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HacTosiumii JOKYMEHT COLEPXMT 0BLLME ONUCaHNS U/UK TEXHUYECKME XapaKTEPUCTUKN ykadaHHbIX M3aennii. OH He MOXeT
CNYXUTb 719 ONPeAeNeHns CTeNeHN NPUrogHOCTY UK HAAEXHOCTW 3TUX U3AEAMIA NPU UCMONB30BAHAN Ha KOHKPETHBIX
obbekTax. Kaxapiid nonb3oBaTtesb WM UHTErPATOP STUX U3LENMIA AOMKEH MPOBECTY MOMHBIA aHANIM3 PUCKOB, OLIEHKY 1
TECTMPOBaHME U3[ENMii B COOTBETCTBUM C YCIIOBUSIMU KOHKPETHOTO NpuMeHermns. Hu komnaxus Schneider Electric Hu eé
dunvansl unn govepHne GupMbl He MOryT HECTW OTBETCTBEHHOCTb 32 HEMPAaBUIILHOE UCTOb30BaHME COLEePXaLLecs B
HacTosILLEM IOKyMeHTe MHdopmaumn. Ecnu y Bac ecTb npeasiokeHust No yayyLIEeHNIO UM KOPPEKTUPOBKE AaHHOI nybukaummn
6o Bbl 06Hapyxunm B Heil oLnMOKKM, npockba yBeaoMUTb HAc 06 3TOM.

Hu ofiHa 4acTb HACTOSILLEro JOKYMEHTA He MOXET ObiTb BOCTIPOM3BE/EHa B Kakoii Obl TO HY BbiI0 GpopMe Mk kakum bl TO HU
6b110 COCOBOM, ANEKTPOHHBIM WA MEXaHUYECKUM, BKIIKO4ast hOTOKONMMPOBaHUE, 6e3 MPSIMOro MMCLMEHHOIO PaspeLLeHms
komnaHum Schneider Electric.

B npouecce yCTaHOBKM W AKCNyaTaummn AaHHbIX M3AEAMIA JOMKHbI co6noaaThest BCe MECTHbIE, PernoHaibHble U HaUWOHaA/IbHbIE
HOPMbI W npasuna. B uensix 6e30nacHocTV 1 ans rapaHTUK COOTBETCTBUA 3a10KYMEHTUPOBAHHLIM AaHHbIM, PEMOHT
KOMMOHEHTOB A0JIXEH BbINONHATLCA TOJILKO U3rOTOBUTENEM.

B cnyyae, ecnu iaHHbIe YCTPOACTBA SKCTyaTMPYIOTCS B COCTaBe 060PY/0BaHMS, KOTOPOE IOKHO OTBEYATh TEXHUYECKUM
TpeboBaHWsaM No 6e30MacHOCTH, HEOOXOAMMO PYKOBOACTBOBATHCS COOTBETCTRYIOLMMU UHCTPYKLIMSIMM.

B naHHbIx 13aenmsx AOMKHO MCNoNb30BATLCS TOMLKO NPOrpaMmMHoe obecreyeHue, paspabotaHHoe 1 0no6peHHoe
komnaHueit Schneider Electric; HecobntofieHme aToro TpeboBaHNS MOXET NPUBECTM K TENECHBIM NOBPEXAEHUSIM, YILEpOy nim
HenpaBuIbHOI paboTe 060pYA0BaHNS.

HeBbinonHeHue BbiluenepeyncneHHbIx TpeboBaHuin MOXET NPUBECTY K TPABMUPOBAHWIO NIOAEN Un nopye 060py£l,0BaHMﬂ.

© 2010 Schneider Electric. Bce npaga 3atupiLeHbl.
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Mepbi 6e30nacHOCTH

BaxHas undpopmauus

YBegomnexue

BaxHoe 3ameyaHue

MPEX[E, YeM OCYLLECTBNATb €ro YCTAHOBKY,
SKCTUIYaTaLVIO MW TEXHUYECKOe 00CTyXMBaHme. MPUBEAEHHLIE HUXE CrieLManbHbie COOBLLEHMS, KOTOPLIE MOMYT HAXOAMTLCS
B [AOKYMEHTALMM WX Ha annapare, UMeIoT LIebo NpeaynpeauTb Bac 0 NoTeHUMabHbIX OMACHOCTSIX WK Npueneyb Bawwe
BHMMaHME K MHOPMALMM, NPU3BAHHOI PASLSICHUTbL MM YNIPOCTUTH Ty WM MHYIO NPOLSAYPY.

NPEOYNPEXOEHWUE curtanuaupyet 06 0nacHOCTU NOPaXeHUs: ANEKTPUYECKUM TOKOM,
13-3a KOTOPOI HECOBMIOEHME NPaBIN TEXHUKM BE30MACHOCTY MOXET NPUBECTM K
TENECHLIM NOBPEXAEHUAM.

é 3T0T CMBON B KOMOMHaUMK ¢ npegynpexaatoluein Tabnuukoin OMACHO nm

TENECHbLIX NOBPEXaeHuit. Bo n3bexanme TPaBM UK NETaJIbHOro Mcxoaa HEYKOCHUTeIbHO

2 9710T CMMBO1, 0603HAYAIOLLWIA ONACHOCTb, NPEnYNPEXaaeT Bac o pucke noyyeHus
cobnioaaiite npasunia 630MacHOCTY, YkadaHHbIE PSAOM C 3TUM CUMBOJIOM.

AOlNACHO

CurHanu3auys onacHoi CUTyaLmu, Npit KOTOPOiA BO3MOXHbI BbIX0Z, 000pYA0BaHMS U3 CTPOS,
TPaBMbI WIN NETANbHBIA UCXOL,

A NPEAYNPEXAEHUE

A BHUMAHUE

nopaxeHus ANEeKTPUYECKUM TOKOM U BbIXOaa

060pYI0BaHNS U3 CTPOS.

BHUMAHUE
K MOBPEXAEeHMo 060pYA0BaHNS.

YcTaHoBKa, 3KCryaTaLms U TeXHUYeckoe 00CNYXUBaHNE ANEKTPOTEXHMYECKOro 060PYA0BaHMS [IOKHbI BbIMOMHATLCS
KBaNMGMLMPOBaHHbIMK cneLmanuctamu. KomnaHus Schneider Electric He HECET HUKaKOI OTBETCTBEHHOCTM 38 BO3MOXHbIE
MOCNELCTBYS, MOTyLLME UMETb MECTO B Pe3ysibTaTe MCMONb30BaHMS AaHHOM AOKYMEHTaLMKN HEKBANULIMPOBAHHbLIM NEPCOHANIOM.

KBanuduumpoBaHHLIM CYMTAETCS CrieLManicT, o6naaatoLLmii npodeccuoHaNbHbIMU HaBbIKAMM 1 3HaHUAMU B 061aCTI MOHTaXa 1
3KCMyaTaLym 3NeKTPOOBOPYAOBAHMS 1 ANEKTPOYCTAHOBOK W MpoLLeALmii 0ByyeHue no TexHuke 6e30MacHOCTM, NO3BONISOLLEE
Pacrno3Haeathb 1 NPeLoTBPaLLATb NOTEHLMANbHBIE PUCKM.

CKa4aHo C relesepam.ru



CKa4aHo C relesepam.ru



O paHHOM pyKOBOACTBE

OOwwue ceepgeHus

MpepHa3HayeHue
AOKYMEeHTa

06nacTb NpuMeHeHus

[loKyMeHTbI N0 Teme

KommeHnTapuu
nonb3oBarens

eHTaumio Ha Sepam. Ero uenb — npeaocTaBuTh
MoNb30BATENI0 PA3LCHEHUS U IOMONHUTENbHBIE CBEAEHMS MO YXE CYLLIECTBYIOLLIMM NPaBMIaM YCTaHOBKY 06OPYA0BAHNS FaMMbl
Sepam, B 4aCTHOCTM MO MOBOAY 3NEKTPOMArHUTHBIX SBNIEHUIA.

PyKOBOLCTBO aipECOBAHO BCEM CMELMANIMCTaM, Ha KOTOPbIX BO3NOXEHA YCTAHOBKA YCTPOICTB MUKPOMPOLIECCOPHOM 3aLUMTbI
Sepam: uHTerpatopam, MeHemxepam NpoekTa, CreLuanncTam TEXHUYECKOI NoaaepxkmM nonb3osarenei. NHdopmaums,
conepxaluasics B PykoBoacTee, MoxeT ObiTb MCMONb30BaHa [151 BBOAA B AKCTyaTaLMio YCTPOWCTB Sepam B HOBbIX
3MIEKTPOYCTAHOBKAX UM NP MOAEPHN3ALMM CYLLIECTBYIOLLMX 3NIEKTPOYCTAHOBOK («PETPODUT»).

B HacTosiem PykoBoaCTBe peyb MAET B OCHOBHOM 00 MCMONb30BaHMM YCTPOICTB Sepam B Sueiikax CPELHEr0 HanpsKeHus.
Copepxaluvecs B HEM NpaBuna YCTAHOBKM HE 3aBUCST OT TUMNA S4EKM CPEHEro HanpskeHus. [ing MOHTaxa yCTporcTe Sepam B
Jpyroe pacnpeaenuTenbHoe 060pyA0BaHNe MOTYT NOTPEOOBATLCH 0COOLIE YCTAHOBOYHBIE MPABMNA.

B PyKOBO,D,CTBe 0606LLEHbI KITI0YEBbIE ACMEKTbI YCTaHOBKW C akLIEHTOM Ha npakTu4yeckoe npuMeHeHue. [lns HarnS@HOCTY B HEro
BKJII04EeHbl MHOTOYMCIIEHHBIE MNNIOCTPALNK, B3STbIE U3 PYKOBOACTB Sepam.

°

[ ]

[ ]

°

°
HaumeHoBaHue foKyMeHTa Ne no kartanory
Sepam Series 10 - PykoBOACTBO MO YCTAHOBKE W NPUMEHEHUIO SEPED307003EN
Sepam Series 20 - PykoBOLCTBO M0 YCTAHOBKE W NPUMEHEHUIO PCRED301005EN
Sepam Series 40 - PykoBOACTBO M0 YCTAHOBKE 1 MPUMEHEHMIO PCRED301006EN
Sepam Series 80 - MoHTax, BBOZ, B 3KCMyaTaLMto, NPUMEHEHME W TEXHUYECKOE 0BCNYXMBaHUE SEPED303003EN
Sepam Series 20, Series 40, Series 80 - Karanor SEPED303005EN
Sepam 2000 S25, S26 1 S35, S36 - YcTaHoBKa, NpUMEHEHWe, BBOZ, B AKCMNyaTaLyIo, 0BLLYE XapaKTepUCTUKKM 3140750EN

Bl MOXeTe 3arpy3uTh ykasaHHbIe NyGAMKaLmMm U Apyryio TeXHUYECKYIo MHdopMaumio ¢ Hawwero Web-caiiTa no agpecy:
www.schneider-electric.com.

Bbl MOXeTe BbICTaTh CBOM KOMMEHTApUW MO 3NIEKTPOHHOI NouTe no appecy: techcomm@schneider-electric.com.
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TunoBble NpaBuia yCTaHOBKU

CopepxaHue faHHOro
pasgena
[laHHbIA pasgen CoaepXuT CNeayloLme TeMbl:

Tema

CrtpaHuua

Knaccudukauus curianos no YPOBHIO NOMEXK NN 4yBCTBUTENIbHOCTU

10

OCHOBHbIE NPaBusIa YCTAHOBKM

1

cKavaHo c relesepam.ru




TunoBbie NpaBwsa YCTaHOBKM

Knaccudukaumsa curHanos no YPOBHIO MOMEXU U YYBCTBUTEJIbHOCTU

lpynnbl curHanos

Kaxpplit anekTpuyeckuii kabenb aNeKTPOYCTAHOBKM MOXET ObiTb aCCOLMMPOBAH C OHOI U3 rPYNN CUrHANOB, YKa3aHHbIX B
HUWXeNPUBELEHHO! TabauLe:

lpynna Momexoo06pa3yiowas YpoBeHb Mpumepsbi
CrnocoGHOCTb YYBCTBUTENIbHOCTU
pynna 1 ++ - ® CunoBble Lienu B LeJIoM

® [luTaHue cBApOYHOro annapara
® OnekTpuyeckue npoBoaHuku PEN u PE

lpynna 2 + - Llenn ynpaBneHus, BKioyaloLLme B ce6s1 UHOYKTUBHbIE
Harpysku (pene, KOHTakTopbl U T.4.)

pynna 3 - + Llenu nepeaayn faHHbIX

pynna 4 - ++ AHaNoroBble M3MEPUTENBHBIE LIENK (TEPMOYYBCTBUTENbHBIE

3NEeMEHTbI, IaTYNKA 1 T.10,)

10
cKavaHo c relesepam.ru



TunoBble NpaBua YCTaHOBKM

OcHoBHbIe NpaBuna YCTaHOBKHU

BeeneHue

Mpaeuno Ne 1

MpaBunnbHOE NOCTPOEHME ANEKTPOYCTaHOBKM TPeOyeT CoBMIOAEHNs CEAYIOLLMX OCHOBHBIX NpaBu:

OCTOPOXXHO!

Puck HenpaeunbHOIi paGoTbi

HecoGnioaeHue aTux ykazaHuii MOXET NPUBECTH K MaTepuanbHOMy yiuepGy.

Mcnonb3yiiTte ToALKO NpaBuia yCTaHOBKM, COREPXaLLMecs B HacTosiLem PyKOBOACTBE MW B ipYruX PyKOBOACTBax Sepam.

CospaBaiite ceTb ypaBHUBaHUS MOTEHLUMANIOB HU3KOWA U BbICOKOW YaCTOTbI:

e Ha BCEM 00ObekTe;

® JI0KanbHO, B MECTE YCTaHOBKM 0G0pyaoBaHUS.

Bce 0TKpbITble METANINYECKME YACTM ANEKTPOYCTAHOBKM (METAOKOHCTPYKLIMK, Kapkachl, METAIIMYECKME NaHeNu, kabenbHble
KPOHLUTEHbI U T.7.) COEAMHSIOTCS MeXy co00oii Nsi CO3AaHMS CETM YpaBHMBAHUA NOTEHLUAIOB. CoenHeHus Pa3Nn4HbIX
METAIMYECKMX YACTEN OMKHBI ObiTb HAAEXHBIMU U peann30BbIBaTbCA NOCPEACTBOM KOHTAKTa C MaJibiM MOHLIM CONPOTUBNEHNEM
npu BbICOKOI# YacToTe. OMuyeckas yCTOVI‘-IVIBOCTb 3TOro NOJIHOro CONPOTUBNEHUA HE [0JIKHA U3MEHATLCA 3-3a «CTaPEHUA»

MaTepuanos WK Nog BO3AECTBUEM U3NKO-XUMUYECKNX GAKTOPOB OKPYXatoLLeii Cpesbl.

lMpumep ceTeln ypaBHUBaHUS MOTEHLMNANOB:

IBN

P cetb IBN
P JlokanbHast
Maructpan

[lepeso

3se3pa (IBN)

BN: akBunoTeHumanbHas CeTb

CBN: 06111351 3KBUNOTEHLMANbHAS CETb

IBN: n30n1poBaHHas 3KBUNOTEHLMaNbHas CeTb
PE: 3aWuTHBbI NPOBOAHNK

PE

CnoXHO-3aMKHyTast

CnoxHo-3amKHyTas

cetb BN

CJI0XHO-3aMKHYyTas CeTb

IBN

\\

CBN

CnoXHO-3aMKHyTast
cetb BN

JlokanbHas
CTNIOXHO-3aMKHyTast
cetb IBN

<

cKavaHo c relesepam.ru
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TunoBbie NpaBwsa YCTaHOBKM

Mpaeuno Ne 2

Mpaeuno Ne 3

Mpaeuno Ne 4

Mpaeuno Ne 5

KaGenu, oTHocsilmecs K rpynnam 1 1 2, 9BnSI0TCS UCTOYHUKAaMM 3HAYMTENbHOrO 06bEMaA NoMex.
OHM 06513aTeNIbHO AOMMKHBI ObITb OTAEIEHbI OT CYNTAIOLUMXCS YYBCTBUTE/IbHBIMU KaGeneii, NpuHajiexalymx
K rpynnam 3 u 4.

9TV rpynnbl CUTHAOB HUKOTAA HE NEPESAINTCS MO OAHOMY U TOMY Xe KaBesio U Yepes OfMH U TOT Xe PasbéM.

Dns obecneyeHns anddepeHLmMaLmy Mexay rpynnamu UCronb3yiTe pasHble Kabeau 1 XryTbl 1 HECOBMECTUMbIX YT C [APYroM
CUTHAJIOB, KaK M0Ka3aHO B HUXECTEAYHOLLMX NPUMEPaX.

Mpumep 2:

©000000
QO0000000Q

Het

Mpumep 1:

Lindpossie Cunosble
+ + +

Lindposuie
COeaMHeHus +
aHanorosble
Co!

Cunosble

JaAN

/oooéooo
00000000
v Vv

aHanorosble CC
coeanHeHus

peneitHoi 3awmTbl

peneiiHoit
3alWMTbI

JKpaHNPOBAHNE @ Lndpossie coemHeHmns

O AHanoroBble CoenHeRs

® Cunosble COeANHEHMS @ Lindposble COEAMHEHMS

@ CoeaunHeHus peneiiHbIx © AHanorosble CoenHeHus

BXOJ0B/BbIXOI0B

MuHMMKU3UpYiiTe ANNHY NapannenbHO NPONOXEHHbIX Y4acTKOB Kabeneii, ecnv no HUM NepefaloTcs CUrHasbl
PasnuYHbIX FPynn; B 0COOEHHOCTN 3TO KacaeTcs napaieNnbHoi Npoknaaku kabeneii, OTHOCALLMXCS K rpynnam
1 1 2, u kaGeneii, oTHocALMXCS K rpynnam 3 u 4.

YBenuumBaiite paccrosiHue mexay KabensiMu, no KOTOPbIM NepealTCsl CUrHabI Pa3NIUYHbIX FPynM,
B 0c00eHHOCTH MeXay Kabensimu, oTHocsimmMucs K rpynnam 1 u 2, n kabensimu, oTHocsWwmmMucs K rpynnam 3 u 4.

Kak npasuno, foctatouHo pacctosHus 10 cM Mexay kabensimu, pacronoXeHHLIMU «MialiMsi» Ha NAOCKOCTH (B CUHGbA3HOM
pexume 1 pudpepeHLManbHOM pexume). Tem He MeHee, el MMEeTCs! I0CTATONHO MECTa, NPEANoYTUTENbHEE 00eCTenTL
paccrosiHme 30 cm.

HeakpaHMpoBaHHbIE
kabenu pasHbIX rpynn

OKpaHMPOBaHHbIE
Kkabenm pasHbix rpynn

MpuMeHeHne aKpaHUPOBAHHbBIX kabeneit nosgonser pacnonaraTtb psaom Ka6env|, OTHOCSLMecCs K pa3HbiM
rpynnam CUrHanos.

MuHUMU3UPYIiTE NOBEPXHOCTb NaPa3UTHBIX KOHTYPOB C 3aMbIKaHUEM Yepe3 3eMJII0.

lMapa3uTHbIiA KOHTYP C 3aMblkaHUEM Yepe3 3eMJTH0 (3a3eMNSIOLLMIA KOHTYP) 06pa3yeTcsi NOBEPXHOCTbIO MEX/Y TOKOBEAYLLMM
NpoBOAOM U 3eMnéit. MoaobHbIe NAPa3UTHLIE KOHTYPLI YAaCTO NOMYYAIOTCS HENPEAHAMEPEHHO (B YAaCTHOCTM, U3-33 HEMPABUILHOI
npoknafku kabeneit). Koraa Takoi KOHTYP HAXOAMUTCA NOA, BO3AENCTBUEM SNEKTPOMArHUTHOMO NONS, B HEM NOSIBNSIOTCS HABEAEHHbIE
HanpsKEHNst BO3MYLLIEHMS!, MOTYLUME Bbi3bIBaTb COOM B paboTe 3NEKTPOHHOr0 060PYA0BaHMSI.

12
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TunoBble NpaBua YCTaHOBKM

Mpaeuno Ne 6

MpaBuno Ne 7

Mpaeuno Ne 8

B ogHOM 1 TOM Xe 3NeKTpNYecKoM COeaMHEHUN NPSMOiA n 06paTwa"| nposoja Bceraa npoknaabiBaloTca BMecTe.

TokoBeyLLMe NPOBOAA OLHON NMHUN HE [OMKHbI 06pa30BLIBaTL KOHTYP (NET/0). Mcnonb3oBaHme BUTON Naphbl ANs NPOKNAAKN
NMHUM 0BecneynBaeT 6aM30CTb NPSIMOro W 0BPATHOTO NPOBOAA HA BCEM NPOTSXEHUM 3TOiA NuHUK. Mpsmoii 1 0BpaTHLIA NpoBoaa
[IOJXHbI BCErAa 0CTaBaTbCs pAAoM Apyr C Apyrom.

=1 = L

M Cnuwkom GonbLuas M
0AyNb TNOBEPXHOCTb KOHTYPA onynk
JIOrMYECKUX JIOTMYECKUX
BXO/0B/BbIXOZ,0B ‘ BXOZ0B/BbIXOA0B
-fa +/a -fa +/a

006a KoHLa 9KPAHUPOBAHHOTO Kabens AOMKHbI ObiTh 3a3eMeHbl, NPU 00513aTeNbHOM YCJIOBMN Hann4us B

BNEeKTPOYCTAaHOBKE CETH YPaBHNBAHMS NOTEHLMANOB.

e 3anpeluaeTcs 3a3eMnsTb 9kpaH kabens C MOMOLLbIO rMBKOro 3NEKTPONPOBOAA (TUNa «CBUHOM XBOCT).

e OkpaHMpoBaHHbIe kabenu 3a3eMNSIoTCs Yepes KOMbLEBOI KOHTAKT akpaHa (360°). [1ng 9T0ro Mcnonb3yloTcs BUHTOBbIE KIIEMMBI
U METNIMYECKME XOMYTbI, COOTBETCTBYIOLLME AVAMETPY 3KPaHUPOBAHHOIO Kabensi. 3aTsxka XoMyTOB 10/IXHA 00ecneumBaTb
HaIEXHbIA KOHTAKT MeXnYy kabenbHbIM 3KPaHOM 1 3eMNENA. TeM He MeHee, 3aTsKKa He I0XHa ObiTh Ype3mMepHOi BO n3bexarue
NOBPEXAEHNS Kabensi (PUCK CMATUS NPOBOAHWUKOB, MOTYLLETO MPUBECTY K MOBPEXAEHUIO U30NsLMN).

A\ OMNACHO!

OnacHocTb nopaxeHus 3NeKTPU4eCkuMm TOKOM, BOSHUKHOBEHUS Ayru unu BO3ropaHus!

Y1066l CoeaMHMTL MeXay coOoi 1Be TOUKM, PACONOXEHHbIE B 0AHON SKBUMOTEHLMANbHO 30HE, UCTONb3YiATe OfMH 13
CneyioLyx crnocofos:
® OMTOBOJIOKOHHOE COEMVHEHME;
® COEAVHEHME C ra/lbBaHU4YECKOMN PasBA3Koi;
® 3KPaHWPOBaHHbIA kabenb:
® 333eMNEHHbII C 000MX KOHLIOB;
® CHaOXEHHbIN NapannensbHo 3a3eMNEHHBIM NPoBoaHUKOM (PEC), ceyeHme KOTOPOro paccuMTLIBAETCS B 3aBUCMMOCTY OT
MOTEHLMANBHOIO TOKa KOPOTKOTO 3aMbIKaHWs B JAHHON 4YacTW SNEKTPOYCTaHOBKM.

HECOGHIOAEHME AaHHbIX yKa3aHm7| MOXEeT NPUBECTU K NONTy4E€HUIO TPABM BMJIOTb A0 CMEPTENIbHOro UCxoaa.

Ecnv akpaHMpoBaHHbIA kabenb CoeanHIET 060PYLOBaHIE, HE PACTIONOKEHHOE B OIHON 3KBUNOTEHLMANBHON 30HE, NpK
MOBPEX/EHNMN U30NSLMM B 3NIEKTPOYCTAHOBKE MO kabeNbHOMY 3KpaHy MOXET LMPKYNIMPOBATL TOK 3HAYUTENBHOI Cunbl. B aToM
CNy4ae NOTEHLMAN 3KpaHa CTaHOBMTCS ONACHLIM 151 NIOAEN, BbINONHSIOLLWX paboTbl B ANeKTpOyCTaHoBKe. Kpome Toro, npoxoasiuuii
Mo 3KpaHy ToK crnocobeH NoBpeauTb kabenb.

JIro6oii cBo00AHbIV NPOBOSHMK B Kabene, 3ape3epBUpPOBaHHbINA Ang UCNOJIb30BaHUS B OyaylieM, 3a3emnsercs ¢
000MX KOHLIOB.

970 NPaBUNO NPMMEHUMO B BOMBLUMHCTBE CNyyaeB. TeM He MeHee, He PEKOMEHLYETCS €ro MCMob30BaTh B 0COOOM Cyyae: koraa
no kabento nepenatoTcs CaboToO4HbIE aHANIOTOBbIE CUTHAMbI, YYBCTBUTENbHBIE K YacToTe 50 I, (prck nosiBneHus «rynequns» — hoHa
OT CETU NEPEMEHHOr0 TOKa).
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TunoBbie NpaBwsa YCTaHOBKM

Mpaeuno Ne 9
Cnepute 3a TeM, 4T0Gbl kaGenin, OTHOCSALLMECS K Pa3HbIM FPYNNaM CUrHaloB, Nepecekanuch Noj NPAMbIM Yriiom,
B 0c00EeHHOCTH, 4TOObI KaGenu rpynn 1 U 2 nepecekannchb NoA NPSAMbIM YrAoOM ¢ kabensmu rpynn 3 u 4.
Mpsimoii yron nepeceyeHus kabeneit, OTHOCALUMXCS K PasHbIM rpynnam, No3BonseT u3bexarb NepekPECTHONM HABOLKM.
ObecneybTe nepeceyeHne
HECOBMECTUMbIX kabenei
noA, NpsiMbIM Yrnom
(=]
10cm
Kabenb - YyBCTBUTENbHBIA Kabenb - YyBCTBUTENbHbIN
VICTOYHMK NOMEX kabenb MCTOYHUK NOMEX kabenb
14
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HeobxoaumMbie TpeGoBaHMS, KOTOPbIM A0MKHA
OTBeYaTb f4eiika CpeHero HanpsHXeHus 2

CopepxaHue faHHOro
pasgena
[laHHbIA pasgen CoaepXuT CNeayloLme TeMbl:
Tema CrtpaHuua
IKBUMOTEHLMANBHOCTD 16
06opynoBaHue 0TCeKa HU3KOro HanpsXeHus 17
060pyaoBaHue SHeiiku CPEAHEro HanpsXeHus 18
15
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Heobxoaumble Tpeﬁoaava, KOTOPbIM JO/XHA OTBEYaTb f4eiika CPeHEro HanpskeHus

OKBMNOTEHLMANBHOCTb

OKBMNOTEHUMANBHOCTb 9JNIeKTPOYCTaHOBKU

3KBI/II'IOTEHLLI/IaJ1bHOCTb 3NIEKTPOYCTAHOBKU CNYXUT AOCTUXEHUIO CNepytoLwmux u,ene|7|:

o (ObecneyeHre 6e30MacHOCTY Nioaeit 1 060pyAoBaHNS. Pa3nnyHble METANIMYECKME SNEMEHTBI NIEKTPOYCTAHOBKM COEAMHEHDI
Mexzy coboii 1 UMEIOT 3alLUTHOE 3a3eMIIEHHE.

[ ] OrpaHVNeHwe BO3MOXHOCTU NOSABJIEHUA PA3HOCTU MOTEHLIMAN0B MEXAY OTKPbITbIMX TOKONPOBOAALLMM YaCTAMU
9NEKTPOYCTAHOBKU. PasHocTb NOTEeHUMaI0B MeXay OTKPbITbIMI TOKOMPOBOAALLMM HaCTAMMU, 0COBEHHO Ha BbICOKOYACTOTHOM
YPOBHE, HETaTUBHO BAMSIET HA PaboTy aNEKTPOHHOMO 060PYLOBAHMS.

e |lcnonb3oBaHue eCTeCTBEHHOr0 3ddekTa SKpaHMPOBAHMS, CO3AABAEMOr0 META/IMYECKMMM KOHCTPYKLMSIMU. SNIEKTPOYCTAHOBKA
MMEET B CBOEM COCTaBe 00JIbLLOe KONMYECTBO METAIOKOHCTPYKLMIA. OHM pacnonoXeHbl PsaoM C aNnekTpokabensmm u
NMo3BONAIOT OrPaHU4YUTL NOBEPXHOCTb KOHTYPOB CI/IH¢33HOF0 pexuma. Mcnonb30BaHNE METATIMYECKUX KOHCprKU,I/IVI
37N1eKTPOYCTAHOBKM He BNEYET 3a COO0I HUKAKMX [IONONHUTENbHBIX PACXO0B.

OKBMNOTEHLMANbHOCTb METanAM4YecKux 000s104€eK
B paHHOM pa3pene akLeHT CenaH Ha aKBUMOTEHLMANBHOCTM METANIIMYECKNX 000M0YEK.

flyeiika cpepHero HanpsxeHust (CH), paspaboTaHHas Nof YCTaHOBKY YCTPOCTBA PENeiiHoi 3awmTbl Sepam, 0BLIYHO BKITIOHAET B
cebs 1Ba OTLeNbHbIX 0TCeka: oTcek CH 1 otcek Huakoro HanpsxeHust (HH).
e B orceke CH HaxopuTcst KOMMYTaLMOHHAS annapaTypa CPeHero HanpsixeHus (06bIYHO aBTOMATUYECKWIA BbIKIIOYaTENb
VNI KOHTAKTOP) M CONYTCTBYIOLLME KOMMOHEHTBI CPEAHEro HanpskeHus (TpaHCOPMaTOpbl TOKA, TPAHCHOPMATOPbI HANPSXEHUS
nT.g.).
e B otceke HH pacnonoxeHsl Bce HU3KOBONMLTHbIE KOMMOHEHTHI, BKJTOYast YCTPOMCTBO Sepam U ero akceccyapbl.

