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YT0 Takoe
JHepreTnyeckun
YHUBEPCUTET

Jlydwmia B otpacnun o6pasoBaTesbHbI PECYPC MO HACYLLHBIM BONPOCAaM
aHepronoTpebneHns

OneKkTpo3aHeprus — TONAMBO Nporpecca. Tak Obino Bceraa. M HelHelHee yBennyeHne
noTpebHOCTEN S3KOHOMMKM — Kak Pa3BMBAIOLLMXCS, TaK U Pa3BUTLIX CTPAH — B COYETAHNM C
PacTyLLMMV ONACEHMSIMU B OTHOLLEHMN BO3AENCTBYS HA OKPYXAIOLLYIO CPEY Y COKPALLEHNEM
3anacoB MOJIE3HbIX MCKOMAEeMbIX CTABAT MPOrPecc NnoA, yrposy. SHEPreTUYeCKnin yHuBepcuTeT
Schneider Electric noMmoxeT cnpaBnTbCA C cuTyaumei!

OcHoBHebIe cBefieHNs M0 3D PEKTUBHOMY UCTONL30BaHUIO 3/1EKTPOSHEPT N

BecnnatHas nporpamma Be6-00y4eHNst QHEPreTMyeckoro YHBepcuTeTa HaueneHa

Ha cbepexXeHne aNEKTPOSHEPTUM U NOBbILLeHUE 3D dEKTVBHOCTY €€ UCMOJb30BaHNSI.
PaspaboTaHHas M1POBLIM CNELMANNCTOM B 001aCTIN YNPABNEHUS SHEPTUEN, KOMNAHNEN
Schneider Electric, aTa nporpamMma o6ecneunBaeT AOCTYN K aKTyasilbHbIM PEKOMEHAALMAM
1 06BEKTUBHOMY aHANN3Y CNELMANMCTOB MO UCMONb30BAHMIO B PA3NINYHBIX OTPACHSX.

OpueHTaums Ha peasibHble NOTPEOHOCTM C y4ETOM BbICOKOI 3aHATOCTU
obyyatoLLmxcst

MpuHYMasi BO BHUMaHWE HanpPsixXeHHbI TPYA0BOV PUTM NOTEHUMANbHbIX 00yHaloLLMXCs Bce
KypCbl MOAeNeHbl Ha TPMALATAMUHYTHBIE MOLY/W, PACCHMTaHHbIE HA U3Y4eHMe, B yA0OHOe
BpeMs, B ynoOHOM Temne. Psif, accoumaLyii 3acHnTbiBaeT 3TN Kypebl Kak AOMOSHUTENbHOE
npodeccuoHansHoe 0byyeHre. B HacTosLLee BpeMS OXBaYeHb! CNEAYIOLLME TEMbI:
3HepronoTpebneHre N U3MePEHUS, CpefiCcTBa pacyeTa ahdEKTUBHOCTU 1 NokasaTens
peHTabensHocTy nHBecTUUwmin (ROI). Kakoii 6kl Kypc Bbl HY BbIGpanu, 3To OyAeT peLueHme,
paccyMTaHHOE Ha NMPaKTUYeCKoe NPUMEHEHME C HeMeaJIeHHbIM NOJIOXMUTeNbHbIM 3D HEKTOM
1 cNOCcoBHOE NMOMOYb CMEeLMANMCTY Mo 3HeproahdOEKTUBHOCTY 3aBOEBATL 3aCYKEHHbIN
aBTOPUTET.

SIE

KpaTtko 06 o6y4eHunn:

becnnartHas nporpamma

3acymnTbIBaeTCA Kak
[ONONHUTENbHOE
npogeccuoHanbHoe oby4eHne

KpyrnocyTo4HbIn JOCTYN No ceTu

CBo6OAHbI rpadovik,
30-MUHYTHblE MOLYN

KOHTPOsb NONY4YEHHbIX 3HAHUA U
TeCTUPOBaHWE NpK 3aBepLLEHNN
Kypca

Bo3amoxHoCTb Bblbopa fA3bIKa.

B HacToslLLee Bpems — oBy4veHne
Ha HEMELIKOM, UTasIbSHCKOM,
MCNaHCKOM, 6pa3nibCKom
BapuaHTe NopTyranbckoro,
KWUTanCKOM M PyCCKOM

YnoOHbIn Be6-cant

C UHOOPMALIMOHHBIMM CTaTbIMU
1 pa3HooBpa3HbIMK y4eOHbIMK
nocoousmu



CTaHbTe NpogoecCUoHanom
B 001acTU 3HeproadpPeKTUBHOCTH
C JHepreTnyecknm YHnMBepcuTeTom!

LUMpOKMlZ Tematmn4eckum oxear u OopueHTauuna Ha npakTnyeckmne 3agayqiu

> [Nonb3oBaTtenu canTa
B 120 cTpaHax mupa

> bonee 90%
OCBOMBLLMX TOT MU
WHOW KypC 3asBASIOT
00 UHTepece
K OCTasIbHbIM

> bonee 90% roToB.bl
pekomeHaoBaTb
SHepreTuyeckum
YHVBEpCUTET OPYrum

B HacTosLLee Bpema npeiaralnTcs
CneaytoLLme Kypcbl, OCHOBaHHbIE
Ha aKTyasbHON MHhOpMaLLMK,
npenoCcTaB/IEHHON creuvanucTaMmm
MO yNpaBfeHWIO dNEKTPO3HEPruen
B Pa3/IM4HbIX OTPACNSX:

* KOMMEKCHOe peLleHne npobnem
3NEKTPONUTaHUS 1 TENIOBOMO PEXNMA;

* HEpPaBHOMEPHOCTL NOTPeBNEHNS
N VHTENNEKTYabHas SNEeKTPOCETb
SmArt Grid;

* MPOBEAEHNE FHEPrOayanTa;

e CpeAcTBa NPOBeAEHNs SHEProayamnTa;

® 3aKyMnKu 31EKTPOIHEPT UK,

* 3HeproaddeKTNBHOCTb: KOHLENLMN
1 nokasarenv;

* CTPYKTypa TapudOB Ha SNEKTPOIHEPTUIO;

* nokasartenu aHeproaddeKTUBHOCTH
LeHTpa 06paboTKM JaHHbIX;

* nepexon Ha 3KOIOMMYHbIE TEXHONOrMK
€ 3D bEKTUBHBIM NCMOb30BAHNEM
SNEKTPOSHEPTUM U MUHUMU3ALMEN
OTPULLATENIbHOrO BO3AENCTBUS
Ha OKPYXaIOLLy0 cpesy;

® CUCTEMbl OTOMNEHNS, BEHTUNALMUN
N KOHOMLMOHNPOBAHUS
1 NCUXPOMETPUYECKME TabnuLibl;

© MOBbILIEHVE SHEPTO3PDEKTUBHOCTU
LeHTpa 00paboTKM laHHbIX 32 CHET
BbICOKOM 3HEPreTU4eCKOM NIOTHOCTU
3NeKTpopacnpefenuTebHON
NOACUCTEMBI;

* 1CMO0/Ib30BaHNE U30NALNOHHBIX
MaTepranoB B MPOMBILLAEHHOCTHY;

* CUCTEMbI OCBELLEHUS;

* N3MEepEeHUe 1 OLLeHKa XapakTepUCTmK
aHepronoTpedneHns;

e oLeHKa 3HEKTUBHOCTY MCMONIb30BAHMS
31EKTPUYECKO SHEePrimn B LEHTPE
00paboTKM AaHHbIX;

° 13MEPeHUs U KOHTPOJb;

© 3KOHOMMS 33 CHET BHEeProaddOEKTUBHOCTY;

* HopmaTtuBbl 1 cTaHgapTsbl CLUA
B 061aCTV UCMONb30BaHNS
3N1eKTPO3Heprum.

MpakTruyeckne NnpemmyLLecTsa

Kypcbl SHepreTnyeckoro YHuBepcuTeTa
0/J,06peHbI NN 3aCHNTbIBAKOTCH KakK
[OMONHUTENBHOE NPOhECCUOHANTbHOE
06y4eHwe No onpeneneHHbIM
cneuvianbHOCTAM cneaywmnmn
npogeccnoHanbHbIMK accoumaunsaIMn;

= The Renewable Energy v Energy
Efficiency Partnership;

* The U.S. Green Building Council;

« The International Electrical n Electronics
Engineers.

Bpewms, npoBeaeHHOE € Nofb30W

Mporpamma 3HepreTnyeckoro YHuBepcuteTa
NMoMOraeT UCMosb30BaTb BPEMS C
MaKCMManbHO Nonb30IA: OCHOBHOE BHUMaHWe
yoensetcs Hanbonee BaxHbIM KOHEYHbIM
PbIHKaM, NPeACTaBASIOLLM 72% MUPOBOIO
3HepronoTpebneHns:

* 3HepreTvka u uHPacTPyKTypa;

® MPOMBILLIEHHOCTb;

® LeHTPbl 06pabOTKM AAHHbIX U CETH;

© aAMWUHUCTPATUBHbIE U XWJble 30aHNS.

Bce o4eHb npocTo. N 6ecnnatHo.

MoppobHoCcTH Ha canTe
www.MyEnergyUniversity.com

Energy
University

by Schneider Electric

©2011 Schneider Electric. Bce npasa 3awwmiueHbl. TosapHele 3Haku Schneider Electric u Energy University npunaanexat Schneider Electric v ee adpdpunmposarHbiM komnanusm B CLUA v apyrux ctpaHax.
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OnucaHme MHeK Hape>xHas 3awuta cetu
npoaykKToB

[loBbICbTE
HaAEXXHOCTb
INEKTPOCHAbXKeHUS

100%
CL). ar = AOCTYNHOCTb
ANEKTPO3HEPrun

bbicTpoe pearmposanne MakcumanbHas HaaeXHOCTb Batwue anekTproo6opy10BaHue Nof, KOHTPOJEM.

Pene 3awwtbl Sepam obecrneynt MakcuManbHO HanexHoe
3NeKTPOCHabXeHMe BaLlero 060pya0BaHus.




OnucaHue NUHenKn
NPOAYKTOB

Pene 3awnTbl Sepam

HON\ep O4uH NO HaOEe>XHOCTHN

Ob6ecneybTe MaKCMMAIbHO YCTOMYMBOE 3NEKTPOCHAOXEHNE 1S YBENMYEHUS
9KOHOMMYECKOIA 3PGEKTUBHOCTM BaLLErO 060PYA0BAHMS B COYETAHUM
C MaKCUMaribHOV 6e30MacHOCTbI0 MepcoHana 1 UMyLLECTBa.

[Mony4aTtb 6onbLUe NHOPMALUN,

4TOObI Jiyquwle ynpasnatb ]982

Yt100bl Bbl MOTAIM Bonee 3ddEeKTUBHO YNPaBNSTh ANEKTPOYCTAHOBKOM, Sepam

MPEOCTABUT UHTYUTMBHO-TOHSATHBIN JOCTYN KO BCEM CUCTEMHOM MHbOPMALMK Buinyck nepeoro

Ha BALLIEM POJIHOM A3bIKe. [P BOSHUKHOBEHIM MPOGIIEMbI UCHEPMLIBAIOLLVE MHOTOGYHKUVOHANIbHOTO

M(PPOBOro pesne 3auThl
M NOHATHLIE IaHHbIE NOMOryT BaM HEMENIEHHO MPUHATL NPaBUIIbHOE p P n
peLlueHune, 4T0ObI HE3aMEJIUTENLHO BOCCTAHOBUTHL SJ'IeKTDOCHaﬁ)KeHMe.

Ob6ecneYnTb MakCUManbHYH
3KCNyaTauMOHHYHO rOTOBHOCTb

Sepam 0BecreymnBaeT rapaHTMpOBaHHYI0 6ecriepeBoitHOCTb 3NeKTPOCHaBXEHUS! 2 O] O
Gnarofapst GyHKLMM AMArHoCTUKM, KOTOPas HENPEPLIBHO KOHTPOMMPYET COCTOAHME

ceTit. BO3MOXHOCTM N0 yry6rIeHHOMY aHan3y no3BonsioT 06eCTO4MBaTb Bo BceM Mupe pagoTaior
060pY/0BaHME TONLKO KOrfia 3T0 aBCOMIOTHO HEOBX0aMO. Prcki cBoasTCS Gonee 600 000 ycrpoiicTs

K MUHUMYMY, @ ATENbHOCTb 0BCIYXVIBAHIS COKPALLAETCS Brarofaps Sepam

MPOrPaMMMPOBAHIIO CEPBUCHLIX PaboT.

[1OBbICUTL HAAEXHOCTb INEKTPOYCTaHOBKH

Sepam cepun 80 — nepBoe LndPOBOE pene 3aluTbl, KOTOPOE OTBEYAET
TpebosaHuam cTaHaapta MOK 61508 no HaaeXHOCTW 1 OTKA30YCTOMYMBOCTH.

Ha neyatHble nnathbl M ANEKTPOHHbIE anemeHThl Beex Sepam cepwuii 10, 20, 40, 60

1 80 NpombILLNEHHBIM CNIOCOBOM HAHECEHO KOHDOPMHOE MOKPbITUE. 3TO NO3BONSET
3KCMyaTMpOBaTh Sepam B HaMb0ee CNOXHbIX NPOMBILLIIEHHBIX YCOBUSX,

B TOM YUCIIE HA XMMUYECKIX NPEANPUSTUSIX 1 MOPCKIX BYPOBbIX NiaThopmMax

(M3K 60068-2-60 1 EIA 364-65A lIIA).

CranpapT

OBbeKTbI SHEProcHABXEeHMs 1 MHDPACTPYKTYPbI, HEDTEXMMUYECKME 3aBObI, MEAVLIMHCKME YYPEXAEHNS, TOPrOBbIE LIEHTPbI, Masble NPEANpUsTUs

Sclénelder 7
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OnucanHue NMHenKn
NpPo4YKTOB

Hape>xHas 3awura cetu

D [ lonHoe
COOTBETCTBUe

Habop npocTbix

1 3PbEKTUBHBIX PYHKLNA,
a[anTUPOBAHHBIX K LIENSIM
3aKazynka

ol

BuicTpas 0bpatHas CcBsi3b

¢ Schneider Electric: akoHomus
BPEMEHU Ha KaX[IOM JTane
BALLIETO NMPOeKTa

100%
COOTBETCTBUE

Mpu ncnonb30BaHUM pene 3aluTbl Sepam Bbl MOXeTe
paccyuTHIBATL HA MPOCTLIE U BLICOKONPOU3BOAMUTENbHbIE
U3envs u NoAJEPXKY BLICOKOKBAIMGULMPOBAHHbIX
creupanuctoB komnaHum Schneider Electric.
[JlocTuraiite cBOMX Lieneit cambiM NPOCTbIM crocobom!

8 Scl&nelder
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OnucaHue NMHenKu
NPOAYKTOB

Pene 3awnTbl Sepam

Y706bI 3aBEPLUNTL NPOEKT B CPOK, 3KOHOMbTE BPEMS HA KAXIOM

aTane ero pa3paboTku 1 peanusaLmm.

[TpocToTa UCNONHEHUS

C MHOTOGYHKLMOHAbHBIMK PENe 3alLmMThl Sepam Bbl MOY4aeTe BO3MOXHOCTb
13MEPSITh, YNPaBNgTh, aHANM3MPOBATb W BLIMOHATL AUArHOCTMKY JHOObIX
anekTpoycTaHoBoK. MogynbHoe nocTpoeHue obneryaeT BbIGOP YCTPOMCTB B NONHOM
COOTBETCTBUM BaLLMM TPeOOBaHMAM.

Jlnneiika Sepam CTPYKTyp1pOBaHa 41s TUMUYHBIX MPUMEHEHWI (MOACTaHLMY,
TpaHcdopMaTopbl, KOHAEHCATOPbI, COOPHBIE WKHLI M ABUraTeNM), B KOTOPbIX OHN
00eCcneynBaloT BbIMOHEHME BCEX HEOOXOAMMBIX GYHKLIWI (3aLmTa, U3MepeHue,
ynpaeneHue, KOHTPOb U T. A.).

[ins atoro 6asoBble 610ky Sepam KOMNIEKTYHOTCS AOMOMHUATENbHBIMI MOAYNISIMUA
BXO[10B/BbIXO/I0B, AATYMKAMM U MOLYNSIMUA CBAA3M.

ObnervyeHne KOHPUrypUpPOBaHNSA CUCTEMbI

O6Luee ang Bcex TMNOB U3AENUIA Sepam nporpaMMHOe 00ECTeYEHME rapaHTMpyeT
VCKIOYMTENBHO NPOCTOI BBOZ, B 3KCMUTyaTaLyIo 1 AaNnbHENLLIEE UCTIONb30BaHME.
[IpyXeCTBEHHbIN UHTEPGEIAC NPOrpamMMbl MOITAMNHO PYKOBOAMT AEACTBUSMU
Mob30BATENS, HAYMHASH C MEPBOHAYANBHOMO NPOrPAMMMPOBAHIS M 3aKaHUMBast
BBOZIOM B 3KCMyaTaLmio. Sepam reHepupyeT AeTaNlbHbIi OTYET 0 KOHdUrypaummn
CMCTEMbI M BCEX aKTUBMPOBAHHbIX GYHKLIMSX 3aLLUTBI.

B Sepam cepum 80 nporpammHble HACTPOIKM COXPAHSIOTCS Ha KApTPUIK NaMsTH,
[O0CTYN K KOTOPOMY OCYLLECTBASIETCS YePe3 NepesHIo naHenb. Mpu 3ameHe Sepam
KapTPMIK MOXHO CHSITb U YCTAHOBUTb B HOBOE PESIE 3aLLMTHI.

OTKpPbITbIN NPOTOKOS CBSA3M

B nononnenue k craHgapram DNP3, MAK 60870-5-103 u Modbus, Sepam
cooteeTcTByeT MK 61850 (GOOSE-coobuwerus, pesepsuposaque TCP/IP),

TO €CTb WUCMOMb3YET CTAHAAPTHbIV NMPOTOKO 06MEHa JaHHBIMM, MOAREPXMBAEMbIN
BCEMM BefyLLMMM NPOM3BOAMTENSIMI ANEKTPOPACTPeaeUTENLHOr0 060pYN0BaHMS.

MoHTax Hacrpoiika

CranpapT

MecTHbIit aucnneit

190

Schneider Electric pabotaet
Ha pbiHke 190 cTpaH

[JlvcneTtyepckoe ynpasnexne

Schneider

Electric




OnucaHue NMHenKu
NpPoaYKTOB

Hape)xHas 3awura cetn

Kakou ypoBeHb 6€30nacHOCTU?
Inga Kaknx npumeHeHumn?

B ocHoBe nuHelikn Sepam nexuTt NpocToii npuHUmMN. Bee nonb3oBaTeny A0MXHb
MMETb BO3MOXHOCTb HAlTM peLLeHne, TOYHO COOTBETCTBYIOLLIEE WX NOTPEOHOCTAM,
cOanaHCMpPOBaHHOE N0 3KCNyaTaLMOHHBIM XapakTepPUCTHKaM, MPOCTOTE U CTOMMOCTM!.

Sepam gna noboro
NPUMEHeHU ...

e MopctaHuuun

@ TpaHccopmaTopbl

...\ Pa3nnYHbIX
YPOBHEN 3aLmnTbl

> Tennosas 3aLMTa, OCHOBaHHAs Ha pacyeTe
NPEBbILLEHNS TEMNEPATYPbI, C NPELYNPeAUTENbHON
VHAMKaLVWEN 119 ONTMMWU3aumMK YpaBneHus
TEXHONOrMYECKNM NPOLECCOM.

> HanpaBneHHasi MakcyMasnbHas TOKOBasi 3aLmTa
(MT3) B hazax 19 3aMKHYTbIX CETE.

> HanpagneHHast MT3 0T 3amblkaHusi Ha 3eMJlt0
[UNs CeTeli Co BCEMM TUNamm HeiATpanut.

> BbICTPOAENCTBYIOLLAN BbICOKOYYBCTBUTENbHAS
3awmTa TpaHchopMaTopoB, ABUraTenen

1 TEHEPaToPOB, MCNONb3ytoLLAs GYHKLMM
ImddepeHumanbHON 3almThbl.

27TN/64G-2, 67, 67N, 87T

CneumanbHble
NPUMEHEHWS)

@ Bonbluoe paccTosiHve
1l
46, 79, 25

McTOYHUK

GZS

49RMS, 51C

<

m

NcTOoYHMK
BH

87T

00—

67 68 12,14
87M
25
@ &
32PQ
40
50/51V e < Q >
87T
E 25
67N, 64REF
67, 68
26/63
87T 50BF

68
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OnucaHue NMHenKn
NpPoLyKTOB

CneupanbHble MpUMeHEHWS C NOBbILLEHHBIMM CraHpapTHble
NpUMeHeHus Tpe6oBaHUIMM NpUMeHeHVs

Sepam cepuu 80 Sepam cepumn 60 >epam cepun 40 Sepam cepuu 20

C PaCLUMPEHHBIMU GOYHKLMSMM

MpumeHeHns O6bIYHbIE
C NOBbILLEHHbIMU a NPYMEHEHNS

TpeboBaHUSIMU

27
e 59
67, 67N M
ATS msz 66 O

EO E 48, 51LR
50BF
32Q/40, 32P m @

—Q =

49RMS
26/63
38/49T, 47
27D/R
50/51 ( Q )
50BF
e 79, 68
59N, 68 H

.I_

%

27, 47
67N !

50/51

50BF
38/49T
81H/L
49RMS 81LHR

59N

Electric
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Onucarme HeAkn HapexxHas 3awuTa cetu
npoaykToB

HacTponka HMkorna He Obina
TakoW NPOCTOM

O6uee g Bcex Sepam KOHPUIypaLMOHHOE NPOrpaMMHOe 00ecneyeHne
C IPYXECTBEHHbIM MO0/b30BATENLCKUM MHTEPdEACOM 06ECNEYNBAET NPOCTONA
1 BbICTPLIV BBOA, 000PYA0BAHMS B AKCTNyaTaLMIO.

® HacTpowka

Hactpovika Hactpowika AkTnBaums Hactpowika
O@Opy,EI,OBaHMﬂ MHEMOCXeMbl 3aunTbl 3awunT

HacTpoiika pasnuutbix Mogynen TMoAroToBKa OAHONMHENHOI Co3spiaHue rpadmyeckux cesaeit Mpoctoe u GbicTpoe
(BBOAA/BLIBOAA, CBA3M, CXeMbl: 6O NyTemM U3MeHeHs MexXay AaT4mkamn 1 GYHKLMSMM napameTpupoBatie GpyHKLmiA

a TaKkxe AuCrnes v AaTinkos) MHEMOCXeMbl 13 61banoTexu, M3MEpEHNS, BLINONHIEMbIMM pene 3aLWWT, YNPaBIIEHNS 1 KOHTPONS

16O nyTem co3naHNs HOBOI
OHONMNHEIAHOW CXeMbl

\
\
\\

/]

/
X
N

® © . ©

| 10 muHYT | 5 MUHYT

@ «
| 40 MUHYT |
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Onu1caHue NMHENKK
NPOAYyKTOB

/]

HacTpoiiku roTosbl
K UCTIONb30BAHMIO HA BCeX Bnokax
Sepam B 3n1eKTPOYCTaHOBKE

AHnanus KoHTposb YnpasneHue
ocumnnorpamm B pexunme cmrHanmsau.meﬁ
Oro6paxenue, aHanua peanbHOro N cobbITUAMU

11 NeyaTb OCLMANOrpaMm BpeN\eH n

KoHTponb COCTOAHNS BCEX
pene B 3NeKTPOYCTaHOBKE

ABTOMATMYECKOE reHep1poBaHIe
0T4eTa 0 HaCTpoKax

| 15 net rapaHTum

Schneider 3



OnucaHme NMHeikK PekomeHaauuu no BbIGOpy
MPOAYKTOB B 3aBMCUMOCTHU OT BMAA
npUMeHeHus

B Tabnuuax Beibopa ykasaHbl TUMbl Sepam, aaanTupoBaHHbIE AN ONPEeAENEHHOro B1AA 3aLLuTl

B COOTBETCTBIM C TPEOOBAHMSIMU KOHKPETHOTO BUZA NMPUMEHEHNS.

B Tabnuuie npencraeneHsbl Haubonee pacnpocTpaHeHHbIe NMPUMEHEHMS C YKa3aHWEM COOTBETCTBYIOLLETO
TMna Sepam.

[ins Kaxporo npuMepa NPUMEHeHs NPeACTaBNeHa:

b oaHonMHelHas cxema NOAKIIOYEHNS C YkasaHNeM:

V 3alLMLLaeMoro 060pyAoBaHMS;

V KOHUMrypauum cetw;

\/ MONOXEHNS U3MEPUTESbHBIX JATYNKOB;

> 0BbIuHLIE 1 CrIELMANbHBIE (YHKLMIA 3ALLMTHI, UCTIONL3yEMble Sepam [11s JaHHOMO TUNa NPUMEHEHMS.

[NepeyeHb 3aLmT AaH TONLKO A1t CIPaBKU.
CuCTEMBI C FYX03a3eMIIEHHOI UM 333EMIIEHHOM YEPE3 COMPOTUBNEHIE HETPAIBIO MPENCTABNEHDI
OJIHOVA W TOW Xe NUKTOrPaMMONA, @ UMEHHO, CUCTEMON C FYX03a3eMANEHHON HEATPANbIO.

Electric
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OnucaHue NUHenKn

PekomeHaauuu no BbIGOpy

NPOAYKTOB B 3aBMCMMOCTH OT BUAA
APpUMEeHEeHUA
1 1 A
3awwmra
Mo Toky b b b b
[0 Hanpsixexmio b b
Mo yacTote b b
S i |t | oo "
nor3al unor Ha 3emJ1io 4acToTbl
Ha 3em1io Ha 3emJ1io
MpumeHeHne
COOPHbIE LKHBI B 3
JlBuratenb M20
['eHepatop
XapaktepucTuku
Tornueckue Bxozbl 4 0 0 0-10 0-10
BXOAbI/BbIXOAbI Boixogs! 7 3 3 4-8 4-8
TemnepaTypHble AaT4nku 0-8 0-8
Mo Toky 3l+lo 3l+1lo lo 3l +1o
Kanan Mo HanpsixeHmio 3V+Vo
LPCT™ Wmeetcs
MopTbl cBSI3n 1 1-2 1-2
Mpotokon M3K 61850 Wmeetcs Wmeetcs
PesepsupoBaHue
Goose - coo0LeHns
Marpuua @ Wmeetcs Wwmeetcs
Ynpasnexve PenakTop norndyeckux ypasHeHui
Logipam @
PesepeHoe nuTatne Jlutnesas 6atapes
[poyee

KapTpuax namsTi ¢ HacTpoiikamu

1) LPCT: TpaHcdopmaTop Toka Masoii MOLHOCTH, COOTBETCTBYIOLLMIA cTaHaapTy MOK 60044-8.
2) Matpuuia ynpaeneHus Ans YPOLLEHHOMO pacnpeseneHis nHhOpMaLmK, NONYYEHHOI OT GYHKLIMIA 3aLLMTbI, YIPABNEHNS U KOHTPONSI.
3) MporpammHoe obecneyeHne Logipam Ha si3blke peneitHoi norvky (cpeaa nporpammuposatms Ha 1K), nossonsioLuee 3aaeiicTBoBaTh Bee dyHkumu Sepam cepun 80.
4) CranpaptHas nutesas 6arapesi 3,6 B dopmara 1/2 AA, 3aMeHsieTcs Yepe3 NepeHIolo NaHerb.
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Onucane nuHenku PekomeHpauum no BbIGOpy
NPOAYKTOB
B 3aBUCUMOCTU OT BMAA
ApUMeHeHUA
Cepua 40 53 ctp. 90
c pa(EI)JJI/IpeHHbIMVI byHKUMAMN CeDMq 60 }
l X
3awmra
Mo Toky b b b b b b b b
[Mo HanpsixeHno b b b b b b b
Mo yactote b b b b b b b
S e o " e
Ha 3emsiio KaHWS Ha 3eMJ1t0 0T 3aMblkaHusi 0T 3aMmblKaHust Ha 3emnio n MT3
1 MT3 B pasax Ha 3emnio Ha 3emnio B pazax
MpumeHenne

NopcraHuuv BB

CH CB €3 CB
E CE & & &5

(560 | S62

CO0pHbIE LKHDI

[lBuratesb 3 V6!
['eHeparop &40 G60 G62
Konpencatop ERED
XapaktepucTukm
Jlorvyeckme Bxony! 0-10 0-28
BXO/Ibl/BbIXOfbI Bbixoab! 4-8 4-16
TemnepatypHble fat4ukun 0-16 0-16
Tok 3l +1lo 3l+lo
Kanan Hanpsixenne 3V, 2U + Vo 3V, 2U + Vo wm Vnt
LPCT® Wmeetcs Wmeetcs
[MopTbl cBA3N 1-2 1-2
Mpotokon M3K 61850 Wmeetcs Wmeetcs
Pesepsuposarue Nmeetcs Wwmeetcs
Goose - coobLueHmst Vmeercs
Marpuua® Vmeetcst Vmeetcst
Ynpasnexue PepakTop 1orieckux ypaBHeHuin | |iveercs Wmeetca
Logipam ®
Mposee Pe3epBHOE nuTaHne 48 vacos Jutnesas Garapes

KapTpuax namaTin ¢ HacTpoiikamu

Wwmeetcs

(1) LPCT: TpaHcdopmartop Toka Masnoii MOLHOCTH, COOTBETCTBYIOWLMIA cTaHaapTy MOK 60044-8.

(2) Marpuua ynpasneHust A1st ypoLLEHHOTO pacrnpeaeneHms MHGOpPMaLMK, NONYYEHHOI OT YHKLMIA 3aLLMTBI, YNIPABEHUS U KOHTPONS.

(3) MporpammHoe obecneyeHre Logipam Ha si3bike peneiiHoii norvku (cpesa nporpammuposanms Ha MK), nossonsioLuee 3aneicTeoBath Bee dyHkuuv Sepam cepum 80.
(4) CranpaptHas nutuesas 6atapes 3,6 B dopmara 1/2 AA, 3aMeHsIeTCs Yepe3 NepeaHIolo NaHeNb.
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OnucaHue NUHenKn

NPOAYKTOB

PekomeHaauuu no BbIGOpy
B 3aBUCUMOCTHU OT BUAA
NPUMEHeHKs

Cepus 80
? * ! 1)

\ 67 4x

L 1 R

b b b b b b b b

b b b b b b b b

b b b b b b b b

Hany ast Han MT3 Sawwra Jvddep. saumra  IuddepeHumansHas | 3awmTa no HanpsxeHuio v yactote 3auwywra batapen KOHAEHCATOpoB
MT3 ot 3ambiKat 0T 3amblkal 110 M3MEHEHMIO TpaHcdopmaropa v 6noka 3awmTa 151 IBYX CEKLNiA COOPHBIX WK oT Hebanaxca
Ha 3emnio Ha 3emnio n MT3 4acToTbl «TpaHcdopmarop — 3NEKTPUYECKON
B (pasax AMEKTP. MalvHa» MaLUHbI

El B € CB

B80 B83

0-42 0-42 0-42 0-42

5-23 5-23 5-23 5-23

0-16 0-16 0-16 0-16

3+ 2xlo 2x3l+ 2xlo 3+1lo 2x3l+ 2xlo

3V+\Vo 3V+\Vo 2x3V+2xVo 3V+Vo

Nmeetcs Nmeetcs Wmeetcs Wmeercs

2-4 2-4 2-4 2-4

Nmeetcs Nmeetcs Nmeetcs Nmeetca

Nmeetcs Nmeetcs Nmeetcs Nmeetca

Nmeetcs Nmeetcs Nmeetcs Nmeetca

Nmeetcs Nmeetcs Nmeetcs Wmeetca

Nmeetcs Nmeetcs Nmeetcs Wmeetcs

Nmeetcs Nmeetcs Wmeetcs Wmeetcs

Jutvesas Garapes Jutvesas Garapes JlutneBas 6arapes Jlutnesas 6arapes ¥
Nmeetcs Nmeetcs Wmeetcs Wmeercs

E) Brioku S5X naeHTV4HbI 611okam S4X co cnegyioLLyMM AOMONHUTENbHBIMU GYHKLMAMU:
MakCUMasbHas TOKOBas 3aLLMTa Ha 3eMI0 M B $asax Mpu BKIIOYEHNN HA «XONOAHYIO Harpy3Ky»;

b 06HapyxeHue 06pbiBa NPOBOAA;

b onpepenenme Mecta noBpexXaeHns.

6) bnoku TS5X uaeHTMYHLI 610kam T4X co CneayioLMm1 JONONHUTENbHBIMUA GYHKLMSMU:
MaKcvMasbHas TOKOBas 3alLyTa Ha 3emio 1 B padax npy BKIIOYEHNM HA «XONOAHYIO Harpy3ky»;

b 06HapyxeHue 06pbiBa NpoBoaA.
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OnucaHne NNMHenKn I'Ipmv\ep l'lleMeHel-IVlSl:

IPORYKTOS noacTaHUMS

DyHKUMYN 3aLUTbI Kop ANSI S20 | S24 | B22 | S40 | S41 | S42 | S43 | S44 | S60 | S62 | S80 | S81 | S82 | S84

® S§50 | S51 | §52 | S53 | S54

MT3 B dasax () 50/51 4 4 4 4 4 4 4 4 4 8 8 8 8
MT3 B ba3ax npu BKIIOYEHINM HA «XONIOAHYIO CLPU 50/51 1 40 40 40 40 40
Harpysky»
MT3 o 3amblikaHus Ha 3emnio/uyBcTBuTeNbHAs | SON/STN 4 4 4 4 4 4 4 4 4 8 8 8 8
3alUyTa OT 3aMblkaHms Ha 3emio (! 50G/51G
MT3 npw BioYeHNM Ha «xonopHyto Harpysky» | CLPU 50N/51N 1 46 46 46 46 40
YPOB 50BF 1 1 1 1 1 1 1 1 1 1 1 1
MT3 o6patHoii nocnefoBaTensHOCTH 46 1 1 2 2 2 2 2 2 2 2 2 2 2
3awmta npy 06pbiBe NpoBoaa 46BC 10 10 160 160 10
Tennosas 3almTa kabens 49RMc 1 2 2 2
Hanpasnentas MT3 B ¢azax " 67 2 2 2 2
HanpagneHHas MT3 ot 3ambikaHus Ha semiio ") | 67N/67NC 2 2 2 2 2 2 2
MakcumanbHasi HanpasnieHHas 3aLmTa akTuBHo | 32P 1 1 1 2 2 2 2
MOLLHOCTH
HanpasneHHas 3aluta MUHUMaNbHOM akTueHol | 37P 2
MOLLHOCTH
3almTa MUHAMALHOTO HAMPSKEHS NPSIMOA 27D 2 2 2 2 2 2 2
1OCIE0BATENbHOCTY
3alLmTa MUHUMALHOTO HaNPSIXeHMs], 27R 1 2 2 2 2 2 2
ofHodasHast
3aLLmTa MUHUMANbHOTO HaNPSXeHWs! 27 2114 |2 2 2 2 2 2 4 4 4 4
(nuHeiiHoro unu pasHoro)
3alwumTa MakcuManbHOro HanpsixeHust 59 2 2 2 2 2 2 2 4 4 4 4
(nuHeiiHoro unmn gasHoro)
3aLmTa MakCUManbHOro HanpskeHus Hynesoi | 59N 2 2 2 2 2 2 2 2 2 2
MOC/IE0BATENbHOCTY
3almTa MakCUMAbHOr0 Hanpsixexns obpatHoi | 47 1 1 1 1 2 2 2 2 2 2
nocneaoBaTebHOCTH
3aLwumTa MakcuManbHoi YacToTbl 81H 1 2 2 2 2 2 2 2 2 2
3atTa MUHAMANLHOM YaCTOTbI 81L 2 4 4 4 4 4 4 4 4
3alwumTa no M3MEHEHMIO YacTOTbI 81R 1 2 2 2
ATIB (4 utkna) @ 79 Y v Vv Vv Vv Vv Vv Vv Vv Y v v Y
KoHTponb cuHxpoHuama® 25 \ \ \ v \% \%

Lingppsi yKa3bIBatOT KOMMHECTBO CTYrEHeN 19 KaXA0M 3alLmTbl:

b CTaHAapT, V B COOTBETCTBN C Tp€6OBaHMﬂMM 3akas4uka.

(1) OyHKumS 381 THI, MerOLLas 2 TPYMMbI YCTABOK.

(2) B cooteTCTBIM C YCTAHOBIEHHBIMY NaAPAMETDAMU 1 HATIMHUNEM AOMOTHUTENbHBIX MOZY/IEN BXOA0B/BbIXOH0B.
(3) C mononHuTenbHbIM MOZYNIEM KOHTPO/IS CuHxporuama MCS025.

(4) [ins 2 mHeiiHbIX HanpsxeHuii u 1 pasHoro Hanpsixexns.

(5) brokn S24 n T24 BbINOSHSIOT PYHKLMIO IOMOSHEHNIA, COOTBETCTBEHHO, S23 1 T23.

(6) MpumeHsiotes Tonbko ¢ S50, S51, $52, $53, S54, T50, T52.

b 3sawmra G1aepos OT KOPOTKOTO 3aMbIKaHMS 1 NEPerpyaki

Sawwmra pupepa c Manoit eMKOCTbIO B CUCTEME C PE3UCTUBHO-3a3eMJIEHHON HeTpasblo
WK C ryXo3a3eMJIeHHOW HelfTpanbio: Sepam S20, S24, S40, S44, S50, S54, S60 unun S80

b 6e3 KOHTPOAS MO HANPSKEHMIO W YacToTe b ¢ KOHTPONEM N0 HANPSXXEHWHO W YacToTe
| L |
g g
5 i
S20 49
S24 50
54
60
1 1 80
1 1
1

Sawura puaepa c 60bLIO EMKOCTLIO B CUCTEME C PE3UCTUBHO-3a3EMIIEHHOMN
HeMTpanblo IMGO C KOMMNEHCUPOBAHHOW UM U30/IMPOBAHHOW HEHTPanbIo:
Sepam S41, S43, S51, S53, S62 unn S81

b cneuvanbHas 3awwra otxopsuiero duaepa: 67N/67NC

1 1

DE60529

18 Sdénelder

Electric



OnucaHue NMHenKu

NPOAYKTOB

Mpumep npumeHeHns:

noactTaHuua
3awuTa BBOOOB

b 3awmra CﬁOprIX LLIMH OT KOPOTKOro 3aMblkaHUs

Sawura Beoga: Sepam $20, $24, $40, S50, S60 unu S80

b 6e3 koHTpONs

N0 HaNPSXXEHUIO 1 YacToTe

DEB8404

S20
S24

L~

b KOHTPONL N0 HAaNPsIXeHMO
11 4aCTOTE Ha COOPHBIX LMHAX

1 S40
1 S50
S60
S80

DEB0530

L

3awwura aByx BBOA0B: Sepam S60 unu S80

b KOHTPONL N0 HANPsIXeHNO b asTomatnyeckoe BknioyeHme pesepsa (ABP)
11 4aCTOTE Ha IMHAN 1 KOHTPOJIb CUHXPOHM3MA (ANSI 25)
1
1
S40
= o
g S50 % MCS025
8 S60 8
| S80 | ) S60 | — S60
S80 S80
ATS ATS
\ H.3. \ \ H.3.
/
H.O.

3awmra napannenbHo COeUHEHHbIX BBOAOB: Sepam S42,

$§52, S62 unmn S82

b cneuvanbHas 3awwTa amHUM um ucToyHmka: 67, 67N/67NC

X

DEB0533

1 S42

S$82

_—

S42
§52

S82

:
I
\

3au.|ma napannenbHO COeAUHEHHbIX BBOAOB C UCMNOJIb30BaHUEM ¢VHKI.|VWI OTKJIIOYEeHUa
reHeparopa ot cetu: Sepam S20 + B22, S62 unu Sepam S84

b cneuvnanbHble GyHKLMM Pa3beanHEHNS: b cneumnanbHble GyHKLMM pasbeanHeHns:
27,59, 59N, 81L, 81R 27,59, 59N, 81L, 81R, 32P, 37P
| 1
e S20 ]
g S24 2
g g S62
S84

B22

3awmra BBOAA UM LIMHOCOEANHUTENBHOTO BbIKNIOYaTenNs ¢ GyHKuMei pasrpy3ku,
OCHOBAHHOWV Ha KOHTPOJIE CKOPOCTM U3MEHEHUS YacToTbl: Sepam S60, S62 unu S84

b cneumanbHble yHkumm pasrpysku: 81L, 81R

1
. S60 B S60
g S62 g S62
g S84 & S84
X __-

3awmra BBOAOB, COEAUHEHHbIX N0 CXeMe 3aMKHYTOI neTnu: Sepam $42, 52, S62 unn S82

b 3awmta nuHmM v nctounuka: 67, 67N/67NC
b HanpaBneHHas noruyeckasi CenekTMBHOCTb

1 1 1
1 1
5 i ! sa2|| | s42 i
g i T $52 i $52 I
H $62 $62 H
i $82 $82 i
1 1
1 1
1 1
1 1
1 1
1 1
. \ \ .
1 1
I e ———————— 1
1 : 1 1
H s42 || 1 S42 1 saz2 || | S42
i 852 | |1 $52 i $52 || $52
$62 $62 $62 $62
$82 $82 $82 $82

L~
L~
L~
L~
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OnuncaHune NUHenkn I'Ipvlmep NPUMEHeHUs:
npoayKTOB
COOpHbIE LWKHDI

DyHKUMM 3aLWMTBI Kop ANSI B21 | B22 | B80 | B83
MT3 B dpagax " 50/51 8 8
MT3 0T 3amblkaHus Ha 3eMmio/4yBCcTBUTENbHAS 3awmTa | SON/S1N 8 8
0T 3aMblkaHust Ha 3emmio ") 50G/51G
YPOB 50BF 1 1
MT3 o6partHoii nocnenoBarenbHOCTH 46 2 2
3aLumMTa MUHUMAILHOTO HaNPSIXEHNS NPAMOi 27D 2 2 2 2
nocnefoBaTenbHOCT
3aLumTa MUHUMANBHOrO HanpsiXeHus, 0aHoda3Has 27R 1 1 2 2
3aLumTa MUHUMANBHOTO HANPSXEHWs! (MMHEHOTo 27 e 1@ 14 4
nnm $hasHoro)
3aLumTa MakCUMabHOrO HanPSXEeHMs (MHEItHOro 59 2 2 4 4
nnm $asHoro)
3almra MakCUMabHOr0 HaNPSXEHS HyNeBOI 59N 2 2 2 2
N0C/Ne0BaTENLHOCTY
3aLumTa MakcUManbHoro HanpsixeHms 0bpaTHoii 47 2 2
noCNef0BaTeNbHOCTH
3aLumTa MakCUManbHoiA YacToThI 81H 1 1 2 2
3aLumTa MUHUMAbHOI 4aCTOTbI 81L 2 2 4 4
3aLmTa no U3MeHeHMIo YacToThbl 81R 1
KoHTponb cukxpouama @ 25 \4 \4

Lingppbl yKkaswiBAIOT KOZMYECTBO CTYNEHEN U1 KAXA0I 3aLLUThI:

b cranaapr, v B cootBeTCTBIM C TPDEOOBAHUSAMM 3aKA34MKA.

