX NpoLedyp Unu napameTpoB, SBMSIOLMXCS AONOMHUTENBHBIMWA OTHOCUTENBHO
OCHOBHbIX CTaHAAPTOB.

Hopmoit M3K 60870-5-103 onpepensieTcs nopsagok obecneveHusi CBA3n Mexay YCTpoWCTBaMuy 3almThl
1 06opyAoBaHMEM, OCYLLECTBSAIOLMM yNpaBreHne 1 KOHTPOMb (cucTeMa amcneTyepusauum unm
CynepBM30p) Ha 3MNEeKTPUYECKOW NOACTaHLMN.

MonHbIn TekcT Hopmbl NpoTokona M3K 60870-5-103 MoxHO nonyynTh Ha cante MexayHapogHon
3MNEeKTPOTEXHNYECKON KOMUCCUM Mo aapecy: http://www.iec.ch.

®DyHKUMN NPUMEHEHUS], BbIOpaHHbIE B COOTBETCTBUM co cTaHaapTom MAK 60870-5-5 MNpouecc ansa
nonb3oBartens

Brioku cnyxebHbix AaHHbIX A NPUMEHEHNS, BbIBpaHHOIro B COOTBETCTBUM CO
ctaHgapTom M3K 60870-5-3 MpuknagHon yposeHb

OneMeHTbl AaHHbIX 4115 NPUMEHEHNS!, BbIGPaHHOrO B COOTBETCTBUM CO CTaHAAPTOM (ypoBerb 7)

M3K 60870-5-4

Mpoueaypbl ycTaHOBNEHUS CBA3M ANS Nepefayn AaHHbIX, BbibpaHHbIe B COOTBETCTBUN
co ctaHgaptom M3K 60870-5-2 YpoBeHb KaHanoB CBA3N

dopmaTtbl KagpoB nepegadn aHHbIX, Bbl6paHHbIe B COOTBETCTBUWM CO CTaHOApPTOM (YPOBeHb 2)

M3K 60870-5-1

OnTOBOSIOKOHHANA NNHUSI CBSI3W, OpraHM30BaHHas B COOTBETCTBMM CO CTaHAapTaMu dusunuecknii yposeHb
MO3K 60874-2 nnu M3K 60874-10, MOK 60794-1, MOK 60794-2, nn6o nuHUS cBA3MN (ypoBeHb 1)
RS-485 13 megHbIx NpoBOAOB, OpraHM30BaHHas B COOTBETCTBMM CO cTaHAapTom MOK

lMpogpune cesizu MOK 60870-5-103
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MpuHuun npotokona MIK 60870-5-103

Oo6wasn
nHdopmauusa

Pexunmbli
CBSI3N

Pexnm
KOHTpoOns

Pexum
"YnpaBneHue"

MHuumanusauus
nHTepdenca
cBA3N

XapaKTepucTukm
OaHHbIX

Hopma M3K 60870-5-103 onpefensieT NpoTOKON MHOTOTOYEYHOW CBS3U, KOTOPbIN obecneunBaeT obMeH
nHopMaLme Mexay CUCTEMON ynpaBneHns (CUCTEMO AncneTyepm3anmm Unm cynepeusop) U OgHUM

WM HECKONBbKMMM yCTPONCTBaMu 3awwmTthl. Cuctema ynpaBneHus npeactasnseT cobon "Beayiero”,
YCTPOMCTBA 3alLnThbl ABNATCA "BegoMbiMn”. Kaxasin "BegoMbln" ngeHtudunumnpyeTcs no
eQuHCTBEHHOMY afpecy, oT 1 oo 254. Agpec 255 npegycmoTpeH Ang nepegayv kaapos
LLUMPOKOBELLATENBHOW PaCcChINKON.

Hopma M3K 60870-5-103 onpeaensieT ABa pa3Hbix cnocoba obmeHa faHHbIMU:

® OJVH MeTod OCHOBAaH Ha MCNOMb30BaHWN NpeaBapUTENbHO YCTAHOBIIEHHbIX CTPYKTYP AaHHbIX
(ASDU — Application Service Data Unit, 6ok npuknagHbix CEPBUCHBLIX AAHHBLIX) Y NPUKNAAHbIX
npoueayp, obecneunsatomx nepeaady CTaHAapTU30BaHHbIX AaHHbIX;

® [pyrovi MeTog npeanonaraeT UCNofb30BaHWe rpynmnoBoro (HacTpamBaemoro) o6cnyxmBaHus,
obecneunBatoLlero nepegady nHdopmaumm nobdoro Tuna.

Sepam He UCnoJib3yeT HacTpansaemoe OﬁCJ'Iy)KVIBaHVIe.

MpoTokon pasnuyaert:

® pexuM KoHTponsa ans nepegaydn ASDU, BblgaBaeMbiX yCTPONCTBOM 3awmnThl ("BegoMbIM"), B
cucTtemMy ynpasneHus "BegyLiemy";

® pexum ynpasneHus ansa ASDU, HanpasnsiemMbIx CUCTEMOW yNpaBfieHNs yCTPONCTBY 3aLUUThI.

CBsa3b OCHOBaHa Ha LMKINMYeCcKoln nepeaade "BeayLimMmM" 3anpoca Ha kaHanbHOM YPOBHE, B OTBET Ha
KOTOpbI "BeOOMbIN" NnepedaeT CBOM AaHHbIE:

@ 0onpoc AaHHbIX knacca 1 ucnonb3yeTcs, rmaBHbIM 06pa3om, Ansi nepefayYn cobbITUi;

@® 0OnpoC aHHbIX Knacca 2 NpUMeHsIeTCs Ans LUMKIMYECKoW nepeaayn pesynbTaToB U3MEPEHUIA.

"Beaywmn" moxeT BblaaBaTb:

® KomaHAbl obLLero ynpaBneHus (QUCTaHLMOHHOE ynpaBreHne);

©® 0o6LMI 3anpoc Anis NOoNyYeHns B OTBET TEKYLLEro 3Ha4eHUSA COCTOSHUIA U OAaHHbIX CUrHanu3auum
"Begomoro";

® KOMaH[bl Ha CUHXPOHM3aLUUI0 BPEMEHU;

@ KOMaH[bl Ha NOBTOPHYIO MHMULMaNu3auuo nHTepdenca ceasm.

MHuumanusaumsa nHtepdenca cesasm "BegomMoro” npomMcxoanT TONbKO MNOCNe npuemMa 3anpoca Ha
WHMLUManu3aumio, HanpasneHHoro "BeayLmm".
"Begombli" onpegensieT oTCyTCTBME 3anpoca oT "Beayllero” v npepbiBaeT cBa3b. [ns

BOCCTaHOBIEHUS CBA3N "BedyLumii" OMKEH HanpaBnTb 3anpoc O NOBTOPHOW MHULManM3aunm.

Bce gaHHble obMeHa Mexay CMCTEMON yNpaBneHWs 1 yCTPONCTBOM 3aLLnTbl UMEIOT criegytoLmne
XapaKTepUCTUKK:

® Homep dyHkumm (FUN);

® Homep AaHHbIX (INF);

® Homep ASDU, ucnonbsyemoro ans nepefayn AaHHbIX;

® npuynHa nepegaym aaHHbeix (COT).
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Cpava B JKcnnyaTauyno u AqnarHoCTuka

MapameTpbl
npotokona
M3K 60870-5-103

CraHpapTHble
napameTpbl

CurHanbHas
namna
aKTUBHOCTMU
KaHana

MapameTpbi Bo3MoXxHble 3HaYeHus 3HauyeHue No yMonyaHulo

Anpec ..254 1

CKopoCTb nepeaaym 4800 6oa 19200
9600 6op

19200 604
38400 6op

KoHTponk no 4eTHocTy HeT (2 cTonoBbIx 6uTa) YeTHbIN

KoHTponb no yeTtHocTu (1 cTOnoBbIA 6UT)

® o0 060 0 o0 °

KoHTpornb no HeyeTHOCTU (1 CTOMNOBBIN BUT)

Mepwopg umknuyeckux ASDU

Mepvoa hopmrpoBaHUsa 1 akTyanusaumm ¢ MOMOLLLI0 Sepam LMKIUYECKUX AaHHbIX (M3BMEPEHNIA).
[JaHHbIn napameTp, BblpaXXeHHbI B CEKyHAaX, yCTaHaBnnBaeTCcs B COOTBETCTBMM C NEPUOAOM Onpoca
Mo 3TMM AaHHbIM, BbINOMHAEMbIM CUCTEMON AMCTeTYepusaLmnm.

Tanimep HeaKTMBHOIO COCTOSIHUA

B HopmanbHOM pexvme cuctema gvcrneTyepusaummn perynspHo HanpasnsaeT 3anpockl Sepam. Kaxabin
Sepam oTcrnexvBaeT akTUBHOCTb CUCTEMbI AMCNETYEPU3aLIMIN NyTEM KOHTPONS PerynspHoOCTU
3anpocos.

Ecnn Sepam He nonyuunn 3anpoc B Te4eHWe YyCTaHOBNEHHOrO Nepmuoaa BpeMeHu (TaiMep HeakTUBHOMO
COCTOsIHUS1), TO Sepam BrokupyeT CBOW MOPT CBSA3W 1 Bonblue He OTBeYaeT Ha nocneayoLue 3anpochbl
cucTeMbl gucnetyepumsaumm.

[Ina BoccTaHOBMNEHMSA CBSA3M C 3abM0KMpOBaHHBIM Sepam cucTema aucnetyepmsannm JomkHa
BbIMOMHWUTL NpoLeAypy NOBTOPHON MHMLMANU3auuu.

MNepvopn BpeMeHHON CUHXPOHU3aLUU

BpemeHHas cnHxpoHu3aumsa obecneumBaeTcst nytem nepegayn ASDU 6.

Ecnu no ncreyeHun spemenn T (nepron BPEMEHHON CUHXPOHM3aLuun) AaHHbin ASDU He nonydyeH,
Sepam onpegensieT, YTO ero BHyTPEHHUI TaiMep He CUHXPOHM3MPOBaH 1 JobaBnseT K AaHHbIM C
yKasaHveMm faTbl 1 BpeMeHU nHgpopmaumio "BpemMs He BbICTaBneHo".

BnokupoBka pexuma KOHTponsi
Sepam MOXeT NPMOCTaHOBUTL BblAaqy AaHHbIX B PEXMME KOHTPOSS B COOTBETCTBMM C NpoLiegypoit no
npoTokony M3K 60870-5-103.

MapameTpbl Bo3moxHble HazHa4yeHus 3HayeHus no
yMoOn4aHulo
Mepwog umknuueckmx ASDU 0..60c 5c¢c
Tavimep HeaKTUBHOIO COCTOSIHUS 0...60 000 c 0 (He ycTaHOBnEHO)
[Mepron BpeMeHHOW CUHXPOHU3aLuun 0...60 000 MuH 0 MyH
Bnokuposka pexuma "KoHTponb" Het/pa Het
<+

__5 CeeToavnon AKTUBUPYETCA Npu oTnpaBke Uin nonyvyeHnmn pacTtpoB B CETU.

MpumeyaHue. MuraHue ykasblBaeT Ha nepeady AaHHbIX Ha Sepam unm ¢ Hero. ATO He rapaHTUpyeT
YCMEeLIHOCTb A0CTaBKMN AaHHbIX.
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JocTyn K AaHHbIM

BBegeHue

Cnucok
CTaHAAPTHbIX
¢yHKLUMN

M3K 60870-5-103

Cnucok
thyHkumA,
OTHOCHALLMXCA K
Sepam

Cnucok
CTaHOapTHbIX
ASDU

Sepam sBNAeTCA MHOrOMYHKLMOHANbHBLIM LIMGPOBLIM pene 3aluTbl, KOTOPOE NPeaoCTaBAeT O4eHb
MHOrO pasnunyHow nHdopmaummn. JaHHele Sepam rpynnupyoTcs Mo HOMEpamM COOTBETCTBYOLLMX

PYHKUMNA.
Mogpo6Hoe onucaHne gaHHbIX Sepam (BknoYast HoMep YHKLUKM 1 HOMEepP) NpUBEAEHO B pasaene
Tabnuya 0aHHbIX Sepam, cmp. 200.

Sepam nogaepXkvBaeT NoArpynny CTaH4APTHbLIX (OYHKLMIA, NPUBEOEHHYIO HWXKe. [na aTux yHKUUiA
Sepam vcnonb3yeT ctaHaapTHele Homepa FUN u INF.

FUN | HasBaHue yHKLUMM
255 Cuctema
160 MakcumanbHasa TokoBas 3alumTa

[na cneumanbHbIX PyHKUMI B Sepam ucnonbaytotcs YacTHele Homepa FUN un INF.

FUN | HasBaHue dyHkuumn

21 Bbikntoyatenu u ceTb

31 Jlornueckune Bxoabl

106 3alumTa OT TennoBou neperpysku
11 [ononHuTeneHble n3MepeHns

Sepam nogaepxvBaeT cnegyoLwyto noarpynny ctaHgapTHeix ASDU.

ASDU

DyHKUMNA

Pexum koHTpons

Pexum ynpaBneHus

1

[atupoBaHHOe coobLieHne

2

[atnpoBaHHOe coo6LLEeHNe C OTHOCUTENBbHBLIM BpeMeHeM
(Sepam He paboTaeT ¢ OTHOCUTENBHLIM BPEMEHEM: B
ASDU B cooTBeTCTBYOLMX Nonsix ctout 0)

Coo06LueHve nageHTugpunkaunm

BpemeHHas crHxpoHu3aums

O6wwmi 3anpoc

3aBepLueHmne obLuero sanpoca

©O©| | N| O »

Namepenns I

Ob6wwee ynpaBneHne
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Mpodunb cBA3n Sepam

BBegeHue

dusnyeckun
ypOBeHb

KaHanbHbIN
ypOBeHb

Mpodunb cBA3M Sepam onpegensieT, kKakum 06pa3om BO3MOXHOCTU cTaHgapTa MOK 60870-5-103
peanusytoTcst B Sepam.

OnucaHue 1 nocregoBaTenbHOCTb NaparpadoB AaHHOIO pa3aena HaMepeHHO NpUBEAEHbI B
COOTBETCTBMU CO cTaTben "8. MexceTteBon obmeH" ctaHaapta MOK 60870-5-103.

X YkasblBa€eT Ha TO, 4YTO Sepam nogaepXxuneaeT aHHY0 BO3MOXHOCTb CTaHAapTa.

O YkasblBaeT Ha To, YTO Sepam He NOAAEPXKUBAET AaHHYHO BO3MOXHOCTb.

AnekTpuyeckun nHtepdenc
X RS-485 (ctangapt EIA)
X KonuyectBo Harpysox ...... T Ha OfHO YCTPOWCTBO 3aLUUThI

MPUMEYAHUE. Ctangapt EIA RS-485 yctaHaBnuBaeT MakcMmMarnbHOE YMCIo U3 32 Harpy3ok,KoTopble
MOryT (PYHKLMOHMPOBATbL Ha OAHON NMHUW. [JlononHMTENbLHY0 NHAOpPMaumMIo cM. B naparpade 3
craHpapta EIA RS-485.

OnTuyeckn uHTepdenc
O CTeknoBONOKHO

O MnacTtnkoBoe BOMOKHO
O Tun pasbema: F-SMA

O Tun pasbema: BFOC/2.5
CKopocTb nepepaum

X 9600 6ut/c

X 19200 6ut/c

BbI6Op BO3MOXHOCTEN Ha kKaHaNbHOM YPOBHE HE OCYLLECTBMAETCS.
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MpuknagHown
YPOBEHb

Pexxum nepeagayu npuknagHbixX AaHHbIX

Pexum 1 (nepBbii 6anT aBnseTca Mnaawvm) ykasaHHbin B nyHkTe 4.10 ctaHgapta MOK 60870-5-4
MCNonb3yeTcst UCKIIOYMUTENBHO B COOTBETCTBUM C HACTOSILLEN CONPOBOAUTENBHON HOPMOWA.

O6wun agpec OF ASDU (COMMON ADDRESS OF ASDU)
X Oaux OBLWIN AOPEC OF ASDU (naeHTUYeH apecy BeAOMOro YCTPONCTBa)
[0 Bonee oaHoro o6uero agpeca ASDU

Bbi6Gop cTaHAAPTHLIX HOMEPOB AaHHbIX B peXUMe KOHTpons
DYHKLUMN CUCTEMbI B PEXXMME KOHTPOIA

INF CemaHTukKa

<0> 3aBepLueHue obLuero 3anpoca

<0> BpemeHHast CUHXpPOHMU3aLnA

<2> Cbpoc FCB

<3> Cb6bpoc CU

<4> 3anyck/nepesanyck

0O X X X X K

<5> BknioveHne nutaHus

CocTOsIHMA B peXXnme KOHTpons

INF CemaHTuKa

<16> AIB B genctBumn

<17> [OuctaHuuoHHas 3awmTa ucnonbyeTcs

<18> 3awwTa ncnonb3yertcs

<19> C6poc ceeTognoga

<20> 3abnokupoBaHa nepeagava B pexXume KOHTPOrs
<21> Pexum npoBepku

<22> PerynunpoBka napameTpa npu MECTHOM ynpaBrneHuu
<23> XapakTtepucTtuka 1

<24> XapaktepucTtuka 2

<25> Xapaktepuctuka 3

<26> XapakTtepucTtuka 4

<27> BcnomoraTtenbHbi Bxog 1

<28> BcnomoraTtenbHbIl BXod 2

<29> BcnomoraTtenbHbI BXoa 3

Oo0o0oDoOoDoDoDo0oo0oo0oX Oooao

<30> BcnomoratenbHbii BXoa 4

TenecurHanusauusi B peXXume KOHTpons

INF CemaHTUKa

<32> KoHTposb n3MepeHus Toka |

<33> KOHTposb n3mMepeHus HanpskeHms V

<35> KoHTponb nopsgka YepegosaHns a3

<36> KoHTponb Lienu oTKNIoYeHUs

<37> CpabaTtbiBaHVe pe3epBHOW 3aluUThbl N0 TOKY Neperpysku 1>>
<38> T[loBpexaeHue npegoxpanutens TH

<39> HapyweHune paboTbl ANCTAHLMOHHOW 3aLUUTbI

<46> [pynnoeoe npeaynpeauTensHoe coobleHne

O0OO0O0OD0ODXOoaoadd

<47> [pynnoBoW aBapuiiHbIA curHarn
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MHaukaumsa 3amMmbikaHUA Ha 3eMJ10 B peXxMMe KOHTpons
INF CemaHTuKa

<48> 3amblkaHue Ha 3emnto ¢asbl 1

<49> 3ambikaHue Ha 3emnto hasbl 2

<50> 3amblkaHue Ha 3emnio dasbl 3

<51> 3amblkaHWe CO CTOPOHbI NIMHUK

O oooaoo

<52> 3amblkaHue CO CTOPOHbI COGOPHbIX LUMH

MHaukauma HemcnpaBHOCTEN B peXMMe KOHTpons

INF  CemaHTuKa

<64> T[lyck/obHapyxeHue L1

<65> T[lyck/obHapyxeHwne L2

<66> [lyck/obHapyxeHue L3

<67> T[lyck/obHapyxeHne N

<68> OO6Lee oTKNOYEHNe

<69> OrtknioyeHue L1

<70> OrtknioyeHne L2

<71> OrtkntoyeHune L3

<72> OTkntoYeHne No ToKy neperpysku 1>> (aBapuinHoe cpabartbiBaHue)
<73> PaccTosiHue oo mecta noepexageHus X B Om

<74> TloBpexaeHne co CTOPOHbI NOTPebuTens / co CTOPOHbI NIMHUK
<75> T[loBpexaeHne Co CTOPOHbI UCTOYHMKA NUTaHNS / CO CTOPOHBbI COOPHBIX LLWH
<76> [lepenaya curHana AUCTAHLMOHHOW 3aLUUThI

<77> [lpuem curHana AUCTaHLUMOHHOW 3aLUUTbI

<78> 3oHa 1

<79> 3o0Ha 2

<80> 3oHa 3

<81> 3oHa 4

<82> 3oHa 5

<83> 3oHa 6

<84> OO6LwWwi 3anyck / obHapyxeHue

<85> TloBpexaeHue BbiknoYaTens

<86> OTKno4eHNe cucTeMbl n3amepeHui L1

<87> OTKIoYeHMEe cUCTeMbl U3mepeHun L2

<88> OTKMo4YeHMe cucTembl namepenun L3

<89> OTKmMoYeHMEe cUCTEMbI M3mepeHun E

<90> OrkntoyeHue |>

<91> OTkntodeHune |>>

<92> OrtkntoyeHue IN>

X XXX OOOOOOOOOoOooOoOoOoooooooooox ooooaod

<93> OTkntoyeHue IN>>

Muaukaumn AlNB (aBTOMaTM4eCKOro NOBTOPHOIO BKITHOYEHUSA) B PEXXMME KOHTPONs
INF  CemaHTuKa
O <128> AsTOMaTM4ecKui BbiknoHaTens "BkoveH" dpyHkumen AlB
O <129> AsTOMaTtU4eckui BbiknovaTens "BkoveH" dyHkumnen AlB ¢ BblaepxKo BpemeHu
O <130> Bnokuposka AlB
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N3mepeHus B pexxmme KOHTponsi

INF  CemaHTuKa

<144> amepsiemasn BenuyumHa |

<145> Namepsiemble BenuumHebl |, V

<146> Wamepsiemble BenuumHel |, V, P, Q

<147> Namepsemble BenuumHbl IN, VEN

<148> Wamepsemble Benuuumhbl IL1, 2, 3, VL1, 2,3, P, Q, f

X O 000

HacTtpanBaemoe o6cnyxnBaHue B peXXnme KOHTpPOIs

INF  CemaHTuKa

<240> YTeHue 3aronoBKOB BCEX onpeaerneHHbIX rpynn

<241> YTeHue 3Ha4eHui unu atpubyToB BCEX 3anUCein OAHON rpymnnbl
<243> YrteHue cnmcka oOgHOM 3anucu

<244> YrteHue 3Ha4YeHUs unu atpubyTa ofgHoW 3anucu

<245> 3aBepLueHne obLlero 3anpoca 6a3oBbIX AaHHbIX

<249> 3anucb C KBUTUPOBAHMEM

<250> 3anuchb C BbINOMHEHUEM

O o0oo0o0oooad

<251> lpepbiBaHue 3anmcu

Bbi60p cTaHAapTHLIX HOMEPORB AaHHbIX B peXuMe yrnpaBreHus
DYHKLUN CUCTEMBI B peXXUMe yrpaBrieHust

INF CemaHTuKa
X <0> WHuumauns obuiero 3anpoca

X <0> BpeMeHHas CMHXpOHU3aUMs

O6LwwmMe KOMaHAbI B peXuMe ynpasneHus

INF CemaHTuKa

<16> AIB B agenicteun/He B paboTte

<17> [OwuctaHuMoOHHas 3awmTa Ucnornb3yeTcs/He NCnonb3yeTcs
<18> 3awmTa ncnonb3yeTcs/He NCMONb3yeTcs

<19> C6poc cBeToguoaa

<23> AKTMBauus XapakTepucTukm 1

<24> AKTMBaUUA XapaKTepuUCTUKK 2

<25> AKTMBaUWs XapaKTepUCTUKM 3

O00O0OXOaOoOaod

<26> AKTMBaUWs XapaKTepucTukun 4

HacTtpaunBaemoe o6cnyxnBaHue B pexume ynpaBreHust

INF CemaHTMKa

<240> YTteHue 3aronoBKOB BCEX ONpeaesieHHbIX rpynn

<241> YTteHue 3Ha4YeHU nnu atpmbyToB BCEX 3anuncemn OfHOW rpymnnbl
<243> YTteHue cnmcka ogHOM 3anucu

<244> YrteHue 3Ha4YeHUs unu atpubyTa ofHoOW 3anucu

<245> O6wmi 3anpoc 6a30BbIX JAHHbLIX

<248> 3anucb

<249> 3anucb ¢ KBUTUPOBAHMEM

<250> 3anucb C BbINONHEHNEM

O o0oooooooao

<251> [lpepbiBaHMe 3anucu
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OcCHOBHbIe NpuknagHble PyHKLUUN

O Pexum nposepku

0 BnokupoBka nepefayv B peXXMme KOHTPOIS

O OaHHble o cbosix

O HacTtpauBaemoe obcnyxuBaHune

X YacTHble AaHHbIEe

Mpouune cpyHKLMM

Mepenaya pe3ynbTaToB U3MEPEHUI OcyLLecTBNsAeTcs ¢ nomowbio ASDU 3, a Takke C MOMOLLbHO
ASDU 9. Kak ykasaHo B n. 7.2.6.8, makcumanbsHoe 3HadeHne MVAL moxeT 6biTb B 1,2 unu B 2,4 pasa
6onbLue HoMuHanbHoro 3HadeHus. Ons ASDU 3 n ASDU 9 He fomKHbI MCNOSb30BaThLCS pasHble
K03 pumumneHTbl. [Ipyrumu crnosamu, Ans 0gHOMO U TOro Xe U3MEePeHUs eCTb TOMNbKO OAUH BEPOSITHbIN

BbIOOP.