AkBuNoTeHunanbHocTb a4eiiku CH

fAyeitka CH cocTouT 13 MeTannnyeckoii 060/104ku, KOTOpasi JoXHA 06/1aaTh BbICOKOW KOHTPOIMPYEMOA 3KBUNOTEHLMANIBHOCTbIO.
ONEeKTPUYECKMIA KOHTAKT MEXZY METAIMYECKMMIA NAHENsIMU 0BO0NI0YKM OMXEH N0 BOSMOXHOCTM OCYLLECTBASTLCS Yepes
KOHTaKTHbIE NOBEPXHOCTY, OYULLEHHBIE OT KPACKM, N1aka W MtoBbix M30AMPYIOLLMX MaTepranos. Ecnm aTo ycnosue He BbINOHAMO,
HaCTOSTENbHO PEKOMEHLYETCS UCTI0Nb30BaTh 3ybuarble NpyXMHHbIE Wainbbl, NPoKanbBaoLLyme cnoit kpacku otceka CH 1
0becneymBatoLLme HaEXHbIV ANEKTPUYECKUIA KOHTAKT.

flyeitka CH ponxHa 6biTb CHabXeHa rMaBHOM LUMHOIA 3a3eMNEHIS, KOTOPasi NPEACTaBNseT Cob0i HEN30NMPOBAHHYI0 MELHYIO LUKHY
NPSIMOYrONIHOrO CeYeHms. K rnaBHoi LunMHe 3a3eMNeHns NOACOEAVHSETCS 3aLLMTHbIA NpoBoaHMK (PE) anektpoycTaHosku. OHa
TaKXe CNYXUT OMOPHBIM NOTEHUMaNoM ng TpaHcdopmaropos Toka CH unm TpaHchopmaropos Hanpsxetns CH.

OKBUNOTEHUMANBLHOCTb OTCEKA HU3KOrO HanpsXxeHusa

Otcex HH npencrasnset co6oii kamepy, 00bI4HO pacronoxeHHyto Haa otcekoM CH mm cBoky ot Hero. Pusunyeckoe pasnenexme
mexay orcekamu CH n HH umeet uienbio 0TropoanTb HU3KOBOMBTHBIN OTCEK. Takoe pasaeeHne HeobXxommMmMo A MUHMMM3ALMK
pacnpoCTPaHEHNst BO3MYLLIEHWIA, CO3[aBaEMbIX KOMMYTALMSIMIA annapaTypoil CPEAHENO HANPSXEeHWs, B HANPaBNeHUn
HW3KOBO/BTHOIO OTCEKA. ITW BO3MYLLEHUS B OCHOBHOM COCTOSIT M3 BbICOKOYACTOTHBIX U3Ny4aEMbIX SNEKTPOMArHUTHbLIX nomex. ns
otceka HH 4pe3BblyaiiHo BaXHO 06€CNeYNTb IKBUMOTEHLMANBHOCTD.

AkBunoTeHumanbHoCTb Mexay orcekamu CH n HH
Mexay otcekamu CH 1 HH Takxe gomxHO ObiTb 06€CNEYEH0 PABEHCTBO MOTEHLMANOB.

[Bepy otcekoB CH v HH cnocobeTBytoT 0cnabneHunto anekTpoMarHUTHBIX MOMEX B 3TUX OTCeKax (3a CYET akpaHMpoBaHus). Mpu aTom
Hanuume TONbKO [IBEPHbIX NETENb HE CO3AAET IKBUNOTEHLMANBHOCTL MEXUY IBEPbIO U OTCEKOM. [IBEpHLIE NETNN OBLIYHO He
J0CTaTouHbI s 06ecneyeHns 6e30MacHOCTV NIOAE B Cyyae MOBPEXAEHUS M30nSLMmM 060pYA0BaHNS, PACMONOXEHHOIO B OIHOM
13 OTCEKOB.

[Depu orceko CH 1 HH cooTBETCTBEHHO OMKHLI ObITb NOAKMOYEHBI K META/UIMYECKON KOHCTPYKLIAM B IBYX TOUKAX,
MPEANOYTMTENBHO CBEPXY M CHU3Y ABepy. C 3TON Lenbio UCNONL3YIOTC ABE OMNETKM M3 YXEHOA Meau (M ABa SNEKTPUYECKMX
MpOB0AA MUHUMAILHO BO3MOXHOW [UIMHBI), COEAUHSIIOLLME MEXLY CODOIi ABEPb U OTCEK.

YunTbiBas, 4TO IBEPM OTCEKOB CNIOCOOCTBYIOT 06ECNEYEHNIO ANEKTPOMArHUTHO COBMECTUMOCTM OTCEKOB, OHM I0/KHbI 0CTABAThCS!
3aKpLITLIMKM BO BPEMS akcnyaTaumu. Cnegyet u3beratb MM CBOAUTb K MAHUMYMY OTBEPCTMS 1 MPOPE3V B METANMYECKOIA IBEPU
HU3KOBONTHOO OTCEKA.

K siueitke CH moxeT ObiTb 06aBNEH OTCEK, NPeAHA3HAYEHHBIN Ans pasmelLieHnst cunoBbix kabeneii CH. K aTomy oTceky Takke
MPUMEHSIETCS KOHLIENLMS SKBUMOTEHLMANBHOCTY.

16
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Heobxogumble TpeﬁoBava, KOTOPbIM JOMKHA OTBEYATb S4eiika CPeaHero HanpsaxeHns

0GopyaoBaHUe OTCEKa HU3KOro HanpsHKeHUs

Oepxarenu o6opyaoBaHus B orceke HH

Hun3KkoBONLTHBIN OTCEK 00bI4HO OCHALLEH DIN-peiikamu a1 METNNMYECKUMM PELLETKAMM, Ha KOTOPbIX YCTaHABNMBAIOTCS
aKceccyaphbl Wn [ONONHUTENbHLIE MOAYNM Sepam. [N AOCTUXEHWUS ONTUMANIbHON 3KBUMOTEHLMANBLHOCTY HE06X0AMMO
obecneunTb HenpepbIBHOCTL anekTpoveny mexay DIN-peiikamu uin Metannuyeckumm pelétkamm u otcekom HH. B cyuae DIN-
Peiiku Ha KXLOM €€ KOHLE CneayeT NpeaycMOTPETb N0 KPalHeNn Mepe OfHY TOUKY KOHTaKTMPOBaHMSI.

Hanunuue wmHbl 3a3emnenus B orceke HH

HW3KOBONBTHBIN OTCEK MOXET ObITh TAKKE OCHALLEH LUIMHOI 3a3emneHus. HenpepbiBHOCTb 3NEKTPOLIENI MEXY LUMHOI 3a3eMNEHNS
1 METANNIMYECKOl 000/104K0I OTCEKa A0MKHA BbiTb 0BecneyeHa LOMKHBIM 00pa3oM, a ANEKTPMYECKOE CONPOTUBAEHNE B NI0BOI
TOUKE He JOMKHO npebiwarb 10 MOMm.

OCHOBHOE NMPEMMYLLIECTBO Pa3MELLEHNS! LWHLI 3a3eMneHust B oTceke HH, B YacTHocTH, BONIM3M OT YCTPOIACTBA Sepam, 3ak/ioyaeTcs
B BO3MOXHOCTU 3(bEKTUBHOTO 3a3eMIIEHNS AKPAHOB CreayIoLLmX kabeneii:

o kabeneii aHANOroBbIX CUrHANOB, MOAKTIOYEHHBIX K TPaHCGHOPMATOPY TOKA HYNeBoii nocneaosarensHocTH CH;

e Kabeneit KOMMYHWUKALIMOHHOM CETU WU T. .

Wcxons U3 310ro, MOXHO peann3osath CreaytoLLee:
® 333eM/UTb 3KPAHWNPOBAHHbIE KAOeW, HAYMHAs C TOYKM MX BBOAA B HU3KOBOJBTHBII OTCEK;
® 333eMUTb 3KPaHbl Kabeneil yepes konbLEBOI KOHTAKT (360°) C NOMOLLbIO TOKONPOBOASLLEr0 METAUTUYECKOrO XOMYTa.

3awuTHbie u punbTpylowume ycrpoicrea orceka HH

B HM3KOBO/LTHOM OTCEKE HEOOXOAMMO NPELYCMOTPETL BOSMOXHOCTb YCTAHOBKM 3aLUMTHBIX U GUNLTPYIOLLMX YCTPOICTB, B
YaCTHOCTM, HA NPOBOAHMKAX MUTAHWS ANEKTPOHHOTO 060PYA0BaHMS. VX npuMeHeHNe MOXeT NOTPe6OBATLCS NPY HAIMYMUM CUIIBHBIX
3NEKTPOMArHUTHbIX BO3MYLLIEHWIA.

B 41cno ykasaHHbIX 3aWMTHBIX 1 GUALTPYIOLLMX YCTPOICTB BXOLST:
® Da3Bs3bIBAIOLLMIA TPAHCPOPMATOP;

® OrpaHuyuTENb NEpeHanpaXeHuit;

e ¢unbtp IMC.

17
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Heobxoaumble Tpeﬁoaava, KOTOPbIM JO/XHA OTBEYaTb f4eiika CPeHEro HanpskeHus

0GopynoBaHue S4EHKU CPeaHero HanpsHkKeHUus

Texnuueckoe 00cnyXuBaHNe A4EiKU CPEAHEro HanpsXkeHus

PexomeHayeTcs BbINOMHATL MUHUMATbHBIA 06BEM TexobCnyXmBaHus gueitku CH ans npoepku €€ SKBUNOTEHLMANBHOCTW. B aTOM
cnyyae Texo0CNyXMBaHE MOXET OrPaHUYMBATLCS PErYNSPHBIM BU3YaslbHBIM KOHTPOJIEM (HanpUMeEp, OAMH pas B rog). Mpu atom
MPOBEPSIOTCH COEAMHEHNS MEXAY PA3/IMYHbIMA METAUIMYECKUMI ANEMEHTAMU SYEIKK, 3aTAXKA ITUX COELVHEHWIA, a Takke
OTCYTCTBUE CNESOB KOPPO3UK (0COBEHHO MPY HANIMYMM NOBBILIEHHOM BNAXHOCTY UK GaKTOPOB XMMMYECKOrO XapaKTepa,
CNOCOBCTBYIOLLMX OKUCTIEHNIO).

Ipy1 NpoBefeHUM 3TOro TEXOBCNYXMBAHNS TAKKE UMEETCS BOSMOXHOCTb MPOKOHTPONMPOBATh 3aTSXKY ANEKTPUYECKUX
NPOBOLHMKOB, MPUCOEAMHEHHBIX K Pa3/IM4HbIM KOMMOHEHTaM 060pynoBaHus, kak B otceke CH Tak 1 B HU3KOBOJILTHOM OTCEKE.
BrinonHenme Takoii NpoBepkM 0c060 PEKOMEHAYETCS MPU HAIMYMM 3HAYUTENBHOI MEXaHWNYECKOI BUOpaLmu (HanpuMep, B cucTeMe
KOHTPOJISl U YNPaBNEHUS aCUHXPOHHOTO ANEKTPOABUraTeNs BONbLLIOI MOLIHOCTM, PACTONOXEHHOTO PSAOM C sueitkoil CH).

Bo Bpemst faHHOro TexobCyxuBaHUst HE0OX0AMMO NPOBEPUTH BCE OFPaHNYUTENI NEPEHANPSKEHNIA ANEKTPOYCTAHOBKY (B
0C0OBEHHOCTM OrpaHUYUTENM NEPEHANPSKEHWI, YCTAHOBJIEHHLIE B HU3KOBO/IbTHOM OTCEKE, EC/IM TaKOBblE UMEtOTCS1). 3Ta NpoBepka
MOXET OrpaHNyMBaTLCs, HaNprUMep, BU3yaslbHbIM KOHTPOJIEM MHAVKATOpa CpabaTbiBaHs OrpaHUumTens.

TpaHcdopmartopbl Toka cpepHero HanpsokeHus (1 Awnmn 5 A)

Bo n3bexaHune pa3dpoca pe3ynbTaToB M3MepeHHid, BbliaBaeMblx TpaHchopMaTopamu Toka CH, B 0COBEHHOCTW Npu HaMuMm
NEePEeX0IHbIX 3NEKTPUHECKMX MPOLIECCOB, 3a3eMeHMe Kaxnoro TT 10MKHO ObiTb pean3oBaHo 0MHAK0BO. C 3TOM LIeMbIo BTOPUYHast
Lienb TpaHcdopmaTopoB Toka CH NOACOEAMHIETCS K LIEHTPANbHOIA LLIMHE 3a3EMNEHMS IHEIKI C NMOMOLLIbIO MEHOM LUKHBI
MPSMOYTO/IbHOO CEYEHNS MUHUMASIBHO BO3MOXHON IWHBI.

[1Ba aneKTpUYeCKMx NPOBOAHMKA, NPUCOEAMHEHHBIE K BTOPUYHOIA Lieny TpaHcdopmMaTopos Toka CH, cHayana npoxogsiT Boonb
METAINYECKUX KOHCTPYKLIMI S4eiiku, 3aTeM BAONb oTceka HH. Mpoknaaka aTux NPOBOAHUKOB BAOMb METAIOKOHCTPYKLWIA
MO3BONSIET YMEHbLUMTb MapasuTHbIE KOHTYPLI C 3aMbIKaHUEM YePe3 3emio. STV NPOBOAHWKIA PACMONOXeEHb! B OAHOM XTyTe U MOryT
ObITb CKPY4EHbI BO M36exXaHne 06pa3oBaH1s kabenbHbIX NeTeb.

P1 3asemnieHue BTOpu4HoIA Lenu TT:
< | ] ¢ ) 3a3emnienme kaxaoro TT peannaosaHo
Py ~
P2 / 0[MHAK0BO, C NOMOLLbIO MEAHOW LWNHBI
41 ‘EB/ NPSIMOYTOMILHOMO CEYEHMSI.
<= 4))

Bxopp! Toka
Sepam 12 3

maBHas LWnHa 3a3emneHus sueliku CH
06pasyeT OMopHblii MoTeHLMaN
TPaHCHOPMATOPOB TOKA.

18
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HeobxoauMble Tpe6OBaHHS, KOTOPbIM [JOSIXHA OTBEYATH S4eiika CPEAHEr0 HaNPSXEHNs

TpaHcdopmaTopbl HaNpsXKeHUS CPeAHero HanpsHkeHus

Bo n3bexatue pa3bpoca pesysbTaToB U3MePEHMiA, BbliaBaeMblx TpaHchopMaTopamu HanpsxeHus CH, B 0c06EHHOCTM npy
HaNMYMN NEPEXOHbIX ANEKTPUYECKUX NPOLIECCOB, 3a3eMeHme Kaxaoro TH JoMXHO GbiTb peann3oBaHo oiMHakoBo. C aToii Lenbio
BTOPWYHaS LieNb TPaHCHOPMATOPOB HanpsixeHnst CH NOACOBAVHAGTCS K LIGHTPANBHOIA LLINHE 3a3EMIIEHNS AYEIAKM C NOMOLLLbIO
MEZHOM LUMHBI NPAMOYTONILHOMO CEYEHNS MAHMMAHO BO3MOXHOM [UMHBI.

[1Ba aneKTpryeckMx NPOBOLHMKA, NPUCOEAMHEHHLIE K BTOPUYHOI Lienk TpaHchopmaTopos Hanpskenust CH, cHavana npoxopst
BAOJb METAIMYECKINX KOHCTPYKLIMIA Siueiiki, 3aTem BLONb otceka HH. Mpoknaaka aTux NpoBOAHMKOB BLOMb METANNOKOHCTPYKLMIA
NO3BOJSIET YMEHbLUMTb Mapa3UTHbIE KOHTYPbI C 3aMbIKAHUEM YEPE3 3EMII0. 3TV NPOBOAHUKM PACNONOXEHbI B OAHOM XTyTe U MOryT
ObITb CKPY4EHbl BO M36eXaH1e 00pa30BaHus KabenbHbIX NeTesb.

L1
L2
L3

3asemneHuie BTOpu4HOIA Lienn TH:

- 3a3emneHme kaxporo TH peanuaoBaHo
OZVHAKOBO, C MOMOLLBH) ME[HOIA LMHbI
NPSMOYroJibHOro Ce4eHus;

- [N1aBHast LMHA 3a3emnenns syeiikn CH
06pa3yet OMopHbIi NOTEHLMAN TpaHCHOPMATOPOB
HanpsxeHus.

Vi >
Z[>

vz >
Vo >

[ =fli]
é Bxopb! HanpsixeHms

Sepam
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HeoGxoauMble TpeGoBaHWsI, KOTOPbIM [0XHA OTBEYATb Aueiika CPEAHEro HanpsXeHus
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OcoGble npaBuia yCTAaHOBKM YCTPOWCTB Sepam

M UX aKCecCyapoB

CopepxaHue faHHOro pasgena

[laHHbIN pasgaen coaepxuT cneaylowme noapasaens:

cKavaHo c relesepam.ru

Moppaspen Tema CrpaHuua
3.1 MuTaHwe, 3a3eMeHne 1 ANEKTPUYECKIUE COBAMHEHNS YCTPOCTB Sepam 22
3.2 Bxogabl TOKa 1 HanpsxeHns 37
3.3 Jlornyeckwe BXofpl M BbIXOAbI 47
34 Axceccyapbl 63
21




Ocobble NpaBuia yCTaHOBKU

3.1

Mutanue, 3a3eMneHne u 3NeKTPUYecKne coeauHeHus yCTponcTe Sepam

CopaepxaHve AaHHOro noapasaena

[aHHbIi noapasnen CoAePXUT CreaytoLme Tembl:

Tema CrpaHuua
BeeneHue 23
3azemsieHvie YCTPOIACTBA Sepam U ero akceccyapos 24
McTouHMK nuTaHms Sepam 27
MuTaHWe oTcexa HU3KOTo HANPSXEHWs 1 yCTpoiicTea Sepam 29

22
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Ocobble NpaBwia YCTaHOBKM

BBepeHue

Tunbl aN1€KTPUYECKUX COEANHEHMI YCTPONCTB Sepam

Bce ycTpoiicTBa peneiioii 3aLmTbl raMMbl Sepam MCNOMb3YIOT aHANOMMYHbIE ANEKTPUYECKUE COEANHEHMS.

Kaxzoe anexTpuyeckoe coenuHerue Sepam 063aTeNbHO OTHOCUTCS K OfHOM U3 CReAyIoLMX rpynn CUTHANOB:

e rpynna 1: cunoBble NPOBOAHUKY;

® [pynna 2: Lienu NOTMYECKUX BXO0B U BbIXOA0B;

e rpynna 3: uenum nepeaayn naHHbIX;

® [pynna 4: uenu aHanoroBbIX BXOM0B W BbIXOA0B.

B HuxenpuvBeagHHOI TabaunLie ONMCaHbl FpyNbl CUrHANOB, UCTONL3YEMbIX YCTPOCTBOM Sepam:

Tun coepnHeHus Sepam 0Go3HayeHns CooTBeTCTBYIOLAs rpynna CUrHanos
McTounmk nutaHms Sepam nep. Toka - F'pynna 1
MCTouHMK nuTaHms Sepam nocT. Toka - CunoBble NPOBOAHNKM
Jlornyeckwe Bxogpl 11 ... Ixxx lpynna 2
- 01 ... Oxx Llenu noruyeckumx BXOAO0B U BbIXOAO0B
KaHan Modbus vnm Ethernet - lpynna 3
MexmoaynbHbIA KaHan - Llenu nepesait AakHbix
Pa3bém ons MK Ha nepenHei naHenm Sepam -
Bxonb! dpasHoro Toka 11,12, 13 lpynna 4
', 12,13 Llenu aHanoroebIx BXO0B 1 BbIXOA0B
Bxop, ToKa HyneBoi nocnefoBaTenbHOCTyH 10
10
Bxombl IMHEIAHOTO HanpsiXeHus U21, U32, U13
U'21,U'32,U'13
Bxonbl ¢pasHoro HanpsxeHus V1,V2, V3
Vi1,V2, V'3
Bxop, HanpsxeHus Hynesoi nocneposarensHoct | VO
Vo
Bxonbl Temneparypel T .. Tx

AHanoroBble BbIX0apl
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Ocobble NpaBuia yCTaHOBKU

Oco0ble NpaBuna ycTaHOBKU

Sepam — anekTpoHHoe YCTPOVCTBO PENeiHOl 3aLyThl C MOBLILIEHHBIM YPOBHEM HEBOCMIPUMMYMBOCTH K BO3MYLLEHUSM, B
YaCTHOCTH, K 9/IEKTPOMArHUTHLIM Nnomexam.

TeM He MeHee, AN1s NOAEPXaHus BbICOKOrO YPOBHS NOMEXOYCTONYMBOCTI Sepam HeoBXoAUMO CTPOro cobntoaarh TpeGoBaHus no
MOHTaXY 3/1EKTPOMPOBOAKM.

Y106bI 06N1€rYMTH MPOKNAAKY 3NEKTPONPOBOLKM YCTPOWCTBA Sepam B NPOLLECCE ero YCTaHOBKM, PEKOMEHAYETCS NPeABapUTENbHO
UAEHTMPULMPOBATL PA3NYHbBIE FPYNNbI CUTHANOB (CM. CTP. 25).

Kaxgas rpynna curHanos 3awmiéHa kabenbHoii 060/104KOM, YTO NO3BONAET pacnonaratb pAAOM C Apyr Apyrom Bce NpoBOAHUKN
O[HOro COeIMHEeH!s.

[insi 06neryenms BuINOAHEHUS 06CNYXMBAHMS 1 MOAEPHU3ALIMM ANEKTPONPOBOAKW YCTPOHCTBA Sepam 1 ero akceccyapos, BO BpeMs

MOHTaXa PeKOMeHAYeTcs:

e CrpynnupoBaTb 1 NPOMapkMpoBaTb kabenu, OTHOCSLLUMECS K COBMECTUMBIM FPYNMaM CUrHAIOB, UCMONb3YI0 NAaCTUKOBYIO
kabenbHy0 MapkMpOBKY C 0COObIM LIBETOM 1151 KX/0i rpynnbl. Takas MapkpoBKa YPOLLIAET MAEHTUGUKALMIO PA3TIMYHBIX
kabeneii (cm. c1p. 9).

e Pa3fenuTb BHYTPEHHIOIO 371IEKTPONPOBO/KY M BHELLHIOK 1O OTHOLLEHMIO K siueiike CH anekTponpoBoaKy, 4Tobbl BO3MYLLEHWS 13
BHELUHWX kabeneii He NepenaBanMch No BHYTPEHHUM kabensiM, 0cobeHHO Mo kabensiM, NOAKMOYEHHEIM K Sepam. o BHeLLHeN
3NeKTPONPOBOAKE MOTYT PACMPOCTPAHSITHCS BOSHUKAIOLME B NIEKTPOYCTAHOBKE ANEKTPOMArHUTHbIE NOMEXM, KOTOpbIE MOTYT
NpoHuKaTb B f4eliky CH. Hanpumep, MCTOYHUKOM aneKTpOMarHUTHLIX TOMEX MOXET ObiTb Npeobpa3oBateib YacToThl BPALLEHNS,
PacronOXeHHbIA PSLOM C YCTAHOBKOM.

OCTOPOXXHO!

Puck HenpaBunbHOl paboTsI
He npoknappiBaiite kabenn nepen nepeaHeii NaHenblo ycTpoiictea Sepam.
HecoGniopeHue 3TUX yKkasaHuii MOXET NPMBECTU K MaTepuanbHOMYy yiuepoy.

ANEeKTPOMArHMTHOE MoJe, CO3aBaeMOe NPOJIOXEHHLIMM Nepef NepeaHei NaHesbIo YCTPoiicTea Sepam kaGensamm, MOXeT
HapywMTb ero paborty.
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Ocobble NpaBwia YCTaHOBKM

3asemMneHue ycTpoilcTea Sepam u ero akceccyapos

MpuHUMN 3a3eMneHus ycTpolicTBa Sepam

3azemneHue yCTPONCTBA PENeiiHoii 3aLmTbl Sepam ABNSeTCst HEOOXOAMMBIM YCIOBMEM, Tak OHO B 3HAYUTENbHOI Mepe
cnoco6CTBYET ero npaBuibHOM pabdote. OT 3a3eMieHns YCTPOICTBA Sepam 3aBUCUT JOCTUXEHUE ero ANEKTPUYECKUX
XapaKTePUCTHK, B YACTHOCTH, YPOBHS YCTOWYMBOCTY K 3NEKTPOMArHUTHBIM BO3MYLLEHMAM. Koraa 3a3eMneHne BaxHO Ans
HOPMAaIbHOrO (PYHKLIMOHMPOBAHUS YCTPOACTBA Sepam, 00bIYHO MPUMEHSIETCS! TEPMUH «(YHKLIMOHANBHOE 3a3EMIEHNE».

3asemneHue ycTpoicTea Sepam TpebyeT coBNIOAEHNS HECKOMbKMX NPOCTLIX MEP NPENOCTOPOXHOCTW. B 0bLiemM cnyyae, Lenb
3a3eMneHnsa Sepam [0/MKHA UMETb MUHUMaJIbHO BO3MOXHOE NOJIHOE CONPOTUBIIEHUE. COOTBETCTBeHHO, LJIMHa 3701 Lienu [onxHa
ObITb M0 BO3MOXHOCTU MUHUMAJTLHOM.

MpoBoAHUK 3a3eMieHus

B 3aBMCUMOCTY OT MOAIE/M YCTPOICTBA Sepam, ero 3a3eMIIeHNe PEAM3YeTCs M0-PasHoMY.

Mogenb Sepam

Kak Bbinonuutb 3a3emnexue Sepam?

Sepam cepumn 10

CoeauHuTe KneMMy 3a3eMiIeHNs YCTPONCTBA Sepam 1 LWMHY 3a3emneHns otceka HH ¢ moMoLLbio anekTpr4eckoro
npoBoga:

® [nnHOI < 500 MM

® CevetveM 6 Mm2

Sepam cepum 20

CoenumHuTe knemmy 17 yctpoiicTea Sepam u otcek HH ¢ nOMOLLbIO 3eKTPMYEcKoro npoeoaa:
® amHoin < 200 Mm

® ceyenuem 2.5 MM

Sepam cepum 40

Coepaunute knemmy 17 ycTpoiicTea Sepam 1 otcek HH ¢ MOMOLLbIO 3N1EKTPUYECKOro NpoBOaA:
® 1/InHOI < 200 MM

® CceveHrem 2.5 Mm?

Sepam cepum 80

CoenunuTte KnemMMmy GYHKLMOHANBHOIO 3a3eMAeHmMs YCTpoiicTBa Sepam u oTcek HH ¢ nomoLubio onnéTkm u3 nyxexoi
Mean:

® nHoi < 300 MM

® ceueHrtem = 9 Mm?

Sepam 2000

CoepnuHuTe KnemMMmy 3a3emneHus ycTpoiicTea Sepam 1 otcek HH ¢ MOMOLLIO 9NeKTPUYECKOro NpoBoAa WM ONNETKM
13 NYXEHOI Mean:

® amHon < 200 Mm

® ceueHmem 6 Mm?

B cnyyae ucnonb3oeanua Sepam 2000, kpenéxHbie 3aXMMbl Sepam He NO3BONSIOT BbINOJIHUTL

KOHTPONMpYeMoe 3a3eMJIeHNe YCTPONCTBA. TOUKM Onopbl 3TUX KPEN&XHbIX 3aXMMOB Ha ABEPY OTCeKa
06bIYHO NPeACTABNSIOT OGOl OKPALLEHHYIO MOBEPXHOCTb.
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Ocobble NpaBuia yCTaHOBKU

PexomeHzaummn no 3a3eMNeHmIo YCTpolicTea Sepam

L9 ynpolueHvst peanu3aumm 3a3eMiieHns YCTpoiicTea Sepam ero ciefyeT pasmelLaTh Kak MOXHO 6/nxe K LnHe 3a3eMAeHNst
0TCEKa HU3KOTO HAMPSHKEHMS MU K OHON U3 METANIMYECKON CToek oTceka HH, kak nokasaHo Ha pUCYHKe HUXe.

Otcex HH YcTpoiicTBo Sepam ycTaHoBneHo B otceke HH, psaoM ¢ WwmHoi
3a3emneHus otceka HH 1o Bosne 0AHON M3 MeTannyeckmx
CTOEK 3T0r0 OTCEKa.

L

Mertanauyeckas cToiika /

otceka HH —Tr % 3asemrieHue yCTPOCTBa Sepam peasnayeTcsi B COOTBETCTBUN
1 ¢ Tpebosanmsmu SEI.
/ CoeauHerve ¢ 3emMnéii yCTPOCTBA Sepam OTAENEHO OT ApYrux
Sepam COeAMHeHNi Sepam.
o

Llenb 3a3emneHust YCTPoIACTBA Sepam NOACOEMHIETCS K
I~~~ MOBEPXHOCTM, NMLLIEHHOI IAKOKPACOYHOrO VW N1I6Oro Apyroro
M30/IMpYIOLLIEro NOKpLITUS. ECiiv 310 yenoBme He cobiopaeTcs,
HEObX0[MMO MCMONb30BaTh 3Y6UaThIE MPYXUHHBIE LUAIAGI.

\\_/77L7 Jlokanbhas semns (GO)
—TL 3awmTHoe 3a3emnenre

lpoBopn, unm oNNETKa 3a3emMNeHms, COEAMHSIIOLLIAN Sepam 1 HU3KOBOMbTHbIA OTCEK, MOACOEAMHSIETCS MO BO3MOXHOCTU K
MOBEPXHOCTH, MLUIEHHOI TAKOKPACOYHOrO MW NoBOro ApYroro M30AMPYIOLLEro NOKpbITMs. Ecn aTo ycnosue He cobniopaetcs,
Heobxommo 06513aTeNbHO MCNOMb30BaTh 3yB4aThie NPYXUHHBIE Walibbl, NpoKanbiBatoLLme croi kpacku otceka HH 1
00ecneymBaloLLMe HALEXHDINA 3NEKTPUYECKMIA KOHTAKT MEX[Y MPOBOAHMKOM 333€MNIEHMS M NOBEPXHOCTBIO OTCEKA.

A e

Ycunue 3aTskku NpoBOAA UV ONNIETKM 3a3eMIIEHUS IOKHO ObiTb 10CTATONHO 60MbLLUMM, 4TOOLI NPEAOTBPATUTL BO3HUKHOBEHUE C
TEYEHMEM BPEMEHN 0BOro CnyyaitHoro aNeKTPUYECKOro KOHTaKTa UK ocnabneHue 3aTsxkku (0COBEHHO B CyYae YacToro
B03pelcTBUs BuOpaLmm). MoxeT 6biTb PEKOMEHL0BAHO 3HAYEHWE YCUIWS 3aTSIXKM.

Mo npoBogy unm onnéTke 3a3emneHusi Sepam LMPKYIMPYIOT TOKU MOMEX BICOKOI YacTOTbl. ITU TOKW SBNSIKOTCS PE3ybTaToM
3NEKTPUYECKMX NEPEXOAHBIX MPOLIECCOB B 3NIEKTPOYCTAHOBKE. Takne NepexoAHble NpoLECChl MOTYT NOPOXAATHCS:

® KOMMyTaLMSIMK 3NIEKTpOannaparypbl B CET CPEAHEr0 HaMpsXeHUs UM B HU3KOBOMLTHOMN CETY;

® PO30BLIMY Pa3psLaMM.

B 3aBMCMMOCTM OT aMnANTYabI M BDEMEHW HApaCTaHUs 3TUX NEPEXOLHBIE MPOLECCOB, BhILLEYKa3aHHbIE TOKU MOrYT CO343aBaTh
MOMEXV B COCEHUX NEKTPUYECKMX MPOBOLHMKAX U3-3a NEPeKPECTHOI HaBogku. Mo 3Toi NpuyMHe HEOBXOAMMO OTAENSTL NPOBOL,
UM ONNETKY 3a3eMJIEHNS OT BCEX APYrUX ANEKTPUYECKUX COEAMHEHNIA Sepam.