(1) @yHKLma 3aLLmTbl, UMeIoLLas 2 rpybl yCTaBok.

(2) C pononxuTesbHbIM MOZYNIEM KOHTPOIS CHXPOHM3Ma MCS025.
(3) [ins 2 nnneiHbix HanpsxeHni u 1 pasHoro HanpsxeHus.
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep npumeHeHUN:
C60pHbIE LWUHDbI

b KoHTpONb NO HANPSIXEHMIO 1 YacToTe
KoHTponb no HanpsxkeHuio B Tpex ¢pa3ax U o HanpsXXeHUIO HYNeBON
nocsefoBaTeNlbHOCTH Ha COOPHbIX lWMHAX: Sepam B21 unu B22

b cneunanbHas GyHKUMS pasrpy3ku: 81L b cneuuanbHbie GyHkuMmM pasrpysku: 81L, 81R

B21 B22

DEBB025

DEB8026

8 8

b 3awmTa cO0PHbIX LKH OT KOPOTKOTO 3aMbIKAHMS!

b KOHTPONL M0 HAMPSIXEHMIO W YacToTe
KoHTposnb no HanpskeHuio B Tpex ¢a3ax U No HanpPSHKEHUIO HYNIEBOIA
nocneAoBaTe/IbHOCTH Ha ABYX CEKLMAX COOPHBIX LKMH: Sepam B83

B83

{8l 8 |

DEB8027

b 3awmra cOHOPHbIX LKH OT KOPOTKOrO 3aMblKaHHst
b KOHTPONL M0 HAMPSIXEHMIO M YACTOTE HA NIMHIK
KoHTposnb no oaHOMY HanpshkeHMIo Ha COOPHbIX lWMHaxX: Sepam B8O

%@
\

DEB8028
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OnucaHne NMHenKn I'Ipumep I'IpVIMeI-IeI-IVlSI:

IPOAYETOR TpaHccopmaTop
Ha 06bl4HbIX CXeMax NofCoeAnHeHe TpaHChOpMaTOpa NokasaHo DyHKUMN Kop, T20 |T24 |T40 |T42 |T60 |T62 |T81 |T82 |T87
663 yueTa ypOBHS HAMPSKEHNS: 3aWmThl ANSI T50 |T52
b nepsuyHas 06MoTka TpaHchopmaTopa Beeraa nokasaHa CBepXy; MT3 B pazax " 50/51 4 4 4 4 4 4 8 8 8
b BTOpUYHas 06MOTKa TpaHCHOPMATOpa BCEraa NoKasaHa BHN3Y. MT3 B dpazax CLPU 1 49 46
MepBuuHas v BTOPUYHAs 0BMOTKM TPAHCHOPMATOPA IOMKHbI UMeT, TPV BKIIONEHIAN 50/51
Ha «XOJIOJHYIO Harpy3Ky»
3awmty.
. MT3 ot 3aMblkaHus 50N/51N | 4 4 4 4 4 4 8 8 8
Sepam ycTaHaBnMBAETCS MO0 CO CTOPOHLI MEPBUYHOIA, MO0 Ha 3eMTIo/ 506/51G
€O CTOPOHbI BTOPMYHOM 0OMOTKM 3aLLmMLLIAEMOro TpaHchopMaTopa. YYBCTBHTESIbHAS 3aLLMTA
3awuyTa BTOpoit 06MOTKM 06eCneymBaeTCs YCTPOICTBOM Sepam, OT 3aMblKaHus Ha 3eMI0
1CN0/b3yeMbIM A1 3aLLMTbl BBOLOB WM OTXOASLLMX TMHWIA o
MT3 npw BKI0YEHUM CLPU 1 46 46
MOACTaHLN.
n " Ha «XONOAHYI0 Harpyaky» | SON/51N
YPOB 50BF 1 1 1 1 1 1 1 1
MT3 o6partHoii 46 1 1 2 2 2 2 2 2 2
M0C/E0BATENBHOCTH
3awmra npy o6pbise 46BC 16 10
npoBoa
Tennosas 3awmTa 49RMc |2 2 2 2 2 2 2 2 2
3MNEKTPUYECKOI MALLNHBI
m
JvddeperumansHas 64REF 2 2 2 2 2
OT 3aMblKaHUs
Ha 3em1i0
JvddepeHumansHas 87T 1
3awmTa
TpaHcdopmaropa
(nBe 06MOTKM)
HanpaenenHas MT3 67 2 2 2 2
B ¢pazax "
Hanpaenentas MT3 67N/ 2 2 2 2 2
OT 3aMbIKaHus 67NC
Ha 3emnio "
MakcumansHas 32P 2 2 2 2
HanpaeneHHas 3awmTa
aKTVIBHOI MOLLHOCTI
KoHTponb HachlweHns | 24 2
(B/Tu)
3awmta MuHuMansHoro | 27D 2 2 2 2 2
HaNPSXEHUs NPSIMOiA
MOC/IE,0BATENBHOCTY
3awwmra MuHuMansHoro | 27R 2 2 2 2 2
HanpaXeHus,
opHodasHast
3auwra MuHumansHoro | 27 2 2 2 2 4 4 4
HaNPSIXeHs (MMHeiiHoro
1 GpasHoro)
3awwmTta MakcumansHoro | 59 2 2 2 2 4 4 4
HaNPSXeHMs (MMHeiAHoro
1M GpasHoro)
3awwmra MakcumansHoro | 59N 2 2 2 2 2 2 2
HaNPSXeHUs HyneBoit
MOC/IE,0BATENBHOCTY
3awwmta MakeumansHoro | 47 1 1 2 2 2 2 2
HanpsbkeHus obpaTHom
10C/IE0BATENBHOCTH
3awwmra MakecumansHoi | 81H 2 2 2 2 2 2 2
4acToThI
3awmra MuHuManbHoid | 81L 4 4 4 4 4 4 4
4acToThI
Tepmocrar / ra3oBoe 26/63 \4 v v \4 v v v v v
pene®
KonTponb Temneparypsl | 38/49T |V v v v v v \4 \4 v
(8 nnm 16 garumkos) © 8 8 8/16 |8/16 |8/16 |8/16 |8/16 |[8/16 |8/16
par- | par- | pmar- | p@ar- | par- | par- | pat- | gar- | par-
YMKOB | YMKOB | YMKOB | YMKOB | YMKOB | YMKOB | YMKOB | YMKOB | YMKOB
KoHTponb cuHxpoHuama | 25 \% v \% \Y \Y
@

Lingppni yKka3bIBAIOT KOMMHECTBO CTYrEHeEN 1S KaXA0M 3alUmTl:

b crangapr, v 8 cootBeTcTBIM C TPEOOBAHNIMY 3aKa3 KA.

(1) OyHKuS 381N THI, UMeIOLLAs 2 TPYIMbI YCTABOK.

(2) B cooTBeTCTBIM C YCTAHOBEHHBIMY MAPAMETPAMM 1 HATINYUEM LOMOTHUTE IbHbIX MOZY/IEH BXOZI0B/BbIXOLAO0B.
(3) C nononumtessHbimmu Mogyasimn MET 148-2, umeroLummy BXOzb! MOAKII0YEHNS TEMIEPATYPHbIX AaT4MKOB.
(4) C pononHnTenbHbIM MOZYIEM KOHTPONS CuHXpoHU3ma MCS025.

(5) Mpumensitotes Tonsko ¢ S50, S51, $52, §53, §54, T50, T52.
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep npumeHeHns:
TpaHccdopmaTop
3awmTa oTxoaaLmnx MTMHUA

K TpaHcdopmaTopy

b 3awmra TpaHcHOPMATOPOB OT KOPOTKOrO 3aMbIKAHYIS U NEPErPY3KY;

b BHyTpeHHsa 3almTa TpaHchopmatopa: TepmocTar / razoBoe pene (ANSI 26/63);

b KoHTPONL TEMNEPATYPbI C MOMOLLBIO PE3NCTUBHBIX AaT4nKoB (ANSI 49T).
3awura oTxoasLLeli IMHUM K TPaHCHopMaTopy 6e3 KOHTPOJIS N0 HaNPSHKEHUIO:
Sepam T20, T24

3alLuTa oT 3aMblkaHusl Ha 3eMTI0: 3almTa oT 3aMbIkaHUs Ha 3eMITI0:

b nepsuyHas o6moTka: 50G/51G b Heiitpans: 50G/51G

T20
T24
26
63
49T

3awmra oTxoAsLIel IMHUK K TPaHCHOPMaTOpPy C KOHTPOJNIEM MO HaNPSHKEHMIO:
Sepam T40, T50, T60 unu T81
3aluyTa oT 3amblkaHus Ha 3eMIIO:
b nepsuyHas obMmotka: 50G/51G
\

T40
T50
T60
T81

26

63

49T

)

Tpumeyanme: B criysae JyMHHOro oTxoAsILero guaepa gyHkums 50G/51G MoxXeT ObiTb 3aMeHeHa dyHKUMEs
67N/67NC.

X

DEB8410
DEB8411

DE60539
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OnucaHue NMHenKu
NpPoOYKTOB

I'Ipmv\ep npUMeHeHuA:
TpaHccopmaTop
3awmTa oTXoaaLmnX TMHUA

K TpaHcdopmaTtopy
3awura oTxoasLeli NIMHUM K TPaHCHOPMATOPy C KOHTPOJIEM MO HaNPSXKEHUIO
1 AONONIHUTENbHBIM U3MepeHneM Toka: Sepam T81
3aluyTa oT 3amMblkaHMs Ha 3emio: | 3aluwTa OT 3aMblKaHWs Ha 3eMJTHO:
b nepsuyHas o6moTka: 50G/51G;| b nepeuyHas obmoTka: 50G/51G;
b nmbdepeHumansHas 3awmra b BropnuHas obmotka: 50G/51G
6aka: 50G/51G
T81 T81
26
63 26
49T 63
49T
TMpumeyanue: B cyyae JMHHOro oTXoasILero guaepa PyrHkums 50G/51G MOXET ObiTb 3aMeHeHa PyHKUMet
67N/67NC.
IunddepeHunanbHas 3awmTa oTXoASLEA TMHUK K TpaHcdopmaTtopy: Sepam T87
JvddepeHumanbHan 3awwmuta TpaHcdopmaropa: 87T
3awwmTa oT 3aMblkaHUs Ha 3eM7IH0: | 3aLLMTa OT 3aMblKaHKs HA 3eMJTHO: | 3almTa OT 3aMblKaHWst
b nepeuyHas obmoTka: 50G/51G | b nepeuyHas obmotka: 50G/51G;| Ha 3emnio:
b BTOpMyHas obMoTKa: b nepeuyHas 06MoTKa:
Vv 64REF Vv 64REF
v 50G/51G v 50G/51G
b BTOpNYHas 0bMoTKa:
Vv 64REF
v 50G/51G
J‘ \
g @ g g
g g g
T87
26
63
49T
24 Schneider
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep npumeHeHUN:
TpaHccdopmaTop
3awmTa TpaHCchopMaTopHbIX BBOOOB

b 3awura TpaHcdopMaTopa ot KOPOTKOrO 3aMbIKaHMS 1 NEPErpy3ku;
b BHyTpeHHsa 3almTa TpaHchopmatopa: TepmocTar / razoBoe pene (ANSI 26/63);
b KoHTPONL TEMNEPATYPbI C MOMOLLBIO PE3NCTUBHBIX AaT4nKoB (ANSI 49T).

Sawumra TpaHcopmaTopHOro BBoAa 6e3 KOHTPONS NO HanNpshkeHuio: Sepam T20, T24

3almTa oT 3aMblKaH!s Ha 3EMJI0: 3almTa oT 3aMblKaHs! Ha 3EMJIO:
b BTopuyHas obmotka: 50G/51G b Heiitpanb: 50G/51G

26 26

63 63

49T 49T W
T20 T20
T24 T24

Sawura TpaHcHOPMaTOPHOro BBOAA C KOHTPOJIEM MO HANPSHKEHMIO:
Sepam T40, T50, T60 nnu T81

DEB8413
DEBB414

3alumTa T 3aMblkaHus! Ha 3eMTI0: 3awumTa oT 3aMblkaH1s! Ha 3eMJIIo:
b BropuyHas obmotka: 50G/51G b BTOpMyHas obMoTKa:

Vv 64REF

v 50G/51G

4

26 26

63 63

49T 49T
T40 T60
T50 T81
T60
T81

\ R
9

DE60540
DEB0541
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DEBB041

OnucaHue NMHenKu

NPOAYKTOB

Mpumep npumeHeHUs:
TpaHccopmaTop
3awpTa TpaHchopMaTopHbIX BBOOOB

OuddepeHunanbHas 3awmra TpaHchopmaTopHoro Beopa: Sepam T87
InddepeHumansHas 3awmTa TpaHcdopmaropa: 87T

3awmTa 0T 3amMblKaHNs Ha 3EMJTHO;
b nepeuuHasi o6MoTka: 50G/51G;
b BTopuyHas obmoTka: 50G/51G

26
49T

3awwmra oT 3aMbIkaHus Ha 3eMII0:
b nepsuuHas obMoTka: 50G/51G;
b BTOpNYHas 0bmoTKa:

v 64REF

v 50G/51G

DEB8042

DEB8043

3awwmTa oT 3aMblkaH1s Ha 3eMJIIO:
b nepeuyHas obmoTka: 50G/51G;
b BTOpUYHas 06MoTKa:

Vv 64REF

v 50G/51G

DEB8044

3awwmTa T 3aMbIkaHMs! Ha 3eMTI0:
b nepsuuHas o6moTKa:

v 64REF

v 50G/51G

b BropnuHas obmotka: 50G/51G

DEB8045

3awmTa 0T 3aMblkaHus
Ha 3emTio:

b nepsuyHas 06moTKa:
v 64REF

v 50G/51G

b BTOpUyHas obMoTKa:
v 64REF

v 50G/51G

DEB0542

3alura ByX HecoeAMHEHHbIX TpaHcpopmaTopHbIX BBOAOB: Sepam T60 unn T81
b aBTomatuyeckoe BknoyeHue pesepsa (ABP);

b koHTpONb cuHxpoHnama (ANSI 25)

A

26 26
63 63
49T 49T
@ ‘ MCS025 ‘
T60 T60
T81 T81
ATS ATS

H.3.\

\ H.3.

Schneider

Electric
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep npumeHeHUN:
TpaHccdopmaTop
3awmTa TpaHCchopMaTopHbIX BBOOOB

3awura napannenbHbiX TPaHCPOPMaTOPHbIX BBOAOB: Sepam T42, T52, T62 unmn T82
b HanpasnexHas MT3 B dasax TpaHcdopmatopa: 67;
b 3awwmTa oT 3aMblkaHKs Ha 3eMIK0 BTOPUYHOI 00MOTKM TpaHchopmatopa: 50G/51G, 59N

L !

DE60543

26 26

63 63

49T 49T
T42 T42
T52 T52
T62 T62
T82 T82

y

\
9

b HanpasnexHas MT3 B dasax TpaHcdopmartopa: 67;
b 3awmra ot 3aMblkaHUs Ha 3eMo BTOPUYHOI 06MOTKM TpaHchopmatopos: 67N/67NC, 64REF;
b koHTponb cuHxpoHnama (ANSI 25)

L l
d

DE60544

26 26

63 63

49T 49T
T62 T62
T82 T82

= F

X __~

[AnddepeHumnanbHas 3awmra napannenbHbix TpaHcpopmMaTopHbiX BBOAOB: Sepam T87
b anddepeHumanbHas samTa TpaHcdopmaropa: 87T;
b HanpasnexHas MT3 B da3ax TpaHcdopmaropa: 67;
b 3awmra 0T 3aMbIkaHUs Ha 3eMJ0 BTOPUYHOIA 06MOTKM TpaHchopmaTopos: 50G/51G, 67N/67NC 64REF

L !

DEB8049

26 26

63 63
49T 49T44W

T87 T87

Electric
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Onucanve nnHenku I'Ipumep APUMEeHEeHUA: ABUrartenb
NPOAYKTOB

DyHKUUM 3aLMTbI Kop ANSI | M20 | M40 | M41 | M61 | M81 | M87 | M88
MT3 B ¢pazax " 50/51 4 4 4 4 8 8 8
MT3 ot 3amblkaHus Ha 3emio/ 50N/51N 4 4 4 4 8 8 8
YYBCTBUTENbHAS 3alLMTa OT 3amblkaHus | 50G/51G
Ha 3emnio !

YPOB 50BF 1 1 1 1 1 1
MT3 o6patHoii nocneaosarensHoct | 46 1 2 2 2 2 2 2
Tennosas 3awyTa aneKTPU4ECKON 49RMc 2 2 2 2 2 2 2
MalnHbl ")

[IvddepeHumanbHas sawmra 87T 1
TpaHcpopmaTopa (ase 06MoTKM)

[IvddepeHumanbHas sawmra 87M 1
3NIEKTPUYECKOI MALLUHBI

HanpaeneHHas MT3 0T 3amblkaHust 67N/67NC 2 2 2 2 2
Ha semnio ")

MakcumanbHasi HanpasneHHas 3awmra | 32P 1 2 2 2 2
aKTVUBHOI MOLLIHOCTN

MakcumansHas HanpasneHHas sawuTa | 32Q/40 1 1 1 1 1
PEaKTUBHON MOLLHOCTH

3aLyyTa OT aCMHXPOHHOTO PeXVUMa 40 1 1 1 1
¢ noTepei BO30yxaeHus

(N0 MUHUMANBHOMY MOHOMY

conpoT )

MuHUManbHas TOKoBas 3alumTa B 37 1 1 1 1 1 1 1
hasax

[MpeBbILLEHIE NPOAOIXMTENBHOCTM 43/51LR/14
nycka/6noku1poBka potopa

OrpaHunyeHme KonnyecTsa nyckos 66 1 1 1 1 1 1 1
[MoTeps CMHXPOHM3MA 78PS 1 1 1
3aLumTa no Makc. YacToTe BpaLLeHus 12 v v v v
(2 ycraku) @

3alwyTa no MUH. YacToTe BpalLeHus 14 \4 v v v
(2 ycrasku) @

3aLumTa MUHUMANLHOTO HanpskeHns | 27D 2 2 2 2 2 2
npsiMoii NocNefoBaTeNbHOCTY

3awmTa MUHUMaNbHOTO HanpskeHus, | 27R 1 1 2 2 2 2
opiHodasHast

3aLuyTa MUHUMANLHOTO HanpskeHns | 27 2 2 2 4 4 4
(nuHeiiHOro MM dasHoro)

3alwmta MakeuManbHoro Hanpsxerus | 59 2 2 2 4 4 4
(nuHeiiHoro unm gasHoro)

3awywra MakcumanbHoro HanpskeHnst | 59N 2 2 2 2 2
HYNEBOi NOCNEA0BATENBHOCTY

3aLuyra MakcUManbHoro Hanpsixexus | 47 1 2 2 2 2
06paTHoii Nocnes0BaTeNbHOCTH

3aluuTa MaKCUManbHOM YacToThbl 81H 2 2 2 2 2
3aLuyTa MUHMMaIbHOI YacTOTbI 81L 4 4 4 4 4
TepwmocTar / ra3oBoe pene 26/63 N4 v v
KoHTponb Temneparypbl 38/49T \4 v \ v \4 v v
(8 wnm 16 patunkos) © 8 8/16 |8/16 |8/16 |8/16 |8/16 |8/16

par- |par- |par- |mar- |pmar- |gmar- | pgar-
YMKOB |4YMKOB |4YMKOB |YMKOB |4MKOB |4MKOB | u4vKOB

Lingpbi ykaswIBAIOT KOMHECTBO CTYNEHEN [U15 KaXA0W 3aLLUTHI:

b cranaapr, v B cooTBETCTBIM C TPEOOBAHUAMY 33KA34MKA.

(1) OyHKLmS 3aLNTI, MMeroLLas 2 TPYIbI YCTABOK.

(2) B cooTBeTCTBIM C YCTAHOB/IEHHBIMM 1ADAMETPAMM 1 HAJIMYUEM LOMOSHUTE bHBIX MOZY/EN BXOL0B/BbIXOL0B.
(3) C gononumntensrbimn Mogynsmv MET 148-2, nmeroLmmm BXOZb! OAKMOYEHNS TEMIEPATYPHBIX AaT4MKOB.
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep NnpumeHeHUs: aBUraTens

b 3awmra aBUratens ot BHYTPEHHUX NOBPEXAEHNIA;
b 3awmra ot HapyLeHUs NUTaHUS;
b 3awmTa 0T NOBPEXAEHMIA, CBA3AHHBIX C HArpy3KOii;

b KoHTpONb TEMNEpaTYpbI C NOMOLLbIO PE3NCTUBHBIX AaT4MkoB (ANSI 38/49T).

3awmra geuratens 6e3 KOHTPONS N0 HaNpsHkeHmio: Sepam M20

b Mpsawmoii nyck

b Tyck yepes
aBTOTPaHChopmaTop

b TMyck ¢ BO3MOXHOCTbIO
BbIGOpA HANPABNEHS BPALLEHNS!

DEBB050

!
M20

DEB8051

M20

X
\
(
d

38/
49T

DEB8052

M20

38/
49T

3awura gBuratens ¢ KOHTponeM no Hanpsbkenuio: Sepam M40, M41, M61 unn M81

b Mpsmoii nyck

b Myck yepes

b TMyck ¢ BO3MOXHOCTbIO

DEB0545

M40
M41
M61
M81
38/
49T

aBToTpaHcpopmarop BbIOOPA HaMPaB/eHus BpaLLeHus
: @ AN @
M40
Ma1 M41
M61 I Me1
mM81 M381

38/
49T

38/
49T

P depeHumanbHas 3awmra apurartens: Sepam M87
IvddepeHumansHas sawwTa auratens: 87M.

3awwTa B asax Ha OCHOBE
aBTOAMPdEPEHLMANBHOI
cxembl: 50/51.

b Mpsmoii nyck

b Myck yepes
aBTOTpPaHCchopmaTop

b Mpsmoii nyck

X

DEB8057
=
]
~N

DEB8058
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OnucaHue NMHenKu
NpPOOYKTOB

Mpumep NnpumeHeHUs: aBUraTens

b 3awwra aBurarens n TpaHcopmMaTopa oT BHYTPEHHUX NOBPEXAEHWIA;

b 3awuTa ot HapyLeHus NUTaHWS;

b 3awmTa oT NOBPEXAEHMIA, CBA3AHHBIX C HArpy3Koii;

b BHyTpeHHss 3alwmTa TpaHcdopmMatopa: TepmocTar / razosoe pene (ANSI 26/63);
b KoHTpONb TEMNEPaTYPbI C NOMOLLIO PE3NCTUBHBIX AaT4nkoB (ANSI 38/49T).

Bawura 6n1oka «asuratenb-TpaHcopmarop» 6e3 KOHTpons no HanpsxeHuio: Sepam M20
b 3awwra nepenyHoit 06MOTKM TPaHCHOPMaTOpa OT 3aMblkaHus Ha 3emio: 50G/51G.
TMpumeyanune: KOHTPOb N3N ZIBUraTess 00ecrieynBaeTcs ApYriuM yCTPONCTBOM.

DEB8059

X

M20

38/
49T

3awura 6noka «asurarenb-TpaHcpopmaTop» ¢ KOHTPONEM M0 HANPSKEHMUIO:
Sepam M40, M41, M61 nnu M81

b 3awmra aBuratens ot 3amblkaHus Ha 3emio: SON;

b 3awmra nepryHoit 06MOTKY TPaHCHOPMATOpa OT 3aMblkaHust Ha 3emnto: 50G/51G;

b KkoHTponb TpaHchopmaTopa: ra3oBoe pene, TEPMOCTaT, U3MEPEHUE TEMMEPATYPbI.

DE60549

3awura 6n1oka «aBUratenb-TpaHcpopMaTop» ¢ KOHTPONEM N0 HANPSHKEHMIO U KOHTpONEeM
paboTbl TpaHcopmaropa: Sepam M81

b 3awura aBuraTens ot 3ambikaHus Ha 3emnio: 50G/51G;

b 3awwra nepenyHoit 06MOTKM TpaHCHOPMaTOpa OT 3aMblkaHust Ha 3emiio: 50G/51G;

b KkoHTponb TpaHchopmaTopa: ra3oBoe pene, TEPMOCTaT, U3MEPEHUE TEMMEPATYPbI.

DEBB062

e

M81

30 Sdénelder

Electric



Onucanue nnHenku I'Ipvm\ep APUMEeHEeHUA: ABUratTenb
NPOAYKTOB

D depeHumanbHas 3awmra 6noka «geuratenb-TpaHcopmarop»: Sepam M88
JIuddepeHuvansHas 3awmTta 61oka «aBuratens-TpaHchopmarop»: 87T.

b 3awwmTa aBuraTens ot 3amblkaHWst Ha 3EMTIO: b 3awwmTa aBuraTens ot 3amblkaHWs Ha 3EMTHO:
50G/51G; 59N;

b 3auwmra nepuyHOit 06MOTKY TPaHCHOPMATOpPa b sauwmra nepsuyHoOit 06MOTKYM TPaHCHOPMATOPa
0T 3aMblkaHus Ha 3emnio: 50G/51G 0T 3aMblkaHusg Ha 3emnio: 50G/51G

M88
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Onucanve nMHenku Mpumep npumeHeHUs: reHepaTo
NPOAYKTOB P PP P P

DYHKUMM 3aLMTbI Kop ANSI | G40 | G60 | G62 | G82 | G87 | G88
MT3 B dpazax " 50/51 4 4 4 8 8 8
MT3 ot 3amblkaHust Ha 3emnio/ 50N/51N 4 4 4 8 8 8
YYBCTBUTESbHAS 3LLMTA OT 3aMbIKaHUS 50G/51G
Ha semnio !

YPOB 50BF 1 1 1 1 1 1

MT3 o6GpatHoii nocnefoBarenbHOCTH 46 2 2 2 2 2 2

Tennosas 3aLTa ANEKTPUYECKO MawwmHbl | 49RMc 2 2 2 2 2 2

)

JvddepeHumanbHas ot 3amMblkaHus 64REF 2 2

Ha 3emiio

JImddepeHumanbHas sawmTa 87T 1

TpaHcdopmaropa (ase 06MOTKM)

JInddepeHumanbHas sawmTa 8™ 1

9NEKTPUYECKOI MALIMHBI

Hanpasnentas MT3 B dazax (" 67 2 2 2 2

HanpaeneHHas MT3 0T 3aMblkaHus 67N/67NC 2 2 2 2

Ha semnio "

MakcumanbHas HanpaenexHas 3awmTa 32P 1 2 2 2 2 2

aKTMBHOM MOLLHOCTH

MakcimanbHast HanpasneHHas 3awuwTa 32Q/40 1 1 1 1 1 1

PeakTMBHON MOLLHOCTY

HanpaeneHHas 3aLu1ta MUHUMAbHOM 37P 2 2 2

aKTMBHOM MOLLHOCTH

3aluyTa oT aCUHXPOHHOTO pexmMMa 40 1 1 1 1 1

C noTepeii Bo36yxaeHus

(M0 MUHMMANLHOMY NOSHOMY

COMPOTUBNEHMIO)

loTepsi CUHXPOHM3MA 78PS 1 1 1

3aLumTa no Makc. YacToTe BpaLLeHUs! 12 \% v \% v \%

(2ycrasku) @

3aLLpTa no MUH. 4acToTe BpaLLeHus 14 v \4 v v \4

(2 ycrasku) @

MT3 ¢ KoppekLyeii N0 HanpsKeHMIo 50v/51V 1 1 1 2 2 2

3aLuMTa MUHUMAIBLHOrO MOSHOMO 21B 1 1 1 1 1

COMPOTUBNIEHNS]

3awmTa oT OLLMBO4HOTO BKIKOYEHUS B CeTb | 50/27 1 1 1

3alumTa M1H. HanpsSXeHUs HyNeBoii 27TN/64G2 2 2 2

NOCNeA0BATENbHOCTY TPETLEN

rapMOHVKY / NONHasA 3alLyTa cTatopa 64G

OT 3aMblKaHUs! HA 3EMTI0

KoHTponb HacbilLexns (B/I'u) 24 2 2 2

3alumra MUHUMaNbHOMO HaNPSXEHUs 27D 2 2 2 2 2

NPSIMOIA MOCNIE0BATENBHOCTY

3alumTa MUHUMANBHOIO HaMPSXeHs, 27R 2 2 2 2 2

onHodasHas

3alumra MUHUMANbHOO HaNPSXeHUs 27 2 2 2 4 4 4

(nuHeiiHoro nnm $asHoro)

3alumra MakCUMaIbHO0 HaNPSKEHS! 59 2 2 2 4 4 4

(nMHeiiHOro unm $asHoro)

3aLumTa MakCUManbHOro HanpsiXeHms 59N 2 2 2 2 2 2

HyNEBOI NOCNEA0BATENBHOCTH

3alumra MakCUMabHO0 HaMpPSKEHNS! 47 1 2 2 2 2 2

06paTHOIi NOCNEA0BATENLHOCTH

3aLumTa MakcUMasbHoi 4acToTbl 81H 2 2 2 2 2 2

3alumra MUHAMANbHOM YacTOTbI 81L 4 4 4 4 4 4

3aLumTa no M3MEHEHMIO YaCTOTbI 81R 2 2

Tepmocrar / ra3oBoe pene 26/63 v v v Vv

KoHTponb Temneparypel 38/49T v N v v v v

(8 wmt 16 garuvkos) @ 8/16 |8/16 |8/16 |8/16 |8/16 |8/16
nar- Jar- nar- Jar- par- | par-
YMKOB | YMKOB | YMKOB | YMKOB | uMkOB | 4MKOB

KOHTpOnb cutxpoHmama 25 \4 \4 v \4 v

Lingppbi yKaswiBaIOT KOJMYECTBO CTYIEHEN U1 KaXA0M 3alUnThI.

b cranaapr, v B cooTBeTCTBIM C TPEOOBAHUAMY 3aKA3MKA.

(1) OyHKUMS 31T, MMeroLLas 2 TPYIMb YCTaBOK.

(2) B cooTBeTCTBIM C YCTAHOB/IEHHBIMM NAPAMETPAMM 1 HAIMYUEM LIOMOSHUTE IbHBIX MOZY/IEV BXOLO0B/BbIXOZO0B.
(3) C pononHntensHbiMu mogynsmm MET 148-2, nmeroLymn BXOAb! OAKNOYEHNS TEMMEPATYPHBIX AaTYHKOB.
(4) C zononxuTenbHbIM MOZYNIEM KOHTPOIS CuHXPOHM3Ma MCS025.
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep NpUmeHeHUs: reHepaTop

DEB0550

DEB0552

b 3awwra revepatopa Ot BHYTPEHHIX MOBPEXAEHNIA;

b 3awmra oT NoBpeXAEHMii ceTy;

b 3awyra ot noBpexaeHNiA, CBA3aHHbBIX C NPUBOAHBIM MEXaHU3MOM;

b KoHTpONb TEMNEpaTYpbI C NOMOLLbIO PE3NCTUBHBIX AaT4nkoB (ANSI 38/49T);
b KoHTpONb MO HANPSXEHWIO U YacToTe.

3awumra reHeparTopa, nepeKlo4eHHOro Ha aBTOHOMHYIO paboTy: Sepam G40 unu G60

3aLyyTa 0T 3aMblkaH1S Ha 3EMJTHO:
b 50G/51G

3awyTa 0T 3aMblkaHUS Ha 3EMJTHO:
b 50G/51G
b 59N

38/
49T

G40
G60

-

G40
G60

3awmra reHeparopa, cCoeAUHEeHHOro ¢ ApyrumMu reHepaTtopamu wiu noakKIl04eHHoro

Kk ceTu: Sepam G62 unu G82

OBHapy>eHe KOPOTKOro 3amMblkaH!si CO CTOPOHbI FeHepaTopa.

3alumTa oT 0TKa30B YNPaBEHUS.

3alyTa 0T 3aMblkaHus
Ha 3emio:

b 50G/51G

b 59N

38/
49T

G62
G82

DEBB068

Samma 0T 3aMblKaHUS Ha 3EMJTIO: Sam,ma 0T 3aMblkaHus
b nonkHas 3awwra cratopa 64G Ha 3eMJIt:

b 64REF 1 50G/51G
b 50N/51N

l irm =

38/
OF!

o

G82 4@:

G82
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Onucanve nnHenku Mpumep npumeHeHUs: reHepaTo
NPOAYKTOB P PP P P

OuddepeHumanbHas 3awmra reHeparopa: Sepam G87

(asHas 3awmTa no asToAnbGepeHLManbHoi cxeme: 50/51. JuddepeHumanbHas 3awwmta reveparopa: 87M.

3awwTa 0T 3amblkanus Ha 3emnio: 50G/51G 3auyyTa 0T 3aMblkaHus 3auyyTa OT 3aMblkaHUs Ha 3eMIt0: | 3almTa OT 3amblkaHms
Ha 3emio: b nontas 3awwra cratopa 64G Ha 3eMIIH0:
b 50G/51G b 50N/51N
b 59N

DEB8070
DEBBO71
DEB8072

|

38/ L
49T
G87 e 38/
G87 49T

\ @ G87 4@

i

G87

L~

b 3awura reHeparopa v TpaHcHopPMaTopa OT BHYTPEHHMX NOBPEXIEHMIA;

b 3awmTa 0T NoBpeXaeHUii ceTy;

b 3awwTa 0T NOBPEXAEHMIA, CBS3aHHBIX C NPUBOAHBIM MEXaHU3MOM;

b KOHTPONL TEMNEPATYPbI C NOMOLLBI0 PE3UCTUBHBIX AaT4nkoB (ANSI 38/49T);
b KOHTPOMb N0 HAMPSIXEHMIO U YaCTOTE.

Sawura 6510ka «reHepaTop-TpaHcGopMaTop», NEPEKITIOYEHHOTO Ha aBTOHOMHYIO paGoTy:
Sepam G40 wnmn G60

3auyyTa oT 3aMblkaHUS Ha 3EMJTHO:
b 50G/51G.

TpumeyaHmne: KOHTPOSb U30NALMY reHepaTopa 00ecreYnBaETCs APYrvM YCTPOVICTBOM.

DE60553

G40
G60
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OnucaHue NMHenKu
NPOLYKTOB

Mpumep NpUmeHeHUs: reHepaTop

DEBBO075

3awwmra 6noka «reHepaTop — TpaHcGOpMaTop», COEAMHEHHOTO C APYFUMU reHepaTopamm

WM NOAKNIOYEeHHOro Kk ceTn: Sepam G82

OBHapyXeHue KOPOTKOro 3aMblkaHnsi CO CTOPOHbI reHepatopa: 67.

3awwmTa T 0TKa30B ynpaBneHus.

BHyTpeHHsis 3aLmTa TpaHchopmatopa: TepmocTar / ra3osoe pene (ANSI 26/63).

b 3auwra reHeparopa O 3aMbIKaHNs Ha 3eMITIO:
50G/51G

b 3auwTa OT 3aMblkaHIS Ha 3EMJIIO BTOPUYHO
06MOTKM TPaHCHOPMATOPOB:

v 50G/51G

v 59N

G82

?

b 3auwra reHeparopa ot 3aMblKaHNs Ha 3EMITIO:
noJHasi 3awymTa ctatopa 64G

b 3awuTa 0T 3aMblKaHU] Ha 3eMITI0 BTOpVHHOVI
06MOTKM TPaHCHOPMATOPOB:

v 50G/51G

v 59N

DEBB076

G82

?

IOnddepeHumnanbHas 3awmra 6510ka «reHepaTop-TpaHchopmatop»: Sepam G88
IvddepeHumansHas 3awumTa 61oka «reHepatop-TpaHcdopmaropy: 87T.

b 3awwuTa reHepatopa OT 3aMblkaHNs Ha 3EMIIO:
50G/51G

b 3awmTa oT 3aMblkaHs Ha 3EMJTH0 BTOPUYHOIA
06MOTKM TpaHChOpMaTopa:

v 50G/51G

G88

b 3awura reHeparopa ot 3aMblkaHus Ha 3emTI0:
noJsHasi 3auTa cratopa 64G

b 3awyra 0T 3aMbIkaHWs Ha 3eMIO BTOPUYHON
06MOTKM TpaHCHOpMaTopa:

v 50G/51G

v 64REF

DEB8078
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OnucaHne NMHenKn I'Ipvlmep npumeHeHm:
NPOAYKTOB
KOHAESHCATOoP

DyHKUMM 3aLMTBI Kop ANSI S20 |S24® |S40 | C60 | C86
MT3 B pagax " 50/51 4 4 4 4 8
MT3 B ha3ax npu BKAOYEHUM Ha «xonopHylo | CLPU 1
Harpysky» 50/51
MT3 ot 3amblkaHus Ha 3emnio/dyBcTBUTENbHAS | SON/STN 4 4 4 4 8
3aLLuTa OT 3aMblkaHust Ha 3emnio (" 50G/51G
MT3 npm BKIKOYEHNM HA «XONOAHYHO Harpy3ky» | CLPU 1

50N/51N
YPOB 50BF 1 1 1 1
MT3 o6partHoii nocnenoBarenbHOCTH 46 1 1 2 2 2
TennoBas 3awmTa KonpeHcaropos (! 49RMc 1 1
3auuyTa batapen KOHAEHCATOPOB 51C 8
ot HebanaHca
3aLumTa MUHUMANBHOrO HanpsiXexns npsamoii | 27D 2 2
1oC/en0BaTeNbHOCTY
3alumTa MUHAMANbHOO HAMPSKEHNS, 27R 2 2
opHodasHas
3alumra MUHUMaNbHOO HaNPSXeHUs 27 2 2 4
(nuHeiiHOro unm dasHoro)
3almra MakCUMabHOr0 HaNPSKEHMS! 59 2 2 4
(nuHeiiHOro nnm $asHoro)
3aLumTa MakCUMasbHoro HanpsixeHms 59N 2 2 2
HYNEBOI NMOCNEA0BATENBHOCTY
3aLumTa MakCUManbHOro HanpsiXeHms 47 1 2 2
06paTHoii nocnenoBaTenbHOCTH
3aluyTa MakcManbHol YacToTbl 81H 2 2 2
3alumra MUHUMAaNbHOM YacTOTbl 81L 4 4 4
KoHTponb Temnepartypbi (8 unu 16 gatumkos) | 38/49T v 4
@ 8/16 8/16

par- nar-

4YMKOB YMKOB

Lingpbi yKaswiBaIOT KOMYECTBO CTYNEHEN U1 KaXA0M 3aLUNThI:

b cranaapr, v B cootBeTCTBIM C TDEBOBAHUSAMM 3aKA34MKA.

(1) @yHKums 3aLLnTsl, MMEIOLLas 2 rpyrbl YCTaBOK.

(2) C pononxutenbHbimu mogynsmn MET 148-2, nmeroLLmn BX0ab! OAKIIOHEHNS TEMIEPATYPHbIX JaT4HKOB.
(3) broku 524 n T24 BbINONHSIOT GYHKUMIO LOMOSTHEHNI, COOTBETCTBEHHO, S23 m T23.

36 Sdénelder

Electric



OnucaHne NMHeNKU I'Ipmv\ep l'lleMel-lel-lVISI:
NPOLYKTOB
KOHAEHCATOoP

3awwmra 6arapeu KOHAEHCATOPOB, COEANHEHHBIX MO CXEME «TPEYroNbHNK» 6e3 KOHTPOoNS
no HanpsbkeHuio: Sepam S$20, S24
b 3awwra koHpeHcaTopHoii 6aTapem oT KOPOTKOr0 3aMblkaHst

}

DEB8417

S20

£x

Sawmra 6atapen KOHAEHCATOPOB, COEANHEHHbIX 10 CXEME «TPEYrofIbHUK» C KOHTPONEM
no HanpsbkeHuio: Sepam S40, C60 unmn C86

b 3awmra koHaeHCaTOPHO BaTapem 0T KOPOTKOTO 3aMbIKaHUS;

b KOHTPONb M0 HANPSIXEHMIO M YACTOTE;

b 3awwra ot neperpy3aku: ANSI 49RMc (tonbko Sepam C60 v C86).

- 1 J@

DEB0554

DEB0699

S40
a4 1| |ceo
P13 C86

-

%" '
el F %

Sawura 6atapen KoHAEHCaTOPOB ¢ 1 — 4 CTyneHsIMM, COeAUHEHHBIX M0 CXeMe «ABOlHas
3Be3pa»: Sepam C86
b 3awwra koHAeHCATOPHO GaTapem 0T KOPOTKOrO 3aMblKaHUS;
b KoHTpONb NO HANPSXEHMIO 1 YacToTe;
b cneuvanbHas 3awTa oT neperpyskyv ¢ aBTOMaTUYECKOM afanTaLyeit K KONMYECTBY MCTONb3YEMbIX
CTyneHei KoHaeHcaTopHoii 6atapen;
b 3awwra ot Hebanaca: 51C.