Mamepﬂemaﬂ BeJIniMHa

MVAL(makcum.3HayeHue) = HOMUHarnbHas BeNUYnHa,
YMHOXEHHAasA Ha cnegyrolime 3Ha4YeHUs.

1,2
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Sepam cepun 10 — Cssi3b

Tabnuua gaHHbIX Sepam

BBegeHue

OnucaHune
Tabnuy AaHHbIX
Sepam

ASDU - 6nok
npuKnagHbIX
CEepBUCHbIX
AaHHbIX

FUN u INF —
HoMep chyHKLUU
M HOMep AaHHbIX

COT-npuumnHa
nepepayiu
AaHHbIX

Gl (o6wmn
onpoc)

[aHHble Sepam, KOTOpble NCMOSb3YTCA B 0OMEHE C CUCTEMON AnUcneTYepusaLnm ¢ NOMOLLbIO

npotokona MOK 60870-5-103, npeacraeneHsbl B AByx Tabnuuax:

® Tabnuua gaHHbIX AN pexnma KOHTPOns, B KOTOPOW CrpynnuMpoBaHbl BCe AaHHble Sepam,
nepefaBaeMble CUCTEME ANCMNETYEpU3aLNM;

® Tabnuua faHHbIX ANs pexuma yrnpasreHusl, B KOTOPOW yka3aHbl BCE AaHHbIE CUCTEMbI
avcneTtdyepusaumum, nepegaBaemMble Ha Sepam.

[ns Kaxxgoro anemMeHTa AaHHbIX yKa3blBaeTCs:
® Homep ASDU (Application Service Data Unit - 6rok npuMknagHbiX CEPBUCHBIX AaHHBIX);

3HaveHne ngeHtndgumkatopos FUN (Function — dyHkums) u INF (Information — gaHHbie);
3HayeHue nonsa COT (Cause of Transmission — npuynMHa nepegayn);

mapkep Gl (General Interrogation — o6wwuin 3anpoc);

Ha3HayeHune JaHHbIX Sepam;

AddhekTBHOE MCNONb30BaHNE KakMX-NGO AaHHbIX YCTPOWCTBOM Sepam 3aBUCUT OT YCTAHOBNEHHbIX
napameTpoB Sepam.

Homep ASDU 3agaeT ctaHOapTHYHO CTPYKTYPY AaHHbIX, UCNofb3yeMyto Sepam Ans nepegayn
arnemMeHTa AaHHbIX.

KaxabIi aneMeHT faHHbIX Sepam onpegensieTcs no:
® HOoMepy (PYHKUMN, K KOTOPOW OTHOCATCH AaHHble: FUN;
® Homepy anemeHTa gaHHbIX: INF.

C nomoupbto 3HayeHns COT YKa3blBaeTCAa NnpuynHa BbINOJIHEHUA Nepenadn AaHHbIX.

PexXxum KoHTpons
B pexwume koHTpona Sepam vcnonb3yeT cneaytowme 3HavyeHms COT:.

COT | HasHauyeHue OnucaHue

1 [MponssonbHas MHdopmauus, BelgaBaemasi NpOM3BOSbHO NPU U3MEHEHMN COCTOSTHUS
(cobbITMEe ¢ METKOWN BpEMeHHN)

2 Linknnyeckasn MHdopmauus, BblgaBaemast LMKIMYECKN YCTPOUCTBOM Sepam
(M3mepeHns)

3 C6poc FCB OTBeT Ha KoMmaHay cbpoca 6uta cueta kagpa (FCB — Frame Count Bit)

4 C6poc CU OTBeT Ha koMaHay cbpoca moayns ceasm (CU — Communication Unit)

5 Myck / NOBTOPHbIN MycK OTBeT Ha KOMaHAy NOBTOPHON MHULMANu3aummn nHTepdelca ceasm

8 BpemeHHasi cMHXpoHW3aums KBuTpoBaHue npvema KoMaHabl Ha BPEMEHHYIO CUHXPOHM3aLMIO

9 O6Lwwwmit 3anpoc WHbopmauus, BbigaBaemasi B OTBET Ha koMmaHay obLuero 3anpoca

10 3aBepLueHne obLero 3anpoca Coo6LueHne o 3aBepLUeHMM Lnkna obLuero 3anpoca

12 [ucTaHumoHHas onepauusi M3meHeHne cocTosiHUs B pesyrnbTate KOMaHAabl cynepar3opa

20 MonoxuTtenbHoe KBUTMPOBaHWeE MonoxutenbHoe noaTBepPXaeHUe npuemMa KoMaHabl

21 OTpuuaTensHoe KBUTMPOBaHWeE OTpuuaTtensHoe NoATBEPXKAEHWE NpUemMa KoMaHabl

Pexum ynpaBneHust
B pexvme ynpaBneHus Sepam noagepxkveaet criegytowime sHavyeHus COT:

COT | HasHauyeHue OnucaHue

8 BpemeHHas cuHxpoHusauus | KomaHga Ha BpeMeHHY CUHXPOHM3aLmMio

9 O6Lwwmi 3anpoc MHuumanusauus umkna obuero 3anpoca

20 O6was komaHaa KomaHga cucTembl gucneTyepumaanmm, Hanpumep, oTKIioYeHe/BKoYeHne

BbIKIOYATENS, UCMONb30BaHWe / HEVUCMONb30BaHWE Kakoi-nnbo beHKLlVIVI nT.Ao.

Mapkep Gl ykasbiBaeT Ha TO, 4TO AaHHbIe BblAaloTcsa B OTBET Ha obwuii 3anpoc (COT = 9). ins atoro
TMNa JaHHbIX MHOpMaUms o kaxaom naMmeHeHnn coctoaHus ("OTKIL." Ha "BKI." n "BKI1." Ha "OTKI1.")
TaKkKe nepeaaeTcsi B MPOM3BOMbLHOM peXuMe.
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Sepam cepun 10 — CBs3b

Tabnuua
OaHHbIX pexuma
KOHTpons

[aHHble pexxuma KOHTpOons crpynnmMpoBaHbl No HoMmepy dyHkumMm FUN.

FUN = 255: dyHKUmMM cuctemsl

ASDU |[FUN |INF |COT |Gl

CemaHtuka MK 60870-5-103

8 255 0 10 3aBepLueHne obLero 3anpoca

6 255 0 8 BpemeHHas curHanusauus

5 255 2 3 Cbpoc 6uta cyeta kagpos (FCB)
5 255 3 4 C6poc mogyns ceasm (CU)

5 255 4 5 3anyck/nepesanyck

FUN = 160: makcumanbHble TOKOBbIE 3aLLNTbI

ASDU |[FUN |INF |COT |Gl

CemaHTuka MJIK 60870-5-103

CemaHTHnka Sepam

1 160 19 [1,12, C6poc cBeToamoaa Sepam He cOpoLleHo nocne
20, 21 HencnpaBHOCTH

1 160 36 [1,9 . KoHTponb uenu oTkNioYeHns KoHTponb uenu oTknoYeHns
(KOHTP. L, .OTKI. ) nrn
HecooTBeTcTBUE |1 1 12

2 160 68 |1 OG6LLee oTKNo4YeHne OTKnoYeHne

2 160 90 |1 OTkntodeHne 1> OTKnioYeHne no 3awuTe 1>

2 160 91 1 OTkntoyeHne 1>> OTknoveHne no 3awuTe 1>>

2 160 92 |1 OTknoyeHue IN> OTKnoYeHne no 3awmTe lo>

2 160 93 |1 OTknioveHne IN>> OTknioYeHue no 3awuTe lo>>

FUN = 21: BblkntoyaTenu n cetb

ASDU |[FUN |INF |COT |GI

CemaHTuKa Sepam

1 21 13 |1

BHellHee oTkMOveHNe

1 21 21 |1

Bblgava BxogHOro 6nokumpyoLlero curHana

FUN = 31: norndeckue Bxoabl

ASDU |[FUN |INF |COT |Gl

CemaHTuKa Sepam

1 31 1 1,9 . TNornyecknin Bxog 11
1 31 2 1,9 . Nornyecknin Bxoa 12
1 31 3 1,9 . JTornueckuit Bxog 13
1 31 4 1,9 . Nornyecknin Bxog 14

FUN = 106: Tennosas 3awmuTta

ASDU |[FUN |INF |COT |Gl

CemaHTuKa Sepam

1 106 1 1

3awmTta 49 RMS, curHanv3aumsi o NpeBbILLIEHUN YCTaBKN

1 106 |2 1

BawmTta 49 RMS, cpabatbiBaHue Npu NPeBbILLEHUN YCTaBKM

FUN = 160: ctaHgapTHble namepeHus

ASDU |[FUN |INF |COT |Gl

CemaHTuka Sepam

9 160 148 |2

OnemeHTbl AaHHbIX

MEA1: cdbasHbin Tok 1A

MEA2: cpasHbin Tok IB

MEAZ3: casHbii Tok IC

FUN = 11: gononHuTenbHble namepexus 1

ASDU |[FUN |INF |[COT |Gl

CemaHTHKa Sepam

9 1 1 2

OnemeHTbl AaHHbIX

MEA2: namepeHHbI TOK 3aMblKkaHMs Ha 3emrto lo
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Sepam cepun 10 — Cssi3b

Tabnuua [aHHble pexxuma ynpasneHus crpynnupoBaHbl No HoMepy dyHkumn FUN.
AAHHbIX PeXUMa  p N = 255; yHKLNUM CUCTEMBI
ynpaBneHus

ASDU [FUN |INF [COT |Gl |CemaHTuka Sepam

7 255 0 9 MHuumanusauus obuiero 3anpoca

6 255 0 8 BpemeHHas crHxpoHuM3aums

FUN = 160: o6wue komaHabl

ASDU [FUN |INF [COT |Gl |CemaHTuka Sepam

20 160 19 |20 Cbpoc Sepam (BKI.)

FUN = 21: komaHAabl ynpaBneHus BbIKNoYaTensaMmn U CeTbio

ASDU [FUN |INF [COT |Gl |CemaHTuka Sepam

20 21 1 20 BkntoyeHne/zambikaHve (BKI.)

OTkniodeHue/pasmblkaHue (BbIKI.)
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Sepam cepun 10 — CBs3b

ASDU 1, 2, 5,9, 20 Kagpbl 1 kogupoBaHne AaHHbIX

Mpe3eHTauun

WUHdopmaums o
COCTOSIHUU
(ASDU 1,
ASDU 2)

[aHHble, npeanocrtaBndaemMble Sepam KOOMPYKOTCA B COOTBETCTBUMN CO CTaHOAPTHLIMU CTPYKTYypaMu

ASDU, kak onucaHo B ctaHgapTe MOK 60870-5-103.

ASDU |COT |Pexum KoHTpons Pexum Onucanwue
ynpaBneHus
1 1 . M3meHeHus cocTosiHust
1 9 CocTosiHus B 0TBET Ha obLwuii 3anpoc
2 1 . YBenomneHuns 06 OTKMIOYEHNN YCTPONCTBA
3aWwunThl

3,4,5 | MaeHTndukauns

2 . MamepeHne
20 20 . KomaHgb!

Mocne ckaHnpoBaHMA gaHHbIX knacca 1, Sepam otnpasnset ASDU 1.

Homep Mone 3HayeHue

6anTa

1 Homep ASDU 1

2 KBanudukaTopbl CTPYKTYpbI 81h

3 CoT 1/9

4 O6wwuin agpec ASDU (agpec Sepam) 0...254

5 Homep dyHkuum FUN

6 Homep gaHHbIX INF

7 DPI (aaHHble C ABONHOWM TOYKOW) 1 =0OTKIN./2 = BKI.

8 MeTka gathbl MwunnucekyHabl (Mnagwmn 6anT)

9 MunnucekyHabl (Mnagwmnii 6anT)

10 MuHyTbI + BUT OTMeHbI (CTapLumnii 6uT)

11 Yacbl + 6UT neTHero BpemeHu (ctapummn 6mT)
12 HononHutensHas uudopmaumsa (COT =1) | 0, ecnn COT = 1, B NpOTUBHOM cry4ae Homep obLiero

unu Homep obuero 3anpoca (COT = 9) 3anpoca

Wnn ASDU 2.

Howmep Mone 3Ha4yeHue

6anTa

1 Homep ASDU 2

2 KBanudukaTtop CTpyKTypbl 81h

3 COoT 1

4 O6wwuin agpec ASDU (agpec Sepam) 0...254

5 Homep dyHkuum FUN

6 Homep gaHHbIX INF

7 DPI (aaHHble C ABONHOWM TOYKOM) 1= OTKI./2 = BKI.

8 REL (oTHocutenbHoe Bpems, npowegwee | 00 (He nogaepxuBaeTcs)

9 Mexay NosiBNEHNEM HEeUCNpPaBHOCTM U

OTKIHOYEHNEM)

10 FAN (Homep HeucnpaBHOCTM) 00 (He nogaepxvBaeTcs)

11

12 MeTka patbl MunnucekyHabl (Mnaawmuii 6anT)

13 MwunnucekyHabl (CTapLumnin 6anT)

14 MwuHyTbI + BUT HENPUrOAHOCTYM (CTapLUUA BUT)
15 Yackl + 6UT neTHero BpeMeHu (ctapLumnin 6ur)
16 HononHuTtenbHasa nHgopmaums 0, k. COT =1
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NpeHTndmkaumsa
Sepam (ASDU 5)

ASDU 5 reHepupyeTcsi Sepam B OTBET Ha OTrpaBfieHHbIe BEAYLLUMM KOMaHAbl MHMLManNu3aLmum.
® C6poc CU (ycTpoicTBo cBA3N).
® C6poc FCB (6ut cueTta kagpos).

Cgs3b no npotokony MOK 60870-5-103 yctaHaBnMBaeTCst TONMbKO MOCIE MHULMANmn3aumm,
BbIMONTHEHHON rMaBHOW CTaHUuel. B oTBeT Ha 3TOT 3anpoc nHuumanusauum Sepam reHepupyeT asa
nocnepoBaTesnibHbIX coobweHnsa ASDU 5:

KomaHnpa CoobweHune Ne 1 CoobGueHue Ne 2

C6poc CU COT = 4 (cbpoc CU) COT = 5 (3anyck/nepesanyck)
INF =3 INF =4

C6poc FCB COT = 3 (cbpoc FCB) COT = 5 (3anyck/nepesanyck)
INF =2 INF =4

Ecnun Be,qyu.mﬁ NnocbINaeT HOBbIN 3anpoc nHnumnanusaunn, Korga cBqasb yxxe yCtaHOBIEHa,
reHepmnpyeTcsa TONbKO nepsoe COOGLLleHI/Ie.

MpumeyaHue. Tak kKak TalMep HEAKTUBHOIO COCTOSIHUSA He YCTaHOBIJEH, Sepam He onpegenaeTt
OTCYyTCTBME 3anpoCcoB CO CTOPOHbI BeayLiero (Sepam He OCTaHaBIMBaeT CBFISb).

ASDU 5 nogpasgensieTcsa Ha criegytolme sfeMeHThl.

Howmep Mone 3Ha4yeHue
6anta

1 Homep ASDU 5

2 KBanudukartop CTpyKTypbl 81h

3 COoT 3/4/5
4 O6wwuin agpec ASDU (agpec Sepam) 0...254
5 Homep dyHKLmun FUN

6 Homep aaHHbIX INF

7 YpoBeHb COBMECTUMOCTH 2 (Sepam He nopgaepxvBaeT HacTp. ob6cnyx.)
8 MaeHTndmkaums nponssogutens S

9 E

10

11 S

12 e

13 p

14 a

15 m

16 MaeHTndmkaums cepum Sepam S

17 1

18 0

19
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N3mepeHus

(ASDU 9)

KomaHabl
(ASDU 20)

[aHHble namepeHuin kogunpytotcst ¢ nomolbio ASDU 9. [laHHble NpefocTaBnsitoTCst Mo 3anpocy
CKaHMpoBaHUA AaHHbIX kracca 2. Paamep ASDU 9 3aB/CUT OT KOnuyecTBa NpegocTaBneHHbIX
pesynsratoB. Konnyectso namepeHun ykasbiBaeTcs B none KkeanudukaTopa CTpyKTypbl:

Homep 6anta |Mone 3HayeHune
1 Homep ASDU 9
2 KBanudukaTtop cTpyKTypbl n
3 CoT 2
4 O6wwuin agpec ASDU (agpec Sepam) 0...254
5 Homep dyHKLmun FUN
6 Homep aaHHbIX INF
7 MN3mepeHue 1 CM. uHbopMaLmio Hxe
8
MamepeHne n CM. nHdpopmaLmio Huxe
8+2x(n-1)

Mpumeyanune. ASDU 9 He cxumaroTcs: Korga Sepam He NpoM3BOAUT COOTBETCBYHOLLMX U3MEPEHUA,
OHW cofepXaT NpPonyckn (M3MepeHnsi, OTMEYEHHbIE Kak HegencTBuTenbHble). MNpy nposiBneHnn
pesynerata U3MepeHus OHU NCYEe3atoT.

Ka>|<,u,oe namepeHume kogmpyetca ctaHgapTHbIM cnocobom B OBYyX banTtax:
Howmep 6uTta | 15 ‘14 ]13 \12 \11 ‘10 ‘9 ]8 \7 ‘6 ‘5 ]4 \3 2 |1 o
- 3HakoBoe, 13-6uTHOe 3HayeHue, BeNMumHa, cTaHgapTuanposaHa no MOK RES | ERR | OV

Mepsble Tpu buTa:

® But 0: 6uT nepenonHenuns (OV).

® But owmnbkm (ERR).

® 3ape3epBupoBaHHbI 6uT (RES - Bcerga 0).

JencTBuTensHOE 3HaYeHne, M3aMepeHHoe Sepam, Nony4YaeTcs 3 BENUYMHbI, CTaHAapTM3MpoBaHHasi Nno
M3K ¢ nomoLbto cneaytowen dopmynbi:

I/IamepeHHoe 3Ha4vYeHue = 1,2 X HOMUHaribHOEe 3Ha4vyeHune X (BeJ'IVI‘-II/IHa, CTaHOapTu3npoBaHHadA
no MK +1)/212
Mpumep:

Ecnn B Sepam ycTaHoBNeH HOMUHanNbHbIV Tok 630 A, TO NONyYeHHOE 3Ha4YeHNe BENNYUHDI
TOKa, cTaHgapTuanpoBaHHoe no M3K, n coctaBnsoLee 3251, OyaeT SABNATLCA N3MEPEHHBIM
3HaveHnem 600 A.

3HaveHune 3251 (0CB3h) koguposaHo.

Howmep 6uTa | 15 \14 ‘13 \12 \11 \10 \9 ‘8 \7 ‘6 \5 \4 \3 2 1 Jo
- 13-61THOE 3HayYeHMe, 3HAKOBOE, BENUYMHA, CTaHOapTU3MpoBaHHa no MOK RES | ERR | OV
BuT K \1 \o \o 1 ]0 ]1 \1 0 \o \1 ]1 0o |o

HEX o |c B 3 0o |o

Mopava KomaHa ynpasneHus Ha Sepam (c6poc, OTKIoYeHNe/BKMIOYEHME) BbINONHAESTCA NOCPEACTBOM
ASDU 20.

ASDU 20 cogepxut ngeHtudumkartop Rll, nporn3sonbHO BeIGpaHHbIN BeayLLyM YCTPOWCTBOM.

KomaHga kogupyetcs B 6ante DCI (Double Command Information).

Howmep 6Ganita Mone 3Ha4yeHue
1 Homep ASDU 20

2 Ksanudukatop cTpyKkTypbI 81h

3 CoT 20

4 O6wwi agpec ASDU (agpec Sepam) 0...254

5 Homep dyHKUMK FUN
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Homep 6anTta Mone 3HauyeHue

6 Homep aaHHbIX INF

7 DCI (aByxkomaHgHas nHdopmaLmsi) 1 = OTKIJ1./2 = BKI.
8 RIl (mvaeHTudmkaTop nHdopmauumn 06 ncnonHexun) | 0...255
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BBopa B akcnnyaTtauuro

CopepxaHue [aHHasa rmaBa nocesilleHa criegyowmm Temam.

3TOW rnaBsbl Tema Crpannua
Mepb! 6e3onacHocTn 208
MpuHUMNbI 209
Heobxoaumas ucnbiTatenbHasi U uaMepuTenbHas annapaTypa 210
Mopaya nutaHusa 211
MpoBepka Lenu 3awmTbl 212
lMpoBepka ycTaBok 213
MpoBepka koaguumneHTa TpaHcopmarTopa Toka 214
[MpoBepka BXxoaoB ha3sHbIX TOKOB 215
[MpoBepka BXOAOB TOKa HyNeBOW NocnefoBaTenibHOCTU 217
[MpoBepka MakcMmManbHOW TOKOBOW 3aLMThl OT 3amblkaHusa mexay dasamm (ANSI 50-51) 219
MpoBepka 3awuTbl oT 3amMblkaHuii Ha 3emnto (ANSI 50N-51N) 222
MpoBepka 3awuTbl oT Tennosow neperpy3skn (ANSI 49 RMS) 226
[MpoBepka coeAMHeHWI NOTNYECKUX BXOA0B 228
BBopa B akcnnyaTauuio 229
[MpoTokon NpoBepKM yCTPOMCTBA 3alUmMTbl Sepam 230
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Sepam cepun 10 - Beog B akcnnyaTaumio

Mepbi 6ezonacHoCcTU

Mepen Hayanom Bkl HeceTe NOJNTHYKO OTBETCTBEHHOCTb 3a cobnogeHne Bcex ,D,ethTByIOLLI,VIX MeXOyHapOoOHbIX U
paGOTbI HauMOHanbHbIX HOPM MO oGnsaTeanomy 3a3emMneHuto nboro ANeKTpnyecKoro yCTpOVICTBa.