3a3emneHune akceccyapoB ycTpoicTBa Sepam
CnenyioLme akceccyapbl JOMKHbI ObiTb 3a3eMIEHI.

Ne no karanory Akceccyapbl Sepam

59638 ECI850: cepeep Sepam, M3K 61850

59641 MET148-2: mogynb ¢ 8 TemnepaTypHbIMM AaT4NKAMU

59642 ACE949-2: untepdeiic cetv RS 485, 2-npoBoaHas nnHus

59643 ACE959: nitepoeiic cetn RS 485, 4-npoBopHas MHUS

59647 MSA141: monynb ¢ 1 aHanoroBbIM BbIXOLOM

59658 ACE850TP: MHoronpoTokonbHbii uHTepdeiic Ethernet RJ45 (MK 61850, Modbus TCP/IP)

59659 ACE850FO: MHoronpoTokonbHbii uHTepdeiic Ethernet, ontoBonokoHHas nutns (MIK 61850, Modbus TCP/IP)
59723 ACE969TP-2: MHOronpoTokonbHbIii uHTepdeiic RS 485, 2-nposoaHast nuHus (Modbus, DNP3 unn MK 60870-5-103)
59724 ACE969FO-2: MHOronpoToKonbHbIi MHTEpdEiC, onToBonokoHHas nuHusg (Modbus, DNP3 unn MK 60870-5-103)
Ne no karanory Akceccyapbl Sepam - Mpeo6pa3oBaTtenu

59648 ACE909-2: npeobpasosatenb uHTepderica RS 485 / RS 232

59649 ACE919CA: npeobpasoarens nHtepdeiica RS 485 / RS 485 (nutanne nepeMeHHbIM TOKOM)

59650 ACE919CC: npeobpasogartens uHtepoeiica RS 485 / RS 485 (nutaHue NOCTOSHHBIM TOKOM)

26
cKavaHo c relesepam.ru



Ocobble NpaBwia YCTaHOBKM

MpuHLUMNBI 3a3eMNeHNs aKcecCyapoB YCTPOCTBa Sepam

BbIHOCHbIE ONOAHMTENbHBIE MOAY/M Sepam YCTaHABAMBAIOTCS HA CUMMETPUYHOI UM HecummeTpuruHol DIN-peiike. Tak xe kak v
B C/ly4ae Camoro YCTpoicTBa Sepam, 3a3eMNeHNe BLIHOCHbBIX A0MNONHUTENbHBIX MOaynei TpebyeT 0c060r0 BHAMAHUS U A0MKHO
Peann30BbIBaTLCS MOCPEACTBOM NO BO3MOXHOCTY MAKCUMAIbHO KOPOTKMX 3NEKTPUHECKMX COEMMHEHNIA.

lpaBrbHOE BLINOAHEHWE PA3ANYHBIX COEAMHEHWIA C 3eMNET NO3BONSET KOHTPOIMPOBATL CTEKAHME B 3EMITI0 TOKOB MOMEX BLICOKOM
4acTOThl (TOKM CUHDA3HOTO pexuma):

Otcex HH
BbIHOCHOI MOAayb
Sepam WM akceccyap
I mc
B i - = =] B
B é \ Eﬁ OKpaHNPOBaHHbIN %:\ e
03MyLLEHHOE
coepvHeHve ”:‘.-r"' COemMHUTENbHBIN Kabenb ”%”
Z1—=0 Z2 —p-0
i1 mc i2 mc l

o~ S %

3asemneHue ycTpoiicTBa Sepam coriacHo
Tpe6osanusim SEI

3asemneHune akceccyapoB Sepam cornacHo TpebosaHusm SEI

3HAYEHME NOJIHOrO CONPOTUBNIEHNS Z1 1 Z2 04eHb MAnNo: e = iTc + 2, 1€ i1e >> 12

Mpoueaypbl 3a3eMneHns akceccyapoe Sepam

[Inq Bcex akceccyapos, kpoMe npeoGpasosaTteneit:

dran [eiicTBue
1 YcTaHoBuTe KnieMMy 3a3emiienus Ha cummeTpuuHyto DIN-peiiky kak MOXHO 6nmxe Kk akceccyapy.
2 CoepnuHuTe KnemMMmy 3a3emieHns, YCTaHoBReHHyto Ha DIN-peiike, n knemmy 3a3emienms akceccyapa Sepam ¢ noMoLLbio

OMNETKN UM ANEKTPUYECKOrO NPOBOJA:
®  OnnéTKa 13 NYXEHOI Meau:
® mHa < 200 MM

® ceueHme = 6 MM

®  37EKTPUHECKWI MPOBOZ C KOJIbLIEBLIM HAKOHEYHUKOM 4 MM:
® mHa < 200 Mm
® cevenvte = 2.5 Mm2

[ins npeobpasoeareneii:

ran [DevictBue
1 YcTaHoBUTE KNIEMMY 3a3eMNIEHIS HA CUMMETPUYHYIO M HecuMMeTpuyHyio DIN-peliky kak MoXHO 6amxe k npeobpa3oBarterio.
2 CoeauHuTe KnemMMy 3a3emsieHusi, YCTaHoBNeHHyto Ha DIN-peiike, 1 MeTanimyeckuii kopnyc npeobpasosarens (Touka

NOACOEAVHEHUS Ha 3a[HEN CTOPOHE METAIMYECKOr0 KOPMYCa) C NOMOLLbI0 ONAETKMA AW 3NEKTPUYECKOrO NPOBOAA:
®  0nNETKa M3 NYXEHOIN Meau:
® mmHa < 200 MM

® ceueHme = 6 MM

®  3NIEKTPUYECKUI NPOBOA;:
® mHa < 200 Mm
® cevetme = 2.5 Mm?
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Ocobble NpaBuia yCTaHOBKU

WUcTouHnk nutaHms Sepam

0G6wwuMe nonoxeHus
g GYHKUMOHMPOBAHMS YCTPOIACTBA Sepam HEO0OXOAMM BHELIHUIA UCTOYHUK NMUTaHUS.

B 3aBucumocTy 0T Mogenu yCTp0I7ICTBa Sepam, MCnoNb3yeTCa UCTOYHNK NOCTOAHHOrO U NEPEMEHHOr0 TOKa:

Mopens Sepam HanpspkeHue nutanus JonycTuMoe OTKNOHEeHue
Sepam cepum 10 - - - A 24 - 125 B nocr. Toka +/- 20%
100 - 120 B nep. Toka
Sepam cepum 10 + « - E 110 - 250 B nocr. Toka +/- 20%
100 - 240 B nep. Toka
Sepam cepun 10 + + - F 220 - 250 B nocr. Toka +/- 20%
Sepam cepum 20 24 - 250 B nocr. Toka -20%/+10%
110 - 240 B nep. Toka -20%/+10%
Sepam cepum 40 24 - 250 B nocr. Toka -20%/+10%
110 - 240 B nep. Toka -20%/+10%
Sepam cepum 80 24 - 250 B nocT. Toka -20%/+10%
Sepam 2000 S26 24 - 30 B nocT. Toka +/- 20%
48 - 127 B nocT. Toka +/- 20%
220 - 250 B nocr. Toka -20%/+10%
Sepam 2000 S36 24 - 30 B nocT. Toka +/- 20%
48 - 127 B nocr. Toka +/- 20%
220 - 250 B nocr. Toka -20%/+10%

MoapoGHbIe XapaKTEPUCTMKM MCTOYHIUKA MUTAHNA KAXMOM MOenn Sepam, B YaCTHOCTH, AONYCTUMBIA KOIDBULIMEHT NyNbCaLMN 1
MYCKOBOIA TOK, MPUBOAATCA B PYKOBOLCTBAX M0 SKCMyaTaLyu Sepam.

QDYHKLMM UCTOYHMKA NUTAHNS YCTPOICTBa Sepam
MCTOYHVK nuTaHms yCTpoicTea Sepam BbIMOAHIET HECKONBKO BYHKLMIA:
® rpexze Bcero, BbAa&T Heobxoammyto Ans paboTsl Sepam aNekTposHepruto;
® YCUNMBAET rasbBaHMYECKYIO Pa3Bs3Ky Sepam;
® [Ipy ONpeAenEHHbIX YCNOBUSX MO3BONSIET YCTPAHUTB OrPaHNYEHIS, HAKNAALIBAEMbIE CUCTEMOIA 3a3EMIIEHS ANIEKTPOYCTAHOBKM,
3a CYéT peanusaumm cuctembl TN-S.

AnekTpuyeckne xapakTepucTuky UCTOYHMKA NUTaHNS YCTPOKCTBA Sepam

MCTO4HMK nuTaHms Sepam A0MKEH COOTBETCTBOBATb AMPEKTUBAM MO HU3KOMY HAMPSKEHMIO 1 3NIEKTPOMArHUTHON COBMECTUMOCTY
(mapkuposka CE). PaspaboTaHHble komnanmeit Schneider Electric MCTOYHMKM NUTaHMS OTBEYAIOT 3TUM TPEGOBAHMAM.

OnexTpryeckas NPOYHOCTb MCTOYHMKA MUTAHWS [ONMKHA ObITb HE MEHBLLE 3NEKTPMYECKON MPOYHOCTH BXOLA MCTOYHMKA MUTAHUS
Sepam (T.e. 2 kB peiicTB.). ITOMY Xe YCNoBMIO JOMKHBI YAOBNETBOPSTH ANEKTPONPOBOAKA U COEAMHUTENbHBIE aKCECCYaphl,
BCTPOEHHbIE B MPOBOAHWKM NMUTaHMs Sepam.

MapameTpbl UCTOYHMKA NUTaHUS Sepam A0MXHbI NPeXAe BCero 0becneynBarh Bblaayy UM Toka, NOTPe6NSeMoro yCTpoincTBOM
Sepam; 0aiHaKo KpOMe 3TOro, MCTOYHUK 0MKEH ObiTb COCOBEH BblAABATL MYCKOBOIA TOK NPU BKIIOYEHUN NMOJ, HANPSKEHNE
YCTPOICTBA Sepam (Mnu HECKONLKMX YCTPOICTB Sepam, Npu UX Hanuumm).

B cnyyae MCTouHMKa NOCTOSHHOTO TOKA (A4BYXNONYNEPUOAHBIA UK TPEXdasHbIiA BbINPAMUTEND), HANPSXXEHUE Nynbcauum,
HaNOXEHHOE Ha MOCTOSIHHYIO COCTABNISIOLLYIO HANPSXKEHNS MUTAHNSI, JOXHO ObiTb COBMECTUMO C XapakTepUCTMKaMM YCTPOIACTBA
Sepam.

PekoMeHAaLUM No aNeKTPOMOHTaXy
lMpucoeamHsieMble K BXOAY NuUTaHWs Sepam 3neKTPUYECKUE NPOBOAHWKM NPOKNAfbIBAIOTCS BAO/b META/IOKOHCTPYKLMIA OTCeka
CPE/IHEro HanNpsiXeHus, 3aTeM 0TCeKa HU3KOr0 HanpsikeHus!. Takoil Cnocod NPOKIaZKY NO3BONSET YMEHBLUMTb Napas3uTHbIE KOHTYPbI
C 3amblkaH1eM Yepe3 3emto. MPOBOAHNKIM PACTIONOXEHbI B OAHOM XTYTE W N0 BO3MOXHOCTY CKPYYeHbl BO M3BexaHue 06pasosaHus
kabenbHbIX NeTeb.

Kpome TOro, ecnv B 4uCno NPOBOLOB NUTAHWS BXOAMT 3alLMTHBIN nposog, (PE), nocnenHuii momxeH 6bitb 06513aTeNbHO NPOOXEH
BMECTE C TOKOBEAYLLMMM NPOBOLAMY NUTaHUS (NONOXMTENbHAS NONSPHOCTb M 0 B Ang MCTOYHMKA NOCTOSIHHOMO TOKA, dasa u
HeMTpasIb AN1s MCTOYHMKA NEPEMEHHOIO TOKa).
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Ocobble NpaBwia YCTaHOBKM

Pa3meLueHne MCTOYHMKA NUTAHUS YCTPOCTBa Sepam

WCTOYHMK NUTaHUS MOXET ObITb 0BLLIMM J/1st HECKONBKIX 3NIEKTPOHHBIX YCTPONCTB, PACMONOXEHHDIX B OTCEKE HU3KOMO HaMpsXeHMs.
MHaye roBops, OH MOXET 06eCreunBaTb NUTaHNE He TOMbKO YCTPOICTB PeNeiHoi 3aluuTbl Sepam, HO W JPYruX 3NEKTPOHHBIX
YCTPOVCTB, UCMONHUTENbHBIX MEXAHU3MOB WU T.[,.

WCTOYHMK NuTaHMs Sepam MOXET BbiTb:
® ycTaHoBneH B otceke HH;
® yCTaHOB/EH 3a npeaenamm otceka HH.

WUcTounuk nuTaHus yctpoiictea Sepam, yctaHoBneHHblii B orceke HH
MpeanouTuTenbHo, Y4Tobbl UCTOYHUK NUTaHUS Sepam 6bin ycTaHoBNEH B otceke HH.

BHe 3aBMCMMOCTM OT TPeBYeMOro TMna MCTOYHMKA NUTaHWUS, HU3KOBOJILTHBII OTCEK A0MKeH OblTb pa3paboTaH Tak, YToObl B HEM

MOXHO ObIIO Pa3MECTUTb 1 JIErKO UCMONb30BATb CEAYIOLINE KOMIOHEHTbI:

® pa3Ba3bIBaOLLMIA TpaHChOpMaTop, ecnm cuctema 3azemnenns — IT um TN-C (ToNbKO Ans UCTOYHMKA NuUTaHUS Sepam
NEePEMEHHOr0 TOKa);

® OrpaHMyMTENb NEPEHANPSKEHWIA, ECN ANEKTPOYCTAHOBKA PACMONOXEHA B 30HE C BbICOKOM BEPOSTHOCTbIO BO3LEACTBIS
rPO30BbIX PA3PSA0B (BO3MYLUHAS IMHWS BbICOKOTO HAMPSXKEHMS, MAOTHOCTb Pa3psiA0B MOMHWIA CBbILE 1);

o unbTp AMC, ecnm aNeKTPOYCTaHOBKA PACMONOXeHa B CPEAE C BbICOKVM YPOBHEM 3/IEKTPOMArHUTHBIX BO3MYLLEHMIA (Hanpumep,
aneKTpoaBMraTenb Uiy npeodpasoBatesib 04eHb 60NbLLOI MOLLHOCTK).

I'IpmmeHel-me 3TUX KOMIMOHEHTOB [I0/XHO ObiTb npeaycMOTPEHO Ha4uMHas C TOYKM BBOAA NPOBOAHMKOB NMUTAHWUA B OTCEK HH.

Ecnm ucTouHMKM nuTaHus cMoHTUpoBaHbl Ha DIN-peitke, ins 3a3emnenns 0 B (unu HeiTpanu) MCTO4YHMKA NUTaHKS Sepam MOXHO
MCMONb30BaTh KNEMMY 3a3EMJIEHNS.

WUcTouHuk nuTaHms ycTposicTBa Sepam, yCTaHOBJIEHHbIN 3a npeaenamu otceka HH

WCTOYHMK NuTaHMS YCTPOIACTBA Sepam MOXET ObiTb BHIHECEH 3a NPeesbl HU3KOBOLTHOMO 0TCeka (Hanpyumep, pacnonararbcs BO
BCMOMOTaTe/IbHOM PacnpesenuTensHoM wkady).

B nomo6HbIX Ciyyasix criefyeT NpUHMMATh 0co0ble Mepbl NPeAOCTOPOXHOCTY. [1eno B TOM, 4TO NPOBOAHWUKM MUTaHWS Sepam MoryT
CTaTb MCTOYHWUKOM TOKOB MOMEX, BbI3BAHHbIX HAINYMEM COCEIHWX MPOBOAHUKOB (HAMPUMED, CUIOBIX). 3TV TOKU NOMEX NepefaioTcs
110 NPOBOAHWKAM NMUTaHWs Sepam 1 MOTYT NPENSITCTBOBATb HOPMasbHOMY (YHKLMOHMPOBAHMIO YCTPOIACTBA Sepam.

B 371X ycnoBusix HEOBXOAMMO YOeAUTLHCS, YTO NPOBOAHUKY NUTAHWS PACTIONOXEHDI BMECTE (MCMOb30BaHME CKPYYEHHbIX IPOBOAOB)
1 TIPOJIOXEHbI BOOSb METATIOKOHCTPYKLMIA ANEKTPOYCTAHOBKW. TeM He MeHee, 3T Mepbl MPEN0CTOPOXHOCTY MOTYT MHOTAA
0Ka3aTbCsi HEMOCTATOYHBIMM, EC/W B 3NIEKTPOYCTAHOBKE He 06ecrneyeHa SKBUMOTEHLMANIBHOCTb WU ECIW CIMLLKOM BENKO
BO3MYLLAIOLLEE BO3LEICTBME PACMONOXEHHBIX BOMN3N YCTPOWCTB — UCTOYHMKOB MOMEX.

B Takom cnyyae B HU3KOBONILTHOM OTCEKE PEKOMEHLYETCS UCMONb30BATh 3aLLUTY OT NEPEHANPSHKEHNI 1 GUNLTP 3NEKTPOMArHUTHBIX
nomex. I'IpmmeHeHme 3TUX KOMMNOHEHTOB AOJ1IXHO ObiTb npeaycMoTPEeHO Ha4MHaA C TOYKM BBOAA NPOBOAHNKOB NUTAHMUA B OTCEK HH
(em. crp. 29).
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Ocobble NpaBuia yCTaHOBKU

MutaHne oTCEKa HU3KOro HaNPSHXKEHUS U YCTDOﬁCTBa Sepam

BeepeHune

CyLecTBYIOT NSTb BapMaHTOB NuTaHus otceka HH n ycTpoiicTBa Sepam:

nuTaHue otceka HH n ycTpoiicTea Sepam HanpsxeHUeM NEPEMEHHOrO TOKa;

nuTaHue otceka HH HanpsbkeHneM nepemMeHHOro Toka 1 YCTPOCTBA Sepam HANPSXXEHWEM MOCTOSHHOIO TOKa;
nuTaHue otceka HH n ycTpoiictea Sepam HeM301MPOBAHHBIM HAMPSXXEHWEM MOCTOSHHOMO TOKQ;

nuTaHue otceka HH v ycTpoiicTea Sepam 130AMPOBAHHBIM HAMPSXKEHNEM MOCTOSIHHOMO TOKA;

NWTaHWe YCTPOIACTBa Sepam 1 NUTaHWE NIOTUYECKMX BXOLOB/BLIXOL0B.

30
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Ocobble NpaBwia YCTaHOBKM

Muranue orceka HH n ycTpolicTBa Sepam HanpshkeHMeM nNepeMeHHOro Toka

AnekTponuTaH1e YCTPOKCTBA Sepam A0XHO ObiTb OPraHU30BaHO MO BO3MOXHOCTM B COOTBETCTBUM C HUXENPUBEAEHHOI CXEMOIA:
e 00LLas 3awmTa OT Neperpy3oK no Toky;
® Da3BA3bIBAOLLMIA TPAHCHOPMATOP (ECNM B ANEKTPOYCTAHOBKE He peann3oBaHa cucteMa 3asemneHus TN-S wim TT);
® 10/1a4a HANPSKEHNS IUTAHWUS NEPEMEHHOIO TOKA HAa PA3NUYHbIE YCTPOICTBA HU3KOBONBTHOO OTCEKA MO CXEME «3BE3[a»;
®  OrpaHuymTENb NepeHanpsXeHuit (Npu HeobXxoaMMOCTH): BapucTop avameTpom 20 MM HanpsixeHrem 275 B nepemeHHoro Toka
unu pa3psanuk Schneider Electric PRI, ycraHoBneHHbIN Mexay Ga3oi 1 HeATpanbio;
o dunbtp AMC (Npu HeobxoaMMOCTH):
® BblEPXMBaEMOe HanpsixeHue: 275 B nepeMeHHOro Toka;
® BbiAEPXMBAEMbII TOK: NPEBbILLAIOLLMIA B 1,5 pa3a HOMUHANBHBINA TOK TOKOBOIA 3aLLMTbI, YCTAHOB/IEHHOW BbILLE YCTPOICTBA
Sepam, 1 BCEX BCMOMOraTeNbHbIX YCTPOUCTB, 3anMTbIBAEMbIX OT 3TOM 3aLLMTHI;
e ocnabnenue Gpunbtpa B anddepeHumansHom pexume: He menee 20 ab mexay 100 kI u 50 MIuy, (Hanpumep, FN 2320
Schaffner).

Mpumeyanue: Pa3ea3biBaioLLmii TpaHCHOPMATOP TPEOYET NpUMEHeHUs CucTeMbl 3a3emnenust TN-S (BTopuuHas 06MoTka
TpaHchopmaropa 3a3eMnsSeTcsl no BO3MOXHOCTM MOCPEACTBOM KPaTHaMLLEro COEAUHEHMS).

9rot TpaHchopmMaTop No3BoNseT:

e 000iiTh BCEe OrpaHNyeHIs, HakNaabIBaEMbIE CUCTEMOIA 3a3EMNEHNS ANEKTPOYCTAHOBKM;

® 1130/1MPOBaTb NPOBOLHMKY MUTAHKUS Sepam OT JioObIX YCTPOICTB — UCTOYHUKOB NMOMEX, KOTOPbIE MOTYT ObiTb NOAKIIOYEHDI K
HW3KOBOJLTHOI CETU NUTaHWS (HanpUMep, 3NEeKTPOABUraTeNm);

® YCTPaHMTb BAUSIHWE NIOOLIX BO3MOXHBIX U3MEHEHWIA HA CUCTEMY MUTAHNS 3NEKTPOYCTAHOBKM.

Mpumeyanue: NMpuMeHeHue orpaHUaMUTENs nepeHanpsixeruii n dunbtpa IMC 0c060 pekoMeHayeTCs B Cyyae, KOraa YCTPOMCTBO
Sepam 1cronb3yeTcs B 04eHb BO3MYLLEHHOI ANEKTPOMArHUTHOMN Cpefe.

CeTb nutaHus HH

x

Orcek HH

lpeobpa3oBaHue cUCTEMbI
3a3emneHus B cuctemy TN-S

BTopuyHasi 06MoTKa TpaHcdopMaropa
3a3emsieHa MocPeCTBOM KpaTyaiiLuero

COeIMHeHNs1

1__I

n4uTEND
I nepeHanpsixeHuii

I_ 5 == 1 I 3a3eMieHMe OrpaHUUMTENS NIepeHanpsKEHNi
rpaH

I__i

r [ 3azemnenve punsTpa IMC
I Gunbtp IMC '777 /

-

—

K mpyrum yctpoiicteam
otceka HH

Sepam 3asemneHue ycTpoiicTea Sepam

/ (cornacHo Tpebosaxusam SEI)
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Ocobble NpaBuia yCTaHOBKU

Muranue orceka HH HanpshxeHMem nepeMeHHOro Toka 1 yCTpoicTBa Sepam HanpsXkeHUeM NOCTOSIHHOTO TOKa

AnekTponuTaHue ycTpoiicTea Sepam [0MXHO ObiTb OPraHM30BaHO N0 BO3MOXHOCTM B COOTBETCTBUM C HXENPUBEAEHHOI CXEMOIA:

00Las 3almTa oT Neperpysok Mo ToKy;

pa3Bsa3blBAOLLMIA TPAHCHOPMATOP (ECNM B 3NEKTPOYCTAHOBKE HE peani3oBaHa cuctema 3asemnenns TN-S wm TT);

M0aya HANPSXEHNs IUTaHVS NEPEMEHHOIO TOKA Ha PA3NUYHbIE YCTPOKCTBA HU3KOBONLTHOIO OTCEKA MO CXEeME «3Be31ax;

3a3emnenme 0 B MCTO4HMKA MUTaHMS MOCTOSIHHOMO TOKA YCTPOACTBA Sepam noCPeACTBOM KpaT4aiALLEro BO3MOXHOrO COEANHEHMS;

MOAA4a HANPSXKEHNS MTUTAHUS MOCTOSIHHOTO TOKA HA Pa3NIMyHbIE YCTPONCTBA HU3KOBOMBTHOTO OTCEKA MO CXEME «3BE3A3;

OrpaHuyuTENb NepeHanpPsiXermii (npy HeobxoaMMocTu): BapucTop AnameTpom 20 MM HanpsixeHuem 275 B nepemeHHOro Toka

unu paspsgHuk Schneider Electric PRI, yctaHOBNEHHbIN Mex [y $a3oit 1 HeHTpanbio;

dunbtp AMC (npu HeobxoaMMocTH):

® BbliePXMBaEMOe HanpsxeHne: 275 B nepeMeHHOro Toka;

® BbiIEPXMBAEMbI TOK: NPEBbILLAIOWMIA B 1,5 pasa HOMUHAMBHBIA TOK TOKOBOM 3aLUWTI, YCTAHOBNEHHON BbILLE YCTPOCTBA
Sepam, 1 BCex BCIOMOraTesibHbIX YCTPOICTB, 3aNUTLIBAEMbIX OT 3TOMN 3aLUThI;

e ocnabnenne ¢punbTpa B auddepeHumansHoM pexume: He meHee 20 ab mexay 100 kI u 50 MIy, (Hanpumep, FN 2320
Schaffner).

Mpumeyanue: Pases3biBatoLmii TpaHchopmarop TpebyeT npuMeHeHst cuctembl 3a3emneninst TN-S (BTopuyHasi obMoTka
TpaHchopMaTopa 3a3eMISIETCS MO BO3MOXHOCTM NOCPELACTBOM KPAaT4aiLLIEro COEaMHEHNS).

310T TpaHchOpPMaTOp NO3BONAET:

000/iTI BCE OrpaHUyeHms, HaK/abIBaeMbIe CUCTEMOI 3a3EMIIEHUS! 3NIEKTPOYCTAHOBKM;

M30/IMPOBATb NPOBOAHWKM NUTaHMS Sepam OT NoObIX YCTPOCTB — MCTOYHUKOB MOMEX, KOTOPbIE MOTYT ObiTb MOLAKIOYEHDI K
HW3KOBOJLTHOI CETV NUTaHMS (HANPUMEP, 3NEKTPOABUraTent);

YCTPaHWUTb BAUSHUE M0BbIX BOMOXHbIX U3MEHEHMIA HA CUCTEMY NUTAHWS NEKTPOYCTaHOBKY.

Mpumeyanue: MpumeHeHWe OrpaHuKTENs nepeHanpsixermii u punstpa IMC 0cobo pekomeHayeTes B Cnyyae, KOrfa yCTpoicTeo
Sepam 1Cronb3yeTcs B 04eHb BO3MYLLEHHON 3NEKTPOMArHUTHOI Cpege.

Cetb nutanus HH Orcex HH
Mpeo6pa3oBaHue CUCTEMbI

3a3emneHus B cuctemy TN-S

BropuyHasi o6MoTka TpaHcdopmaropa
3a3eMnIeHa Nocpe/icTBOM Kparyaiiluero

CoeauHeHns

—

I_ O_I'paH-I/I;ITeH_b .I | 3asemneHue orpaHuduTens nepeHanpﬂerMﬁ‘

l nepeHanpsxenmii

l_.._l

I_ ®unbtp IMC Ijﬁ /

l 3asemnenue ¢punbtpa IMC |

|

—

MuTanue NocToAHHbIM
TOKOM

K apyrum
ycTpoiicTBam
orceka HH

ov JlokanbHoe 3a3emnenue (otcek HH) 0 B uctounuka

nNUTaHUs NOCPeCcTBOM Kpamaﬁmero COeAuHeHns

K apyrum
yCTpOiicTBaM Sepam 3asemneHue ycTpoiicTBa Sepam

orceka HH m?/ (cornacHo Tpeboeanmam SEI)
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Ocobble NpaBwia YCTaHOBKM

Muranue orceka HH 1 ycTpolicTBa Sepam HeU301MPOBAHHbLIM HaNPSHXKEHUEM MOCTOSIHHOTO TOKa

B 33BMCUMOCTM OT CTPaHbl UCMONL30BaHMS YCTPOMCTBA Sepam, 0 B unm nonoxutenbHasi NOASIPHOCTb MCTOYHMKA MUTAHMS MOXET

ObITb 3a3eMJIEHA MW COELMHEHA C KOpnycoM (Touka G1).

AnekTponuTaH1e YCTPOKCTBA Sepam A0/XHO ObiTb OPraHU30BaHO MO BO3MOXHOCTM B COOTBETCTBUM C HUXENPUBEAEHHOI CXEMOIA:
® VICTOYHUK NMUTaHWs NOCTOSIHHOMO TOKA, 3a3eMJIEHHbIN TOMLKO B OAHOM TOYKE BO M36EXaHue LMPKYISLMN TOKa;

® OrpaHMumMTeNb NepeHanpsxeHus: papsaHuk Schneider Electric PRI, yctaHoBAEHHbIA MeXAy NONOXUTENLHON NONSIPHOCTLIO U

0 B (anddepeHumansHbii pexmm);
e ¢unbtp IMC:

®  BblJEPXMBAEMOE HANPSKEHME: NPEBBILLAIOLLEE BHELLHEE HAMPSKEHWE NUTaHWS;

® BbiIEPXMBAEMbIA TOK: MPEBBLILLAIOLLMIA B 1,5 paza HOMMHANbHBINA TOK TOKOBOW 3aLUNTLI, YCTAHOBNEHHOIA BbILLE YCTPONCTBA
Sepam, ¥ BCEX BCIOMOraTeNbHbIX YCTPOICTB, 3aNMTLIBAEMbIX OT 3TOW 3aLLMT;

e ocnabnenue dunbtpa B auddepeHumansHom pexume: He meHee 20 o6 mexay 100 k' v 50 MIy (Hanpumep, FN 2320

Schaffner);

o ¢unbtp IMC TOMBKO CO 3BEHOM AnddepeHUNANLHOM pexmma, CUHGasHbIA PEXUM UCKITIOYEH.

Mpumeyanue: MpumeHeHre orpaHUanTENs NepeHanpsixeruii u punstpa IMC 0cobo pekomeHayeTcs B Ciyyae, Koraa yCTpoiicTBo
Sepam mcnonb3yeTcs B 04eHb BO3MYLLEHHOI SNEKTPOMArHUTHOI Cpege.