N

DEBB081

D C86
o
1 1
L L
%] | %
=t I |
L L
N T | %
1 1
L |~ L
%] || %
o1 1
L |~ L
%] || %
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OnucaHue NMHenKu

Mpumep npumeHeHUs:

NPOAYKTOB oﬁopyp.osal-me HU3KOIro
CoBmecTuMoCTb Sepam ¢ 000pya0BaHUEM HU3KOIO
HanpsXxeHusa
OyHKUMK 3aWUTDI
DyHKUWMM 3aLLTHE Sepam MOTYT UCTONb30BATLCS ISt HU3KOrO HAMPSXEHWSt MPY COBNIOREHN CRIEAYHOLLMX
YCOBUIA:
b HOMUHaNbHbIV TOK pacnpeaenuTeNbHO CETH A0MXeEH ObiTb Bbille 32 A;
b anexTpoycTaHoBKa JOMKHA COOTBETCTBOBATH CTaHAapTy MAK 60364.
[ins nony4eHns AONONHUTENBLHOM MHGOPMALMM O COBMECTUMOCTY (YHKLMIA 3aLmMThl M3nenuii Sepam
C HU3KUM HANPSXKEHNEM, MOXANYICTa, CBAXMTECH CO CYXO00i1 TexHnyeckon nopaepxku Schneider Electric.
B Tabnuue Huxe nepeyucneHbl GyHKUMM 3aluThbl Sepam, NPUMEHSEMbIE NPV HU3KOM HaMPSKEHNM
B 3aBUCMMOCTY OT UCMO/b3YEMOii CUCTEMbI 3a3eMreHNst. YHKLMM 3aLmTbl Sepam, He NepeynceHHbIe
B 3TOM TabnuLe, He NMPUrOAHBI 1K1 UCMOb30BAHMS MPU HUSKMX HAMPSKEHUSIX.
DyHKUMM 3aLmTbI Kop ANSI Cucrema 3a3emnenus Mpumeyanus
TN-S TN-C T IT
MT3 B pazax ! 50/51 b b b b HeliTpanbHblii NPOBOAHIK HE 3aLVLLEH
MT3 0T 3ambikays Ha 3eMI0/4yBCTBITENbHAS | 50N/51N b b b U]
3alLmTa OT 3aMblkaHus Ha 3emnio !
MT3 0T 3ambIkaHus Ha 3eMo/4yBCTBITENbHAS | 50G/51G b b b @
3allTa OT 3aMblkaHmMs Ha 3emnio ©
MT3 o6parHoit nocneaosaTeNbHocTH 46 b b b b TpefienbHOE 3HaueHue JOMKHO ObiITh ANANTPOBAHO K HeGanaHcy
a3
Tennosas 3awmra kabensi/an. MawnH/ 49RMc b b b b HeTpasbHblil POBOZHIK HE 3aLLMLLEH
koHaeHcatopos !
vddepeHLmanbHas 3alumUTa oT 3aMblkaHus 64REF b b b @
Ha 3emJ1i0
InddepeHumansbHas 3awmTa TpaHchopmatopa | 87T b b b b
(ZBe 06MOTKM)
Hanpasnentas MT3 B ¢asax (" 67 b b b b@
HanpagnetHas MT3 ot 3ambikars Ha semnio ") | 67N/67NC HecoBMecTvMa co cxemami ceTeit HH (4-nposofbivm)
MakcumanbHas HanpasneHHas atuuta 32P b b @ @
AKTWUBHOI MOLLIHOCTM
MakcvmanbHasi HanpasneHHas 3awmTa 32Q b b @ @
PEaKTUBHOI MOLHOCTI
3aLLmTa MUHUMAaNLHOrO HAaNPSXEHWs! 27 b b b b
(nMHeiiHoro unmn gasHoro)
3aLLmTa MUHUMANBHOTO HANPSIXEH, 27R b b b b
ofiHodasHas
3alumTa MakCMMasbHOro HanpsiXeHust 59 b b b b
(nmHeHoro nnv gasHoro)
3aluTa MakCUMasbHOro HanpsxeHua Hynesoi | 59N b b @ @ HanpsixeHue HyneBoii NocnenoBaTenbHOCTY He MOXET ObiTh
noCNeAoBaTeNIbHOCTH 13MepeHo B cxeme ¢ 2 TH
3almta MakcUManbHOro Hanpsixexus 06paTHoi | 47 b b b b
110C/IE[10BATENHOCTY
3alTa MaKCUMAIIbHOI YaCTOThI 81H b b b b
3allMTa MUHUMANBHOI YacTOTbl 81L b b b b
3alwumTa no M3MEHEHMIO YacToTbI 81R b b b b
KoHTponb cuHxpoHnama 25 b b b b

b : pyHKLM 3aLNTBI, MPUrOAHBIE U151 IPUMEHEHNS ITPY HU3KNX HAMPSIXEHUSIX
(1) He pekomeHayeTcs axe Ha BTOPOM aBaPUIHOM COCTOSHIMN.

(2) MeToz aByx BATTMETPOB HE NOAXOANT U151 HECOANAHCHPOBAHHBIX HArPY30K.
(3) B cuctemax IT ToK HyneBoif nocnenoBarebHOCTV 04eHb MaJl.

(4) 2 TH nHeiiHOro HanpsiXeHms.

Cuctembl 3a3eMIeHNS ANeKTpoceTei HU3KOro
HanpsHXXeHus

CyLLecTByeT YeTbipe CMCTEMbI 3a3eMIeHMS, YCNIOBHO 0603HayaeMble 2-3 ykeamu: TN-S; TN-C; TT; IT.

Paciuncposka ycnoBHOro 0603HaueHuns:

Bykea Onucanue

Mepeas Gyksa CocTosiHne HeiiTpanu MCTOYHUMKA (TpaHchopmaTopa)
OTHOCUTENbHO 3eMIIU

| M301MpoBaHHas (Mnm peaucTUpOBaHHas) HeATpab

T nyxo3asemsneHHas HelTpaib
CocCTosiHME OTKPbITbIX NPOBOASLLNX YACTEi OTHOCUTEJIbHO 3eMJTN

T 3a3emneHbl HE3aBUCUMO OT OTHOLLIEHHS! K 3eMA1e HeVITpaJWI WUCTO4HMKA
nuTaHua

Bropas Gyksa

N [prcoeanHeHb! K ryx03a3eMNeHHOI HeNTPanM UCTOYHIUKA NUTaHUS

Tpetbs GykBa (AononHUTENbHaS) CoBMmeLLeHMe B OfHOM NPOBOAHMKE UNK pa3pesnieHne GyHKumMin
HyNeBoro paGo4ero 1 HyNeBoro 3aLyUTHOro NPOBOAHNKOB

S Hynesoii paboumit (N) n Hynesoii 3awwmTHbiii (PE) npoBOAHIKM pasaeneHbl

C DYHKUMM HYNEBOrO 3ALLMTHOTO W HYNEBOro Paboyero NPOBOAHMKOB
COBMELLEHb! B OAHOM NpoBoAHMKe (PEN-NpoBOAHMK)
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DEB0606

OnucaHue NMHenKu
NPOLYKTOB

CeTu cBA31 M NPOTOKONDI

Bce ycTpoiicTBa Sepam mMoryT nepeaasath AaHHbIE U NO3TOMY
VX MOXHO MHTErPUPOBATb B CETh CBS3N.

Takum 06pa3om, 06ecne mBaeTCs AMCTaHLMOHHbINA LOCTYT

KO BCEM [IaHHbIM, MMetoLLmMMCs B Sepam.

Cucrema
JMCTIETYEPCKOro
ynpasnenus um RTU

Sepam Sepam Sepam Sepam
cepum 20 cepum 40 cepum 60 cepum 80

Toaknoyerve yctposictsa Sepam k 4Bym cetsam cs3u (S-LAN v E-LAN)

[lBa TMna cetu cBA3un

YcTpoiicTBa Sepam MOryT NOAK04aTLCS K CETSIM ABYX TUMOB, KOTOPbIE 00ECTEUMBAIOT AOCTYN
K Pa3nuyHbIM JaHHBIM:

b cetb ana aucnetyepckoro ynpasnetus unm S-LAN (Supervisory Local Area Network);

b cetb ans akcnnyarauum unm E-LAN (Engineering Local Area Network).

[puMepbI apXUTEKTYPbI CETV NPEACTABNEHbI HA CIEAYIOLLWX CTPAHWULAX.

Cetb cBsi3u S-LAN ans gucnetyepckoro ynpaeneHus

Cetb S-LAN ucnionbayetcs st 06ecneyeHnst GyHKLMIA AUCTIETYEPCKONO YTIPABIIEHNS! NEKTPOYCTAHOBKO
11 3NEKTPUYECKOA CeTh0. S-LAN no3BoASIET NOAKI04MTb BCE CPEACTBA CBA3M MO OAHOMY M TOMY Xe
MPOTOKONY K LIEHTPANN30BAHHO CUCTEME AVCTIETYEPCKOrO YNPABNEHNS.

Sepam nopkouaetcs k cetn S-LAN, ncnonb3yst OAH 13 CReayoLyX NpOTOKOSI0B:

b Modbus RTU;

b Modbus TCP/IP;

b DNP3;

b M3K60870-5-103;

b M3K61850.

kennyataumoHHas ceTb cBs3u E-LAN

CeTb E-LAN ucnonbayeTcs ais napameTpupoBaHus v akcnnyatauum Sepam. E-LAN nossonsiet
MoaKtouMTb Bee yeTpoiicTea Sepam k MK, 060pyaoBaHHOMy nporpaMMHbIM obecrieyeHnem SFT2841.
C nomotwbto SFT2841 nonb3osatesto 06ecneynBagTcs ANCTAHLMOHHBIN 1 LIEHTPaN30BaHHbIA JOCTYN
KO BCEM JaHHbIM, UMetoLmmes B Sepam, 663 HeobxoauMMOCTH pa3paboTky crieLmanbHO NMPOrpaMMbl.
Takum 06pa3om, Nosb30BaTeNb NOAY4aET BO3MOXHOCTb B 04EHb NPOCTON GOPME BLIMOMHST CleayioLLee:
b ycraHaBnMBaTh OCHOBHbIE MAPAMETPbI 1 HACTPOIKM YHKLMIA Sepam;

b nonyyarb ot ycTpoiicTs Sepam BCio MHGOPMALMIO MO SKCTITyaTaLyM U AMarHOCTUYECKUE [AaHHbIE;

b ynpaBnsiTL CUCTEMOIA 3ALLMTLI SNEKTPUHECKOI CETH;

b KoHTpONMpOBATL COCTOSHUE ANEKTPUYECKOI CETH;

b npoBoauTb AMarHocTUKy Nlo6oro c6osi B paboTe ANEKTPUYECKO CETH.

MpoTtokonbl cBSI3U
Mpotokon Modbus RTU

IMpotokon Modbus RTU siBsieTcs cTaHgapTHLIM NPOTOKOMIOM Nepeaaym AaHHbIX, BeeaeH B 1979 roay,
LUMPOKO MCMONb3YETCS B IPOMBILLIIEHHOCTY M MOALEPXVBAETCS MHOrVMY YCTPOICTBAMMU CBSI3U.
Bonee noapo6Has ntdopmaums o npotokone Modbus RTU npezcrasneHa Ha caiite: www.modbus.ung.

Mpotokon Modbus TCP/IP
IMpotokon cBsian TCP/IP BbINonHsiET Te Xe camble dyHKumu, 4To 1 npotokon Modbus RTU,
HO C BO3MOXHOCTbIO MOLAEPXKM aPXUTEKTYP C HECKONBKUMM BEAYLLIMMM YCTPOHCTBAMM.

MpoTokon DNP3

IpoTokon DNP3 siBnsieTcsl NpOTOKO/IOM Nepeaayy AaHHbIX, CeLyanbHo ananTMpoBaHHbIM K TpeO0BaHNSIM
MPUMEHEHIS B CUCTEMAX SNEKTPOCHAOXEHMS A7ist OCYLLLECTBNEHNS ANCTAHLIMOHHOTO KOHTPONS

11 YNpaBeH1s NOACTAHLMSIMI 3NeKTpuUdeckoii cetn. Bonee noppobHas nHdopmalms o npotokone DNP3
npenCcTasneHa Ha caiire: www.dnp.uing.

MpoTokon MAK 60870-5-103

TMpotokon M3K 60870-5-103 sBAS€TCS NPOTOKONOM CBA3W BXOASLUMM B CTaHAAPTHBII MPOTOKON CBSI3N
M3K 60870-5. B COOTBETCTBIM C JaHHBIM MPOTOKOJIOM YCTAHABNIMBAETCS! CBSI3b MEXY 060PYL0BaHNEM
3aLUWTHI 1 CUCTEMOA ICTIETYEPCKOTO YNPaBNEHUs (cucTemMa avicrieTyepu3atym nim RTU) o6bexTa.
Bonee noapo6Has ntdopmaums o MIK 60870-5-103 npencrasneHa Ha caiite: www.iec.ch.

Mpotokon MOK 61850

TMpotokon cesi3n MIK 61850 gBnseTCS €AMHBIM NIEKTPOTEXHUYECKM NPOTOKOJIOM CBA3M

115 06opynoBanus BHyTpU noactaHumu. MIK 61850 sensieTcss O6beKTHO-0pUEHTUPOBAHHBIM
MPOTOKONOM, DOKYCMPOBAHHBIM HA @BTOMATU3ALMIO NOACTAHLNIA, U 3HAYUTENBHO PacLLMPSET
BO3MOXHOCTW NpeaLwecTByioLyx craHaapToB MIK. 3awwwmty Sepam MOXHO NOLKITIOUNT K LUIMHE CTaHLK,
cootBeTcTBYlOLLEN cTanpapty MOK 61850-6,7-1,7-2,7-3,7-4,8-1.

Bonee noapo6Has ntdopmaums o MOK 61850 npeacrasneHa Ha caiite: www.iec.ch.

Apyrue npoToKonbl

MoakntoyeHne Sepam K CETV CBSI3V HA OCHOBE APYriX NPOTOKOIOB TPEOYET UCMOMb30BaHMS L33/
npeo6pa3oBartensi NpOTOKONa.

Mpotokonbl MOK 60870-5-101 n MOK 60870-5-104

LLnioabl SIS (koHTponnep noactaHumm) uin C264 (KoMnbloTep yrpaeneHus) SBnsiioTCs KOHLEHTpaTopaMm
6a3 AaHHbIX /151 NPOMBILLNEHHBIX CETENA.

9T WNo3bl MCNONb3YIOTCS ANs NOAKNIoYeHUs Sepam k ceTsM npotokonos MIK 60870-5-101

1 MK 60870-5-104.

OHM XOpoLLO NpKCNocobneHb! ANs yripaBeHus 6ONbLUMM KONMYECTBOM YCTPOACTB.

3a 6onee noapobHoil MHdopMaumeii o witoax SIS nnm C264 obpawaitteck B Schneider Electric.
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OnuncaHue SMHenKN Beop B akcnnyaTaumio
npomyKToB

Mopaynum cBa3u Sepam

PEB8025

Monxasi ramma moaynevi cBsisun

Sepam nofKiYaeTest K ceTv 06MeHa JaHHBIMM YePEe3 MOLyTb CBSI3N.

Bbi6op Moaynsi CBSA31 3aBUCUT OT UCMONb3YEMOi aPXUTEKTYPhI 0OMEHA JAHHBIMMU:
b KkonmyecTBO NOAKIIOYAEMBIX CETE:

V 0fiHa ceTb, S-LAN unm E-LAN;

vV nBe cetu, S-LAN unm E-LAN.

b npotokon cBsi3u, npeaycmoTpeHHbil ang cetu S-LAN: Modbus RTU, DNP3, M3K 60870-5-103
v MK 61850 unm Modbus TCP/IP;

b dusnyeckuit nutepdeiic cetu:

V 2-npoBoaHast win 4-npoBofHas nutus cesian RS485;

v Ethernet;

\/ ONTOBOJIOKOHHAS! IMHUS CBSI3N 10 CXEME «3BE3AA» UM «KOJbLIO».

Mogynu csi3u Sepam noapo6HO onmcaHbl Ha cTp. 236.

Mpsimoe nogknioyeHue ycTpoiicTB Sepam k cetu Ethernet
Ycrpoiictea Sepam cepuii 40, 60 n 80 noakntoyaiotes k ceTvt Ethernet yepea moaynb cesiau ACE 850.
Takum 06pa3om, ycTpoiicTea pabotatot B cetu Ethernet co Bcemm dyHkupsimm MK 61850.
b CoBmectumocTb ¢ npotokonamu csian: Modbus TCP/IP, MOK 61850.
b duanyeckuit nuTepdeiic cetu:
[MonHas ramma mozysneii ceaan a5 Sepam v 10 baseT /100 base TX (cxema «3Be34a» UM «KONbLIO»);
v 100 base FX (cxema «3Be3pa» Unm «konbLio»).

Mpocrora BBOAA B peiicTBue

Mogynu cBsi3u SIBNSIOTCS BBIHOCHBIMI MOZYNISIMU, TPOCTBIMYU B YCTAHOBKE 11 NOAKITIOHEHNM.
/X KoHPUryprpoBaHue BLINONHSETCS C nomoLbio M0 SFT2841.

b Bbi6op NPoTOKONA M HACTPOIIKA CMELMaNbHbIX GYHKLINIA KaXA0ro NPOTOKONA.

b HacTpoiika pusuieckoro nHtepdeica.

PB105301

PacwmpeHnHoe koHurypuposanue npotokona MIK 61850

[ing paciumperHoro koHduryposaHus npotokona MIK 61850 ncnonbayercs M0 SFT850, kak ans cepsepa
ECI850, Tak n ans mopyns cesi3u ACES50:

b Montas 6a3a aaHHbIX M0 KOHGUryprpoBaHmio Sepam (.icd).

b ObpaboTka daiinos cuctemHoi KoHPUrypauwm (.scd).

b Co3panue 1 0bpabotka daitnos konurypamm cepepa ECI850 n mopyns cesian ACE8S0 (.cid).

MpoTtokon MK 61850
YcTpoiicTBamm cemeiicTea Sepam NoaAepXMBaIoTCs A1Ba YPOBHS NPUCOEAMHEHS MO NPOTOKONY
Monynb casan ACES50 M3K 61850.

Mpotokon M3K 61850: nepebiii ypoBeHb. CoeguHeHne Sepam yepes

cepeep ECI850

Bce ycTpoiicTea cemeiicTea Sepam noakntodatotes k cepsepy ECIB50 no npotokony MIK 61850
(ypoBeHb 1), 4to SBNSIETCS HaNboNEe SKOHOMUYHBIM PELLIEHVEM.

MepBbIit ypoBeHbL 0OeCneynBaeT:

b O6HOBNEHME CyLLECTBYIOLLIMX NapaMeTpoB ans npotokona MAK 61850 Modbus yepes oauH noptom
Ethernet.

b KoHTponb anekTpryeckux xapakTepucTyik 1 napaMeTpoB Sepam.

b YnpasneHue Boiktouatenem.

b ®ukcaumio cobbITHi MO BpEMEHM, CUHXPOHU3aLMIO Yepe3 SNTP, iMarHocTuky CeTu 1 3anmch
OCLWANOrPaMM aBapUitHbIX PEXMMOB.

Cepaep Taioke 06ecneymBaeT COBMECTUMOCTD C CETbi0 E-LAN.

PEB8026

Cepsep MIK 61850
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PEB8027

OnucaHue NMHenKu
NPOLYKTOB

BBop B akcnnyaTauuio

Jloctyn k nHgopmaLmm, nepenaBaemort ycTposicTeamm Sepam,
yepe3 Be6-6paysep

Mpotokon MAK 61850: BTOpOI YypOBEHD.
CoepuHeHue Sepam yepe3 moaynb cBa3u ACE 850

Broku Sepam cepuit 40, 60 1 80 nopkntouaioTes k cev npotokona MK 61850 yepe3 Mopynb cBsiau
ACE850.

B aTom cnyyae 610k1 Sepam B nonHOI Mepe CToNb3yioT BO3MOXHOCTY ceTu Ethernet u npotokona
M3K 61850.

b CoemecTumsble npoTokonbl cesiau: Modbus TCP/IP, MOK 61850.

b ®usnueckuii nutepdeiic cetn:

v 10 baseT /100 base TX (cxema «3Be313» UM «KONbLIO»);

v 100 base FX (cxema «3Be31a» Unu «KONbL0»).

Bropoi1 ypoBeHb 0becrneunBaeT:

Bce dyHkummn nepeoro yposHs.

b CpnBoenHbiit nopt Ethernet ansi pesepeuposanms Ha Sepam cepuid 40, 60 v 80 (cxema «3Be3aa»
NN «KONbLIO»).

b Mopaepxka GOOSE-coobLuenuii (GOOSE — Generic Object-oriented substation Event — O61ume
006bEKTHO-OPUEHTMPOBAHHbIE COOLITUS HA NOACTAHLWM) TONbKO Anst Sepam cepuii 60 1 80 (cM. Huxke).
b Cunxponusaums Modbus TCP/IP TRA15.

GOOSE-coo0uieHuns nporokona MOK 61850

GOOSE-co061ueHIst 06eCTeuMBAIOT CTAHAAPTU3MPOBAHHBIN 0OMEH AaHHBIMW MEX[LY YCTPOICTBAMU
Sepam.

GOOSE-coo61ieHuns ucnonb3aytotcs Sepam cepuii 60 1 80, a Takxe moaynem casiau ACE850, utobbi
0becneynTs:

b PaclwmpenHbie GyHKLmMM 3aWwmT:

V/ JIOTMYecKasi CENEKTUBHOCTb;

V' [MCTAHLIVMOHHOE OTKIIOYEHME;

V pasrpy3ka (3aLmMTHOE OTKIIOHEHME Harpy3KK).

b PacwmpenHbie dyHkumm koHTpons Sepam cepum 80:

V 1CN0/Ib30BaHKe BO3MOXHOCTEl nporpamMmbl Logipam.

Bbicokuii ypoBeHb 6€30MacHOCTM 1 3MEKTUBHOCTM [ifist 3TUX COOBLLEHMIA rapaHTUpYeTCS:

b ncnonb30BaH1EM OMTOBONOKOHHBIX COELVHEHNIA,

b ucnonb3osanuem Ethernet-kommytaropa, coBmectumoro ¢ MK 61850, n kommyTatopa RuggedCom
(Hanpumep, RS900xx, RSG2xxx) st coemnHeHus No KonbLly, COBMECTUMOTO ¢ npoTokonom RSTP 802.1d
2004,

b BLIGOPOM 0TKA30YCTOI4MBON APXUTEKTYPbI CBA3N.

LWnio3bl Ethernet B cetu Modbus

Yctpoiictea Sepam nogkniouaiotcs k cetvt Ethernet TCP/IP uepes winio3 EGX100 nunm cepsep EGX300
N1 YCTAHOBMEHMS NONHOCTBIO NPO3PAYHOA CBA3M.

Linio3 EGX100

LLino3 EGX100 obecneunsaeT Sepam NOAKIIOHEHME K BBICOKOCKOPOCTHOM CETU CBSA3M M MHTErPALMIO

B apXUTEKTYPY C HECKONbKVMU BeayLMMY yCTpoiicTBamu. OH Takxe 06ecneynBaeT cBsi3b no npotokony [P
(Internet MpoTokon), B pasHbix CeTsiX, B TOM yucse K Intranet u Internet.

Cepeep EGX300

Momumo obecneyenns cesau yepes Ethernet TCP/IP, cepep EGX300 no3sonisieT obpatlatses

k BeG-cepBepy 1 npocmaTpuBaTh cTpaHuLbl HTML, creumanbHo co3aasaembie s NpecTaBnenms
OCHOBHOI1 MHOPMALWK, NepeaHHoi ycTpolicTBamu Sepam. JI0CTyn K 3Toil MHpopMaLmm

B He3aLLnppoBaHHOM 1 Be3onacHoM Bupe obecneymsaeTcs ¢ nomoLubto ntoboro MK, noaknoyeHHoro
k ceTu Intranet/Internet yepe3 Be6-6paysep.
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OnucaHune nMHenKn

NPOAYKTOB

Mpumepbl apXUTEKTYpPbI CETH

Huxe nokasaHbl CEMb TUMMYHBIX BAPUAHTOB apXUTEKTYPbI CETH.
Kaxzpiin BapuaHT npefcTasneH:

b ynpolweHHoil cxemoi;

b xapakTepuctukamu ceTu.

du3nyeckas apxuTeKTypa CETU CBSI3N 1 NOAKIIOYEHIE K 3TOM CETM BEIOMPAETCS B 3aBUCUMOCTM OT TUNA
ceTu (nuHus cBi3n RS485 nnm onToBONOKOHHAS MHWSY) M UCMONb3yeMbIX MOayneii cBsiau. MoapobHoe
OMnuCaH1e MopynNel CBsiaN CM. Ha cTp. 236.

Mpumep 1. OgHa cetb S-LAN

Xapakrepuctuku cetn S-LAN
Mpotokon

Cucrema
Modbus RTU # aucnetyepckoro
DNP3 S ynpasnexus um RTU

v M3K 60870-5-103

®uanyeckas cpeaa nepeaain

Buasi napa (2- unu 4-npooaHast fS—LAN
uHNs RS485) nnn onTOBONOKOHHAS

JnHna

Ak

Sepam
cepuu 80

Sepam
cepum 60

Sepam
cepun 40

Sepam
cepum 20

Mpumep 2. OgHa ceTb E-LAN

Xapakrepuctuku cetn E-LAN
Tpotokon

Modbus RTU

DE60556

dusnyeckas cpena nepenain

Burast napa (2- nnm 4-nposopHas
nnHmns RS485) nnv onToBONOKOHHaS
NMHNS

Sepam
cepun 80

Sepam
cepun 40

Sepam
cepum 20

Mpumep 3. CoepuHeHHble napannensHo cety S-LAN u E-LAN

Xapakrepuctuku cetn S-LAN

Cuctema

Mpotokon Modbus RTU 5] [IMCTIETYEPCKOTO
DNP3 < ynpasnexus um RTU
wnm MIK 60870-5-103

duanyeckas cpefa nepeaayn BuTast napa (2-npoBopHast niMHus

RS485) unm onToBONOKOHHAS IMHUS

Xapakrepuctuku cetn E-LAN

Ipotokon Modbus RTU
duanyeckas cpea nepeaaym BuTast napa (2-npoBopHasi nuHus S-LAN A¥ A W4 —
RS485) IV VI FﬂLl
u .
Sepam Sepam Sepam Sepam
cepun 20 cepum 40 cepum 60 cepum 80
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OnucaHue NMHenKu
NPOAYKTOB

Mpumepbl apXUTEKTYPbI CETH

Mpumep 4. Cetn S-LAN u E-LAN, nogiunioyerHbie k Ethernet TCP/IP

Xapakrepuctuku cetn Modbus mexay Sepam
(ceTb S-LAN 1 E-LAN)

[Mpotokon Modbus RTU
dusnyeckas cpefia nepefaimn Buasi napa (2- unm 4-nposogHast
nuHNs RS485)

Xapakrepuctuku cetv Ethernet

DEB0558

Cucrema
ZMCETYEPCKOr0
ynpagnexus wim RTU

Mpotokon Modbus TCP/IP S-LAN
Duanyeckas cpena nepenaiun Ethernet 10/100 BaseTx

vm 100 Base Fx Ethernet TCP/IP
®yHkumm wiioza EGX100 v EGX300  Mpeo6pasosarens Modbus TCP /

Modbus RTU = é = ==

MynbTunnekcupoBaHme Mexay AByms EGX

cetamm S-LAN u E-LAN S-LAN

n E-LAN

Sepam
cepun 20

Sepam
cepun 40

Sepam
cepum 60

Sepam
cepun 80

Mpumep 5. [iBe cetu S-LAN, coeauHeHHble napannenbHo (Sepam cepun 80)

Xapakrepuctuku cetu S-LAN

Mpotokon Modbus RTU

DNP3

wnv MIK 60870-5-103
dusnyeckas cpeaa nepenayn Burast napa (2- unm 4-nposopHast

JmHus RS485) v onTOBONOKOHHAS!
JIMHIS

TMpumeyanue: Asa nopra cssav Sepam cepum 80 MOryT Takxe
UCII0/b30BATLCS U151 CO3/aHNS ABYX Pe3epBupoBaHHbIX ceteit S-LAN,
TOAKIOYEHHBIX K OLIHOV CUCTEME ANCTIETYENCKOrO yrpasnenus / RTU.
K aBym cetam S-LAN moxHo 406aBuTb 04Hy ceTb E-LAN.

Cucrema
& AMCneTyepckoro
S ynpasnexms 1

i RTU Cucrema
JVMCTIETYEPCKOro
ynpasnexusi 2
wm RTU
S-LAN -
/ \V4 \V4
S-LAN
\'4 \'4
| | [ 11
Sepam Sepam Sepam
cepum 80 cepum 80 cepuu 80

Sclénelder 43

Electric




Onucatme nnuHeku I'Ipumepbn APXUTEKTYPbI CeTHU

NPOAYKTOB
Xapakrepuctuku cetn Modbus ans Sepam Crcrema
(S-LAN n E-LAN) g JCTIETYEPCKOrO
Ipotokon Modbus RTU 8 ynpasnexus unm RTU
Duanyeckas cpeaa nepeain Buras napa

(2- nnun 4-npoBopHas MuHus RS 485)

Xapakrepuctuku cetu Ethernet
Mpotokon M3K 61850 E-LAN
Cpencrsa duanyeckoi nopaepxku  Ethernet 10/100 BaseTx Ethernet TCP/IP S-LAN M3K61850

®yHkuwmm cepepa Sepam ECIB50 b Mpeobpasosatue Modbus RTU /
M3K 61850
b MynsTunnekcras nepenasa Mexay ECI850 ECI850 ECI850 ECI850

ceramu S-LAN v E-LAN

YpoeHb 1 obecneynBaet:

b O6HOBNEHME CYLLECTBYIOLMX
napameTpoB Aisi IPOTOKoNa

M3K 61850 no onHomy nopry Ethernet
b KoHTpoib anexTpuyeckux
XapakTepUCTVK 1 MapameTpoB Sepam
b Ynpasnetue Bbiknioyarenem

b BpemeHHyio MapkupoBky COBbITHiA,
JMArHOCTUKY CETH, CUHXPOHU3NLIMIO
yepe3 SNTP 1 3an1cb ocupnnorpaMm

)

Sepam Sepam Sepam Sepam
cepum 20 cepumn 40 cepum 60 cepum 80

aBapPNIHbIX PEXMMOB
Mpotokon M3K 61850: Ha nepeom ypoBeHe 06ecrednBaeTcs NoaKIOYEHINE HECKONBKIX YCTPOCTB Sepam Yepes cepeep
ECI850. MakcumanbHoe konuuecTso 610koB Sepam noakniouéHHbIX Yepe3 cepeep ECIB50 Ha nepBoM ypoBHe:
b 2 6noka Sepam cepum 80, unm
Cuctema b 3 6noka Sepam cepum 40, nnm
[JMCETYEPCKOr0 b 5 6nokos Sepam cepum 20.

ynpasnexuns uam RTU

:
E-LAN S-LAN Ethernet TCP/IP/M3K61850
g ECI850 g ECI850 g ECI850
S-LAN S-LAN S-LAN
n E-LAN n E-LAN n E-LAN RS 485/Modbus
[ H6 | ACE949-2 ’A_\RC ACE949-2

Sepam Sepam
cepum 60 unm 80 cepum 60 nnn 80

RS 485/Modbus

ACE949-2

-

V
% ACE949-2 ACE949-2

Sepam Sepam Sepam
cepun 40 cepum 40 cepun 40
RS 485/Modbus

ACE949-2 % ACE949-2 % ACE949-2 % ACE949-2 ,ARC_‘ ACE949-2

Sepam Sepam Sepam Sepam Sepam
cepum 20 cepum 20 cepum 20 cepum 20 cepum 20

-l
]

TMpumeyanne: Re - cornacyowmii peaucrop.
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OnucaHue NMHenKu

NPOAYKTOB

Mpumepbl apxUTEKTYpbI CETU

Xapakrepuctuku cetu Ethernet

Apxutekrypa cea3u ACES8S0TP unu ACES50FO

XapakrepucTuku

IpoBepka paboTbl CUCTEMbI PE3EPBUPOBAHIS MPOBOAMNCH C UCTO/b30BAHUEM KOMMYTATOPOB
RuggedCom (cemeiictBo RSI00xx n RSG2xxx), coBmecTumbix ¢ RSTP 802.1d 2004.

[ins 0becneyeHns onTuManbHol paboThl CUCTEMBI 3aLUMTHI MPK CBA3U MEXAY YCTPOicTBaMM Sepam
nocpeactBoM GOOSE-Cco06LLEHMit Mbl HACTOSTENBHO PEKOMEHYEM OPraHM3aLMI0 0TKA30YCTONYMBON
ONTOBOJIOKOHHO KONbLIEBOW CTPYKTYPBI, Kak 3T0 NOKa3aHO Ha npumepax NoaKo4eHns.

Tpumeyanme : anTHas PyHKUMS NP CBA3M MexZy ycTpoiicTBammn Sepam npu oMoty GOOSE-coobiuermit

obecneynBaeTcs miLb TPy UCro/Ib30BaHNN.

Mpotokon M3K 61850
dusnyeckas cpesia nepefaimn Ethernet 10/100 BaseTx unm 100
Base Fx
Monaepxusaemble GyHKLMM b Bce dyHKumM ypoBHs 1;
b cnBoeHHble nopt Ethernet
1 Pe3epBMPOBaHNS Ha Sepam
cepwii 40, 60 1 80 (cxema «3Be3na»
YN «KOMBLIO»);
b cnyx6a GOOSE-coo6ueHuit
TONbKO 415t Sepam cepwii 60, 80
Cucrema
JMCTIETYEPCKOro

DEB0562

ynpagnexus unm RTU

b onToBonokoHHbIX coeanHeHnii;
b ynpasnsiembix Ethernet-kommyTatopos, coBmecTumbix ¢ notokosnom MIK 61850.

KopHeBoii kommyTtatop Ethernet
KopreBoii kommyTatop Ethernet — 370 rnasHbIi KoMMyTaTop ¢ GyHKLMENR KOHOUIYPUPOBaHNS
no npotokony RSTP:

b ans cem Ethernet TpebyeTcs TonbKo 0fimH KOPHEBOI kommyTaTop Ethernet B rnaBHOM KOHTYpe ceTu;

b ycTpoiicTBO Sepam He A0MKHO 6biTb KOPHEBLIM KOMMyTaTopoM ceTu Ethernet.

Mpumep noakI0YEHUs YCTPOICTB Sepam no cxeme «3Be3aa»

S-LAN OTKa30yCTO4MBAsH OMTOBONIOKOHHAS
CETb CBSA3M KONbLIEBON apXUTEKTYPbI E-LAN
1 | | Kopresoit
=|DEI|:||:|| 0o = == |=|DEII:II:I KOMMyTaTop
Ethernet

P1/P2 ACEB850

pp2 [ |

pip2 [ | Acesso  Pip2 | | AcEesso ACE850
[
Pene 3awmTbl Sepam Sepam Pene 3awuTsl Sepam Sepam
cepuu 60 nnm 80 cepum 40 cepum 60 nnm 80 cepum 40
Mpumep noakI0YEHNs YCTPOWCTB Sepam no KONbLEBOI CXxeme
Cucrema
e [ZMCTIETYEPCKOTO
§ ynpasnexus uim RTU
S-LAN OtkasoycTonumsas on;oaonomnuaq
CETb CBSA3Y KOMLIEBOV apXUTEKTYPbI
1 I KopHeBoii
— 0o = I:Il — 0o = == KOMMyTaTop
Ethernet
P1/P2 ACE850 P1/P2 ACE850 P1/P2 ACE850 P1/P2 ACE850
Pene 3awmtbl Sepam Pene 3awmtbl Sepam Sepam Sepam
cepuy 60 nnm 80 cepu 60 nnm 80 cepun 40 cepun 40
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OnmcaHme MMHeKM AocTyn K AaHHbIM Sepam
NpoayKkTos Tabnuua Bblbopa

Mpotokon Mpotokon DNP3 Mpotokon Mpotokon Modbus TCP/IP
Modbus RTU M3K 60870-5-103
Cepun Mpotokon MK 61850 Cepun Cepum c ECI850"

20 40 60 80 20 40 60 80 20 40 60 80 20 40 60 80

Pe3ynbTatbl U3MepeHUi U JUarHoCcTUYEeCKne AaHHbIe
Mamepenms b b b b b

IneKTpo3aHeprus

@ @ @ @

T|O|O|T
T|T|T|T
T|O|T|T

b b b
[arHocTuka cetn b b b b b
b b b

[varHocTika paBoTs b
3NEKTPUYECKOIA MALLMHbI

(2) ] () (2)

T
T
o
o
T
T
o

ﬂMaFHOCTMKa BbIKJO4ATENS b (2) 2 (2) (@)

[varHoctuka Sepam b b b b b b b b b b b b b b b b

Cuetumky Logipam b b b
[MCTaHUMOHHAA MHANKaUMS

ABapuiiHbie CUTHanL M BHyTpeHHee DO b b b b b b b b b b b @ @ @ @
cocTOSHME

Jlornyeckue BXoap! b b b b b b b b b b b b @ @ @ @

Jloruyeckme BbIXofpbl b b b @ @ @ @

Jloruyeckvie ypasHeHms b b b b b b b b b b b b

KOMaHAb! AMCTAHLMOHHOMO b b b b b b b b b b b b @ @ @ @
YNPaBieHs UIMNYNLCHOTO TUMa,
nepefiaBaeMble Hanpsimylo

KoMaH bl IMCTaHLIMOHHOrO b b b b b b b b @ & @ @
YNPABIEHIS UMMY/ICHOTO TUMa,

nepenatHble B pexume Select

Before Operate

(BbIGOP C NOATBEPXAEHNEM)

lMonaepxunBaemble KoMaHbl b b
[VICTaHLIVIOHHOTO YNPaBNeHus
(mns Logipam)

3alyTa nepeaayn KoMama, b b b b b
IMCTaHLMOHHOO ypaBneHns

BbICTaB/IeHME METOK BPEMEHU U AaThl
CobITS C MAPKUPOBKOV BpeMeHn D b b b b b b b b b b b b b b b
X COBEpLUEHMSA

HeBocTpe6oBaHHbIe COObITUS b b b b b b b b

BhICTaBIEHME METOK BpeMeHM b b b b b b b b b b b b b b b b
1 GUHXPOHY3ALAS

JvcTaHUMOHHAnA HacTpoliKa
BbIGOP rpynnbl yCTaBOK 3aLUMT

CyuTbIBaHME/3aNMCh YCTABOK 3aLLMUT

CunTbIBaHNE OCHOBHbIX napameTpos

O|T| O CT
TU| T| O T
T|T| T T
T| T| T T

CunTbIBaHWE/3aNMCh C aHANOTOBOrO

Bbixoaa (McA141)
[unarHocTuka cetn

Mepenaya 3anucaHHbIx b b b b b b b b b b b b b b b b

OCLMNNOrPaMM aBapuiiHbIxX

pex1MoB

KoHTeKCTbI OTKII04eHMs b b b b b b b @ £} @

KOHTEKCT NoTepH CUHXPOHM3MA b b @ @ @

[laHHble 0 3awwmTax
Jlornyeckas CenekTBHOCTb

[INCTaHLMOHHOE OTKITIOYEHE

b b
b b
Paarpyska (ans agurarenei) b b
3anper BKIo4eHUs b b

Mpouue AaHHbIE
" JIEHTVId)VI Kaums Sepam b b b b b b b b b b b b b b

(1) Vicnonbayetcsi ¢ Sepam cepuii 80, 60, 40 v 20 B 3aBUCMOCTM OT KOHUIypaLmu.
(2) B 3aBcvmMoCTy OT KOHMrypaLmm noryeckux sueek MIK 61850.
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OnucaHue NMHenKu
NPOLYKTOB

[ocTyn Kk AaHHbIM Sepam
OnuncaHue

JaHHble, nepeAaHHble OT Sepam Ha cucTemy
AMCNETYepCcKOro ynpaBneHus

Pe3yanaTbI wsmepeﬂuﬁ U AnarHoctuyeckue aaHHble

PasnunyHble BeNMYMHbI, N3MEPEHHbIE Sepam, K KOTOPbIM UIMEETCS IMCTAHLMOHHbIA JOCTYN, FpyNnvpyoTCS
M0 CEAYIOLLNM KATEropusiM:

b 13MepeHus 3HaueHwiA: TOKa, HAMPSKEHWS], YACTOTLI, MOLLHOCTY, TEMMEPATYPbI U T. 4.;

b n3mepeHus aneKTpO3HePrK: AaHHbIE 0ObIYHbIX UM UMMYIILCHBIX CYETUYMKOB SNEKTPOIHEPTUN;

b amarHocTuyeckue fiaHHbIe ceTh: AU $as, TOKW OTKIKOYEHMS, KOIDOULMEHT HECUMMETPUM U T. [,

b anarHocTyeckue [aHHbIE 3NEKTPUYECKO MaLLVHBI: HArpeB, BpEMSi Nycka [iBuraTensi, Bpems paboTsl
[0 OTKJTIOYEHMS 10 NEPErpy3Ke, BPEMS OXUAAHUS MOCTE OTKIIOYEHUS U T. . ;

b aunarHocTyeckme faHHbIE BbIKIIOUATENEN: KyMYNISTUBHOE 3HAYEHNE TOKOB OTKIHOHEHUS!, BPEMS paboThbl
11 KONMYECTBO KOMMYTALMIA, BPEMS B3BOAA NPUBOJAUT. A.;

b auarHocTyeckue faHHbIE Sepam: HE3HAUMUTENBHOE UK CEPbE3HOE NOBPEXAEHNE U T. [1.;

b faHHble cyeTymkoB Logipam.

JWcTaHUMOHHAa CUrHanu3aumns

ﬂ,aHHhIe 0 NI0rM4eckomM COCTOSAHUK, AOCTYNHbIE ANCTAHLIMOHHO, CrPYNNPOBaHLI Mo Cieayowum
Kateropuam:

b aBapVIVIHbIG CUrHasibl M AaHHbIe 0 BHYTPEHHEM COCTOSAHUN,

b JaHHbIE O COCTOAHUM NTOrM4YECKMNX BXOA0B,

b JaHHbIE O COCTOAHUU NTOTMYECKNX BbIXOL0B,

b JaHHblE O COCTOAHUU 9 CBETOAMOAHbLIX MHAMKATOPOB Ha nepe,quVl naHenn Sepam;

b JaHHblE 0 COCTOAHMU BbIXOAHbIX OUTOB NIOrUYECKUX ypaBHeHvuZ.

ABsapuiiHbie CUrHasbl U BHYTPEHHUE COCTOSHUA

ABapuiiHble CUrHaMbI U BHYTPEHHWE COCTOSIHUS SBMSIOTCS AAHHBIMW AUCTAHLMOHHOI curHanudaumm (TS),
NPeBaPUTENbHO HA3HAYEHHBIMW PA3NNYHBIM GYHKLMAM 3aLLMTHI U YNIPABNEHNS.

9TV [laHHbIe 3aBUCAT OT TNa Sepam 1 MOryT ObITb NEpeHa3HayeHsb! ¢ MOMOLLIO NPOrpamMMbl Logipam
(Npw NOBTOPHOM HA3HAYEHWM [JaHHbBIX NPeblayLLME AaHHbIE CTUPAIOTCS).

[0 MMHYM CBA3W NepeaatoTCs CReayioLLMe AaHHbIE AUCTAHLMOHHON CUMHANM3ALMN:

b aBapuiiHble CUrHanbl, BbiaBaeMble BCEMMU GYHKLIMSMM 3aLLmTI;

b aBapuiiHble CUrHanbl, BbiaBaeMble GYHKLMSIMU KOHTPONS: HEMCTPABHOCTb TT unm TH, HeMCPaBHOCTb
Lieny ynpasnexus;

b faHHbIe 0 cocTosHUM Sepam:

V' Sepam He KBUTWPOBaH;

V/ 3anpeT AUCTaHLMOHHOMN PerynupoBKM, 3anpeT nepeaayn KOMaxa,

b naHHbIE 0 COCTOSHUM CReayIoLLMX GYHKLINIA:

v AlB: B pabote / 6nokupoBaHo, AB B aeiicTaum / ycneluHoe AlB, OKOHYaTENbHOE OTKIHOYEHNE.

DaHHble, nepeaaBaeMbie OT CUCTEMBI
AMCneTYepCcKoro ynpasneHus Ha Sepam

KOMaHﬂbI AUCTAHLUOHHOIO ynpassiieHUs UMNyJIbCHOro Tuna

lNepenaya KOMaHA, AMCTAHLMOHHOTO YNPaBAEHNst UMNYALCHOTO TUNa (TC) MOXET OCYLLECTBASTECS B OAHOM
113 CeayIoLyX BYX PEXMMOB, BbIOPAHHOM B COOTBETCTBIM C YCTAHOBJIEHHBIMU NapaMETPaMi:

b Hanpamyio;

b B pexume noareepxaenns SBO (Select Before Operate) (Bbi60p ¢ nOATBEPXAEHVEM).

JIMCTaHLMOHHbIE KOMAHABI 33[aHbI 3apaHEE U COOTBETCTBYIOT Pa3NN4HBIM GYHKLMSM N3MEPEHNS, 3aLUNTI
11 ynpaBneHys (B 3aBUCUMOCTM OT TMa Sepam).