Bbl Takke OOMKHbI BHUMATENBHO 03HAKOMUTLCS C HIKE NPUBEAEHHBIMU MepamMu 6e30nacHOCTY.
CniepyeT cTporo cobntoaatb 3T MHCTPYKLMM BO BPEMSs YCTaHOBKM, OGCMYXMBAHWUS UM PEMOHTA
anekTpoobopynoBaHus.

A ONACHOCTb

ONACHOCTb NMOPAXEHUA ANEKTPUYECKUM TOKOM, AYTOBOIO PA3PALA, OXKOIroB Unu
B3PbIBA

® [laHHoe obopynoBaHWE JOIMKEH YCTaHaBNUBATb TOMNBbKO KBaNMULMPOBaHHEKIN nepcoHan. Takve
paboThbl AOMKHbI BLIMOJHATECA CTPOro B COOTBETCTBUM C AENCTBYIOLLUMW NPaBUiamMmn o oxpaHe
Tpyga npwy aKcnnyaTauum aneKTpoyCcTaHOBOK U MECTHBIMU MHCTPYKLMUSMMU.

® HVKOI'OA He pabGoTaiiTe B O4MHOYKY.

® OTknioynTE NUTaHWE 0 HadYana paboTbl CHapYXW U BHYTPU AaHHOro o60pyaoBaHus.

® Bcerga nonb3ynTech ykasaTenem HanpsKeHust Ans onpeaeneHnst OTCYyTCTBUS HanNpsbKeHUs Ha
TOKOBeAYLLMX 4YacTaX C KOTOPbIMU NPEeACTOUT paboTtaThb.

® [lepen Havyanom BU3yanbHOro OCMOTPa, UCMbITaHWUI UK 06CnyXXMBaHWS AaHHOro 060pyA0BaHMS.
o OTKMOUUTE BCE UCTOYHUKUN MUTAHWUS.
e CuwuTanite, 4TO BCE LENU HAaXOAATCS N0 HanpshKeHNeM, noka oHu He ByayT NOMHOCTbIO

OTKITHOYEHbI, NPOBEPEHBI Y NPOMaPKNPOBaHbI.
e bByabre ocobeHHO BHMMAaTENbHBI K cxeme aHeprocuctembl. ObpaTnTe BHMMaHWe Ha Bce
WCTOYHUKN MUTaHNS!, BKINOYas BO3MOXHOCTb BCTPEYHOTO NMUTaHUS.

® BynbTe Bcerga rotoBbl K NPEAYNPEXOEHUI0 ONACHbIX CUTyaUuMi, MPUMEHSATE cpeacTea
WHOMBMAYaNbHOM 3alWThbl M TLLATENBHO OCMOTPUTE MEeCTo paboTbl Ha NpeaMeT HanuyKs
WHCTPYMEHTOB U BeLLEN, KOTOpble MOIMU BbITb OCTaBMEHbI BHYTPU 000pYA0BaHUS.

® YcnelwHas pabota Sepam 3aBUCUT OT NPaBUINIBHOCTU YCTaHOBKM, HACTPOMKM U 3KCNyaTauum.

® [Ins HacTpolikn Sepam TpebyeTcss COOTBETCTBYHIOLLMIA ONbIT B 061acTu penenHomn 3awmThbl
anekTpoceTen. HacTporika aToro NpoaykTa paspeLleHa ToMnbKo cneumanuctam ¢ A0CTaToYHbIM
OMbITOM.

HecoGniogeHne aTUX MHCTPYKLMIA MOXET NPUBECTU K CMEPTU UK CepbLe3HON TpaBMe.

A BHUMAHUE
OMACHOCTb NOBPEXAEHNS SEPAM

® [Ipexae 4eM NpUCTynaTb K NPOBEAEHMIO UCTILITAHWUIA BICOKUM HaNpsKeHWeM U UCTbITaHWIA
3MEKTPUYECKOro CONPOTUBIIEHNS HA KakoM-NM6o 0bopyaoBaHUM C YCTaHOBIEHHbIM perne,
OTKINIOYMTE OT pere Bce NpoBoAa BBOAA U BblBOAA. VcnbiTaHWe BbICOKUM HaNpshkKeHWeM MoXeT
noBpeanTb dMEKTPOHHbIE KOMMOHEHTLI pere.

® He oTkpbiBariTe Kopnyc Sepam. Sepam coaepXuT KOMMNOHEHTbI, YyBCTBUTENbHbIE K
anekTpocTaTuyecknm paspsgam. Ero cbopka ocyluecTensietcs B cneuuansHo 06opyaoBaHHbIX
nomeLleHnsX. EQMHCTBEHHBbIM AONYCTUMbIM AeCTBMEM SBNSIETCS U3BMEYEHNE Pa3psikeHHON
GaTapeu 13 cooTBETCTBYtOLLEro oTAeneHus Sepam cepun 10 A.

Hecob6ntogeHne 3TUX UHCTPYKLMIA MOXET NPUBECTU K TPABMe UMK NOBPeXAeHUIo
o6opyaoBaHuA.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

MpuvHUKNBI

MpoBepku
Sepam

BBoa B
aKcnnyatauuio
Sepam

Kakue npoBepku
Heob6xoAuMO
BbINOJNIHUTL?

Mepen BBOAOM B 3KCMIyaTaLMio yCTPOMCTBA 3aLLMThl NPOXOAAT NPOBEPKY, LIeMnbio KOTOPOW ABNSeTCs
noBbILLEHE paboTOCNOCOBHOCTH 1 CBeleHNe K MUHUMYMY pucka cbosi BBOAMMOTO B 3KCMyaTaLuto
obopynoBaHus. TpeGyeTcsi onpeaenuTsb, kakue TeCTbl HE06XOAMMO NPOBECTU NEPEL, BBOAOM B
aKcnnyaTauuio.

3almnTbl Ha OCHOBE 3NIeKTPOMEXaHNYECKMX U MOMYNPOBOAHUKOBbLIX TEXHOMOMMIA, paboTa KOTOPbIX He
MOXeT GblTb NMOMIHOCTLI0 BOCNPOM3BeAeHa, AOMKHbI MPOXOAUTb CUCTEMAaTUYECKUe U TLaTemnbHbie
UCMbITaHUS, B XO4e KOTOPbIX MPOBEPSOTCS HE TOMbKO IKCMINyaTaLMOHHbIE XapakTEPUCTUKM, HO Takke
MCNPaBHOCTb U TpeGyeMblii ypOBEHb NPOU3BOAUTENTBHOCTY.

Takue UcnbITaHUsi He SIBNSATCS HEOBXOAMMOCTbLIO A4S Perne, B OCHOBE KOTOPbIX NMPUMEHSIHOTCS

LndpoBble TEXHOMOMMN.

® /Icrnornb3oBaHne 3TUX TEXHOSOMIA rapaHTUPYET BOCNPOM3BOANMOCTb YKa3aHHbIX XapakTePUCTUK.

©® BHYyTpEHHSsI cCMCTEMA CaMOAMArHOCTUKM NPEAOCTABNSET HENMPEPBIBHYH MHOPMALMIO O COCTOSHUM
3MEKTPOHHbLIX KOMMOHEHTOB M paboTe hyHKLMIA, TEM cambliM 06ecneunBas BbICOKUIA YPOBEHb
paboTocnocobHOCTL.

Kaxgas doyHKUMA Sepam npolunia Ha 3aBode NOHYH NpoBepKy XapakTepucTuku. Moatomy Sepam
roToBbl kK paboTe aaxe 6e3 AOMONHUTENBHBIX MPOBEPOK NapaMeTpoB, KOTOpble Kacanvck Obl ero
Hanpsimyto.

MpenBaputenbHble 3KCMyaTauMoHHbIE UCTbITaHUSt Sepam MOryT ObiTb OrpaHUYeHbl MPOBEPKOW Nepes

HOBbIM BKITHOYEHUEM, T. €. CNEAYIOLMMU MPOBEPKAMMU.

©® TonbKO NPOBEPKU, OTHOCALLMECS K KOH(UIypaumm 000opya0BaHUst U akTUBUPOBAHHBIM (OYHKLUAM.

® [IpoBepka COBMECTUMOCTM CO creundmKaLmsamMm, a Takke Cxemamu 1 NpaBnnamMmn yCcTaHoBKM
obopyaoBaHus BO BpeMsi NpeaBapuTernbHOM obLLen NpoBepKM.

® [IpoBepka COBMECTUMOCTM BBEAEHHbIX OOLLMX HACTPOEK N HAaCTPOEK 3aluTbl C NpeaBapuTenbHbIMU
nccnenoBaHUsIMU.

® [lpoBepka coeaVHEHMUI BXOAOB TOKa C MOMOLLbI NPOBEPOK BTOPUYHBIM TOKOM

[MpoBepka kKoadpduumneHTa TpaHchopmaumm TT.

® [lpoBepka coeaMHEHMS NMOTMYECKUX BXOAOB M BbIXOAOB C NMOMOLLbIO NOAAYN BXOAHbIX CUrHaroB 1
NPOBEPKUN BbIXOOAHOIO COCTOSIHWSA pene.

® [lpoBepka cpabaTbiBaHWS 3aLUMUTHI.

® 3anonHeHue nNpeaoCcTaBneHHOro NPoToKona NPoOBEPKM YCTPONCTBA 3alUmTbl Sepam.

B pasgene "BBog B akcnnyataumio” onucaHa NpocTas, HO ncyepnbiBatowas npoueaypa nposegeHns
3TUX UCMbITAHWUNA.

HeT Heo6XxoAMMOCTU NPOBEPATL KaXkayto OTAENbHYI0 (YHKLMIO 3aLLUMTbI, YpaBieHWUsl Ui KOHTPONS.
OpaHako ecnu noTpebyeTcs NpoBepka yHKLMM, B 3TOM pasfene npueeaeHbl HeoGxoanMble TeCTOBbIE
npouenypbl.

He Bce nNpoBepkun 1 TECTMPOBaHMWS, ONUCaHHbIE B 3TOM pasgerne, NPUMeHUMbl KO BCEM MOAEIbHbLIM
psaam Sepam (cepum 10 N, cepun 10 B unu cepum 10 A). Kaxgas nposepka nnu tectuposaHue
Ha4yMHaeTCcH C onpeerneHns Mogenu, K KOTOPo OHW OTHOCSITCS: OHa He OTHOCUTCS K MOZENsIM, Yen
naoeHTndgukatop (N, B unm A) BblHEPKHYT.

Mpumep

B | A | osHauaeT, uTo NpoBepka UNK TeCT OTHOCUTLES kK Sepam cepun 10 B 1 cepum 10 A.

211



Sepam cepun 10 - Beog B akcnnyaTaumio

Heob6xogumas ucnbitatenibHas u un3mMeputTenbHasa annapatypa

leHepaToOp TOKa

leHepaTop
HanpsikeHUsA

Mpucnoco6ne-
Hus

U3meputenbHble
yCTPOMCTBaA

JokymeHTauusa

Honycku n
npegensl
nogaum
curHanos

[Ins npoBepku coegnHEHU TOKOBOTO BXOAA BOCNONb3yWTeCh CreaAyoWUM reHepaTtopomM
CMHYyCOMAanbHOro NepeMeHHOro ToKa.

® YactoTta 50 unum 60 'y (cormacHo cTpaHe UCNoMb30BaHKS).

® OpHodpasHbIn, ¢ perynuposkor oT 0 go 50 A.

® C undpoBbIM XPOHOMETPOM, YNpaBAseMbiM BHELLUHUM CUTHaNoOM, ¢ TOMHOCTbIO Ao 10 mc.

® C pa3beMoM, NOAXOAALMM Anst KNEMMHOW KOPOOKM B CXEME COeQMHEHMI TOKOBbIX BXOAOB.

Ecnn B cxeme TOKOBbIX Lienen OTCyTCTBYET ncnblTatenbHbI 6ok, To ang NPOBEPKN MOXHO CHATb
pasbeM B 1 npucoeanHnTb reHepaTop Toka HEMOCPEACTBEHHO K Sepam C NOMOLLUbK NpoBOAOB U
aHalnorn4Horo pa3bema.

Ecnu reHepaTop Toka OCHALLEH 3NEKTPOHHBLIM YNpaBreHMEM BKITIOYEHNA/OTKIIOUMEHNSs], ybeauTecs, 4To
B MONOXEHUW aBTOMATUYECKON OCTAHOBKU TOK AENCTBUTENBHO paBeH Hynto (B 3aBUCUMOCTU OT
MONOXeHUs yKasatens nonynpoBOAHWUKOBLIVA KOHTaKTOP MOXET AoMnycKaTb npoxoxaeHue bonee 5%
TOKa).

YT106bI NPOBEPUTL NPABUINBLHOCTL COEAMHEHUS NOrMYecknx BxogoB Sepam cepumn 10 A | ncnone3yiite

OOVH 13 Crieaylowmnx BapuaHToB.

® [‘eHepaTop HanpsXxeHus ¢ perynuposkoi oT 12 ao 200 B nocTtosiHHOro Toka Ans agantauum K
YPOBHIO HanpshKeHUsi MPOBEPSEMOro BXOAA.

©® OnepaTyBHOE NMUTaHWE OT UCTOYHUKA HaNPs>KEHNSA NOCTOAHHOIO TOKa, NAEHTUYHBIA HANPSHKEHMIO
onepaTuBHOro NUTaHns Sepam.

Mprcnocobnennst HyXkHbl ANst CReayLWNX COEANHEHNIA.
® Bunka c kabenem, COOTBETCTBYHOLLMM UCMbITaTENBHOMY GIIOKY.
® OnekTpuyeckuii kabenb ¢ HAKOHEYHMKAMU, 3aXXMMbl "KPOKOAMM" UMM KOHTaKTHbIE LLyMbI.

Heobxoaumbl nsmeputenbHble ycTporcTea knacca 1.
® Amnepmetp (0-50 A).
® BonbtmeTtp (0-250 B).

B komMnnekT 4OKyMeHTauum no yCTaHOBKE BXOAWT CreayoLLee.
® [lonHasa cxema coegnHeHUn Sepam, Ha KOTOPOW NokasaHbl criegytoLwmne anemMeHTbl.
e CoeanHeHne TOKOBbIX (hasHbIX BXOAOB C COOTBETCTBYIOLLMMM TpaHCOpMaTOpaMmn Toka Yyepes
ncnbITaTenbHbIA GMOK.
e CoeavHeHve BXoaa Toka HyfneBoW NocnefoBaTenbHOCTH.
e CoeaviHeHve NornMYecKMx BXOAHbIX U BbIXOAHbIX pene.
® Cneuudukaumna matepmanos ob6opygoBaHUs U NpaBuna yCTaHOBKM.
® KapTa HacTpoek C yka3aHuem Bcex NapaMeTpoB M HacTpoek Sepam.
® [IpoTOKON NPOBEPKY.

[eHepaTop TOKa [OMKEH yAOBNETBOPATL CNeayloWwmnM YCIIOBUSIM.

® MuHuMManbHbIM nogasaembin Tok: 1,5% OT HOMUHaNBLHOrO BTOPUYHOIO TOKa TpaHcdopmaTopa Toka
(15 nnmn 75 MA).

® MakcumanbHbI NogaBaeMbl TOK:
e [InuTenbHbli: B 4 pa3 NpeBbilaeT BTOPUYHBIN TOK TpaHcgopmatopa Toka (20 A).
e B TeyeHune 3 cekyHa: B 40 pa3s npeBbiaeT BTOPUYHBIN TOK TpaHcdopmaTopa Toka (200 A).

® YacrtoTta: 50 'y +/— 10% wunmn 60 'y +/— 10%.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

Mopaya nutaHunA

MpoBepku,
BbINOJIHSIEMbIe
nepepg nogaven
nUuTaHuA

MpoBepka
coeguHEeHUn

Mpoueaypa
nogaviuv nnutTaHusA

UpeHTudmkaumsa
Sepam

Kpome npoBepkn MexaHU4eckoro CocTosiHUS 060pyAoBaHusl, BOCNONb3YNTeCh NPeaoCTaBNeHHbIMM
noapsaYMKoM cxeMamu U cneundukaumsiMm Matepmanos, YToObl TPOBEPUTL CrieaytoLLee:
® DTuKeTkn Sepam.

® [IpaBuUnbHOCTbL 3a3eMreHust Sepam yepes Knemmy O.

©® COOTBETCTBME HaNpsXKeHNs NCTOYHMKA NUTaHnsa Sepam (ykasaHo Ha MAEHTUAMKALNOHHOW 3TUKETKe
Ha nepegHeln NaHenu) ¢ HanpsXkKeHMeM UCTOYHMKa NMTaHWsA pacnpeaenuTenbHoro WwuTa (Mnu
AYENKN).

® [1paBunbHOCTb NOAKIMIOYEHNS ONepaTUBHOMO NUTAHUS:
e Knemma 1: nepeMeHHbI TOK UNK NONOXUTENbHasA NONAPHOCTb.
e Knemma 2: nepeMeHHbIN TOK Unu oTpulatenbHas NoNspHOCTb.

® [lpucytctBue TTHI.

MpucyTcTBrE UcnbITaTeNbHbLIX GI0KOB.

® CooTBeTCTBME COEAUHEHNI MeXAy BbiBOAAaMU Sepam U ucnbiTatenbHbIMKU Griokamm.

Mpwn ob6ecTo4eHHOM o6opy,u,oeaHV||/| nNpoBepbLTe HAAEXHOCTb COEANHEHUIA.

Pasbembl Sepam gomkHbl 6bITb NPaBUNbHO NOAKMIOYEHbBI U 3aPMKCUPOBaHbI.

1. BknounTe onepaTtnBHOE NUTaHME.
2. YBeauTtech, YTO 3aropencsi cBeToanos BkntoveHns. Ecnum Sepam ocHalleHo yCTponcTBOM
OTCNEXMBaAHUSA TOTOBHOCTU, YOeauTech, YTO OHO MEHSET COCTOSIHME.

OTobpaxaeTcs akpaH No ymon4yaHuio (M3mepeHue Tokos dasbl anst Sepam cepun 10 A n cepun 10 B,
n3MepeHue Toka 3aMblkaHus Ha 3emnto Ana Sepam cepumn 10 N).

3anvwuTe B NPOTOKONE NPOBEPKM CEPUIMHBIN HOMEP Sepam (HaxoauTCa Ha MaeHTUnUMpytoLLen
3TUKETKe Ha nepeaHen naHenw).

3anuwuTe B NpOTOKOSIe NPOBEPKN HOMEP BEPCUM NPUINOXEHU Sepam (MeHI0 NapaMeTpoB Ha aKpaHe
SEPAM).
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Sepam cepun 10 - Beog B akcnnyaTaumio

MpoBepka uenu 3awWmnThbI

MpuHUMn

Mpoueaypa

Llel'lb 3aLlUUTbl NpoBeEpPAETCA BO BpeMa MoaenmpoBaHUA noBpeXaeHusd, KoTopoe npuBogunT K
OTKINKYEeHUIO BblKNo4YaTena nocne Cpa6aTbIBaHVIFI 3allnThl.

[Mposepka TONbKO 0AHON MYHKLUN MOXKET rapaHTMpoBaTh NPaBUNbLHOCTL PaboThl BCEX 3aLmT Npu
YCNOBUW, YTO NPaBUIbHO BbICTaBMEHbI YCTaBKM

[ns npoBepKkun Lenn 3alumThbl BbINOSTHUTE cnenywowine nencTeus.

LWar Onucaxue
1 BbibepuTe ogHy M3 hyHKUMIA 3aLUmMTbl, KOTOpasi OTKMIOYAET BbIKMoYaTeNb.
2 B 3aBucrMmocTu oT BblIBpaHHON YHKLMKU (MK YHKUMI) NoJanTe TOK, KOTOPbIA COOTBETCTBYET TOKY
yCTaBKu, 1 MPOBepLTE, MPON3OLLIIO NN OTKITIOYEHME BbIKoYaTens.
3 BepHuTe KpbILWKM Ha NPOBEPOYHbIE UCTbITaTeNbHbIE 610KN.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

MpoBepka ycTaBOK

OnpepeneHune
ycTaBoOK
napameTpoB U
3aWmThbl

MpoBepka
yCTaBoOK
napamMmeTpoB u
3aWumThbl

Bce ycTaBkv napaMeTpoB U 3auT Sepam npefBapuTenbHO ONpefensioTcs U yTBepXaatTes
KOHCTPYKTOPCKMM OTAENOM, KOTOPLI OTBEYAET 3a JaHHYI0 YCTaHOBKY.

Mpepnonaraetcsi, 4To pacyeT Obin BbINOMHEH CO BCEV HEOOXOAMMOM TLLATENBHOCTBIO UK Aaxe ObIno
NOATBEPXKAEH CONYTCTBYHOLLUM NUCCIEQ0BaHNEM.

Bce HacTpoliku napameTpoB 1 3aLmnThl Sepam OOMKHBI ObITb npegocTtaslieHbl nepen BBOAOM B
JKCnnyatauuno B BUAe KapTbl yCTaBOK.

Ecnn Bo BpeMa aKcnnyaTaunOHHbIX ncnbiTaHUn YCTaBKU napameTpoB U 3alunTt Sepam He Obinu
BBe[eHbl, crnenyeT BbINOJIHUTL NPOBEPKU AOA NPOBEPKU COOTBETCTBUA BBOAUMbIX YCTAaBOK MNapamMeTpoB
1 3allnT TeéM 3Ha4YEeHUAM, KOTOpble Obinn onpegerneHbl BO BpeMa pacyeToB.

OTV NpOBEPKM BKITHOYAKOT crneaytoLee:

@ [1poBepKM BCEX MYHKTOB MEHKO HAaCTPOMKN NapameTpoB M YCTaBOK 3almT Sepam.

® 3HauyeHus KaXgoro nyHKTa MeHo Sepam crniefyeT cpaBHMBaTb CO 3HAYEHUSIMU, 3anUcaHHbLIMU B
charine HacTpoek NapamMeTpOB U 3aLUUT.

® lcnpaBneHue nobbix HENPaBUIbHO BBEAEHHbIX YCTABOK NapaMeTpoB 1 3awut. CM. pasgen
Hacmpolika, cmp. 57.

Mpumeyanue. o 3aBepLUEHUN NPOBEPOK, B TOM YTO KacaeTcs 3Toro arana, YCTaBKu 1 napameTpoB
3alnTbl OJDKHbI CHUTATbCA OKOHYaTe IbHbIMUN U HEU3MEHAEMbIMW.