MCTO4HMK NUTaHNS MOCTOSIHHOTO TOKA HE 130/1MPOBaH

MCTouHmMK nuTanns
MOCTOSHHOIO TOKa

UCTouHmMK nuTaHus
NOCTOSAHHOrO TOKA

WCTouHmMK nuTanms
MNOCTOSAHHOrO TOKa

[1RY TMonapHOCTb «+» oV p TMonsipHoCTb «+»
| M1 M1
|
CeTb NUTaHNs NOCTOSHHOIO TOKA Otcek HH
X
—

I_ OrpaHnyuTens 1
I nepeHanpsXenmit

l__I

—L—

Dunbtp IMC

i

} 3asemneHue orpaHnuTeNs NepeHanpsXeHuil ‘

/ [ 3azemnenve dunstpa IMC

K npyrvm
YCTpOiicTBaM
orceka HH
Sepam

3azemnenue ycTpoiicTea Sepam
(cornacHo TpeGosaHusam SEl)

T
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Ocobble NpaBuia yCTaHOBKU

Muranue orceka HH n ycTpolicTBa Sepam M301MPOBaHHBIM HAaNPSXXKEHWEM NOCTOSIHHOIO TOKa
OnexTponuTaHu1e YCTPOIACTBa Sepam A0MKHO ObiTb OPraHM30BaHO MO BO3MOXHOCTY B COOTBETCTBUM C HUXENPUBEAEHHOI CXEMOIA:
® OrpaHMymMTENb NEepeHanpPSIXeHNs:
o paspsanHuk Schneider Electric PRI, ycTaHOBNEHHBIN MEX[Y NONOXUTENLHON MONSIPHOCTLIO U 3eMNEN (CuHdasHbIN pexum);
e paspsanHuk Schneider Electric PRI, ycraHoBneHHbIA Mexay 0 B v 3emnéit (CuHbasHbIi pexum);

e paspspHuk Schneider Electric PRI, ycTaHOBREHHBIN MEXAY MONOXMTENLHOI NOASPHOCTLIO M 0 B (auddepeHumanbHbIn pexim);
e dunbtp IMC:

® BblIepXMBaeMOoe HanpsxeHue: NpesblLlaloLLee BHELLHEE HANPSXEHNe NUTaHnS,;

® BbiIEPXMBAEMbI TOK: NPEBBILLAIOLLMIA B 1,5 pa3a HOMMHAMbHBIA TOK TOKOBOW 3aLUMTbI, YCTAHOBIEHHOM BILLIE YCTPONCTBA
Sepam, 1 Bcex BCNOMOraTefibHbIX YCTPOICTB, 3anUTbIBAaeMbIX OT 3TOM 3alLuThI;

o ocnabneHve dunbTpa B anddepeHumansHom pexime: He exee 20 ab mexy 100 ko 1 50 M (Hanpumep, FN 2320 Schaffner).
Mpumeyanue: MprmeHeHne orpaHnuUTens nepeHanpsixermii n dpunbtpa IMC 0cobo pekoMeHAYeTCs B Ciyyae, Koraa yCTpoincTBo
Sepam uUCronb3yeTcs B 04eHb BO3MYLLEHHON 3NEKTPOMArHUTHOI cpese.

0 B v nonoxurenbHas NonapHOCTbL
WUCTOYHMKA NUTAHWUA M30NMPOBAHDI

McTouHuMK nuTaHns McTo4HMK nuTaHns
NOCTOSHHOrO TOKa NOCTOSHHOrO TOKa
ov MonspHOCTb «+»
I
|
CeTb NUTaHNS NOCTOSHHOTO TOKa Otcek HH
)f
4
I__I
r 1 ‘ 3a3emsIeHme OrpaHniuTeNs nepeHanpsxerni ‘
OrpanununTens
I nepeHanpsXeHuit
—-
r R 1 [ 3asemnenve dunstpa IMC ]
Gunbtp IMC /
——
K apyrvm
YCTPOIACTBaM
orceka HH
Sepam 3a3emrneHme yCTpoiicTBa Sepam
/ (cornacHo TpeGosarusm SEI)

A OCTOPOXHO!

PucK HenpaBunbHOIA paboTbl 3aLUThl

B cnyyae ucnonb30BaHNs U30MPOBAHHOTO MCTOYHIUKA NUTAHUS MOCTOSIHHOMO Toka (cucTema IT), Heobx0aMMO HEMEEHHO
0BHAPYXWTb 1 YCTPAHUTb NEPBOE NOBPEXAEHUE U30NALMN.

HecoGniopeHune atux yKa3aHuii MOXEeT NPUBECTU K TeNIeCHbIM NOBPEXAECHUAM UM MaTepuanbHOMy ymepﬁy.

[Mpu MCNONb30BaHUM UCTOYHMKA NUTAHMS NOCTOSIHHOTO TOKA MW OAHO(PA3HOr0 MCTOYHMKA NUTAHWS BO3MOXHO OAHOBPEMEHHOE
CYLLIECTBOBAHME HECKOMbKUX MOBPEXIEHNIA MEXTY OfIHOW U3 NONAPHOCTEN 1 3eMNEN, He Bbi3biBalolLee cpabaTbiBaHNe 3aLLMUThI OT
neperpy3oK Mo Toky. [1Ba NOBPEXAEHUS HA OAHOM W TOIA Xe NONSPHOCTY NMPUBOAST K KOPOTKOMY 3aMblKaHWIO B CXEME YNPABIEHUS 1
MoTeHUManbHO MOTYT Bbi3BaTh cOOi B paboTe, HanpyuMep, BOCNPensTCTBOBATh BbINOHEHMIO aBapUAHOMO e/ CTBUS.
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Ocobble NpaBwia YCTaHOBKM

OGHapyxeHne NOBpeXAeHWiA U30NSALUN B N30NIMPOBAHHOW CETN NUTaHWUS NOCTOSIHHOTO TOKa

MpyMeHeHe M30IMPOBAHHOI CETU NUTAHMS NOCTOSHHOTO TOKA YACTO ONPeaensieTcs HeobxoAMMOCTLI0 06ecne mTh
6ecnepeboiiHOCTb paboThl. [9 Takoii M30MPOBAHHOI CETH TPpebyeTes KOHTPO/L C NOMOLLLI0 NprUbopa Anst 06HapYXeHs
NOBPEXAEHUIA N30ALMK.

Wcnonb3oBaHue npubopa KOHTPOAS M30MSLMK B CETSIX NUTAHMS NOCTOSHHOTO TOKA MOXET B HEKOTOPbLIX CNy4asiX Bbi3biBaTb COOU B
paborte.

HekoTopble AETEKTOPbI NOBPEXAEHMIA N30NSILMM He 0BHAPYXMBAIOT CUMMETPUYHLIE NOBPEXAEHNUS MEXAY «+» U «-» 10 OTHOLLEHUIO
K 3emne.

OnpenenuTeny NOBPEXAEHNIA U30MSLIMI HA OCHOBE MOCTa BUTCTOHa CO cpeaHeii Toukoii (Hanpumep, ICE DTB 210) moryT, B ciyyae
NOBPEXAEHNUS N30NSLIMK AW NPU HACTPOIAKE NOPOra YYBCTBUTENBHOCTM (HECKOBKO MUINMAMMEP), U3MEHSITb NOJTHOE
COMPOTMBNEHME ANEKTPOHHbIX LIENEi, NUTaHNE KOTOPbIX OCYLLECTBASIETCS NPy 3a3emnénHom 0 B.

OnpenenuTen noBPEXaEHUA U30NALMM, EACTBYIOLLME MYTEM UHXEKLIMM CUrHAsIA 04EHb HU3KOM YacTOTLI (HECKOMBKO repll) Mexay
0/1HOI 13 NONAPHOCTE! M 3EMNEN, B Clyyae NOBPEXAEHUA UONALIIN MOTYT NOAATh B CETh HAMPAXEHIE, KOTOPOE MOXET HAIOXMTLCS
Ha paboyee HanpAXeHue NoCTOAHHOTO TOKA. ITO MOXET NPUBECTH, HanpuUMep, K CpaGaTbiBaHNI0 CUCTEM 3aLLUTbI N0 MUHUMASTBHOMY
1 MaKCMMaJTbHOMY HAMPSXEHUIO.

Mpu ycTaHoBKe Nof0GHbIX NPUGOPOB PeKoMeHayeTcsl YyOeanTbCS, YTO B C/ly4ae BO3HMKHOBEHMS NOBPeXAeHUs
M30NSLMM YCTPOIICTBA Sepam He UCNbITLIBaIOT c60eB B paboTe.
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Ocobble NpaBuia yCTaHOBKU

MutaHue ycTpoiticTBa Sepam U NUTaHUE IOTMYECKUX BXOAO0B/BbIXOA0B

MuTaHne Sepam 1 NUTaHUE NOTUYECKUX BXOLOB/BLIXOAOB OMKHO OCYLLECTBASTLCS OT PasHbIX MCTOYHMKOB MO CREAYIOLIMM
NpUYMHaM:

e yT00bI NPEAOTBPATUTL BO3HUKHOBEHWE BO3MYLLIEHUIA B MPOBOAHMKAX NUTaHWs Sepam;

® 4T00LI COXPAHUTD rafIbBAHUHECKYIO PA3BA3KY UCTOYHMKA MUTAHMS NIOTMHECKUX BXOJO0B/BLIXOA0B;

® yT00Ll M36eXaTb 06Pa30BaHMS HEXENATENbHBIX 1 YacTO TPYAHO OBHAPYXMBAEMBIX KAOENbHLIX NETEb.

OCTOPOXHO!

Puck HenpaBunbHOI paboTsI

Mpy NprUCo_AMHEHNUM NOMUYECKMX MW @HAJIOMOBbIX BXO0B/BbIXOLOB:
e u3beraitte 00pa3oBaHus 6oNbLUMX KabembHbIX NETENb Ha Kabensx, MayLMX OT PasNyHbIX UCTOYHUKOB NMUTAHNS;
o 3beraiiTe 3amblkaHNst HAKOPOTKO ra/lbBaHUYECKMX Pa3BsA30K.

HecoGniopeHue 3Tux ykaszaHuii MOXET NPMBECTU K MaTepuanbHoMy ylepoy.

TPOBOAHMKN NOTMYECKNX BXOA0B/BLIXOLOB, BbIXOASLLME U3 SHEIKWN CPEAHETO HANPSXXEHNS, MOMYT ObITb UCTOYHUKOM
3NEeKTPOMArHUTHbIX BO3MYLLIEHMIA. 3T BO3MYLLEHMS, PACMPOCTpaHasick B gueitke CH, He OMKHbI 0ka3biBaTh BO3AENCTBUE Ha
NPOBOLHMKYM NUTaHKst Sepam (1 BOOGLLE, HA BHYTPEHHIOK NMPOBOLIKY S4Eiiku).

Ha npuBeaéHHOI Huxe OnoK-cxeme nokasaHo pasgaeneHue Mexay UCTOYHUKOM NUTaHUS YCTPOIACTBA Sepam W UCTOYHMKOM NUTAHNA
JIOTMYECKMX BXO/I0B/BbIXOL0B:

Cetb nutaHms HH

X Otcex HH
Pl
lMpeo6pa3oBaHue CUCTEMbI
3a3emnenus B cuctemy TN-S
BropuuHas obMoTka TpaHchopmaropa
3a3emnieHa nocpe/CcTBOM kparyaiiluero
COeVHeHNs!
/ Paspenenvne nCTo4HMKa nuTaHns
YCTPOCTBA Sepam 1 UCTOYHUKA
NUTaHNS JIOTNYECKMX BXOA0B Sepam
[
[ ov
MUTakHve MOCTOSHHbIM MuTaHne NOCTOSIHHbBIM
TOKOM YCTpOUCTBA TOKOM JIOrMYECKUX
Sepam BXO[10B/BbLIXOJI0B
Muranve Y
Jlornyeckue BXOAb!/BbIXOAb!
Sepam
Jlorndeckue BXOfb!/BbIXOAb!

3asemneHue ycTpoiicTea Sepam
(cornacHo TpeboeaHusm SEI)

\J

Jlornyeckue Bxogbl/BbIX0mb!
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Ocobble NpaBwia YCTaHOBKM

Mutanne ANIEeKTPOYCTAHOBKU C NporpamMMupyembiM JIOTM4ECKUM KOHTPONIEPOM

YCTpoicTBO peneitHoii 3awmTbl Sepam, BKIIOYEHHOE B COCTAB 3NIEKTPOYCTAHOBKM, BCE YaLLe MHTErPUPYETCS B CNOXHbBIE CUCTEMBI
ynpaenenus nHbopmaumeit. Tak, OHO MOXET ObiTb coeamHeHo ¢ MNJIK, npeaHasHaueHHbIM 1S LIEHTPAIU30BaHHOMO KOHTPONS U
yNpaBeHus 3NEKTPOYCTaHOBKOA.

Mexay ycTpoiicteom Sepam u MNJIK ocyLiecTensieTcsi 0OMeH 3HaUMTENbHBIMI 0ObEMAMM JaHHbIX:
® JIOrMyecKue BXOAbI;

® JIOrV4ecKue BbIXObl;

® aHasorosas MHGOpMaLM U T.4.

[ns nopobHOro TMNa aNeKTPOYCTAHOBKM TakXe PekoMeHayeTcs obpallaTh BHUMaHWe Ha anektponutanme MNJ1K. B yactHocTw,
PEKOMEHYETCS OCYLLECTBANATH NUTAHWE KOHTPOMIEPA NPEANONTUTENBHO YePe3 PacpeaenuTeNbHYI0 CUCTEMY C CHCTEMON
3a3emnenms TN-S.

Heobxoammo ¢ 0cobbiM BHUMaHKUEM peann3oBatb pacnpeneneHne nuTaHna noruiecknx Unm aHasoroBbix BXOﬂ,OB/ BbIXOZ0B, YTOObI
n3bexarb 06pasosaHv|ﬂ GonbLuMX KabeNbHbIX NeTeNb Ha Pa3NNYHLIX IMHUAX NMUTAHUS.

OCTOPOXXHO!

Puck HenpaeubHOW padoThl

[Mpy1 NpUCOEOMHEHNN NIOTUYECKMX I @HANOTOBbIX BXOJ0B/BLIXOMI0B:
e y3beraitte 06pa3oBaHmMs GONbLUMX kKabesbHbIX NeTeNb Ha kabensx, MAyLKMX OT PasnuyHbIX MCTOYHMKOB MUTaHNS;
® He 3aMblkaiiTe HaKOPOTKO ra/lbBaHNYECKUE Pa3BA3KY.

HecoGnioaeHue aTux ykazaHuii MOXET NPUBECTH K MaTepuanbHoOMy ylueply.

37
cKavaHo c relesepam.ru




Ocobble NpaBuia yCTaHOBKU

3.2 Bxopbl TOKa M HaNpsHKeHUS

CopepxaHue AaHHOro noapasaena
[aHHbIi noapasnen CoAePXUT CreaytoLme Tembl:

Tema CrpaHuua
Bxofibl p:a3HOro Toka ycTpoiicTea Sepam 38
Bxoz ToKa HyneBoin Nocnef0BaTeIbHOCTY YCTPolicTBa Sepam 39
[arumku Toka Hynesoi nocneposarenbHocT CSH120 unm CSH200 40
MpomMexyTouHbIi TopouaanbHIi TpaHchopmarop Toka - agantep CSH30 42
Anantep ACE990 4
Bxonpl HanpsixeHus ycTpoiicTea Sepam 45
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Ocobble NpaBwia YCTaHOBKM

Bxoabl pasHoro Toka yctposictea Sepam

Bxopabl pa3Horo Toka ycTpoiictea Sepam (11 - I3unu I'1 - 1'3)

[ins nameperns GpasHbix TOKOB Sepam WUCMONb3YET CreLyanbHblii pasbéM. ITO YCTPOICTBO 00ECNE4YUBAET ralbBaHNYECKYIO
pa3BsA3Ky BXOAHbIX Lieneit Sepam v aaanTaLyio TOKOB, U3MepsieMbix TpaHcpopmatopamm Toka (TT) cpenHero HanpsxeHus. B cocTas
pa3bémMa BXOAST BLICOKOUYBCTBUTESbHBIE (CNABOTOYHbIE) 3MepUTESbHbIE TT HyNIEBOI NOCNEA0BATENLHOCTY (M0 OAHOMY Ha dasy).

B 3aBucUMOCTM OT MOaenm Sepam MPUMEHSIIOTCS PasHbIE TWMbI Pa3bEMa:

Mopenb Sepam | UsmepeHue ¢pa3HbIX TOKOB XapaKkTepucTuK1 NPOBOJHMKOB Ha BXOAAX TOKa

Sepam cepum 10 Yepe3 TT 1 KOpOTKO3aMbIKalOLLMI pasbém | MpucoeanHeHe K pasbeéMy:
B (TT Hynesoit nocne0BarenbHoCTH MPOBOAHMK CeNeHMeM OT 1,5 10 6 MMZ C KOIbLIEBLIM HAKOHEYHUKOM 4 MM.
PacroNoXeHbl He B Pa3beMe, a BHYTPU | ANEKTpUYecKasi NPOYHOCTb Pas/IMyHbIX KOMIOHEHTOB 3TOro
Sepam) coeavHeHUs (MPOBOAHUKOB, MPOMEXYTO4HBIX KIEMMHUKOB U T.4,.)

Sepam cepmt 20 Yepea TT v CCAB30 wnn CCA634 [O0XHA NPEBbILIATL ANEKTPUYECKYI0 MPOYHOCTb BXoAa Sepam

Sepam cepun 40 (r.e. 2 kB pelicTB.).

Sepam cepuu 80

Sepam 2000 Yepes TT n CCA660

PekomeHaaLum no 3neKTPOMOHTaxy

MpucoeauHaemble K knemMmam pasbema Sepam anekTpudeckne NPOBOAHNUKM NPOKNAABIBAIOTCS BAOML META/OKOHCTPYKLMIA OTCEKa
CPEIHEro HANPSXEHWs, 3aTeM 0TCEKa HU3KOro HanpsbkeHust. Takoi crnocob NpoKafKv N03BOMSET yMEHbLUMTb NapPa3UTHBIE KOHTYPbI
C 3aMblkaH1eM Yepes 3emnio. [POBOHMKM PacrioNoXeHb! B OAHOM XIyTe U o BO3MOXHOCTM CKpy4eHbl BO M3bexaHne 06pa3oBaHms
KabenbHbIX NETENb.

Mpumep npucoeauHenus k pasbémy CCAG30:

- MpUCO_AMHEHME NEPBINYHBIX LIENEi OCYLLECTBASETCS C MOMOLLbIO LMHHOI NEPEMbIYKHA,
BXOASLLEI B KOMNAEKT nocTasky pasbéma (CCA630 nunm CCAB60).
- Hukakoro fononHuTensHoro 3asemnenus pasbéma (CCA630 nim CCA660) He Tpebyetcs.

P1

flpz

L1

A

Bxogbl Toka ycTpoiicTa
Sepam

lpoknaaka anekTponpoBoaku Mexay TT v pazbEMoM:
- NPOBO/HMKI PACTIONOXEHDI B OIHOM XyTe, N0z, 060/104KOiA;
- MPOBOJHNKM NPOK/IAALIBAIOTCS BAO/b METATOKOHCTPYKLMIA Y€Kk CPEAHEr0 HanpsXeHus.

39
cKavaHo c relesepam.ru



Ocobble NpaBuia yCTaHOBKU

Bxop, TOKa HyNneBoi NocnefoBaTeNIbHOCTH YCTPoiCcTBa Sepam

Bxop, Toka HyneBoii nocnenoBaTensHOCTH ycTporictea Sepam (10 unn 1'0)

B ycTpoiicTBe Sepam NpUMEHSIOTCS pasninyHble Cnocobbl ONpeaeneHus Toka HyNeBoi NOCNEN0BATENbHOCTM B AMIEKTPOYCTAHOBKE:
® 1ICMONb30BaH1e TOPOUAAIbHLIX JATYMKOB TOKa HyneBoi nocnenosarensHoct CSH120 unn CSH200;

® 1Cr0Nb30BaHNEe NPOMEXYTONHOrO TopouaanbHoro TT - aganTtepa CSH30;

e vcnonb3osaHue apantepa ACE990.
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Ocobble NpaBwia YCTaHOBKM

Jartumnkun ToKa HyneBoi nocnegosatenbHoct CSH120 unu CSH200

BeeneHue

ToponpansHble AaTumky Toka Hynesoit nocnenoearenbHocTn CSH120 n CSH200 otnmyatotes apyr oT Apyra TONbKO BHYTPEHHUM

nvametpom: 120 mm 1 200 MM COOTBETCTBEHHO. BBUAY CBOEI HU3KOBOLTHOI 30NN OHIU MOTYT NPUMEHSTHCS TONLKO Ha
kabensix.

PexomeHpaauuy no MOHTaXy

A\ OMACHO!

OnacHOCTb NOpaXeHUs ANEKTPUYECKUM TOKOM, BOZHUKHOBEHUS Ayru unm Bo3ropanus!

e YcraHaBnvBaiiTe AaTumMKu Toka Hynesoii nocneposarensHocty CSH120 unu CSH200 Ha n3onuposaHHble kabenu.
e 3asemnsiite akpaH kabeneii C HOMMHANbHLIM HanpsixeHrem cebiwe 1000 B.

HecoGniopeHue faHHbIX yKasaHuﬁ MOXEeT NPUBECTU K NOJTy4E€HUIO TPABM BMJIOTb A0 CMEPTENbHOro UCxoaa.

Crepyiite cneayioLyM pekOMeHHaLmsIM:

e Pacnonoxute kabenb(1) CpenHero HanpsXeHus B LIEHTPe Topa.

o 3acdukcupyiite kabenb 3axMMami U3 M30NALMOHHOTO MaTepuana.

e He 3abyabTe NponycTUTL BHYTPM AaTyuka Kabenb 3a3eMeHns SKpaHupyIoLLmX onneTok Tpex kabeneii CH.

Kabenb CH omxeH GbiTb pacronoxeH
B LieHTpe Topa CSH120 (nnm CSH200)
11 3aMKCMPOBaH 3aXMMaMM 13 U3ONSILMOHHOTO MaTepuana.
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Ocobble npaBuna yCTaHOBKM

PexomeHpaauum no 3N1eKTPOMOHTaXY

PekomeHayetcs noaknioyatb ToponpanbHblii gatunk CSH120 unn CSH200 HenocpeacTBEHHO K pa3béMy ycTpoiicTea Sepam
MOCPEACTBOM COEAMHEHNS U3 IBYX CKPYYEHHBIX MPOBOIOB.

TeMm He MeHee, Take MOXHO WUCTOMb30BaTb SKPAHMPOBAHHLIV kKabesb NPy YCNoBUM COBMIOAEHNS CRELYIOLMX SNEKTPUYECKUX
XapaKTepuCTHK:
e kabenb B M3onmpyloLLein 060/104Ke, 3KPaHMPOBaHHbIA JYXEHOI MeaHON ONNeTKoi;

®  MUHUMAnbHOE Cevenue kabens:: 0,93 Mv;
® MaKcuManbHoe noroHHoe conpotuenenme: 100 MOm/M;
® MUHUMANbHAs ANeKTpUyeckas NpoyHocTb naonsaumm: 1000 B (700 B peiicTs.).

MakcumanbHoe conpoTMBIEHME NPOBOAOB NOAKIIIOYEHNS K Sepam He JO/MKHO NpeBbIwaTth 4 Oom

CoOTBETCTBEHHO, [yIMHA 3TOr0 Kabens He AoXHa npesbiwatb 20 M (MpU MakcUMabHOM MoroHHOM conpotuened 100 MOm/m).

lMpoknagka anekTponpoBofku mexay aarynkom CSH120/200 v ycrpoiictom Sepam:

- [1Ba CKPYY€eHHbIX MPOBOAA (MPEANOYTUTENBHO) K Kabesib, SKPaHUPOBAHHBIA TYXEHOW MEAHON ONNETKOM.

B cnyyae 1Cnonb3oBaHus 3KpaHUPOBAHHOTO Kabens, [yIMHA COBANHEHNS SKPAHUPYIOLLIE ONNETKM

C YCTPOIACTBOM Sepam [i0N1XHa ObiTb MeHee 2 CM;

- HUKAKOro ZIOMONHUTENLHOMO 3a3emeHus kabenst He Tpebyetcs (kabenb 3a3emMnéH yepes Sepam);

- IyHa kabens (NpsiMoii NpoBog, + 06paTHLIiA NpoBoA) He 6onee 20 M (npu noroHHOM conpoTveneHy < 100 MOm/M);
- kabenb NPOKNAALIBAETCS BAOMb METANIOKOHCTPYKLMIA.

Otzenenme kabens AOMXHO 06ecreunBaTbCs N0 BCeii ero AMHe (CNaboTOYHOE aHaor. COBANHEHNE).

L1JL2|L3

Kabenb(n) CH pacnonoxeH L)

B LIEHTPE TOPOMAANLHOMO L] | JT—

natuuka CSH120/200 / A
OkpaHupyoLLas onnétka kabens(ei) CH

MOBTOPHO NMPOMyLLEHa Yepes AaT4mnk
CSH120/200

AKpaHMPOBaHHbI kabesb, NpoxoasLmii ckBo3b aatynk CSH120/200,
Henb3si 3a3emnsTb Ha ypoHe CSH120/200
(3a3emneHve CoeMHEHNS PeaN30BaHO Yepe3 Sepam).

Touka 3a3emneHns KpaHUPYIoLLei(11x) ONNETKN(TOK) ONXHA BbiTb COBAMHEHA C IMABHOM LUNMHOI 3a3eMneHus sueliku CH.
[pyrumu cnosamu, Heo6xoavMo yoeauTes, YTo 3Ta 3emns 00beAVHEHa C FaBHOI LUMHON 3a3emneHns sueiiku CH.
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Ocobble NpaBwia YCTaHOBKM

MpomeXyTouHbIli TOpoMAaNbHLIA TpaHchopmaTop Toka - agantep CSH30

Beepenne
MpomexyTouHbiid TT - anantep CSH30 ncnonb3yetcs, koraa u3mMepeHie Toka HyNeBoit NOCNea0BaTeNbHOCTY OCYLLIECTBASETCS Npy
noMoLLy TpaHcdopmMaTopa Toka ¢ Tokom BTopuyHoi Lienn 1 Aunm 5 A. CSH30 cornacyeT curansl mexay TT v BXOAOM TOKa HyNegoi
noCneaoBaTenbHOCTY YCTPOIACTBA Sepam.
Top CSH30 ycraHaBnuBaetcst Ha cummeTpryHoit DIN-peiike. Ero Takke MOXHO 3aKpenuTb Ha MaHesu NocpeacTBOM KpenéxHbix
OTBEPCTUI, MMEIOLLMXCS B €70 OCHOBAHUM.

Mpumeyanue: CSH30 He ncnonb3yetcs ¢ ycrpoiicteamm Sepam cepun 10.

PexomeHaauuy nNo MOHTaXy
MpomexyTo4HbIi ToponaanbHbIA TpaHcdopmatop Toka - agantep CSH30 cneayeT ycTaHaBnMBaTh B 30HE OTCEKA HU3KOTO
HanpsXeHusi co cnaboii MarHUTHO aKTUBHOCTLIO BO M36eXaHne BO3AENCTBUS HA HErO MOMEX (PUCK HENMPaBUbHBIX M3MepeHuid). B
YaCTHOCTM, 3TOT TOP JOJKEH ObITb OTAANEH OT TpaHcdopmaTopoB nuTaHus 50 ' cunoBbIX kKabeneii (PUCK UCKaXEHNSt U3MEPEHMIA
MarHuTHbIM MOJIEM, U3/y4aEMbIM STUMU KOMIMOHEHTAMM).
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Ocobble npaBuna yCTaHOBKM

PexomeHpaauum no 3N1eKTPOMOHTaXY

PekomeHayeTcst noakntoyaTb BTOPUYHYI0 0OMOTKY MPOMEXYTOYHOTO TOPOMAANBLHOrO TpaHcdopmaropa Toka - agantepa CSH30
HenoCcPeACTBEHHO K pa3béMy YCTPOCTBA Sepam NoCPenCcTBOM COEAMHEHMS U3 [IBYX CKPYYEHHBIX NPOBO/OB.

TeMm He MeHee, Takxe MOXHO UCMONb30BaTb 3KPAHUPOBAHHLIV Kabesb NPy YCNoBUM COBMIOAEHNS CREAYIOLLMX SNEKTPUYECKUX
XapaKTepuCTHK:
e kabenb B M3onmpyloLLein 060/104Ke, 3KPaHMPOBaHHbIA JYXEHOI MeaHON ONNeTKoi;

e cevenve kabens: ot 0,93 10 2,5 MM

® MaKcuManbHoe noroHHoe conpotuenenme: 100 MOm/M;

® MUHUMANbHAs ANeKTpryeckas NPoyHocTb n3onsaumm: 1000 B (700 B peiicTs.) no dyHKUMOHANBHBIM NPUYUHAM;
® MakcuMaslbHast AHA Kabens: 2 M.

Mpoknazika anekTponpoBoaky Mexay Topom CSH30 n yctpoiicTBom Sepam:
- [1Ba CKPYYeHHbIX MPOBOAA (MPEANOYTUTENbHO) MK Kabenb, KPaHUPOBAHHBIA yXEHO MEHOI ONNETKOM.
B cnyyae 1cnonb3oBaHNs 3KpaHUPOBAHHOTO Kabensl, AMHA COBANHEHNS SKPAHUPYIOLLETH ONNETKM

C YCTPOIACTBOM Sepam fIoMxHa ObiTb MeHee 2 cM;

- HKAKOro [IOMOMHUTENLHOTO 3a3eMiieHust kabens He TpebyeTcs (kabenb 3a3eMnéH yepe3 Sepam);

- IyinHa kabens He Gonee 2 M (Mpu noroHHoM conpotueneHn < 100 MOM/m);

- kabenb NPOKNaAbIBAETCS BAO/b METAIOKOHCTPYKLMA. \

Mpoknaaka anekTponpoBoaku Mexay TT Hynesoii nocnefosarenbHoct CH \
1 Topom CSH30: \
- NPOBOAHMKM, NOACOEAMHEHHBIE KO BTOPUYHON Lienn TT HyneBoii L1jL2|L3 \
nocnenoBatensHocTv CH, pacnionoxeHbl B /HOM XryTe, Nof, 060N104KOM, |
TaK, 4to6bl N36exatb 06pa3oBaHus neTeb; <
- NPOBOAHMKY NPOKNAAbIBAIOTCS BAOb METAMNIOKOHCTPYKLMIA sueitki CH. |

[ ]

AN

-||_@

3asemneHue BTOpu4HOI 06MoTKM TT HyneBoil nocnenosarensHoct CH: /
- 3a3eM/IeHIe BTOPUYHOI 0GMOTKM OCYLLIECTBAISIETCS NOCPEACTBOM
MVHMMALHO KOPOTKOI MEAHOI LUMHbI PSIMOYTOIbHOTO CEHeHNS;

- [M1aBHas LUMHA 3a3emnenms sueiikn CH 06pasyeT onopHbiii noTeHuman TT
HyNeBoii nocnenoBarensHocTv CH.

TC 1 A: 2 BuTKa
TC5A: 4 Butka

- [pOBOAHMKM, MNOACOBANHEHHBIE KO BTOPUYHOIA Lieny TpaHcdopmatopa Toka -
apantepa CSH30, pacnonoxeHbl B 0AHOM XryTe (NpeAnoyTUTENbHO
COe/MHEHIe U3 [ABYX CKPYYEHHBIX NMPOBOLOB.

- [pOBOAHMKM, NOACOBAMHEHHBIE KO BTOPUYHOIA Lienu TpaHcdopmatopa Toka -
apantepa CSH30, npokniazblBatoTCs BAO/b METATOKOHCTPYKLVIA siueiiku CH.