[VCTaHUMOHHbIE KOMaHAb! 06ECNIEUNBAIOT:

b ynpasneHue BbIKOYATENEM (OTKIIOYEHNE/BKITIOYEHNE);

b 06HyneHMe 1 3anyCcK CYETYMKOB MaKCUMATTbHBIX 3HAYEHNIT (MAKCUMETPOB) YCTPOICTB Sepam;

b BLIGOP aKTMBHOI rPyNMbI YCTABOK C MOMOLLbIO aKTUBALMM rpynnbl A v B;

b 6n10k1poBKY 1K akTMBALWIO CriedytoLLmX dyHKLmiA: AMB, Tennosas 3auTa, 3an1ch OCLMIOrPaMm
aBaAPUIIHBIX PEXMMOB.

[VCTaHUMOHHbIE KOMaHAb! MOTYT ObITb NEPEHa3HauYeHb! C MOMOLLLI0 NPOrpaMmbl Logipam.

0GecneyeHne 6€30MaCHOCTU AUCTAHLMOHHOIO YNPaBeHuUs
I'Iepe,u,aqa KOMaHz, AUCTaHUMOHHOr0 ynpasiieHna u AUCTaHLMOHHBIX HACTPOEK yCTpOVICTB Sepam
cepuii 60 1 80 no cetn S-LAN Modbus MoxeT 6biTb 3aLuyiLLieHa naponem.
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OnmcaHue IMHeRKu [ocTyn K AaHHbIM Sepam
npoAykToB OnucaHue

Jlornyeckue syeitkn M3K 61850
Ycrpoiictea Sepam nopaepxuBatoT noruyeckue sueiikn MOK 61850, ykasaHHble B CriefyloLLeii TabnuLe.
ObparuTe BHUMaHVE, 4TO HaKTUYECKas PEanN3aLs KXIOM JOruYECKO seiiki 3aBUCUT OT e8

NPUMEHEHMS.
I'pynna L: cucteMHble noruyeckme a4enkm
LPHD Wrdopmawsi 06 yCTpoiicTee b b b b b
LLNO Hynesast florudeckast siveiika b b b b b
I'pynna P: nornyeckue syenkm 3awmr
PDIF [InddepeHumansHas sawmTa b
PDOP MakcvmanbHas HanpaeneHHas 3alLyTa no MOLLHOCTU b b b
PDUP Hanpag/ieHHast 3aLyTa MUHUMANbHO MOLLHOCTY b b b
PFRC 3alumTa no U3MEHEeHHIO YacToTbl b b
PHIZ Jlatymk 3aMblkaHus Ha 3emnio b b
PMRI 3anpeT NOBTOPHOTO Mycka Aguratens b b b b
PMcS KoHTponb BpemeHu nycka fsuratens b b b b
PPAM W3mepenue $ha3osoro yrna b b
PSDE HanpasnetHasi MT3 0T 3aMblKaHIst Ha 3EMIO b b b
PTOC MT3 C BbIZEPXKOi1 BpEMEHH b b b b
PTOF 3alL{Ta MaKCUMATLHOM YacTOTbI b b b b
PTOV 3aluyTa no MakcManbHOMY HanpsXeHMIo b b b b
PTRC CornacoBaHue ycnoBuii cpabaTbiBaHus 3alumT b b b b
PTTR Tennosast 3awmTa b b b b
PTUC 3auuTa no MUHIMANLHOMY TOKY b b b b
PTUV 3aLmTa MUHUMANBHOMO HANPSKEHNS! b b b b
PTUF 3al141Ta MUHVMATTBHOI HaCTOThI b b b b
PVOC Makc. TokoBasi 3aLmTa C BblAEPXKOI BDEMEHM B 3aBUCUMOCTY b b b
OT HanpsiXeHus
PVPH KoHTponb HacbilweHns (B/Iw) b
PZSU 3aLymTa 0T 0CTaHOBA MM MOHWXEHMS YACTOTLI BPALLEHNS b b
I'pynna R: noruyeckue s4eiiku, CBA3aHHbIE C 3aLMTaMM1
RBRF YPOB b b b b
RFLO Onpenenexue mecta noBpexaeHns (OMM) b
RREC ANB b b b b
RDRE PerucTpaLysi aBapuiiHbix COBbITI b b b b b
RSYN KOHTpOAb CUHXPOHU3MA b b
I'pynna C: normyeckue s4eiikv ynpaBneHus
cSwi KOHTPOSINEP KOMMYTALMOHHOMO anrnapara b b b b b
T'pynna GG: noruyeckue s4eiiki o6Lero npuMeHeHus
GGIO Bxoap!/BbiX0abl 06LLMX NPOLIECCOB b b b b b
I'pynna M: noruyeckue s4eiiku K3BMepeHNiA 1 BbIYUCTIEHUI
MHAI TapMOHMKy b b
MHAN ['apMOHMKK, HE KpaTHbIe NEPUOAY NPOMbILLIEHHON YacTOTbI b b
MMTR Wamepetns b b b b b
MMXU BhiunceHvs b b b b b
McQl TopSNOK Yepe/i0BaHIs U HeBanaHe das b b b b
McTA CTaTUCTVIKa U3MepeHMii b b b b
SIML KoHTpOMb u3onsiuym b b b
I'pynna X: noruyeckue s4eiiku pacnpeaenuTenbHon KOMMYTaLMOHHON annapaTypbl
XCBR BhikzioyaTens b b b b b
T'pynna Z: nornyeckue s4eiku AONONHUTENLHOr0 000pyA0BaHUS
ZCAP barapesi KOHAEHCATOPOB b b
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OnucaHue NMHenKu
NPOLYKTOB

[ocTyn Kk paHHbIM Sepam
OnuncaHune

BobicTaBneHne MeTokK BpeMeHu u aatbl

BpemeHHasi MapKMpoBKa COObITHiA

C MOMOLLbIO ,uaHHOVI d)yHKLI,MM BbICTABNAETCA TOYHOE BPEMS U aTa U3MEHEHWUS COCTOAHUS, 4T0ObI
pacnpenenntb co0bITHS N0 BPEMEHN.

Sepam aBTOMATMYECKH BbINONHSIOT BPEMEHHYIO MapKVUPOBKY CeayIoLLNX COObITHIA:

D U3MeHeHNe COCTOSIHMIA BCEX IOrMYECKUX BXO/J0B;

b U3MeHeHwe Bcex TenecurHanos (aBapVIVIHbIe CUrHauTbl U BHYTPEHHUE COCTOHHMSI).

MapKMpOBKa Kaxaoro cobbiTns npou3BOAUTCS C TOYHOCTbLIO 10 1 MUNNUCEKYHAbI.

KonmyecTeo CrivckoB MapKMpOBaHHbIX COBBITU, UCTIONb3YEMbIX YCTPOCTBAMY Sepam Ais Kaaoro nopTa
CBSI3M, @ TAKKe COAEPXaHe ATHX CTIMCKOB MO KOSMYECTBY COOBITIA 3aBUCT OT UCMOJb3YEMOr0 NPOTOKONA
CBA3N.

Modbus RTU DNP3 M3K 60870-5-103 MIK 61850
Konuyectso cnmckos 2 1 1 B 3asucumoctit
COOBITHIA Ha OANH NOPT OT KOHUrypaLwmmn
cBsi3n Sepam
KonnyectBo cobbiTuii 64 100 100 B 3aBucumocTy
B CruCKe 0T KOHUMrypaLmm

HesaswcyMo oT Toro, kakoii npoTokon cessu ucnonbayetcs: Modbus RTU, DNP3, MK 60870-5-103
1 MOK 61850, 3Tt COBbITUS MOTYT ObiTh BOCCTAHOBIIEHBI CUCTEMOW AVCTAHLIMOHHOTO KOHTPONS
11 yripaBieHWs], HanpuMep, 1S apxvBa Ui paboyero XypHana.

HeBocTpeOoBaHHbIe COObITUS

Mcnonb3ys npotokonsl DNP3 n MK 61850, yctpoiicTea Sepam MoryT npou3BosibHO NepesiaBarth cUcTeMe
JMCNIETYEPCKOrO YNPaBeHusi MapkUpOBaHHBIE N0 BPEMEHM U aTe COObITUS.

Mepenaya HeBocTPEGOBAHHLIX COBBITUIA aKTUBMPYETCS NPW HACTPOIIKE NPOTOKONA.

BbicTaBneHue MeTok BPEeMEeHU U CUHXPOHU3aLua

BhbICTaBNIEHME METOK BpEMEHU 1 1aTbl COOBITMIA OCYLLIECTBASIETCS C MOMOLLIbI0 BHYTPEHHETO TaiiMepa Sepam.
BbicTaBneHMe BpeMeHN NPOM3BOANTCS:

b Ha aucnnee Sepam;

b ¢ nomoLio nporpammHoro obecneyermns SFT2841;

b yepe3 nuHmIo cBA3M.

[ns obecneyeHust 0AroCPOYHOI BPEMEHHOI YCTOMYMBOCTY AW [11S1 COFNIACOBAHIS HECKOMBKIX
YCTPOIACTB, Sepam MOTYT ObITb CUHXPOHU3NPOBAHI:

b BHELIHUM UMNYNLCOM Yepe3 COOTBETCTBYHOLLMIA IOTUHECKUIA BXOL,

b yepes nuHmIo cBA3M.

[AuncTtaHUMOHHas HaCTpoMKa

3apaHue napameTpoB Sepam U YCTaBOK 3aLmMT
JlocTynHbI cneaytoLme GyHKLUMN AUCTAHLMOHHOI HACTPOIIKN:

b BbIGOP rpynMbl YCTABOK 3aLUMTEI;

b cunTbIBaHNE OCHOBHBIX NAPAMETPOB;

b cunTbIBaHNE YCTABOK 3aLUMT (AMCTAHLMOHHOE CYUTLIBAHME);

b 3anucb yCTaBOK 3aLLMT (AMCTAHLMOHHOE NapaMETPUPOBAHNE).

3anuch YCTaBOK 3aLLMT MOXET ObiTb 3a60KMPOBaHa NPY NapaMETPUPOBAHUN.

Cetn S-LAN n E-LAN

B03MOXHOCTb NPUMEHEHMS GYHKLMIA ACTAHLMOHHO HACTPOKM Yepes ceTb CBs3un S-LAN 3aBucut
OT UCMOMb3YEMOr0 NPOTOKONA CBS3N.

Mcnonb3oBaHue Bcex GpyHKLMIA AMCTAHLMOHHOI HACTPOIKM Yepes CeTb CBS3M E-LAN BO3MOXHO

C NOMOLLbIO NPOrpamMMHOro obecneyerns SFT2841.

[ocTyn K Apyrum AaHHbIM C MOMOLLbIO CneLManbHOU
GyHKLMM

ﬂauuue 0 ANArHoCTUKe CeTun

Bo3moxHa Takxe AMCTaHLMOHHAS nepeaaya Yepes NMHUI0 CBS3U CNELYHOLNX AaHHBIX 0 AMArHOCTUKE CETH,
3anu1caHHbIx Sepam B Buae $aitnos:

b 3anucu ocumnnorpamm aBapuitHbix pexumo B dopmare COMTRADE;

b KOHTEKCTbI OTKIIOYEHMS!;

b KOHTEKCT NoTEPU CUHXPOHM3MA.

WnentndukaumoHHbie faHHble Sepam

DyHKUMS MaeHTUdMKALMM NO3BONSIET CUCTEME AVCTIETYEPCKOTO YNIPABNEHIS YETKO UAEHTU(NLMPOBATL
060pya0BaHue, NoAKIYEHHOE K ceTh S-LAN, Ha OCHOBaHUM CEYIOLLMX AAHHBIX:

b vpeHTMVKaLMs usrotoBuTeENs:

b npeHTMuKaums Tna Sepam.

[laHHas GyHKUMS NPUMEHMMA [151 BCEX YCTPOICTB Sepam, HE3aBUCKMO OT UCMOMb3YEMOrO MPOTOKONA.
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schneider-electric.com

C 3arnaBHON CTPaHWLLbI 3TOMO
MeXyHapoaHOro canta C MOMOLLbIO
BCEro ABYX LLEeN4KOB MbILLIbIO MOXHO
NONYYUTb OOCTYN K UCHEPNbIBAKOLLEN
nHopmaummn o6 nsgenusax Schneider
Electric c npambIMK CCbINKaMm Ha:

p O6WKpHYO BUOIMOTEKY
[OKYMEHTaUMN: TEXHUYeCKue
onucaHus, Katanoru, 6poLutopsl,
OTBETbI Ha 4acTo 3afaBaemble
BONPOCLINT.A,;

p pPyKoBOACTBA Mo BbIGOPY
o60opynoBaHUs U3 3N1eKTPOHHOIO
Karanora;

p CanTbl NPOU3BOLMTENEN

KomMmnnekTyrowmnx ¢ aHUMUpOBaHHbIMU

MOOENAMN U3OENTNN.

Ha canTe Tak>xe MOXXHO HanTu
UNNOCTPUPOBAHHbIE 0630pbl,
HOBOCTW, Ha KOTOPbIE MOXHO
noanMcaTbCs, NnepevyeHb KOHTaKToB
B Pa3/IM4HbIX CTPaHax MMpa n T.4a.

) MHCTPYMEHTHI

[MporpammHoe obecneveHune
N UHCTPYMEHTHI
aBTOMAaTU3NPOBAHHOIO
npoektTuposaHus (CAD)

MporpammHoe obecneveHme
nnHcTpymeHTol CAD yBenu4ymsaiot
NPOU3BOAMNTENBHOCTb

1 6e3onacHocTb. OHM NomoratoT Bam
CO30,aTb NEKTPOYCTAHOBKY NYTEM
NPOCTOro Bbibopa €€ 31eMeHTOB

13 npepnoxerHun Schneider Electric.
He meHee BaXXHbIM SBNSETCS TOT
daKT, 4TO OHM ONTUMMU3UPYIOT
MCNONb30BaHME HaLLMX NPOAYKTOB,
YOOBNETBOPSAS BCEM CTaHAapTamM

N TPebOBaHUSAM.

50 Sclénelder

Electric



Sepam cepui1 20, 40 Sepam cepum 20, 40

C pacLLUMPEHHbIMM OYHKLMSIMU
Sepam cepuy 60 C pacwunpeHHbIMU CpYI-IKLI.VISIMId

Sepam cepumn 80

OnuncaHne NUHenKn NPoayKToB 5
Sepam cepuii 20, 40 ¢ pacluMpeHHbIMU PYHKUUIMU 52
Ta6bnuua sBbiGopa Sepam cepum 20 52
Ta6nuua BbiGopa Sepam cepum 40 53
Bxopgbl paTynkos 54
OCHOBHbIE NapameTpbl 55
U3mepeHus n guarHocruka 56
OnucaHne 56
XapakTepucTukm 59
DYHKLUUN 3aLLUTbI 60
Onucanwue 60
OCHOBHbIe XapaKTepUCTUKN 64
[unana3oH HacTporku 65
YnpasneHue n KOHTPonb 68
OnucaHne 68
OnuncaHve npegBapuTeNbHO YCTaHOBIEHHbIX (PYHKLMI 69
ApanTaums npefBapuTesibHO YCTaHOBNEHHbIX OYHKLIMIA C NOMOLLLbIO

nporpammHoro obecneveHus SFT2841 71
XapakTepucTukmn 72
Ba3soBbili 6nok 72
[MpepcTaBneHue 72
Pa3smepbl 75
OnucaHwve 76
TexHu4eckme xapakTepucTukm 78
XapaKkTepuUCTUKK OKpy>KatoLLLen cpebl 79
Cxembl noakNo4eHUs 80
Basosbii 6nok 80
Sepam cepwuu 20 80
Sepam cepum 40 ¢ pacLUMPEHHbIMU PYHKLIMSIMU 81
Moaknto4eHue BXogoB dha3Horo Toka 82
[Moakso4eHne BXo40B ToKa HyNneBomr NociefoBaTeNbHOCTH 83
Bxopab! Hanpa)keHns 85
Sepam cepwuu 20 85
Sepam cepum 40 ¢ pacLUMPEHHbIMU PYHKLIUSMU 86
Sepam cepun 60 89
Sepam cepun 80 137
JononHuTenbHble MOayn U NPUHaAIEXHOCTH 191
BnaHk 3akasa 277
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Sepam cepuit 20, 40 Tabnuua Bbibopa
C pacwmnpeHHbIMHU CDYHKLI,MSIMM Sepam Celelﬁ 20

Sawumra Kop ANSI S20 S24“  T20 T24%  M20 B21® B22
MT3 B ¢pazax 50/51 4 4 4 4 4
MT3 B dpasax npu BKIKOHEHN HA «XONOAHYIO HArpy3Ky» CLPU 50/51 1 1
MT3 0T 3aMblkaHus! Ha 3eMITI0 / YYBCTBUTENbHAS OT 3amblkaHus SON/5TN 4 4 4 4 4
Ha 3emMnI0 50G/51G
MT3 B dhasax npy BKIKOYEHUM HA «XONOAHYIO HArpy3Kky» CLPU50/51N 1 1
YPOB 50BF 1 1
MT3 06patHoii nocneaoBaTenbHoCTU 46 1 1 1 1 1
Tennosas 3auwra 49RMc 2 2 2
MuH1ManbHas TOKoBas 3alumTa B dasax 37 1
MpesbiLLeHe NPOJOMXUTENLHOCTM Mycka/6nokuposka potopa 48/51LR/14 1
OrpaHunyeHme KonnyecTsa nyckos 66 1
3aLuyTa MUHMMaLHOTO HANPSKEHNs NPSIMOi 27D/47 2 2
10C/Ie0BaTENbLHOCTY
3aLuuTa no MUHUMAIHOMY JIMHEHOM HAaNPSXXEHNIO 27R 1 1
3awuTa no MuHUMaNbHOMY $hasHOMY HanpSXeHNIo 27 2 2
3aLwyra no MakCUManbHOMY IMHEIHOMY HANPSKEHMIO 278 1 1
3aLuvTa MaKCUMAbHOrO HANPSXEHNS HyNeBoiA 59 2 2
nocnenoBaTenbHOCTY
3alwmTa MakcMManbHOro HaNPSXKEHNS HyNEBON 59N 2 2
1oCNe0BaTeNbHOCTY
3aLwyTa MakCUMasbHOI 4acTOTbl 81H 1 1
3alumTa MUHUMANBHON YacTOTbl 81L 2 2
3alumTa no M3MEHEHUI YacToThbl 81R 1
ATB (4 uvkna) 79 \ \Y
Tepmoctar / razosoe pene 26/63 \ \
KoHTponb Temnepatypbl (8 pe3nCT1BHbIX JaT4MKOB) 38/49T v \Y \Y
W3mepeHus
DasHblii TOK (meiicTByloLee 3HaueHue) 11, 12, I13; Tok HyneBoit nocnenosarensHocTv 10 b b b b b
CpepHee 3HaueHme Toka I1, 12, I3; MakcumeTpbl Toka b b b b b
Hanpsixenve U21, U32, U13, V1, V2, V3; HanpskeHue Hynesoit nocnefosatenbHocTyt VO b b
Hanpsixenue npsimoii nocnegosarenbHocTvt Vd / Hanpasnenme Yepenosanmns a3 b b
Yactora b b
Temneparypa \Y \ \Y
J.'l,uarHoc'ruKa cetum anelcrpuqecl(oﬁ MaLUUHbI
Tok oTkntouerms (Tripl1, Tripl2, Tripl3, Tripl0) b b b b b
KoadduumeHT HecummeTpun / Tok 06paTHoi nocneaosarenbHocTm (1i) b b b b b
3anncb OCLMANOrPaMM aBapUiHBIX PEXVIMOB b b b b b b b
Harpes b b b
Bpewms paboTbl 10 OTK/IK0YEHIS N0 Neperpyake b b b
Bpemst oXuaaxus nocne OTKIOYeHUs Npu Neperpyske b b b
CyeTymk yacoB paboThl / BpEMs paboTbl b b b
Tok v Bpems nycka b
Bpems 3anpera nycka b
KonnyecTso nyckoB 10 3anpeta
O6HapyxXeH1e AyroBoro 3aMbIKaHMs b b b b b b b
DM arHoCTUKa BblKJlloyaTena
KyMynsTBHOE 3HaYEHME TOKOB OTKIIIOYEHNS b b b b b
KOHTpONb Lieny oTKMIoYeHms! \Y \ \Y Y \ \ \%
KonnyecTBo KoMMyTaLwii, Bpemst HapaboTk", Bpemsi B3B0AA NPUBOAA \ \% \Y; \Y; \%
KoHTponb 1 ynpaBnexHue Kop ANSI
YnpaeneHue Bblkst04aTenem / koHtakropom ! 94/69 \4 \ \Y \4 \ \ \
YaepxaHue / KBUTMpOBaHme 86 b b b b b b b
Jlornyeckas cenekTMBHOCTb 68 Y \ \Y \% \
TepexntoyeHne rpynn ycTaBok b@ b@ pb@ pb@ b @
CurHanuaauus 30 b b b b b b b
ﬂOﬂOnHIIITeII bHbI€ MOAYIIN
Mogynb MET148-2: 8 BX0L,0B NOAKMIOYEHNS TEMNEPATYPHbIX AATHNKOB \Y \Y \
Mogynb McA141: 1 HU3KOYPOBHEBbIA HANIOTOBbIiA BbIXOL, \ \Y \ \Y \ \ \%
Mogynb noruyeckux Bxofos/BbixofoB MES 114/MES 114E/MES 114F (101/40) \ \ \V \Y \ \ \Y
Mogaynb cesian ACE949-2, ACE959, ACE937, ACEIGITP-2, ACEIGIFO-2, ECI850 v \% \% \4 \% \% \%

b crangapr, v B COOTBETCTBIM C YCTAHOB/IEHHBIMM MTAPAMETDAMM 1 HATNYMEM MOAYNEH BXOR0B/Bbix0g08 MES 114/MES 114E/MES 114F wim MET148-2.
(1) Ans Boiknoyarens ¢ KaryLUKoi OTKIIOYEHUS DY T0AAYE I UCHE3HOBEHUN HAMPSIXEHNS.

(2) Bbi6Op MeXzy 10rnHecKoii CeNIEKTUBHOCTBIO M IEPEKTTIYEHUEM C OBHOI ABYXDENEHHON rpyribl Ha APYTYIo.

(3) Buinonusier yHkLm Sepam B20.

(4) lMpumererns S24 v T24 BoINOHSIOT QyHKUMIO npumeHermii S23 n T23,
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Sepam cepuit 20, 40 Tabnuua Bbibopa
C pacwmnpeHHbIMHU CpYHKLI,MSIMM Sepam cep"" 40

3awura Kop ANSI S40 S50 S41 S51 S42 S52 S43 S53 S44 S54 T40 T50 T42 T52 M40 M41 G40
MT3 B dasax 50/51 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
MT3 B a3ax npu BKOYEHIM CLPU 50/51 4 4 4 4 4 4 4
Ha «<XONOJHYIO Harpysky»
MT3 B a3ax ¢ Koppekumei 1
110 HaNPSXEHUI0 50V/51V
MT3 oT 3ambikaHmst Ha 3emio / 50N/51N 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
HYBCTBUTNIbHASH OT 3aMbIKBHUS HA 3EMNI0 50G/51G
MT3 B hazax npu BKIIO4EHNN CLPU 50/51N 4 4 4 4 4 4 4
Ha «XONIOAHYIO HArpy3Ky»
YPOB 50BF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MT3 0BparHoii noc/ea0BaTebHoCTH 46 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
HanpaenenHas MT3 B dasax 67 2 2 2 2
HanpasnenHasi MT3 oT 3aMbikatust 2 2 2 2 2 2 2 2 2
Ha3eMTI 67N/67NC
MaKcumanbHasi HanpasAesas salLyTa 32pP 1 1 1 1 1 1 1 1
aKTMBHOW MOLLHOCTI
MakcumanbHast HanpasneHHas 3awmra 1 1
peakTuBHO MOU.LHOF()JTVI 320/40
Tennosas 3aluvra 49RMc 2 2 2 2 2 2 2
M iasl TokoBast 3awmraB pasax 37 1 1
MPEBbILLEHNE MPOAOIXUTENLHOCTI MyCKa/ 1 1
6nokvipoBka potopa 48/51LR/14
OrpaHuyeHue KOMYECTBa NyckoB 66 1 1
3alLyTa MAHUMATIBHOTO HANPAXEHNS 27D 2 2
MPSIMOiA 110CAE/0BATENLHOCTA
3aLLMTa MUHUMAIBHOTO HAMPSXEHWS, 7R 1 1
ofiHodasHas
Saumra oro Hanpsixenus @ 27/27S 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Sawyrano oMy Hanpsixetmio ' 59 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Sau.wlTa_ MaKCUMAITbHOTO HanpsKeHUs 59N 2 2 2 2 2 2 2 2 2 2 2 2
HyneBoiA Noc! ocT!
3aLumTa MaKCUMaNbHOTO HanpsHkeHust 47 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0BpaTHoii NocnefoBaTeNbHOCTH
3alumTa MaKCUMAbHOI HacTOThI 81H 2 2 2 2 2 2 2 2 2 2 2 2
Sauwwra 0/ YacTOTbI 81L 4 4 4 4 4 4 4 4 4 4 4 4
AMB (4 umkna) 79 \ \ \% \ \ \Y \Y \ \% \Y
KoTpon, Temneparyps (8 unw 16 gatunkos) 38/49T v v v Y v v v
TepmocrTar / ra3oBoe pene 26/63 \Y \Y
3auwwTa npu 06pbiBe MPOBOAA 46BC 1 1 1 1 1 1 1

U3mepeHus

DasHbiii TOK (meiicTByioLee 3HadeHue) 11, 12, 13; Tok Hynesoii b b b b b b b b b b b
nocsiefoBaresnbHocTy 10
CpenHee 3Hayetme Toka 1, 12, 13; MakcumeTpbl Toka

o
T
T
o
T
T

T
T
ey
T
T
T
T
T
T
T
T
o2
T
T
T
T
T

Hanpsixetune U21, U32, U13, V1, V2, V3; Hanpsixenue Hynesoi b b b b b b b b b b b b b b b

nocrneaosarenbHocT V0

Hanpsixerue npsmoii nocienc HOCTV Vd / Hany ine

yepenosaHus has b b b b b b b b b b b b b b b b b

Hanpsixetue 0GpaTHoii noc: octu Vi

Hacrora b b b b b b b b b b b b b b b b b

AKTUBHaSI, peakTvBHas 11 MoNHast MoLLHocTb (P, Q, S) b b b b b b b b b b b b b b b b b

MakcumeTpsl MowHocT (PM, QM), K03 OULMEHT MOLLHOCTH

BbiuvCnEeHHas aKTUBHAs 1 PEaKTUBHAS SHEPrust b b b b b b b b b b b b b b b 5 b

(£Br-y4, +Bap-y)

AKTVBHAS W PEaKTUBHAS SHEPrIs (UM, CYETHMK) v v v v v v v v v v v v v v v v v

(+Br-y4, +Bap-y)

Temneparypa v v v v
J[IMarHoCcTuKa cetv 1 3NeKTpMYeCcKOi MaLLMHbI

KoHTexCT OTKAI0YeHvs b b b b b b b b b b b b b b b b b

Tok orknto4enust (Tripl1, Tripl2, Tripl3, Tripl0) b b b b b b b b b b b b b b b b b

KoadduumeHT HecuMMETpUM / Tok 06paTHOI b b b b b b b b b b b b b b b b b

nocnenosarenbHocTy (li)

Crsur a3 (90, g1, 92, 93) b b b b b b b b b b b b b b b b b

3anmch OCLMIIOrPaMM aBAPHIAHBIX PEXMMOB b b b b b b b b b b b b b b b b b

Harpes b b b b b b b

Bpems paboTh! /10 OTKIIOYEHMS! 110 Meperpyske b b b b b b b

Bpemsi 110CAIE OTKTIOYEHNS MY Neperpyake b b b b b b b

CyeTymk 4acos paboTbl / Bpems paboTbl b b b b b b b

Tok 1 Bpems nycka b b

OGHapyxeHvie ayroBoro b b b b b b b b b b b b b b b

OMN 21 FL b b b b b

Bpems 3anpeTa nycka, KO/MYECTBO MYCKOB /10 3arpeTa b b
ﬂuaruocr KA BbiKJIO4aTens

KyMy/ISTUBHOE 3HaueHVe TOKOB OTKIIOHEHMS b b b b b b b b b b b b b b b b b

KOHTpO/Ib Lienv OTKII04eHust Vv v v Vv v v Vv v v Vv Vv v Vv Vv v Vv Vv

Komr4ecTBo KoMMyTaLIviA, Bpemst HapaboTki, Bpemsi B3Bosa npusoia V. v v Vv v v Vv vV v vV vV Vv Vv Vv v Vv Vv

Kotposb TT / TH 60FL 60FL b b b b b b b b b b b b b b b b b

KoHtponb nynpaenenue Kop ANSI

Ynpasnexve BuikTioyaTenem / kontaktopom " 94/69 b b b b b b b b b b b b b b b b b
YaiepxaHiue / KBUTVpoBaHme 86 b b b b b b b b b b b b b b b b b
Jlornyeckas CenekTMBHOCTb 68 \Y \% \%4 \Y \% \ \ \% \ \Y \ \% \Y \ \% \Y \
MepeksioyeHme rpynn ycTasok b b b b b b b b b b b b b b b b b
CurHammaaums 30 b b b b b b b b b b b b b b b b b
PeakTop NOrM4ecKyX ypasHeHui b b b b b b b b b b b b b b b b b
[lononHuTenbHbie MOAYNU

Mogzynb MET148-2: 8 BX0ZI0B MOAK/IO4EHNS TEMNEpAT. JAT4MKOB \ \ \4 \4 Vv v v
Mogaynb McA141: 1 HU3KOYPOBHEBbI AHANIOrOBBI BbIXOL, \% \% \Y \ \ \% \ \ \% \Y \ v v v Vv Vv v
Mogynb noruyeckux BXoaos/Boixoaos MES 114/MES 1141

MESy1 14F (101/40) 4 / =4 Vv Vv Vv Vv Vv Vv Vv Vv Vv A\ Vv Vv A\ \" Vv A\
Mogynb caan ACE949-2, ACE959, ACE937, ACE9GITP-2, v v v v v v W v v W v v v v v W v

ACE969FO-2 , ACE850 TP, ACE850FO nnwm ECI850
b crangapr, v B coOTBETCTBIM C YCTAHOBNIEHHBIMM TADAMETDAMM 1 HATMYMEM MOAYNEN BXOR0B/ (2) Bo3moxHo ncrionb308anme 2 Mosynei.

Bbix008 MES 114/MES 114E/MES 114F wi MET148-2. (3) Bbibop: ¢hasHoe i MHEiHOE HANPSXEHME 11 KAXAOH IBYXDENEHON rpyIib.
(1) Ans Bbiknio4atens ¢ KaryLUKoi OTKIIOYeHNS Py NI0AAYE N UCHE3HOBEHUN HAMPSIXEHNS.

Sclénelder 53

Electric



Sepam cepuit 20, 40 Bxoabl paTynkos
C pacMpPEHHbLIMWN CPYHKLINGMMU

Kaxpoe ycrpoiicteo Sepam cepun 20 unm 40 MeeT aHanoroble BXoAb! AN MOAKIIOYEHNS IaT4MKOB,
TpebyembIX [i/is BbINOSHEHWS| UI3MEPEHWIA B COOTBETCTBIW C TUMOM MPUMEHEHMS.

7 Bxoabl patynkoB Sepam cepum 20
Sepam T20
In Bxopbl $a3Hbix TOKOB 3 3 0
Bxop, Toka Hynesoit 1 1 0
In0 110C/EA0BATENLHOCTH
Bxozibl pasHOro HanpskeHus 0 0 3
Bxop, HanpsixeHus HyneBoii 0 0 1
NOCNeA0BATENBHOCTH
Ib Bxonbl TeMnepartypHbix gatunkos | 0 8 0
(Ha momyne MET148-2)
Bxogbl garaukos Sepam T20
| Bxoapl paTumkoB Sepam cepuu 40 ¢ pacLuMpeHHbIMU
g Unp
T\ Sepam M1 byHKuMaMM
In ( )
In0 10
Bxofibl pasHbix TOKOB 3 3
Bxoz Toka HyneBoit 1 1
T0C/IE0BaTENbHOCTY
Bxozibl $pasHOro HanpskeHus 2 3 2 3
N Bxop, HanpsxeHus HyneBoii 1 0 1 0
b M NOCNeA0BATENbHOCTH
Bxozibl TeMnepaTypHbIx JaT4NKOB 0 2x8
(Ha Mopyne MET148-2)
T1..T8
T9..T16
Bxoabl naramkos Sepam M41
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Sepam cepun 20, 40
C paclUMpEeHHbIMU (PYHKUNAMM

OCHOBHblE NapameTpb!

OCHOBHbIE NapamMeTPLI ONPEAENSIOT XapakTePUCTUKN MBMEPUTENbHBIX AAT4UKOB, NOAKIIOHAEMbIX

K ycTpoiicTBam Sepam, 1 OnpeaensioT UCNonHeH1e GyHKLMIA M3MepeHus 1 3aumTbl. OHW JOCTYMHbI

C NOMOLLbIO NPOrpaMMHoro obecneyeHns SFT2841 B pybpukax «OCHOBHbIE XapaKTEPUCTUKM», «[laTumku
TT-TH» n «CneumanbHble XapakTepUCTUKIA».

In HoMuHanbHbIi dasHbii TOK (MePBUYHBIA TOK AaT4MKa) 2um3TT1A/5A 1A-6250A 1A-6250A
3 patuuka LPCT 0125A003150AM 0125A03150A™

Ib Ba30Bblil TOK, COOTBETCTBYIOLLMIA HOMUHAILHON MOLLHOCTH 010,4001,3In 010,2001,3In

o6opynosaHns

In0 HoM1HanbHbIiA TOK HYNeBOiA NOCNEf0BATENbHOCTH Cymma TokoB B 3 pasax CM. HOMUHANbHBI PasHblil TOK In CM. HOMUHAbHBII $a3Hblii TOK In
Top Hynesow nocnefosatensHocTh | Hom. Tok: 2 Aunm 20 A Hom. Tok: 2A, 5Aunn 20 A
CSH 120 unu CSH 200
TT1A/5A+ npomexytounbiii TT | 1A-6250A 1A-6250A (In0=1n)

HI CSH30

TT1A/5A+ npomexyTouHblit TT | - 1A-6250A (In0=1In/10)

HIM CSH30

YyBCTBUTENLHOCTL X10

TT HM + apantep ACE990 B COOTBETCTBIM C KOHTPONMPYEMbIM B COOTBETCTBIM C KOHTPOMPYEMbIM
(koadpuLmeHT TpaHchopmaLmm TT | 3Ha4EHWEM TOKA U MPY NOMOLLM 3Ha4YEHMeM TOKa 1 NPK MOMOLLN
1/n,roe 50 y ny 1500) npeobpasosarens ACE990 npeobpasosarens ACE990

Unp HomuHanbHoe nepar4HOE IMHEIHOE HaMpPSXKEHIE NbHOCTI 01220 B no 250 kB 0t 220 B o 250 kB

(Vnp: : HoMMHaNbHOE NepBU4HOE BasHoe HanpsXeHre
Vnp=Unp/3)

Uns HomuHanbHoe BTOPUYHOE IMHENHO. HanpskeHue 3TH:V1,V2,V3 0190 B 10 230 B c warom 1B 0190B 0230 B cwarom 1B
2TH: U21, U32 0190B go 120 B c warom 1B 0r90B 0 120 B cwarom 1B
1TH: V1 07190B mo 120 B c warom 1B O0r90B o 120Bcwarom 1B

Uns0 BTopu4HOE HanpsiXeHre HyNeBoil NOCNEeA0BaTENLHOCTI Uns/3 nnm Uns/3 Uns/3 un Uns/3

15 NEPBUYHOTO HANPSXKEHNS HYNEBOIA NOCNEA0BATENBHOCTY
Unp/3
HomuHanbHasi yactota 50 m 60 Ny 50 v 60 My

Mepuop, MHTErpypKMPOBaHKS (LS CPeAHEro Toka, MakCUMETPOB
TOKa W MOLLHOCTH)

5,10, 15, 30, 60 MuH

5,10, 15, 30, 60 muH

VlMﬂyﬂbCHblﬁ CHYETHYUK 3HEPrum C HakonieHmem

[MpupaLLienre akTMBHON 3HEprum

0t10,1kBT-4005MBT -4

[MpupaLLieHre peakTUBHOIA 3HEPTIN

0t0,1kBap-405Msap-y

(1) 3raverms In ana garmka LPCT B amnepax: 25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000, 3150.
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Sepam cepuit 20, 40 U3mepeHUsa n guarHocTmka
C pacwmnpeHHbIMHU beHKLI,MSIMM OnmcaHme

U3mepeHus

Sepam SBNSeTCst TOY4HbIM M3MEPUTENbHBIM YCTPOCTBOM.

Bce paHHble M3MepeHuii 1 ANarHoOCTUKY, MCTONb3yeMble NpU BBOAE B paboTy uin HeobXoauMble
NPy AKCMyaTaumy 060pya0BaHMS, LOCTYNHBI HA CaMOM NPUOOPE UK MCTaHLIMOHHO M BLIBOASITCS
C yKa3aHueM COOTBETCTBYIOLUMX eAMHUL, u3mepeHus: A, B, BTuT. a.

dasHblii TOK

13MepeHue [efiCTBYIOLLErO 3HAYEHMSs TOKA B KXA0/ M3 TPeX $as C Y4eTOM rapmMoHuK (10 13-i
rapmMoHVKK). [1nst n3mepeHisi asHoro Toka MCNoNb3YIoTCS AAT4MKN PA3NyHbIX TUMOB:

b TpaHcdopmartopbi Toka 1 Aunmn 5 A;

b patumkw Toka Tuna LPCT.

Tok HyneBo# nocnepoBaTeNbHOCTH

Tok HyneBoiA MOCNELOBATENLHOCTM BBIYUCTSETCS ABYMS CIOCOOamu, B 3aBUCMOCTM OT TVNA yCTPOIACTBA
Sepam ¥ TMna 1CroNb3yeMbIX JaTYNKOB:

b Tok HyneBoii nocnepoBarensHocTy [0S, BHIMMCEHHBIN Kak BEKTOPHAs CyMMa TOKOB B 3 dasax;

b namepeHHbIii Tok HyneBoii nocnefoBatensHocTy 0.

[ing n3mepeHus Toka HyNeBoii NOCNeA0BATENLHOCTY MCTONb3YIOTCS PA3NIMYHbIE TWMbI AATYUKOB:

b cneumanbHble Topbl Hynesoi nocnegosarensHocTn CSH 120 nin CSH 200;

b TpaHcdopmartop Toka 1 Anim 5 A

b nio6oi1 Top HyneBoii nocneaosarenbHocTH ¢ agantepom ACE990.

MoTpebnsieMblii TOK U NUKOBBIN NOTPeONsemblil TOK

MoTpebisiembiil TOK 1 MKKOBbIA NOTPEOISIEMbIN TOK BHIMMCAISIKOTCS MO 3HAYeHMIO asHbIX TokoB |1, 12 1 13:
b BbluMCNIEHME CPEaHEro 3HaYEHIs TOKa NPOMCXOAWT 3a NEPUOL, JMIUTENLHOCTBIO KOTOPOTO MOXET ObiTh
yCTaHoB/eHa ot 5 40 60 MuHyT;

b nukoBbIit NOTPE6NAEMBIN TOK ABNSIETCS HAUOOMbLLVM MOTPEDSIEMbIM TOKOM NPY MaKCUMaTbHOM
Harpy3ke. Ero 3HaueHu1e MoxeT ObiTb copoLueHo B 0.

HanpsbxeHue n yacrota

B 3aBMCMMOCTY OT TUNa NOAKINIOYEHHDIX JATYMKOB HAMPSIXEHNS, MOXHO U3MEPSITD:

b dasHble Hanpsixenms (V1, V2, V3);

b nuHeitHble Hanpsxetns (U21, U32, U13);

b HanpsixeHue Hynesoit nocnegosatensHocTy (V0);

b HanpsixeHne npsmoii nocnenosatensHocTy (Vd) v HanpsxeHust 0bpatHoii nocnepnosarensHocTu (Vi);
b vactoryf.

MowHocTb

3HayeHne MOLLIHOCTY BbluMCNsieTcs No dasHbiM Tokam |1, 12 1 13:

b aKT1BHas MOLLHOCTb;

b peakTuBHas MOLLHOCTb;

b nonHas MOLLHOCTb;

b koadduumeHT MoLLHOCTH (COS ).

Pacyet 3HayeHms MOLLHOCTV OCHOBAHO HA METOZE ABYX BAaTTMETPOB.

MeToz 1Byx BAaTTMETPOB TOYEH TOJIbKO MPU OTCYTCTBUYM TOKA HYNIEBOIA NOCNEA0BATEIbHOCTH
1 He MPUMEHSIETCS B CETSX C PACTPEENEeHHON HENTPAbIO.

MakcumeTpbl MOLLHOCTH
Han6onbLuee 3HaueHre NoTpebasemoit akTMBHOM 1 PEaKTUBHON MOLLHOCTY BbIYUCASIETCS 32 TOT Xe
nepuos, YTO U TOK Harpy3ku. 31 3HAYEHNs TakXe MOTyT ObITb COPOLLEHbI B 0.

AHeprug

b lNepenaqHas akTBHas M peakTMBHasi 3Heprus B 060MX HanpaBneHWsIX (4 3HaueHHst) BbIUCTIAETCS
Ha OCHOBaHUM U3MEPEHHbIX 3HAYeHUIA HanpsiXeHs 1 dasHbix TOkoB 11,121 13.

b Ot 1 104 pononHuUTENbHbIX CYETYMKOB NS y4ETA NOTPEBNEHHOI aKTUBHOI M PEAKTUBHOI SHEPruu
OT BHELLIHUX CYETYMKOB.

Temnepartypa
To4HOE M3MEPEHHE TEMMEPATYPbI BHYTPU 060PYLOBAHMS NPY MOMOLLM PE3UCTUBHBIX aTuikoB Pt100,
Ni100 nnm Ni120, nopknioyaembix K 4ONONHUTENbHOMY Mofyio MET148-2.
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Sepam cepun 20, 40
C paclUMpEeHHbIMU PYHKUNAMM

I/Ismepel-ma n AnarHoCtuka
Onucanune

Momowb B AMArHOCTMKE MALLVH

C nomoLLbto Sepam nonb30BaTeNb MOXET MONYYUTh CAEAYHOLLYIO
MHGOpMALMIO:

b paHHble 0 paboTe MaLLnH;

b nporHo3upyemble faHHbIe AN ONTUMM3ALIMM NPOLECCa
yrpaseHus;

b aaHHbIe A9 YNPOLLEHWS HACTPOIIKW M UCNIONb30BAHMS 3aLLUNT.

Harpes

OKBUBANEHTHbIIA Harpes MallnHbl PaCCYMTLIBAETCA TennoBon
33LI.|,VIT0171. OH 0T06pa>KaeTcu B MPOLIEHTAX OT BENNYUHbI
HOMUHANbHOMO Harpesa.