I'Iocneﬂ,ylou.wle ncnbiTaHNUA OOMKHbI NPOBOANTLCA C 3TUMU YCTaBKaMn U napaMeTpamMin 3aLlnT.
Hwkakne 3HavyeHusa He paspellaeTcs MEHATD, nyCTb aXe BPEeMEHHO. EQMHCTBEHHBIM UCKIIOYEHNEM
ABNAETCA OTKNHOYeHne beHKLI,VIIZ 3alunThbl C LEeNbo BbiBOAA NPOBEPSEMON d)YHKLI,VIVI 3alnThl.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MpoBepka koachduumeHTa TpaHccopmauumn TT

Llenb npoBepku

Mpoueaypa

B KOHTEKCTE NPOBepKM Lienu 3alluThl, NPOBepKa KaX4oro TpaHcopMaTopa Toka rapaHTUpyeT, YTo ero
K03hPULIMEHT TpaHcopMaL COOTBETCTBYET OXMUOAAEMOMY U MAEHTUYEH B ABYX UIU TpeX (hasHbIX
TpaHcgopmaTopax.

B kauyecTBe OCHOBBbI NpoBepPKN MOXXHO BOCMOJ1b30BaTbCA 3KCn1yaTauMOHHbIMU JOKYMEHTaAMU
TpchcbopmaTopOB Toka. Ecnu ata OOKyMeHTauunA OTCYTCTBYET, BbINOJIHUTE chnenytollee.

Lar OenctBue

1 Y6egutechb, 4TO nepeuYHas Lenb TpaHcdopmaTopa Toka AOCTYyNHa, obecToyeHa 1 NonHOCTbIO
n3onmpoBaHa.

2 C NOMOLLbH0 AOKYMEHTALMK (CXeMbI U T.4.) ONpeaenuTe oXnaaemMblin KOs ULMEHT 1 NpoBepsTe
COOTBETCTBYIOLLME HACTPOKM Sepam.

3 Y6egutechb, 4To BTOPMYHas Lenb TpaHcdopmaTopa Toka NOAKMNoYeHa K Sepam nnn 3aMKHyTa, nocne
4Yero NoaKni4vnTe Ha BTOPUYHYIO Lienb nepBoro TpaHcdopmaTopa Toka 3aXXKMMHOW amnepmeTp.

4 [MogknioumTe reHepaTop K NEPBUYHON Lieny TpaHcdopmartopa Toka.

MopanTe Tok kak MuHUMYM 0,2 In (In: NepBUYHBI HOMUHANBHBIN TOK TpaHCOpMaTopa ToKa), ecrnm 310
BO3MOXHO, 1 U3MepbTe NoAaBaeMblii TOK.

6 MpoBepbTe NoOKa3aHNs M3MEPEHHOrO BTOPMYHOIO TOKa € MOMOLLbI0 amnepmMeTpa, u yoeautech, 4To
KO3 hMLMEHT TpaHCOPMaLMM COOTBETCTBYET OXKMOAEMOMY.

Ecnu TpaHcdopmMaTop Toka NoaknioyeH kK Sepam, ybeautecs, YTO TOK, NOKa3aHHbIN Sepam,
COOTBETCTBYET TOKY, NoAaBaeMOMy Ha NEePBUYHYIO Lienb TpaHcgopmaTtopa.

7 Onsa apyrvx dpasHeix TpaHcopMaTopoB Toka NoBTopuTeE LWark ¢ 3 no 6 u ybeamteck B TOM, Y4TO
noryYyeHHble pesynbsTaTtbl MAEHTUYHBI NS BCEX TPeX TpaHCopMaTopoB Toka.

8 Ecnu Tok 3aMblkaHusa Ha 3eMnto namepseTcs TpaHcopmaTopoM Toka B 1 unu 5 A, nostopuTe waru ¢ 3
no 6 Ang nposepku ero koadpuumeHTa TpaHchopmaunn.

9 3anuwmTe nsmMepeHuns B NpoTOKore NPOBEPKU.

216




Sepam cepun 10 - BBog B akcnnyaTtaumto

I'IpOBepKa COeMHEHUN TOKOBbIX (ba?»HbIX BXogoB

OTHOCUTCA K
Sepam cepuu 10 B|A
Cxema YT06bI NOgaTh TOK Ha BXof Toka dhasbl A, NOAKMYMTE K UCbiTaTenbHOMY 610Ky ofHOMa3HbIN
npoBepkKu reHepartop TOKa, Kak NMoka3aHo Ha CXeMe BHU3Y:
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Sepam cepun 10 - Beog B akcnnyaTaumio

Mpoueaypa

A ONACHOCTb

ONACHOCTb NOPAXEHUA ANEKTPUYHECKUM TOKOM, AYITOBOIO PA3PALA UITN OXOIroB

® Hukorga He ocTaBnsTe BTOPUYHYIO LieNb TpaHcopmaTopa Toka pasoMKHYTOW. Beicokoe
HanpshkeHne B Pa3OMKHYTOW Lienu onacHo Anst paboTHMKA 1 MOXEeT NOBPeauTb YCTPOMCTBO.
® Hukorga He pasmblkanTe BTOpUYHbIE Lenu TT, korga no nepBMYHON MPOXOAUT TOK.

HecobniogeHne aTMX MHCTPYKLMIA MOXET NPUBECTU K CMePTeNIbHOMY UCXoAY UMK Cepbe3HOMn
TpaBMme.

A ONACHOCTb

ONACHOCTb NOPAXEHUA ANEKTPUHECKUM TOKOM, AYITOBOIO PA3PALA UITN OXOIroB

® HapeBaiTe OUanekTpuUYeckue nepyaTky Ha criyyai NPUKOCHOBEHUS K pasbeMy, Ha KOTOpbIN
Crny4ainHo nogaH TOK.

® OTknounTe pasbeém B, He oTcoeauHsist oT Hero nposoga. MNpu 3ToM BTOpUYHbIE Lenu TT ocTaHyTcs
3aMKHYTbIMU.

HecobniogeHne aTMX MHCTPYKLMIA MOXET NPUBECTU K CMepPTeNibHOMY UCXoAy UMK cepbe3HoMn
TpaBMme.

Lar OenctBue

[MogknioumTe reHepaTop ToKa ANs Nogayy Toka Ha TOKOBbIV Ga3HbIN BXOA.

BkntounTe reHepartop.

1
2
3 MopaviTe HOMUHanNbHbLIA BTOPUYHbBIA TOK TpaHcopmaTopa (1 A/5 A).
4

Ha aucnnee Sepam y6eautech, YTo 3HadeHue Toka asbl A NPUGIN3UTENBEHO PaBHO HOMUHAMBHOMY
BTOPUYHOMY TOKY TpaHcgopmMaropa.

OTKntounTE reHeparTop.

6 MosTopuTe Warn 1-5 Ansa ABYX APYrMX TOKOBbIX (ha3HbIX BXOAOB.

7 BepHuTe KpbILLKY Ha ucnbiTaTenbHbI 6110K.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

I'IpOBepKa BXO40B TOKa HyneBoﬁ nocnenoBaTesibHOCTU

OTHoCUTCH K

Sepam cepuu 10

OBa metopna
npoBepkKu

CTtaHOapTHbIN
MeToZ — cxema
npoBepKu

CTaHAapTHbIN
meTopn —
npoueaypa

N |B A

MmetoTcs ABa BO3MOXHbIX METOAA NPOBEPKY:

©® CTaHgapTHbIV MEeTOA ONA NPOBEPKM COEQUHEHNS AaTyMKa TOKa 3aMblKaHWs Ha 3eMIT0
(TpaHcdopmaTop ToKa 3aMblKaHMs Ha 3eMITI0 U TOP HYNEBOW NOCNeqoBaTeNbHOCTM) C BXOAOM
TOKa 3aMblKaHus Ha 3emnto Sepam.

® [lonHbIi MeToA ANnst 4ONOMHUTENBHON NPOBEPKK TOro, YTO COeAMHEHME C 3eMrielt 9kpaHa kabens
npouncxoaut 3a TTHI (nponyckaetcst yepe3 TTHI).

Moakntounte OD,HOdI)a3HbII7I reHepartop ToKa Ana nogayn Toka Ha NepBUYHYIO Lenb AaT4yuKa, Kak
NMOKa3aHO Ha CXemMe Huxe.
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LWar | OeicTBUe

BkntounTe reHepartop.

MopariTe NEPBUYHBIN TOK 3aMblKaHUsl Ha 3eMno B 5 A.

Y6enuTtech, YTO 3HaYEHUE Toka 3aMblkaHUsi Ha 3EMII0 Ha Aucnnee Sepam FIpM6]'IVI3VIT€J'IbHO paBHo 5 A.

Al W|IN| =

OTknounTe reHepartop.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MonHbI meTOA —
cXema nNpoBepKu

MonHbIN MeTOA —
npoueaypa

UTto6bl Takke NpOBEPUTb, YTO COEAUHEHNE C 3EMMEN OT 3a3eMIIeHMs Ha KOHLax kabenewn
BO3BpaLlaeTcs Ha AaTyuK, noganTe TOK HE Ha caM AaTyuK HEMOCPEACTBEHHO, a Yepes NpoBoaa,
KOTOpblE COEAMHSIIOT ONMETKY 3a3eMIIEHUS C 3EMIIEN, KaK NOKAa3aHO Ha CXEME HUXE:

1
Lel> [ 31A
14

o B
1
=131

)
\)>

LWar

DOencrteue

BkritouunTe reHeparop.

[MopaviTe NepBUYHBIN TOK 3aMblKaHUSA Ha 3eMIt0 Kak MUHUMYM 20 A.

Y6eamTech, UTO 3Ha4YeHNe Toka 3aMblkaHNs Ha 3eMIo Ha gucnnee Sepam NpuUbNN3MTENbLHO PaBHO

nofaBaeMoMy TOKY.

Ecnu aTo He Tak, ybeauTech B crneqyioLlem:

® Y70 reHepaTop AencTBUTENBHO NoaaeT Tpebyembl Tok (ybeautech, 4To 06MOTKa AeCTBUTENBHO
noaksoyeHa k 3emne)

® Y710 3KpaH AeNCTBUTENbHO NOAKIIOYEH K A4aT4MKy

® YT0 3KpaH NOAKMIOYEH K AaTUYMKy B MPaBUIIbHOM HanpaBiieHnm

® Y710 3KpaH AeCTBMTENbHO MOAKIIOYEH K 3eMre

® Y710 3KpaH He KOHTaKTUpyeT C 3eMrel 4o BXoAa B AaTHUK

BbikntounTe reHeparop.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

NMpoBepka makcUMaribHOM TOKOBOW 3alUUThbI OT 3aMbikaHUA mexay cdasamm (ANSI 50-51)

OTHoCUTCH K

Sepam cepuu 10 B |A

Llenb npoBepku MpoBepka MakcumanbHON TOKOBOW 3alUMThl UCMONb3yeTCst ANs NPOBEPKN 3HAYEHUI HACTPOEK ANs
crnepylLwmx napaMmeTpoB 3aluUThbl:
® Tok cpabaTbiBaHuS.
® Bpewms cpabaTbiBaHus.

Cxema UTo6bl NofgaTh TOK Ha BXOA Toka gasbl A, MOAKNoYMTE oaHoMa3HbI reHepaTop ToKa, Kak NokasaHo Ha
npoBepKu CXEME HUXeE.

[lns octaHOBKM XpoOHOMETpa BOCI'IOJ'Ib3y17ITer OAHNM U3 BbIXOOHbIX Sepam. Mnu gns octaHoBKM
XPOHOMETpPa UCNOJb3yeTCA KOHTAKT BbIKINo4vaTenda, B USMepeHHoe BpeMA BXOAUT paﬁoqee BpemMsa
BblKnK4artena.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MpoBepka

3alunTbl C

He3aBUCUMON A OHACHOCTb

BblAepXKKON OMACHOCTb NOPAXEHWSA SNEKTPUYECKUM TOKOM, YTOBOIO PA3PAOA UMK OXXOroB
BpeMeHun

® Hukorga He ocTaBnsTe BTOPUYHYIO LieNb TpaHcopmMaTopa pasoMKHYTON. Beicokoe HanpsbkeHne
B PA30MKHYTOW LIENW OMacHo Ans paboTHMKA N MOXET NOBPEAUTb YCTPONCTBO.
® Hukorga He pa3MblkanTe BTOpUYHbIE Lenu TT, Korga no nepBMYHON MPOXOAUT TOK.

HecobniogeHue aTux I/IHCprKLlMﬁ MOXeT NPUBECTU K CMEPTU NN Cepbe3HOoN TpaBMme.

A ONACHOCTb

OMACHOCTb NOPAXEHUA ANEKTPUYECKUM TOKOM, OYTOBOIO PA3PALA UITK OXOroBs
® HapesainTe OManekTpuyeckue nepyartky Ha cryyan NPMKOCHOBEHUS K pasbemMy, Ha KOTOopbIn
cryYaHo noaaH ToK.

® OTkniounte pasbem B, He oTcoeamHAsa oT Hero npoBoda. [Npu aToM BTOpUYHbIE Lenn TT OCTaHyTCA
3aMKHYTbIMW.

HecoGniogeHne aTUX MHCTPYKLUIA MOXKET NPUBECTU K CMEPTENIbHOMY UCXOAY UIU Cepbe3HON
TpaBMme.

®YHKUMSA 3aLLUTBI C HE3AaBUCUMOW BbIAEPXXKON BPEMEHW UCMONb3YyeT ABa HE3aBUCUMbIX ApYr OT Apyra
napameTpa:

® YcraBka no Toky (1> unm 1>>).

® Bbigep)kka BpEMEHM.

Takum o6pa3om, HeoGXxoanMbl ABE MPOBEPKU:

MpoBepka ycTaBku MO TOKY:

War | [Oeuncreue

1 OTknoYnTe 3aLmMThl OT 3aMblKaHUS HA 3€MITI0, €CINIM OHW OCHOBaHbI Ha CyMMe Tpex hasHbIX TOKOB, a Takke
npy Heo6X0AMMOCTM 3aLUMTY OT TENNOBbLIX NEPErpy3oK 1 pyHKUMIO cpabaTbiBaHMs MPW XONOAHON Harpy3ke
MaKCUManbHON TOKOBOW 3aLLMTbl OT 3aMblkaHust mexay dasamu (CLPU I).

MopawTe Tok, NpMbnManTensHo pasHbii 80% OT perynupyemoin CTyneHu.

YBenuumBanTe cuny Toka Ao Tex nop, noka Sepam He cpaboTaeT, unu noka He 3amuraet CU[ 3ambikaHus
mexay dasamu.

4 3anvwunTte 3Ha4yeHne Toka BO BPEMSI OTKITIOYEHMS B MPOTOKOJT MPOBEPKM U CPABHUTE Ero CO 3HAa4YEHMEM B
KapTe yCTaBoOK.

Ksutupyiite Sepam (kHonka Reset).

6 Ecnu B TeKyLUMIN MOMEHT He BbIMOSHSATCA ApYrie NPOBEpPKH.

® [1OBTOPHO BKIHOYMTE 3aLUMThI U PYHKLMM, KOTOPble 06A3aTeNbHbI COrNMacHoO KapTe HacTPOEeK.

® BeinonHute cbpoc ncnonbayemoit Tennoemkoctn Ao 0%. Cm. pasgen Memod cbpoca ucronb3yemoli
mennoemkocmu, cmp. 60.

® Ecnu ncnonb3yeTcsa GroknpyoLLuin Bxof, TO HEOGX0ANMO NepeHasHaunTb 3anacHble BbIAePKKM
BPEMEHW, OTHOCALLMECH K KaXKI0W perynnpyemMon CTyneHu.

MpoBepka BblAEPXKN BPEMEHN:

War DOewncteue

1 OTKMIoYMTE 3aLMThl OT 3aMbIKaHUS Ha 3eMI1t0, €CIU OHM OCHOBaHbl HAa CyMMe, a Takxke npu
HeobX0AMMOCTYM 3aLLMTy OT TENSOBbIX NEPErpy30K 1 PyHKUMIO cpabaTbiBaHUS NPU XONOA4HOW Harpy3ke
MaKCUMarnbHON TOKOBOW 3alLMTbl OT 3aMblkaHusi Mexay dasamu (CLPU I).

2 3aMKkHWTE Lenb reHeparopa, YTOObI OTKMIOUUTL nogavy Toka Ha Sepam.

MpuroToBeTECH NOAATH TOK, KOTOPbIN KaK MUHUMYM BABOE NPEBLILLAET TOK OTKITIOYEHNS!, U3MEPEHHbIN BO
BPEMS MPOBEPKN PETYNUPYEMON CTYMNEHMU.

BoccTtaHoBuTe Lenb nogayn Toka B Sepam u yCTaHOBUTE XPOHOMETP Ha HOMb.

OOHOBpPEMEHHO 3anyCcTUTE noaady Toka U XPOHOMETP U BOCTONb3YMTECH aMNePMETPOM, YTOGbI
y6eauTbes B CTabunbHOCTM nogasaemoro Toka. Korga Sepam BbINOMHUT OTKOYEHUE, XPOHOMETP
OCTaHOBUTCS.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

MpoBepka
3awuTbl IDMT

LWar

DOenctBue

3anvwuTte gaHHoe BpemMsA B NPOTOKONE NPOBEPKN N CPABHUTE €ro Co 3Ha4eHMeM B KapTe YyCTaBOK.

Ksutupyinte Sepam (kHorka Reset).

Ecnu B TeKyLLnA MOMEHT He BbINOMHATCA ApYyrne NpoBEPKM.

® [TOBTOPHO BKMHOYMTE 3aLUMThI U (PYHKLMM, KOTOPbIE 0BGSA3aTENbHbI COMNMAacHo KapTe yCTaBoK.

® BerinonHute cbpoc ucnonbayemon Tennoemkoctu 8o 0%. CM. pasgen Memod cbpoca ucronb3yemol
mernnoemkocmu, cmp. 60.

® Ecnu ncnonb3yeTtcs 6nokupyoLwmin BXOA, TO He06X0ANMO NepeHasHaunTb 3anacHble BblAEPXKKM
BPEMEHU, OTHOCHLLMECS K KaXA0N perynnupyemMon CTyneHu.

3awwuTta IDMT ncnonb3yeT ctaHaapTHyto kpusyto (1, t).

WcnbiTaHne 3akniovaeTcsi B CHATUM HECKOMbKUX TOYEK Ha KpnBOM cpabaTtbiBaHWs Ans perynupyemMon
CTyneHu [>.

MpoBepka TOYKU Ha KPUBOIA:

LWar

Dencreue

1

OTKMoYNTE 3aLUMTLI OT 3aMblKaHUSA Ha 3eMJTH0, €CIIN OHM OCHOBAHbI Ha CyMMe Tpex (pasHbIX TOKOB, a
Takxe Npu HeOBXoAMMOCTY 3aLLMTY OT TEMMOBbIX NEPerpy3oKk 1 yHKUMIo 3arpyGneHns MT3 npu
BKITIOYEHUW HA XOMOAHYIO Harpy3Ky MakcyMaribHOM TOKOBOM 3alUyThl OT 3aMbIKaHUs MeXay dasamm
(CLPU I).

BbiGepuTe npoBepsiemyto Touky (I/1>, t) B 30HE OTKMIOYEHUS ANs perynupyemMon CTyneHu, UCnonb3ys
pasnen Memod cbpoca Hazpesa, cmp. 60 u nocnedyroujue pasderssl.

YcTtaHoBuTe AN reHepaTopa TOoK, onpeaeneHHbIn B ware 2.

C6pockTe XpOHOMETP Ha HOrMb M NpU HE0BX0AMMOCTY KBUTMPYNTE Sepam (kHomnka Reset).

O,D.HOBpeMeHHO 3anycTuTe nogady Toka U XpoHOMeTp U BOCﬂOﬂb3yﬁTer aMnepmeTpomMm, YTOObI
y6e,D.I/ITbCFI B CTabunbHOCTU NogaBaemoro Toka. Korga Sepam BbIMNOJTHUT OTKIKOYEHUNE, XPOHOMETP
OCTaHOBUTCA.

3anuwunte n3MepeHHoe BpemMsd B NPOTOKOIe NPOBEPKN U CpaBHUTE €ro C oXXnaaemMbliM 3Ha4YEeHUNEM.

KButupyiite Sepam (kHonka Reset).

Ecnu B TeKyLLUMIN MOMEHT He BbINOMHSTCS APYrMe NPOBEPKU.

® [1OBTOPHO BKIHOUUTE 3aLLUThI U PYHKLUM, KOTOPbIE 06s3aTeNbHbI COMMacHO KapTe yCTaBoK.

® BrinonHute cbpoc ncnonb3yemoin Tennoemkocty Ao 0%. Cm. pasgen Memod cépoca ucrnonb3yemol
mennoemkocmu, cmp. 60.

® Ecnu ncnonb3yeTtcsa 6nokupyoLwmii BXof, To HEOBX0ANMO NepeHasHaunTb 3anacHble BblAEPKKM
BPEMEHM, OTHOCSILLIMECS K KON perynmpyemMon CTyneHu.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MNMpoBepka 3awmThbl OT 3aMbikaHuA Ha 3emnto (ANSI 50N-51N)

OTHoCUTCH K
Sepam cepuu 10

Llenb npoBepku

Cxema npoBepKu
C AaTYMKOM TOKa
3aMblKaHUsA Ha
3emnio

N |B |A

McnblTaHne 3awmTbl OT 3aMblKaHWS Ha 3eMIT0 UCMOMb3YeTCs AN NPOBEPKM YCTaBOK CriedyoLLmX
napameTpoB 3aLLUTHI.

® Tok cpabatbiBaHus.

® Bpewms cpabaTtbiBaHus.

EcTb ABE BO3MOXHble CXeMbl NPOBEPKM B 3aBMCUMOCTM OT TOro, ByaeT N1 nsmepsATbCs TOK 3aMblKaHWs

Ha 3emrio.

® lcnonb3oBaHue AaTynka Toka 3amblkaHus Ha 3emnto (TTHI nnm Top Hyneson
nocneaoBaTenbHOCTH).

® /lcnonb3oBaHne CyMMbl (ha3HbIX TOKOB, M3MEPEHHbIX TpeMs dhasHbIMK TpaHcchopmMaTopamu Toka.

YT106bI NOAaTh TOK HAa NEPBUYHBIN TOK AaT4MKa, NOAKMNOYMTE 0QHOMa3HbIM reHepaTop Toka, Kak
MoKa3aHo Ha CXeMe HUxe.

[1ns ocTaHOBKM XpOHOMETpa BOCMOMb3YyNTECH OOHUM U3 BbIXOAHbIX Sepam. Ecnn ansa octaHoBKu
XPOHOMETpPa UCNOoJib3yeTCA KOHTAKT BblKno4vaTenda, B USMepeHHOe BpeMA BXOAUT B paGoqee BpemaA
BbIKntovaTtend.
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Sepam cepun 10 - BBog B akcnnyaTtaumto

Cxema npoBepku  YT06bl Nogath TOK Ha Bxop, a3kl A, noaknoumMTe ogHOMa3HbI reHepaTop ToKa, Kak MoKasaHo Ha
T3HI ¢ Tpems CcXemMe Huxe.

dazubimn TT [lns ocTaHOBKU XpPOHOMETpa BOCMONb3YMTeCh OAHUM U3 BbIXOAHLIX Sepam. Ecrnu ana octaHoBku

XpOHOMeETpa NCNOoJib3yeTCA KOHTAaKT aBTOMaTU4Ye€CKOro Bblkno4vaTensa, B UaMepeHHoe BpeMa BXoanT
pa6oqee BpemMaA aBTOMaTnu4eCKoro BblKrno4artens.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MpoBepka
3aWmThl C
He3aBUCUMOW
BblAEepPKKON
BpeMeHu

PyHKUMSA 3aLLUTBI C HE3aBUCKMMOW BbIAEPXKKON BPEMEHW UCMONb3yeT ABa He3aBUCKMMbIX ApYr OT Apyra
napameTpa.