- MpsiMoin 1 0BpaTHbIi NPOBOAA B NEPBIYHON LienK TpaHCdOpMaTopa Toka -
apantepa CSH30 npoknazbIBaloTCs BMECTE, Tak, 4To6bl N36exatb
06pa3oBaHus neTeNb Mexay co6oii.

- MpsiMoit 1 0BpaTHbIi NPOBOAA NPOKNAALIBAIOTCS BAO/b METANNOKOHCTPYKLMIA
syeiikn CH.

TPOBOAHMKM NEPBUYHON LIENK 1 BTOPUYHOIA Lienk TpaHcdopMaTopa Toka -
apantepa CSH30 paszeneHbl BO M36exaHue B3aUMOBNSHUS NOMEX MeXZy
[IBYMS TOKOBbIMU LIENSIMA.
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Ocobble NpaBwia YCTaHOBKM

Anantep ACE990

BeeneHue

Anantep ACE990 no3BonsieT 0CyLLECTBASTL COMAaCOBaHWE Pe3yNbTaTOB M3MEPEHUIA MeXy TPaHCHOPMATOPOM ToKa HyNeBoi
NoCcneaoBaTeNbHOCTY CPEAHEro HanpsxeHus ¢ koadduumentom 1/n (50 ? n ? 1500) n BxonoM TOKa HYNEBO NOCNENOBATENLHOCTM
ycTpoiicTea Sepam.

Mpumeyanue: Anantep ACE990 He ncnonbayetcs ¢ ycTpoiicteamu Sepam cepum 10.

PexomeHaauum no 3NeKTPOMOHTaXY
K apantepy ACE990 MOXHO NOAKIIOYMTL TONBKO OfMH TPaHCHOPMATOp TOKA HyNEBOM NOCNEA0BATENLHOCTY.
BropuuyHas obmotka TT HyneBoii nocnegosatensHocT CH nopkntouaeTcs K iByM M3 ngtv BXofHbIX knemm afantepa ACE990.

[ng obecneyeHmns npaBuibHOI PaboTbl CUCTEMBI AOMXHO COBMOAATLCS HanpaBeHUe NoaktoueHus TT K afanTepy, B 4aCTHOCTH,
knemma S1 TT CH ponxHa 6GbITb NOACOEAMHEHA K KIEMME C MEHBLUMM HOMEPOM.

Ucnonbayemble kaGenu:

Tun kabens OnucaHue

Kabenb mexay TT Hynesoit nocnefoBatenbHocTi CH u- | AnekTpryeckie XapakTepucTuki:

apanTtepom ACE990 ©® MakcumanbHas fnmHa kabens: 50 m;

®  MUHMMaJIbHas NeKTPUYeckas npoyHocTb uaonsumm: 1000 B pelicts.;

®  MaKCUManbHOE COMPOTUBNEHME SNEKTPOMPOBOAKN: B 3aBUCUMOCTU OT
HOMMHaNLHO MOLHOCTY TT Hynesoii nocneaosatensHocT CH;

®  MaKCMMabHOE CEYEHIE MPOBOAHMKOB: 2,5 MM2 (BO3MOXHOCTU NIPUCOBAMHEHUS

apnanTtepa ACE990).
Kabenb mexay agantepom ACE990 u ycTpoiicTBoM PekoMeHfyeTcst MCoNb3oBaTh COEANHEHNE U3 [IBYX CKPYYEHHBIX MPOBOAOB.
Sepam Tem He MeHee, Takke MOXHO MCMOJIb30BaTb AKPAHWUPOBAHHbIN kabesb Mpu yCnoBuM

COBMIOAEHMS CTIELYIOLLMX SNEKTPUYECKIX XAPAKTEPUCTHK:

® kabenb B N30MpyioLLeit 0605104Ke, 3KPaHUPOBAHHBIN NTyXEHO MeAHOI ONNeTKOM;
MaKcUManbHas ainHa kabens: 2 m;

ceyenve kabens: ot 0,93 o 2,5 MM2;

MaKcUMasibHoe noroHHoe conpotuenerue: 100 MOM/M;

MUHUManbHas NeKTpUYeckas npoyHocTb uaonaumu: 100 B peitcTs.

Mpoknaaka anektponposoaku Mexay TT Hynesoii nocneposatensHoct CH n apantepom ACE990:
- MPOBOJHMKY PACTIONOXEHBI B OAHOM XTYTE, 110 BO3MOXHOCTM CKPYUEHbI, M0z 060/104KOI;

- MaKCUMabHast fIMHa MPOBOAHYKOB 50 M;

- NPOBOAHMKY NPOKNAAbIBAIOTCS BAOb METAIOKOHCTPYKLINA.

Mpoknaaka anexTponpoBoaku Mexay anantepom ACE990 u ycTpoiictBom Sepam:

- [iBa CKPYYEHHbIX MPOBOAA (MPEANONTUTENBHO) UK Kabesb, SKpaHUPOBaHHbIN JIYXEHON MEHOI ONNETKON.
B cnyyae ncnonb30BaHus KpaHMPOBAHHOMO kabens, [nHa COEAMHEHIs AKpaHUpYIOLLEei OnnETKN

C YCTPOCTBOM Sepam A0/mkHA ObITb MeHee 2 CM;

- HIKaKOro AIOMONHUTENBHOIO 3a3emMnieHus kabens He Tpebyetcs (kabenb 3a3eMnéH yepes Sepam);

- IyinHa kabens He Gonee 2 m;

- kabenb NpoKNaAbIBAETCs BAOMb METAIOKOHCTPYKLMIA.

L1B2\:__13

}I\ _E ACE990
/. E2 S1

BxoziHoe 1 BbixoaHoe coevHerus apanTtepa ACE9I90 paszeneHbl C LieNbio NPeaoTBpaLLeHns B3aUMOBANSHUS
3NIEKTPOMArHUTHBIX NOMEX MEXAY ABYMS COEAMHEHUSMM.
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Ocobble NpaBuia yCTaHOBKU

Bxoabl HanpshxeHns ycTpoicTea Sepam

Bxoppbl HanpsxxeHus yctpoiictea Sepam (U21, U32, U13, VO, V1, V2, V3)

YCTPOIACTBO peneiiHoi 3awmTbl Sepam nosyyaeT pesynbTarbl U3MEPEHUIA HanpsxeHus MO0 HENOCPEACTBEHHO YePe3
TpaHchopmaTopoB HanpsixeHus (TH) cpemHero Hanpsixerus, nbo Yepes cneuyanbHbiid pasbém CCT640.

Pasbém CCT640 BrntoyaeT B cebs 4 TpaHcpopmaropa. OH 06ecneyrBaeT rabBaHUYECKY0 Pas3Bsiaky BXOAHIX Lieneii Sepam u
cornacoeaHue ¢ Sepam curHanos, namepsieMbix TH CH.

[MprcoenuHenne BXOAO0B HANPSXXEHUS OTIUYAETCS B 3aBUCUMOCTY OT MOLENN Sepam:

Mogenb Sepam U3mepeHne HanpsxeHus XapakTepucTKu NPOBOAHUKOB BXOAOB HaNpPsHKeHNs

Sepam cepum 10 HeT n3mepermns HanpsxeHus -

Sepam cepum 20 Yepes TH u CCT640 MpucoeamHenme k pasbémy CCT640: 1 npoBOAHMK Ha KnemMy ceyeHnem ot 0,2
02,5 MM2

AnexTpuyeckas NPOYHOCTb PA3IMYHbIX KOMMOHEHTOB 3TOF0
coevHeHus (NPOBOJHMKOB, MPOMEXYTOUHbIX KIEMMHUKOB U T.A.)
[O0JDKHA NPEBbILLIATL ANEKTPUYECKYI0 MPOYHOCTb BX0oAa Sepam
(1.e. 2 kB peiicTB.).

Sepam cepum 40 W3mepeHue yepes TH MpucoeanHenne k Sepam: 1 NPoBOAHKK HA knemmy ceyeHuem ot 0,2 ao
2,5 Mm2

AnekTpuyeckas NPOYHOCTb PA3NIMYHbIX KOMMOHEHTOB 3TOr0
coeAvHeHUs (NPOBOJHMKOB, MPOMEXYTOUHLIX KIEMMHUKOB U T.A.)
AOMKHA NPEBbILLAaTb 3/IEKTPUYECKYI0 NPOYHOCTb BXoAa Sepam
(1.e. 2 kB peilicts.).

Sepam cepum 80 Yepes TH k pa3bémy E u/mnm MpucoeauHerme k Sepam: 1 NPOBOAHMK Ha knemmy cedenneM o 0,2 1o
CCT640 25 MM2

AnekTpuyeckas NPOYHOCTb PA3NINYHbIX KOMMOHEHTOB 3TOT0
coevHeHus (NPOBOJHMKOB, MPOMEXYTOUHbIX KIEMMHUKOB U T.A.)
[O0JDKHA NPEBbILIATL ANEKTPUYECKYI0 MPOYHOCTb BXoAa Sepam
(1.e. 2 kB peilicts.).

Sepam 2000 Measurement supplied by VT MpucoeanHerme k pasbémy CCT640: 1 NpoBOAHKK HA KNEMMY CEYEHUEM [0
2,5 Mm2

AnekTpuyeckas NPOYHOCTb Pa3NIMYHbIX KOMMOHEHTOB 3TOr0
coeavHeHus (NPOBOJHMKOB, MPOMEXYTOUYHLIX KIEMMHUKOB U T.A.)
AOMKHA NPEBbILATb 3/IEKTPUYECKYI0 NPOYHOCTb BXoAa Sepam
(1.e. 2 kB peiicTB.).

PexomeHpauum no 3N1€KTPOMOHTaXY

AneKTpUYeckie NPOBOAHMKM, NPUCOBOMHSEMbIE K BXOiaM HanpsixeHus Sepam uin K knemmam pasbéma CCT640, npokafbiBaoTes
BIO/b METAIOKOHCTPYKLIMIA OTCEKa CPEAHEr0 HANPSKEHMS, 3aTeM OTCeka HU3KOro HanpsxeHus. Takoii crnocod Npoknaaku
MO3BONAET YMEHbLUNTb NAPa3UTHLIE KOHTYPhI C 3aMblkaHEM Yepe3 3emnio. MPOBOAHIKM PaCIONOXEHbI B OHOM XIyTe 1 No
BO3MOXHOCTY CKPYY€eHbI BO M30exaHue 06pa3oBaHms kabenbHbIX NeTenb.

Bonee noppo6Hasi MHbOpMaLWs laHa B COOTBETCTBYIOLLEM Pa3fene (cM. cip. 15).
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3asemnenue pasbéma CCT640

A\ OMNACHO!

OnacHOCTb NopaxeHUsl ANEKTPUYECKMM TOKOM, BO3HUKHOBEHUS AYTY WM BO3ropaHus!
O6sizatensHo noacoeamHsiiTe pasbém CCT640 k 3awmTHOMY NpoBOAY.
HecoGsniopaeHue faHHbIX yKa3aHUii MOXET NPUBECTM K NMOJTy4EHUIO TPABM BUJIOTb A0 CMEPTENIbHOIo MCX0Aa.

Pasbém CCT640 moxeT ObiTb OTCOBAMHEH OT YCTPOIACTBA Sepam, aaxe ecnv TpaHchopmaTopsl HanpskeHust CH HaxopsTes nop,
HanpsbxeHueM. [ins obecneueHnst 6esonacHocTy nioaeii pasbém CCT640 nonmxeH ObiTb 06513aT€/IbHO MOACOEAMHEH K 3aLMTHOMY
nposogy. C atoii Lenbto B pasbéme CCT640 npeaycMoTpeHa knemMma. CM. CxeMy Ha CrefytoLLeii cTp.

1
L2
L3

4
4

Q)2
aqpx

Vi >
21>

Bxopbl Hanpsxerus
V@
Mpoknagka anektponpoBozku Mexay TH n pasbémom CCT640:

- NPOBOZHMKY PACTIONOXEHbI B OIHOM XIyTe, N0 BO3MOXHOCTW CKPYYEHbI, M0, 000/I04KOIA; [ina obecneyenns GesonacHocTu noaei pasbém CCT640
- NMPOBOAIHMKM NPOKNAALIBAIOTCS BAO/b METANIOKOHCTPYKLMIA Sueiiku CH. JOMXeH ObiTb 0053aTENbHO 3a3EMNEH.

Ocobas pexomeHaauus no pasbémy CCT640
C uenbio CUMMETPU3aLMK ANEKTPONPOBOAKY BXOLO0B HANPSXXeHUs Sepam, A4S COeAMHEHNs YCTPOCTB Sepam 1 BCEX BTOPUYHBIX
Lienei TpaHCGHOPMATOPOB HAMPSKEHMS, U3MEPSIIOLLMX Ga3HOe HANPSIXEHWe, PEKOMEHLYETCS UCMONb30BaTb ABYXNPOBOAHbIE IHUN.
9ra Mepa no3BonuT U3bexarb NPeobpasoBaHMs CUHGA3HLIX TOKOB B BO3MYLLAIOLME AnddEpeHLManbHLIE HAMPSKEHUS,
0bHapyxuBaemble Ha Bxozie Sepam.

L1
L2
L3
i i
If ee 4 CCT640
Vi >
CoenvHeHst BTOPUYHbIX Lieneii TH: ) ) (- wfli] V2 i>
Mcnonb3oBaHme ABYXMPOBOAHOI IMHINW NO3BONSET B
CMMMETPMPOBATb 3N1EKTPONPOBOAKY BXOLOB HAnpshkeHus Sepam. 4 V3 D
BY,
0 >

Bxonpl HanpsxeHus
Sepam
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3.3

Jlornyeckue BxoAbl U BbIXOAbI

CopaepxaHve AaHHOro noapasaena

[aHHbIi noapasnen CoAePXUT CreaytoLme Tembl:

Tema CrpaHuua
Jlornyeckue Bxoppl 49
Jlornyeckue BbIXoAb! 58
CoenvHeHns anst GyHKLINAM NOTNHECKOIA CENEKTUBHOCTU 64
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Jlornyeckue Bxoppl

BeeneHue

YcTpoiicTBo Sepam UMeeT HECKONbKO M30MMPOBAHHBIX IOMUYECKMX BXOLOB.

Monb30BaTesb MOXET MCMONL30BATh 3TU NIOTUYECKUE BXOAL! HA CBOE YCMOTPEHWE WAIN Xe MM MOXET ObiTb Ha3HAYEHO ONpenenéHHoe
MPUMEHEHVE (HAanpUMED, 3aLLMTa ANEKTPOABUraTENs).

Jlorndeckme Bxoabl CBOOOAHLI OT NOTEHUMaNA, ANs UX GYHKLMOHMPOBAHUS HEOOXOAMM BHELUHMIA MCTOYHUK MUTAHWS (MOCTOSHHOMO
W1 NEPEMEHHOTO TOKa). MoTpebnsieMblii TOK 3TUX JIOTMYECKIX BXOL0B COCTABASET NPUMEPHO 4 MA (10 MA f/151 NOTrMYECKUX BXOLI0B
Sepam 2000, OTHOCALLMXCS K NPEObIAYLLMM MOKONEHUSIM).

Jlornyeckme Bxoabl Sepam pa3paboTaHbl 415 paboThl NPU HaMuMmM 60bLLKMX PAcCTOSHMIA. C Y4ETOM MX 04EHb HUKOMO
3IEKTPUYECKOr0 NOTPEOEHIS, @ TAKKE BLICOKOI YCTOMYMBOCTY K SNEKTPOMArHUTHLIM MOMEXaM YCTPOACTB Sepam, 3Th BXOAb!
TEOPETMYECKM MOTYT BYHKLMOHWUPOBATb C MPOBOAHMKAMM [JIMHON 10 5 KM (TO €CTb NpK CyMMApHOA yinHe NpsiMOro 1 06paTHoro
npoBoaos A0 10 km).

B peanbHOCTU HEOGXOAI/IMO Y4UTbIBaTb YCJIOBUA oxpyx(alomeﬁ cpeapbl U YCTAaHOBKW; BbilLleyKa3aHHOE 3Ha4YeHue
BJINHbI AEeCTBUTENIbHO npuv npeanonioXXeHuu, 4To 3TU yCNoBUa uaealibHbl.

Y106bl SOCTUIHYTbL TAKOrO YPOBHS 3KCTIyaTaLMOHHBIX XapaKTEPUCTUK, HEOOXOMMMO:

® 1CMo/b30BaTh 3KPAHUPOBAHHYIO BUTYIO NApy HA JIOTMYECKNX BXoZax Sepam;

® CTpOro CefioBaTh Npaeusiam NPOKIafKM NPOBOAHWKOB rpynmibi 4;

o 06ecneyunTb NosHYI0 3KBUNOTEHUMANBHOCTb MEXJLY MCXOAHO 1 KOHEYHOI TOYKAMM 3TN JIMHUM.

Ha NPakTUKe, COXPaHas HGOﬁXO}J,I/IMOCTb COﬁJ’IIO}J,eHI/Iﬂ BbllLEYyKa3aHHbIX MYHKTOB, Mbl HACTOATENbHO PEKOMEHIYyEM:

® CnieauTh 3a TeM, YT0Obl AfIMHA NMPUCOEAMHERHBIX K TOrMYECKMM BXOZAM Sepam aneKTPUYeckiX NpoBOAHMKOB He NpeBbillaia
500 m (10 ecTb 1000 M npsiMOro 1 06PATHOro NPOBOIOB);

® PUMEHSTb YCTPOICTBA Nepefayun MHdopMaLmmM, MCnonbayioLme MMbo ONTOBONOKOHHLIE IMHMM TGO PafMOCBS3b.

OCTOPOXXHO!

Puck HenpaeubHOW padoThl

o He ucnonb3yitTe NUTaHNE NePeMEHHbLIM TOKOM, EC/IW CUMHaMbI YNPABEHNS IOTMYECKUMM BXOJAMU IOMKHLI NepenaBarbcs Ha
GonbLuMe PacCTOsHMS.
e BuiGypalite Mofy/b BXO0B/BLIXOL0B B COOTBETCTBUN C €0 HANPSXEHNEM NUTAHUS.

HecoGniopeHue 3TUX yka3aHuii MOXET NPUBECTU K MaTepuanbHOMY yiuepOy.

Mpu nuTaHM NEPeMEHHBIM TOKOM BLONb kabeneii CyLLECTBYET 3HAUMTENbHAs EMKOCTHAS CBSI3b, MO3TOMY BXOL, MOXET ObiTh
aKTVUBMPOBAH MOCTOSIHHO, HE3ABUCHMO OT COCTOSIHUS YPABASIOLLETO UM KOHTAKTa.

3a 6onee noppobHOIt MHbOPMALIMEN O NOrUYECKOI CeNEKTMBHOCTY 06paLLAiTECh K COOTBETCTBYIOLLEN pybpuke (oM. cTp. 64).
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BbiGop Moayns EXOAOB/BbIXOAOB B 3aBUCMMOCTM OT YCTPOIiCTBa Sepam

B yctpoiictea Sepam cepum 20/40/80 u Sepam 2000 MOXHO yCTaHaBNMBaTb CeAytoLLe MOAYN BXOAO0B/BLIXOA0B:
e Sepam cepuu 20/40: MES114, MES114E nnn MES114F;

e Sepam cepum 80: MES120, MES120G nnu MES120H;

e Sepam 2000: ESB n ESTOR.

Kaxpplit Moaynb MMeeT CBOV (OTMYHBINA OT Apyrux) nopor nepektoueHus 0/1.

BrIGop Moay”nst OCYLLECTBASETCS B 3aBUCUMOCTM OT TUMA W OT HANPSKEHMS BCIOMOTaTeNbHOr0 UCTOYHMKA NUTaHWSI BXOLOB (CM. CTP.
50).

Mopynu MEST - - 6e3 uHaekca paboTatoT Co BCeM NPELyCMOTPEHHLIM A1ana3oHoM NuTaHus 6e3 prcka NoBpexXaeHus.

TeM He meHee, y mogyns MES114, ucnonbayemoro ¢ HanpsbkeHrem 250 B noCTOSHHOMO TOKa, Ny ManeniueM BO3MYLLEHM MOXET

MMETb MECTO JIOXHas aKTUBaLWS OfIHOrO U3 ero BXo0B. [opor nepexsioyeHust B noao6HoM cryyae Huxe 10 % HanpskeHus
NUTaHKS, YTO JAET 04eHb HEBONbLIOIA 3anac 6e30MacHoCTy.

Mo 310/ NprumHe, ans HanpsxeHus NuTaHus, npesbiwatowero 100 B nocTosHHOro Toka, BeiGUpaiTe MOAYIb NPEANOYTUTENBHO
ucnonHenus E/F unn G/H ¢ uenbio yBennyeHns 3anaca yCToinuMBOCTH 3a CHET NOAXOAALLEr0 NOpora NepektoyeHms.

B cnyyae nuTaHus oT ABYX NOCNEA0BATENbHO COEAUHEHHBIX 6aTapeii ¢ 3a3eMNEHHON CPeaHeN TONKOIA, BbibepuTe HanpsiXeHue
nepekioYeHns, NPeBbILLIALOLLEE HANPSXeHUM 6aTapeu, C LieNbio NPenoTBPALLIEHNS TOXHON aKTUBALWMK B Cy4ae NOBPEXAEHUs
U30NSLMM MEXY OPraHOM YNPaB/eHus U BXOLOM.

Ly |
%_’*;\__/’*V

Moaynu BxofoB/BbixofoB ansa Sepam cepum 20/40

Jlornyeckue Bxoabl MES114 MES114E MES114F

HanpsixeHue 24 - 250 B nocr. 110-125Bnoct. | 110 B nep. Toka 220 - 250 B noct. | 220 - 240 B nep.
TOKA TOKa TOKa TOKa

[vanason 19.2 - 275 B noct. | 88 - 150 B nocr. 88-132Bnep.Toka | 176 - 275 B noct. | 176 - 264 B nep.
TOKa TOKa TOKa TOKa

TunuyHoe noTpebneHue 3mA 3MA 3MA 3MA 3MA

TunuyHbIiA nopor nepeknioyenns | 14 B noc. Toka 82 B nocr. ToKa 58 B nep. Toka 154 B nocr. ToKa 120 B nep. Toka

lpepensHoe B coctosHum 0 | < 6 B nocr. Toka <75Bnoct. Toka | < 22 B nep. Toka < 137 B nocrt. Toka | < 48 B nep. Toka

BXoAHOe B cocrosHum 1 | = 19 B noct. Toka | = 88 B noct. Toka | = 88 B nep. Toka =176 B noct. Toka | = 176 B nep. Toka

Hanpsixexve

Mopaynu BxofoB/BbixoaoB ans Sepam cepum 80

Jlornyeckue Bxoabl MES120 MES120G MES120H
HanpsxeHue 24 - 250 B noct. Toka | 220 - 250 B noct. Toka | 110 - 125 B nocr. Toka
[nanasoH 19.2 - 275 B noct. Toka | 170 - 275 B noct. Toka | 88 - 150 B noct. Toka
TunuyHoe noTpedneHne 3MA 3MA 3MA
TUNWYHbIFA NOPOr NEPEKIIOYEHMS 14 B nocr. Toka 155 B nocT. Toka 82 B nocr. Toka
MpenenbHoe BXOAHOE HanpsXeHne B cocrosHum 0 < 6 B nocr. Toka < 144 B nocT. Toka < 75 B nocr. Toka

B coctosHmm 1 > 19 B noct. Toka > 170 B nocr. Toka > 88 B nocr. Toka
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Mopaynu BxopoB/BbixoAoB ang Sepam cepuu 2000

Jloruyeckue Bxopbl

ESB/ESTOR

Hanpsixetue 24 - 30 B nocT. Toka 48 - 127 B noct. Toka | 220 - 250 B nocr. Toka
Tunuuroe notpebnexue 4 mA) 4 mAl) 3 MA
MpepnensHoe BxopHOe HanpsixeHue | B coctosHum O <6B <254B <50B

B cocTosiHmm 1 >17B >3368B >154B

(1). 10 mA ong mogyneit ESB n ESTOR, uarotosneHHbix 1o 01.01.2000

Tunbl IOrMYECKMX BXOAOB Sepam

YcTpoiicTea Sepam UMELOT IOrMyeckue Bxogpl NBYX TUMNOB:
® 1130/IMPOBaHHbLIE OT 3eMJIN IOrNYECKMe BXOAbI C 06LLUEN TOUKOI NOAKIIOHEHNS;

® HEe3aB/CUMbIe U30/IPOBAHHbIE OT 3EMAU JIOTMYEeCKUe BXOAbI.

MpaBubHOCTb BLIGOPA M UCTIONL30BAHMS NIOTMYECKMX BXOL0B 06ECNeYnBaeT:
® HOpMasbHYI0 PaGoTy YCTPOIACTB Sepam 1, €Cin CMOTPETh LLKPE, BCEi ANEKTPOYCTaHOBKM;
® [I0CTYNHOCTb MHGOPMALMK, BblAABAEMOI NOTMYECKUMM AaTYMKAMM.

He3azemnéHHbie noruyeckue BXoabl C 00LLeH TOYKONW NOAKIIOYEHNS

9T NoOrMYeckme BXoabl M30MPOBaHBI OT 3eMJTW, HO He M30MMPOBaHLI APYr OT Apyra (06Las To4ka). OHM MCNoNb3yloTes st
MoNy4eHust MHOOPMALIK OT CrIeaYIOLUMX NTOrNYECKMX AAT4YUKOB:
® 1130/MPOBAHHbIE [ATYMKY;
® [1aT4MKu, KOTOPbIE HE M30NIMPOBAHDI, HO HAXOASTCS B OLHOI SKBUNOTEHLIMANBHOI 30HE 3NEKTPOYCTAHOBKM;
® [1aT4MKu, NPEANOYTUTENLHO PACcroNoXeHHLIE Ha OAHOM 060PYA0BaHUM (HANPUMED, ANeKTPOABUraTene).

Pa3nnyHble NOrM4ECKIe aHHbIE NEPEHATC MO OAHOMY KAGeHo.

He3aBucumbie He3a3eMIEHHbBIE IOrMYECKNE BXOAbI

9T noruyeckme BXoabl M30AMPOBaHDI Kak OT 3eMAn Tak W Apyr OT Apyra. OHW UCNONb3YIOTCS A9 NONyYeHns MHdOpMaLMm OT
CefyIoLLMX NOrMYeCKIX aTYUKOB:
® HEN30MPOBaHHbIE (3a3eMNEHHBIE) AATYMKY;

® BbIHOCHbIE JATYUKM;

® JIaT4MKK, pacnosioXeHHbIe B HECKOJIbKUX HESKBUMOTEHLUNAIbHBIX 30HAX 9/IEKTPOYCTAHOBKU;

® [1aT4MKM, PACMONOXEHHbIE HA Pa3HOM 060PYLOBAHNM.

Y106LI 06€CTIEUNTL U3ONFLMIO KaXAO0r0 IOTNYECKOr0 BXOAA, KaKAAs Noruyeckas UHGOPMALMS LOMXHA 00s13aTeNbHO npoxoauTb NO

oTAenbHOMY Kabento.

CKa4aHo C relesepam.ru
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PexomeHpaauum no 3N1eKTPOMOHTaXY

ANEKTPUYECKIE MPOBOAHNKY, NMPUCOBANHAEMBIE K TIOTUYECKVM BXOIaM Sepam, NpoKabiBaloTCs BAOb METANNOKOHCTPYKLINA
0TCEKa CPEHEro HaNpsXeHs, 3aTeM 0TCeKa HU3KOTO HanpsxeHus. Takoi crnocod Npoknaaky No3BONSET yMEHbLUNTL NapasuTHbIE
KOHTYPbI C 3aMblKaHUEM Yepe3 3eMJI0. npOBOIJ,HI/IKI/I pacnosioxeHbl B 0O4HOM XryTe U M0 BO3MOXHOCTU CKPY4eHbl BO n3bexaHue
06pa3oBaHus KabesbHbIX METeNb.

OCTOPOXHO!

Puck HenpaBunbHol paboTbl

Mpy NpUCOEANHEHWM NOTUYECKIX BXOMIOB:
e u3beraitte 06pa3oBaHusa 6oNbLUMX KabembHbIX NETENb Ha Kabensx, MAYLMX OT PasNiHbIX UCTOYHUKOB NMUTAHWS;
® He 3aMblKaiTe HAKOPOTKO ra/lbBaHUYECKME PA3BA3KM.

HecoGnioaeHue aTux yka3aHuit MOXeT NPUBECTU K MaTepuanbHoMYy yLiepoy.

Ecnm ycnosus okpyxaioLLeil Cpefibl 1 YCTaHOBKM KpaiiHe HebnaronpusITHbl 4ig YCTpocTBa Sepam, HEOOXOAMMO MCMONb30BaTh
9KpaHMPOBAHHYIO BUTYIO Napy. B nomo6HbIX ciyyasix akpaH kabens I0iXeH ObiTb 3a3eMIEH HAa 060MX KOHLAX Kabens (Mpu ycnosuu,
4YTO CETb 3a3EMIIEHNS NEKTPOYCTAHOBKY SKBUMOTEHLMANBHAS).

Moaenb Sepam XapaKTepucTUKM NPOBOAHUKOB NIOrMYECKUX BXOLOB

Sepam cepum 10 CoenvHeHe 13 [BYX CKPYYEHHbIX MPOBO/OB.

Sepam cepuu 20 1 NPOBOAHMK Ha KNEMMY CeueHmem ot 0,2 10 2,5 Mm2 (AWG 24 - AWG 12)

Sepam cepum 40 AneKkTpu4eckasi NPOYHOCTb Pa3NIMYHbIX KOMNOHEHTOB 3TOr0 COeANHEHNS (NPOBOAHUKOB,

Sepam cepuv 80 NPOMEXYTOYHBIX KTEMMHUKOB U T.[l.) A0/KHA NPEeBbILIATb 3/IEKTPUYECKYIO MPOYHOCTb BX0Aa Sepam

(t.e. 2 kB peiicTB.).

Sepam 2000 CoenvHeHue U3 [BYX CKPYYEHHbIX NPOBO/OB.

1 NPOBOZHWK HA KNIEMMY CEYEHMEM 10 2,5 MM (AWG 24 - AWG 12)

AnekTpuyeckas NPOYHOCTb Pa3NIMYHbIX KOMIIOHEHTOB 3TOr0 COEAMHEHUS (MPOBOAHMNKOB,
NPOMEXYTOYHbIX KNIEMMHMWKOB U T.Ji.) AOMXHA NPEBbILATh 3NIEKTPUYECKYIO0 NPOYHOCTL BXoAa Sepam
(1.e. 2 kB peiicTB.).

UCTOYHMK NUTAHNS NNOrMYECKNX BXOAO0B

BHELLHMIA MCTOYHMK MUTAHMS TOMMYECKMX BXOLOB Sepam JOMKEH COOTBETCTBOBATL AUPEKTUBAM MO HU3KOMY HAMPSXKEHMIO U
aneKTPoOMarHUTHOM cosmecTumocTu (Mapkuposka CE). PaspaboTaHHble komnanmeid Schneider Electric MCTOYHMKM nuTaHms
OTBEYAIOT 3TUM TPEBOBAHUSM.