OcraBuieecsi Bpems paboTbl 0 OTKIIOUEHUS

no neperpyske
MporHo3upyemble JaHHbIE, KOTOPbIE PACCUNTLIBAIOTCS TEMIOBOI
3aLLTON.

3TN flaHHbIe UCNONb3YIOTCS ONEepaTopoM [isl ONTUMU3ALMM
YNPaBAEHIs TEKYLUMM NPOLECCOM [isi IPUHSTUS PELLEHNS:

b nopatb Bpy4HYtO KOMaHAY Ha OTKIIOYEHNE;

b npogonxutb paboTy, 3aNpeTuB cpabaTbiBaHWe TENIOBON 3aLLMThI.

Bpeml OXuUpaaHue nocne OTKNI4YeHUs

npu neperpyske

[porHosupyemble AaHHbIE, KOTOPbIE PACCHUTLIBAIOTCS TEN/IOBO
3aLLMTON.

Bpems oxuaaHusi, HeobX0aUMoe 151 UCKITIOYEHWst TOBTOPHOMO
OTKJTIOYEHNS TENJIOBOI 3aLLMTOI B Cy4ae NOCMELHOTO BKIKOYEHNS
HEIOCTATOYHO OXNTAXAEHHOr0 060PYI0BAHMS.

CueTymnK yacoB paboThbl / BpeMsi HapaOboTKu
060pya0BaH1e CYMTAETCS BKIIOYEHHBIM B pabOTY, KOraa $hasHbiil TOK
npe.bilLaeT 3HaveHve 0,1 Ib.

CymMapHoe 3HaueHue BpemeHu paboTsl 060pya0BaHHS
0T06PaXaeTcs B Yacax.

Tok ¥ Bpems nycka aABuratens / TOK neperpysku

asurarens

[lBurarenb cyuTaeTcs BKIOYEHHBIM B pPabOTy M HAXOASLMMCS
1107, Neperpy3Kkoif, kora dasHbiii Tok npesbiluaeT 3Hauenme 1,2 Ib.
Mpw kaxaom nycke v neperpyske Sepam perucTpupyeT B NamsTy:
b makcumanbHoe 3HauyeHve Toka, NoTpebnsemMoro Apuratenem;

b npogonxuTenbHOCTL Mycka / neperpysku.

9TV 3HAYEHWSI COXPAHSIIOTCS B MAMSITV [0 ClieayioLLero nycka /
neperpysku.

KonuyecTBo nyckoB g0 3anpeTa / Bpems

3anpera
[Noka3bIBAaeT KONMYECTBO OCTABLLMXCS NyCKOB B 4aC, Pa3peLleHHbIX
3aU.|,VITO|7I Ha OrpaHn4yeHne Konmn4yecTsa nyckoB, a 3aTemM, eciu

KO/IM4eCTBO NMYCKOB PaBHO 0, Bpems 0XuaaHna OTCHATLIBAETCS BHOCh.

MomoLlupb B AMArHocTuke cetu

YcTpoiictea Sepam UMEIOT GYHKLMM U3MEPEHIS KaueCTBa ANEKTPOSHepruu. Best nHdopmaums
0 HapyLLeHWsIX B paboTe CeTH, BbisIBNEHHbIE Sepam, perucTpupyeTcs Ais NocneayioLLero aHanmaa.

KoHTeKcT oTKNo4eHus
3arnomMu1HaHue 3HaueHuii TOKOB oTKIioueHus v BennauH 10, 1i, U21, U32, U13, V0, Vi, Vd, f, P 1 Q B MoMeHT
OTK/OYEHS. B NamsaTh COXPAHSIIOTCS 3HAYEHNS, COOTBETCTBYIOLLME NMATY NOCAEAHAM OTKIIOHEHUSM.

Tok oTKNIO4EHUS

3anomuHaH1e 3HaueHuiA TOKOB B 3 Basax 1 Toka 3aMbIKaHUst Ha 3EMITI0 B MOMEHT Bbifiauun Sepam
nocneaHei KOMaHAbl Ha OTKIIIOYEHNE AN UHAMKALMM TOKA MOBPEXAEHNS.

9TV 3HAYEHMS COXPAHSIIOTCS B MAMSITV B KOHTEKCTE OTKIIOYEHMS.

KoadduumeHT cocraBngioweii 00paTHOl NOCNefoBaTeNbHOCTY /

HecuMmmeTpus
M3mepeHue koadduumeHTa coctapnsitoLLei 06paTHOI nocneaoBaTenbHOCTY dasHbix Tokos 11, 12 1 13,
XapaKTepu3yIoLLeii CTeNeHb HECUMMETPUM NUTaHNS 3aLLMLLAEMOr0 0BG0PYA0BAHMS.

Casur ¢pas

b Namepetne dazosoro cagura @1, g2, ¢3 cOOTBETCTBEHHO Mexay pasHbiMu Tokamu 11, 12, 13

1 HanpsxeHusamm V1, V2, V3.

b Wamepetue ha3oBoro cagura GO Mexy TOKOM HyNeBoii NOCNEN0BATENbHOCTY 1 HAMPSIXEHVEM
HyNEBOI NOCNEN0BATENLHOCTH.

3anuch ocuMNNorpamMm aBapuiHbIX PEXUMOB
3anucb B COOTBETCTBUM C YCTAHOBIEHHLIMY NapaMeTpamit COObITUS:
b BCex n3MepsiemMbix 3HAUEHMIA TOKA U HANPSIXEHNS;

b COCTOSHMS BCEX NOrMYECKMX BXOAOB 1 BLIXOLIOB;

b noruyeckux faHHbIX: cpabaTbiBaHue U T. 4.

XapakrepucTuku Sepam cepuu 20 Sepam cepuu 40
C pacluMpeHHbIMN
GyHKUMIMMN
Konnyectso 3anuceii B opmate 2 3apmaetcaor 1 00 19
COMTRADE
061135t NPOAOKUTENBHOCTL OHOM 86 nepuopo 3apmaetcaor 110 10¢
3anucu (1,72cnpn 50 Ty, 1,43 ¢ npn 60 w) | O6LLAs NPOACIKUTENBHOCTb 3anuceit
NIOC Of1HA HE A0MKHA NpeBbiluath 20 ¢
npn 50 Mym 16 ¢ npu 60 My,
KonnyecTBo 0TCYETOB 3a NepUoA, 12 12
TpOAOAXUTENLHOCTB 3aNUCH A0 3apaetcs ot 0 ao 86 nepuonos 3apaercs ot 0 oo 99 nepronos
TosIBNIEHIs COObITUS
3anucaHHble AaHHbIe b Toku nnm HanpsxeHus b ToKW 1 HanpsixeHus
b nornyeckue Bxompl b nornyeckue Bxompl
b noporu cpabartbiBanus b noporu cpabarbiBanms
b nornyeckuii Bbixog O1 b nornyeckve Boixoapl 01 - 04

Onpenenel-me MecCTa noBpeXxaeHua

®yHkums amarHocTuky cetit 21FL BblunCnSIET paccTosiHUE 0 0BHAPYXEHHOr0 NOBPEXAEHS B CETU
cpenHero HanpsixeHns. OHa CBsi3aHa co CneayioLyMy GyHKLMSIMM 3aLLUTI:

b 3awwmra ot ogHodasHoro kopoTkoro 3ambikaHus — 50N/51N unn 67N;

b 3awyra ot MHorodasHoro 3ambikaxus — 50/51 1 67.

DyHKUMS ONPefieNeHNs MecTa NOBPEX/EHUS aKTUBUPYETCS! TONBKO B YCTPOICTBAX,
CKOHOMIYpHUPOBaHHbIMY J1s1 OTKIIIOYEHWST BBIKITIOHATENSI.

Takoke paccuMTLIBAETCS CONPOTUBNEHIE HEMCTIPABHOCTM. Pe3ynbTaTbl pacyeTa, a Takxe JaHHble
10 XapaKTepy HEUCNPaBHOCTY 1 HEMCTIPaBHBIM azaM 0TOOGPAXAIOTCS M COXPAHSIIOTCS B KOHTEKCTE
OTKIIOYEHMs. PacCTosHNE [10 HENCTIPABHOCTU MOXET ObITb PACCYUTAHO B MUMISIX W KUNIOMETpAX.
®yHkums 21FL npeHa3HayeHa 4ist BXOBHOTO puaepa B CETU C HECKONbKMMM (raepamu.

COXpaHﬂIOTCﬂ JaHHbIE NOCNeaHNX NATU HEUCNPABHOCTSAX.
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Sepam cepuit 20, 40 U3mepeHUsa n guarHocTmka
C pacWwmnpeHHbIMH beHKLI,MSIMM OnmcaHme

CamopguarHoctuka Sepam @DyHKLUMSA NOMOLUY B ANArHOCTUKE
pacnpepenuTesibHbiX KOMMYTaLMOHHbIX annapaTos

Sepam MMEET MHOrOYMCIIEHHbIE MPOLIEAYPbI CAMOTECTUPOBAHMS, [varHocT4YecKme aHHble pacnpefennTENbHbIX KOMMYTALMOHHbIX annapaToB NpeaoCTaBsioT

pean1ayeMble C NOMOLLbI0 6330800 610Ka 1 AOMOSHUTESbHBIX NoNb30BATENO CNEAYIOLLYIO MHPOPMALMIO:

mogynei. CamoTeCcTMpoBaHue NPOBOAMTCS C LIENbIO: b MexaHnyeckoe CoCTOsHVE PacnPenenUTeNbHOro KOMMYTALIWMOHHONO annapara (Bblkiioyartens);

Io 06HapyXeHws BHYTPEHHIX MOBPEXEHWIA, KOTOPbIE MOTYT MPUBECTU b pononHuTenbHble aaHHbIE Sepam, KOTOPLIE UCMOAb3YIOTCS NPV NPOBEAEHNM NPOdUIAKTUYECKOrO

K JIOXHOMY CpabaTbiBaHMIO Wi K HEOTKIIOYEHMIO PY KOPOTKOM 1 PEMOHTHO-BOCCTAHOBUTE/LHOTO 0OCYXMBaHNS pacnpeaenuTesibHbIX KOMMYTALMOHHbIX annapaTos.

3aMblKaHUW; om U3MePeHUs HyXHO CpaBHUBATb C idHHbIMU, NPEeA0CTaBNIEHHbIMI U3rOTOBUTENIAMU

b ycTaHoBke Sepam B 6e30MacHoe NonoxeH1e, N03BONISHOLLEE pacnpefenuTenbHbIX KOMMYTALMOHHBIX anmnapaTos.

136exatb HeNPaBUIBHOTO CpabaTbIBaHNS;
b onoBeLLeHMs nepcoHasna o HeobX0AMMOCTY NPOBEAEHMS

TEXHUYECKOTO OOCYXVIBaHUS. ANSI 60/60FL — kouTpons TT/TH
DyHKLWA MCTIONB3YETCA A9 KOHTPONA BGEi LN U3MEPEHMiA:
BHyTpeHHee noBpexaeHue b paraukm TT n TH;
KOHTPONIMPYEMbIE BHYTPEHHIE NOBPEXAEHIS NOAPASAENsIOTCs b AuHKA cBsaN:
Ha [1BE Kateropum: b axanorosble Bxoabl Sepam.
b CepbesHble noBpexaeHs: Sepam ycTaHasnnBaeTcs B 6e3onacHoe KOHTpOMb OCYLLECTBASIETCS:
COCTOAHME. b nyTem HeNpepbIBHOIO KOHTPOIS M3MEPEHHBIX 3HAYEHMI TOKA 1 HAMPSIXEHNS;
(vt STOM YHKLMY 3BLLUT GROKNPYIOTCS, BLIXOAHbIE Pene: b nyTem NpoBepKM AaHHbIX O COCTOAHMM G10K-KOHTAKTOB NIABKOTO NPEAOXPaHUTENS TPaHC(opMaTopa
MEPEBOAATCA B HA1AIILHOE COCTORHNE, & Ha BLIXOAE YCTPOUCTEA (a3HOro HANPSXEHNS MM TPAHCOPMATOPA HANPAXEHUS HY/IEBOI NOCNEOBATENLHOCTH.
OTCAEXUBAHUA TOTOBHOCTY MOSIBIRETCA CUTHaN 06 0CTaHOBKE SEPaM. B v uae noTepu fiaHHLIX O 3HAYEHMSI TOKA WA HAMPSIXEHHS, COOTBETCTBYIOLLME (GYHKLIMY 3ALLMTH MOTYT
b HeatauuTensHble noBpexzienvs: yxyaweHue pabot Sepam. 6/10KMPOBATLCS BO M30EXAHIE HEXENATENBHOTO OTKNIOHEHNS.
MpK 3TOM OCHOBHbIE YHKLIMIM Sepam COXPaHAIOTCA, 3alumTa
060py10BaHIs 06ECTIEHMBAETCS. ANSI 74 — KOHTPONb LLeNK OTKIIOYEHUS

[Ins 0GHapyXeHs NOBPEXAEHUS LIENK OTKIIOYEHIS C NOMOLLbIO Sepam OCYLECTBAAETCS KOHTPOb:
b nprcoearHeHNs KaTyLIeK OTKIIOYEHIS NPV NOAAYE HANPSXEHUS;

b cornacoaHHOro nonoxeHus (BK./0TKI.) BbIK/IHOYATENS;

b BLINOHEHNA KOMAHT, BKIIOYEHNS W BLIKIIOYEHIS BbIKIIOYaTeNs.

KOHTpOAb Lienu OTKMIOYEHMSi OCYLLECTBASIETCS TOMLKO NPK CEAYIOLLMX CXeMaX NPUCOSAUHEHNS.

OOGHapyXeHu1e NoAK/IIOYEHHbIX pa3beMOB
OCyLI.l,eCTBJ'I‘/'IETC‘FI KOHTPOJ/b HANUYMS Pa3bemMOoB U NOAKIIOHYEHHbIX
JAAT4YMKOB TOKA U HANPSHXKEeHUs. OTcchname coeanHeHnsa
npepacTaenisieT coboi cepbeaHoe NoBpeXaeHMe.

KoHTponb koHdurypauum

OcyLLeCTBNSETCS KOHTPOMb HANMYMS 1 MCMIPABHOM PaboThl
KOHUIYPMPOBAHHLIX AOMOAHUTENbHBIX Mogynei. OTcyTcTBve o1 4 | N
WNN 0TKa3 Kakoro-nmbo [ONOJIHUTENBHOrO MOAYNA NpeacTaBseT ﬁ

€000/ He3HauMTENbHOE nospexnaeHne, 0TCYTCTBME UK 0TKa3 MOAYNS
NIOrMYEeCKMX BXO[I0B/BbIXO0B NPEACTABNSET COOOI Cepbe3HOe
noBpeXxaeHne.

SN

S 5

DEB3092
+
DEB3093

Cxema npucoeanHerns Cxema npucoeanHenns

JU19 yripaBieHns KatyLkoi JU19 YripaBIieHns KatyLKoi
OTKIIOYEHUS MPH rofaye OTKIIOYEHUS MDY UCHE3HOBEHNY
HanpsxeHus. HanpsxeHus.

KyMyJ'IiITMBHOE 3Ha4eHue TOKOB OTKNIoYeHna

Monyyaemble 3HaYeHUs NPEACTABNEHb B 6 Au1anasoHax 1 MOryT UCMONb30BATLCS 4191 OLIEHK COCTOHMS
MO/IIOCOB BbIK/IOUATENS!:

b 3HaueHue NOAHOro KyMyNSTUBHOMO TOKA OTKIIOYEHMS;

b kymynsTUBHOE 3HaueHue TOKOB OTKIIoYeHus B AvianasoHe ot 0 40 2 In;

b kymynsTUBHOE 3HayeHwe TOKOB OTKIIOYeHHs B Avanasoe o1 21n 4o 5 In;

b kymynsTUBHOE 3HaueHue TOKOB OTK/Io4YeHs B AvanasoHe ot 51n 1o 10 In;

b kymynsTUBHOE 3HaueHue TOKOB OTK/Io4eHs B AvanasoHe ot 101n g0 40 In;

b KymynsTUBHOE 3HayeHue TOKOB OTKNIO4YeHNs B AvariasoHe > 40 In.

Mpu KaXAOM OTKIIOYEHNM BLIKIIIOHATENS 3HAYEHME TOKA OTKIIOYEHNS! A0BABNSIETCS K MOHOMY
KyMYSIATUBHOMY TOKY OTK/IHOHEHUSI, W K KyMYNISTUBHOMY 3HAYEHMIO, COOTBETCTBYIOLLEMY AaHHOMY 3HAYEHMIO
TOKa.

KymynsTBHOE 3HayeHwe TOKOB OTKIIOYEHHs BbIPAXAeTes! B Kusioamnepax B kaapare (KA)2.

KonuyectBo komMyTauui
KyMyJ'IFITVIBHoe 3Ha4yeHune Kom4yecTsa Kommyrauwﬁ, BbIMOJIHEHHbLIX aBTOMATUYECKMUM BbIKJTHOHATENEM.

BpeMsi KOMMYTaLMK aBTOMaTUYECKOrO BbIKIOYaTeNs U Bpems B3B0oga
npueoga
,U,aHHaﬂ d)yHKLI,I/Iﬂ NO3BONIAET OLEHUTb COCTOAHME MEXaHNYECKOro NPUBOAA BbIKNKOYaTENS.
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Sepam cepun 20, 40

C pacLLUMPEHHbIMM OYHKLMSMU

N3mepeHUsa n guarHocTmka
XapakTepucTmKn

U3mepeHus
DasHblit TOK 0,1-40In® +1% +0,5% b
Tok HyneBoit NoCneaoBaTeNbHOCTU PacyeTHblit 0,1-401In +1% 1% b
V13mMepenHbIin 0,1-201In0 +1% *1% b
CpepHee 3HayeHue Toka 0,1-401In +1% +0,5%
MakcumeTp Toka 0,1-401In +1% +0,5% \
JInHeiHoe HanpsxeHne 0,06-1,2Unp +1% +0,5% b
®dasHoe HanpsixeHue 0,06 - 1,2Vnp +1% +0,5% b
Hanpsixenue Hynesoii nocnesoBarenbHoCTH 0,04 -3Vnp +1% 1%
HanpsixeHve npsiMoii NoCnea0BaTeNbHOCTH 0,05-1,2Vnp +5% 2%
HanpsikeHue 06paTHOi NOCNEA0BATENLHOCTM 0,05-1,2Vnp - +2%
Yacrorta, Sepam cepuy 20 50 =5 My mnm 60 £5 My +0,05 My, - b
Yacrora, Sepam cepum 40 ¢ pacLumpeHHbIMN GyHKumaMK | 25 - 65 Ty - +0,02 Iy, b
AKTMBHas MOLLHOCTb 0,015Sn® - 999 MBt - +1% b
PeakTvBHas MOLLHOCTb 0,015 Sn® - 999 MBap - +1% b
[onHas MOLLHOCTL 0.015Sn® - 999 MBA - 1% b
MakcumeTp akTMBHON MOLLHOCTY 0,015 Sn® - 999 MBt - +1% \
MakcuMeTp peakTUBHOI MOLLHOCTH 0,015 Sn® - 999 MBap - +1% \%
KoadduumeHT mowHocTn -1...+1 (émK./mHp.) - 1%
PacyeTHas akTvBHas aHeprus 0...2,1x10° MBt -y - +1 % +1 paspsp, \%
PacyetHas peakTusHas aHeprus 0...2,1x10° Meap -y - +1% +1 paspsg \Y
Temneparypa o1 -30 no +200 °C +1°Cor+20 no +140°C +1°Cor+20 no +140°C b
MomoLub B AMarHocTuke cetn
KoHTekcT oTknioyeHms \%
Tok OTK/II04eHIs NPK Ga3HOM 3aMblKaHUM 0,1-40In +5% +5% \
Tok OTKNHOYEHNS NP 3aMbIKaHUW Ha 3EMITIO 0,1-201In0 +5% +5% \Y
KoadppuupeHT HecummeTpum / Tok 06paTHoi 10-500 % Ib +2% +2%
10C/ea0BaTeNbHOCTY
Cagur a3 @0 (mexay VO u 10) 0-359 - +2°
Copvr ¢pa3 @1, 92, ¢3 (Mexay u 1) 0-359° - +2
3anmCb OCLNOrPamMM aBapuiiHbIX PEXVIMOB - - v @
MomoLub B AMarHocTuke pa6o1'b| SJIEKTpWIecKOﬁ MaLUKnHbI
Harpes 0-800% +1% +1% b v
(100 % nns paswl = Ib)
Bpemsi paboTbl 10 OTK/I04EHUS N0 Neperpy3ake 0 - 999 MuH +1 MUH +1 MUH
Bpems 0XuaaHus nocne oTkIoYeHUs Npy neperpyake 0 - 999 MuH +1 MUH +1 MUH
CueT4uk 4acoB paboTbl / Bpemst paboTbl 0-655354 +1 % um+0,54 +1%um£0,54 \
[yckoBoi Tk S520:0,51-241n +5% +5%
S40:1,21-241n \Y;
Bpems nycka 0-300c +300 mc +300 Mmc \Y
KonuyecTso nyckoB 10 3anpeta 0-60 1 1
Bpems 3anpeTta nycka 0 - 360 MuH +1 MuH +1 MUH
[MocTosiHHas BpEMEHM OXNaXaeHs 5-600 MuH - +5 MUH
MomoLub B AuarHocTuke pacnpeaenuTesibHbiX KOMMYTALUWOHHBIX annapaToB
KymynsiTBHOE 3HaueHe TOKOB OTKIIOYEHMS 0 - 65535 KA? +10% +10% \Y
Konu4ectso KomMmyTaLmii 0-4.10° 1 1 \Y
Bpemsi cpabaTtbiBaHus 20 - 100 mc +1mc +1mc \
Bpems B3BoAa npueopa 1-20c +0,5¢ +0,5¢ \Y
b obecreunsaetcs ¢ nomolLbio Mogyns aHanorosoro bixoaa MSA141 B COOTBETCTBIN C YCTAHOB/IEHHBIMM MaPAMETPAMM.
\/ COXpaHSIETCS NPy OTKIOYEHIN UCTOYHIKA BCTIOMOraTe/IbHOIO MUTAHuS.
(1) B crangaptHbix ycnosusix (MK 60255-6) turnanas TourocTs B In wim Unp, cos ¢ > 0,8.
(2) Sn: nonHas mowyHocTs, = 3.Unp.In.
(3) OpuerTupoBoyHoe 3xayeHne nameperns 4o 0,02 In.
(4) Tonbko ans yctposicts Sepam 40.
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Sepam cepwit 20, 40 DYHKUUN 3aLLUTDI
C PACLUMPEHHBIMM PYHKLMAMA (3 -atife

HanpaBneHHasl MaKCuMaJibHas TOKOBaq 3alluuTa

HanpaeneHHas MakcumanbHas TokoBas 3awmTa B ¢pa3ax (ANSI 67)

3alwuuTa ot MexyhasHoro kopoTkoro 3amblkaHiis 06eCTIeYMBAET CENEKTUBHOE OTKITIOHEHNE

B 3aBUCMMOCTW OT HANpaBNeHUs TOKa NoBpexaeHnsa

97a 3awwmTa coyetaet B cebe dyHKUMI0 MaKCManbHO TOKOBOI 3alumThl B $asax ¢ dyHKLmei
0bHapyxeHns HanpasneHus. Takas 3aluuTa cpabaTbiBaeT, ecu GYHKLMS MAKCUMabHOI TOKOBOI 3aLLuTbI
B (ba3ax B kakoM-160 HanpasneHum (MHUS M COOPHbIE LUMHLI) aKTMBMPOBAHA, N0 KpaiiHeii Mepe,

9 0fiHON M3 Tpex das.

XapakrepucTuku

b ase rpynnbl ycTasok;

b mrHoBenHoe cpabartbiBatyie v cpabaTbiBaHie C BblAEPXKOI BPEMEHM;

b HanpasneHwe oTKo4YeHNs N0 BLIOOPY;

b kpuBas ¢ He3aBMCUMOI BbIAEPXKOIA Bpemeru (DT) niu ¢ 3aBUCUMOI BbIAEPXKON BpEMEHM (BLIOOP

13 16 TMNOB CTaHAAPTU3VPOBaHHbIX KpUBLIX IDMT);

b ¢ ycTpoiicTBOM 3anOMMHaHNS 3HAYEHUS HANPSXEHWS A1 0OECTIEYEHISt HEYYBCTBUTENLHOCTY K MOTEPe
HaNPSXKEHNS NONSIPU3ALIAN B MOMEHT BO3HUKHOBEHWS MOBPEXAEHMS;

b co BpemeHeM yaepxatus unn 6e3 BpemMeHm yaepxaHms.

HanpaenexHas MakcMManbHas TOKOBasi 3alMTa OT 3aMblKaHWS Ha 3eMJTI0
(ANSI 67N/67NC)

3avuyTa oT 3amblkaHus Ha 3eM1l0 06eCneynBaET CeNEKTUBHOE OTKIIOYEHME B 3aBUCUMOCTH
N OT HaNpaBneHWsi TOKa MOBPEXAEHMS.
IsO Takas 3awuTa nmeeT 3 TUna xapakTepucTuk:
/ b T1n 1: B 3aBKCMMOCTM OT NpoekLym BekTopa |0;
b Tvn 2: B 3aBUCUMOCTY OT BeNNYMHBI BekTopa |0 (TOK HYNEeBOI NOCNEN0BATENBHOCTH), HANPABAEHHOMO
00 Ha NOMYNNOCKOCTb OTKIIIOYEHNS;
VO b T1n 3: B 3aBMCMMOCTY OT BeNMYMHbI BekTopa |0, HanpaBIEHHOTO Ha PEryNMpyeMblii CEKTOP OTKIIOYEHMSI.

ANSI 67N/67NC, Tun 1

HanpaeneHHas MakcumManbHasi TOKOBas 3aLLMTa OT 3aMblKaHWS HA 3EMJTHO B CETSX C PE3UCTUBHO-
N 3a3eMJIEHHON, U30/IMPOBAHHON UM KOMMEHCPOBAHHON HEMTPAbIO HA OCHOBAHWM ONpeeseHns
N MPOEKLMN U3MEPEHHOIO 3HAYEHMS TOKA HYNEBOIA NOCNEA0BATENLHOCTH.

XapakrepucTuku 3awmTbl Tuna 1

b aBe rpynnbl ycTasok;

b MrHoBeHHoe cpabaTbiBaHue Unu cpabaTbiBaHIe C BbIAEPXKOI BPEMEHH;
b kpuBas ¢ He3aByCHMON BbaEPXKOIA Bpemenu (DT);

b HanpasneHwe oTKIIo4YEeHNs N0 BLIOOPY;
XapaktepucTuka otkmodermns 3awmtsl ANSI 67N/67NC tna 1 b xapakTepuCTU4eCkwii yron;

(xapaktepuctndeckwii yron 00 = 0°) b 6e3 BpemeHN yiepXanus:;
b ¢ ycTpoiicTBOM 3anOMMHAHS 3HAYEHIS HAMPSKEHYS /1St 06ECTIeYEHNS HEYYBCTBUTEIIBHOCTH

DEB8337
7/

3oHa
cpabatbiBaH1s

, K MOBTOPSIOLLMMCS MOBPEXAEHNSIM B CETSIX C KOMMEHCMPOBAHHON HEATPAbIO.
7/
2 7/
| 7/ ANSI 67N/67NC, Tun 2
3oHa HanpaBneHHasi MakcManbHasi TOKOBast 3alLLyTa OT 3aMblkaHusi Ha 3eMITI0 B CETSIX C PE3UCTUBHO-
CcpabatbiBaHmsi 333eMJIEHHOI UM FNYX0333eMJIEHHON HEATPANBIO HA OCHOBAHUW ONPELENEHNs 3aMEePEHHOr0

VO A1 PACYETHOrO TOKA HYNIEBOW MOCELOBATENBHOCTY.

9ra 3awmra coyetaet B cebe GyHKLMI0 MaKCUMAbHOI TOKOBOM 3aLLMTbI OT 3aMblkaHs HA 3EMTI0

¢ dyHKUMelt 0BHapyXeHus HanpaBneHus. Takas 3almTa cpabaTbiBaeT, €CM GYHKLINS MAKCUMASTBHOI
TOKOBOW 3aLLMTLI OT 3aMbIKaHMS! HA 3EMTI0 B KakoM-160 HaNpaBneHum (MHUS Uy COOPHBIE LUMHBI)
aKTVBMPOBaHa.

XapakrepucTuKuM 3aLmThbl TUNAa 2

b aBe rpynnbl ycTasok;

b MrHoBeHHoe cpabaTbiBaHue Unu cpabaTbiBaHKe C BbIAEPXKOI BPEMEHH;

b kpuBas ¢ He3aBKCHMOI BbaEPXKOIA BpemeHu (DT) nim ¢ 3aBUCMMOI BbIAEPXKOI BpEMEHM (BbIOOP
13 16 TMNMOB CTaHZAPTU3NPOBaHHbIX KpUBbIX IDMT);

b HanpasneHwe oTK04YEeHNs N0 BLIOOPY;

b co BpemeHeMm yaepxaHuisi unn 6e3 BpeMeHu yaepxaHus.

Lim. 1 ANSI 67N/67NC, Tun 3

HanpaeneHHas MakCManbHasi TOKOBas 3aLLMTa OT 3aMblKaHWS HA 3EMJTHO B PACTIPELENUTENbHbIX CETSX,
151 KOTOPbIX PEXMM 3a3eMIIEHNSI HETPaW BbIOUPAETCS B 3aBUCUMOCT OT CXEMbI AKCTTyaTaumu,

WM B CETSIX C FNYX03a3eMIEHHOMN HEATPaIbIO, OCHOBAHHAsH HA OMpeeNeHn 3aMepeHHOr0 3HaueHIs Toka
HYNEBOW NOCNELOBATENBHOCTY.

9Ta 3awwmTa coyeTaet B cebe dYHKLMI0 MaKCUMabHO TOKOBOI 3aLLuThl OT 3aMblkaHist Ha 3eMII0

¢ dyHKUMeit 06HapyXeHWs HanpaBneHIs! (Yr0BOi CEKTOP OTKIIOUYEHNS C 2 PerynMpyeMbIMy yriamu).
Takas 3alyTa cpabaTbiBaeT, eciiv GYHKLIMS MaKCUMAIbHOM TOKOBOYA 3aLLMThI OT 3aMbIKAHWS Ha 3eMITI0

B kakoM-/1160 HanpasneHuu (MHUS Unu COOPHBIE LUMHLI) aKTUBMPOBAHA.

XapaktepucTvka otkmodenmns 3awmtsl ANSI 67N/67NC tina 2
(xapaktepuctndeckuii yron 60 = 0°)

DEB8339

3oHa
cpabarbiBaHms [laHHast yHKLMS 3aLUMTLI COOTBETCTBYET UTANbSIHCKOMY cTaHaapTy CEl 0-16.

XapakTepucTuku 3almThbl TUNa 3
XapaktepucTyka oTkmoyenHns 3amntel ANSI 67N/67NC tuna 3 b aBe rpynnbl ycTaBok;
b mrHoBeHHoe cpabaTbiBatue Uy cpabaTbiBaHNE C BbIAEPXKON BPEMEHM;
b kpuBas ¢ He3aBMCUMOI BbAEPXKOIA Bpemenu (DT);
b HanpasneHwe oTKtoYeHNs N0 BLIOOPY.
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Sepam cepun 20, 40
C pacluMpeHHbIMU PYHKLNAMMN

DYHKUUN 3aLUTbI
Onucanue

TokoBag 3awumra

MakcumanbHag TokoBas 3awuTa B pasax
(ANSI50/51)

3awmra oT MexlyhasHOro KOpOTKOro 3amblKaHusl, YyBCTBUTENbHAS
K HanbObLLEMY 13 N3MEPEHHBIX 3HAYEHUi (asHOrO TOKa.

XapakrepucTuku

b nBe rpynnbl ycTaBok;

b mrHoeeHHoe cpabatbiBaHie unv cpabaTbiBaHUE C BbIAEPXKOM
BPEMEHH;

b KkpuBas ¢ He3aBMCKMO BbifepXKOil BpemeHH (DT)

N C 3aBUCUMOI BbIAEPXKOI BpemeHy (BbiBop 13 16 Tunos
CTaHAAPTU3VNPOBAHHLIX KPUBLIX IDMT);

b co BpemeHeM yaepxaHus unv 63 BpEMEHM yaepXaHus.
DyHKLWS BKIIKOYAET NOJABNIEHNE BTOPO/ rAPMOHUKM, YTO MOXET
1CMONL30BATLCS NMPY OTCTPOIKM YCTaBKY 3aLLUMTLI OT TOKA KOPOTKOrO
3aMblkaHus IS.

970 nofiaBneHme akTMBU3NPYETCS MYyTEM NapamMeTpUpoBaHms.
[MoaasneHne BTOPOI rapMOHMKY OCYLLIECTBAISIETCS, MOKA €€ TOK
MEHbLLE MOMOBMHBI MUHUMAJIbHOrO TOKA KOPOTKOTO 3aMbIKaHms! 1SC
B 3aLUMLLIAEMOVA CETH.

[pu ncnonb3o8aHnm Sepam cepunt 40 OTKNIOYEHNE MOXET
MOLTBEPXAATLCS MW HE MOLATBEPXAATHCS B COOTBETCTBAN

C HACTPOIAKOW NapameTpa:

b otknioyeHe 6e3 NOATBEPXAEHUS: CTAHAAPTHBIA CyYail;

b oTKI04EHNE C NOATBEPXAEHNEM 3ALLMTON MO MAKCUMANIBHOMY
HanpskeHuio 0bpatHoii nocnenosarensHocTyt (ANSI 47, ak3emnnsp
1) ans pe3epBHON 3aLLMTHI OT YAANEHHBIX BYX(asHbIX KOPOTKNX
3aMblKaHWiA;

b oTknioyeHe ¢ noaTBEPXAEHUEM 3ALUMTON MO MUHUMABHOMY
HanpsbxeHuio (ANSI 27, ak3emnnsip 1) ans pe3epBHoi 3awmTbl

0T MexaydasHbix KOPOTKVX 3aMbIKaHWIA B CETSIX C MaJIbIM TOKOM
KOPOTKOrO 3aMblKaHHsl.

MakcumManbHas TokoBas 3awuTa B pa3ax
Npu BKJIIOYEHNM HA «XONOLHYIO Harpy3Ky»/
6nokupoeka (ANSI CLPU 50/51)

®yHKuma 3arpybneHns $pasHoN MakcMManbHOI TOKOBOI 3aLLMTHI
npu nycke CLPU 50/51 no3sonsieT n3bexarb N0XHOro cpabaTbiBaHus
MT3 ot mexaydasHoro 3ambikaHns (ANSI 50/51) Bo Bpemst nogaum
MUTaHNS NOCNE A/ITENLHOMO OTKIHOYEHNS.

B 3aBMCHMOCTY OT XapaKTepUCTIK ANEKTPOCETY, BOSHMKLLNE

B Pe3y/bTare 370 OnepaLn nepexofiHble MyCKOBbIE TOKW MOTyT
ObITb BbILLIE YCTABOK 3aLLMTbI.

IepexoaHble TOKM MOTYT ObiTb BbI3BAHbI:

b ToKamu HamMarHuMBaHMs CUIOBOIo TPaHCHOpMATOpa,

b nyckoBbIMI TOKamu fBurarens,

b opHoBpeMeHHbIM HABPOCOM BCEX HArpy30K 3NEKTPOYCTaHOBOK
(KOHAMLIMOHEPOB, Harpesateneit nT. A.).

CTporo roBops, 3alLyTa AomkHa OGbiTb HACTPOEHA TakvM 06pa3oM,
4T100bI NPEAOTBPATUTL CpabaTbiBaHME 13-32a NEPEXOAHBIX TOKOB.
OpHako Takue HacTPOWKM MOryT NOTPe60BaTb HeNpreMEMbIe
YPOBHM 4yBCTBUTENBHOCTY U YPE3MEPHO BOMBLLYIO BbIAEPXKKY
BpemeHu. OyHkups CLPU 50/51 MoxeT ncnonb3oBatses

15t BDEMEHHOA 6710KUPOBKM WA MOBBILLIEHIS YCTaBOK 3aLLVT nocne
3aMUTHIBAHMS.

MakcumanbHas TOKoBas 3auiuTa OT 3aMbliKaHUd Ha 3eMJi0
(ANSI 50N/51N unm 50G/51G)

3aLyTa oT 3amMbIkaHMs Ha 3eMTI0 HA OCHOBAHMI M3MEPEHHBIX U PACHETHBIX 3HAYEHMIA TOKA HYNIEBON
M0C/ef0BaTeNbHOCTH:

b ANSI 50N/51N: 3Ha4eHue Toka HyNneBoil NOCNeA0BATENbHOCTV PACCHUTLIBAETCS UM U3MEPSIETCS

C MOMOLLIbIO JATYMKAMM TOKA B TPEX dasax;

b ANSI 50G/51G: Tok HyneBoii N0CNea0BaTeNIbHOCTY M3MEPSIETCSt HENOCPEACTBEHHO CrELMaIbHBIM
[AT4NKOM.

XapakrepucTuku

b e rpynnbl ycTasok;

b kpuBas ¢ He3aBMUCUMOI BbIAEPXKOIA BpemeHu (DT) nnn ¢ 3aBUCUMOIA BbIAEPXKOIN BpEMEHM (BLIOOP
13 16 TMNOB CTaHAAPTM3MPOBaHHBIX KpuBbIX IDMT);

b co BpemeHeM yaepxaHus unn 6e3 BpemMeHu yaepxaHus;

b crabunbHOCTb 3aLmThI BO BpEMS! BKITIOYEHUS TpaHChOpMaTopa 06ecneymBaeTcs nofaBneHnem 2-i
rapMOHUKM, aKTUBN3NPYETCS MYTEM NapaMETPUPOBAHMS.

MakcumanbHasi TOKOBasi 3aLUMTa OT 3aMblKaHWS Ha 3eMJTI0
Npy BKJIIOYEHUU Ha "xonoaHyio Harpy3ky” (ANSI CLPU 50/51)

DyHKLWs 3arpybneHns MakcumanbHoi Tokosoi 3alumTbl npu nycke CLPU 50N/51N nomoraet usbexarb
NIOXHOT0 cpabaTbiBaHWs 3aLuThl OT 3aMblkaHus Ha 3emito (ANSI 50N-51N) Bo BpeMsi BKIH0YEHNS Harpy3ku
rnocne ANUTENbHOrO OTKIIYEHS. B 3aBICUMOCTY OT XapakTepUCTIK CUCTEMbI, MOA00HLIE OnepaLym
MOTYT BbI3bIBaTb MEPEXOMHbIE MYCKOBbIE TOKM.

Ecnv namepenue Toka HyneBoii nocneaoBaTenbHOCTY ONPEeAeNsieTcss CyMMOI 3Ha4YeHMIA TOKOB B TPEX
dasHbix TT, TO aneproanyeckast COCTaBNSIOLLANA ITHX NEPEXOAHBIX TOKOB MOXET MPUBECTU K HACHILLEHNIO
hasHbix TpaHCHOpMATOPOB. B CBOIO 04Epe/ib, 3TO HACILLIEHVE MOXET NPUBECTM K HENPaBUIbHOMY
13MEpEHMIO TOKA HYNeBOoii NOCNeA0BaTENbHOCTY, BENMYIMHA KOTOPOrO MOXET NPEBLICUTb YCTABKY 3aLLMTBI.
lepexoHble TOKM MOTyT ObITb BbI3BaHbI:

b ToKkamm HamarH14KMBaHys CUNOBOTO TPaHChOPMAaTOpa,

b nyckoBbIMM TOKamm fiurarensi.

Crporo roBops, 3atuura aomxHa 6biTb HACTPOEHA TakuM 06pa3oM, YTOOLI NPeaoTBPaTUTL CpabaTbiBaHMe
113-32 NepexoaHbIX TOKoB. OfIHAKO Takvie HACTPOIAKM MOrYT NOTPe60BaTh HeNpueMIeMbIe YPOBHN
YYBCTBUTENBHOCTM WM YPE3MEPHO BonbLLYIO BbaepXKy Bpemeru. GyHkums CLPU 50N/51N Moxet
1CMONb30BATLCS AN BPEMEHHO BI0KMPOBKM N MOBBILLEHWS YCTABOK 3aLLMT NMOCHE 3aNMUTbIBaHMS.

Ecnv Tok HyneBoit nocnefoBaTenbHOCTY 3MEPSIETCS NPaBsbHO YeTaHoBRerHbIM TT HIT, To puck
HeNpaBuIbHOro N3MepeHNs yMeHbLuaeTcsi. B atom cnyyae ncnonb3osats ¢yHkumio CLPU 50N/51N Her
HeobXoaMMOCTH.

3awura ot oTka3a Beikoyarens (YPOB) (ANSI 50BF)

Pe3epBHaﬂ 3aLuuTa, BblaaoLwas KOMaHay Ha OTKII04YEeHWe 19 aBTOMAaTUHeCKmnX BbIK/IO4aTenen co CTOPOHbI
VCTOYHMKA NUTAHKS UM CMEXHBIX aBTOMATUYECKMX BbIKIIOYATENEN B CJly4ae HeOTKNo4eHna
ABTOMATM4eCKOro Bblknio4arend nocne noga4yn KoMaHabl Ha OTkJlo4YeHne, KoTopoe 06Hapy)KMBaeTCﬂ

M0 OTCYTCTBUIO CHUXEHUS TOKa NOBPEXAEHUS.

MakcumanbHasi TOkoBasi 3awwmTa o0patHoii nocneposarenbHocTu (ANSI 46)
3awwmTa ot Hebanatca das, KOTopbIii 06HAPYXMBAETCS NYTEM U3MEpeHHs Toka 06paTHoM
10C/Ie10BATENBHOCTY.

b yyBcTBUTENbHAS 3aWMTa OT IBYXPa3HBIX KOPOTKMX 3aMbIKaHMIA HA KOHLIAX AJIMHHBIX JIAHWIA;

b 3awwra 060pynoBaHMs OT NOBbILIEHUS TEMMEPATYPbI, BbI3BAHHOTO HECOANAHCPOBAHHBIM MUTAHIEM,
HenpaewbHbLIM YepesioBaHreM das nin 06pbIBoM dasbl, a Takke HebanaHcoM dasHbIX TOKOB.

XapakrepucTuku

b Sepam cepum 20:

V 1 KpuBas C He3aBUCUMON BbIAEPXKON BpeMehm (DT);

Vv 1 cneunansHas kpusas Schneider Electric ¢ 3aB1CUMO BbIEPXKOIA BDEMEHN.

b Sepam cepum 40:

V 1 KpnBasi C He3aBMCUMOI BbIAEPXKON Bpemern (DT);

V7 KpVBbIX C 3aBMCMOIA Bbifiepxkoi Bpemenm: 3 kpueble MK, 3 kpusbie IEEE n 1 cneuvanbHas kpusas
Schneider Electric.