® Tok cpabatbiBaHus (lo> nnm lo>>).

® Boigepxka BpemeHwu.

Takum o6pa3om, HeoBXoAUMbI ABE MPOBEPKU.

MpoBepka Toka cpabaTbiBaHWSA:

LWar

OenctBue

1

B cooTBeTCTBMM C HEOBXOANMOCTbLIO OTKIIOUYNTE MaKCUMarbHbIe TOKOBbIE 3alLuThl OT MexaydasHbix K3,
a Takke 3alWTbl OT TEMMOBbLIX Neperpy3ok n dyHKUMKn 3arpybnenns TokoBbix 3awmT (MT3, T3HIM) npu
BKITIO4EHUN Ha "xonofHyto Harpysky" (CLPU | n CLPU lo).

MopanTe Tok, NpubnuanTensHo paBHbI 80% OT ycTaBku.

[MocTeneHHO yBenuuMBanTe cuny Toka Ao Tex nop, noka Sepam He cpaboTarte Ha OTKINOYEHUe, NNy noka
He 3amuraet CU[ 3amblkaHusi Ha 3emrito.

3anuwnTe 3HauyeHue Toka BO BpeMs OTKIIOYEHWs B MPOTOKOI NPOBEPKY Y CPABHUTE €ro CO 3HaYeHUeEM
Ha KapTe yCTaBOK.

Keutupyiite Sepam (kHonka Reset).

Ecnu B TeKyLLMIN MOMEHT He BbIMOMHATCA ApYrie NPOBEepK.

® [TOBTOPHO BKITHOYMTE 3aLUMThI U (PYHKLMM, KOTOPbIe 06SA3aTeNbHbI COMNAcHO KapTe HAcTPOEeK.

® BuinonHuTe cbpoc ncnonbdyemon tennoemkoctn o 0%. Cm. pasgen Memod c6poca ucnonb3yemol
mennoemkocmu, cmp. 60.

® Ecnu ncnonb3yeTtcs 6nokupyoLmii Bxoq, T0 HE06X0AMMO NepeHasHaunTb 3anacHble BbIAEPXKKN
BPEMEHW, OTHOCSLLIMECS K KO0 peryrnmpyemMon CTyneHu.

MpoBepka BblAEPKKN BPEMEHN:

LWar DenicTtBue

1 B cooTBeTCTBUM C HEOOXOANMOCTBIO OTKIIOYMTE MaKCMMarbHble TOKOBbIE 3aLLnTbl OT MexaydasHbix K3,
a Takke hyHKUMM 3aLmThl OT TEMMOBbLIX Neperpy3ok u cpabaTtbiBaHWs NpU Nycke 3aluTbl 3amMblKaHUW Ha
3emmnio (CLPU | n CLPU lo).
3aMkHWTE Lenb reHepaTtopa, YTobbl OTKMOYMTL Nogady Toka Ha Sepam.
MpuroToBbTECH NOAATH TOK, KOTOPLIN KAK MMHUMYM BOBOE NPEBLILLAET TOK OTKITHOYEHUS, U3MEPEHHBIN BO
BpPEMS POBEPKU PETYNINPYEMOW CTYMNEHMU.
BoccTtaHoBuTe Lenb nogayun Toka B Sepam v yCTaHOBUTE XPOHOMETP Ha HOfMb.
OpHOBpEMEHHO 3anycTuTe nogadvy Toka U XpOHOMETP ¥ BOCMONb3yWTECh aMNepPMETPOM, YTOObI
ybeanTbcs B cTabunbHOCTM NogaBaemoro Toka. Korga Sepam BbIMOMHUT OTKIOYEHUE, XPOHOMETP
OCTaHOBMTCS.

6 3anuwmnTe n3amMepeHHoe BpeEMs B MPOTOKOME NPOBEPKU U CPpaBHUTE €ro CO 3Ha4YEHUEM B KapTe YCTaBOK.

Keutupyiite Sepam (kHonka Reset).

Ecnu B TekyLunit MOMEHT He BbINOMHATCS ApYrue NpoBepKu.

® [lOBTOPHO BKIHOUUTE 3aLLUUTLI U PYHKUMM, KOTOpble 06si3aTernbHbl COrnacHo KapTe YCTaBoK.

® BrinonHute cbpoc ucnonbayemon tennoemkoctn 4o 0%. Cm. pasgen Memod cbpoca ucnonb3yemou
mernnoemkocmu, cmp. 60.

® Ecnu ncnonb3yeTtcs 6nokupyoLmii BXxog, T0 HE06X0AMMO NepeHasHaunTb 3anacHble BbIAEPXKKN
BPEMEHW, OTHOCHALLMECS K KaXO0W perynmpyemMon CTyneHu.
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MpoBepka
3awuTtbl IDMT

3awwmTta IDMT ucnone3yeT ctaHgapTHYo kKpusyto (lo, t).

McnbiTaHue 3aknovaeTcs B NPOBEPKE HECKOMbKUX TOYEK HA KPMBOWM B 30HE OTKIMIOYEHWS Ans
perynupyemom ctyneHu lo>.

[MpoBepka TOYKM Ha KPUBOW.

LWar

DenctBue

1

[Mpu HeobXxoaUMOCTM OTKNIOYNTE MaKCUMarbHble TOKOBbIE 3aLMTbl OT MexaydasHbix K3, a Tak xe
3almTy OT TeNMOBbIX MEPErpy30K U YHKLUMK 3arpybneHns Tokobix 3awmT (MT3, T3HIM) npu BkntoueHun
Ha "XONOAHY0 Harpysky".

BbibepuTe npoBepsiemyto Touky (lo/lo>, t) B 30He OTKNIOYEHUS AN perynnpyeMon CTyneHu, Ncnonb3ys
pasaen Kpusbie omknodeHUs: MakcumarnbHOU mokoegou 3aujumel, cmp. 90 u nocnedyouwjue pasderis.

YcraHoBuTe AN reHepaTtopa TOoK, onpeaeneHHbIn B ware 2.

CbpockTe XpOHOMETP Ha HOMb 1 Npu HeO6XOANMOCTY KBUTUPYTE Sepam (kHornka Reset).

O,ClHOBpeMeHHO 3anycTute nogadvy Toka U XpoOHOMETp U BOCI'IOJ'IbSyI;ITer amMnepmMmeTpom, 4YTOObI
y6eﬂMTbCﬂ B CTabunbHOCTM nNogaBaemMoro Toka. Korga Sepam BbINOJTHUT OTKINOYEHNEe, XPOHOMETP
OCTaHOBUTCA.

3anuwwure 3aTpayYeHHoe BpeMs Ha KapTe UCMbITaHWUN U CPaBHUTE ero C OXXNAaeMbIM 3HaYEHNEM.

Keutunpyite Sepam (kHonka Reset).

Ecnu B TeKyLLMn MOMEHT He BbINOMHAIOTCS ApYrue nNpoBepKu.

® [1OBTOPHO BKMOYMTE 3aWNTbI U PYHKLMMK, KOTOpble 06513aTeNbHbl COMMacHO KapTe YCTaBOK.

® BrinonHute cbpoc ncnonbayemon tennoemkoctn 4o 0%. Cm. pasgen Memod cbpoca ucnonb3yemol
mernioemkocmu, cmp. 60.

® Ecnu ncnonbayeTcst 6rnokupyowmin Bxod, To HEOOXOANMO NepeHasHauYnTb 3anacHble BblAepXKu
BPEMEHM, OTHOCSILLIMECH K KaXXAOWN perynnpyemMomn CTyneHu.
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Sepam cepun 10 - Beog B akcnnyaTaumio

MNMpoBepka 3awmTbl oT TennoBon neperpy3ku (ANSI 49 RMS)

OTHoCUTCH K

Sepam cepuu 10 B |A

Llenb npoBepku MpoBepka 3almTbl OT TENMOBbLIX NEPErPY30K UCMONb3YEeTCA ANt NPOBEPKU paboTbl U HACTPOIKK
3HaYEeHN 3TON (PYHKLUMMU 3aLUUTbI:
® PacueT ncnonb3yemown TenNoCTONKOCTH.
® YcraBka cpabaTtbiBaHUsl Ha curHarn.
® Bhigepixka BpeMeHM 00 OTKITHOYEHMS.

Cxema UTtobbl nogaTth TOK Ha BXOA Toka dasbl A, nogknounte oaHodasHbIi reHepaTop ToKa, Kak NokasaHo Ha
npoBepKu cXeme Huxe.

[1ns ocTaHOBKM XpOHOMETPA BOCMOMb3YNTECH OOHUM U3 BbIXOAHbIX Sepam. Vnun ona octaHoBKK
XPpOHOMETpa UCNOoNb3yeTCA KOHTAKT BbIKIoHaTesnd, B USMepeHHoe BpeMA BXOOAUT pa60qee BpemA
BbIKntovaTtend.
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MpoBepka 3awmTa oT TEMMOBLIX NEeperpy3ok ucnonb3yeT kpusyto (1, t).
3aluTb! oT McnbiTaHne 3aKknioyaeTcst B NPOBEpKe HECKOMNbKUX TOUYEK Ha KPUBOIA B 30HE OTKIMIOYEHNS.
TensnoBbIX -
neperpysok [MpoBepka TOYKM Ha KPUBOW.
War DenctBue
1 OTKnNoYMTE MakcMarbHble TOKOBbIE 3awwunThbl OT MexaydasHbix K3 1 oT 3aMblkaHuii Ha 3eMrito.
2 B pasnene Kpussie dnsi 0% HavansHoU ucnonb3yemol mernnoemkocmu, cmp. 111 u Oanee Bbibepute Ty
KpuBYto, KoTopasi borbLue Bcero COOTBETCTBYET HACTPOMKaM U Sepam, ¥ C ee NOMOLLbI0 onpeaenuTe
koopauHatbl Touku(l/Is, t), koTopas OyaeT npoBepATbCS.
3 YcTaHoBUTE NS reHepaTopa TOK, onpeaeneHHbIv B ware 2.
C6pocbTe XpOHOMETP Ha Homnb U Npu HeobxoaumocTu copockTe Sepam (kHonka Reset).
5 BbinonHute cbpoc pacymtaHHoro 3HaveHus Harpesa ao 0%. Cm. pasgen Cépoc pacyemHo20 3HayeHus:
Hazpesa, cmp. 60.
6 OpHOBpPEMEHHO 3anycTuTe noaadvy Toka U XpOHOMETP ¥ BOCNONb3yNTeCh aMnepMeTpoMm, YTobbI

ybeautbcs B cTabunbHOCTU nogaBaemMoro Toka. Korga Sepam BbINOMHUT OTKIIKOYEHME, XPOHOMETP
OCTaHOBUTCS.

3anuwute n3MepeHHoe BpeM4d B NPOTOKOIe NMPOBEPKN U CpaBHUTE €ro C oXXnaaemMblM 3Ha4YeHUNEM.

Cbpockte Sepam (kHonka Reset).

Ecnu B TEKyLLMiIt MOMEHT HE BbIMNOMHSAKTCA APYrMe NPOBEPKU.

@ [TOBTOPHO BKMIOYMTE 3aLLUMThI U DYHKLMM, KOTOpble 0653aTenbHbI COMNacHO KapTe YCTaBoK.

@ BhinonHuTe cOpoc pacyeTHOro 3HaveHust Harpesa o 0%.

® Ecnu ucnonb3ayeTcs GNOKUPYHOLLMIA BXOA, TO HEOBXOAUMO NepeHasHauuTb 3anacHble BbIAepXKKY
BPEMEHW, OTHOCSLLIMECS K KaXKA0M Perynmpyemoit CTyneHu.
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I'IpOBepKa COoeMHEHUN NOrMYecKMX BXoaoB

OTHoCUTCH K
Sepam cepuu 10

MpoBepka
NIOrny4ecKnx
BXOAOB

UcknioyeHue
analltnl2

A

[1ns NpoBEpPKKN NTIOrMYECKNX BXOOO0B BbINOMHUTE AN KaX40ro BXxoaa cnenywoulee:

War OenicTtBue

MeperignTe B MeHi0 napameTpoB K NyHKTy COCT. BXO4A.

2 ® [py HaNUUYMM HaNPSHKEHNS MUTAHUSA Ha BXOAE Pa3OMKHUTE KOHTAKT, MoAaloLwMin Ha BXOA Nornyeckme
OaHHbIe.

® Ecnv HanpsixeHne NUTaHWsl BXxoAa OTCYTCTBYET, NoAanTe HanpsikeHne NoCTOSIHHOMO Toka
BblJaBaeMoe reHepaTopoM HanpsXKeHWs, Ha MOAKIIOYEHHBIN K BbIDpaHHOM KreMMe KOHTaKT. YTobbl
OTperynupoBaTh YPOBEHb HaMpshXeHusi, cM. pasaen odknyeHue noauyeckux 8xo0os, cmp. 42.

OTmevariTe nobble M3MEHEHUSI Ha AUCIee.

4 Mpu HeobxoamnmocTn cbpockTe Sepam (kHomka Reset).

Jlornyeckune Bxogpl 11 m 12 YKa3blBalOT HaA NOJIOXKeHNEe aBTOMAaTU4EeCKOro BblKn4yaTena.

YTtob6bl yGGDMTbCﬂ B TOM, 4YTO Sepam CUMUTbIBAET NOJIOXKEeHWe BblKno4vaTend, npon3seaute
BblKMO4MaTeNem JENCTBUE N MOCMOTPUTE, 6y,CI,yT N Ha gucninee Kaknme-to USBMeHeHuA.
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Beop B akcnnyatauuto

MocnegHan Mo 3aBepLUeHUM UCMbITaHUI BbINONHUTE crneaytoLlee Ans nocneaHen NnpoBepKu.
npoBepka ~
P P LWar DOenctBue
1 BepHuTe KpbllWkn Ha UcnbiTaTenbHble 6110KN.

2 [MpocmoTpuTe BCE OTHOCALLMECS K d)yHKLlVIﬂM 3amnTbl Sepam MNYHKTbl MEHIO U y6e£l,VITer, YTO aKTUBHbI
TOJNbKO T€ 3alUUTbl, KOTOPbIE HY>XHbI.

MpoBepkTe COOTBETCTBUE NOATBEPXKAEHHBIX NapamMeTpoB Sepam Mo kapTe YCTaBoK.

3anuwnTte B NpoTOKONE NPOBEPKM NocneaHne cobbiTus, coxpaHeHHble Sepam, YTobbl MOXHO ObINo
pasnuyaTtb 3Ha4eHUs, NMoNyyYeHHble B pe3ynbsTraTe NPOBEPOK, a Takke 3Ha4YEHNs, NoNyyYeHHble B
pesynbraTe NocneayoLmnx aBapmMnHbiX COObITUI NpY NOBPEXAeHNsX B cucteme. Tenepb Sepam rotoBo K
pab6orTe.
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lMpoTokon npoBepKu YyCTPOMUCTBA 3almTbl Sepam

MAcnonb3oBaHue

OnpepgenexHue

Oowue
UCnbITaHUsA

MpoBepka

ko3 puumeHTa
TpaHcdopmaTop
a Toka

MpoBepka
normyeckux
BXOA0B

Ha atom nucTte MOXHO oTMeuYaTb pesynbraThl 3KCnyaTauMOHHbIX NPOBEPOK.
Kaxxgoe ncnbitaHne nogpobHo onvcaHo B pasgene "Beog B skcnnyaTtaumio”.

MpoBoanTe ToNbKO Te NPOBEPKM, KOTOpble TpebyeTca Ans Ballen Mogeny Sepam 1 NpUMeHSIEMON
PYHKUMM.

[Nocne npoBeaeHMs NPoBEPKN K nonyvYeHnsa OKOH4YaTeNnbHOro pesynbrarta OTMeTbre ﬂqule O

Pabo4yee mecto

[ara ncnbitaHus:

Oneparop:

Averika

Mogenb Sepam cepuu 10

CepuiiHbii Homep

Bepcus nporpaMmmHoro
obecneyeHus

(yka3aHa Ha akpaHe SEPAM B MeHI0 NapamMeTpoB)

KommeHTapum

Bua ucnbitaHus

lMpeaBapuTenbHbI OCMOTP Nepes BKIKOYEHMEM B CETb O
Mopaya nuTaHus |
MpoBepka napameTpoB 1 HACTPOEK O
YcTaHoBKa Nnorm4ecknx BxodoBs (Tonbko ans Sepam cepum 10 A) O
MpBepka NpaBUMIBLHOCTU M LLENOCTHOCTM Lienen 3awuThbl O
TpaHccopmaTop | TeopeTuueckumn MepBUYHLIN TOK | TOK, U3aMepeHHbIN | U3MepeHHbIn
ToKa ko3 puumneHT (Ip 0,2 In) Ha BTOPUYHOM Ko3dbprLUNEHT
TpaHcchopmauumn obmortke (Is) TpaHccdopmauum (Ip/ls)

dasHbIN O
TpaHcdopmarop A
dasHbIN O
TpaHcdopmatop B
dasHbIN O
TpaHcgopmaTtop C
TTHN O
Bup ncnbitaHus WUcnbiTaHne npoBegeHo Pesynbrar OkpaH
MopkntoveHune Bxogos | BropuyHas nogavya HOMUHANBHOMO MNepBUYHLIN A= s [
asHbIX TOKOB Toka TpaHcdopmatopa, T.e. 1 A unu HOMWHasbHbIN TOK IB= i,

5A. TpaHcdopmaTopa IC= e
MopkntoyeHue BxopoB | CTaHpapTHble MeToapl: MNogaya Toka | 3HayeHne nogaHoro |10 = ..ceveeieenee, O
TOKa 3aMblKaHUS Ha 5 A B NepBUYHYIO LieMb TOpa HyNIeBON | Toka
3eMIo nocnefoBaTenbHOCTU, Unu

TpaHcdopMaTop Toka

MonHeIn meToa: Mogaya Toka 20 A B 3HayeHve lo= e [

KabenbHbIN 3a3eMIeHHbIN 3KpaH BBEJEHHOro Toka
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MpoBepka
MaKcuManbHon
TOKOBOW 3al4UThbI
OT 3aMblKaHUs

mexay daszamu
(ANSI 50-51)

MpoBepka
3awmThbl OT
3aMbIKaHUA Ha
3emno

(ANSI 50N-51N)

MpoBepka
3alWunTbl OT
TennoBsown
neperpysku
(ANSI 49 RMS)

OnepaTtuBHbIN
BBOA B
3aKcnnyaTauuio

CtyneHb MT3 ¢ He3aBMCUMOW XapaKTEPUCTUKON BpeMeHn cpabaTbiBaHWs

NpoBepka Toka cpabaTtbiBaHusa [

Mpogeepka Buiaepxkn spemenn [

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

CtyneHb MT3 ¢ 3aBUCUMON XxapakTepUCTUKON BpeMeHun cpabaTbiBaHus (IDMT)

W3MepeHHbIW NoAAaHHbIN TOK

Bblaepxka BpeMeHu

TeopeTuyeckun

U3mepeHo

CrtyneHb 1

CTyneHb 2

ooono

pyGas cTyneHb ¢ He3aBUCUMMOW XapakTePUCTUKON BpeMEHW cpabaTbiBaHus

NpoBepka Toka cpabaTtbiBaHus [

Mpogeepka Bbiaepxkn sBpemenn [

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

CrtyneHb T3HI1 ¢ He3aBMCMMOW XapaKTepUCTMKON BpeMEHN cpabaTbiBaHNSA

MNpoBepka Toka cpabarbiBaHmus ]

Mpogeepka Buiaepxkn sBpemenn [

BbicTaBneHHas
yCcTaHoBKa

M3mepeHHoe 3HayeHune

BbicTaBneHHas yctaBka

M3mepeHHoe 3HayeHne

CryneHb T3HI1 ¢ 3aBucuMoON xapakTepucTnkon sBpemenmn cpabartbisaHns (IDMT)

W3MepeHHbIM NoAaHHbIN TOK

Bblaepxka BpeMeHu

TeopeTuyeckm

U3mepeHo

CTtyneHb
1

CTtyneHb
2

oo g o

pybas ctyneHb T3HIT ¢ He3aBUCMMOW XapakTepUCTUKO BPEMEHU cpabaTbiBaHMS

NpoBepka Toka cpabaTtbiBaHusa [

Mpogeepka Bbiaepxkn sBpemenn [

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

BbicTaBneHHas yCTaBKa

M3mepeHHoe 3HayeHne

M3MepeHHbIN noaaHHbIN TOK

Bbiaepxka BpeMeHu

TeopeTuyecku

U3mepeHo

CryneHb 1

CTtyneHb 2

oooo

MocnenHee aBapuinHoe cobbiTe, COXpaHeHHOe B NamMAT Sepam B NpoLlecce Hanaaku.

Homep CoobueHue

[OaTta n Bpems

1A 1B

IC lo
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TexHnyeckoe obcnyxmBaHune

CopaepxxaHue [aHHasa rmaBa nocesilleHa criegyowmm Temam.

3TOW rnaBsbl Tema CTpanmua
MpodunakTuyeckoe TexHnyeckoe ob6CnyxmBaHe 234
[MomolLLb B AnarHoCTUKe 1 yCTpaHeHnU Henonagok 235
[eMoHTax ycTpoicTBa Sepam 237
3ameHa b6aTtapen nuTaHus B ycTporictee Sepam cepum 10 A 238
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I'IpodmnaKTquCKoe TeXHUu4eckKoe 06CJ1y)KM BaHue

BBegeHue

Cnucok pa6ot
no
TeXHU4YecKkomy
obcnyXuBaHulo

MnaHoBas
npoBepkKa

MpoBepka CUO n
aucnnesn

OcmoTp 3agHen
naHenu

MpoBepka
COCTOSIHUA
6aTapeun

MpoBepka uenu
OTKITHOUYEHUSA

YT106bI 06eCneunTb MakcMmMarbHyto paboTocnocoBHOCTbL CUCTEMBI, HEOGX0AMMO ObITb YBEPEHHBIM, YTO
Sepam Bce BpeMsi HaX0AMTCH B UCNPaBHOM COCTOSIHMK. B criydae BHyTpeHHero otkasa Sepam,
YCTPOWCTBO NpenynpeanT ob aTom onepartopa nocpeAcTBOM BHYTPEHHEN CaMOANArHOCTMKY,
onuncaHHoOW B pasaerne Paboma cucmembl camMornposepku, cmp. 166, n ¢ NOMOLLbI YCTPONCTBA
OTCMNEXUBaAHWNS TOTOBHOCTMW.

OpHako Bce BHELUHWE YCTaHOBKU, HE OTHOCSLLMECH K CAMOMY YCTPOWCTBY Sepam, He noanexar
camoauarHocTvke, N03ToMy He0BXOAMMO NOCTOSIHHO NPOBOAMTL NpodunakTnyeckoe obcnyxmnsaHue
BCEWN CUCTEMBbI.