SﬂeKTpVI‘leCKaﬂ NMPOYHOCTb UCTOYHKUKA NUTAHNA [0JIXHA ObiTb HE MEHbLLE SJ'IGKTpI/I‘{eCKOVI MPOYHOCTM BXOJA UCTOYHMKA NUTAHWNA
Sepam (T.e. 2 kB geicrts. ).

KoHdurypaumm coeaMHeHui NOruueckux BXogoB Sepam

Mbl pekOMeH/yeM pasnnyaTth JIOrMYECKIE BXOfbI, UCNONb3YeMble B 1aHHOM BULE NPUMEHEHUS YCTPOICTBa Sepam, 1
HEMCNoMb3yeMble NIOrMYeckme BXxofbl. YToBb! elLE Bbillie NOAHATL YPOBEHb MOMEXOYCTOHYMBOCTI Sepam, Mbl PEKOMEHYEM
3aMKHYTb HaKOPOTKO KNEMMbl HEMCIONb3YEMbIX IOTMYECKMX BXOM0B. C 3TOi LIESbio MakCUMasIbHO KOPOTKUIA MPOBOAHHK (MOCT)
YCTaHABNMBAETCS MEXMY IBYMS KNieMMaMu pasbéma HeMcrosb3yeMoro NIOrMueckoro BXofa. [lns 06ieryeHms YTeHUs: CxeM B
HaCTOsILLEM pa3fene, 3Ta 0COGEHHOCTb He OTPaXeHa Ha CXeMax, NPUBENEHHBIX HA NOCNEAYIOLMX CTPaHNLAX.

B kaxa10M NpyMeHeHUM CefyeT pasnnyath Oruyeckie BXobl, OCTAOLLMECS BHYTPY NepuMeTpa aueitku CH, 1 noruyeckue Bxompl,
BbIXOAALLME 32 Npeaenbl sueiiku CH. YToObl pounnoCTPMPOBATL JAHHOE MONOXEHUE, Mbl OFPAHNYMMCS HECKOMBKVMM NPUMEPaMM
1CMONb30BAHMS HE3aBUCUMbIX HE3a3EMIEHHBIX JIOTMYECKMX BXOLIOB.

Kondurypaums WCTOYHMK NUTaHMS NOrUYecKoro Bxoaa Jlornyeckuii gaTumnk
Koxdurypaums Ne 1 BHyTpm otceka HH BHyTpm oTceka HH
KoHdurypauwms Ne 2 BHyTpu otceka HH BHe otceka HH, n3onnposaH
KoHdurypauus Ne 3 BHyTpm oTceka HH BHe otceka HH, 3a3emnéH
Koxdurypauus Ne 4 BHe otceka HH BHe otceka HH

Kaxpas KoHbMrypaums npouiocTpUpOBaHa Ha NOCEAYIOLMX CTPAHMLAX MOCPECTBOM NPOCTOM 3NIEKTPOCXEMbI.
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Kondurypaums Ne 1: normyeckuii gaT4Mk BHyTPU OTCEKA HU3KOrO HaNPSXXEeHUS

XapakTepucTuKn JaHHO KOHUrypaumm:
®  VICTOYHUK NuTaHNS (M30MMPOBAHHBIIA) pacnonoxeH BHyTpM sueiiku CH.
o Jlornyeckuin iaTumk pacrnonoxeH BHYTPH sueiikn CH.

372 KOHMrypauys xapakTepuayeTcst NOACOEANHEHNEM IOMMYECKOrO BbIXOAA Sepam K JIOr1yYeckoMy Bxoay Sepam u
NoApa3yMeBaeT, 4To BCe JIOMYECKME BXOAbI M BbIXO[bl OCTAlOTCS B npeaenax sueitku CH.

Otcek HH
UcTounmk
JlokansHoe 3a3emnenue (B otceke HH) nranma - MES114/MES114E/MES114F
. (M30MMpOBAHHBIiA) —
WCTOYHWUKA NUTAHWNS: @
- UCTOYHWK NMUTAHWUA NMOCTOAHHOIO TOKA: 2 Z
0 B (npy yCnoBuu, 4To MOASIPHOCTb «+» R 3 5011 © Hesasucumbiii
MCTOYHMKA nmaH.m He 3a3emreHa et g 1012 14— V130MpOBAHHbIE
B IPYTOM MECTe); = 121 4: 2 JIOTUYECKUIA BXOZ,
= UCTOYHWK NMUTAHUA NepemMeHHOro Toka: 8 _J'] 013 ] 4
N (npw ycnosuw, YT0 MCTOYHWK NUTaHMS 9 = H 5
V30/IMPOBaH. r :11 31014 122 <_ 6
J 123 < 7 W30n1poBaHHbIe
1. 11 45 JIOTVHECKME BXOAb!
K @ 124 <- AT ¢ o6weii TouKoM
r 4 1l 49 MOAKII0YEHMS
N —; Dm esd
g e ) 112 126 4_ J 10
7 ~
I Il RHG
10 o—
g am)dit
|
Mpoksiaaka anekTPONPOBOAKM MEXZY NIOTMYECKUM BbIXOLOM M JIOTYECKUM BXOLOM 7777

ycTpoicTea Sepam:
- CKPy4eHHbIe NPOBOAHNKN;
- NPOBOAHVKY NPOK/A/IbIBAIOTCS BO/b METAJUIOKOHCTPYKUMIA oTceka HH.
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Ocobble NpaBuia yCTaHOBKU

Kondurypaumsa Ne 2: normyeckuii faTyMK BHe OTCEKa HU3KOro HanpsXkeHus, U30NUPOBaH

XapakTepucTUKM LaHHOi KoHdUrypaumm:
® VICTOYHMK NUTaHWS (M30/IMPOBAHHBIA) PAconoxeH BHYTPM sueliku CH.
e Jlormyeckuin patumk BelHeCeH 13 sueiiku CH 1 NONHOCTLIO M30/IMPOBaH.

Otcex HH
He penaiite nokanbHoe 3asemnenue (B otceke HH) MES114/MES114E/MES114F
WCTOYHWKA NUTAHWUA:
- VCTOYHMK NUTaHWS NOCTOSHHOTO Toka: 0 B; 2 =
- UCTOYHUK NUTaHMs nepemeHHoro Toka: N. 341 5]o11 B
=
2 =012 =l 4
121 ] 2
= b
\ WCTONHMK niTaHms g 31013 L g
(M307MPOBAHHBIIA) = 2 15 2
13yT>go1a 1224
123y 7
@ 124 77 8
Jlornyeckuii patumk C e
= | | D sy e
J .| 2
A \ g C T >12 o <j_ 10
g == iE
i ==
N P

- CKPY4Y€HHble MPOBOAHUKM;

- MPOBOAHMKI NPOKNAALIBAIOTCS BAOMb METANOKOHCTPYKLMI siueiikv CH, 3aTem BROMb
KOHCTPYKLIViA 3N1eKTPOYCTaHOBKM (KabenbHbIe JIOTKM, MeTaneckue kabenbHble kaHasbl U T.4,.).

MpoK/azka 3NeKTPONPOBOAKM MEXZY JIOrMYECKVM AT4KOM U JIOrVYECKVM BXOZOM YCTPOWCTBa Sepam:

[poknaaka anekTPONPOBOAKM MEXAY NOTUYECKUM aTYMKOM W JIOTUYECKUM BXOLOM YCTPOIACTBA
Sepam: yMHa CoeanHeHNs He fOMXHA npesbiluatb 500 M (1000 M NpsiMoro 1 06paTHOro NPOBOZOB),
€C/M JINHISE HE U3 3KPaHMPOBAHHON BUTOIA Napel.

OrcytcTeue 3a3emneHms ucTouHuka nutaHus (0 B unu N) obecnieunsaeT AoCTYNHOCTb MHbOPMALMK, IaXe B Cly4ae NOBPEXAEHNS

M30519U1Kn OQHOr0 U3 INEeKTPUHECKUX NPOBOAHNKOB, I'IpVICOGD,VIHéHHbIX K JIOrn4eckomMy aatyuky.

TeM He MeHee, ecnv BO3HMKIA He0OXOAMMOCTb 3a3EMIIUTb UCTOYHMK NUTAHWUS, UCTOYHUK OMKEH ObiTh 3a3eMNEH TONLKO B OfIHOI

TONKE [151 NPENOTBPALLEHNS NI06OI LMPKYNSALMM TOKa.
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Ocobble NpaBuna YCTAHOBKM

Kondurypaumsa Ne 3: normyeckuii 4aTymk BHe 0TCEKAa HU3KOr0 HaNPSKeHUs, 3a3eMNéH

XapakTepucTuKn JaHHO KOHUrypaumm:
®  VICTOYHUK NuTaHNS (M30MMPOBAHHBIIA) pacnonoxeH BHyTpM sueiiku CH.
o Jloruyeckuin jatumk BbIHECEH U3 iueiiku CH 1 3a3emMnéH.

Otcek HH
- MES114/MES114E/MES114F
He penaiite nokanbHoe 3a3emnerue (B otceke HH) |
VCTOYHWKA NUTAHMS: O =
- UCTOYHMK NUTaHWS NOCTOAHHOrO Toka: 0 B; 2 ¢ o1
3 ol
- ICTOYHUK MUTaHWs NepeMeHHOro Toka: N. = ®
2012 =g
] 121
g =3 2
NCTOUHMK nuTaHus g d | 013 ] g
(M307MpOBAHHBIiA) 1 ol 122 < 6
12 —1—" )l 7
— 123 <_
124 7 8
Jlornyeckuit aaTumk r C ‘ﬁ' <
A g
— ] | D s
iRLX r N A sqbe Y
torpms
WD s
/7777
Mpoknazika aNeKTPONPOBOAKI MEXULY NOrVYECKIM ATYMKOM W NIOTVYECKMM BXOZOM YCTPOIACTBA Sepam:
- CKPYYEHHbIE MPOBOLHUKN;
- NPOBOAHMKM NMPOKNAAbIBAIOTCS BAOMb METANIOKOHCTPYKLMIA Sueiiku CH, 3aTem Boonb
KOHCTPYKLViA 3NIEKTPOYCTAHOBKM (KaGesbHbe JOTKU, METAMYECKIE KabeNbHbIE KaHasbl U T.14.).

Mpoknagaka anexTponpOBOAKY MEXAY NOTNYECKVM ATYMKOM U JIOTM4ECKMM BXOLOM YCTPOIACTBA
Sepam: AnMHa coeanHeHns He fomxHa npessiwars 500 m (1000 M npsiMoro 1 06paTHOro NPOBOAOB),
€C/M IMHUS He 13 3KPAHWUPOBAHHOIA BUTON Napbl.

OtcyTcTBYE 3a3eMiieHNs UCTOuHMKA nuTaHus (0 B uam N) no3sonsieT u3bexatb LMpKYISLmMM TOKOB MOMEX B SNEKTPUYECKMX
MPOBOAIHMKAX JIOTMYECKOr0 BXOAA. Takue TOKU MOTYT HapyLMTb GYHKLIMOHMPOBAHME JIOTUYECKOrO BXOAA.
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Ocobble NpaBuia yCTaHOBKU

Kondurypaums Ne 4: noruyeckmit AaT4mK U €ro MICTOYHUK NUTaHUS BHE OTCEKA HU3KOro HanpshKeHus

XapakTepucTUKn LaHHO KoHdUrypaumm:

® VICTOYHMK NUTaHWS pacronoxeH BHe sueiku CH.

o Jlormyeckuin patumk BoiHeCeH 13 sueiiku CH.

o Jlornyeckuid JaT4MK (MM UCTOYHWK NUTAHMA) 3a3EMITEH.

Otcek HH
MES114/MES114E/MES114F
- =
2 0+1=
3L >Jon
] ’___||2|012 2
- 1
‘S 21 Y 5
813013 1 4
VICTONHUK nuTaHNs = o g
JIOrMYeCKoro Bxoaa }‘1,2 L1 51014 122 {7}
- 123 T 7
1 { 8
] © 124 ([
C C El M A g
L _} _I Py ') 111 125 (J_
i | 4 ¢— L 10
Jlorvyeckuii JaTimk A \ A - -{'} 12 ¢
4 D13
10 o—
1 14 14
17777
Mpoknazika 3neKTPONPOBOAKM MEX/ly NIOTVHECKIAM IATYVKOM M JOrMYECKIM BXOZIOM YCTPoiicTBa Sepam:
- CKPYHEHHbIE MPOBOJHMKM;
- NPOBOAHYKIA NPOKNA/LIBAIOTCS BAOML METANNOKOHCTPYKLMI S4eiikin CH, 3aTeM B0 KOHCTPYKLMiA
3NEKTPOYCTaHOBKM (KaBenbHbIe IOTKM, MeTannyeckme KaBenbHble kaab! v T.71.).

Mpoknazka aNeKTPONPOBOAKY MEXY NOMMYECKVM JAT4YMKOM U JIOTUYECKUM BXOLOM YCTPOICTBA
Sepam: AnMHa CoeMHeHNs He 1omxHa npesbiwats 500 M (1000 M npsimoro 1 06paTHOro NPoOBOAOB),
€CTIN NIMHWS HE U3 3KPAHUPOBAHHO BUTOI Napbl.
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Ocobble NpaBwia YCTaHOBKM

UcTouHMK nuTaHus U30JIMPOBAHHLIX JIOTUYECKUX BXOA0B

130A1MPOBaHHBII IOTMYECKIIA BXOA YACTO UCMONb3YETCS ANs NOAYYEHUS MHPOPMALWN OT HEU30MPOBAHHOTO BLIHECEHHOTO
JIOrn4yeckoro aarynka.

Mcnonb3oBaHe M30MPOBAHHBIX IOTMYECKIX BXOLOB TPEGYET NPUHSITUS HEKOTOPbIX NPEABAPUTESbHBIX MEP NPESOCTOPOXHOCTH,
OMMCaHHbIX B CELYIOLLEM NPUMEpE.

Ha HuxenpuBeagHHON CxeMe, He3aBUCUMbIE M30MPOBaHHBIE ormyeckue Bxoasl 111 1 114 nonyyatoT HGOPMALMIO OT IOTUHECKMX
[JaT4MKOB. ITN NOrNYECKIE AATUMKI BbIHECEHDI, HE M30MIMPOBAHLI M PACTIONOXEHBI B PA3HbIX 30HAX AMEKTPOYCTAHOBKU. CTOuHMK
nuTaHns — obLLmin ang noruyeckux Bxoaos 111 u 114,

Orcex HH
MES114/MES114E/MES114F
© =
2 El=h)
3 o on
N30mmpoBaHHbIA 5 Z
UCTOYHUK MUTaHNS, 6 311012 |214: :12
06mit ang 8 ‘_2013
JIOrM4ECKIX BXOL0B 9 ’——5 | g
Bfon i
gt - 123 qn 8
- 124 777
Jloruyeckuii parunk - / i "\ g <
- ] D sy °
_] _‘ = L
4 o= 112 = 10
. $ED 2 ey
PasHocTb n N g ‘::D I3
HOTeH- loruyeckwii JaTumk - C 10
unanos _ . - H —!}114
= G2

/7777 MO
CornacHo 3Toii CXeMbl, ECNIM HET YPaBHUBAHUS NOTEHLIMANOB, TO B C/ly4ae NOBPeXAeHUs n3onauum B 30He M1 nnm M2, mexay
nokanbHoii 3emnéii M1 1 nokanbHoii 3emnéii M2 MOXET CyLLLECTBOBATL PA3HOCTbL NOTEHLMANOB. 3TO MOXET NPUBECTU K LIMPKYNSLIAN
TOKa MoMeX, MAYLLEro Hasag, B 0OLLMIA 151 NIOrMYecKMX BXOAO0B UCTOYHMK NUTaHMS. B 3aBUCKMOCTM OT 06LLEro CoNpoTUBNEHNS
1CNOSb3yeMbIX NPOBOAHbIX COEAMHEHNIA, 3TOT TOK 3aTeM npeobpasyetcs B AnddepeHLmuansHoe HanpskeHue, 06HapyX1Baemoe
NIOTMYECKMM BXOIOM. B pesynbTate MOryT BO3HUKHYTL COOM B paboTe NIOr1yeckux BXOA0B.

Yr106bl NPefoTBPATUTL BO3MOXHbIE HAPYLLIEHWS! DYHKLIMOHUPOBAHWS!, BbI3bIBAEMbIE OOLLMM 15 HECKOMBKUX JIOMMYECKUX BXOOB
MCTOYHWUKOM NUTaHWS, MCTOYHWK MUTAHMS N0OOr0 M30/IMPOBAHHOIO JIOTMYECKOr0 BX0AA A0MKEH ObiTh NPefHa3HAYEH TONbKO NSt
3TOro BX0Aa, Kak NOKa3aHO Ha HKENPUBEAEHHON CXEME.

Orcex HH
MES114/MES114E/MES114F
O
2 %
3 [ 1011 |
5 =01 e
6 | 4 1
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8y 013 144
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= 1 e
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Ocobble NpaBuia yCTaHOBKU

Jlornyeckue BbIxogbl

Beepnenune
YcTpoiicTBO Sepam MMEET U30/IMPOBAHHbIE JIOTUHECKME BbIXObI.

Monb3oBarenb MOXET UCNONb30BATH 3TH JIOTUYECKME BbIXOLb! HA CBOE YCMOTPEHUE UM XE UM MOXET ObiTb Ha3HAYEHO
OnpeaenéHHoe NPUMEHEHNe (Hanpumep, YNPaseHUe KaTyLIKON aBTOMAaTnieckoro Boiknoyarens CH).

Jlorvyeckme BbIXOabl COCTOSIT U3 CYXOr0 KOHTAKTa, MPUHAANEXALLEro 3NIEKTPOMEXaHNHECKOMY PESIE C HYNIEBLIM NOTEHUMAIOM. s
YNPaBseMOiA JIOrUYECKUM KOHTAKTOM Harpy3kv He06X0AMM BHELUHWIA MCTOYHWK NUTAHMSI (MOCTOSIHHOIO WM NEPEMEHHOIO TOKa).

Tunbl normyeckux Boixogos Sepam
B 3aBMCMMOCTM OT MOAEM, YCTPOKCTBO Sepam UMEET NOTMYECKUe BbIXOb! [BYX TUMOB:
e Jloryyeckue Bbix0bl, NPeAHA3HAYEHHbIE AN YNPaBNeHusl. AT BbIXObl MCMONb3YIOTCS B OCHOBHOM [1/1sl NIOCHIIKM KOMaH,

YNPaBNeHns Ha KOMMYTaLWMOHHYI0 annaparypy CH.
e Jloruyeckue BbIx0abl, NPEAHA3HAYEHHbIE 1St CUTHA/IM3aUMM. 3T BbiX0Aa 06bIHO UCMONb3YIOTCS /1S NEPEfadn AaHHbIX.

Mogenb Sepam Jlornyeckue BbIXOAbI yNpaBieHUs Jlornyeckue BbIXOAbI CUTHANMU3aLMK
Sepam cepum 10 01,02, 03, 04 05, 06, 07

Sepam cepum 20 01, 02, 011, 03 cepum 2008 03,04, 012,013,014

Sepam cepum 40 01, 02, 011, 03 cepum 2008 03, 04,012,013,014

Sepam cepuu 80 01, 02, 03, 04, 0x01 05, 06, 0x02 - Ox06

Sepam 2000 Jlornyeckue Bbixofbl He pasnuyaioTcs

HoMuHanbHbIN TOK M TOK OTKIKOYEHNS JIOMMHECKNX BbIXOAOB YNPABNEHS NPEBLILLAIOT AAHHBIE BENYMHBI IOTUHECKUX BbIXOLOB
CuUrHanuaaumn. or NPaBWJIbHOIO UCMOJIb30BAHWS JIOTMYECKUX BbIXOA0B 3aBUCUT NMPOAOIXUTENIbHOCTD CJ'Iy)K6bI ANEKTPOMEXaHNYECKNX
pene 1 npaBunbHasi pabota ycTpoicTea Sepam.

Cne,u,yeT BbINOJIHATb YNCTKY NOBEPXHOCTU KOHTAKTOB pene|7|Hb|x JIOrn4eckmx BbIXOA0B. Pekomer,yeTca obecneunBatb LMpKynauuio
MWHUMaAJIbHOIO TOKA B KOHTAKTE C LIENbI0 pa3pyLlueHusa 0K1CIoB, MOMYLLIMX NOABUTLCA HA MOBEPXHOCTU KOHTAKTA.

Jlorvyeckmii BbIXOL, M3HAYaIIbHO NPeHa3HAYEHHBIA AN YIPaBNEHs CUIOBOM HArpy3KoiA, MOXET ObiTb MCMONb30BaH 1S
YNpaBeHns IOTMYECKUM BXOLOM YCTPOCTBA Sepam. B 3TOM Cryyae BbIXOA HUKOTAA HE JOMKEH MCNONb30BATLCS 41K OTKIHOYEHUS
60M1bLLIOro TOKA.

OTK/I04EHME TOKA B HECKOJbKO aMmnep NPUBOAWT K Pa3pyLUEHMIO TOHKOTO C/ost 30/10Ta, HAHECEHHOTO Ha KOHTAKTI

3/1IEKTPOMEXaHMYECKOTO penie. PaspyLueHmre 310ro 3010T0ro C/ost MOBLILLAET UCXOAHOE OMUYECKOE CONPOTUBIEHWE KOHTAKTa pene 1
ABNSETCS NPUYNHOIA HEHAAEXHOCTU NEKTPUYECKOrO KOHTAKT s Ccnabblix TOKOB.

58
cKavaHo c relesepam.ru



Ocobble NpaBwia YCTaHOBKM

PexomeHpaauum no 3N1eKTPOMOHTaXY

AnekTpuyeckre NPOBOAHUKM, MPUCOEAUHSIEMbIE K JIOMMYECKUM BbIXOAAM, PACTIONOXEHLI B OAHOM XIyTe 1 N0 BO3MOXHOCTM
CKpY4eHbl BO n3bexaHne 06pasoBaHns KabenbHbIX NeTeNb.

OCTOPOXXHO!

Puck HenpaeunbHOIi paGoTbi

anI NpuUcoeauHEHUN Norm4ecknx BbIXOL0B:
e u3beraiite 06pasosaHM9| 6onbLUNX KaBenbHbIX NeTeNb Ha kabensix, MAYLWKX OT Pa3/INYHbIX UCTOYHMKOB NUTAHUS;
® He 3aMblkaiTe HaKOPOTKO ralbBaHUYECKNE PA3BA3KM.

HecoGniopeHue 3Tux ykazaHuii MOXET NPUBECTU K MaTepuanbHOMYy ylepoy.

AnekTpuUyeck1e NPOBOAHUKM, MPUCOEAUHSIEMbIE K JIOMMYECKMM BbiX0AaM Sepam, NpOKNaablBaloTCs BAOb METaIOKOHCTPYKLMIA

0TCeKa CPEOHEro HaNpsXXeHms), 3aTeM OTCeKa HU3KOrO HaNpsxeHus. Takoii €noco6 NPOKNaaKK NO3BOJIAET YMEHbLLUUTL NAPa3UTHLIE
KOHTYPbI C 3aMblkaHNeM Hepe3 3eMio.

Mogenb Sepam

XapaKTepucTuKu NPOBOAHUKOB JIOrM4E€CKUX BbIXOAO0B

Sepam cepum 10
Sepam cepun 20
Sepam cepum 40
Sepam cepum 80

CoeamHeHue 13 ABYX CKPYYEHHbIX MPOBOAOB.

1 NpoBOAHMK Ha Knemmy cevenmeM ot 0,2 [0 2,5 MM B 33BUCMOCTH OT noTpe6IsiemMoro Harpy3aKkoii Toka.
AnekTpuyeckas NPOYHOCTb Pa3NNUYHbIX KOMMNOHEHTOB 3TOr0 COeAuHeHUs (NPOBOAHUKOB,
NPOMEXYTOYHbIX KNEMMHUKOB U T.A.) AO0/KHA NPEBbIWATh 3NEKTPUYECKYI0 NPOYHOCTb BXOAA
Sepam (t1.e. 2 kB peiicTB.).

Sepam 2000

CoeauHeHe 13 [BYX CKPYYeHHbIX MPOBO/O0B.

1 NPOBOAHMK HA KNEMMY CEYEHMEM 0 2,5 MM B 3aBUCUMOCTM OT NIOTPEGASEMOTO HArpy3KOiA TOKA.
AnekTpuyeckas NPOYHOCTb Pa3NNYHbIX KOMMNOHEHTOB 3TOro CoeAuHeHUs (NPOBOAHUKOB,
NPOMEXYTOYHbIX KNEMMHUKOB M T.[1.) A0/IKHA NPEBbIWAaTh 3/IEKTPUYECKYIO NPOYHOCTb BXOAA
Sepam (T1.e. 2 kB peiicTB.).
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Ocobble NpaBuia yCTaHOBKU

Mpumep 3nekTpoMOHTaXa

XapaKkTepuCTUKA AAHHOI KOHPUIYpaLMK 3NeKTPOMOHTAXA:
® VICTOYHMK NUTaHWS pacronoxeH BHe sueiku CH.
e Harpyaka, nutaemas 1 ynpaensemas OT JIOr4eckoro BbixoAa Sepam, HaxoauTCs Ha paccTosHUM OT sueitku CH.

Orcek HH

He penaiite nokanbHoe 3aemnenme (B otceke HH) VcTossn nnTani
) (K307MPOBaHHIT) MES114/MES114E/MES114F
WUCTOYHMKA NUTAHUS:
- UCTO4HMK NUTaHWS NOCTOHHOrO Toka: 0 B; —
- UCTOYHMK NUTaHNA NepemMeHHoro Toka: N. -‘\"““‘L g 501 1
= ®
= 8 5012 il
= 121 (‘I 2
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e Dm s
tbDnz ey 10
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e i

Mpoknagaka anekTponpoBOAKY K NOMNYECKOMY BbIXOAY YCTPOiACTBA Sepam:
- CKpY4eHHble NPOBOAHNKM;
- NPOBOAHMKM NPOKNAABIBAIOTCS BAOb METAUIOKOHCTPYKLMIA ueiiki CH.

OTCYTCTBMe 3a3eMIEHNA UCTOYHMKA NUTAHUSA (0 B wnmn N) 00ecneymBaeT rotoBHOCTb (I)YHKLI,VIVI, J[axe B Clly4yae NoBpPeXaeHnsa
U3015ILMN OSHOIO U3 3NIEKTPUYECKMX NPOBOAHUKOB, MPUCOEANHEHHDIX K HAarpy3ke.

Tem He MeHee, ec/i1 BO3HIKA HEOGXOAMMOCTb 3a3EMIIUTb UCTOYHWK MUTAHWUS, UCTOYHUK JOSKEH ObiTb 3a3EMIIEH TOMKO B OJHOIA
TOYKE AN NPeOTBPALLEHNS M0G0 LMPKYNSLMN TOKA.

YcTpoiicTBa orpaHuyeHus nepeHanpsixkeHns UHAYKTUBHbIX Harpy3oK

Jlornyeckuii BbIxog, YCTPOCTBA Sepam MOXET YNpaBngTh HArpy3koi pasHbIX TUMOB:
® KaTyLIKa KOHTAaKTOPa;

® KaTyLLIKa 3/1eKTPOMEXaHNYECKOr0 ene;

® CUTHaNbHBIV MHAVMKATOP;

® JIoruyeckuii Bxog Sepam v T.4.

OTa Harpy3ka MOXeT HaxoauTbes B otceke HH nnu BHe sueitkn CH.

Ocoboe BHUMaHWE CieayeT YAENSTb YPaBNeHuto MHAYKTUBHbIMM Harpy3kamu. J1ioGast MHAYKTVBHAs Harpyaka (HanpuMep, karyLuka
KOHTaKTOpa) Bbi3bIBAET NepeHanpsixeHmne. BoiCBOGOXIAEHME 3HEPTIM, HAKOMMIEHHOI KATYLLKOI KOHTAKTOPa, NPW PasMblkaHni Lienu
KaTyLUKY NPUBOAMT K NEpeHanPAXeHMIO Ha KneMMax 3Toi KaTyluki. Takoe nepeHanpsxeHre MOXeT okasblBaTb BO3OYXaaioliee
JeicTeue M CNOCOBHO HApyLWMTL PaboTy aNEKTPOHHOTO 06OPYLOBAHMS.

HacTosTeNbHO PeKOMEHAYETCS UCMOsb30BaTb YCTPOCTBO OrpaHMyeHs NepeHanpsiXeHns Ha KneMMax Harpyaku Takoro Tuna, Tak
KaK BOZHUKLLMIA NepexoaHoi npoLecc GYAET pacnpoCTPaHATLCS HA COCEAHME ANEKTPOHHbIE YCTPOIICTBA (3alLMTHBIE pene,
U3MEpUTENbHbIE NPUBOPLI, KOMMYHUKALIMOHHBIE YCTPOICTBA M T.[.), & TaKXe Ha GNM3nexalime ek 1 Lienu.

Bo3HuKaeT p1ck HapyLLeHnst pYHKLMOHMPOBAHWS BbilLEYKa3aHHOro 000PYL0BaHMS, AAXE eC/i OHO OTBEYAET TPebOBaHUSIM
CTaH[apTOB M0 aneKTpoMarHuTHoi coBMecTmocTi (M3IK 60255-22 n MIK 61000-4 AMC), Tak kak BO3MYLLAIOLLEE BO3AENHCTBUE
nono6HbIX NepPexoaHbIX NPOLIECCOB ropasao CUbHEE OrOBOPEHHONO B CTaHAapTax. [paBunia anekTpoMarHuTHO COBMECTUMOCTH
TaKoke TpebyIoT OrpaHUYMBaTL BO3MYLLEHUS Y MCTOYHUKA.

Huxe onucaHbl HEKOTOPbLIE OrPaHNYUTENN NEPEXOLHOTO NEPEHANPSIXEHNS:
e oz cBOOOAHOIO X0fa (TOMbKO 151 KAaTYLLUKM NOCTOSIHHOTO TOKA);

® Pe3NCTUBHO-EMKOCTHas Lienb (RC-Lienb);

® BapucTop.
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Ocobble NpaBwia YCTaHOBKM

Ovop cBo00AHOrO X0Aa (TONBKO KaTyLIKa NOCTOSIHHOTO TOKa)

XapakTepucTuKu yCTpOMCTBa:

® BbiEPX1BaeMOe 0OpaTHOE HanpsiXeHUe He MEHEe YeM B 2 pa3a MPeBbILLIAET MAKCUMaIbHOE HanpsiXeHUe UCTOYHWKA NUTaHWS;
® [IpSIMOii TOK He MeHee 4YeM B 2 pa3a MpeBLILLIAeT MaKCUMaIbHbIN TOK, NOTPE6NSIEMbIi BLIXOLHLIM Efe.

lMpumep HanpsXeHus, MI3MEPEHHOTO Ha KNEMMaX BCMOMOraTeNbHOro Pene npu HanpsXeHuu nutaxmus 1 10 B nocTosiHHOrO TOKa:

bes avopa cBo60AHOIO X043, C 04eHb BbICOKVM M 04eHb BbICTPbIM C amonom cBoboaHOrO Xoaa:
MONOXMTESNbHBIM BbIGPOCOM W 04eHb LUMPOKUM OTPHLIATENbHBIM
BbLIOPOCOM:
Tek Jl @ compieteaca. M Pos: 100.0 ps TRIGGER Tek Jl @ compieteaca. M Pos: 100.0 ps TRIGGER
v
+ Type Type
Source Source
Slope Slope
L
Mode Mode
Connection )
Msc?ous CH3\L64.0V M 500 ps CH3\64.0V
CH3 500V 19-Mar-09 21:47 <10Mz CH3 500V 19-Mar-09 21:47 <10Mz

NapannenbHoe coepuHenue RC-Lenu ¢ KaTyLWKOi (KaTylika nepeMeHHOro U NoCcTOSHHOTO TOKa)

Pekomer.yemﬂ MCcnob30Bath akceccyap, npe,uﬂaraeMblﬁ U3roToBuTENEM pene.
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Ocobble NpaBuia yCTaHOBKU

NapannensbHoe coepuHenne RC-uenu ¢ KOHTaKTOM ynpaBneHus (KaTylwka nepeMeHHOro U NoCTOSHHOO TOKa)

i @M’E

RC-uenb coctouTt u3 conpotusnenms R u émkoctn C knacea Y.