3awura npum o6pbiBe nposoaa (ANSI 46BC)

3awwmta npu 06pbIBE NPOBOAA CUTHANM3UPYET O Pa3pbie haskl PAAUANILHONM CETU CPEAHErO HAMPSXEHMS.
CpabarbiBaHue 3aLyTsl MOXET ObiTb BbI3BAHO:

b OﬁprBOM Lienu ¢ 3aMblkaHMEM Ha 3EMJTI0 CO CTOPOHBI UCTOYHMKA NUTAHUS,;

b OﬁprBOM Lenn ¢ 3amblkaHem Ha 3emJ1t0 CO CTOPOHbI Harpysku;

b 06pbIBOM LienK (3amMblkaHUS Ha 3EMJTH0), BbI3BAHHBIM:

A\ OﬁprBOM npoBoAa;

V cpabatbiBaHneM NpeaoxpaHuTeNns;

V noBpexaeHuem nontoca aBTOMaTn4eckoro Bblkntoyarens.
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Sepam cepun 20, 40
C pacLUMpPEHHbIMU (PYHKLNAMM

DYHKUUN 3aLLUTDI
Onucanue

TokoBas 3awmTa (npogonxexne)
Tennoeag 3awura (ANSI 49RMS)

3awwmra 06opyaoBaHus (TpaHCHOPMATOPOB, ABUraTeNei

N1 FeHepaTopOB) OT TEMNJIOBOTO NOBPEXAEHMS, BbI3BAHHOIO
Harpy3skon.

Harpes BbI4MCASIETCS C MOMOLLBIO MAaTEMATUYECKON MOZENN,
YYMTHIBAIOLLEN:

b peiicTBylowwme 3HaveHms Toka (RMS);

b Temnepartypy okpyxaioLLieii cpebl;

b 3HaueHme Toka 06paTHOI NOCNES0BATENBHOCTY, MPUYUHY
MOBLILLEHIS TEMNEepaTypLI POTOPa ABUraTens.

BbluncneHve Harpesa no3BonisieT paccuMTarh AaHHbIE MPOrHO3a
151 NOMOLLY B SKCTTyaTaLym 1 YNpaBeHNM NPOLECCOM.
3atmra MoxeT ObiTb B710KMPOBAHA JIOMMYECKIM BXOLOM, KOTa 3TOro
TpeByIOT YCOBWS YNPaBEHNs! NPOLIECCOM.

XapakTepucTuku

b age rpynnbl ycTaBok;

b 1 perynupyemas ycTaBka aBapuitHoii CUrHannaauum;

b 1 perynupyemas ycTaska OTKIIoYeHHS;

b ycTaBkv HayanbHOro Harpesa fyist TOYHON afanTaLmum
XapaKTePUCTYK 3aLLMTbI K TEMIOBbIM XapaKTepUCTMKaM
060pynoBaHIS, ykasaHHbIM NPOU3BOAMTENEM;

b nocTosiHHbIE BpeMEeHM HarpeBa v oxyiaxaeH!s 000pya0BaHMS.
B Sepam cepum 40 nocTosiHHasi BpEMEHM OXNIKAEHUS MOXET
BbIYMCNIATHCS aBTOMATUYECKU HA OCHOBAHMW 3aMepOB TemrepaTyphbl
060pyn0BaHIS, OCYLLECTBASIEMbIX C NOMOLLbIO IaT4KA.

YCTpOoMCTBO aBTOMATU4ECKOro
NOBTOPHOIro BKNoueHus (AMB)

ANSI 79

®yHkums AMB, N03B0MSHOLLAS OrPAHUYUTL MPOAONKUTENBHOCTD
nepepbIiBa B 3NEKTPOCHAOXEHNM NOCTE OTKIIOYEHMS], BbI3BAHHOMO
HEYCTOYMBBIM WAV MONYYCTONYMBLIM MOBPEXAEHUEM BO3MYLLHOM
JMHUW. YCTPOACTBO NPOM3BOAMT aBTOMATMYECKOE MOBTOPHOE
BKJ/TIOYEHME aBTOMATUYECKOrO BbIKIIOYATENs MOCNE BblAEPXKM
BPEMEHU, HEOOXOMMO [i/1si BOCCTAHOBNEHMS U3ONSILIAM.

Pabora AlB nerko aganTupyetcs K pasiMyHbIM pexmMam
3KCMyaTaLym nyTeM napamMeTpyUpoBaHus.

XapakrepucTuku

b 1-4 uyKna NOBTOPHOIO BKIIOYEHNS, KXK/bIiA LMK CBA3aH

C Peryn1pyemoii BblepXKoii BDEMEHY BOCCTaHOBIIEHS U30MSLMN;
b perynupyemas 1 He3aBucuMas Bblaepxka BpEMeH Bo3BpaTa

11 6110KMPOBKY;

b aKTvBaums LMKIOB CBS3aHa Yepes napamMeTpupoBaHme

C MrHOBEHHbIMU BbIXOAAMU MW BLIXOLAMM C BbIAEPXKOI BpEMEHU
bYHKLWIA 3aLMTbI OT KOpoTKOro 3amblkanms (ANSI50/51, 50N/51N,
67,67N/67NC);

b 3anpet/6nokuposka AlB yepes noruyeckuii Bxog,

HanpaBneHHas 3awura
No MOLYHOCTH

MakcumanbHas HanpaeJieHHas 3awuTa

akTuBHOM MolHocTy (ANSI 32P)

[lByHanpaeneHHas 3aLwuTa Ha OCHOBE PacyeTa 3HaueHMs akTUBHOM
MOLLHOCTY, 3aNTUPOBAHHOIO A1 CAIEAYIOLUVX BUAOB NPUMEHEHNS:
b 3almTa MaKCUMaNbHOM aKTUBHO MOLLHOCTY Afisi OBHAPYXeHWs!
neperpysku v obecnedeHis pasrpysku;

b 3awmra «o3BpaTa aKTUBHON MOLLHOCTM» [fisi 0BECTIeYeHNs:

V' 3alWTh FeHepaTopa oT paboTbl B KAYECTBE ABUraTens

npy NoTPeGEHUN reHepaTopPOM aKTUBHOI MOLLHOCTH;

V' 3aWWuThl ABuratens ot paboTsl B kaYeCTBe reHeparopa

npy BbIpaboTKe [iBUraTesieM akTUBHOM MOLLHOCTH.

MakcumanbHas HanpasJieHHasa 3auTa peaKTVIBHOﬁ MOLLHOCTHU

(ANSI 32Q/40)

[lByHanpaBneHHasi 3aLLMTa Ha OCHOBE PacyeTa 3HaueHIsi PEaKTUBHO MOLLHOCTY 151 0OHapYXeHus!
noTepy BO30YXAEHNS CUHXPOHHBIX MALLNH:

b 3awyra MakcumanbHo PeakTUBHOM MOLLHOCTM [i1s1 fiBUraTenei, noTpebneHie PeakTMBHO MOLLHOCTY
KOTOPbIMM BO3ACTAET B C/ly4ae noTepyu BO3OYXAEHNS;

b 3awyra «Bo3BpaTa peakTMBHOI MOLLHOCTY» 151 FeHEePaTOpOB, KOTOPLIE HAYMHAIOT NOTPEDONSTL
PEAKTMBHYIO MOLLHOCTb B C/y4ae noTepu Bo30yXaeHus.

3awwmra 060pynoBaHus

MuHumanbHas TokoBas 3awmra B ¢pa3ax (ANSI 37)

3awwTa HacocoB OT NOCNEACTBYIA MOTEPY HAaNopa MyTeM 06HapyxXeHUs paboTsl fBuratensi 6e3 HarpysKku.
YyBCTBUTESbHAS K MUHMMAILHOMY TOKY B hase 1, 3Ta 3almTa cTabuiibHa npu oTKIIoYeHUN
aBTOMATMYECKOr0 BbIKIIOYATENS U MOXET ObiTh 6ﬂ0KVIp0BaHa yepe3 JIOTNYecKuin BXOA.

MpeBbiweHne NPoAOMHKUTENIBHOCTH HVCKa/ﬁlIOKMpOBKa poTtopa

(ANSI 48/51LR/14)

3awmta aBuratens oT neperpesa, BbI3BaHHONO:

b 3aTaHyTLIM MyCKOM NPy 3anycke ABUraTens B yCOBUSIX NEPErpy3ku (HaNpumep, AN TPaHCnopTepa)
UNW NPU HELOCTATO4YHOM HANPSKEHUU MATAHMS.

[OBTOPHbIiA NYCK HEOCTAHOB/IEHHOIO ABUrATENSl, BLINOJHEHHbIA KOMAHION YEPE3 JIOrNHECKNI BXOA, MOXET
Y4UTHIBATLCA KaK 3anycK.

b 610kMpoOBKOI1 POTOPA, BbI3BAHHOM MEXAHUYECKOI HArpy3KOii ABUraTens (HanpuMep, Asis ApoduKN):
V/ B HOPMaJIbHOM PEXVUME NOC/e HOPMANIbHOTO MYCKa;

V' HEMOCPELCTBEHHO NMPU 3anycke, 0 00HAPYXEHWS NPEBLILIEHS MPOAOMXUTENLHOCTU NyCKa, Koraa
6n0oKMpoBKa POTOpa OnpeaensieTcs b0 C NOMOLLLI0 IETEKTOPA HYNIEBON CKOPOCTM, NMOAKIIIOYEHHOTO

K 1oruyeckomy Bxogy, 160 dyHKLMEN MUHAMABHOM YaCTOTbI BpaLLEHMSI.

OrpaHuyenue konnyectea nyckos (ANSI 66)

38LI.|,VITa 0T neperpesa Apuratess, BblI3BaHHOI0:

b cnuwkom YacTbiMmn nyckamu: npy LOCTUXEHUN MakCUMaJlbHOro PaspeLLIeHHOro Konn4yecTsa nyckos
3anyck apurarens 6J'IOKMpy6TCﬂ rocne BbINOIHEeHWUa nNoacyeTa:

V' KONINYeCTBa NYCKOB B YaC (MW 32 PErynMpyemblii Nepuog, BpeMeHu);

V' KONn4ecTBa nocnenoBatesibHbIX «ropsaymx» UK «<XxonoaHbIX» NycKoB ABuratens (I'IOBTOprIVI nycK
HEOCTaHOBJIEHHOr0 ABUraTens, BbINONHEHHbIIA KOMaH,IJ,OVI yepe3 NIOrUYeckuii BX0[1, MOXET Y4MTbIBATLCA
KaK 3anyck).

b nyckamu, 04eHb 6MM3KUMU 1O BPEMEHWU: Nocsie 0CTaHOBa, NUTaHUe Ha ABuratesb NoAaeTcs T0J1bko
cnycra OﬂpeﬂeﬂeHHblﬁ nepwnoa BpemeHu, koraa auratesib HaxoauTca B Hepa60"IeM COCTOAHUN.

MakcumanbHas TOKOBasi 3aLiMTa ¢ KoppeKuuei no HanpsXXeHuio
(ANSI50V/51V)

3awwra ot MexaydasHoro KopoTkoro 3amblkaHust 1Sl reHepaTopoB. Mopor cpabaTbiBaHus
KOPPEKTUPYETCS MO HANPSXXKEHMIO, YTOObI yYMTHIBATH CIy4aii OAIMKHEr0 NOBPEXAEHNS reHepaTopa,
KoTOpOE BNIeYeT 3a COBOM NazieHNe HanPSIXEHs 1 TOKa KOPOTKOTO 3aMbIKaHMS.

XapakrepucTuku

b MrHoBeHHoe cpabaTbiBaHue Uy cpabaTbiBaHIe C BbIAEPXKO BPEMEHH;

b kpuBas ¢ He3aBKCUMOI BbAEPXKOIA BpemeHu (DT) nin ¢ 3aBUCUMOI BbIAEPXKOIN BpEMEHM (BbIOOP
13 16 TMNOB CTaHAAPTU3MPOBAHHBIX KpMBbLIX IDMT);

b co BpemeHeM yaepxaHus unm 6e3 BpeMeHu yaepxaxus.

TepmocTtar / razoBoe pene (ANSI 26/63)
3a|.|.lI/ITa Tpchd)opmaTopos OT NOBbILLEHNA TEMNEPaTYPbl U BHYTPEHHUX nOBpe)KEI,eHVIVI C NMOMOLLIbIO
JNIOrn4eckmx BXxoaos, CBA3aHHbIX C yCTpOﬁCTBaMM, BCTPOEHHbIMW B Tpchd)opmaTop.

Kontponb Temneparypbi (ANSI 38/49T)

3awwTa ot neperpesa nyTeM U3MEPEHUst TEMMEPATYPbl BHYTPY 0B60PYL0BAHMS, OCHALLEHHOTO
PEe3nCTUBHLIMKU AATYNKAMMU:

b ang TpaHcopmaropa: 3aLTa nepBUYHbIX U BTOPUYHBIX 0OMOTOK;

b ANa ABuratens u reseparopa: 3aiiura CTatopHbIX 06MOTOK 1 NOALLNMHUKOB.

XapakrepucTuku

b Sepam cepuu 20: 8 peancTuBHbIX TemnepaTypHbix aatuukos Pt100, NI100 umm Ni120;

b Sepam cepum 40: 16 peancTuBHbIX TeMnepatypHbix Aat4nkos Pt100, NI100 nm Ni120;

b ABe He3aBMCUMbIE YCTaBKW, KOTOPLIE PEMYMPYIOTCS MOL KXbIVA TN AaT4MKa (aBapuitHas
CUTHANM3aLWS M OTKIIIOYEHNE).
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Sepam cepun 20, 40
C paclUMpEeHHbIMU PYHKUNAMM

DYHKUUN 3aLUTbI
Onucanue

3awmTa no HanpsHKeHMIo

3awmra MMUHUMaNbHOro HaNPSXKEeHUs NPAMOVE

nocneposatenbHocTu (ANSI 27D)

3auyyta aurateneii 0T neperpy3oK, Bbl3BaHHbIX HEA0CTATOYHBIM
N HeCUMMETPUYHBIM HANPSXXEHWEM B CETU, K onpeaeneHne
006paTHOrO HaNpaB/ieHNst BpalLeHns $as.

3aI.I.I,I/ITa MWHUMAaJIbHOIo HaNpPsHXeHuq,
opHogasHasg (ANSI 27R)

3alLuTa, UCroNb3yemas AN KOHTPONS UCYE3HOBEHUS: HANPSIKEHNS,
NOAAEPXMBAEMOr0 BPALLAIOLIMMIACS MALLMHAMMU, 10 PaspeLLeHUs
TOBTOPHOTO BKIIOYEHUSI COOPHBIX LLIVH, NOAAIOLLMX NTUTAHNE

Ha MalLMHBI, BO 30EXaHNe ANEKTPUYECKMX U MEXaHNYECKUX
TNePEX0MIHbIX NPOLIECCOB.

3awmra MuHuManbHoro HanpsbkeHus (ANSI 27)
3awyvra aurateneii npy CHUXEHUM HANPSXEHWS UM ONpefeneHne
HEHOPMaJIbHO HU3KOTO HaMPSXEHNS CETY A1 BLIMONHEHNS GYHKLMIA
ABTOMATMYECKOI YACTUYHOMN Pa3rpy3K1 UM NEPEKNIOYEHNS
VICTOYHWKA NUTAHWS.

DyHKums paboTaeT ans MMHeRHOro HanpsxeHus (Sepam cepum 20
1 40) unmn ons hazHoro HanpsxeHus (Tobko Sepam cepun 40).
Kaxnoe HanpsixeHe KOHTPOAMPYETCS OTAENBHO.

3awumra makcumanbHoro HanpsokeHus (ANSI 59)
3aLLmTa 0T Ype3MepHOT0 NOBLILLIEHMS HAMPSIXEHUS UV NPOBEPKA
HaIM4Ms HaNPSXEHUs), A0CTAaTOMHOrO Anst pabotl ABP.

DyHKUWS paboTaeT Ans MMHENHOTO U AN Ga3HOTO HaNPSKEHNS,

1 KOHTPONMPYET N0 OTAENBHOCTM NOBbILLEHWE KXAOr0 U3MEPSEMOro
HanpsiXeHms.

3awmra MaKcMManbHOro HanpsXKeHWs HyNneBoit
nocnepoBatenbHocTy (ANSI 59N)

Onpe,qeneHMe HapyLleHna n3onauum nytem n3aMmepeHnsa HanpsaxeHusa
Hynesoﬁ nocnenoBaresibHOCTU B CETAX C MSOHMpOBaHHOﬁ HeﬁTpaﬂblO.

3awmra MaKCMManbHOro HanpsXkeHus 00paTHoOM

nocnegoBarenbHocTu (ANSI 47)

3auyTa ot HebanaHca ¢as, BO3HVKAIOLLEro B peaynibTaTe
HENpaBUIbHOrO HaNpaBEHs BPaLLiEHUs ¢a3, HecHanaHCUPOBAHHOO
NUTaHWS UM JANbHET0 KOPOTKOTO 3aMblkaHmsl, 06HapyXM1BaeMbIX
nyTeM M3MEPEHHS HaNPsXeHUs 06PATHON NOCNELOBATENBHOCTY.

3awuTa no yacrorte

Sawumra makcumanbHoii yacTotbl (ANSI 81H)
O6HapyXeHue Ype3MepPHOro MOBLILLIEHNS YACTOTbI MO OTHOLLIEHMIO K HOMUHATBHOI YacToTe CeTU
LN9 NoAAepXaHnsa BbICOKOro kayecTesa 3J18KTDOCH86)K8HVI9I.

3awmra MuHUManbHo# YacToTbl (ANSI 81L)

06Hapy>KeHMe 4pe3MepHOro NOHMXeHUs 4aCToTbl OTHOCUTESIbHO HOMUHAMbHOM 4acTOTbl

LN9 noaaepXaHnsa BbICOKOro ka4ecTea 9nekTpocua6>Keva.

,U,aHHaFI 3almTa MOXeT NPon3BoanTbL Kak NOHOE OTKIIO4YEHUE, Tak U Pasrpy3ky.

Sam.ma rapaHTMpoBaHo He cpaﬁaTuBaeT npv notepe 0CHOBHOr0 UCTOYHMKA NMUTAHUA U HANUYUK
HanpsXeHus, NoAAEPXMBAEMOr0 BpaLlatoLLMMNCA MaLLUHaMW. aro AOCTUraeTcsa nyTem KOHTPoNIA
CKOPOCTH U3MEHEHUS 4aCTOTbI. KOHTpOﬂb CKOPOCTU U3MEHEHUS 4aCTOTbl MOXET BBOAUTLCSH

npv napameTprupoBaHnn 3aLlUTLI.

3awumra no nameHenuio yactorbl (ANSI 81R)

3aluwTa, ucnonb3yemas s ObICTPOro OTKIIYEHS OT FeHepaTopa Ui s yripaBieHms pasrpy3Kkoi.
[JlaHHas GpyHKUMS OCHOBAHA HA pacyeTe CKOPOCTY M3MEHEHMS YacTOTbI; GYHKLMS He cpabaTbiBaeT

Npy BO3HUKHOBEHWM NEPEXOAHBIX HAPYLLIEHII B NOAAYE HAMPSKEHMS U, TakuM 06pa3oM, sensieTcs bonee
YCTOIYMBON, YEM 3aLLMTa NPK NEPEXofe No dase.

OTknioyeHne

Ha pacnpepenurenbHbix MyHKTax, AMEIOLLMX aBBTOHOMHbIE FeHepupyloLLve YCTPOiicTBa, 3alumTa

110 M3MEHEHMIO YacTOTbl UCTOMb3YETCs 151 0BHAPYXEHUs NOTEPH 3TOrO COBANHEHNS, YTOObI NPOK3BECTY
OTK/I0YEHMEe aBTOMATMYECKOrO BbIKIIOYATENS HA BBOAE C LIEbIO:

b 3awmThl reHepaTopoB NPY BOCCTAHOBNEHNM COEAMHEHNS BE3 KOHTPONS CUHXPOHN3MA;

b npenoTBpalLeHs MUTaHUS BHELLHNX MO OTHOLLEHMIO K YCTaHOBKE HArpy30K BO BPEMS HApYLLEHNS!
MUTaHUS rNABHOMN CETW.

Pasrpy3ska

3alumTa no M3MEHEHMIO YaCTOTbI MOXET ObITb UCMO/b30BAHA AN Pa3rpy3ku B COYETaHMM C QYHKLMAMU
3aLLMThI M0 HA3KOW YaCTOTE C LENbIO:

b yckopeHus pasrpysku B Ciyyae BO3HUKHOBEHMS 3HAUUTENBHON Neperpyskiu;

b 610KkMPOBKYM pa3rpy3ky NpK PE3KOM CHUXEHMM YaCcTOTbl BCIELCTBUE MOBPEXAEHMS, KOTOPOE JOMKHO
ObITb YCTPAHEHO HE C NOMOLLbIO GYHKLW Pa3rpy3Ku.
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Sepam cepun 20, 40
C paclUMpEeHHbIMU (PYHKLNAMMN

DYHKUUN 3aLLUTDI
OCHOBHble XapakTepUCTUKM

| > Is BbIXOf, C BbIAEPXKOW BPEMEHM

DE50275

| > Is curHan 3anycka 3alumTebl

BenmunHa Bbiepxkm
BPEMEHU BHYTPEHHETO
cyeTymMKa

O6HapyXeHue nepemexaloLLyXcs 3aMbikaHuvi C TOMOLLbIO PErymMpyeMoro
BDEMEHY YLIEDXaHUS.

[

[

[

[
_:OTKmoquwe
|

KpuBble ¢ 3aBMCUMOiA BbIAEPXKON BPEMEHU 3aLUUTDI
Mo TOKY

MpeznaratoTcs pasnuyHbIe KPUBbIE OTKIIIOYEHMS C 3aBUCUMOIA BbIAEPXKOI BPEMEHN [11sl 0bLIMHCTBA
BMI0B NIPUMEHEHMS:

b kpuBble, ycTaHaBnmBaemble craHgaptom MIK (SIT, VIT/LTI, EIT);

b kpuBble, ycTaHaBnvBaemble cTangaptom IEEE (MI, VI, El);

b 06biuHbie kpusbie (UIT, RI, IAC).

YpaBHEHWs KPUBbIX OTKIIOYEHIS yKa3aHbl Ha cTp. 105.

PerynupoBka KpUBbIX C 3aBMCUMOM BbIAEPXKOW
BPEMEHM, C BbiAepXKol Bpemenu T
nnu ¢ koadppuumentom TMS

Bblaepxka BpEMEHM KPUBbIX OTKIOYEHMS C 3aBUCMMOI XapaKTePUCTUKOI TOKOBOI 3aLLUTBI

(3a MCKITIYeHMEeM NepCcoHaNN3NPOBaHHLIX KpUBbIX 1 KpUBLIX RI) MOXeT obecneynsaTbes 3a cyeT
PerynupoBKu:

b BpemeHu T, sBnsiowierocs BpemeHem cpabatbiBaHus npu 10 x Is;

b koappuumerta TMS, cOOTBETCTBYIOLLErO OTHOLLIEHMIO T/B ypaBHEHUSIX, ykasaHHbIX Ha cTp. 105.

Bpems Bo3BpaTa

Perynupyemoe Bpemst yiepxarus T1 06ecneymnBaet:

b 06HapyxeHue nepeMexatoLLMXCs 3aMblkaHUi (KPUBAsi C HE3ABUCUMOIA BbIAEPXKOI BPEMEHM);
b cornacoBanve ¢ aneKTPOMArHUTHbIM pese (KpuBasi C 3aBUCMMON BbIAEPXKON BPEMEHN).

Mpu He0BX0AMMOCTH, BpEMS BO3BPATA MOXET BIOKMPOBATLCS.

[lBe rpynnbl ycTaBOK

3awmra ot MmexaydasHOro KOPOTKOro 3aMbIKaHMs U 3aMblKaHWii MeXay

¢asoii u 3emnen

Kaxqoe ycTpoiicTBO MMeeT AiBe rpynnbl ycTaBok, A u B, ans obecneyexns anantaumm perynmpoBok
K KOHMrypaumm ceTu.

AxTBHas rpynna ycTasok (A unu B) onpenenseTcs Yepes noruyeckuii BXOA, Unm Yepes CBA3b.

Mpumep ncnonb3oBaHus: AN CeTU B HOPMaJibHOM/aBapUAHOM peXumax

b rpynna yctaBok A ucnonb3yeTcs Ans 3aLLUThl CETU B HOPMAbHOM PEXWUME, KOrJa NUTAaHKE B CETb
T0[AETCS C PACNPEAENUTENBHOMO NYHKTA ANEKTPOCHAGXEHS

b rpynna yctaBok B ncnonb3ayercs Ans 3aLmTh CETU B aBAPUIHOM PEXMME, KOTfia MUTaHue B CETb
M0ZIAeTCA OT PE3EPBHOTO reHepaTopa.

Tennosas 3awmra oGopyp,osaHml
Kaxaoe ycTpoicTBO MMEET [1Be rpynmbl YCTABOK 151 3aLLmTL 060PYA0BaHNS B [IBYX PeXMaXx paboTbl.

Mpumep ncnonb3oBaHus:

b ans TpaHcdopmatopa: nepekioyeHmre rpynmn ycTaBok ¢ MOMOLLbIO IOrMYECKOr0 BXOAA B 3aBUCMMOCTU
0T TOr0, kakasi BeHTUSLWS TpaHChOpPMaTopa UCNONb3yeTCs, ECTECTBEHHAs Uv npuHyauTensHas (ONAN
vnu ONAF);

b ans peuratens: nepekioyeHe rpynn yCTaBoK B 3aBUCUMOCTY OT YCTaBKY TOKA C YYETOM
TENNOCTOMKOCTY iBuraTensi ¢ 6M0KMPOBKOIA poTopa.

CeBopHas Tabnuua

2 rpynnbl ycTaBok An B 50/51, 50N/51N, 67, 67N/67NC

2 rpynnbl yCTaBoK, pexumbl 112 49RMS — TennoBas 3amTa 060pyA0BaHMS

KpmBble 3aBUCMMOIA BblaEPXKM BpemeHn MOK 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tvn 2, 46

KpuBble 3aB1CUMOi BbiepXKM Bpemenn IEEE 50/51, 50N/51N, 50V/51V, 67, 67N/67NC tvn 2, 46

OBbl4HblE KPUBbIE 3ABUCHMO BbIAEPXKM BDEMEHN 50/51, 50N/51N, 50V/51V, 67, 67N/67NC T1n 2

Bpewms ynepxanus 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tvn 2
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Sepam cepun 20, 40
C paclUMpEeHHbIMU PYHKUNAMM

DYHKUUN 3aLUTbI
[lMana3oH HacTpounku

Onpepenexne mecta noepexaeHus (ANSI 21FL)
Bpems auarHocTukm
[nuHa kabens o MecTa noBpexaeHus, %
EnvHnua n3mMepenns paccTosHus 0 MecTa noBpexaeHus
AKTUBHOE CONPOTUBNEHME NPSIMOIA NOCNEA0BATENBHOCTY IMHUA
PeakTiBHOE CONPOTUBIIEHIE NPSIMOI MOCEL0BATENLHOCTW IMHUIA
AKTMBHOE CONPOTUBNEHME NPSIMONA NOCNEA0BATENLHOCTY Kabeneii
PeakTvBHOE CONPOTUBNEHME NPSIMOIA NOCNEA0BATENLHOCTY Kabeneii
AKTVBHOE COMPOTUBIIEHNE HYNEBOI MOCNER0BATENBHOCTM JINHUIA
PeakTBHOE CONPOTUBIIEHIE HYNIEBOI NOCNELOBATENLHOCTU INHUIA
AKTMBHOE CONPOTUBNEHME HYNEBOI NOCNEA0BATENLHOCTY Kabeneii
PeakTvBHOE COMPOTUBIIEHME HYNIEBOI NOCNE0BATENLHOCTY Kabeneii

3awmrta no MMHUMaNbHOMY JIMHEIHOM HanpsxeHuto (ANSI 27)

Ot 1¢ 1099 MuH 010,180300¢c
0702030 %

KM 1 Mung

010,001 no 10 Om/km
010,001 o 10 Om/km
010,001 go 10 Om/km
070,001 no 10 Om/km
010,001 Om/km o 10 Om/km
010,001 no 10 Om/km
070,001 no 10 Om/km
010,001 no 10 Om/km

3awumra MMHUMAanbHOro HanpsXkeHus NpsiMoii nocnepoBatensHocTn (ANSI 27D/47)

3awmra MMHMManbLHOro HanpskeHus HyneBoii nocneposarenbHocTu (ANSI 27R)

3awura no MMHMManbHoMy dpa3Homy HanpskeHuio (ANSI 27S)

MakcumanbHas HanpasneHHas 3aLmTa akTuBHoM MowHocTh (ANSI 32P)

MakcumanbHas HanpaeseHHas 3almTa peakTueHow MowwHocTy (ANSI 32Q/40)

MwuHumanbHas TokoBas 3awuTa B dpa3ax (ANSI 37)

5-120% Unp 0,05-300¢
5-60 % Unp 0,05-300¢
5-120% Unp 0,05-300¢
5-120 % Vnp 0,05-300¢
1-120% of Sn @ 0,1-300¢c
5-120%o0fSn® 0,1-300¢c
0,15-11b 0,05-300¢

KonTponb Temneparypbl (ANSI 38/49T), 8 unu 16 patumkos RTD

YcTaBku aBapuitHOi CUrHM3aLUmMM W OTKIIOYEHNS

0-180°C

MakcumanbHasi TOKOBasi 3aluTa obparHoii nocneposarensHocTu (ANSI 46)

C He3aB1CVMON BbILEPXKOIA BPEMEHM 0,1-5Ib 0,1-300c
C 3aBMCKMOVA BbILEPXKON BPEMEHN 0,1-0,51(Schneider Electric) 0,1 - 11(M3K, IEEE) 0,1-1¢
KpvBasi oTknioyeHms Schneider Electric

3awura npu o06psie npoeoaa (ANSI 46BC)
Ycrasku li/ld

M3K: SIT/A, LTI/B, VIT/B, EIT/C™
IEEE: MI (D), VI (E), EI (F)"

3awura MakcMManbHOro HanpsixxeHus o6partHoii nocneposarenbHocTu (ANSI 47)

MpeBbiLenue BpemeHu nycka/6nokuposka potopa (ANSI 48/51LR/14)

Tennoeas 3awmra (ANSI 49RMS)

10-100 % 0,15-300¢c

1-50 % Unp 0,05-300¢

0,51-51b ST: Bpems nycka 0,5-300c
LT n LTS: BblaepXku BpemMeHn 0,05-300¢

Pexum 1 u pexum 2

KoadduumeHT 0bpartHoil nocneaoBaTensHoCcTH 0-225-45-9
IMocTosiHHas BpemMeru Harpes Sepam cepun 20 T1:1-120 MuH
Sepam cepun 40 T1: 1-600 MuH
Oxnaxpetue Sepam cepum 20 T2: 1- 600 MuH
Sepam cepun 40 T2: 5 - 600 MuH
YcTaBku aBapuitHOi CUrHAM3aLUMK W OTKITIOYEHNS 50 - 300 % HOMMHaNBLHOTO Harpesa
KoadduLMEHT U3MeHeHMs KpMBOIA OXNTaXAEHNs 0-100%

VI3MeHeHe HacTPOeK TEnoBON 3aLMTbI

Yepes norvuyeckuit BXoz,
C nomoubto ycraskm Is, perynupyemoii ot 0,25 o 8 1b

MakcumansHas Temnepatypa 060pyaoBaHus

60-200°C

(1) Tonwko Sepam cepym 40.
(2) Sn =33 xInx Unp.
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Sepam cepun 20, 40

DYHKUUU 3aLUTDI
C pacLMpPEHHbLIMN CPYHKLINGMMU

Ilnana3oH HacTPOMKK

MakcumanbHasi TokoBas 3awmta B pa3ax (ANSI 50/51)

BpeMﬂ OTKJIIO4EHUS

Bpewms Bo3Bpara

KpuBas oTK/t04YeHNs He3saBucyumas BblaepxKka BpeMeHM DT
SIT, LTI, VIT, EIT, UIT (1) DT
RI DT
M3K: SIT/A, LTI/B, VIT/B, EIT/C DT unu IDMT
IEEE: MI (D), VI (E), EI (F) DT unu IDMT
IAC: 1, VI, EI DT v IDMT
YcraBka s 0,1-24In Hesasucumas Bblaepxka BpeMeHn MrH.; 0,05-300 ¢
0,1-241In 3aBuCI1Mas BblaEpXKa BpEMEHN 0,1-125¢cnpn101s
YnepxaHue no Taitmepy Hesasucumas Bbifepxka BpemeHm wmrH.; 0,05 - 300 ¢
(DT; ynepxaHue no Taiimepy)
3aBycHMas BbiiepXKa BPEMEHN 0,5¢-20¢
(IDMT; Bpems Bo3Bpara)
MonTeepxaexue @ Be3 noaTeepxaeHus
MakcuManbHbIM HanpsKeHeM 0BpaTHoi
nocnenoBaTeNnbHOCTY
MUHUMATbHBIM JIMHENHBIM HAMPSKEHUEM
YcTaBka BTOPOiA rapMOHMKM 5-50%
MakcumanbHas TOKOBasi 3aLumTa B pa3ax npy BKIIOYEHUM Ha «XONOAHYI0 Harpy3ky» (CLPU 50/51)
Bbifiepxka BpemMeHy nepe xonoaHsIM nyckom Tcold 0,1-300c

YcraBka cpabatbiBatns CLPU

10-100% In

06wee peiicave 3awmTsl CLPU 50/51

BHOKI/IDOBKa WM YMHOXEHWE 3Ha4eHNs YCTaBKN

3auuwTa ot 6pocka MycKOBOro TOka COBMECTHO C TOKOBOW
3awmToit B pasax ANSI 50/51

OTKJ1. nnm BKJ1.

Buinepxka Bpemenn (T/x)

100 mc - 999 MuH

MoBbiLwatowmii koapduumeHt (M/x)
YPOB — otka3 Bbiknioyatens (ANSI S0BF)

100-999 % Is

Hannunme Toka 0,2-2In
Bpemsi cpabarbiBaHus 0,05-300¢c
TokoBag 3aLiuTa OT 3aMbIKaHNS Ha 3eMJ1I0/4yBCTBUTEJIbHAs 3alLUTa OT 3ambikaHus Ha 3emnio (ANSI 50N/51N unu 50G/51G)
BblaepxKa BpeMeHu OTKIIIYeHus! YrepxaHue 1o TaiMepy
Kpusas oTkntoueHus HesaBucumas Bblaepxka BpeMeHu DT
SIT, LTI, VIT, EIT, UIT (1) DT
RI DT
M3K: SIT/A, LTI/B, VIT/B, EIT/C DT wam IDMT
IEEE: MI (D), VI (E), EI (F) DT wm IDMT
IAC: 1, VI, EI DT vau IDMT
Ycraska IsQ 0,1-15In0 He3agucumasi Bbinepxka BpemMeHu MrH.; 0,05-300 ¢
0,1-11In0 IDMT 0,1¢c-12,5cnpn 101s0
YnepxaHue no Taitmepy Hesasucumas Bbinepxka BpeMeHn mrH.; 0,05 - 300 ¢

(DT; ynepxaHue no Taiimepy)

3aBucuMas Bblaepxka BpeMeHu
(IDMT; Bpems Bo3Bpara)

MakcumanbHasi TokoBas 3awurta B pasax npu BKIIOYEHUM HA «X0JI0AHYI0 Harpy3ky» (CLPU 50N/51N)

Bblaepxka BpeMeHi nepes XonoaHbIM nyckom (Tcold)

0,5¢-20¢c

0,1-300¢

YcraBka xonoaHoro nycka (CLPU)

10-100 % In0

O6uwee aeiicteue 3awmTbl CLPU 50N/51N

BI0KMPOBKA WM YMHOXEHME 3HAYEHNS YCTABKM

OTK/. W BKII.

3awura ot 6pOCKa MYCKOBOr0 TOKa COBMECTHO C 3aLLUTO
ANSI50N/51N

OTKJT vnn BKI1

Bbinepxka Bpemenn (TO/x)

100 mc - 999 MuH

MosbiLaoLLMA kKoapPuLMeHT (M/x)

MakcumanbHasi TOKOBas 3aLumTa ¢ Koppekuueii no Hanpspkenuio (ANSI 50V/51V)

100 - 999 % Is0

Bpewms oTknioyenmns Bpems Bo3gparta
KpuBas oTK/t04eHNs HesaBucumas BblaepxKa BpeMeHM DT
SIT, LTI, VIT, EIT, UIT (1) DT
RI DT
MaK: SIT/A, LTI/B, VIT/B, EIT/C DT wm IDMT
|EEE: MI (D), VI (E), EI (F) DT wnm IDMT
IAC: 1, VI, EI DT wnm IDMT
Ycraska Is0 0,1-15In0 He3asucumas Bbiiepxka BpEMeHN mrH.; 0,05-300¢
0,1-11In0 IDMT 0,1-125¢cnpn 101s
Bpewmst ynepxatus Hesasucumas Bbinepxka BpemeHm mrH.; 0,05 - 300 ¢

(DT; ynepxaHue no Taimepy)

3aBucuMas Bblaepxka BpeMeHn
(IDMT; Bpems Bo3Bpara)

0,5¢-20¢c

(1) Orxmiovenmne ¢ 1,2 1s.
(2) Tonbko Sepam cepim 40.
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Sepam cepun 20, 40
C paclUMpEeHHbIMU PYHKUNAMM

DYHKUUN 3aLUTbI
[lMana3oH HacTpounku

3awmra MaKCUMabHOro HanpsbkeHus (nHeliHoro unu ¢pasHoro) (ANSI 59)

50 - 150 % Unp (unm Vnp), ecnn Uns < 208 B 0,05-300c
50 - 135 % Unp (unm Vnp), ecnn Uns > 208 B 0,05-300c
3awmra MakCUManbHOro HanpsbkeHus HyneBow nocnepoBartenbHocTu (ANSI 59N)
2-80% Unp 0,05-300c
OrpaHuyeHue konuyecTsa nyckos (ANSI 66)
06 LLee KONMYeCTBO NYCKOB 32 NEPUOL, 1-60 Mepvog, 1-64
O6LLee KOMYECTBO NEPUOOB 1-60 Bpems Mexay nyckamu 0-90 muH

HanpaeneHHas makcumanbHasi TOkoBas 3awmra B ¢pa3ax (ANSI 67)

Bblaepxka BpeMeH OTKIIoYeHms YnepxaHue o Taitmepy
Kpusas oTkntoueHns He3aBucumas BblaepXKa BpEMEHM DT
SIT, LTI, VIT, EIT, UIT™ DT
RI DT
MOK: SIT/A, LTI/B, VIT/B, EIT/C DT wnm IDMT
IEEE: MI (D), VI (E), EI (F) DT wnu IDMT
IAC: 1, VI, EI DT wnu IDMT
Ycraska s 0,1-24In He3asucumas Bbiepxka BpEMEHN MrH.; 0,05-300¢
0,1-24In 3aBuCKMast BblAEPXKA BPEMEHU 0,1c-12,5¢cnpn 101s
Bpewmst yaepxatus Hesaucumas Bbinepxka BpemeHu mrH.; 0,05 - 300 ¢
(DT; ynepxaHue no Taiimepy)
3aBycuMas BbiiepXka BPEMEHN 05¢c-20c
(IDMT; Bpems Bo3Bpara)
XapakTepucTiyeckuit yron 30°, 45°, 60°

HanpaBneHHasi MakcMMarnbHasi TOKOBasi 3aLLuMTa OT 3aMblKaHMs Ha 3emio o npoekuvu sektopa 10, Tun 1 (ANSI 67N/67NC)

XapakTepucT4yeckuii yron -45°, 0%, 15°, 30°, 45°, 60°, 90°

Ycraska IsQ 0,1-15In0 He3agucumasi Bbinepxka BpemMeHu mrH.; 0,05-300 ¢
Ycraska Vs0 2-80%Un
Bpems no namstn Bpems TOmem 0;0,05-300¢

Mopor poctoBepHocTv VOmem

0;2-80% Unp

HanpaeneHHas makcumasnbHasi TOKOBas 3al4MTa OT 3aMblKaHUS Ha 3eMJ1I0 B 3aBUCMMOCTH OT BesnumHbl Bektopa 10, Tun 2 (ANSI 67N/67NC)

XapakTepucTiyeckuii yron -45°,0°,15°, 30°, 45, 60°, 90°
Bbifiepxka BpemeHy OTKIH0YeHNs Yaepxanue no Tainmepy
KpuBas oTknioueHns Hesasucumas Bblaepxka BpeMeHn DT
SIT, LTI, VIT, EIT, UIT™ DT
RI DT
MaK: SIT/A,LTI/B, VIT/B, EIT/C DT wnm IDMT
IEEE: MI (D), VI (E), EI (F) DT wnm IDMT
IAC: 1, VI, EI DT wm IDMT
Ycraska IsQ 0,1-15In0 He3asucumas Bblaepxka BpemMenn MrH.; 0,05-300 ¢
0,1-11In0 3aBucKMast BblAEPXKA BPEMEHU 0,1¢c-125¢cnpn 101s0
Ycragka Vs0 2-80% Unp
Bpewmst yaepxatus Hesaucumas Bbifepxka BpemeHu wmrH.; 0,05 - 300 ¢

(DT; ynepxaHwe no Taitmepy)

3aBucyMas BblaepXka BpEMeHN
(IDMT; Bpems Bo3Bpara)

05¢-20¢

HanpaBneHHasi MakcMMasbHasi TOKOBasi 3al4MTa OT 3aMblKaHMs Ha 3eMJ1i0 B 3aBUCMMOCTM OT BeNinumHbl Bektopa |0, Tun 3 (ANSI 67N/67NC)

HavanbHbli yron cektopa oTKioueHus 0°- 359
KoHeuHbli1 yron cextopa oTKIo4eHus! 0°-359°
Ycragka IsQ Top CSH 0,1-30A He3asucumas Bbiaepxka BpeEMeHM mrH.; 0,05-300 ¢
(HOMUHaNBHBIVA TOK 2 A)
1A 0,05-151n0 (M. 0,1A)
(yyBcTBUTENBHAS IN0O=0,1InTT)
Top +ACE990 0,05-151n0 (MuH. 0,1 A)
(AvanasoH 1)
Ycragka Vs0 PacuetHoe VO (cymma Tpex HanpsixeHuii) 2-80% Unp

Mamepertoe VO (BHeLwHwiA TH)
3awmra MakcumanbHoii yacToTbl (ANSI 81H)

0,6 - 80 % Unp

Sepam cepuu 20 50 - 53 My mnn 60 - 63 'y 0,1-300c

Sepam cepum 40 50 - 55 My um 60 - 65 My, 0,1-300¢c
3awmra MUHUMabHO yacToTbl (ANSI 81L)

Sepam cepum 20 45-50 My mmm 55 - 60 Ny, 0,1-300¢c

Sepam cepuu 40 40 - 50 'y, um 50 - 60 My, 0,1-300c

3awmra no usmeHenuio 4actorbl (ANSI 81R)

0,1-10Twe

MrH.; 0,15¢-300¢

(1) Orxmoyenme ¢ 1,21s.
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Sepam cepuit 20, 40 YnpasneHue n KOHTPonb
C pacWwmnpeHHbIMH beHKLI,MSIMM OonucaHne

Sepam BbINOAHSET DYHKLMM YNPABAEHWS 1 KOHTPOAS, HE0OX0aMMbIE Aist pabOTLI 3NEKTPUYECKOI CETH:
b 0CcHOBHbIE YHKLMM YNIPABAEHNS U KOHTPONS NPELBAPUTENBHO YCTAHOBNEHDI M COOTBETCTBYIOT
Haunboee pacnPOCTPAHEHHBIM CyyasiM NPUMEHEHMS. 3TV GYHKLIMN FOTOBLI K MCTONB30BAHMIO 1 BROAATCS
B 9KCMTyaTaLyIo MyTeM NpoCTOro NapaMeTpypoBaHms NOCNE Ha3HAYEHUst HEOOXOAMMBIX OTMYECKMX
BXOZ0B/BbIXOZ0B.

b npensapuTENbHO YCTaHOBNEHHBIE DYHKLMM YNIPABAEHHNS U KOHTPOJIS MOTYT ObITb IanTMPOBaHbI

K 0COObIM NMPUMEHEHNSIM C MOMOLLLI0 NPOrpaMMHoro obecneyenus SFT2841, obecneunsatoiero
1CMONb30BaHME CNEAYHOLLMX NEPCOHANM3MPOBAHHBIX BYHKLMIA:

V' NEepCcoHaNM3aLyst MaTpuLbl YPaBNeHns AN aianTaumui Ha3HAYEHUs BLIXOLHbIX PENE, CBETOAMOAHbIX
VHAMKATOPOB Y aBapUIAHLIX COOOLLEHMIA;

V' PefakTop NOruyeckmx ypaBHeHA, 06eCcneynBatoLLVX afanTaLvio 1 OMOSHEHUe NPeaBapUTENbHO
YCTAHOBNEHHbIX GYHKLMIA yNpaBReHms 1 KOHTPONs (Tonbko Sepam cepum 40);

V CO3[jaHue NePCOHANN3NPOBAHHbIX aBaPUIHBIX COOBLLEHNIA NPY MECTHOM YNPaBNeHN (TONbKO

ans Sepam cepuu 40).