Hu ofiMH BHYTPEHHUIA KOMMNOHEHT Sepam He TpeGyeT NPodUNakTMYeckoro 06CnyXuBaHUs U He JOMKeH
3aMeHsITbCSA onepaTopoMm, kpoMe Gatapeu, 4OCTYN K KOTOPOK MOXHO NOJYYUTL CO CTOPOHbI NepeaHen
naHenu.

B Tabnuue HWxe npuBedeHa cpedHss YactoTa NpoBeaeHUsa paboT Mo TEXHUYECKOMY OBCNy>XUBAHUIO.
MHTepBanbl Mexay npoBeeHneM BnsyanbHbIX OCMOTPOB 3aBUCAT OT paboyero COCTOSAHMS YCTaHOBKM.

Pa6oTa no TexHU4eCcKoMy 06CNyXMBaHMIO YactoTa

lMnaHoBas nposepka Kaxgyto Hepernto

MpoBepka cBeToauoaa v gucnnes Pa3 B rog
OcMmoTp 3agHen naHenu

MpoBepka cocTosHusi 6aTtapen (Sepam cepun 10 A)

lMpoBepka BCeW Lenn OTKMYEHUSA Kaxgpble 5 net

® YGeauTech, YTO (hasoBble TOKM U TOK 3aMbIKaHUSA Ha 3eMITH0, U3MEpPEeHHbIe YCTpoicTBOM Sepam,
COOTBETCTBYET NoAaBaeMom Harpyske.
® [poBsepkTe, He ropuUT N ceeToano &Y, «YCTPOCTBO HEMCNPaBHOY

Mposepka CU n gncnnes ncnonb3yetcs AN NpoOBEPKM NpaBUbHOCTU paboTbl kKaxaoro ceetoamoaa
Ha nepegHel NaHenu 1 KaXxgoro cerMeHTa gucnes.

[1ns1 BINOMHEHWSI NPOBEPKN HAXXMUTE U y,qep>|<V|Bal7|Te KHOMKY Bbl60pa MEHI0 \) . CI'IyCTFI ABe CeKyHObl
3aropsaTcsa BCe CBETOAMOALI HA NepeaHen NaHenu u Bce CerMeHTbl AUCnnes.

I'IpOBepre, HOPMarbHO NN 3aTAHYTbl COEAUHEHUA U HET JIN Ha HUX KOppOo3uu, 06pau.|,a;| ocoboe
BHUMaHWE Ha KNeMMbl 3a3eMIIEHUS N KNEMMbl TOKOBLIX LiEnen.

Ecnu coeMHeHUst HeQOCTaTOYHO 3aTAHYThI, 3TO MOXET CMPOBOLMPOBATL HEHOPMASIbHbIN Neperpes,
YTO B CBOIO OYepedb MOXET NMPUBECTM K MOBPEXOEeHW0 pasbema B 1 TpaHcdopMaTopos.

Sepam cepumn 10 A ocHalleHo GaTapenkoi, KoTopas CIY>KUT pe3epBHbIM UCTOYHUKOM NUTaHUS ANs
BHYTpeHHMX YacoB. Mpu HaxxaTum kHonkn Reset, 3aropatoTcs YeTblpe KpacHblx cBeTogmoaa. Ans
npoBepkun npurogHocTn 6atapeun yaepxusainTte kHonky Copoc B TeveHne 2—3 cekyHa. CeeToguoabl
OOMXHbI IPKO CBETUTLCSA BCE BPEMS, NOKa Haxarta kHonka. B npoTtuBHom criyyae, 6atapeto Heobxoammo
3ameHuTb. CMm. pasgen:

3ameHa 6amapeli numaHus e ycmpotcmee Sepam cepuu 10 A, cmp. 238.

BakHO NpoBepuUThb LieMnb OTKIIOYEHNUS MO BCEN ANUHE (0T TpaHctopMaTopa k Sepam U1 B KaTyLKe
OTKITHOYEHUS) Ha NpeaMET NOBPeXAeHWIA.

[ononHuTenbHy MHOpPMaLMIO O BbINOMHEHUN NPOBEPKM CM. B pasaene:
lNposepka uenu 3awumsl, cmp. 212.
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Momowb B AMArHOCTUKE U yCTpaHeHUU Henonagok

BBegeHue

CeeToguoa n
aucnnen Ha
YCTPOMUCTBE He
ropst

&, lNopwut
cBeTtoguopn,

Ha gucnnee He
oTtobpaxarTcs
AaHHble unn

oTobpaxarTcs
He NONMHOCTLI0

Mpo6nemacBA3n
(Sepam
cepumn 10 A)

Hwxe npuBoasATca cTaHOapTHbIe AEUCTBUS NO YCTPaHEHWI0 Henonaaok B pabote Sepam. B cnyyae
HeHopManbHoW paBoTbl YCTPOWCTBA He OTKMoYalTe nofady onepaTuBHOMO NUTAHUS [0 BbIICHEHUS
MPUYUHBI.

Mpu3sHak Bo3MoOXHble NPUYUHbBI OencrteBre/Cnoco6 ycTpaHeHUs CM. Ha...
Bce cBetogmoabl 1 | HenpaeunbHO noakntodeH pasbem | MNogknounte pasbem A cmp. 27
avennen Ha nogayu onepaTvBHOMO NUTaHNUS
ycTponctee He He nonaeTcs onepatusHoe nuTaHue | MpoBepsTe, He BLIXOAUT NN cmp. 14
ropat HOMVHaMNbHOE 3HaYeHUe MOLLHOCTM

MCTOYHMKa onepaT1BHOIO NUTaHUs 3a

OOMNYCTUMBIE PAMKMU.

BHyTpeHHUin 0TKa3 3ameHuTe ycTponcTBo Sepam cmp. 237

Ecnun 3aropaetcs ceeToguop, Q, TO 3TO O3Ha4YaeT, YTo Sepam nepeLuno B Hepaboyee CoCTosIHME
nocne obHapyXeHnsi CUCTEMOW CaMOAMArHOCTUKN OTKa3a Kakoro-To U3 ero BHyTPEHHUX KOMMOHEHTOB.
Cwm. pasgen Paboma cucmembl camomecmuposaHusi, cmp. 166.

MpumeyaHue. ITOT cBETOAMNOA 3aropaeTca Ha KOpOTKOoe BpeMsA npu nogaye nutaHua B Sepam. 310
HOPMalibHO U He yKa3biBaeT Ha HEUCNPaBHOCTb.

Hepaboyee cocTosiHME XapaKTepuanpyeTcs criegyoLwmMm.

® Csetoaomopn S Bkn.

® Pere yCTpoWCTBa OTCMEXMBAHUSI FOTOBHOCTU (MPY HAaNMyMmn) HaXoAUTLCS B BbIKIMHOYEHHOM
NONOXEHUN

® BbLixodHble pene HaxoasTcs B BbIKIOYEHHOM MONOXEHUN (HOpMarnbHoe NoSoXeHNne)

® Ha nepepnHeii naHenun otTobpaxaeTcs kog, U3 BOCbMU Lndp

® (CBA3b He paboTaeT

B atom cnyyae Sepam paboTtatb He OyaeT. MpounTarte Kog 1 3ameHuTe pene (cMm. JemMoHmax
ycmpoticmea Sepam, cmp. 237).

CM. Ha...
cmp. 237

Mpu3sHak Bo3MOXHble NPUYUHbBI OewicTBre/Cnocob ycTpaHeHUs

CeeTtoguog OTkas ycTponcTtea otobpaxeHust | 3aMeHuTe yCTPONCTBO Sepam
BKIMIOYEHUS TOPUT, HO
Ha gucnnee He
oTobpaxatoTcs
AaHHble UMK OHK
oTobpaxatoTcs He

MOJSTHOCTbIO

. P . o -
Mpw HopmanbHOM pa60Te ceBeToaunos .-+ MUraeT C TOM Xe 4YaCToTOoU, C Kakou npouncxoanT obmeH

pacTpoB C AncneT4epom.

Ecnu oTtcyTcTBYET CBSI3b MeXay Sepam v gucneTyepom, Heobxoaumo:

MpoBepuTb, Ha NpaBubHOE N Sepam gucneTyep nepenaeT Kaapbl.
MpoBepuTb BCe NapamMeTpbl CBA3M YCTPOMUCTBA Sepam.

MpoBoAaKy Kaxaoro ycTponcTea Sepam.

MpaBunNbHOCTL 3aTSXKM BUHTOBLIX KNEMM Ha pa3beme C Bcex Sepam.
Monspusaumio WWHbI B €AMHUYHON TOYKE OObIYHO C MOMOLLIbIO FMTABHON CTaHLMW.
CornacoBaHHOCTb fIMHMIA Ha BbIxodax ceTn RS 485.

Ecnu npobnema octanachb, No o4yepeaun ycraHaBnuBanTe Sepam B CeTb CBsI3W, UTOObI BbISIBUTb, Kakoe
13 Sepam HenpaBunbHO paboTaer.
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HenpaBunsHoe
Bpemsi

(Sepam

cepun 10 A)

YTeps napons

MpusHak Bo3MoOXHble NPUYUHbBI DenctBne/Cnoco6 yctpaHeHus | CM. Ha...
Bpewmsa Batapes paspsaunace, u onepatueHoe | lNpoBepbTe HGaTapeto cmp. 234
oTobpaxaeTcs nvTaHve He nopaeTcst

HenpaBuUibHO —

HenpaBunbHoe 3Ha4YeHne BpeMeHu
NoJIy4eHO OT BHELUHUX yCTpOVICTB

[MpoBepbTE HACTPONKK
aucneTyepa

B cnyyae yTepu napons Hangute cepuiHbIi HOMEP Ha NepeaHer NnaHenu Sepam 1 CBSXUTECH C
MecTHoM cnyx6oi nocnenpogaxHoro obcnyxusaHua Schneider Electric.
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HdemMoHTax ycTtpoucTea Sepam

BBegeHue

OemMoHTax
ycTpoucTBa
Sepam

BepHute gnsa
3KcnepTHOM
OLIeHKU B
CEepPBUCHbIN
LeHTp

KoHeun
akcnnyaTauum

Ecnu ycTpoiicTBo Sepam Helb3si 0TNaauTb, criegys UHCTPYKLUMSM B pasgene [TomMowb 8 duazHoCmuke
u yempaHeHuu Hernonadok, cmp. 235, ero HeobxoaUMo 3aMeHUTb. Mpy 3TOM pazbeMbl C
NOAKMOYEHHBIMU NMPOBOAAMYM MOXHO OCTaBUTb B SYENKE.

A ONACHOCTb

OMACHOCTb NMOPAXEHUA INEKTPUHECKMM TOKOM, [IYTOBOI'O PA3PAOA UITK OXXOroBs

® [pyMeHanTe ANaneKTpmyeckne nepyaTkm Ha criydan NPUKOCHOBEHUS K pa3beMy, Ha KOTOPbIN
Cny4arnHo nogaH TOoK.

® YT0ObI OTKMIOYMTL TOKOBbIE BXOALI Sepam, oTcoeauHnTe pasbem B, He oTknovas ot Hero
nposoga. Mpn aToM BTOpMYHbIE Lenu TT oCTaHyTCA 3aKOPOYEHHBIMMU.

® Ecnv Heo6XoAMMO OTKMYUTL MOAKIIYEHHbIE K NepeMblvke NPOBOAA, 3aMKHUTE BTOPUYHbIE Lienu
TpaHcOopMaTopOB TOKaA.

Heco6niogeHune 3TUX MHCTPYKLMIA MOXKET NPUBECTU K CMepPTeNbHOMY UCXOAY UNU cepbe3HOoM
TpaBMme.

Sepam oTcoeanHAeTCca cneayrwnm 06pa30M:

LWar DenctBue

1 Ecnn mogenb Sepam no3sonsieT 310, To 06paTuTech K AaHHLIM O NocriegqHeEM aBapuiHOM COObITUN.

2 3admkeupyiite Habngaemble CUMNTOMbI, B YACTHOCTU OTMEYEHHbIE KOAbl OTKA30B.

3 BobikntounTte npubop.

4 BbIKpyTUTE KpENEXHbIE BUHTbI Pa3bEMOB U OTCOEANHUTE BCE Pas3beMbI.

5 OTcoeamHMTe NPOBOAHUK 3aLLUMTHOIO 3a3eMIeHUst OT yCTporcTBa Sepam.

6 OTKpoONTE 3aLMTHYIO KPbILLKY, KOTOPas 3aKkpbiBaeT KHOMKW HAaCTPOEK.

7 BbIBUHTUTE BUHTBI 2 (DUKCUPYHOLLMX 3aLLENOK 1 NPOBEpPLTE, JOCTATOYHO NN OHM NOBOPaYMBaOTCS Ans
BbICBOGOXAEHUST Sepam.

8 CHoBa 3aKpONTE 3aLUUTHYIO KPbILLIKY.
W3Bnekunte Sepam.

Mpwv Bo3BpaTe B CEPBUCHBIN LIEHTP, YNakynTe yCTPONCTBO Sepam B OpUr1HarnbHyH YNakoBKy Uin B
ynakoBKy, koTopasi obecneumBaeT 2 ypoBeHb 3awutbl oT Bubpauuii (ctangapt IEC 60255-21-1) n
yaapos (ctaHgapt IEC 60255-21-2).

BosBpaluas Sepam, Nonoxute BMeCTE C HUM KapTy €ro HaCTPOEK U AOKYMEHT CO crieaytoLLen
MHpopmMauue:

Ha3sBaHue v agpec y4pexaeHus, raoe yCTpoicTBO ObINo 3anyLLieHo B SKCNyaTaumio
Mogenb Sepam u cepuUiHbIN HOMep

[ata nonomku

OnucaHne Nnonomkn

CocTtosiHne CU[ n coobLleHne Ha gucnnee BO BPEMS NMOMOMKM

Cnuncok coxpaHeHHbIX CoBbITUI

Ecnun yctpoiictBo Sepam He nogaaeTcsl peMOHTY, BbINOMNHWUTE creaytowmne eicTBus.

LWar OenctBue

1 W3Bnekute H6aTapeto: cM. pasgen lpoyedypa, cmp. 238.

[emoHTupynTe Sepam, Kak ykasaHo BblILLE.

[emoHTupyiiTe Sepam B COOTBETCTBUU C JOKYMEHTOM KOHey, aKcrnnyamayuu u ymunusayusi Sepam
cepuu 10.
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3ameHa 6aTapeyn nuTaHusa B ycTpouncTtBe Sepam cepun 10 A

MNpoueaypa BaTtapes noanexuT yaaneHuio nocre nosiHon paspsaky U no oKoHYaHuo cryx6bl Sepam. Ee MoXHO
CHMMaTb Npu paboTatoLieM ycTpoicTee Sepam.

War |[Oeuncreue PucyHok

1 | OTKpoNTE 3aWUTHYIO KPbILLKY, KOTOpas 3aKpbiBaeT KHOMKM
HacTpoek.

2 | Micnonb3ays oTBEPTKY C MNOCKMM NE3BUEM, CHUMUTE
3aLUMTHYIO KPLILLKY C 6aTapeiHoro otceka.

3 | C nomoLpbto OTBEPTKU U3BMEKUTE DaTaperHbin OTCeK.

@

4 | N3BnekuTe GaTtapeto. -

YTunusauusn

6aTtapeu

A NPEOYNPEXOEHUE

B3PbIBOOIACHO

® He nepesapsixante 6atapeto.

® He 3ambikanTe 6aTapeto.

® He nogeepranTe 6atapeto MexaHM4eCKOMY BO3AENCTBUIO.

® He pasbupanTte Gartapeto.

® He HarpeBaviTe 6artapeto Bbilwe 100°C (212°F).

® He OpocanTe GaTtapeto B OrOHb MUIv BOAY.

Hecob6ntogeHune aTUX MHCTPYKLMIA MOXET MPUBECTU K CMEePTU, Cepbe3HON TpaBMe Unu
noBpeXxaeHuo 06opyaoBaHUA.

Mcnonbayemas 6aTapes noanexuT yTUnM3aumum Ha aBTopuaMpoBaHHOM CEPTUULIMPOBAHHOM
nepepabaTbiBaoLLeM 3aBo[e B COOTBETCTBUM C AEVNCTBYIOLMM 3aKOHOOATENbCTBOM.

Xapaktepuctukn @ 1/2 AA 3,6 B nutneBas 6atapes
6aTtapeun ® PekomeHnayembii Tun: Saft LS14250
® Ycnosusa xpaHeHus: no ctaHaapty EN 60086-4
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Mpoueaypa Koraa 6atapest paspsiaunacb, ee Heo6XoaUMO 3aMeHNUTL CrieayoLLMM 06pasom.
3aMeHbl

War |[OeunctBue

BcraBbTre 6atapeto ¢ COOTBETCTBYHOLLMMN XapakTepucTukamm, cobniogas nonsipHoCTb (+ BBEPX).

3akpoliTe 3aLUUTHYIO KpbILLKY BaTapeiHoro otceka.

YcTaHoBUTE 3alMUTHbLIN 3KpaH B6aTapeiHoro oTceka.

3akpoiiTe 3aLUMTHYIO KPbILLKY, KOTOpasi 3aKpbIBAeT KHOMKU HACTPOEK.

A D] WOIN| -

MpoBepkTe paboTy GaTapewn, yaepxusas HaxaTtou kHorky Reset B TeueHune 2-3 cekyHa. CUL AomKHbI SpKo
CBETUTBCSA BCE BPEMS, NMOKa HaXkaTa KHOrMKa.

6 | Hactpoiite gaty n Bpemsi Sepam, ecnu 6aTapes 3amMmeHsinach Npy BbIKIIOYEHHOM NUTaHUM YCTPOWCTBA.
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XapaKkTepucTUKu

10

CopepxaHue [aHHasa rmaBa nocesilleHa criegyowmm Temam.

3TOW rnaBsbl Tema Crpannua
XapaKTepucTukm yHKLMIA 240
TexHu4eckne xapakTepuCcTUKn 247
XapakTepuCTUKN BHELLHEN cpeabl 249
BHyTpeHHsAs paboTa 252

243



Sepam cepumn 10 — XapaktepucTukm

Xapaktepuctukun yHKLMUIA

O6wme
npumevaHus

KoadpcbuumeHT
TpaHcdopmauum
TpaHcdhopmaTop
a Toka

®da3Hble TOKN

B Tabnuue Hmuxe.

® |n — NepBMYHbIN HOMUHANbHLIN TOK TpaHcopmaTopa Toka.

® |NO — HOMMHanbHbLIV NEPBUYHBLIN TOK TTHI.

® HoMuHanbHbIV NepPBUYHBIN TOK IN0 Ans TOpoB HyneBon nocnegoBatenbHocTn CSH200, CSH120 u
GO110 cocraBnset 470 A.

® [lonHoe 06bACHEHNE NPMBOAUTCA B HOpManbHbIX ycroBusax akcnnyatauum (IEC 60255-6), 3a
UCKIMOYEHNEM AaHHbIX O AaT4uKax.

Datuunku

XapakrepucTukmn

3HaueHus

®dasHbI TpaHcopMaTop Toka

HomunHanbHbI nepBuYHbIA Tok (In)

1...6300 A

LWar

® 1A, 00130A
® 10 A, ot 130 go 6300 A

HoMVHanbHbIN BTOPUYHbBIA TOK

1A5A

TpaHcdomaTop Toka Hynesow
nocnefoBaTenbHOCTU

HomuHanbHbI nepBuYHbIN Tok (Ino)

1...6300 A

LWar

® 1A 0o130A
® 10 A, ot 130 go 6300 A

HoMWHanbHbIN BTOPUYHbBIA TOK

1A5A

Top HyneBsow nocnegoBatensHoctTn | KoadpmumeHT ® 0,2..24A
® 2..240A

XapaKTepucTuku 3HauyeHusn

[nanasoH namepeHun 0,02...40 In

To4HOCTb

® +/— 1% Tunm4Ho npwu In
® +/-2%npn0,3..1,5In
® +/-5%npn0,1..0,3 In

EavHvua namepenust

A vinn kKA

PaspelueHne

0,1 A ...1 KA B 3aBUCUMOCTU OT 3HAYEHUSA

dopmat oTo6pakeHus

3 3Havawme undpbl

Bpemsi obHoBREeHWs aucnnes

1c
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Tok 3amblikaHuA
Ha 3eMIo

3HaueHusn
MaKCcUManbHOMN
c¢asHomn
Harpysku

XapakTepucTuku Bepcuun

3HaueHus

[unana3oH CraHgapTHas

0,05...40 Ino (vnu In)

n3mepeHnit YyecTBuTENbHAS

0,005...4 Ino (unu In)

OueHb YyBCTBUTENIbHAA

0,2-24 A (HoMMHanbHoe)

0,00025...0,085 Ino (0,1...40 A
nepBuYHOE)

2-240 A (HoMuHarnbHoe)

0,0025...0,85 Ino (1...400
A nepBuyHoe)

To4YHOCTb CraHgapTHas

® +/— 1% TUnuyHO npwm Ino (vnw In)
+/— 2% npn 0,3...1,5 Ino (nnw In)
+/— 5% npn 0,1...0,3 Ino (nnw In)

quCTBMTeJ’IbHaH

+/— 1% TvnuyHo npu 0,1 Ino (unw In)
+/— 2% npw 0,03...0,15 Ino (nrm In)
+/- 5% npw 0,01...0,03 Ino (nrm In)

OueHb YyBCTBUTENIbHAA

0,2-24 A (HoMUHanbHoe)

+/- 1% TnuyHo npwm 0,01 Ino
+/- 2% npwn 0,003...0,015 Ino
+/- 5% npw 0,0005...0,003 Ino

2-240 A (HoMuHarnbHoe)

+/— 1% Tnn4Ho npm 0,1 Ino
+/-— 2% npwu 0,03...0,15 Ino
+/--5% npwn 0,005...0,03 Ino

EaonHnua namepenns

A vnn kKA

Pa3spelueHne

0,1 A...1 KA B 3aBUCUMOCTU OT
3HaYeHus

dopmat oTobpakeHUs

3 3Havalume undpbl

Bpems o6HoBneHus aucnnes 1c
XapaKkTepucTuku 3HaueHus
[nanasoH namepeHun 0,02...40 In

To4YHOCTb

® +/— 1% TvnuyHo npu In
® +/-2%npn0,3..1,5In
® +/-5%npn0,1..0,3 In

EauHuua namepeHust

A vnn kA

PaspelueHune

0,1 A...1 KA, B 3aBUCMMOCTM OT 3HAYEHUS

dopmat oTobpakeHus

3 3Havawme undpsl

Bpewmsa o6HoBREHUs ancnnes

1¢c
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OTKNIOYeHUA
t¢hasHbIX TOKOB

Tok 3aMblIKaHuA
Ha 3eMJ10 Npu
OTKJTHOYEeHUN

XapaKkTepucTuku 3HauyeHusn

[wana3oH nsmepeHni 0,1..401In

To4HOCTb +/— 5% wnun +/- 0,02 In
EavHuua namepenus A vnn kKA

PaspelueHne

0,1 A...1 KA, B 3aBUCUMOCTU OT 3HaAYEHNS

dopmart oTobpaxkeHus

3 3HavalLme umdpsbl

XapaKTepucTukmu Bepcum 3HaveHus

HnanasoH CraHpapTtHas 0,1...40 Ino (nnw In)

namepeHuit UyBCTBUTENEHAS 0,01...4 Ino (unm In)
OueHb 0,2-24 A (HomuHaneHoe) | 0,2...40 A
HyBCTBUTENbHAA 2-240 A (HomuHanbHoe) | 2...400 A