B o6Luem cnyyae, Mbl MOXEM paccMaTpuBaTh CELyHoLME KpUTEpUN:
e R=E/i
e 3Hauenvie C, BbpaxeHHoe B MKD, paBHO 3HaueHUIO i, BolpaxeHHOMY B A (npumep: ecin i = 2 A, 10 C = 2 Mk®).

Ecnu BennumHa Toka He U3BECTHa, CriesyeT 1cnonb3osath koHpeHcarop 0,1 Mk®d. Buinepxvsaemoe HanpsxeHve TpaHcdopmaropa
[DONXHO MO KpaiiHeii Mepe B 1,5 pasa npeBbiLath HanpsxeHue E.

3alwmTHbIE YCTPOIACTBA TAKOTO TUMA HE BXOAST B COCTAB Sepam no CAEeAYIOLLMM OCHOBHBIM MPUYMHAM:

e HecomecTMOCTb CO cTaHaapTamu UL: KopoTKoe 3amblkaHne 3TX KOMMOHEHTOB NPUBEAET K KOPOTKOMY 3aMbIKAHMIO MCTOYHMKA
MUTaHUS U HEBO3MOXHOCTW TECTUPOBAHWS HA NPEAENbHYIO TEMNEPATYPY (PUCK BO3ropanms).

o [lpobneMbl C OTKIIIOYEHUEM HA NOBPEXAEHME: 0TKa3 3TUX KOMIMOHEHTOB NPUBEAET K PUCKY IOXHOrO OTKIIIOYEHUS NN
HecpabaTblBaHWs B CNy4ae 3M1EKTPOMArHUTHOTO BO3MYLLEHMS!, He 0OHapYXMBAEMOro YCTPOCTBOM Sepam.

e HecoBMECTMMOCTb OrpaHU4eHNiA MO 3MEKTPUYECKOMY PEXMMY: OrPaHUUYMTENN NEPEHANPSXEHNIA TAKOrO TUNA LOMKHI
PacCcuMTLIBATLCS B COOTBETCTBUM C XaPAKTEPUCTUKAMM 3aLLMLLAEMO KaTyLLIKW (HANPSXXEHWE, MOLLHOCTb,
NePEMEHHbIN/MOCTOSHHBIA TOK U T.4.), B TO BPEMS KaK YCTPOACTBO Sepam A0MXHO COOTBETCTBOBATH LLMPOKOMY AMAna3oHy
BCMOMOraTesIbHbIX HaNPSXEHWIA.

Bapucrop (kaTywuka nepemMeHHOro nin NoCTOSIHHOIO TOKa)

Al

BapucTop nonxeH paccuuTbiBaTLCS A4J1S KAXA0ro KOHKPETHOIO Cily4ast B 3aBUCUMOCTM OT CIIEAYIOLLMX /IEMEHTOB:
® BU[ NPUMEHEHUS,

® HanpsaxeHue;

® paccenBaemas 3Heprus.
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Ocobble NpaBwia YCTaHOBKM

YacTHblil cnyyali: OTKIIOYAIOWANA KaTyLKa aBTOMaTUYECKOro BbiKloYaTens

Korpa ycTpoiicTBo Sepam BbiZaéT kOMaHAy Ha OTKIHOYEHUe, KOHTAKT Bbixofa O1 3aMblkaeTcsi, 3aTeM pa3MblkaeTCsl MOCe BblLePXKM
BPEMEHM (B CNyyae HE3aBUCMMOIA OTKITIOYAIOLLEN KaTyLLKK). B TeueHme nepuoaa akTueaLmm KatyLuka HakanaueBaeT SHepruio,
KoTopasi BbicBoboxaaetcs, koraa O1 oTK04aeTCs U pa3MbIkaeT LieMb. ITa S3HEPrUs reHEPUPYET BbICOKOBONIbTHOE BO3MYLLIEHUE,
XapakTepu3ytoLeecst 60/bLLION MOLLHOCTBIO M BbLICOKOIA YACTOTOA, W BbI3BIBAET Ayry Ha knemmax koHTakta O1.

A)

x 1
-
Hanpsixenve nyrn

Karywka
pene

Bok ynpasnexns aBTOMaTU4eCKUM BbIKIIOYATENEM 00bIYHO COAEPXMUT KOHTAKT MOSOXEHMS, COBAVHEHHDIV MOCNEA0BATENLHO C

KaTyLLKON.
+110 B nocT. Toka
KabenbHble XryTbl Mexzy
Sepam _____,,_,--""" 1BEpbIo 1 oTcexom HH
@ 1+ f\ -""
9
E;é?j 4
01 |_ Is k J TMosiBneHve ayrv B 3T0M MecTe
1 Y B CTaHAIApTHOIA Uenu
. P
OtkniodeHve 3
ov

B naHHoM o6uiem cnyyae, ayra, Bbl3BaHHas Pa3MblkaHUeM Lieny OTKIIOYAIOLLEN KaTyLLKM, BO3HMKAET Ha KJIEMMax 3TOr0 KOHTaKTa,
KOTOPbI/A pasmblkaeTcs 0 Bbixoaa O1.

Bo3aMylLLEeHME B 3TOM Clyyae OrpaHMuMBAETCS NPELENaMM 0TCEKA CPEHEr0 HANPSXEHUS SHeliku 1 He LMPKYNMPYET B kabensix,
UIYLNX K 3aLMTHOMY Pene, YTO NPeaOoTBPALLAeT ero PacnpoCTPAHEHWE B HU3KOBOMLTHBIN OTCEK.
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Ocobble NpaBuia yCTaHOBKU

CoepuHenus gns q)YHKLIMM NIOrMyecKom CeleKTUBHOCTU

BeepeHune

Jlornueckne CoeanHeHs), UCNoNb3yeMbIE B pamMKax GYHKLIMM NIOTMYECKON CENEKTUBHOCTY, COCTOSIT U3 CUrHANbHBIX PENeiiHbIX
BbIXO[10B 1 JIOTU4ECKNX BXOM0B.

OcHOBHble GaKTOpbl pacyéTa cCoeanHeHus!

[py pacuéTe NorMYeckoro CoeAMHEHMs LOMKHbI YYUTBIBATLCS CNEAYIOLMe NapaMeTpbl:
® MUHUMAIIbHOE paboyee HaMpsKEHME;

®  MaKCUMabHBbI paboymin Tok;

®  HanpsiXeHue MaKCUMabHOTO NOPOra OTKIIOYEHUS;

® MUHMUManbHOE ceyeHue kabens;

® MaKCUMabHas /IMHA COEMHEHNS.

B HEKOTOPbIX Cy4asix COBAMHEHMS MOXET NOABEPraTbCs BOSLEHCTBUIO 3NEKTPOMArHUTHBIX BO3MYLUEHMIA. [isi MUHUMM3aLMK STOro
BO3AEMCTBUSI HEOOXOAMMO NPUHSTH COOTBETCTBYIOLLME MEPbI.

Pacyét MakcumanbHoi TeopeTuYeckoi JJIMHbI COeANHEeHNS

MakcumanbHoe CONpoTUBAEHUE COeANHEHUS = (MUHMMaJIbHOE Paboyee HanpsiXeHue - HanpsiXeHre MakCUMabHOro nopora
OTKINIOYEHMS) / MAKCUMAJTbHBII Pabounil Tok

[pwn atom:

® MUHUManbHoe paboyee Hanpsxenue: 24 B noct. Toka - 20 % = 19,2 B;
® HanpsbkeHne MakCMMaIbHOro nopora oTkoyeHus: 14 B;

® MaKCUMaIbHbIi pabounit Tok: 3 MA.

Takum 006pa3omM, MaKCUMaNbHOE CONPOTUBNIEHUe coeauHeHus = 1,73 kOm

MakcumanbHasa AnuHa COeAUHEHU = MaKCUMaIbHOE CONPOTUBIIEHNE COEAVHEHNS / MOTOHHOE COMPOTUBAEHNE A
MWUHUMAJIbHOrO CEYEHNst UCTIONb3YEeMOro NPoBoAA

[Mpwn atom:

® MUHUMAIIbHOE CeyeHue NpoBoga: 0,2 M2

® OrOHHOE COMPOTUBIEHUE AN MUHUMATBHOIO CEYEHUS UCMOAb3yeMoro nposoaa: 86,4 MOm/M.

Takum o6pasom, MakcumanbHas anuHa coeguHenus = 10 000 m (npsiMoii n 06paTHbIit NpoBoAa)

B peanbHOCTU HEOOXOAMMO YYUTLIBATh YCJIOBMS OKPYXKAIOLLEi Cpefibl M YCTAHOBKU; BbilLIEYKa3aHHOE 3HaYeHue
JJIMHBI AACTBUTENBHO NP NPEANON0XEHNUU, YTO 3TU YCIIOBUS MAEaNbHbI.

[Apyrve yuntbiBaembie pakropbl

JononHutensHo cleayet yuutbieatb Cneayiowmne ¢aKTOpr:
® Bpems NPOoXoXaeHns CUrHana npu SMeHeHn COCTOAHNS;
® [10rOHHas EMKOCTb COEAMHEHMS MO OTHOLLIEHMIO K 3eMJie.

Bpemsi npoxoxaenus ons coenmHenus anuHoit 5000 m cocTaenset 33 MKC (BpeMst MpoxoxaeHus 6,6 He/M). 310 03HavaeT, 4To
CHMTbIBAHWE U3MEHEHWSI COCTOSIHUS! IONIXHO 3aHUMaTh Goniblue BpemeHu. B obiuem cnyyae, cnemyet npumMeHsiTb koaddULMEHT He
meHee 3, T0 ecTb Bpemsi He MeHee 100 Mkc.

[NoroHHasi EMKOCTb COBMHEHMS! MO OTHOLLEHMIO K 3eMJie BO3PACTAET C YBEMYEHNEM [UIUHBI coeanHeHuns. CpeaHee 3HaueHne
coctaenset nopsiaka 10 - 50 nd/m B 3aBCMMOCTM OT cnocoba anekTpoMOoHTaxa. EMKocTb ang coeamHenns anunoii 5000 m
cocTaeuT nopsigka 50 - 250 HO.

JTa napasnTHas EMKOCTb MOXET HarpyXarbCsi nipu 60/Iee Wiv MEHEE BbICOKOM HaNpPsXEHUM, B 3aBUCMOCTY OT PasinyHbX
(aKTOPOB, TAKMX KaK COBAMHEHME C AIPYTMMM KABEsIMM, NI0I0CA YACTOT NOMEX. YeM HUXe HanpPsXeHe HA KOHTAKTax, TeM K
GONbLIMM HAPYLIEHUAM BYHKLMOHUPOBAHUS 3TO MOXET NPUBECTU.
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Ocobble NpaBwia YCTaHOBKM

CoeauHeHue NocpeacTEOM BUTO Napbl

Y106bI MUHUMM3MPOBATL COOM B paboTe, PEKOMEHAYETCS BbINONHSATL COEAMHEHIE MOCPEACTBOM BUTOM Naphbl, y4uUTLIBas CReayioLLme

MOMEHTbI:

o Peanu3auns coeguHeHns (NpsMoil 1 06paTHBbIi i NPOBOAA) C MOMOLLbIO BUTOI Napbl NO3BONSET MUHUMW3VPOBATb MOBEPXHOCTbL
KOHTYpa auddepeHLmanbHoro pexmma.
CoeauHeHue 0OMXHO NMPOXOAUTL HA PACCTOSHUM OT JI0ObIX Kabenei - UCTOYHUKOB MOMEX.

® VICTOYHUK NMuTaHUS AOMXeH ObiTh 3a3eMIEH TONbKO B OLHOI TOUKE (EC/M HE CYLLECTBYET HeoBXOAMMOCTH B 0BPaTHOM) BO
u3bexaHme LpKyNsaLMU HEKOHTPONIMPYEMOTO TOKA (MOJHOE CONMPOTMB/EHNE CUH(A3HOrO pexmMa = UCTONHKK npobnem AMC).

Ecnv atn YCNOBUS HE BbINOJIHAIOTCA, AINHA COeAUHEHU] He [A0MKHa NPEBbLILLATL 500 m.

CoepuHeHUe NoCpeACTBOM 3KPaHUPOBAHHOM BUTOM Napbl

B cnyuae, ecnu npoknaaka aToro CoeArHeHUs He ONTUMM3MPOBaHA (KacaTeNlbHO OTAANEHHs OT Kabeneii - UCTOYHIKOB NOMEX),
HeoOX0/MMO MCONb30BATh SKPAHUPOBAHHYIO BUTYIO Napy. B aToM cnyyae, akpaH CoeaMHEHNs IOMKEH ObiTb 3a3eMNIEH HA 060MX
KOHLIaX. ATOT NMOMPa3yMEBAET, YTO 3a3eMIIEHIUS IKPaHA JOMKHbI ObiTb SKBUNOTEHLMANLHDI (0[HA U Ta Xe CeTb 3a3eMNeHus).

MonobHas cUTyaums He MOXET BO3HUKHYTb, EC/IN CUCTEMA 3a3EMJIEHNS! (DEXMM HEMTPANN) ANEKTPOYCTAHOBKM M YCTPOICTBA
Sepam — TN-C unn TNCS. B atom cnyyae, Toku 50 'L 1 BbICLUKMX FAPMOHUK MOTYT LIMPKYAMPOBATH MO 3KPaHY COEAMHEHMS!, CHUXast
CTeneHb ero 3alLMLEHHOCTH, UM axe paspylunTb kabenb B ciyyae 3aMblkaHus $hasa/3emns.

CoepHeHUe NoCpeACcTBOM Naphbl C OrpaHNYUTENSIMU NepeHanpsXeHuit

Cuctema 3a3emnenms Tuna IT MOXET NpUBECTM K NpoBaemam, CBS3aHHbIM C NepeHanpskeHusMu. B aTom cnyyae Heobxoaumo
MPELYCMOTPETb OrPaHUYMTENN NEPEHANPSKEHNIA C LIENbIO MOLLAEPXaHNS YDOBHS, COBMECTUMOIO C YCTOYMBOCTbIO COEAMHEHMS
(ycToitumBOCTb Kabens, pa3bEMOB M BxOA0B/BbIXOA0B Sepam).

CoepvHeHUe ¢ ranbBaHN4YeCcKOW Pa3Ba3Koi

B cnyyae HEBO3MOXHOCTM BbINOIHEHMS BCEX BbILLIEYKA3aHHBIX YCNOBMIA, HOPMasbHAs pa60Ta MOXeT ObITb 06ecreyeHa ToNbKo npn
MOMOLLY raNlbBAHUYECKON Pa3Bs3ku COEAMHEHMS (raslbBAHUYECKAs N30MSLIMUS, ONTOBOSIOKHO).

Mpumep «npo6eMHOro» coeguHEeHUs

Jonyctum:

e 2 ycrpoiictea Sepam cepuu 20 unm 40;

® 0CHaLLeHbl Moaynem Bxofos/Bbixonos MES114F (Hanpsixexue Bxopos: 220 -250 B nep. Toka, BXOAHOE NpeaensHoe
HanpsixeHue npu coctosiHuM 0: He Bonee 48 B nep. Toka);

o kabenb 1400 m (npsiMoii 1 06paTHLIF NPOBOA) COBAVHSIET IOTUYECKMIA BbIXO, OAHOIO YCTPOICTBA Sepam C JI0rM4ECKUM BXOA0M
Jpyroro ycTpoicTea Sepam.

Korpa KOHTaKT pene JIOrM4eckoro Bbixo4a pa3oMKHYT, Ha JIOTMMECKOM BXOAie NpuCYTCTBYET HanpsxkeHue 160 B
nepeMeHHOro Toka, B pe3y/ibTaTte Yero 3ToT BX0f, NOCTOSHHO aKTUBUPOBaH!

B aTom npumepe, napannenbHoe coeauHeHre ¢ BXoioM KoHaeHcaTopa 470 HP No3BonseT NoHU3UTb OCTATONHOE HAaNPSKeHre 10
YPOBHS! Hxxe 48 B nepeMeHHOro Toka Npy pa3oMKHYTOM KOHTAKTE 1 UMETb NOJTHOE HanpsXeHne Npy 3aMKHYTOM KOHTaKTe. B aTom
Cyyae npaBusibHOE YHKLMOHMPOBAHUE CUCTEMbI BOCCTAHOBNEHO, HO LIEHOM MOCTOSHHOO NOTPEOEHIS M pUCKa AONOSHUTENBHOTO
HEKOHTPO/IMPYEMOro 0Tka3a. KoHpeHcaTop JoXeH ObiTb Knacca X2 ¢ HOMUHASTbHBIM HanpsiXeHneM He Hixe 630 B nepemenHoro
TOKa.
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Ocobble NpaBuia yCTaHOBKU

3.4 Akceccyapbl

CopepxaHue AaHHOro noapasaena
[aHHbIi noapasnen CoAePXUT CreaytoLme Tembl:

Tema CrpaHuua
MET148-2 Mopynb AaT41KoB TeMnepaTypei 67
MSA141 Mogaynb aHanoroBoro Bbixoaa 69
RS 485 MMpuHagnexHocTn ans Csi3n 71
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Ocobble NpaBuna YCTAHOBKM

MET148-2 Moaynb naT4MKOB TemMnepartypbl

HasHauyeHnue

Mogynb MET148-2 no3sonsieT noakiouMTb BOCEMb OIHOTMMHLIX AATYMKOB TEMMEPATYPbI:
e naruuku Temneparypsl Pt100, Ni100 unm Ni120;
e 3-MpoBOAHbIE AATYMKM TEMMEPATYPbI.

Mpumep npumeHenuns mopyns MET148-2
Ha HuxenpuBeaEHHOI cxeme nokasaHo npumerenne mogyns MET148-2 ¢ yctpoiicteom Sepam cepum 20:

Mpoknazika aneKTponpOBOAKM AATYMKOB TEMNEPATYPbI:

- HAaCTOSTENbHO PEKOMEHZYETCS MCMONb30BATh kabenu, 3KpaHNPOBAHHBIE JTYXEHOI ONNETKON;

- MOAK/IoYeHe 3kpaHa kabens TONbKO CO CTOPOHbI Moaynst MET148-2 (MakcuMasbHO KOPOTKOE COeauHEHME);

- kabenb [yMHON MeHee 1 KM MeXly JaTyMKoM Temnepartypbl v Mopynem MET148-2 (MpoBoz ceyeHneM He MeHee 2,5 MM );
- kabenn NpoKNaabIBAIOTCS BOJb METAIOKOHCTPYKLIVIA.

Cobniopaiite paauyc naruba akpaHUpoBaHHbIX kabeneit (B COOTBETCTBIM CO cneLmdukaLmelt UCronbayemMoro kabens).

B cnyyae TXENbIX YCNOBMIA OKpYXaloLLeii cpeabl kabenb MOXET ObiTb CHAOXEH BEPXHM JONONHUATENbHBIM SKPAHOM,
333eMNEHHBIM C 060MX KOHLIOB (MPK YCNIOBIM HANMYWI 3KBUNOTEHLMANBHOI CETH).

\ Orcex HH
\ MET148-2
No. 1 L
1
N [ el 2 No.5
) 3
No.2 L4 4
IT IR 5 No.6
\ 6
No.3 L7 T
? H 8 No.7
Wi 9
No.4 L10 10
q|\ 111 11 No.8
W EF] 12
4 3asemnenue T
Mopyns MET148-2 /’}577
(cornacto — . 0 Separr;0
TpebosaHusm SEI) % cepun
o
2
8
/ Kabenb CCAT7x T @ I\’/‘Illsol‘\lﬂz
T 7—169
Kabenb CCA77x |7
1 @ Mopynb
Pasyienenie kaGeneit JaTuvkoB TeMNeparypbl | DSM303
(BbICOKOYYBCTBUTENbHbIE KABENH) 7

1 kabeneit CCA77x V

Cobntopaitte MUHUMaNbHBIA paauyc uarnba 20 Mm ans kabeneit CCA77x (kabenm ¢ NEHTOYHBIM GPOHENOKPOBOM). ‘

cKavaHo c relesepam.ru

67



Ocobble npaBuna yCTaHOBKM

3asemneHune

Otcek HH

Mogynb
DIN-peiika ’ MET 148-2

T &

/

Knemma 3a3emnenust (coeanHénHas ¢ DIN-peiikoii) pasmeLLaeTcs paaom ¢ Moaynem |

3a3emneHue MOyNs (NOCPECTBOM N HO KOPOTKOTO C( ):
- ONETKA M3 NYXEHON Meay [nHoN < 200 MM, ceueHnem = 6 Mm2

win

- QNEKTPUYECKMI NPOBOAHMK [LTMHOMA < 200 MM, CeyeHmnem = 2,5 Mm2 .

Otpensiite coeMHEHE 3a3eMNEHNs MOAYNS OT APYTUX ANEKTPUYECKUX MPOBOAHIKOB.
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Ocobble NpaBuna YCTAHOBKM

MSA141 Moaynb aHanorosoro Bbixoaa

HasHauyeHnue

Monyns MSA141 npeobpa3yeT B aHANOroBbIi CUrHaN U3MEPEHMS, BLINONHEHHbIE YCTPOACTBOM Sepam:

e BLIOOP M3MEpeHUs Ag Npeobpa3oBaHys OCYLLECTBASETCS NPK 3aaHNM NapamMeTpOB;

o auanorosoro curHania: 0-10 mA, 4-20 mMA, 0-20 MA B 3aBUCUMOCTY OT 3a[jaHHbIX NapaMETPOB;

® MacluTabupoBaHue aHaOroBOrO CUrHaa NyTEM 3aiaH1s MUHUMAJIHOTO U MaKCUMaJIbHOr0 3HaueHui NpeobpasoBaHHOro
U3MEpEHus.

Mpumep npumeHeHns mopyns MSA141
Ha HuxenpuBeaEHHOI cxeme NokasaHo npumeHeHne moayns MSA141 ¢ yctpoiicteom Sepam cepum 20:

Mpoknazka anekTponpOBOLKM HANIOrOBOrO BbIXOAA:

- PEKOMEHAYETCS UCNONb30BaTb AKPAHMPOBAHHLIE kabenu;

- NOAKII0YEHMe KpaHa kabens Tonbko co CTopoHbl Moayns MSA141 (MakcuManbHO KOPOTKOE COEMHEHNE);
- kabenu nNpokNaabIBaIOTCS BAO/b METANOKOHCTPYKLIA.

Cobntopaitte paguyc 13rnba akpaHMPOBaHHLIX kabeneii (B COOTBETCTBN CO crieLmduKaLmeit enonb3yemoro kabens).

B cryuae TXENbIX YCIIOBUI OKPYXaloLLet Cpefibl kabesib MOXET BbiTb CHAGXEH BEPXHIM LOMONHUTENbHbIM 3KPAHOM,
3a3eM/IEHHBIM C 060MX KOHLIOB (MPY YCNIOBIW HANMYNI IKBUMOTEHLMAIILHOI CETH).

Orcek HH

MSA141
m Kabenb CCA77x

Sepam
@ cepun 20

-

Kabenb CCA77x

Mogynb
MSA 141

3asemnenue mopyns MSA141
(cornacHo TpebosaHusm SEI)

©_®

KaGenb CCA77x

Mogynb
DSM303

Paspienenue kabens aHasoroBoro BbIXoaa
v kabeneit CCAT7x

/

CoGniopaitTe MUHAMANbHLIZ paauyc uarnba 20 mm ang kabeneit CCA77x (kabenu ¢ NIEHTOYHBIM OPOHENOKPOBOM). |
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Ocobble npaBuna yCTaHOBKM

3asemneHune

Otcek HH

®

DIN-peiika

f

e

Mogynb
MSA 141

=2

Knemma 3a3emneHust (coeamHéHHas ¢ DIN-peiikoii) pasmeLLaeTcs psaoM ¢ Moaynem

3asemneHue Mopynsi (MOCPELCTBOM MaKCUMAaIbHO KOPOTKOTO COBMHEHMNS):
- OMETKa M3 NYXEHOM Meay [yHoi < 200 MM, CeyeHreM = 6 MM2 un
- QMIEKTPUYECKMIA IPOBOAHMK [IMHOM < 200 MM, CeyeHnem = 2,5 Mm2 .

Otpensiiite coeauHeHNe 3a3eMeHNst MOZYNA OT APYTIAX BNIEKTPUHECKMX NPOBOAHUKOB.
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Ocobble NpaBwia YCTaHOBKM

RS 485 MpuHapnexHocTn ans cBA3m

HasHauenue
YcTpoiicTea peneitHoi 3awmTsl Sepam MOryT UMETb JONONHUTENbHYIO GYHKLMIO CBAI3W.

Mpu Hanvumm 3101 dYHKLMKM yCTpoiicTBa Sepam MOryT BbiTb NOAKIKOYEHBI K Nt060IA 2-NPOBOLHON (M 4-NPOBOLHOI) CETM CBS3N
RS 485 1 06MeHMBaTLCS BCEMU HEOOXOAUMBIMM aHHBIMY ANt 06ECNeYeHNs LIEHTPANIM30BAHHOTO MCIETYEPCKOTO YNpaBneHus
9NEKTPOYCTAHOBKOW C UCMONBL30BAHMEM NPOTOKOMA BeayLLmii/Benomblii Modbus.

MpvHaLNeXHOCTU ANs CBS3W YNPOLLIAIOT MOAKIIOYEHME YCTPoiicTBa Sepam k cetu RS 485, 4To n03BOMSIET CHU3UTL BEPOSITHOCTD
OLWMBOK NPY ANEKTPOMOHTAXE, SIBNSIOLLMXCS NPUIMHOI G0MbLUMHCTBA NPOBEM, BO3HUKAIOLLMX NPU BBOAE B 3KCTUyaTaLMIo ceTel
CBSI3U, U OFPaHNYMTb YYBCTBUTENBHOCTb STUX CETEN K NOMEXaM, Bbi3BaHHBIM OKPYXAIOLLEli CPeaon.

MepeyeHb akceccyapoB Ans CBA3N
C ycTpoiicTBOM Sepam MOyT MCMONb30BATLCS CREAYIOLLME AONONHUTENbHBIE NMPUHAANEXHOCTU:

Ne no katanory npuHagnexHocrei Sepam MpuHagnexHocTn Sepam

59642 UHTEPdECHbI MOZYNb AN 2-NpoBoLHON MuHUK RS 485

59643 MHTEpdeIiCHbIii Moaynb Ans 4-npoBopHoi nuHUM RS 485

59644 MHTEPEIACHBIA MOLYb 11 ONTOBONOKOHHOM NUHUM

59648 npeobpasoeatenb uHTepdeiica ACEI09-2 RS 232/RS 485

59649 npeobpasoearens uHTepdeiica ACE919CA RS 485/RS 485

59650 npeobpasoearenb nHTepdeiica ACE919CC RS 485/RS 485

59723 MyAbTUNPOTOKONbHbINA MHTEPDENACHDIA MOAYb NS 2-NPOBOAHON NnHum RS 485

Hixe onucaHbl 0CHOBHbIE MPUHATNEXHOCTV AN cBsian RS 485, KoTopble MOXHO MCM0b30BaTh C YCTPOCTBOM Sepam

ACE949-2: untepdeiicHblit mopynb ans 2-nposoaHoi nuiuu RS 485

WuTepdeiicHbiii moaynb ACE949-2 BuInONHIET cneayioume dyHKumm:
® anekTpuyeckuin uHTepdelic mexay ycrpoiicteom Sepam cepum 20/40/80 n 2-nposoaHoit ceTbio RS 485;
® CoeauHUTENbHAs kopobka Ansi NofcoeauHeHVs ycTpoidcTea Sepam yepe3 kabens CCAG12.

WuTepdeiicHblii Moaynb ACE949-2 MOXeT MCnonb30BaThCs 419 3aaHNs NapaMeTpoB TepMUHATOPa 2-NPOBOAHON nuHuu RS 485.

ACE959: nntepdeiicHblii Moaynb ang 4-npoBoaHoiA imHum RS 485

WuTepdeiicHbli moaynb ACE9S9 BLINONHIET crneayiome GyHKUmu:
® anekTpuyeckuin uHTepdelic mexay ycrponctsom Sepam cepun 20/40/80 n 4-npoBoaHoii ceTbio RS 485;
® COoeavHUTENbHAs KOPoOKa ANs NOACOEAMHEHUS YCTpoicTBa Sepam yepes kabenb CCAG12.

WuTepdeiicHbiii moaynb ACE959 MoxeT MCnonsL30BaTbCs 1S 3afjaHns NapaMeTpoB TepMuHaTopa 4-nposoaHoin nuHuu RS 485.

i
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Ocobble NpaBuia yCTaHOBKU

ACE969TP-2: MynbTMNPOTOKOJIbHDIA UHTEpdeCHbI Moaynb ans 2-npoBogHol nuHum RS 485

ACE96ITP-2 — MynbTMNPOTOKOMbHbIN MHTEPdelcHbIA Mopyb Ang yeTpoicte Sepam cepun 20/40/80.

CHabxeH ABymMs nopTamu Anisi NOAKIIOHEHMS K IBYM HE3ABUCUMBbIM CETSM CBSI3U:
e nopt S-LAN (Supervisory Local Area Network = gucneryepckas nokanbHas CETb) CRYXUT 451 NOAKIIOYEHNS Sepam K
[JVCNETYEPCKOIA CETU CBA3M, UCTONb3YIOLLE OAMH U3 TPEX NPOTOKONOB:
e MO3K 60870-5-103
e DNP3
e Modbus RTU

Mpumeyanue: BLibop NpoTokona CBSI3N OCYLLECTBASETCS NPU HACTPOIiKe YCTPOIiCTBa Sepam;

e nopT E-LAN (Engineering Local Area Network = TexHonormyeckas nokanbHas CeTb), 3ape3epBUpPOBaHHbIA A4S AUCTAHLMOHHOMO
3a1aH1S NAPaMETPOB U YPaBNEHMs YCTPOACTBOM Sepam ¢ MOMOLLbIO MPOrpamMMHOro obecneyeHns SFT2841.