Anroputm pa6oTbl

ObpaboTka kaxoii GYHKLIMM YNIPABNEHIS U KOHTPONS MOXET ObiTh Pa3feneHa Ha Tpu atana:

b c6op BxoAHbIX JaHHIX:

V pesynbTarbl 06paboTKN GYHKLMIA 3aLLNTHI;

V' BHELLHME JIOrNYECKMe JaHHbIE, NOCTYNAIOLLME Ha NIOrMYECKIE BXOAb! AOMONHUTENBHOMO MOJYNS BXOOB/

BbIxonoB MES 114;

V' KOMaH[bl ACTaHLUMOHHOIO YNpaB/eHus, noctynaiowume no kaHany Modbus;

b nornyeckas 06paboTka COOCTBEHHO GYHKLMM YIPABNEHNS 1 KOHTPOAS;

b ucnonb3osate peaynbTatoB 06paboTKN AAHHbIX:

V' [1191 aKTUBALWMN BbIXOAHBIX PENE NS YNIPaBNeHus MPUBOLOM;

V[ OMOBELLEHIS NepCoHana:

- MOCPEnCTBOM Nepenayy COOBLUEHNI 1/unm aKTBALM CBETOAMOAHBIX MHANKATOPOB Ha AuCnee Sepam
11 C MOMOLLIbIO MporpamMMHoro obecrieyeHns SFT2841;

- NOCPEACTBOM KOMaH/, MCTAHLMOHHOTO YNpaBneHns As nepeaayun nidopmaviym no kaxany Modbus.

Jlornyeckue BbIXoab!

% Jloruseckve =1 | Marpuua ynpaeneuus |
a BXOAbI -
— | -
— EF\
| | NpensaputensHo ycraHoeneHHbie
YHKUMM YNpaBeHUs U KOHTPONS:
TC > - YNpaB/ieHme BoIKMIo4aTesneM/KOHTaKTOpOM; TS
|| - curanusaups lpepycraHosneH- CurHanbHble namnbl
Hble co0BLLeHMS ®
DyHkumMm Mepcoxanuau-
3aLWThI | TS poBaHHble
| coo0LwweHns
\‘ Jlornyeckue E:S:::lru:(:‘:;::agl Coobuerns
> . ="
- ypaBHeHus o= DYHKUMMH) PHASE FAULT
“| (Sepam
cepum 40) _|

Jlornyeckue BXoAbl U BbIXOAbI

KonnyecTBo normyeckux BXo[0B/BbIX0A0B Sepam BbIGMPAETCS B COOTBETCTBUM C UCTOSb3YEMbIMU
bYHKLMSIMY YIPABIIEHNS 1 KOHTPOSIS.

Paclunpetve 4 BbixonoB, umeloLLyxcst B 6azoBom 6noke Sepam (Sepam cepuu 20 unm Sepam cepim 40),
obecneynBatoTcs 3a cyeT AobasneHust ofHoro Moaynst MES 114 ¢ 10 noruyeckumm Bxofamm

1 4 BbIXOOHLIMY PEfe.

Mocne nop6opa Heobxommoro T1na Moayns MES 114 ans onpefeneHHoro B1aa NPUMEHeHus,
1CTO/b3YEMbIE NIOTMYECKUE BXObI HA3HAYAIOTCS KaKol-nnbo dyHKumW. HasHaueHe BxoaoB BbIGMpaeTcs
13 Cnvcka UMeIoLLMXCS YHKLIMIA, KOTOPBIV OXBATLIBAET BCE BO3MOXHBIE TUMbl IPUMEHEHMS. Takum
06pa3oM, yHKLMM MOTYT GbiTb 3AANTMPOBAHbI K MPUMEHEHIO B COOTBETCTBUM C MEIOLLMMUCS
NIOrMYeckUMY Bxofiamu. [ins paboTbl Ny MCYE3HOBEHMN HAMPSKEHUS BXOIbI MOTYT MHBEPTUPOBATLCS.
[ins Hanbonee pacnpocTpaHeHHbIX Cy4aeB NMPUMEHEHISt NPEAIaraeTCst Ha3HAYEHE NOTUYECKMX BXOLOB/
BbIXOZ0B M0 YMOJYaHUIO.
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Sepam cepun 20, 40
C paclUMpPEHHbIMU (PYHKLNAMMN

YnpasneHue n KOHTPOnb
OnucaHune npeaBapuTesibHO
YCTaHOBIEHHbIX PYHKLINA

B cOOTBETCTBUYM C BbIGPAHHBIM TUMOM NPUMEHEHNUS, B KaXAOM Sepam ecTb onpeaeneHHbiii Habop
NpeaBapuTeNbHO YCTAHOBMEHHbIX GYHKLMIA YIPABNEHS N KOHTPONS.

YnpaeneHnue Boikntoyarenem/koHtakropom (ANSI 94/69)

Sepam obecreynBaeT ynpasreHue paboToii aBTOMATUHECKVX BbIKITIOHATENEl C Pa3NYHbIMM KaTyLLKaMK
BKJTHOHEHNS 11 OTKIHOHEHNSI:

b asTOMaTM4eckux BbIKIOYATENEN C KATYLLKOI OTKIIIOYEHMS NPV NOAAYE UM MCHE3HOBEHIS HAMPSIKEHNS;
b KOHTaKTOPOB C MarHMTHO 3aLLENKoii, 060PYA0BaHHBIX KATYLUKOI OTKIIOHEHWS NPV Nofiaye
HanpsKeHNs.

[JlaHHas yHKLMs 0BCNYXVBAET BCE YCNOBS BKIIOYEHIS M OTKITIOYEHSt aBBTOMATMYECKOTO BbIK/OYaTens,
OCHOBaHHbIE Ha:

b dyHKumsX 3aLLMTHI;

b #aHHbIX 0 NONOXEHWM BbIKloYaTens;

b KomMaH#ax ANCTaHLMOHHOTO ypaBneHus;

b dyHKUMSIX ynpaBneHIs, cneumManavpoBaHHbIX AN KaXAOro BUAA NpuMeHenus (Hanpumep, AlB).
[JlaHHas GyHKLMS Takke 3anpeLuaeT BKIIoYeH e aBTOMATYECKOr0 BbIKIK0YaTensi B COOTBETCTBIM

C YCNOBMSIMY 3KCTINyaTaLmu.

Y106l MIMETB B PACMOPsHKEHNM BCE HEOOX0AMMbIE Noruyeckue Bxoakl, BMecTe ¢ Sepam cepum 20 cneayet
1UCM0/b30BATh A0NONHUTENbHBIA Mogynb MES 114,

Ypepxanue/ksutuposatue (ANSI 86)

YriepxaHue COCTOSIHWS BbIXOI0B OTKIIOYEHNSt BCEX DYHKLMIA 3aLLMTbI U BCEX IOTNYECKMX BXOLO0B MOXET
BbINOJIHATLCA NHAMBUAYANBHO. B CJly4ae OTKJII04eHMst BCOMOraTesibHOro NuTaHng yaepxueaemas
MHMOPMALWS COXPAHSIETCS.

TpumeyaHmne: JI0rn4eckue BbIXOZbl HE MOTYT ObiTb C YEDXAHUEM.

KBuTupoBaHwe BCeit yaepxmsaemoin nHdopmaLmm OCyLLECTBASIETCS:
b Ha MecTe YCTaHOBKY, HAXATUEM KHOMKN ()

b AnCcTaHLMOHHO, Yepes Nornyeckwii BXog;
b yepe3 nuHuto cBSI3M.

DyHKUVS yaepXaHusi/KBUTUPOBAHUS B COYETaHUM C YHKLVEN YNIPaBNEHs aBTOMATUYECKUM
BbIK/IlO4aTENeM/KOHTAKTOPOM 06ecreynBaeT BbinoHeHe GpyHKLMM «Pene 6nokuposku» (ANSI 86).

Jlornueckas cenektuBHocTb (ANSI 68)

[JanHas GpyHKums obecneumsaeT:

b 6bICTPOE CENEKTUBHOE OTKITHOHEHIE B CIy4ae MeXydasHoro KOpOTKOro 3aMblkaHms 1 3aMblKaHus hasbl
Ha 3emnio B ceTsix Nloboro TMna;

b cokpatleHve BpeMeHM OTKII0YEHS| aBTOMATUYECKYX BbIKITIOYaTenelt, Haubonee 6n13ko
PaCrONOXEHHbIX K UCTOYHIKY MUTAHUS! (HEAOCTATOK 0ObIHOI BPEMEHHOI CENEKTUBHOCTH).

Kaxnoe ycTpoicTeo Sepam:

b nepenaet curHan noOrMYecKoro OXmaaHNs Npy 06HapYXeHUN NOBPEXAEHNS GYHKLIMSIMW MAKCUMANBbHOM
TOKOBOVA 3aLLMTbI B ha3ax U 3aLmThl OT 3aMbIKaHUS HA 3EMJTH0, HAMPABNEHHON WK HEHANPABNEHHON
(ANSI50/51, 50N/51N, 67 unn 67N/67NC);

b nonyyaet curHan noru4eCKoro OXxuaaHms, BIOKMUPYIOLLMIA OTKIIOYEHNE 3THX 3alLmT. MexaHn3m
COXpaHeHust 00ecneynBaeT paboTy 3aLMTbI B CIy4ae NOBPEXIAEHUS INHUN.

Tectn poBaHue BbIXOAHbBIX pene

d1a d)yHKLl,I/Iﬂ NO3BONIAET YNPaBNIATH aKTMBaLmei Kax0ro BbIXOLHOTO pene B TeyeHue 5 ¢ ans ynpotiexHus
KOHTPON4 332 NOACOEANHEHNEM BbIXOA0B U p360TOI7I NOAKJIIOHEHHOro 060py,U,OBaHVIﬂ.
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Sepam cepuit 20, 40 YnpasneHue n KOHTPoOnb
C PacLUMpeHHBIMA OYHKLUAIMA Onpcanme npensapuTenbHO
YCTaHOBIEHHbIX CPYHKLINA

CurHanusauus npu mectHoM ynpaenexum (ANSI 30)

CeeToauoaHble MHAUKATOPbI HA NepeaHei naHenu Sepam

b [Ba cBETOAMOAHBIX MHAVMKATOPA, NOKA3bIBAIOLLYMX, YTO Sepam HAXOAMTCS B paboyeM COCTOSHNM:
V/ 3eNeHblil CBETOAMOAHbIN MHAMKaTop ON, NoKa3blBalOLLMIA, 4TO Sepam BKIHOYEH;

V' KPaCHBIii CBETOAMOAHbIA MHAMKATOP «KJTi0Y», YKa3bIBAOLLMIA, Y4TO Sepam HaxoauTCs B Hepabouem
COCTOSIHIM (Ha 3Tane MHULMANM3aLmMy U B Ciy4ae 0GHAPYXEHS BHYTPEHHETO NOBPEXAEHMS);

b 9 xenTbix CBETOANOAHbIX MHAMKATOPOB:

V UMEIOT NPeaBapUTENbHO Ha3HAYEHHbIE GYHKLMM 1 0603HAYEHbI CTAHAAPTHLIMY CbEMHLIMM
Tabnmukamu;

V' HasHayeHue 1 NepcoHanM3npoBaHHas Mapk1pOBKa CBETOAMOAHbIX MHAVKATOPOB BhINONHSETCS

C MOMOLLIbIO MPOrpaMMHOro obecnieyeHis SFT2841.

PEB8028

CuvrHanusauusi Npu MeCTHOM YNpaBfieHUn — NoKa3 COObITMI UM aBAPUIAHBIX CUTHAJIOB
Ha ycoBepLlueHcTBoBaHHOM UMI Sepam

Curranmsaums Ha nepeaHeit naHesm Sepam npy MECTHOM YrpasyieHuy Mpw pabote B pexvMe MECTHOrO ynpaBeHns Sepam nokasbiBaeT COObITUE UW aBAPUIAHBINA CUTHAN
Ha akpaHe UMI:
b B Buae coobLueHuii Ha aucnnee (C 0TOOPAKEHNEM Ha BYX S13bIKaX):
V' Ha aHrNMIACKOM S3bIKe BbIAAIOTCS YCTAHOBMEHHbIE U3rOTOBUTENEM 3aBOAICKME HEUBMEHSIEMbIE
COOOLLEHMS;
V' 3T Xe CO0DLLEHNs NPeaCTaBNeHbl Ha PYCCKOM SI3bIKe B COOTBETCTBUM C NMOCTABMSIEMOI BepCHen
(BbIOOP 3bIka COOBLLIEHMI NPOM3BOAMTCS NPV NapaMeTpUpOBaHUM Sepam);
b BKn0YEHNEM OIHOIO 13 9 XENTbIX CBETOANOAHBIX MHANKATOPA, B COOTBETCTBUN C UX HA3HAYEHVEM,
rnapameTpypyeMbIM NP1 MOMOLLW NPOrpaMMHoro obecniedetinst SFT2841.

0GpaboTka aBapuiiHbIX CUTHAaNOB

b npyu nosiBneHmm kakoro-nMbo aBapUAHOIO CUrHaA HA ANCTIIEE BLICBEYMBAETCS COOTBETCTBYHOLLEE
coo6LLeHMe 1 3aropaeTcs COOTBETCTRYIOLLMIA CBETOANOLHbIN MHAMKATOP. KONMYECTBO 1 xapakTep
co06LLEHMIA 3aBUCST OT TUMa Sepam. T CooOLLEHNS COOTBETCTBYIOT GYHKLMSM Sepam U BbIBOLSTCS
Ha MCnnei 1 Ha 3KpaH «ABapuiiHble CUrHabl» NporpamMmbl SFT2841;

b npu HaxaTum kHoMku coo0LLEHMe yaansieTcs ¢ Aucnes;

b nocne ycTpaHeHns HEMCNPABHOCTY M HAXATUS NOb30BATENEM KHOMKM (&5) CBETOANOL, racHeT

1 NPOMCXOAMT nepe3anyck Sepam;

b cnncok aBapuitHbix COOOLLEHWIA OCTAETCS AOCTYMHBIM (KHOMKA @) 1 MOXET ObiITh YIa/IEH C 3KpaHa
HaXaTuem KHOMKM (G .
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PEB8029

Sepam cepun 20, 40
C paclUMpPEeHHbIMU (PYHKUNAMM

YnpasneHue n KOHTPOnb
Apantauuns npeasapuTesnbHO
YCTaHOBJIEHHbIX PYHKLNA C NOMOLLLbIO
nporpammHoro obecneveHns SFT12841

SFT2841: Matpuua yrpasnexms

lpefBapuTenbHO YCTaHOBEHHbIE GYHKLMI YPABNEHNS U KOHTPOAIS MOMYT ObITb 3AaNTUPOBAHbI K 0COOBIM
NPUMEHEeHUsIM C MOMOLLbIO NPorpamMMHoro obecneyenns SFT2841, obecneynBaioLLero UCnosb3oBaHe
cneaylowmx GyHKUMIA nepcoHann3aLmm:

b nepcoHanuzaums MaTpuLbl yNpaBneHus 4is afianTaLmun HadHayeHus BbIXO[HbIX PENe, CBETOANOAHbIX
MHAMKATOPOB W aBapUIAHbIX COOBLLIEHWI;

b penakTop norndeckux ypaBHeHuin, 06ecneymBatoLLMX afanTaLmio U JONONHEHWE NPeLBapUTENbHO
YCTAHOBMEHHbIX GYHKLMIA ynpaBReHus 1 KOHTPONS (Tonbko Sepam cepuu 40);

b co3naHme nepcoHan13npoBaHHbIX aBapUItHBIX COOBLLEHWI NPY MECTHOM YNpaBeHn (TONbKO

s Sepam cepun 40).

Martpuua ynpaeneHus

MarpwLia ynpaBneHus no3BonsieT CBS3aTb BXOHbIE AAHHbIE OT:

b dyHKumii 3awmTI;

b dyHKuMi1 ynpaBneHus u KOHTPOAS;

b nornyeckux Bxonos;

b nornyeckux ypaBHeHuii;

CO CMEAYIOLVIMMN BbIXOAHBIMM JAHHBIMU:

b BbIXOAHBIMK pene;

b 9 cBeTOAMOAHBIMM MHAVKATOPAMU HA NepeaHeii naHenu Sepam;
b coobLeHNsIMM CUrHaM3aLUMK, BbIBOAMMBIMI Ha AUCTIEN Npy MECTHOI paboTe;
b 3anyckom 3anucy ocumnnorpamMm aBapuiiHbIX PEXUMOB.

PepakTop normyeckux ypaeHeHuii (Sepam cepum 40)

PepakTop noruyeckux ypaBHeHWi, BKIIOYEHHBIN B nporpaMmHoe obecneyenre SFT2841, nossonset:

b apanTpoBatb 06paboTKy AaHHbIX O GYHKLMSX 3ALLMTEI:

\/' BbINOSHUTb JONOSHUTENbBHYIO ONIOKMPOBKY;

\/ €031aTb YCOBUS 6I0KMPOBKM/MOLTBEPXAEHUS GYHKLNIA;

V UT. 4

b nepcoHanuanposatb NpeaBapuUTENbHO 33aHHLIE GYHKLIM YpaBneHmus: 0co6asi NOCNef0BaTeNbHOCTL
YNpaBeHns aBTOMATUYECKIM BbIKIHOYATENEN AW YCTPOICTBOM aBTOMATU4YECKOr0 MOBTOPHOIO BKIIOYEHMS
uT. A

Jlornyeckoe ypaBHeHMe COCTOUT U3 CTPYNMMUPOBAHHbIX BXOAHBIX aHHBIX, BbiLABAEMbIX:

b GyHKUMAMM 3aLWNTI;

b normyeckummn Bxopamu;

b KoMaHzamMn AUCTAHUMOHHOTO YNPaBNEHuS;

¢ nomolLbio Gynesbix onepaumii U, UK, nckniovatowee UIIW, HE (AND, OR, XOR, NOT) 1 dyHkumii
aBTOMATUKM, TaKMX KaK BblAepXka BpeMeHu, RS-Tpurrepsbl 1 TaiiMepbl.

Ipu BBOAE YpaBHEHMIA BO3MOXEH BBOJ, KOMMEHTAPHER 1 NOACKA30K, a NPOrpaMma BhIMOSHSIET NPOBEPKY
NPaBUNIbHOCTM BBEIEHHBIX YPABHEHMIA.

Takum 06pa3oMm, peaysibTar ypaBHEH!s! MOXET ObITh:

b HasHaueH yepe3 MaTpuLly YNPaBNEHMS JIOrUYECKOMY BbIXOY, CBETOAMOLHOMY MHAMKATOPY U
COOOLLEHMIO;

b nepenaH no kaHany cBsA3u B BIAAE HOBOW AMCTAHLIMOHHO KOMaHbI;

b ucnonb3osaH byHKLMEN YNpaBNEHIs LIEMbIO aBTOMATUYECKOTO BIKIHOYATENs/KOHTaKTOpa Ans
OTK/IOYEHUS, BKITIOYEHIS Ui BNOKUPOBKIA BKIIIOYEHIS BbIKIIOYATENS;

b ncnonb3oBaH 415t G7I0KMPOBKY UMK MOBTOPHOIO BKIIOYEHUS (DYHKLIAM 3ALLMTI.

MepcoHanuaupoBaHHbie aBapuiiHbie U NpeaynpeauTeNbHble COOOLEeHUs
(Sepam cepum 40)

ABapuiiHble 1 NpefynpeauTenbHble CooOLLEHISt MOTyT CO3[1aBaThCS C MOMOLLIO MPOrPaMMHO0
obecneyenmns SFT2841.

9711 HoBble COOOLLEHIS A06ABNSIOTCS B CTIMCOK YKE MMEIOLLMXCS 1 MOTYT ObiTb Ha3HAYEHbI Yepe3 MaTpuLly
yNpaBnexust 4ns BblBOAA:

b Ha gmcnneit Sepam;

b Ha akpaHbl «ABapuiiHble coobLuerns» (Alarms) n «XpoHonorist aBapuiiHbIx coobLueHmii» (Alarm History)
nporpamMmbl SFT2841.
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Sepam cepuit 20, 40 XapakTepucTuku
C PACLUMPEHHBIMA COYHKLAAMMA B a3681 1 610K

MNpencrasneHuve

B 6a30B0M O10Ke y4TEHbI CAIEAYIOLLNE XaPAKTEPUCTUKN M HTe pq)e |‘,’| C «YeNnoBeK-MaLlluHa»

b mun nutepeiica «yenoek-mawmna» (UMI);

b a3bik nonw3osatens;

b un pasvema s noaxoyerns k 6a30Bomy 6J10Ky;
b wn pasbema 1 NPUCoeaNHeHns AaTtynkoB Toka.

[ins 6a3oBbix 610koB Sepam (cepum 20 unv cepum 40) MMeloTcs 1Ba TUNa MHTepdeiica «4esnoBek-
matumnHa» (UMI):

b ycoBepLUeHCTBOBAHHbIN MHTEPEIAC «4eI0BEK-MaLLMHAY;

b craHpapTHBIN MHTEPOEIC «4enoBeK-MalLnHay.

YcoBepiueHcTBOBaHHBI UMI MOXET ObiTb BCTPOEHHbIM B 6a30Bbiii 610K /N ObiTb BHIHOCHBIM.
BcTtpoeHHblii 1 BiHOCHOY UMI 0651aaatoT 0aMHaKOBbIMM GYHKLIMSIMM.

B cocras ycrpoiictea Sepam (cepum 20 nnu cepum 40) ¢ BIHOCHBIM YCOBEPLLEHCTBOBAHHbIM
MHTEPdEIICOM BXOANT:

b 6a308biit 6510k co cTaHaapTHLIM UMI (ycTaHaBnMBaeTCSt BHYTPU Lukada HASKOrO HanpsiXeHus);

b BbIHOCHOI ycoBepLUeHCTBOBaHHbIA UMI (DSM303), koTopbiii:

V' MOHTUPYETCS 3an0fyInLI0 HA NEPEeAHEN NaHenu sueitkv B Hanbonee ynobHOM ANs Nob30BaTeNs MECTe;
vV coeauHsieTcs ¢ 6a30BbIM 6710KOM C NoMoLLbio 3aBozckoro kabens CCA 77x.

XapaKTepuCTIKM YyCOBEPLLEHCTBOBAHHOMO BbIHOCHOrO UMI (DSM303) npuBeaeHs! Ha cTp. 218.

PEB8030

YcoBeplueHCTBOBaHHbIN UHTEPdENC «4e10BEeK-MaLlnHa»

MonHasa undopmauums ans nonb3oBartens Ha guciiee ycoseplueHcTeoBaHHoro UMI
Monb30BaTeNb MOXET BbI3BATH HA AVICTIIEN BCIO MHDOPMALIMIO, HEOOXOAUMYIO [/isi MECTHOIO YNpaBeHus
KOMMYTALMOHHLIMM annapaTramu:

b BCe pesynbTathl U3MEpeHHiA 1 AUarHOCTUYECKME AaHHLIE B BUAE LMD C YKa3aHNEM eAUHUL, UIBMEPEHUS
1/Mnv B BULE varpamm;

b akcnnyatauroHHyto MHGOpMaLMIO 1 aBapuiiHbIe COOBLLEHISI C BO3MOXHOCTbIO UX NOATBEPXAEHNS

1 cbpoca ¢ Bo3BpaToM Sepam B MCXOAHOE COCTOSIHME;

b oTobpaxeHue n 3afaHe Bcex napaMeTpoB Sepam;

b otobpaxeHue 1 3a1aH1e BCEX NAPAMETPOB 1 HACTPOEK KaX0/ GYHKLMN 3aLLMTI;

b mopenb ycTpoiicTBa Sepam v ero BLIHOCHLIX MOZYNE;

b pesynbTathl TECTUPOBAHMS BLIXOLOB 1 AAHHLIE O COCTOSIHWM JIOMMYECKNX BXOZOB;

b BBOA 1BYX Naponeit: Ansi Bxoaa B MeHI0 3a7aH1s NapameTpOB 1 B MEHIO HACTPOIIKM 3aLLuT.

bBasoswiii 6510k Sepam (cepum 20 nm cepim 40) co BCTPOEHHBIM
ycoBepLueHcTBOBaHHbIM UMI

OproHOMUYHbIN NONb30BaTENLCKUI UHTEPDEIiC

b KHOMKYM C MHTYWTUBHO-MOHSATHBIMK MUKTOrPAMMaMK;

b pocTyn K AaHHbIM Yepe3 MeHIo;

b rpaduyecknit XupkokpucTanmyeckuii aucnieit, otobpaxatoLyii iobble 3HaKkU U CUMBOSTbI;
b npekpacHas cunTbiBaeMOCTb Npy I06OM OCBELLEHIM Biarofapsi aBBTOMATUYECKOIA HACTPOIiKE
KOHTPACTHOCTY 1 3a[iHeli NOACBETKE AUCTIES, BKIIIOYAEMOI NONb30BaTENEM.

PEBBO31

CraHpapTHbIil UHTEPdENC «4eNnoBeK-MalluMHa»

10T MHTEPdEIAC MCNONb3YeTCS B Sepam 1 HEA0POTUX PELLEHWIA M NPUMEHEHWIA, afianTUPOBAHHbIX
NS IVCTAHLIIOHHOTO YNPaBMEHIs U KOHTPOAS 060PYA0BaHWSI, He TPEBYIOLLMX MECTHOMO YpaBIieHms,
VIV AN151 3aMEHbI 3NIEKTPOMEXAHINHECKMX UIT aHAIOMOBbIX NIEKTPOHHBIX YCTPOMCTB 3aLLMTHI

6e3 nononHUTENbHBIX TPEBOBaHMIA K PAbOYMM XapaKTEPUCTUKAM.

B cocras craHpaptHoro UMI BxopsT:

b 2 cBeToanoaa, ykasbiBatoLMe Ha TO, YTO Sepam BKIKOYEH;

b 9 napameTpu30BaHHbIX XENTbIX CBETOAMOLOB CO CTaHAAPTHBIMU NUKTOrpaMMamu;

b kHonka 19 yaaneHus cooBLLEHWIA 0 MOBPEXAEHUSX 1 nepe3anycka Sepam.

bBasoBbiii 6riok Sepam (cepum 20 nm cepum 40) co cranaapTHbIM UMI

Pa6ouwii s3bIk nonb3oBarens

Bce TekcThl v coobLLeHms, 0ToOpaxaemble Ha aucriee ycoBepLueHcTBoBaHHOr0 UMI, npeacTaeneHsl
Ha [1ByX A3blKax:

b aHrnuiickom A3bike, KOTOPbIN SBASIETCS PABOYMM S36IKOM MO YMOHAHHIO;

b Ha s13blke, yCTaHOBNEHHOM N0 BbIOOPY NO/b30BaTENS:

V (paHLy3CcKOM;

V/ 1ICMIaHCKOM,;

V' [IPYroM MECTHOM A13bIKe.

Mo noBoAy NoKanu3aLmy S36IKOBOIA BEPCUM, NMOXayiicTa, 00paLLAiTeCh B Hallly KOMMaHWIO.

PEBB032

MporpaMmmHoe oGecneyenue i napameTpUpoBaHUs U 3KCTTyaTauum
HacTpoiika hyHKLWIA 3aLLUTHI M YCTAHOBKA NapaMeTPOB Sepam OCYLLECTBASIETCS C MOMOLLbIO
KOHUrypaLMoHHOro NporpaMMHoro obecneyenms SFT2841.

IepcoHasbHbIi KOMMbIOTEP C YCTaHOBEHHOI NporpamMmoii SFT2841 coemHSIETCS C NOPTOM CBS3N
Ha nepeaHeii NaHenn HeNocpPeACTBEHHO UK Yepes NIOKAMbHYIO CETb.

YeosepuuercraosarHbiii UMI ¢ kuTaiicknm pabosum S3bIkom
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Sepam cepun 20, 40

XapaKkTepucTuku

C pacLMpeHHbIMU PYHKUNAMMU Ba3oBbint 610K
[NpepncTasneHuve

PykoBOACTBO NO BbIOOPY

PEBB031

DyHKUUM
OtoGpaxaemasi MHPOPMALMS NPYU MECTHOM YNpaBieHUU

PEBB030

PEB8033

Pe3ynbTatbl UI3MEpeHuii 1 AaHHbIE AUArHOCTUKM b b
AKCnyaTauyoHHast MHpoPMaLWs 1 aBapuiiHble b b
C000LLEHNS
3apaHHble napameTpbl Sepam b b
YCTaBKM 3aWuThI b b
Mogenb Sepam 1 BbIHOCHbIX MOZyNEN b b
CoCTosHue NOrn4eckmx BXo0B b b
MecTHoe ynpasnexue
MoaTBepxaeH1e aBapuiiHblx COOOLLEHNI b b b
Bo3spar Sepam B UCXOAHOE COCTOSHME b b b
TecTpoBaHue BbIXOA0B b b
XapakrepucTuku
Aucnnei
Pa3mep 128 x 64 nukcenos 128 x 64 nukcenos
ABTOMATM4ECKAsH PErYNNPOBKA KOHTPACTHOCTM b b
Moacsetka b b
Knaeunarypa
KonuyectBo kHomok 1 9 9
CBeToaMoaHbIe MHANKATOPbI
Pabouee cocTosiHme Sepam 2 cBETOAMOA Ha NepenHeii naHenm 2 CBETOAVO/IA Ha NepesiHelt naHenu b 6asosbiii 6ok: 2 cBETOAMOAA
Ha nepeaHei naHenu;
b BbIHOCHOI ycOBEpLIEHCTBOBaHHIA UMI:
2 cBeTOAMOoAA Ha nepeaHeit naHenu
CBeToanozpl CUrHann3aumm 9 CBETOAVIOA0B Ha NepefiHeii naHenm 9 CBETOAVMOA0B Ha NepefiHeli naHenn 9 CBETOAMO/I0B Ha BbIHOCHOM
ycoBepLueHCTBOBaHHOM UMI
MoHTax

YctaHaBnmBaeTcs “3anoanuo”
Ha nepeaHeii naHenm syenku

YcraHaBnuBaeTcs “3anomimuo”
Ha nepeaHeit naHenm S4enku

b 6a3oBbiit 610k €O cTaHAAPTHEIM UMI,
YCTaHaBMBAETCS BHYTPH Likada
Ha MOHTaxHoM nnare AMT 840;

b ycoBepLIEHCTBOBaHHbIIA BbIHOCHOM UMI
DSM 303, ycTaHaenmBaeTCs 3anoAnLo
Ha NepeaHeit NaHenu s4eiiku
1 NOAIKII0YaEeTCs K 6a30BOMY 610Ky
rotoBbiM kabenem CCA77x
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Sepam cepuit 20, 40 XapakTepucTuku
C PACLUMPEHHBIMM OYHKLMSMU B a3na1 1 60K

MNpencrasneHuve

XapakrepucTvku annaparypbl

BcnomorarenbHoe nuTaHue

Sepam cepuu 20 1 40 MOTYT UMETb CEAYIOLLME UCTOYHUKW NUTAHUS:
b Hanpsxennem ot 24 1o 250 B nocTosHHOrO ToKa;

b HanpsxeHuem ot 110 ao 240 B nepeMeHHOro Toka.

EMKoCTb pe3epBHOIi namaTn

Ha cnyyaii oTK/io4eH1si BCOMOraTe/bHOr0 NUTaHUsi CPOKOM 48 yacos 1 6onee, B Sepam cepun 40
NpeayCMOTPEHO COXPaHeHMe CeAYIOLLMX AaHHbIX:

b Tabnmi cobbiTIiA C OTMETKaMM AAThl U BDEMEHM;

b ocunnnorpamMm aBapuitHbix peX1MOB;

b MakcuMeTpoB, KOHTEKCTOB OTKIIOYEHNS U T. [.;

b patbl v BpemeHu.

4 BbIXOAHbLIX pene

4 BoixopiHbIx pene (O1 - 04) 6a3oBoro 610ka NOAKIIOHAIOTCS C MOMOLLBI0 pa3beMa @ C nomoLupto
nporpamMmMHoro obecneyerns SFT2841 kaxpiii BXOA MOXET ObiTb Ha3HAYEH NPEABAPUTESIBHO
YCTAHOBMNEHHON GyHKLIVEN.

01, 02 1 03 npeacTaBnsoT cO60M TPY BLIXOAA YIPABIIEHNS C OAHUM 3aMblKaoLM KoHTakToM. 01 1 02
VCMONb3YIOTCA M0 yMONYaHMIO GYHKLMEN ynpaBneHns KOMMYTALMOHHBIM annapaTom:

b O1: ang oTKNIOYEHNS KOMMYTALWOHHOIO annapara;

b 02: ans 6noKMPOBKM BKIIOYEHS KOMMYTALWMOHHOTO annapara.

b 04 umeet 0aNH 3aMbIKAIOLLMIA 1 OVH PA3MbIKAIOLLMIA KOHTAKT.

OH MOXeT BbITb Ha3HaYeH BYHKLW OTCNEXMBAHNS TOTOBHOCTH.

OcHoBHO# pa3bem (A)

MMeeTcs iBa TMMa CbeMHbIX 20-KOHTaKTHbIX Pa3beMOB C BUHTOBO hUKCALME:
b CCA620 — C BUHTOBLIMYU KNIEMMaMU;

b CCA622 — ¢ knemmamm nop, KOJbLIEBbIE HAKOHEYHUKM.

Pa3bem gng nopxntoueHms BXoaoB ¢pa3Horo Toka

B 3aBMCMMOCTM OT TUNA, AATYMKY TOKA MOAKIIOHAIOTCS K ChEMHBIM pa3bemMam C BUHTOBOI duKCaLmeii:
b pa3sbem CCAG30 nnu CCA634 ans noasioueHms TTHa 1 A 5 A

0

b pasbem CCAB670 onst nopkntoueHns patankos Tuna LPCT (Top Porogckoro).

Hannuue 3tux pasbemMoB KOHTPOMPYETCS.

Pa3beM gng nogkniouyeHus BXoA0B HanpsXxeHus

Sepam B21 unn B22
[laTymkm HanpsiXeHUs: NOAKII0YaloTCs K cbeMHoMy pasbeMy CCT640 ¢ dpukcaumeit BuHTamu. Hannuve
pa3bemos CCT640 koHTponupyeTcs.

Sepam cepum 40

JlaT4nky HANPSHKEHUS MOAKIIONAIOTCS K B-KOHTAKTHOMY pasbemy @
MIMeeTcs 1Ba TMNa CbeMHbIX 6-KOHTAKTHBIX Pa3beMOB C BUHTOBOI dukcaumeii:
b CCA626 — C BUHTOBLIMY KieMMamu

wm

b CCA627 — ¢ knemmamu nog, KONbLIEBbIE HAKOHEYHUKM.

Hannuue pasbemos @ KOHTPONMPYETCS.

MpuHapgneXxHocT AN MOHTaXa

PEB8034

MoHTaxHas nnata AMT840

MpumeHsieTcs anst MoHTaxa Sepam co cTanaapTHbIM UMI BHYTpM Wwkada u s A0CTyna K pasbeMam
Ha 3a[Hel naHenn.

MoHTax CBsi3aH C 1CMONL30BaHMEM BLIHOCHOTO YcoBepLUeHcTBoBaHHOro UMI DSM303.

Mnom6upyemas kpbituka AMT852

Mnom6upyemast kpbitka AMT852 ncronbayeTtcs Anst NpefoTBpaLLEHIst UISMEHEHUS! NapaMeTPOB
1 perynnpoBok yctpoiicts Sepam cepum 20 n 40 co BCTPOEHHBIM YCOBEPLLEHCTBOBaHHbIM UMI.
B komnnexT BxogsT:

b nnombupyemas KpbiLLKa;

b BUHTBI 1191 KpENNeHs KPLILLKKM K Sepam CO BCTPOEHHbIM YCOBEPLUEHCTBOBAHHbIM UMI.

Tpumeyanne: nnombupyemas kpbiwka AMT852 ycTaHasnmBaeTcs To/bko Ha yeTporicteax Sepam cepmy 20 n 40
€O BCTPOEHHbIM YCOBEPLLEHCTBOBAHHbIM UMI, cepuiitbie HOMEPa KOTopbix GosbLue 0440000.

Sepam co BCTPOEHHbIM yCcoBEpLLIEHCTBOBaHHBIM UMI v nnombupyemori
KpeiLLikos AMT852
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DEB8102

Sepam cepun 20, 40
C paclUMpPEeHHbIMU (PYHKLNAMMN

XapaKkTepucTuku

Ba3oBbint 610K

Pasmepbl
Pa3amepbl
MM MM MM
OrolMbl 3 OrolMbl s Orolimbl
BY s 2 160 _
40 | MpyxuHHas ~ 6.3 .
0000000000O 1'58 3au_|'enKa
] | ?
(@] 1
Q 8 | Y 98
220 ‘ 52 3.85
0 00000 8.8 P 0 0 /2,04 ¢
;9761 } 222 / . ~ /
' 88 176 31
‘ 6.93 1.22
|
176 Y ‘ Sepam ¢ ycoBepieHCTBOBaHHBIM UMI v Mogynem
6.92 1428 | MES 114, ycTaHoBKa Ha IepesHest aHe 3anommLo
Sepam. Bua cnepean ' [ L
o) (1) Co crangaptHbim UMI: 23 mm.
a0 | @8 31
1587 386 1.22

A OCTOPOXHO

OMACHOCTb NOPE30B!
CHuMUTE 3ayCeHLibl N0 KpasiM BbIpe3a B NaHenu.

HeBbinonHenne paHHoro TpeﬁOBaHMﬂ MOXeT
npueecTu K cepbesuoi’l TpaBme.

MM 6,5
Orolimbl 0-‘25
! | A 40
v D 1.58
| | G—-—¢%
: : 40
i ' 1.58
; 202 || §——4
- 7.95 |1 40 230
' ' 1.58 9.05
5 | S——¢
: : 49
| 162 o 5—- %i 5
' 6.38 \
' v i %58
| L | s
|l 216 _lle 10 060
85 ~" 014
- 236 .
o 9.23
MontaxHas nnata AMT840

DE88106

DE88104

Sepam ¢ ycosepLueHcTsoBaHHbLIM UMI v Mogynem

MES 114, ycTaHoBKa Ha nepesHesi naHesm 3anoamLio

|_ | CBo6oaHOe NPOCTPaHCTBO V1S MOHTaXa

— — U MoAKM0YeHNs Sepam
Boipes
[ins obecneyeHnst HAAEXHON YCTaHOBKM HeOBX0AMMO CobMI0AATb TOYHbIE pa3Mepbl Bbipe3a.
TonwwmHa onopHoro simcta: ot 1,580 3 MM TonwwmHa onopxoro niucta 3,17 mm
MM MM
Orolimbl Orolimbl

5
&
g

YcTaHoBKa ¢ UCNosib30BaHUEM MOHTa)XHOM NnaThbl

AMT 840

[MpumeHsieTcs ans MoHTaxa Sepam co cTaHaapTHbIM UMI BHYTpM Lkada v ns oCTyna K pasbeMam Ha

3a[Hei naHenu.

YcTaHOBKa CBsI3aHa C UCMOMb30BaHWMEM YCOBEPLLEHCTBOBAHHOIO BbiHOCHOrO UMI DSM303.

MM
Arolimbl
160

6.3

I
52

!