ToyHoCTb +/— 5% wnn +/— 0,02 Ino

EavHuua nameperus

A unun kKA

PaspelueHne

0,1 A...1 KA B 3aBUCMMOCTM OT 3HaYEHUS

dopmart oTobpaxeHus

3 3Havawme undpbl
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MakcumanbHas
TOKOBas 3awura

Xapakrepuctuku gnsa |> ycraBku no

TOKY

3HauyeHus

KpuBas oTkntoyeHus

OTKIJ1.: perynupyemas CTyneHb OTKMIOYEHA

Bbl[. BP.: He3aBucMMas Bblaepkka BpeMeHN

SIT/A: ctaHgapTHas obpaTHo3aBucMas Bblaepkka BpemeHun [EC
VIT/B: cunbHo obGpaTHo3aBucuMasi Bolaepkka BpeMeHu IEC
LTI/B: ponras obpaTHo3aBucMMas Bblaepxka Bpemenn IEC

MI: ymepeHHast obpaTHo3aBucumas |IEEE
VI: cunbHo obpaTtHosaBucumas |IEEE

El: ypesBblvyaliHo obpaTHo3aBucumas IEEE
RI

[ J
[ J
[ J
[ J
[ J
® EIT/C: ypesBblyaliHo obpaTHo3aBUCUMas Bbiaepkka BpemeHu IEC
[ J
[ J
[ J
[ J
0,

YcTaBku no KpviBasi ¢ He3aBucumMoi 1...24 In (MuHnMyM: 1 A)
TOKy I> BblOEPXKKOV BpeMEHU
KpviBasi ¢ 3aBucumoi 0,1...2,4 In (MyHnmym: 1 A)
BbIAEPXKON BPEMEHM
To4YHOCTb +/— 5% wnun +/- 0,03 In
KoadpduumeHnT Bosspata | 95% +/- 3% unm > (1-0,015 In/I>) x 100%
MorpelHocTb Npu <10%
nepexogHoOM npolecce
BblAEpXKa KpvBas ¢ HezaBucumown | 0705...300 c, pa3vep wara:
BpemMeHu BblOEPXXKOV BpeMEHMU ® 0,01c,010,05009,99¢C
® 0,1¢,0110,00099,9¢C
® 1c,01100 00 300cC
Kpusble IEC, RI TMS: 0,02...2 (war: 0,01)
KpwuBble IEEE TD: 0,5...15 (war: 0,1)
ToyHoCTb ® KpuBasi C He3aBMCUMOW BblAEPXKKON BpeMeHu: +/— 2% vnn -15 mc /
+25 mc
® Kpusble IDMT: + 5% wnnum -15 mc / +25 mc, B cooTBEeTCTBUM C
IEC 60255-3
Bpewmsi Bo3Bpata O6Lwme HacTpoVikv ANS perynvpyemMbix cTyneHen 1> u lo> :
® OTKIJL.: Bpemsi BO3BpaTa BbIKI1.
® BKIJl.: Bpems Bo3BpaTa BKI.
Bpemsa Bpewms cpabatbiBaHus <40 mc npu 2 I> (TunMyHoe 3HaveHue: 25 mc)
HapacTaHus (rmyck)

Bpems npesbilleHus

<40 mcnpu 2 I>

Bpems Bo3BpaTa

<50 mc npn 2 I>

Xapakrepuctuku gnsa 1>> ycTaBKu No TOKYy

3HaveHus

KpvBas oTkntoyeHns

® OTKIl.: perynupyemas CTyneHb OTKIOYEHa.
® Bbl/l. BP.: He3aB/cKMas Bblgepkka BpEMEHU

I>> ycTaBku no
TOKY

KpuBasi ¢ He3aBMCUMOM
BbIAEPXXKON BpeMEHN

0,1...24 In (MuHMMyMm: 1 A)

To4HOCTb

+/— 5% vinun +/— 0,03 In

KoadhdpuumeHT Bo3BpaTta

95% +/- 3% wnn > (1-0,015 In/I>>) x 100%

[MorpelHoCTb Npu NepexoqHoOM <10%
npouecce
Bbigepxka KpuBasi ¢ He3aBMCUMOM MrHoBeHHoe (nyck) unu 0,05...300 c, pa3mep wara :
BpeMeHMU BbIAEPXKOWN BPEMEHMN ® 0,01c,010,05009,99¢C
® 0,1¢c,0110,03099,9¢C
® 1c,071100780300cC
To4HOCTb +/— 2% vinn -15 mc / +25 mc
Bpems Bpewms cpabartbiBaHus (nyck) ® < 40 mc (TunoBoe 3HayeHue: 25 mMc) ecnu 1>> yctaBku
HapacTaHus npesbiwatoLein 0,7 In

® <70 mc, ecnu I>> yctaBku meHee 0,7 In

Bpems npeBbilLeHus

<40 mc npu 2 I>>

Bpems Bo3Bpata

<50 mc npu 2 I>>
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3awuTa ot
3aMbIKaHUM Ha
3emnio

XapakTepucTUKM perynupyemon cTyneHm lo>

3HaueHus

KpuBas oTknoveHns

® OTKIL.: perynupyemas cTyrneHb OTKMHOYEHA.

® Bbl[. BP.: HezaBucumas Bblaepxka
BPEMEHMU.

® SIT/A: ctangapTHasi o6paTHO3aBUCcHMas
Bblaepxka BpemeHn |IEC

® VIT/B: cunbHO obpaTHO3aBUCHMMas
Bblaepxxka spemenun IEC

® LTI/B: ponras obpaTHo3aBucumasi

Bblaepxka BpemeHu |IEC

EIT/C: ypesBblyaiiHO obpaTHO3aBUCKHMas

Bblaepxka BpemeHu |IEC

MI: ymepeHHas obpaTHo3aBucumas IEEE

VI: cunbHo obpaTtHosaBucumasi IEEE

El: upesBblvanHo obpaTtHo3aBucumas |IEEE
® RI

lo> ycTaBku no
TOKY

KpuBas c CraHpapTHas Bepcusi 0,1...24 Ino (MuHUMYM: 1 A)
Hesasmcn- UyBCTBUTENLHAs BEPCUS 0,01...2,4 Ino (MuHUMYM: 0,1 A)
Mo
.| OyeHb 0,2-24 A 0,0004...0,05 Ino (0,2...24 A)
BbIEPXKKON
YyBCTBU- (HomuHanbHoe)
BpeEMeHN
TenbHas 2-240 A 0,004...0,5 Ino (2,0...240 A)
BepcuA (HOMUHarnbHoE)
KpvBble ¢ CraHpapTHas 0,1...2,4 Ino (MuHUMyMm: 1 A)
3aBUCUMOW | YypcranTenbHan 0,01...0,24 Ino (MuHMMYM: 0,1 A)
BblAEPXKON
OueHb 0,2-24 A 0,0004...0,005 Ino (0,2...2,4 A)
BpPEMEHMN
YyBCTBU- (HomuMHanbHoe)
TenbHas 2-240 A 0,004...0,05 Ino (2,0...24 A)
BepcuA (HOMUHarnbHoE)
To4vHOCTb CraHfgapTHast +/— 5% vnun +/— 0,03 Ino
YyscTBUTENBHAA +/— 5% vnn +/- 0,003 Ino
OuyeHb 0,2-24 A +/- 5% wnun +/- 0,00015 Ino (+/- 0,07 A)
YyBCTBU- (HomuHanbHoE)
TenbHas 2-240 A +/- 5% unun +/- 0,0015 Ino (+/- 0,7 A)
(HomuKHanbHoe)
Koadbcpuum- | CtaHpapTtHas 95% +/- 3% wnm > (1-0,015 Ino/lo>) x 100%
€HT BO3BPATa | YypcrenTenbHan 95% +/- 3% vm > (1-0,0015 Ino/lo>) x 100%
OuyeHb YyBCTBUTEMbHAS 95% +/- 3%

MorpeluHoCTb Npy NepexoaHoM npolecce

<10%

Bbigepxka
BpeEMeHN

KpuBasi c He3aBUMCUMOW BbIAEPXKKON BPEMEHMN

0,05...300 c, pa3wvep Lwara:
® 0,01c,010,05009,99¢C
® 0,1¢,0110,00099,9¢C
® 1c,01100 0o 300 ¢

Kpueble IEC, RI

TMS: 0,02...2 (war: 0,01)

Kpusbie IEEE

TD: 0,5...15 (war: 0,1)

To4yHOCTb

® KpuBasi C HE3aBMCUMOW BbIOEPXKKON
BpemeHu: +/— 2% wnmm -15 mc / +25 mc

® KpuBble C 3aBUCMMON BblAEPKKOW BPEMEHM :
+/- 5% nnn -15 mc / +25 mc B cooTBeTCTBUM
c |IEC 60255-3

Bpems Bo3Bparta

O6Lwme HacTpoVikv ANS perynmpyemMbix
ctyneHen > un lo> :

® OTKIJL.: Bpemsi cOGpoca OTKMHOYEHO.
® BKIJl.: Bpemsi cbpoca BKIOYEHO.

Bpems
HapacTaHus

Bpems cpabatbiBaHus (nyck)

< 40 mc npu 2 lo> (TunoBoe 3HayeHue: 25 mc)

Bpems npeBsbiLLeHus

<40 mc npu 2 lo>

Bpewms Bo3Bpata

<50 mc npun 2 lo>
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XapaKTepMcleM AnA cCTyneHun lo>> YCTaBKU MO TOKY

3HauyeHus

KpvBas oTkntoyeHns

® OTKIL.: perynupyemas CTyrneHb OTKII.
® Bbl[. BP.: He3aBrcrMMas Bbigepkka
BpeEMeHN

lo>> ycTaBku KpwuBasi ¢ CrtaHgapTHas 0,1...24 Ino (MuHumMymMm: 1 A)
no Toky HE3aBUCUMON | Gy gcrayTenbHas 0,01...2,4 Ino (MuHMmMym: 0,1 A)
BblAEPXKKOWN
OueHb 0,2-24 A 0,0004...0,05 Ino (0,2...24 A)
BpPEMeHMN
YyBCTBU- (HOMUHarnbHoe)
TenLHas 2-240 A 0,004...0,5In0 (2,0...240 A)
(HOMUHarnbHoe)
To4YHOCTb CraHpgapTHas +/— 5% unu +/- 0,03 Ino
YyBcTBUTENbHASs +/— 5% vnn +/- 0,003 Ino
OuyeHb 0,2-24 A +/- 5% wnun +/- 0,00015 Ino (+/- 0,07 A)
YyBCTBU- (HOMUHarnbHoe)
TenLHas 2-240 A +/- 5% wnun +/- 0,0015 Ino (+/- 0,7 A)
(HOMUHarnbHoe)
Koadbduument | CtangapTHas Bepcus 95% +/- 3% wnn > (1-0,015 Ino/lo>>) x 100%
BO3BpaTa YyBCTBUTENbHAA Bepcus 95% +/- 3% unm > (1-0,0015 Ino/lo>>) x 100%
OueHb YyyBCcTBUTEMbLHAs Bepcus | 95% +/- 3%
MorpeluHocTb Bo3BpaTta B nepexogHom pexume | < 10%
Bbigepxka KpuBasi ¢ He3aBUCUMOW BbIAEPXKKON BPEMEHUN MrHoBeHHoe (nyck) nnm 0,05...300 ¢, pasmep
BpPEMEHM wara :
® 0,01c,010,05009,99¢C
® 0,1¢,0110,00099,9¢C
® 1c,01100 00 300cC
To4yHoCTb +/— 2% vinn -15 mc / +25 mc
Bpewms Bpewms cpabatbiBaHus (nyck) ® <40 Mc (TUNUYHOE 3HaYeHwue: 25 Mc), ecnu
HapacTtaHus perynupyemMas cTyneHb [0>> GonbLue

0,7 Ino
® <70 mc, ecnu perynupyemas CTyneHb 0>>
meHbLe 0,7 Ino

Bpems npesbilLeHUs

<40 mc npu 2 lo>>

Bpewms Bo3Bparta

<50 mc npu 2 lo>>
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3arpy6neHue
c¢hasHoOM
MaKCUManbHOMn
TOKOBOM 3aLUUTbI
npu nycke

3arpybneHue
TOKOBOW 3aLUUTbI
HyneBoun
nocnepgoBartenb
HOCTM NpU Nycke

3awuTa ot
TennoBown
neperpysku

XapaKkTepucTuku

3HayeHusa

Hencrtene

BbIKJ1: BbIKA.

I> |1>>: pencTeme B OTHOLIEHUN |> 1 |>>
I>: pencTBMe TONbKO B OTHOLLEHUN |>
I>>: pencTeBue TONbKO B OTHOLLEHUN |>>

[encTBre B OTHOLLEHMN YCTaBOK

150%: yctaBka x 1,5
200%: ycTaBka x 2
300%: ycTaBka x 3
400%: yctaBka x 4
500%: ycTaBka x 5

BITOKWP: ycTaBka 6nokuposaHa

To4HOCTb yCTaBOK nocne cpabatbiBaHWsA YHKLUN
CLPU I

Takasi xe, kak 1 ans perynupyembix ctyneHen > un [>>

Bbl,qep)KKa BpeMeHun ,Elvlanaspol YyCTaBOK

1...60 c, nowaroBo no 1 ¢

1...60 MuH, nowaroso no 1 MuH

To4HOCTb

+/— 2% wnun +/— 20 mc

XapaKkTepucTuku

3HayeHusa

Hencrene

BbIKJ1: BbIKN.

lo> lo>>: pencteue B oTHOLIEHUM [0> 1 lo>>
lo>: nencTeue TonbKO B OTHOLWEHMM 10>
lo>>: nencTeume TonbKko B OTHOLWEHUM l0>>

[enicTBre B OTHOLLEHUWN PerynnpyemMbix CTyneHen

150%: perynupyemast ctyneHb x 1,5

200%: perynupyemas CTyneHb x 2

300%: perynupyemasi CTyneHb X 3

400%: perynupyemas CcTyneHb x 4

500%: perynupyemasi CTyneHb X 5

BNNOKWP: perynupyemasi ctyneHb 6rnokvpoBaHa

OrP 2I": TopMOX€eHMe TOKOM BTOPOW rapMOHWKM

To4HOCTb yCTaBOK Nocne cpabatbiBaHWsA YHKLUN
CLPU lo

Takast xe, kak Ansa ycrasok o> u lo>>

Bbl,qep)KKa BpeMeHun ,Elvlanaspol YCTaHOBOK

1...60 ¢, nowaroso no 1 ¢

1...60 MuH, nowaroso no 1 MuH

To4HOCTb

+/— 2% wnun +/— 20 mc

YcTaBka TOPMOXEHNSI TOKOM BTOPOW rapMOHUKM
(dukcmpoBaHHasi yctaBka)

17 % +/- 5%

XapakTepucTuku 3HauyeHus
Hencrtene ® OTKIJ1.: 3awwmTa oTKMNO4YeHa.
® BKIJl.: 3awumTa BKMoYeHa.
YcTasku Ha curian [nanasoH ycTaBok 50...100% oT gonycTumoro neperpesa (ycraBka

OTKINIOYEHWS)

ToyHoCTb +/- 5%
Ha oTknioyeHve | [lnanasoH ycTaBok 0,1...2,4 In (MuHumym: 1 A)
ToyHoCTb +/- 5%
lMocTosHHast BpeMeHu [nanasoH ycTaBoK 1...120 MuH
PaspelueHne 1 MUH
3agepxka oTKIoYEHUsI ToyHOCTb +/— 2% wnu +/-2 ¢ B cooTtBeTcTBUM ¢ |IEC 60255-8
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TexHn4eckue XapakTepucTtuku

O6wme
XapaKTepuCTUKN

OnepaTtuBHOe
nuTaHue

Bxoabl Toka

XapaKkTepucTukun 3HauyeHus
Pasmepbl 180 x 140 x 90 mm/
Macca Sepam cepumn 10 N 1,15 kr

Sepam cepuu 10 B 1,28 kr

Sepam cepumn 10 A 1,46 kr

Tun Gatapeu Sepam cepumn 10 A

1/, AA nuTnesas 3,6 B

CpegHee Bpemsi paboTbl 6aTapeun

10 net

MakcumanbHoe OTKIOHeHne
BHYTPEHHMX YacoB

+/— 10 MUH B rog

Ona nutanHms Sepam OOJIKHO MCNOJb30BaTbCA HaNpsAXXeHne NOCTOAHHOIo Unmn nepeMeHHOro Toka.

HanpspkeHne nuTaHnst 3aBUCUT OT UCNOSTHEHNS Sepam:

XapakTepucTuku

3HavyeHus HanpshxeHus
NOCTOAHHOIO TOKa

3HayeHus Hanps>eHusa
nepeMeHHOro Toka

HoMuHanbHOe HanpsikeHne Sepam cepun 10 ¢ «=A

24..125 B +/- 20%

100...120 B +/- 20%

Sepam cepun 10 ¢ ««E

110...250 B +/- 20%

100...240 B +/- 20%

Sepam cepun 10 ¢ *F

220...250 B +/- 20%

CopepxaHue nynbcauumn

<15%

YacToTa - 47..63 Ty
O6bl4HOe noTpebneHne (paboTaeT TONbKO YCTPONCTBO <3BTt <4,5BA
OTCNeXvBaHUs rOTOBHOCTM)

MakcumanbHoe noTpebneHue <8Brt <13 BA

lMyckoBown Tok

< 20 A gnutenbHocTbio 100 mMc

D,OI'IYCTVIMOG KpaTkoBpeMeHHOe nc4e3HoBeHne nuTtaHna
(IEC 60255-11)

100%, 100 mc

Bxoabl Toka ans TpaHcgopmaropa Toka (dasHbid TT unu TTHIT)

XapakrepucTukmu

3HaueHus

BxogHoe nonHoe conpoTusneHne

< 0,004 Om

MoTpebnexne

<0,004 BAnpn 1A

<0,1BAnpu5A

[OnnTenbHbIN TOK TEPMUYECKON CTOMKOCTH 4 1n
Meperpy3ka B cootBeTcTBUM ¢ MOK 60255-6 100 Innpn1c
40Innpn 3 c

Bxoabl Toka gns Topa HyneBou nocnegosartensHoctn CSH120, CSH200 nnn GO110

XapakTtepucTukmn 3HauyeHus
OnuTenbHas gonycTuMasi Harpyska 300 A
Meperpy3ka B cootBeTcTBMM ¢ MOK 60255-6 20kAnpu1c
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INornyeckne

BXoAbl

BbixoaHble pene

MopT cBA3MN

Jlornyeckue Bxoabl Sepam cepun 10 A ABRAIOTCA HE3ABUCUMbIMU U HE UMELIOT HaNPSHXKEHUS:

XapakTepucTuku OTHOCUTCA K 3HauyeHUs HanpsXeHus 3HaueHUs HanpsXeHUA
YCTPOMWCTBY ... NOCTOSIHHOIO TOKa nepeMeHHOro Toka
MakcumanbHoe cepus 10 A «=A 125B + 20% 120 B + 20%
HanpsxeHne cepus 10 A «E 250 B + 20% 240 B + 20%
cepusi 10 A «<F 250 B + 20% -
YacToTa cepusi 10 A oo - 47..63 'y,
OB6bIYHbIV Nopor cepus 10 A «=A 14 B 12B
cpabarbisaHus cepusi 10 A «E 828 58 B
cepus 10 A «<F 154 B -
CocTtosiHue 1 cepus 10 A «=A >19B >80B
cepusa 10 A «E >88B >80B
cepus 10 A «<F >176 B -
CoctosiHue 0 cepusi 10 A «°A <6B <8B
cepusa 10 A «E <75B <22B
cepus 10 A «<F <1378B -
Tunosoe notpebneHve |cepusa 10 A eee 3 MA

Ynpasnstowme pene 01, 02, O3 u ynpasnsioLlee pene O4 B Sepam cepum 10 A

XapaKkTepucTuku

3Ha4yeHUsA NOCTOAHHOIO TOoKa

3HauyeHus nepeMeHHOro Toka

MakcumanbHoe HanpspkeHve

250 B + 20%

240 B + 20%

Yacrtota - 47...63 Ty
[MOCTOSIHHBIN TOK 5A
OTkniovatoLas AKTMBHas Harpyska 5A/24 B 5 A/100...240 B
crnocobHocTb (1) 4 A/4A8 B
0,7 A/127 B
0,3 A/220B
WHaykTvBHas/aktmBHas |5 A/24 B -
Harpy3ka L/R < 40 mc 1A/48 B
0,1 A/220B
Harpyska, koapduumeHTt | — 5 A/100...240 B
MoLuHocTn > 0,3
Bkntovatowas cnocobHOCTb B COOTBETCTBUN CO
ctaHgaptom ANSI C37.90, naparpad 6.7 30A

(anutenbHocTb: 0,2 c)

(1) BkntovatoLme cnocobHOCTM yKasaHbl Afsi UCMONb30BaHUSA HOpMarbHO OTKpbIThIX (HO) unn
HopMarbHO 3akpbITbix (H3) koHTakToB. Mexay 2 KOHTaKTamu He JOMKHO BbITb HUKAKOW 3neKTpuYecKoi

CBA3N.