WuTepoeiicHblii Moaynb ACEIBITP-2 MoXeT UCronb30BaThCs 419 33aHIUS NMapaMeTpoB TepMUHATOPa 2-NPOBOAHOI MHUKM RS 485,

ACE937: untepdeiicHblit MOgyNb Ana ONTOBOJIOKOHHOM JIMHUK

WuTepdeiicHbiii moaynb ACE937 ucnonbayetcs ang nogkioueHus yerpoiictea Sepam cepum 20/40/80 k oNTOBONOKOHHOI CETM
TONONOrMK «3Be3[1a». ATOT BLIHECEHHBII MOAY/b NOAKIIOYAETCs K 6a30BOMY yeTpoiicTBy Sepam kabenem CCAG12.

ACE909-2: npeoGpa3oBartenb uHTepdeiica

MNpeobpasosarens uHtepdeiica ACEI09-2 0becrneunBaeT COEAMHEHNE LIEHTPANLHOMO KOMMbIOTEPA AUCTIETYEPCKOrO YNPABIEHNS,
OCHALLEHHOr0 CTaHAAPTHBIM NocneaoBatesbHbIM noptom Tuna V24/RS 232, co cTaHumusamu 2-nposoaHoit cet RS 485.

Mpeobpasosarens uHtepoeiica ACEI09-2 Takxe obecneumsaet pacnpenenéHHbIM nuTtatnem 12 B unu 24 B noCTOSHHOIO ToKa
unTepdeiicHble Mopyn ACE949-2 unn ACE959 yctpoiictea Sepam. 3ToT npeobpasoBaresib MOXET UCMO/b30BATLCS 191 3afaHus
napaMeTpOB NOASPU3ALIMOHHOMO CONPOTUBNEHMS 1 TEPMUHATOPA 2-NPOBOAHOI nHUN RS 485.

ACE919CA (unn ACE919CC): npeoGpa3oBartenn uHTepdeiica

TepmuHaTopbl NMHUN

Mpeobpasosareny uHTepdeitica ACE9I19 obecneumBatoT coeanHeHe LEHTPaIbHOrO KOMMbIoTepa AMCNETYEPCKOrO YNpaBneHus,
OCHalLIEHHOr0 CTaHAAPTHLIM MOcNenoBaTeNbHbIM MOpToM Tuna RS 485, co cTaHumaMu 2-npoBoaHoit cetn RS 485.

lMpeo6pasosarenu uHtepdeiica ACE919 Takkxe obecneumsatoT pacnpenenéiHbiM nutatnem 12 B unu 24 B nocTosHHOIO Toka
unTepdeitcHble Mopyau ACE949-2 unn ACE959 yctpoiictea Sepam. 3Tv npeobpa3oBatei MOryT CMO/Ib30BATLCS AJis 33aHUS
MapameTpoB NONSPU3ALMOHHOrO CONPOTUBAIEHNS M TEPMUHATOPA 2-NPOBOAHOI MHMKM RS 485.

TepmuHaTopsbl inHuK — conpoTueneHus 150 Om (Rc), ycTaHaBnmBaeMble B 06513aTeNbHOM NOPSAKE (MO OLHOMY Ha Kbl KOHEL,
CEeTU CBA3M) 151 COTNACcoOBaHMWs NOSHOrO CONPOTUBIIEHNS IMHUM CBSI3U.

CooTBETCTBEHHO, NSt 2-NPpoBoAHOMN ceTi RS 485 Heobxoammbl 2 TepMUHATOPA, a A1 4-NPOBOAHOI ceTn — 4 TepMUHaTOpa.

Monsipn3aumsa cetn RS 485

Monspu3aums CeT Bbi3bIBAET NOCTOSHHYIO LMPKYNSILMIO TOKA B CETM, CTaBsi BCE NPUEMHUMKM B Hepabouuil pexum, ecnu He
33/1e/iCTBOBAH HW OIMH NepeaTymK.

lMonsipnsaums cetn peanuayetcs NyTéM npucoeanHenns nposoga (L+) k 0 B, a nposoga (L-) k 5 B, yepe3 aga nonspu3aumoHHbIX
conpotmenetus 470 Om (Rp).

[Monapusaums cetn fomkxHa ObITb BbINOJIHEHA TONLKO HA OfIHOW IMHWM BO M3bexaHue CNy4anHbIX nepeaay.

B cnyuyae 4-npoBoaHoii cetn RS 485 HeobxoamnmMo nonsipuaoeath 06e MHWKM, Nepeaayn u npuéma.
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Ocobble NpaBuna YCTAHOBKM

3asemnenue

Orcek HH

DIN-peiika

e

'E ACE942-2 nyn :,‘\
ACE959 nm .

d ACE969 nnu

] ACE96OTP-2 -

Knemma 3a3emnenus (coequHéntHas ¢ DIN-peiikoii) pasmeLiaeTcs paaoM ¢ Moaysem

3asemnerure mMoayns (NOCPEACTBOM MaKCUMAIbHO KOPOTKOTO COEAMHEHNS):
- onnéTka U3 NyXEHoM Mea mHoil < 200 MM, CeyeHreM = 6 Mm2 uan
- 9NEKTPUYECKVIA MPOBOAHMK [TNHOM < 200 MM, ceyeHnem = 2,5 Mm2 .

OtaensiiTe COENMHEHNE 3a3eMEHNs MOZYna OT APYruX aNEeKTpU4eCkrnx NpoBOAHUKOB.

cKavaHo c relesepam.ru
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Ocobble npaBuna yCTaHOBKM

Mpumep 3NeKTPOYCTaHOBKM, B COCTAB KOTOPOIi BXOAUT CO@AMHEHHOE CETbIO CBA3M 060pYyA0BaHMe, HAXOAALIEECS B OAHOM 34aHNN

lpennonaraemMblie 0COOEHHOCTH ANEKTPOYCTAHOBKM:
® 3IeKTPOYCTAHOBKA HEDOMbLLION NPOTEXKEHHOCTY;

® 1Crnonb3ayeTcs 2-NpoBoaHas ceTb ¢Bs3v RS 485 (pacnpenenéqHoe nutaHue 12 B noct. Toka nnv 24 B noct. Toka

obecneunBaetcs npeobpasosarenem uHtepdeiica ACE 909-2)
® [VCMIETYEPCKOE YNIPABEHNE NEKTPOYCTAHOBKO.

3panve 1

[pyroe o6opyaoBaH1e

Paapenenue rpynn curHanos:
- kabenb RS 485 nomkeH ObiITb OTAENEH OT NINHWIA NUTaHNS ~J
1 JIOTUYECKIX BXO[I0B/BbIXO0B.

MozcoenmHenme akpaHa kabens RS 485 k moaynio ACE949-2:

KOHTaKT, HO He Ype3MEpHOIi Bo u3bexaHue nospexaeHus kabens RS 485.

- 3a3eMJieHne 3KpaHa kabens NOCPeLCTBOM META/IIMYECKOro XoMyTa, NpelyCMOTPEHHOIO Ha
- MexaHu4eckas 3aTsxka XoMyTa [0/KHb! ObiTb A0CTaTo4Ha, 410G rapaHTupoBaTh 3ﬂ9KTpI/HeCKI/Il7I

(B 3aBUCHUMOCTU OT KaTaJloXHOro Homepa Kaﬁeﬂﬂ).

Cobniopaiite paguyc u3rnba, npefyCMOTPEHHbIN Ans UCnonb3yemoro kabens RS 485

Cobntopaiite MUHUMANbHbINA paguyc uarnba 20 mm ans kabenst CCA612.

716D TOK

Aueitka CH
3asemneHue ycTpoiicTea Sepam
TX
(cornacHo TpeGosanmam SEI) Rx_m_ g )
-7+ T
S Sepam \_ —[Z} Pacrpen. ; 2
vam 2()@ f—% o nuTaHue 4 |:: ,\\
. E i i %
‘ &
2 Orcek HH
3asemneHue yctpoiictea Sepam
(cornacHo Tpe6osatusm SEI) Orcex CH o
H /7;]77 g
. =
060pyaoBaHue, BKIOYEHHOE B CETb CBS3U, CNeAyeT COeAMHUTL NOCPEACTBOM E £
JI0NONHUTENLHOTO 3aLLMTHOrO MPoBoga PE (pexomeHzyemoe ceverne: 16 Mm2) H g
MPY HAIMYUM OIHOTO U3 CNEAYIOLUMX BYX YCIOBUIA: _"‘: =
- KBUMOTEHLMANBHOCTb SNEKTPOYCTAHOBKW HE rapaHTMPYETCS! MW CYUTAETCS HELOCTATOYHOM; H =h
- QNeKTpoycTaHoBKa 3a3emeHa no cucteme TN-C. i :, ==
: ¥
Ucnonb3osanue kabens RS 232: i 14
- MUHUMU3NPYIATE AnnHY Kabens RS 232 (MakcumanbHas fivHa 10 m); !
- obecneybTe OTAENEHe 3TOr0 kKabens OT rpynn HECOBMECTUMBIX CUTHANOB; ' AL
- UCNONb3YIATE UMEIOLLMECS CPEACTBA YMEHbLUEHNS BAUSHUE NOMEX V ]
(MeTannnyeckue kabenbHble noTgn T.0.). [pyroe o6opynosatue i
Jucnetyepckuii \‘ RS 252 ___Mopyns ACE909-2 2
(UeHTPaNbHBIN) ) AlRS 232 RS 485.-& 4 i
komnbiorep L [0 (S (230 V i “9
N L e Pacnipe,
PE] N ™~
M PE
Prrod

MecTHoe npeo6pa3oBaHue cucTeMbI 3a3emnenus B TN-S:
- B 0COBEHHOCTH, ecnu UmeeTcs cuctema 3asemnerust TN-C uam [T;
- UCMONb30BaHME TpaHchOpMAaTOpa ¢ 3a3eMIEHHOI BTOPUYHOI 0OMOTKOMA.

CobniopaiiTe NpefyCMOTPEHHYIO ANsl CeT CBA3u RS 485 cymMMapHyIo AnHy:

3a3emneHve Mogyns
cornacHo Tpe6osaHusm SEI)

- B 3aBUCKMOCTM OT KONMYECTBA MOAKITIOYEHHBIX K RS 485 nsnenwii;

- B 3aBUCUMOCTM OT HaJIM4U UK OTCYTCTBUS pacnpeuenéHHoro NUTaHWA.

=

Mpumeyanue: Ecnm B anekTpoycTaHOBKE MCMoNb3ayeTcst cuctema 3asemnenust TN-C, Toku yacTtotoii 50 iy 1 TOKM rapMOHKK

HEYETHbIX NOPSAKOB (3-1, 5/ 1 T.4.) NOCTOSHHO LIMPKYANPYIOT:

® B KaGenbHOM 3KpaHe, EC/N OH 3a3eMAEH C [IBYX KOHLIOB;
o B mHuM 0 B ceTy CBSI3N, eciv OHa 3a3emieHa.
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Ocobble NpaBuna YCTAHOBKM

Mpumep 3neKTPOYCTAHOBKM, B COCTAB KOTOPOIi BXOGUT COEAUHEHHOE CETbIO CBAI3U 060pyA0BaHNe, HAXOASLLEECS B ABYX COCEAHUX

3paHuaX
MpennonaraemMbie 0COOEHHOCTN ANEKTPOYCTAHOBKM:
® 31IeKTPOYCTaHOBKA HEOOMbLLOW NPOTAKEHHOCTY;
® ICTONb3yeTcs 2-NpoBOAHast CeThb CBA3M RS 485.

MoacoenvHetme akpaHa kabens RS 485 k mogynio ACE949-2:

- 3a3eMsIeHue AKpaHa Kabens NocpeacTBOM META/IMYECKOr0 XOMyTa, MPeyCMOTPEHHOrO Ha MOAYIE;
- MexaHu4eckas 3aTsxka XomyTa JA0/KHbI 6bITb J10CTaTO4Ha, lﬂOﬁbI rapaHTMpoBaTb GHEKTpI/NeCKVIVI KOHTAKT,
HO He YpeamMepHoit Bo n3bexatue noBpexaeHus kabens RS 485.

Cobniopaiite MUHUMaNbHBIF papuyc uarnba 20 Mm
ans kabenst CCAG12.

Cobniopaiite papmyc uarnba, NpefycMoTPeHHbIA ANs UCTONb3YeMOoro
kabens RS 485 (B 3aBUCMMOCTY OT KaTaloXHOr0 HoMepa kabens).

3asemneHue ycTpoiicTea Sepam
(cornacHo TpebosamsM SEI) 3patve 1 flyeiika CH
\ Ha nipyroe 60pyﬁj,osaume
f==
\ Mopynb ACE909-2 2
N ™@ - 1] 2
N RX 121 2
2+ i 2
= S———— 5 )
Kabenb CCA612 acnpen.
nuTaHue
Orcex HH
3asemneHue yctpoiictea Sepam | | .
(cornaco TpeGosanusm SE) OrcexCH 71 =
i =
5 ;
] g L
06opyaoBaHue, BKNIOYEHHOE B CETb CBS3M, CNEAyeT COEAMHUTL NOCPEACTBOM i S
[IIOMONHUTESILHOTO 3aLMTHOrO nposoza PE (pexomexayemoe cevexe: 16 Mm2) ' f-,uf
NPY HAIMYUM OHOTO U3 CNEAYIOLLMX BYX YCIOBUIA: —p )
- 9KBUMOTEHLWMANLHOCTb BNIEKTPOYCTAHOBKM HE rapaHTUPYETCS UK CHUTAeTCS ' 3
HeJI0CTaTO4HOIA; - 2
- NeKTPOYCTaHOBKa 3a3emneHa no cucteme TN-C. E
.
Jinsi ynoBNETBOPEHIS HOPMATUBHbIX TPEBOBaHMIA N0 GE30MaCHOCTH H
(Hanpumep, Tpeboeanus craHaapta NF C 15100) Heobxoaumo 06si3aTenbHO . >
COEAMHUTL MeXZy COBOIA 3aLLMTHBIE NPOBOAA KXAOTO 3aaHuS. E
.
3panve 2 E
Siueiika CH :
=
Mopnynb ACE909-2 )
X 12 5 /)
RX {2} 2
o2 |
b g TR R e ‘l
Kabenb CCAG12 Pacnpes.
,}’ nuTaHue
Orcek HH
Otcek CH [
hL—‘

Mpumeyanue: HacToaTeNbHO PEKOMEHAYETCS UCMOMBb30BATb ONTOBOMOKOHHYIO CETb CBSI3U, ECNIW ANEKTPOYCTAHOBKM UMEIOT
60]'Ib|.I.IYIO MPOTSKEHHOCTb, ECAN X IKBUMOTEHLMANBLHOCTb HE obecreyeHa unv ecnm B HUX MCNOAb3YIOTCS CUCTEMBI 3a3emnerms IT

v TN-C.
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Ocobble NpaBuia yCTaHOBKU

Mpumep 3NeKTPOYCTaHOBKM, B COCTAB KOTOPOW BXOAUT COEAMHEHHOE CETbIO CBS3M 060pyaoBaHMe, HaX0AALLeecs B ABYX YAANEHHbIX Apyr
OT Apyra 3aaHusx
Mpeanonaragmble 0COBEHHOCTM ANIEKTPOYCTAHOBKMA:

® 3IeKTPOYCTAHOBKA C HU3KOIA SKBUMOTEHLIMANBLHOCTBIO, BOMbLLOI MPOTAXEHHOCTM, C cucTemoit 3a3emnenus IT unn TN-C;
® ACMONb3YeTCs ONTOBONIOKOHHASA CETb CBA3M (KPEMHUEBOE ONTOBONOKHO, 820 HM), 683 OTKPbITbIX METAIMYECKMX YACTeiA.

| Y6eautech B OTCYTCTBIM KakuX Obl TO HU BbINO OTKPBITHIX METANINY. YacTeld Ha ONTOBOMOKOH. Kabensix. ]

Cobnionaiite paauyc uruba, NpeaycMOTPEHHbIi
Cobniopaiite MUHUMANBHBI papuyc u3rba 20 Mm A9 CTIONIB3YEMOTO OMTOBONIOKOHHOTO Kabenst
5 kabens CCAG12. (B 3aBMCHMOCTM OT KaTanoxHoro Homepa kabens).
3naxue 1 I

\ \ Siueiika CH

Mopynb ACE937 \
71 e M
© © -/ ™ S)

Kaben, CCA612
/ ’E Otcek HH

/ Otcek CH
/ 77
/

3asemseHue ycTpoiicTea Sepam
(cornacHo Tpe6osatusam SEI)

Sepam
cepum 20

|||—

Cobntoaaiite NpefycMOTPEHHYIO NS OMTOBOJIOKOHHOTO Kabenst CyMMapHYHO UTHY C YYETOM:

i)
i
\S

)
&

- pacnonaraeMoii ONTUYECKON MOLLHOCTH;

Dpyroe o6opyaoBanue

RX J

- MaKCMMaJIbHOro 3aTyxaHusi B ONTOBOJIOKHE;

- NOTEPb Ha pa3bEMax.

3pnaxve 2

‘”7
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Fnoccapuit

Knemma ypaBHuBanusa noteHumanoe (MK 60050-195-02-32)
Knemma, ycTaHOBNEHHas Ha 060PYA0BaHMM UK YCTPOICTBE W NPELHA3HAYEHHAs 1St ANEKTPUYECKOrO COBANHEHUS C CEThIO
YPaBHWBAHWS MOTEHLMAIIOB.

Knemma 3asemnenus (M3K 60050-195-02-31)
Knemma, yctaHoBNeHHas Ha 060PYa0BaHUM WK YCTPOUCTBE U NPeAHA3HAYEHHasH NS ANEKTPUYECKOr0 COEAUHEHNS C CUCTEMON
333eMJIEHMS.

Mapa3uTHbIli KOHTYP C 3aMbIKaHUEM Yepes3 3eMI0
lMoBEPXHOCTL MEXY TOKOBEAYLLMM NPOBOAOM W 3EMNIEN.

KoHTyp ypaBHUBaHMS NOTEHLMANOB
MoBepxHOCTL MEXy IBYMS! 3a3eMISIOLLMMM NPOBOAAMM (CMIOCOOCTBYET SKBUMOTEHLMANBHOCTM YCTAHOBKY 32 CYET 00beAMHEHWS!
OTKPbITbIX TOKOMPOBOASILLMX HaCTeA).

AnekTpomarHuTHas coemecTumMocTb (AMC)
Cnoco6HocTb ycTpoiicTea, npubopa uin CUCTEMbI HOPMaNbHO GYHKLMOHMPOBATH B CBOEN SNIEKTPOMArHUTHOI OKpyXaloLLeli cpefie
1 TP 3TOM He BbITb UCTOYHMKOM 3NEKTPOMArHUTHBIX BO3MYLLEHMIA, HEIOMYCTUMBIX ANst IPYTUX HAXOASLWMXCS B IaHHON cpene
YCTPOVACTB, NPMBOPOB AW CUCTEM.

Mposop ¢pyHkumoHanbHoro 3azemnenns (MIK 60050-195-02-15)
3a3emnsioLmii NPOBOA, UCMONL3YEMBIii 1St GYHKLMOHANBHOIO 3a3eMIIEHMS.

SawwuTHbiii nposog, PE (NF C 15 100)
MpoBoa, NpenycMOTPEHHbIA HEKOTOPBIMM Mepamit 3aLUKTLI OT NOPAKEHHS ANEKTPUYECKM TOKOM W CIYXaLLUWIA NSt ANEKTPUYECKOro
COEMMHEHNS HEKOTOPbIX M3 HUXENEPEUYMCIEHHbIX YACTEiA:
e Kopnyca;
® TOKONPOBOASILLME 3NEMEHTHI;
® [1aBHas KNemMma 3a3eMIIeHms;
® 333eMUTENb;
® TOYKA UCTOYHMKA NUTAHMS, COEOMHEHHAS C 3eMEN UM C UCKYCCTBEHHOI HEMTPAIBHON TONKOIA.

Orkas
YTpata 06bEKTOM CMOCOBHOCTH K BbIMOSHEHMIO TPeBYEMOit yHKLWM.

Yxynwenue (pa6oTbi)
HexenatenbHoe OTKIOHeHWe pabounx XxapakTepucTUK YCTPOIACTBa, MPUBOpa MM CUCTEMBI MO OTHOLLEHMHO K OXMAAEMBIM
XapaKTepUCTUKaM.

AnekTpomarHuTHas oKpyxatolas cpena
COBOKYMHOCTb 3IEKTPOMArHUTHLIX SIBNIEHWIA, CYLLECTBYIOLLMX B AaHHOM MeCTe.

7
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noccapuin

MomexoycToitunsocTb
Cnoco6HocTb ycTpoiicTea, npubopa uin cUCTeMbI GYHKLMOHMPOBATb 683 CHUXEHUS KAYECTBA B NPUCYTCTBUM SMIEKTPOMArHUTHbIX
nomex.

YcraHoBka (B koHTekcTe IMC)
COBOKYNHOCTb YCTPOICTB, KOMMOHEHTOB M CUCTEM, COOPaHHBIX M/UK YCTAHOBNEHHBIX B JAHHOM 30HE.

YpaBHutensHoe (akBunoTeHuuansHoe) coepuHenue (NF C 15 100)
OnexTpuyeckoe CoenHeHe, 00ecneynBatoLLEe OAMHAKOBbIN NOTEHLMAN UK 6AU3KME NOTEHLMANbI OTKPLITHIM TOKOMPOBOLSLLMM
4aCcTIM 1 TOKONPOBOASILLMM 3NIEMEHTAM.

OtkpbiTasi TokonpoBoasuwas yactb (NF C 15 100)
TokonpoBoasiLas YacTb 060PYLOBAHMS, [OCTYNHAS 151 NPSIMOTO NPUKOCHOBEHHS!, KOTOPAst HE HAXOAUTCS MOJ, HAMPSIXEHUEM, HO
MOXET 0Ka3aTbCsl NOfL, HANPSXEHVEM B CJly4ae MOBPEXAEHNS| OCHOBHOI M30NSLMM.

2

3asemngioliee coeguHeHue
3KBI/II'IOTeHLI,VIaJ'IbHOG coeaunHeHne ABYX OTKPbITbIX TOKONPOBOAALLMX yacTen

3awurtHoe 3a3emnenue (MIK 60050-195-01-11)
3asemneHue 0,U,HOI7I WU HECKOJIbKUX TOYEK CEeTU, YCTAaHOBKK UNn oﬁopyp,osaHMﬂ B Uengx 6e3onacHoCTH.

o

CuHdasHbIli pexuMm (apyrve HasBaHusi: NapaanebHbiii, NPOAONbHbIA MM ACUMMETPUYHbIIA PEXUM)
Pexum, npu KOTOPOM TOKW LMPKYAMPYIOT B OLHOM Harpae/eHnm Mo BCEM MPOBOAHNKAM NPOBOAHOMO COEANHEHMS.

AuddepeHumnanbHblii peXxum (apyrve HasBaHUs: CTaHAAPTHLIN, NOCAEeA0BaTE bHbIA NN CUMMETPUYHbIA PEXUM)
PexuM, Npy KOTOPOM TOKU LIMPKYAMPYIOT B MPOTMBOGA3e No BYM NPOBOAHNKAM NPOBOAHOMO COEAVHEHNS.

YpoBeHb (KOIMYeCTBEHHbIA)
3HaueHe Konn4ecTea, onpeaenéHHoe npeaycMOTPEHHbIM CrocoBoM.

YpoBeHb yCTOMYMBOCTH
MakcumanbHbIA YpOBEHb NIEKTPOMArHUTHO MOMEXM JaHHOTO TUMA, OKa3blBAIOLLEN NPELyCMOTPEHHOE BO3LENCTBUE HA YCTPOIICTEO,
npubop MK CUCTEMY, He BbI3bIBasi NPY 3TOM YXYALIEHUS PaboThl.

AneKkTpoMarHMTHaa nomexa (Bo3MyLueHue)
OneKTPOMarHUTHOE SIBNEHME, CNOCOOHOE Bbi3BaTh HapyLLeHus paboThl YCTPOiCTBa, NpUbOopa MM CUCTEMBI UMM 0Ka3aTb BPEAHOE
BO3AEIICTBIE HA XMBYIO UM MHEPTHYIO MaTEPUIO.

3azemnutens (NFC 15 100)
ToKONPOBOASILLAS YaCTb, KOTOPAst MOXET ObITb MOMELLEHA B 3eMJTH0 MM CMIELMabHYI0 TOKONPOBOASLLYIO Cpeay, Hanpumep, 6ETOH,
VIMEIOLLYIO MIEKTPUYECKWIA KOHTAKT C 3eMEN.

®yHKUMOHaNbHas HaREXHOCTDb
Cnoco6HOCTL 06bEKTa BINONHATL OfiHY W/ HECKOJBKO TPEBYEMBbIX DYHKLMIA B AaHHbIX YCIOBUSIX. C GYHKUMOHANBHON HAAEXHOCTbIO
CBSI3aHbl MOHSATUS 6830TKA3HOCTW, PEMOHTOMPUIOAHOCTM, FOTOBHOCTY W 3KCTJyaTaLMOHHOM HanEXHOCTH.
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noccapuin

BocnpumMumBoOCTb
Hecnoco6HocTb ycTpoiicTea, Npubopa unv cucTeMbl GYHKLMOHUPOBATL 63 YXYALIEHUS B MPUCYTCTBIW 3N1EKTPOMArHUTHBIX MOMEX.
MpumeyaHme: BOCNIPUMMYMBOCTb MOXHO MHTEPNPETMPOBATH KaK OTCYTCTBUE MOMEXOYCTOHYMBOCTM.

Cucrema (B koHTekcTe AMC)
COBOKYMHOCTb YCTPOICTB, 06pa3ytoLLmMX AUHbIA YHKLIMOHANBHBINA 610K, NPeAHA3HAYEHHbIX [/1sl YCTAHOBKYM W SKCTIyaTaLmm B LIENSX
BbIMOJTHEHUS OIHOM MM HECKOMbKMX CreLMpMYecknx 3anay.

JlokanbHas 3emng (NF C 15 100)
YacTb 3emnn, HaxoaALLASCS B ANEKTPUYECKOM KOHTAKTE C 3a3eMIUTENEM, NEKTPUNECKUIA NOTEHLMAN KOTOPOIA He 06513aTeNbHO
PaBeH HyJio.
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LieHTp nopaepXku KINUEHTOB

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

Benapycb

Munck

220006, yn. benopycckas, 15, opuc 9

Ten.: (37517) 226 06 74, 227 60 34, 227 60 72

Ka3zaxcrtaH

Anmartbl

050050, yn. TabauHo3zaBoackasi, 20
LLIBeiiuapckuin LeHTp

Ten.: (727) 244 15 05 (MHOroKaHasbHbli)
dakc: (727) 244 15 06, 244 15 07

AcTaHa

010000, yn. benbutwmnmk, 18
BuaHec-LeHTp «beiibutiumamrk 2002»
Oduc 402

Ten.: (3172) 91 06 69

dakc: (3172) 91 06 70

Atbipay

060002, yn. Abasi, 2 A
BusHec-ueHTp «Cytac-C», opuc 407
Ten.: (3122) 32 31 91, 3266 70
daxkc: (3122) 32 37 54

Poccus

Bonrorpap

400089, yn. MpodcotosHas, 15, oduc 12
Ten.: (8442) 93 08 41

BopoHex

394026, np-T Tpyna, 65, oduc 227
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 39 06 01

ExaTepuHOypr
620014, yn. Papuwesa, 28, atax 11
Ten.: (343) 378 47 36, 378 47 37

WpkyTtck
664047, yn. 1-a Cosertckas, 3 b, oduc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

KazaHb
420107, yn. CnapTakoBckas, 6, atax 7
Ten./dakc: (843) 526 55 84 /85 /86 /87 /88

Kanununrpan

236040, 'sappeiickuii np., 15
Ten.: (4012) 53 59 53

dakc: (4012) 5760 79

KpacHopap

350063, yn. KybaHckas HabepexHas, 62 /
yn. Komcomonsckas, 13, oduc 224

Ten.: (861) 278 00 49

Ten./dakc: (861) 278 01 13, 278 00 62 / 63

KpacHosipck

660021, yn. Mopbkoro, 3 A, oduc 302
Ten.: (3912) 56 80 95

dakc: (3912) 56 80 96

Mocksa

129281, yn. Exuceiickas, 37, ctp. 1
Ten.: (495) 797 40 00

daxc: (495) 797 40 02

MypmaHck

183038, yn. Boposckoro, a. 5/23
KoHrpecc-otenb «<Mepuanan»
Odwmc 739

Ten.: (8152) 28 86 90

dakc: (8152) 28 87 30

Huxuuit Hoeropog

603000, nep. XonoaHolid, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26
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Hoeocuomupck

630132, yn. KpacHosipckasi, 35
Bustec-LenTp «MputBny», oduc 1309
Ten./dakc: (383) 227 62 53, 227 62 54

Mepmb
614010, Komcomonsckuii np-T, 98, oduc 11
Ten./dakc: (342) 290 26 11 /13 /15

PocToB-Ha-[loHy

344002, yn. Coumanuctiyeckas, 74, nutepa A
Ten.: (863) 200 17 22, 200 17 23

®akc: (863) 200 17 24

Camapa
443096, yn. KommynucTuyeckas, 27
Ten./dakc: (846) 266 41 41, 266 41 11

Cankr-lMeTtepOypr

198103, yn. Liwonkosckoro, 9, kop. 2 A
Ten.: (812) 320 64 64

®akc: (812) 320 64 63

Coun

354008, yn. BurorpapHas, 20 A, oduc 54
Ten.: (8622) 96 06 01, 96 06 02

®axc: (8622) 96 06 02

Yéda

450098, np-T Okta6ps, 132/3 (6u3Hec-ueHTp KMZ)
Brok-cekums Ne 3, atax 9

Ten.: (347) 279 98 29

®akc: (347) 279 98 30

XabGapoeck

680000, yn. MypasbeBa-Amypckoro, 23, atax 4
Ten.: (4212) 30 64 70

®akc: (4212) 30 46 66

YkpauHa
[lHenponeTpoBCcK

49000, yn. MuHku, 17, atax 4
Ten.: (380567) 90 08 88

®akc: (380567) 90 09 99

LoHeuk

83087, yn. NHxeHepHas, 1 B

Ten.: (38062) 385 48 45, 385 48 65
Gakc: (38062) 385 49 23

Kuneer

03057, yn. CmoneHckasi, 31-33, kop. 29
Ten.: (38044) 538 14 70

dakc: (38044) 538 14 71

JlbBOB
79015, yn. TypreHesa, 72, kop. 1
Ten./daxc: (38032) 298 85 85

Hukonaes

54030, yn. Hukonbckasi, 25

Bu3Hec-LeHTp «AnekcaHapOoBCKMiny, 0puC 5
Ten./dakc: (380512) 58 24 67, 58 24 68

Opecca
65079, yn. Kynukoso none, 1, odpuc 213
Ten./daxkc: (38048) 728 65 55, 728 65 35

Cumdepononb

95013, yn. Cesactononbckas, 43/2, oduc 11
Ten.: (380652) 44 38 26

dakc: (380652) 54 81 14

XapbkoB

61070, yn. Akapemuka lMpockypbl, 1
BusHec-LeHTp «Telesens», oduc 569
Ten.: (38057) 719 07 79

®akc: (38057) 719 07 49
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