CurHanbHble pene 05, 06, O7 B Sepam cepun 10 A

XapaKkTepucTuku

3Ha4yeHUsi NOCTOAHHOro TokKa

3HaueHus nepeMeHHOro Toka

MakcumanbHoe HanpspkeHve

250 B + 20%

240 B + 20%

YacToTa - 47...63 Ty
[MOCTOSIHHBIN TOK 2A
OTkniovatoLas WHaykTnBHas/ 2 Al24B -
CcnocobHoCTb aKkTuBHas Harpyska | 1 A/48 B
L/R <20 mc 0,5A/127 B 0,15 A/220 B
Harpyska, - 1 A/100...240 B
KoadppmumeHT
mouHocTh > 0,3
XapaKTepucTuku 3HayeHus
Tun HeyxnposogHon RS 485

BxogHoe nonHoe conpoTusreHne NMHUK

150 Om
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XapaKkTepucTUKN BHELLHEeN cpeabl

AneKkTpomarHuT-

HasA

COBMEeCTUMOCTb

MexaHunueckas
NMPOYHOCTb

OneKTpomarHuTHasi COBMECTMMOCTb Cranpapt Ypo- 3HaueHue
BeHb/
Knacc
O6Lme nonoxeHus EN 50263 - -
M3K 60255-26 | A -
ManyyeHne | Uanyyaembie nomexu CISPR 22 A -
EN 55022 - -
M3K 60255-25 | — -
KoHaykT1BHbIE NOMEXM CISPR 22 A -
EN 55022 - -
M3K 60255-25 | — -
TecT Ha Manyyaemble M3K 61000-4-3 |3 10 B/m; 80...1000 MI'y,

NMOMEXOYCTO | paAMoYacTOTHbIE MOonsi
N4YMBOCTb

M3K 60255-22-3 | —

10 B/m; 80...1000 MI'y; 1,4 ..2,7 Ty

ANSI C37.90.2 |-

20 B/m; 80...1000 My

OnekTpocTaTnyeckun paspsag

M3K 61000-4-2 |3
M3K 60255-22-2

ANSIC37.90.3 |-

8 kB no Bo3gyxy; 6 kB npu koHTakTe

MarHuTHble nons npu
YacToTe ceTn

MO3K 61000-4-8 |4

30 A/m noctosiHHo, 300 A/m B TeueHne
1-3c

KoHayKT1BHbIE
pagmo4acToTHbIe MoOMeXU

MO3K 61000-4-6 |3

M3K 60255-22-6 | —

10 B MC; 0,15...80 MI'y

OnekTpuyeckne bbicTpble
OAVHOYHbIE MMYMbCbI/
rocrefoBaTesibHOCTH
MMNYNbCOB

MOK 61000-4-4 |4
M3K 60255-22-4

4 kB; 5 kl'y,

ANSI C37.90.1 -

4 xB MC n MD; 5 kl'y,

MenneHHo 3aTyxawoLLas
ocuMnnupytoLas BorHa

M3K 61000-4-18 |3

M3K 60255-22-1 |-

2,5«kB MC, 1 kB MD; 100 kl'uyn 1 MI'y,

ANSI C37.90.1 -

2,5 kB MC n MD

Ckauku HanpsaXxeHua

M3K 61000-4-5 |3

M3K 60255-22-5 | —

2 kB MC, 1 kB MD; 1.2/50 mc 1 10/700
MC

Jlornyeckue Bxoabl npu
yacroTe ceTu

M3K 61000-4-16 |4

M3K 60255-22-7 | —

300 B MC, 150 B MD

MexaHuyeckasi NPO4YHOCTb

CraHpapt

YpoBeHb | 3HavyeHue
Iknacc

Moa Tokom BubpoycTonunsoctb M3K 60255-21-1 |2 1 Gn; 10...150 'y; 1 umkn
YpapoycTtonunsocTb M3K 60255-21-2 |2 10 Gn B TeyeHune 11 mc npu
MCNONb30BaHNM HOpMaIbHO
oTKpbITbIX (HO) KOHTakTOB
CelcMOCTONKOCTb M3K 60255-21-3 |2 2 Gn ropusoHTanesHo, 1 Gn
BEepTUKArbHO
Ob6ecTo4yeH BubpoycToinumsocTtb M3K 60255-21-1 2 Gn; 10...150 I'y; 20 umknos
YpaponpovHocTb M3K 60255-21-2 30 Gn B TeyeHune 11 mc
YcTonumsocTb k cotpsiceHmam | MOK 60255-21-2 20 Gn B TeyeHne 16 mc
ZawmTa epmMeTnYHOCTb M3K 60529 MepegHas naHenb: IP54,
Kopnyca ocTaneHou kopnyc: P40
NEMA Tun 12 -
Ypapbl Ha nepegHen naHenu | MOK 62262 IK7; 2 Ox
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YcTonumBoOCTb K
KNMMaTU4eCcKUM

ycnoBusam

Be3onacHocTb

MutaHue

YCTOMYNBOCTb K KIIMMaTU4ECKUM CraHpapTt YpoBeHb/ | 3HaueHue

ycnoBusim Knacc

Bo Bpewms BospgeiicTere xonopa MO3K 60068-2-1 | Ad -40°C (-40°F); 96 yacos

pabotbl BoapeiicTeue cyxol xapsl | MOK 60068-2-2 | Bd +70 °C (+158 °C); 96 uyacos
HenpepbiBHoe Bo3genctaue | MOK Cab OTHocuTenbHas BnaxHocTb 93%;
BMaXXHOW Xapbl 60068-2-78 npu 40°C (104°F), 56 gHen
M3meHeHns Temneparyp M3K Nb 5°C/muH npwm -40...+70°C

60068-2-14 (-40...+158°F)
Mpwu xpaHuun B BospgeiicTere xonopa MO3K 60068-2-1 | Ab -40 °C (-40 °F); 96 yacos
OPUTMHaNBHOM | BoaneiicTaue cyxoii xapsl | MOK 60068-2-2 | Bd +70°C (+158 °F); 96 yacos
aKoBKe

ynaxosK BospgevictBrne Bna)kHom M3K Cab OTHocuTENbHasA BNaxHoOCTb 93%;
xapbl 60068-2-78 npu 40°C (104°F), 56 gHen
M3meHeHus Temnepatyp ¢ | MOK - 5°C/muH npu -40...+70°C
yKa3aHHOW CKOpPOCTbIO 60068-2-14 (-40...+158°F)

KoppoavoHHo- | ConsiHon TymaH M3K Kb/2 3 uukna

aKTUBHas 60068-2-52

atMoccepa WcnbiTaHys rasom [2]: M3K Ke MeTog 1; 0,5 YacTen/MUINOH

60068-2-60 H,S, 1 yactew/munnmon SO,
Be3onacHocTb CraHpapt 3HavyeHue

O6Lwme nonoxeHns

M3K 60255-27

AnekTpuyeckas M3K 60255-27 |2 kB ons 1 MuH: normyeckune Bxogbl U penenHble Bbixoabl,
NPOYHOCTb AN M3K 60255-5 HanpsbkeHnem 2 kB 3a 1 MUH: HOMWHaNbHOE HaNPsPKEHUE UCMbITaHUS
NPOMbILLNIEHHOMN m3onaumm nopta RS 485: 300 B
4acToThl ANSI C37.90 1,5 KB Mex/1y BbIXOAHBIMW YNPaBSIOLWMMIA KOHTAKTamMu pene 3a 1 MUH
Ckayok HanpsbkeHus M3K 60255-27 | AnuHa BonHbl: 1,2/50 mc; 5 kB: nornyeckme Bxoabl 1 BbIXoAbl pere,
M3K 60255-5 6nok nutanus; 3 kB: nopt RS485
ConpoTusnexue M3K 60255-27 | 500 B B 0b6wem nnu anddepeHumnansHom pexxume R > 100 MOm (A);
nsonsyum R> 10 MOwm (B)
MoxapoycTonumBoctb | MOK 650°C (1200°F)
60695-2-11
Mutanue CraHpapT 3HauyeHune

[onycTumble cocTaBnstoLme nynbcaumm
(KOMMOHEHT Nynbcauum)

M3K 61000-4-17

M3K 60255-11

15%; 100...120 'y, kputepun A

MpepbiBaHKe HanpsXeHUs

M3K 61000-4-11

M3K 61000-4-29

M3K 60255-11

100 mc; 0%; 3 BbIXogHbIX pene nog
TOKOM, KpuTepun A

M3meHeHne nonsapHocTH

M3K 60255-11
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CepTudukaums

CepTudmkaums

CraHpapt

CI'IpaBO‘-IHbIe AOKYMEHTbI

43

OcHogHol ctaHgapT: EN 50263

[VpekTVBbI 1 MOMpPaBKu:
® [lnpektvea EMC 89/336/EEC
e [lonpaska 92/31/EEC
e [lonpaeka 93/68/EEC
® [lnpekTnBa no npubopam HU3KOro
HanpsbkeHus 73/23/EEC
e [lonpaska 93/68/EEC

UL E“I.IS

Mpegocraensiercs no sanpocy

KaHagckoe areHTcTBO
no cTaHgapTu3auum
(CSA)

Mpegocraensiercs no sanpocy
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BHyTpeHHsAsa paboTa

Bnok-cxema
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OneKTpOHHbIe
KOMMOHEeHTbI

Bxoabl Toka

MutaHue

Jlornyeckue
BXoAbl

OneKTPOHHbIE AeTanNM ynpaBieHUst COCTOAT U3 CNEeAYHOLLMX SNIEMEHTOB.

® CneuunanuanpoBaHHbii AL, KOTOpbI B OCHOBHOM OTBEYaET 3a NPUEM U aHanoro-LumMdpoBoe
npeobpa3oBaHue BXOOO0B TOKa.

® MukponpoLeccop, KOTOpbI OTBEYaEeT 3a BCe onepaumn obpaboTku:

3aluTa, UsMepeHue, ynpasneHne n KOHTPOrb.

ABapuiiHbIA cUrHan n curHanusauusi.

CBs3b.

YnpasneHue nonb3oBaTenbCKUM MHTEPdENCOM.

CamopguarHocTuka.

® BcrpoeHHas B Mukponpoueccop ctatudeckoe O3Y, koTopoe cogepXuTt Bce paboune faHHbIe
ycTpoiicTB Sepam. B cnyyae oTknoYeHUst onepaTMBHOIO NUTaHMS 3TU AaHHbIE HE COXPaHSIIOTCS.

® Onaw-namsTe, coaepallas nporpaMmmy o6pabdoTku

® CranpapTHas namsaTte QCIT3Y, koTopasi B OCHOBHOM COAEPXUT NapaMeTpbl U HACTPOWKN
nonb3oBaTens, a Takke XypHan HENCNPaBHOCTEN.
B cniyyae oTknoYeHus onepaTMBHOIO MUTAHMS 3TU 3HAYEHUST COXPAHSIOTCS.

(DYHKLI,VIH YCTpOVICTBa OTCIEXNBAHNA TOTOBHOCTU PErynsapHoO akTnBmMpyeTcsa MMKponpoLuecCcopoMm. B
Cny4ae HencnpaBHOCTU BbINOJTHAKOTCA cneaytouine nencteus.

® OHa aKkTMBUpyeT cBeTOaMNOL, é% .
©® OHa U3MeHsIeT COCTOsSIHWE perle YCTPONCTBA OTCIEXNBaHWS FOTOBHOCTM
(O7 pna Sepam cepun 10 A).

Kaxgpli BXOA TOKa OCHaLLEeH Top-aganTepoMm, KOTOPbI COCTOUT U3 MEPBUYHON U BTOPUYHOW OOMOTKN.

OT0T TpaHcdopmaTop Toka obecrnevmBaeT:
® [anbBaHWYECKYO pa3BA3Ky MEXAY OAaTYMKOM TOKa U 3NEeKTPOHMKOMN.
® DnEeKTPUYECKYI0 N30MNALNIO.

MpumeyaHme. Top-aganTep Bxoda Toka HyNeBOW nocrneaoBaTenbHoCcTM B Sepam cepumnt 10 ¢ 3ee
COOEPXUT [iBE NepBUYHbIE 0OMOTKM, COOTBETCTBYIOLLNE ABYM U3MEPSEMbBIM HOMUHAMbHbLIM TOKaMm X1
n x10.

MoakntoyeHHasi K Top-aganTepy aNeKkTpoHHasi cxema obecneynBaeT cregyoLLee.

® PaboTta npu HoMuHanbHoM Toke 1 A/5 A.

® HuskovyacToTHas unbTpauus, koTopasi NO3BOMSIET NPOXOAUTL rapMoHMkaM Ao 13 nopsiaka.

® ApanTtauus curHana ot TT gns o6paboTkm aHanoroso-undpoBbiM NnpeobpasosaTtenem (ASIC).

Mpumeuanue. Lindposas dunsTpaums nornowaeTt TpeTbio rapMOHUKY Ha BXOAe TOKa HyneBow
rocreaoBaTensHOCTH.

NmetoTca cnepytolume BUABLI NCTOYHUKOB MUTaHNS:
® Bepcum Sepam ¢ nutaHvem B 24-125 B nocrt. Toka unu B 100-120 B nep. Toka.
® Bepcun Sepam ¢ nutaHuem B 110-250 B nocT. Toka unun 100-240 B nep. Toka.

B mogensix Sepam cepumn 10 A Takke ecTb Bepcum ¢ nutaHnem 220-250 B nocTtosiHHOro Toka, koTopoe
No3BOMsAET UCMONb30BaHUE NOMTMYECKUX BXOAOB C BbICOKVMM MOPOroMm.

MpeobGpasoBaTtenb UMeeT criedytolmne MyHKLNUK:
@ DOneKTpuyeckoe pasaeneHue Lienen
® [logaya ypoBHel HanpshkeHNs, 6e3onacHbIX ANS NeKTPOHHbIX Lienen.

OneKkTpuyeckme XxapakTepUCTUKN NOTMYECKNX BXOAOB 3aBUCAT OT AMana3oHa HanpsXeHns MuTaHus,
NPUHYMaeMoro ncnosb3yemMoin Bepcueri Sepam cepum 10 A (cM. pasgen Jloeuyeckue 8xo0bl,
cmp. 248).

Bo n3bexaHue CHKeHUs HaAexXHOCTU Sepam noporv Nepeksio4eHns MoryT GbiTb BbICTaBMEHbI
BPYUHYH0.

Jlornyeckune Bxoabl obecneunBaloT cnepyrowme MyHKUUN:
® DnekTpuyeckoe pasaeneHue Lenemn.
® 3awmTa OT NoAAaYM HanpsXeHUst 0OpaTHOW NONSPHOCTMY.

Apantauusi curHana K ucrnornb3yemblM HanpsKeHUsIM NepeMeHHOro UM NOCTOSHHOIO TOKa MPOMCXOANT
C MOMOLLIbIO NporpamMmmHoro obecneveHnsi. PyHKLMM NOrMYECKNX BXOAOB 3a4aHbl NpeaBapuUTENbHO
(CTaHOApPTHLIV PEXUM), HO MOTYT OblTb M3MEHEHbI B NOMb30BATENbCKOM PEXUME.
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BbixoaHble pene

Oucnnen

CBs3b

BcTpoeHHble
yacbl 1 6aTapes

AnekTpuyeckasn
usonaums

Pene oTknioyeHusi n pene ycTpocTBa OTCNEXNBAHNSA TOTOBHOCTM OCHaLLEHbl HOPMaribHO OTKPbITbIMU
(HO) nnn HopmanbHo 3akpbiTbiMy (H3) KoHTakTamu. MosTomy B KadecTBe NpuopuTeTa Nosb3oBaTerb
MOXET yCTaHOBUTL NMB0 6e30nacHOCTb, NGO rOTOBHOCTL K 6e30TkasHow paboTe cMcTeMbl BO BPEMS

cbos. Cm. pasagen YnpasrneHue u HaGexXHOCMb agmomMamu4ecKo20 8blkirodamers, cmp. 159.

CurHanbHble pene oCHalleHbl TOJNIbKO HOpMalibHO OTKPbITbIM (HO) KOHTaKTOM.

C uenbio noBbiweHns 6e30MacHOCTU AN USMEHEHNSI COCTOAHMS pene OTKN4YeHUA OO KHbI ObITb
OTAaHbl AB€ He3aBUCUMble KOMaHObl MUKponpoLleccopa.

B cnyyae nonomku mykponpoueccopa yHKUUSE OTCNEXNBAHUSA TOTOBHOCTM MEHSIET COCTOSIHME pene
YCTPOWCTBA OTCMNEXMBaHUA rOTOBHOCTU. [103TOMY pene yCTponcTBa OTCNEXNBAHUS TOTOBHOCTU MOXET
ObITb UCNOMB30BaHO ANsi KOHTPONA paboTbl MUKpONpoLieccopa.

CerMeHTUpOBaHHbIN AMCNIEN COCTOUT M3 2 CTPOK cMMBONOB (1 cTpoka 13 12 cumBornoB, 1 cTpoka u3
20 cumBonoB).

Bnarogaps cBoel HagexXHo KOHCTPYKLMKN YCTPOMUCTBO MOXET HECKOMbKO NeT 6ecnepeboiiHO B XXeCTKMX
ycnosusix BHelwHen cpeapl (o1 -40 °C go +70 °C vnu ot -40 °F go +158 °F).

YnpaBneHve gucnneemM HanpsMyto OCyLLECTBSETCH MUKPOMNPOLIECCOPOM.

OH ocHalLeH SpKO NogcBeTKON, YTOObI 06ecneunTb XOpPOLLYH YNTAEMOCTb MPU NIIOXOM OCBELLEHNM.

[nsa makcMmansHo fonroi paboTel Sepam NofcBeTKa AMCiest aBTOMaTUYEeCKN OTKITIYaeTC s, ecu
KrnaBuaTypa He ucrosib3yeTcs B TeyeHne 10 MUHyT.

Mukponpoueccop obpabaTtbiBaeT pacTpbl AN NPOTOKONOB, nogaepxunsaemMsix Sepam cepun 10 A.
MHTepdenic ceasm cootBeTcTBYET cTaHgapTy TIA/EIA RS 485.

[nsa noBbILLEHUS 3NeKTpoMarHMTHOM coBmecTumocTn obwme (C) n akpaHupyrowme (S) onopHble
HanpsbkeHUsi NoAalTCsl pasaensHo.

Sepam cepum 10 A ocHalleHbl Yacamu pearibHoro BpemeHu. OHM NokasbiBaloT BpeMs (4ata, yachl,
CEKyHAbl M MUIIIMCEKYHADbI). B criyyae oTKIIH0YEHMsI OnepaTMBHOMO MCTOYHMKA MUTAHUS OHU NUTaOTCS
ot 6atapeu, NOTOMY BCEraa NoKasbIBaloT NPaBUbHOE BPEMSI.

Mpn HopManbHOM UCMONb30BaHUM CPOK CNyXObl GaTapen cocTaBnseT Gonee 10 net. OTcyTCTBME UMK
HeucrnpaBHOCTb GaTapen He BIMSIIOT Ha oyHKUMK 3aluTbl Sepam.

Monb3oBaTenb Bcerga 3allmiLeH OT onacHbIX HanpsiKeHUi kak B Lensix nepeaHen naHenu, Tak u B
Lensix nopTa cBsA3u. 3aluta obecneynsaeTcs ABOMHON M30oNsSUMen Mexay onacHbIMU OTKPbITbIMM
HanpsHkeHUSIMU U AOCTYMHBIMU YacTAMU.

Bxogb! 1 BbIxodbl M30NMPOBaHbl ApYr OT Apyra.
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LleHTp nopnepXku KNUEeHToB

Ten.: 8 (800) 200 64 46 (MHOrOKaHaNbHbIIA)
Ten.: (495) 797 32 32, dakc: (495) 797 40 04
ru.csc@ru.schneider-electric.com
www.schneider-electric.ru

Schneider Electric B ctpanax CHI

AsepOaiigpxan

Baky

AZ 1008, yn. Fapabax, 22
Ten.: (99412) 496 93 39
dakc: (99412) 496 22 97

Benapycb

MuHck

220006, yn. Benopycckas, 15, oduc 9

Ten.: (37517) 226 06 74, 227 60 34, 227 60 72

KasaxcraH

Anmarbl

050050, yn. TabauHo3aBopckast, 20
LLsenuapckui LieHTp

Ten.: (727) 244 15 05 (MHOrOKaHasbHbliA)
dakc: (727) 244 15 06, 244 15 07

ActaHa

010000, yn. Beibutwmnuk, 18

BusHec-ueHTp «beibutiumnmk 2002», opuc 402
Ten.: (3172) 91 06 69

®akc: (3172) 91 06 70

Atbipay

060002, yn. Abas, 2-A

BuaHec-ueHTp «CyTac - C», oduc 407
Ten.: (3122) 32 31 91, 3266 70
Gakc: (3122) 32 37 54

Poccus

Bonrorpap,

400089, yn. NMpodcotosHas, 15, oduc 12
Ten.: (8442) 93 08 41

BopoHex

394026, np-T Tpyza, 65, oduc 267
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 39 06 01

ExatepuHOypr

620219, yn. Mepsomaiickas, 104, opucul 311, 313
Ten.: (343) 217 63 37

dakc: (343) 217 63 38

Wpkytck
664047, yn. 1-aa Cosetckas, 3 b, oduc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

Kasanb
420107, yn. Cnaprakosckasi, 6, atax 7
Ten./dakc: (843) 526 5584 /85 /86 /87 /88

Kanuuuurpapn

236040, sappelickuii np., 15
Ten.: (4012) 53 59 53

®akc: (4012) 57 60 79

KpacHopap

350020, yn. KommyHapos, 268 B, opuckl 316, 314
Ten.: (861) 210 06 38, 210 14 45

akc: (861) 210 06 02

KpacHosipck

660021, yn. Mopbkoro, 3 A, oduc 302
Ten.: (3912) 56 80 95

dakc: (3912) 56 80 96

Mocksa

129281, yn. Exuceiickas, 37
Ten.: (495) 797 40 00

dakc: (495) 797 40 02

MypmaHck

183038, yn. Boposckoro, 4. 5/23
Konrpecc-otens «Mepuamat», oduc 739
Ten.: (8152) 28 86 90

®akc: (8152) 28 87 30

Huxunia Hosropop,
603000, nep. XonoaHwiii, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26

HoBocu6upck

630005, KpacHbiit np-T, 86, oduc 501
Ten.: (383) 358 54 21

Ten./dakc: (383) 227 62 53

Mepmb
614010, Komcomonbckuit np-T, 98, oduc 11
Ten./dakc: (342) 290 26 11 /13 /15

PocrtoB-Ha-[loHy

344002, yn. Coumanuctnyeckas, 74, nutep A
Ten.: (863) 200 17 22, 200 17 23

dakc: (863) 200 17 24

Camapa
443096, yn. KommynucTiyeckas, 27
Ten./dakc: (846) 266 41 41, 266 41 11

Cankr-MetepOypr

198103, yn. Liwonkosckoro, 9, kopnyc 2 A
Ten.: (812) 320 64 64

dakc: (812) 320 64 63

Coun

354008, yn. BuorpagHas, 20 A, opuc 54
Ten.: (8622) 96 06 01, 96 06 02

dakc: (8622) 96 06 02

Yoa

450098, np-T OkT6ps, 132/3 (Buanec-uenTp KIJ)
Bnok-cekups Ne 3, atax 9

Ten.: (347) 279 98 29

acc: (347) 279 98 30

XabGaposck

680000, yn. MypaBbesa-Amypckoro, 23, atax 4
Ten.: (4212) 30 64 70

dakc: (4212) 30 46 66

TypkmeHucTaH

Awra6ar

744017, Mup 2/1, yn. 10. 9mpe, «3.M.B.L,.»
Ten.: (99312) 45 49 40

akc: (99312) 45 49 56

Y30ekucraH

TawkeHT

100000, np-T MycTakunnmk, 75
Ten.: (99871) 140 11 33
dakc: (99871) 140 11 99

YkpauHa
[iHenponeTpoBck

49000, yn. Mnukkm, 17, atax 4
Ten.: (380567) 90 08 88

akc: (380567) 90 09 99

JLoHeuk

83087, yn. MHxeHepHas, 1 B

Ten.: (38062) 385 48 45, 385 48 65
dakc: (38062) 385 49 23

Kues

03057, yn. CmoneHckas, 31-33, kop. 29
Ten.: (38044) 538 14 70

daxc: (38044) 538 14 71

JlbBOB
79015, yn. TypreHesa, 72, k. 1
Ten./dakc: (38032) 298 85 85

Hukonaes

54030, yn. Hukonbckas, 25

BusHec-LeHTp «AnekcaHapoBCkuit», opuc 5
Ten.: (380512) 58 24 67

dakc: (380512) 58 24 68

Opecca

65079, yn. Kynukoso none, 1, oduc 213
Ten.: (38048) 728 65 55

dakc: (38048) 728 65 35

Cumdepononb

95013, yn. Cesacrononbckas, 43/2, opuc 11
Ten.: (380652) 44 38 26

daxkc: (380652) 54 81 14

XapbkoB

61070, yn. Akagemuka Mpockypel, 1
BuaHec-LeHTp «Telesens», opuc 569
Ten.: (38057) 719 07 79

dakc: (38057) 719 07 49
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