Y 98
3.85

J/ I:I I:I 1 2.04 ¢

176 31
6.93

1

> T1.22

Sepam co crangaptHbIM UMI v mogynem MES 114. YcTaHoBKa ¢ MCrob30BaHUEM MOHTaxXHOW niatel AMTE40

TonwyHa ONOpHOro UCTa: 2 MM.
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Sepam cepun 20, 40
C paclUMpPEeHHbIMU (PYHKLNAMMN

XapakTepucTuku

Ba3oBbin 610K
OnucaHue

Noosw

© ©

10

11

12
13
14
15

3eneHblit CBETOAMOAHBIA MHAMKATOP, YKa3blBAOLLMIA,

410 Sepam BK/HOUYEH

KpacHblii CBETOAMOAHBIV MHAMKATOP HEPABOYEro COCTOSIHUS
Sepam

9 XeNThbIX CBETOAMOMHbIX MHAVKATOPOB.

Tabnuuka ¢ 0603HaYeHMAMM YHKLMIA CBETOANO0B
I'paduyeckuit XK gucnneii

KHorka 0To06paxeHust pe3yNbTaToB U3MEPEHMii

KHomka 0ToOpaxXeHIst aHHbIX AUarHoCTUKM
pacnpeaenuTensHOro annapara, CeTv 1 3NeKTPUYECKON
MalLVHbI

KHorka 0To6paxXeH1st aBapuitHbIX COODLLEHNIA

KHomka kBUTMpOBaHMs Sepam (Mu NOATBEPXAEHUS BBOLA
[NIaHHbIX)

Krorka nopBepxaeHust M cOpoca aBapuiiHbIX COOOLLEHIH
(v nepemeLLieHns Kypcopa BBEPX)

KHorka npoBepky CBETOAMOAHbIX MHAMKATOPOB

(1 nepemeLLieHns Kypcopa BHU3)

KHomka BX0/1a B MEHIO YCTaBOK 3aLLuT

KHomka BX0/1a B MEHIO HACTPOEK NapameTpoB

KHonka BBOAA [1BYX Naponei

MopT Anst NOAKMI0YEHNS K KOMIBIOTEPY

C nomoLubto kHonok "+, ¥, 1 " (9, 10, 11) obecneunBaetcs
nepeMmeLLEeHIe MO MEHIO, NPOCMOTP 1 YTBEPX/EHNE BbIBELEHHbIX
Ha WCNNei 3HaYeHWIA N AAHHBIX

DEBB110

MepepHss naHensb ¢ ycoBepLieHcTBoBaHHbIM UMI
3 |4

M(LQ(L.........

|5
6

11 = 162A grus

12=161Aaus| & —7

13= 163A rus

15 114 13 12 M1 110 19

MepepHsa naHens co ctaHpapTHeim UMI
(6e3 aucnnes)

1 3eneHblil CBETOAMOAHBIN MHAVKATOP, YKa3bIBAIOLLWIA,
410 Sepam BK/HOUYEH =
2 KpacHblil CBETOVOAHBIN MHAVKATOP HEPABOYero COCTOSHMS g
Sepam
3 9xenTbix CBETOANOAHBIX MHAMKATOPOB
4 Tabnnuka c 0603HauEHMAMN GYHKLMIA CBETOANOA0B
5  Knonka noarBepxaeHus u copoca aBapuitHbix COOBLLEHWH,
1 KBUTUPOBaHMS Sepam
6  [opT ans NoaKMIoYEHNs K KOMIbIOTEPY
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Sepam cepuit 20, 40 XapaKkTepucTuku
C PACLLMPEHHBIMMA OYHKUMIMA B 3308bii1 GIOK

OnucaHue

3apHss naHenb Sepam cepun 20

1 basosbiit 6ok 1 2 ‘3

DEBB112

@ 20-KOHTAKTHbIA Pa3beM ANsi NOAKIIOYEHNS:
b 1cTouHMKa BCIOMOraTenbHOro NUTaHus; |—| F
b 4 BbIXOAHbIX pene;
b 1 Bxoaa TOKa HyNeBoi NOCNEA0BATENLHOCTM (TONbKO Sepam
S20, S23, 120, T23, M20).

b Sepam S20, 523, T20, T23, M20:
pasbeM Ansi NoaKIoYeHs Tpex BxoaoB dasHoro Toka (11, 12, 13 )
11 TOKQ HYNeBO#A NOC/IE0BATENBHOCTH.
b Sepam B21 1 B22:
Pa3beM 1 NOAKIIOHEHNS TPEX BXOAOB HA3HOMO HANPSKEHWS!
(V1, V2, V3) n 1 Bxozia HanpsixeHusi HyneBoii
nocnenoeatenbHocTy (VO).

CSH|
=)
18
17—

E ®
i
13 04

1 =,

10 %3
@ Mopt cBA3un 8

7 :'{ 02
@ MopT CBSA3M C BBIHOCHBIMI MOZYNSIMM 5 o

4

2 -/~

1

2 Pa3bem /19 NOAKIIOYEHNs MOLyns BXo0B/BbixofoB MES 114
3 2NpyXWHHbIX 3aLLENKM
4 2BbiCTyNa NS YCTAHOBKM 3anoamL0

+i~

[§ 990600060000000006000 [d

3apHsas naHenb Sepam cepun 40
1 Ba3soblit 610k. 1 2 ‘3

@ 20-KOHTaKTHbI pa3beM NSl MOAKIIOYEHHS!:
b 1CTOYHMKA BCOMOraTeNbHOro NuTaHmus; |—| |_‘
b 4 BbixonHbix pene;
b Bxopa Toka HyneBoii NocneaoBaTeNbHOCTH.

6
f
3
2
1

CSH|
=9
18

17—

% ®
14}‘
134 04

Pa3bem ans nogknioyeHmns Tpex Bxogos dasHoro Toka (11, 12, 13)
1 T0Ka HYNEBOI NOCNEA0BATENbHOCTU

@ MopT cesian =

@ MopT CBA3M C BHIHOCHBIMU MOAYNSMM

@ 6-KOHTaKTHBII pa3bem NOAKNIOYEHNS TPEX BXOAOB (asHOro
Hanpsixenms (V1, V2, V3)

1 =,

10_103
2 Pa3beMm /19 NoAKIodeHns Mofyns BXofoB/BbixofoB MES 114 8 7o
3 2NpyXuHHbIX 3aLLENKN
5 —
4 28BbiCTyNa NS YCTAHOBKM 3aroamL0 & 2
2 -/~
1

+/~

§ 99060000000000006000 [§|F 000000 [3
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Sepam cepuit 20, 40 XapaKTepucTuku
C PaCLUMPEHHBIMU (PDYHKLMAMN 330861 G1OK

TexHun4yeckune xapakTepucTmku

Sepam cepun 20 MwuHumanbHast (6a30Bbii 610k Sepam 6e3 aucnnes, 6e3 mogyns MES 114) 1,2kr
MakcumansHas (6a3oBbiii 6510k Sepam ¢ ycoBeplueHcTBoBaHHbIM UMI v ¢ 1 Moaynem MES 114) 1,7 «kr
Sepam cepum 40 MunumManbHas (6a30Bbili 6ok Sepam 6e3 aucnnes, 6e3 Mogyns MES 114) 1,4kr

MakcumanbHasi (6a30Bbiit 610k Sepam ¢ ycoseplueHcTBoBaHHLIM UMI v ¢ 1 mogynem MES 114) 1,9 «kr

TpaHcdopmatop Toka TonHoe BX0f1HOE CONPOTUBNEHNE <0,020m
TT 1 Aun 5 A (c pasbemom CCAG30 nnu CCAG34) Motpebnenme <0,02BA (g TT 1A)
HomuHanbHbIi ToK: 1 - 6250 A <0,5BA (s TT5A)
HoMWHanbHbIi HeNPEPBIBHO BbIAEPXMBAEMBIN TOK 41n
TNeperpyska, Bbiaepx BTeyeHne 1 ¢ 100In (y 500A)
TpaHcdopmaTop HanpsixeHus [MonHoe BXOAHOE CONPOTUBIIEHNE > 100 kKOm
220B-250«B BxosiHoe Hanpsxexne 100-230/3
HomuHanbHoe HenpepbIBHO BbIAEPXNBAEMOE HaNpPSIXEHNEe 240B
lMeperpy3ka, BblaepxuBaemast B TeyeHne 1 ¢ 480B
Tun gatunka Pt 100 Ni100/120
W3ongums ot 3emin Het HeT
Tok nuTaHus farymnka 4 mA 4 MA
MakcumanbHoe paccTosiHve Mexzy AaT4ikoM 1 MOZyNIEM Tkm
Jlornyeckue BXogbl MES114 MES114E MES114F
Hanpsixeue 24-250Bnoct. Toka 110 - 125B noct. Toka 110 B nep. Toka 220 - 250 B noct. Toka 220 - 240 B nep. Toka
[lnanaso 19.2 - 275B nocr. Toka 88 - 150 Bnoct. Toka 88 - 132Bnep.Toka 176 - 275 B noct. Toka 176 - 264 B nep. Toka
Yacrora - - 47-63Ty - 47-63Ty
Hom. notpebnsiemblii Tok 3MA 3MA 3MA 3MA 3MA
Tun. nopor nepexioyeHmns 14 B nocr. Toka 82 B noct. Toka 58 B nep. Toka 154 B nocr. Toka 120 B nep. Toka
[peaenbHoe BXOLHOE HanpsixeHne B cocrosHmm 1 u 19 B nocT. Toka u 88 B nocT. Toka u 88 B nep. Toka u 176 B nocrt. Toka u 176 B nep. Toka
B coctosiHum 0 y 6 B nocr. Toka y 75 B nocT. Toka y 22 B nep. Toka y 137Bnoct.Toka 'y 48 B nep. Toka
M30n5L1s1 BXOL0B OT APYrvX M307MPOBAHHBIX Py Lieneii YcunenHas YcuneHas YcunenHas YcuneHas YcunenHas
Bbixoabl pene ynpaenenus (kontaktel 01, 02, 03,011) @
Hanpsixenue MocTosHHOE 24 / 48 B noct. Toka 127 B nocr. Toka 220Bnoct. Toka 250 B nocr. Toka -
MepemenHoe (47,5 - 63 ') - - - - 100 - 240 B nep. Toka
TMOCTOSIHHBIIA TOK 8A 8A 8A 8A 8A
OTKsovatoLLas cnocobHOCTb AKTVBHas Harpyska 8/4A 0.7A 0.3A 0.2A -
Harpyska L/R < 20 mc 6/2A 0.5A 0.2A - -
Harpyska L/R < 40 Mmc 4/1A 0.2A 0.1A - -
AKTVBHas Harpyska - - - - 8A
Koad. mowHocTu Harpysku > 0,3 - - - - 5A
BrtoyaroLuiasi cnocobHOCT < 15A3a 200 mc
M30ns1ms BbIXOL0B OT APYTUX M30MPOBAHHBIX FPYNM Lienei Yeunentas
Bbixoap! pene curianusauvm (koHtaktbl 04,012, 013, 014)
Hanpsixenne MocTosHHOE 24 / 48 B nocr. Toka 127 B nocr. Toka 220Bnoct.Toka 250 B nocr. Toka -
MepemenHoe (47,5 - 63 'u) - - - - 100 - 240 B nep. Toka
TNoCTOSIHHBIIA TOK 2A 2A 2A 2A 2A
OTktoyatoLLas cnocobHoCTb AKTVBHas Harpyska 2/1A 0.6A 0.3A 0.2A -
Harpyaka L/R < 20 mc 2/1A 0.5A 0.15A 0.2A® -
Koad. moLwH. Harpysku > 0,3 - - - - 1A
M307151UM91 BLIXOZOB OT APYrX M30MPOBAHHBIX FPYNN Lienei YeuneHHast
Hanpsixenne 24 /250 B nocT. Toka 110/240 B nep. Toka
[vana3soH -20% +10 % -20% +10 % (47.5 - 63 T'u)
Motpe6nenue B HeakTBHOM cocTosHum (" Sepam cepum 20 <4,5Bt <9BA
Sepam cepun 40 <6Br <6BA
MakcumansHoe notpebnexme ! Sepam cepum 20 <8Br <15BA
Sepam cepum 40 <11Bt <25BA
TNyckoBoif Tok Sepam cepum 20, cepum 40 < 10A3a10mc, <28 A3a 100 mkc < 15A 3a nepeblii nonynepuoz,
[lonycTumoe KpaTKoBPeMEHHOE Sepam cepum 20 10mc 10mc
WCYE3HOBEHME NUTaHUS Sepam cepum 40 20 MC 20 MC
Tok 4-20mA,0-20MA, 0- 10 MA, 0- 1 MA
[onHoe conpoTUBAEHME Harpy3kv < 600 Om (BKI0Yas NPoOBOAKY)
ToyHOCTb 0,50 % PEwunmn 0,01 MA

(1) B 3aBucumocTv ot KoHurypaumm.
(2) XapaxTepucTvikn BbIX0AHbIE PEne CoOTBETCTBYIOT cTathe 6.7 crangapta C37.90 (30 A, 200 mc, 2000 cpabarbisaHuii).
(3) Toneko Sepam cepim 20.

: Schpeider
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Sepam cepun 20, 40
C paclUMpPEeHHbIMU (PYHKLNAMMN

XapakTepucTuku

Ba3osbin 610K
XapakTepuCcTUKN OKpy>KatoLLen cpenpl

TecTbl Ha M3ny4exue
M3nyyaemoe anekTpOMarHUTHOE nosne M3K 60255-25
EN 55022 A
HaBezeHHOe anekTpoMarH1THoE nosne M3K 60255-25
EN 55022 B
TecTbl Ha YCTONYUBOCTD K U3JTy4aeMbIM NOMEXam
YCTONYMBOCTb K U31y4aEMbIM NOMEXaM M3K 60255-22-3 10 B/m; 80 MIy - 11Ty,
M3K 61000-4-3 1l 10 B/m; 80 My - 2Ty,
ANSI C37.90.2(2004) 20B/m; 80 MIy - 11Ty,
YCTOI4MBOCTb K 3NIEKTPOCTATUYECKUM Pa3psiiam M3K 60255-22-2 8 kB (Bo3ayx); 6 kB (koHTaKT)
ANSIC37.90.3 8 kB (Bo3ayx); 4 kB (KOHTaKT)
YCTORYMBOCTD K MIEKTPOMArHUTHBIM NONIM MPOMBILLIIEHHOI YaCTOTbI M3K 61000-4-8 \Y 30 A/m (noct.) - 300 A/m (13 ¢)
TecTbl HA YCTOWIMBOGTI: K HaBeJeHHbIM NOMEXaM
YCTORYMBOCTB K HABE,EHHbIM PafM0o4aCTOTHLIM NOMEexam M3K 60255-22-6 10B
YCTOI4MBOCTb K HaBEEHHbIM HECUMMETPUYHBIM Nomexam ot 0 1o 150 KTy M3K 61000-4-16 I}
KoMmyTaLmoHHble nomexu M3K 60255-22-4 AnwmB 4kB; 2,5k /2kB; 5kly
M3K 61000-4-4 v 4kB; 2,5k
ANSI C37.90.1 4kB; 2,5k
3aryxatowye konebaHus yactoToii 1 My M3K 60255-22-1 I} 2,5kBMC; 1 kB MD
ANSI C37.90.1 2,5kBMCuMD
Baryxatowume konebanus yactotoii 100 kTy M3K 61000-4-12 2.5kBMC; 1kBMD
VMnynbCHblE nomMexu M3K 61000-4-5 1l 2kBMC
MepepbiBbl B N0AAYE NUTAHUS M3K 60255-11 Cepust 20: 100 % 3a 10 mc
Cepusi 40: 100 % 3a 20 mc
B paGouem pexume
Bubpauwms M3K 60255-21-1 2 1gn; 10Ty - 150 My
M3K 60068-2-6 Fc 3Ty - 13,2 My; amna. = +1 mm (+0,039 In)
M3K 60068-2-64 2Mm1
Ynapsbl M3K 60255-21-2 2 10gn/11mc
3emneTpsicenns M3K 60255-21-3 2 2.gn (ropu3oHT.)
1.gn (BepTuk.)
B oTknioueHHOM cocTosiHun
Bubpaums M3K 60255-21-1 2 2gn; 10Ty - 150y
Ynapbl M3K 60255-21-2 2 30gn/11mc
Tpscka M3K 60255-21-2 2 20gn/16 mc
B paGoyem pexume
Xonop, M3K 60068-2-1 Cepus 20: Ab -25°C
Cepusi 40: Ad
Cyxast xapa M3K 60068-2-2 Cepus 20: Bb +70°C
Cepws 40: Bd
HenpepbiBHOE BO3AEACTBIE BIaXHOI Xapbl M3K 60068-2-3 Ca 10 cyT.; OTH. BnaxH. 93%; 40 °C
W3meHenme TemnepaTypbl C 3aAaHHOI CKOPOCTbIO M3K 60068-2-14 Nb -25°C-+70°C
5 °C/MuH
CongiHoii TyMaH M3K 60068-2-52 Kb/2
TecT Ha KOppO3MI0/MCTIbITaHNE 2 ra3amm M3K 60068-2-60 C 21 ¢cyT.; OTH. BnaxH. 75%, 25°C,
0,5 yacteit/mnH. H,S;
1 yacTb/MnH. SO,
TecT Ha Koppo3uio/mcnbiTaHue 4 rasamm M3K 60068-2-60 MeTop Ne 3 21 cyT., OTH. Bnax. 75%, 25°C,
0,01 vacreit/mnH. H,S; 0,2 vacteii/miH. SO,;
200+/-20 NO,, 0,02 yacreii/mnH. Cl
EIA 364-65A A 21 cy., 75% OTH. BnaxHocTb npu 25 °C;
0,01 vacreit/mnH. H,S; 0,2 vacteii/mi. SO,;
0,02 yacteit/mnn. NO,; 0,01 wacreit/mnH. Cl,
Mpw xpanenun @
Xonog, M3K 60068-2-1 Ab -25°C
Cyxasi xapa M3K 60068-2-2 Bb +70°C
HenpepblBHOE BO3AEACTBME BIAXHOI Xapbl M3K 60068-2-3 Ca 56 cyT.; oTH. BnaxH. 93%; 40 °C
TecTbl Ha Ge30nacHOCTL Kopnyca
CTeneHb 3alWmTbl NepeHei naHenn M3K 60529 P52 [ipyrue 3aKpbiTble NaHENH, 3a UCKITIOYEHNEM
3a/Heit naHenn P20
NEMA Tun 12

OrHecToiikocTb
TecTbl Ha 3neKkTPo6e30nacHOCTL
Wmnynec 1,2/50 Mke

M3K 60695-2-11

M3K 60255-5

McnbiTaHre NpoBONOKOIA, packaneHHoi Ao 650 °C

5B

QneKTPUYECKast MPOYHOCTb MPY TOKE MPOMBILLIEHHOI YaCTOTbI

M3K 60255-5

2kB-1muH @

e apMOHW3MPOBaHHbIIA CTaHAAPT: b EBponeiickas AMpexTBa no anekTpoMarH1THoiA coBmectumocTit (EMCD)
EN 50263 2004/108/EC ot 15 nexabpsi 2004 .
b Esponeiickast AMpeKTVBa N0 HU3KOBONLTHOMY 060pyA0BaHMIO (LVD)
2006/95/CE ot 12 nekabps 2006 T.
UL- e UL508 - CSA C22.2 1" 14-95 [okymenT E212533
CSA CSAC22.2n° 14-95 /n° 94-M91 /n° 0.17-00 [okyment 210625

(1) 3a uckniodervem ki cBan: 3 kKB B HECUMMETDUYHOM 1 1 KB B CUMMETDUYHOM PEXVME.

(2) 3a ncknrodernem mHmi cesau: 1 kB (BeicTByoLIEe 3HAYEHWE).
(3) Sepam gonxeH xpaHUTLCSA B 3aBOLICKOI YrakoBKe.
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Sepam cepuit 20, 40 Cxembl noaknioNeHUs
C pacwmpeHHbIMH beHKLI,MSIMM 583OBbM 6J'IOK

Sepam cepumn 20

Sepam $20, $23, T20, T23MM20 Sepam B21 n B22

L1 L1
L2 12
“L3 “L3
| . 1)
af
\ \ CCA630 CCT640
4 ‘|l 1
1 E[>
3 ! e Vi)
{3 2 E[> |2 ez >
6 5
{3 3 E[> 6 V3
& V0
i 19 |®
< O T ED
— ]
17 =
s & D A
14 ;I 04 104
13
1 o= 1 :
10 =] o3 0 [ £]03
g o= gl =2
7 & %102 78 [ 52102
[
5 : 5
Je=p T
2 2
=/~ =/~
+/~ 1 +/~ 1
(1) [aHHas cxema noaKmoYeHNs 103BONISIET PACCHUTBLIBATB HAMDSIXEHNE HYJIEBOM MOCAEA0BATE/ILHOCTA.
Moaknioyexue
B uensx 6e3onacHOCTy (AN UCKIOYEHNS AOCTYNA K BbICOKUM HanpsXKeHNSM), BUHTbI BCE
MCNOJIb3YeMbIX WK HE UCTI0JIb3YEeMbIX KJIEMM A0JDKHbI ObITb 3aTAHYTbI.
@ C BUHTOBBLIMM 3aX1MaMn CCA620 b kabenu 6e3 HaKOHEYHIKOB:
Vv Makc. 1 nposoa ceyenmem 0,2 - 2,5 mm? (U AWG 24-12)
1M Makc. 2 npoBopa cedernem 0,2 - 1 mm? (u AWG 24-16)
V' [JIMHA 3a4MCTKV NPoBOAOB: 8 - 10 MMm;
b kaben ¢ HakoHeyHUKaMm:
V' PEKOMEHyEMbIe HAKOHEUHMKM:
DZ5CE015D pist 1 npoBoaa ceyetnem 1,5 mm?;
- DZ5CE025D ans 1 npoBofia ceyeHrem 2,5 Mm?;
- AZ5DE010D ans 2 npoBoAoB cedeHuem 1 Mm?;
V' [JIMHA M30mMpytoLLieit Tpyoku: 8,2 Mm;
V' [UIMHA 324MCTKW NPOBOIOB: 8 MM.
C 3aX1Mamu Mof, KOMbLIEBbIE CCA622 D KonbLIEBbIE MK BUNOYHBIE HAKOHEYHUKY 6,35 MM;
HaKOHEYHMKM 6,35 MM b makc. ceuexne npoeopa 0,2 - 2,5 Mm? (U AWG 24-12);
b pnnHa 3a4ncTk NpoBopoB: 6 MM;
b cneumanbHblii MHCTPYMEHT [11st 06X1IMa HAKOHEYHWKOB;
b He Gonee 2 KoNbLEBLIX MW BUMIOYHBIX HAKOHEYHMKOB HA 3AXUM;
b momeHT obxatus: 0,7-1H-m
e [Iinsi Sepam S20, S23, T20, C 33X1Mamm N0f, KONbLIEBbIE CCA630, CCA634 anst noakmioyetms TT | b cedenve nposopa 1,5 - 6 Mm? (AWG 16-10)
T23 nM20 HAKOHEYHWKM 4 MM 1Anm5A b momeHT 0bxatusa: 1,2H-m
pasbem RJ45 CCA670 pnst noaknioyeHms 3 gatumkos | Betpoe B garumk LPCT
LPCT
[insi Sepam B21 1 B22 C BUHTOBBIMM 33X1MamMm CCT640 AHanorvyHo noakioyeHnio CCA620
@ Pasbem RJ45, seneHbiii CCA612
@ Pasbem RJ45, yepHbiii CCA770: 1=0,6 ™M
CCAT72:1=2m
CCAT74:1=4m
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Sepam cepui 20, 40 Cxembl nogknioveHus
C pacwmnpeHHbIMHU CDYHKLI,MSIMM Ba3OBb|l71 6J'IOK

Sepam cepun 40

L1
L2
L3

EB8116

\ \ CCAB30

®) 1
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EEE
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(1) JaxHas cxema nogKkoHeHns no3BONSET PACCYUTHIBATL HAMPSXEHUE HyNEeBOM MOCEL0BATENIbHOCTH.
(2) lMepembiukn ang coennrHenns knemm 3 n 5 noctasnsiores ¢ passemamy CCA626 n CCA627.

MoaxknioyeHue

B uensx 6e3onacHocTu (mnsa ncknioyeHns A0CTYNa K BbICOKUM HanpsXXeHNsiM), BUHTbI BCE
UCNOJIb3YyeMbIX U1K HE UCMOJIb3YEeMbIX KJIEMM A0/KHbI ObITb 3aTAHYThI.

@ C BMHTOBBIMM 33X1MaMK CCA620 b kabenv 6e3 HaKOHEYHMKOB:

v Makc. 1 npoBop cevenmem 0,2 - 2,5 mm? (U AWG 24-12)
W1 Makc. 2 nposoga cevermem 0,2 - 1 mm? (U AWG 24-16);
[LUIMHA 3a41CTKM NPOBOAOB: 8 - 10 MM;
Kkabenm ¢ HaKOHEYHMKaMN:
PEKOMEH/YEMbIE HAKOHEYHIKM:
DZ5CE015D pyis 1 npoBoaa ceyetnem 1.5 Mm?;
DZ5CE025D ans 1 npoBofia ceyeHrem 2,5 Mm?;
AZ5DE010D 1 2 NpoBOA0B ceyeHnem 1 Mm?;
[IUIMHA U3onmpyloLei Tpyoku: 8,2 Mu;
JUIMHA 3344CTKV NPOBOZOB: 8 MM.

' < o<

KOMbLIEBBIE UMW BANIOYHBIE HAKOHEYHUKM 6,35 MM ;

makc. ceyenme npoeopa 0,2 - 2,5 Mm? (U AWG 24-12);

JUIMHA 3344CTKI NPOBOJIOB: 6 MM;

cneuvanbHblii MHCTPYMEHT sl 06XMMa HAKOHEYHKOB;

He 60onee 2 KOMbLIEBbIX U BUNIOYHbIX HAKOHEYHWKOB Ha 33XMM;
MoMmeHT obxarust: 0,7 - 1H+m

C 3x1Mamu nog, KONbLIEBbIE CCA622
HaKOHEYHUKM 6,35 MM

C 3ax1mamu nog, KoMbLIeBbIE CCA630, CCA634 mns nopknioyeHus TT ceyeHue nposoga 1,5 - 6 mm? (AWG 16-10);
HAaKOHEYHUKM 4 MM 1Anm5A MOMeHT obxatust: 1,2 H « M.

Pasbem RJ45 CCA670 s nopknioyenns 3 gatumkos | Betpoer B patumk tuna LPCT
LPCT

Pa3vem RJ45, Genbiit CCA612

co|ococoooo|<< !

Pasbem RJ45 (4epHblit) CCA770: =0,6 ™
CCA772:1=2m

CCAT74: l=4wm

C BUHTOBLIMM 3aXVMaMK CCA626 AnanoruyHo nogkniosenmio CCA620
C 3aX1Mamu Mofi KOMbLIEBbIE CCA627 AnanoruyHo nogxntoueHuio CCA622
HaKOHEYHMKY 6,35 MM

@ @@
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DEB8117

DEBB8118

DEB8119

Sepam cepun 20, 40
C paclUMpPEeHHbIMU (PYHKLNAMMN

Cxembl noaknioNeHUs

Ba3osbin 610K
I'Io,u,Kmoqume BXOo40B Cba3HOI'O TOKa

L1

L1

L1

L2

L2 |L3
CCA630/
CCAG634
1 >
s g
(rd gD
L2 |L3
CCAB30/
CCAG
1 >
el
6
(7 =seED

CCA670

177

888

{177
0]

Onucaunue
Mopkniouetne Tpex TT 1A/ 5 Ak pasbemam CCAG30 unu CCAG34.

M3mepeHue 3HauyeHuii TOKOB B Tpex dasax NO3BOMSET PACCHUTLIBATH TOK HYNEBOW NOCNEN0BATENLHOCTM.

MapameTpbl

Tun patynka TT5AumTT1A
M3mepsiemble Toku 11,12,13
HomuHanbHbIA TOK (In) 1A-6250A
Onucanue

Monkniouene aByx TT 1 A /5 Ak pasbemam CCA630 nnm CCAG34.

3MepeHust 3HaueHuiA TOKOB B 1-4 1 31 hasax AoCTaTouHO Ayisi 0BecrieyeHist Beex GpyHKLINIA TOKOBOIA
3aWmTLl B Ppasax.

Tok 2-i1 $asbl 12 ncnonb3ayetcs TobKO Ans GYHKLMIA M3MEPeHUs, Npn 3ToM npegnonaraetcs, 4to 10 = 0.

[laHHas cxema He Mo3BOJISIET PACCUMTLIBATL TOK HYNEBON NOCIEA0BATENLHOCTH.

MapameTpbl

Tun patynka TT5AumTT 1A
M3mepsiemble Toku 11,13
HomuHanbHbIl TOK (In) 1A-6250A
Onucanue

MopknioueHne Tpex TpaHcpopmaTopoB Toka Manoi MowwHocTy (LPCT) ¢ nomolwsio pasbema CCAG70.
lMopknioueHne Tobko 0AHOro UM ABYX AaTumkos Tuna LPCT He gomyckaeTcsi, NOCKONbKY 310 NPUBOAUT
K MEpeXofly YCTPOICTBa Sepam B aBapuitHblii pexvM paboThl.

13mepeHue 3HaueHwii TOKOB B TPEX (pasax No3BONSIET PACCUMTLIBATL TOK HYNIEBOIA NOCNEA0BATENLHOCTH.

MapameTpbl

Tun parunka LPCT

M3mepsiemble Tokn 11,12,13

HomuHanbHbIA TOK (In) 25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000

nm 3150 A

IMpumeyanme: napametp In cnenyer 3aaatb ABaAXAbI:

b nporpammHbiM criocobom — ¢ ycoBepLueHcTeoBaHHoro UMI wm vepe3 10 SFT2641;
b annapartbiM criocobom — ¢ nomoLLbio Mukponepekioyarencii Ha passeme CCA670.
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Sepam cepwit 20, 40 Cxembl noaknioveHus
C paCLLIMpeHHbIMM CbYHKLI,MFIMM Ba3OBbIVI 6J'IOK

[MNopkntoYeHme BXO40B TOKa HyN1leBOM
nocnenoBaTenbHOCTH

BapwuaHTt 1: pacuyeT 3HaueH s TOKA Hy/1IeBO NOC/IeA0BaTENIbHOCTH M0 CyMMeE TOKOB B TpeX ¢pa3ax

Onucanue

Tok HyneBow NocenoBaTeNbHOCTM ONPEAENseTCsl BEKTOPHOI CyMMOIA 3Ha4YeHNiA TOKOB B Tpex dasax I1, 12
1 I3, namepeHHoii ¢ NoMOLLbIO Tpex TpaHchopmaTopos Toka 1 A/ 5 A unm Tpex jaTumkos Toka Tna LPCT.
CM. CxeMbl NO[KITI0YEHINSI TOKOBbIX BXOZOB.

MapameTpbl
Tok HyneBoi HoMuHanbHbI TOK HyNeBomn [vana3oH usmepeHus
nocnepoBaTenbHoCTH nocnefoBaTeNbHOCTH

CymMma Tpex TokoB Is In0 = In, TOK nepBuyHoIt 06MOTKN TT 0,1-401n0

BapuaHT 2: uamepeHue Toka HyJIeBOW NoCNe0BaTe/IbHOCTM C MOMOLLBIO TOpa Hy/ieBo nocnepoBarensHocT CSH 120

wnm CSH 200 (craHpapTHas cxema nopKnioueHus)

L1]JL2|L3 Onucanue

X ® JlaHHas cxema PeKOMEHAYETCS 191 3aLUNTbI CeTeli C N30AMPOBAHHON 1 KOMMEHCUPOBAHHOMN HEATPANbIO,
! TpebyioLyx 0BHaPYXeHIsi 04eHb HU3KVX TOKOB NOBPEXAEHMS.

19
| >
1 MapameTpbl
[
: 1l = Tok Hynesow HomuHanbHbI TOK HyneBsomn [Avnana3on namepenus
1 : = nocnenoBaTeNnbHOCTH nocneaoBaTeNnbHOCTH
CSH HomuHanom 2 A In0=2A 0,2-40A
CSH HommHanom 5 A In0=5A 0,5-100A
(Sepam cepum 40)
CSH HommHanom 20 A In0=20A 2-400A

BapwuaHT 3: namepeHue ToKa Hy/1IeBO# NocNeA0BaTeNbHOCTH C MOMOLLIO TpaHcdopmaTopaToka1A/5A

n pasbema CCA634

L1 L2 |L3 Onucanue

M3mepeHue ToKa HyneBoii NOCNEN0BATENbHOCTY C MOMOLLLIO TpaHchopmatopaToka 1A/ SA.
b BeiBop 7: TT1A

b BbiBop 8: TT5A

DEB8121

( E MapameTpbl
( ; Tok Hynesow HomuHanbHbIV TOK HyneBsomn [mana3on namepenus
= nocnefoBaTeNnbHOCTH nocnefoBaTeNbHOCTH
1A In0 = In, Tok nepau4Hoit obMoTKM TT 0,1-20In0
TT 1 A, 4yBCTBUTENbHBIi In0 = In/10 (Sepam cepuu 40) 0,1-20In0
TT5A In0 = In, TOK nepeuyHoit 06MoTKN TT 0,1-20In0
TT 5 A, 4yBCTBUTENbHBIi In0 =In/10 (Sepam cepum 40) 0,1-20In0

L1 L2 |L:
CCA634

DEB8122

—
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Sepam cepuit 20, 40 Cxembl noaknioNeHUs
C pacwmpeHHbIMH beHKLI,MSIMM 583OBbM 6J'IOK

MogxkntoyveHne BXxoaoB Toka HYﬂeBOﬁ

nocnenoBatesibHOCTU
Onucaunue
g L1|L2|Ls [pomexyTouHbii konbuesoi Top CSH 30 ncnonb3ayetcs ans noaktoyeHns Sepam K TpaHchopmaropam
g, " Toka 1 A/5AC Lenbio u3MepeHns Toka HyNnesoi Noces0BaTebHOCTM:
! " b nogkniouenre npomexyTouHoro konbLieBoro Topa CSH30 k TT 1 A: BbINOAHMTS 2 BUTKA HA NEPBUYHON
obmoTtke Topa CSH;
X b noakniouenre npomexyTouHoro konbLiesoro Topa CSH30 k TT 5 A: BbINONHWTL 4 BUTKA HA NEPBUYHOI
X B 0bmoTke CSH;
! ! b nns Sepam cepun 40 MOXHO yBENMUMTH YyBCTBUTENBHOCTL B 10 pas, 3aaas HacTpoitky In0 = In/10.
1 1
| X ® MapameTpbl
: : on 19 Tok HyneBoiA HomuHanbHbIi TOK HyneBoin [Avana3oH usmepeHus
I 1 y 18 Ij_O:D nocnepoBaresibHOCTU nocnenoBaresibHOCTH
E E TT5A: 2 BuTKa = TT1A In0 = In, TOK NepBuyHoI# 06MoTKM TT 0,1-201In0
| \ TT 5 A: 4 BuTKa TT 1 A, 4yBCTBUTENbHbIA In0 = In/10 (Sepam cepuu 40) 0,1-20In0
TT5A In0 = In, TOK NepBIYHOIt 06MOTKM TT 0,1-201n0
TT 5 A, 4yBCTBUTENbHDIA In0 =1In/10 (Sepam cepum 40) 0,1-20In0
L1|JL2 |L3 I
CCA630
: 4
0¥ @
5
0k BT 1L
6
Q@ (BT TN
CSH30 @
on 19
o tep
TT 5A: 2 Butka =
TT 5 A: 4 BuTKka

Anantep ACE 990 ycTaHaBNMBAeTCS MEX1Y TOPOM HYNEBOI NOCNEA0BATENBHOCTM, UMEOLLMM

k03 duument TpaHchopmaumm 1/n (50 y n'y 1500), 1 BxonoM Toka HyneBoii NOCEA0BATENLHOCTY pene
3awmThl Sepam.

[laHHas cxema no3sonsieT NOAKNI0YATL UMEIOLLMECS TOPbI HYNEBO! NOCNEN0BATENbHOCTM.

L1gL2 L3 OnucaHue
0
[
[

DEB8125

1
1
| MapameTpbl
: = Tok HyneBoi HomuHanbHbIi TOK HyNEeBO# [nana3oH nsmepeHus
! nocnepoBaTeNbHOCTH nocnepoBaTeNbHOCTH
ACE990, ananasoH 1 In0=1lk.n" 0,1-201n0
(0,00578 y k'y 0,04)
ACE990, anana3oH 2 In0=lk.n" 0,1-201n0
(0,0578 y ky 0,26316)

(1) n = Konmy4eCTBO BUTKOB Ha CEDAEYHUKE TOPA HY/IEBOM MOCEA0BATENILHOCTH.
k = KoagpuLmeHT, onpenensembiii B COOTBETCTBUM C KOMMHECTBOM BUTKOB Ha aaantepe ACE 990 n ycTaBkoii,
ucrone3yemort Sepam.
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Sepam cepui 20, 40 Cxembl nogknioveHus
C pacwmnpeHHbIMHU CPYHKLI,MSIMM BXO,D,bI Hal'lp9l>|<eHl49l

Sepam cepumn 20

Llenu BTOpKYHBIX 06MOTOK TPaHCHOPMaTOpa GpasHOro HANPSHKEHHS W HAMPSIXEHUS HYNEBOM
nocneaoBaTeNbHOCTY NOAKII0YAOTCS K pasbemy CCT640 (MapkupoBka ) Ha Sepam cepum 20 (Tun B).
Pasbem CCT640 nmeert 4 TpaHchopmaTopa Ans pa3esiki 1 COrnacoBaHnst CONPOTUBIEHNS BXOAHBIX Lienen

TH n Sepam.
L1
L2 MapameTpbl
g = Hanpsixenus, namepsiemble TH V1,V2,V3
2 Hanpsixenue HyneBoii nocneoBaTenbHoCTH Cymma Tpex Hanpsbkermit V
HocTynHble pyHKUMN
M3mepsiemble HanpsxeHus V1,V2,V3
Bbluncnsiemble 3HaueHus U21,U32, U13, V0, vd, f
Jl0CTynHblE M3MepeHus Bce
[ocTynHble GyHKLMM 3aLMTHI (B 3aBUCUMOCTM OT TUNa Sepam) Bce
MapameTpbl
X Hanpsxenus, uamepsiemie TH V1,V2,V3
Hanpsixenue HyneBoii nocnesoBaTenbHoCTH BHewuruit TH
HocTynHble pyHKuMN
M3amepsiemble Hanpsxexns V1,V2,V3,V0
Bbluncnsiemble 3HayeHms U21,U32, U13, vd,
Jl0CTynHblE M3MEpeHus Bce
[locTynHble GyHKUMM 3aLMTHI (B 3aBUCUMOCTM OT TUNa Sepam) Bce
MapameTpbl
Hanpsixenus, navepsiemble TH U21, U32
HanpsixeHue HyneBoii nocneaoBaTenbHOCTH Het
BocTynHbie GyHKUMK
M3mepsiemble HanpskeHus V1,V2,V3
Bbluncnsiemble 3HaueHus U13,vd,
Jl0CTynHblE M3Mepenus U21,U32, U13, Vvd, f
JLlocTynHble GYHKUMM 3aLmThl (B 3aBUCUMOCTY OT TUMa Sepam) Bce, 3a uckntouenmem: 59N, 278
@ = MapameTpbl
g - Hanpsxenus, usmepsiemsle TH u21
" Hanpsixenue HyneBoii nocneoBaTenbHoCTH BHeLwHuii TH
DocTtynHbie GpyHKuMK
M3mepsiemble HanpsKeHus U21,V0
Bbiyucnsaemble 3xHayeHns f
JLloCTynHblE M3MEpeHUs u21,vo, f
JlocTynHble GYHKLMM 3aLmThI (B 3aBUCUMOCTY OT TMMa Sepam) Bce, 3a ucknioyennem: 47, 27D, 27S
MapameTpbl
Hanpsixenus, namepsemble TH u21
HanpsixeHue HyneBoii nocneaoBaTenbHOCTH Het
BocTynHbie GyHKuMK
M3mepsiemble HanpskeHus u21
Bbluncnsemble 3Ha4enmns f
Jl0CTynHblE M3MepeHus u21, f
JlocTynHble GYHKUMM 3aLuThI (B 3aBUCUMOCTM OT TUMa Sepam) Bce, 3a uckntouenmem: 47, 27D, 59N, 27S

Sdénelder 85

Electric



Sepam cepwit 20, 40 Cxembl noaknioveHUs
C paCLLIMpeHHbIMM prHKLI,MSIMM BXO,EI,bI Hal'lp9|>KeHVl9|

Sepam cepun 40

Llenu BTOpKyHbIX 06MOTOK TpaHCHOpMaTopa PpasHOro HAMPSKEHIS W HAMPSXKEHWS HyNEBON
10CNe10BaTENbHOCTY MOAKIIONAIOTCS HEMOCPEACTBEHHO K pasbemy, 0603HaYeHHOMY MapKVUPOBKOI @
Tpu TpaHchopMaTOpa /1Sl Pa3Bsi3ki U COrIACOBAHMNS COMPOTMBNEHWS BCTPOEHbI B 6a30Bblii 610K

Sepam cepun 40.

Bapuant 1: namepeHue Tpex ¢pasHbiX HanNpsHKeHU (CTaHAapTHaA CXema NoAKIoYeHus)

Ycraska TpaHchopmaropa GpasHOro HanpSKEHNs v

YcTaBka TpaHChOpMaTopa HanpsKeHNs HYNeBOiA NOCNEA0BATENbHOCTI Cymma 3V

V13mepsiemMble HanpsxeHms V1,V2,V3

Bbluncnsiemble 3HaueHUs U21, U32, U13,V0, vd, Vi, f
Heunamepsiemble HaNpsixeHus Het

DYHKLMM 3AWWMTHI He BBIMONHSIOTCS (B 3aBUCUMOCTM OT TvNa Sepam) Her

BapuaHT 2: nsmepeHue ABYX IMHEAHbIX HANPSHXXEHUI U HaNPSXKEHUS HYNeBow NoC/Ief0BaTeNIbHOCTH

L2 YcTagka TpaHcdopmaTopa $hasHoro HanpsxeHus u21,U32
gkl l YcTaBka TpaHchOpMaTopa HanpsXeHUs HyneBoii NOCNEA0BATENLHOCTI BHewwrmii TH
B )
V13mepsiemble HanpsxeHus U21, U32,V0
Bbluncnsiemble 3HaueHUs U13,V1,V2,V3,Vvd, Vi, f
) Henamepsiemble HanpsxeHus Her
DyHKUMM 3ALMTHI He BIMOMHSIOTCS (B 3aBUCUMOCTM OT TvNa Sepam) Het

BapuaHT 3: namepeHue ABYX IMHEAHbIX HANPSXEHUM

Ycraska TpaHchopmaropa GpasHOro HanpPSKEHNs u21,U32
YcTaBka TpaHChOpMaTopa HanpsXeHUs HyNeBoiA NOCNEA0BATENLHOCTI Het
V3mepsiemble HanpsxeHms u21,U32
Bbluncnsiemble 3Ha4eHus U13,vd, i, f
Heunamepsiemble HaNpsixeHus V1,V2,V3,V0
DYHKLMM 3AWMTHI He BBIMOMHSIOTCS (B 3aBUCUMOCTM OT TvNa Sepam) 67N/67NC, 59N
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Sepam cepwit 20, 40 Cxembl noaknioveHus
C paCLLIMpeHHbIMM CbYHKLI,MFlMM onﬂ.bl Hal'lpﬂ>|<eHM9|

Sepam cepun 40

BapuaHT 4: namepeHue 0iHOro IMHEHHOro HanNPSHXEHUS U HanpPsHKEHUS HYNIeBOI NOC/IeA0BaTENbHOCTH

L2 YcTagka TpaHchopmaTopa GpasHOro HanpPsXEHNs u21
YcTagka TpaHChOpMaTopa HanpsiXeHUs HyNeBo NOCAEL0BATENbHOCTI BHewwnuii TH
4 M3mepsiemble HanpsKeHus u21,vo
Bblyncnsemble 3HaveHus f
HenamepsieMble HanpsixeHus U32, U13, V1,2, V3, vd, Vi
DYHKLMM 381U TBI HE BBINOHSIOTCS (B 3aBUCMMOCTY OT TvNa Sepam) 67,47, 27D, 32P, 32Q/40, 27S

BapwmaHT 5: usmepeHue 0gHOro IMHEIHOro HanpPsHKeHUs

L2 YcTagka TpaHchopmaTopa GpasHOro HanPsXEHNs u21
YcTagka TpaHChOpMaTopa HanpsiXeHUs HyNeBoN NOCAEL0BATENLHOCTU Het
M3amepsiemble Hanpsxexus u21
Bblyncnsemble 3HaveHus f
HenamepsieMble HanpsixeHus U32, U13, V1, V2, V3, V0, vd, Vi
DYHKUMM 381U TBI HE BBINOHSIOTCS (B 3aBUCMMOCTY OT TvNa Sepam) 67,47, 27D, 32P, 32Q/40, 67N/67NC,
59N, 278
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) NHCTP

schneider-electric.com

C 3arnaBHON CTPaHWLLbI 3TOMO
MeXyHapoaHOro canta C MOMOLLbIO
BCEro ABYX LLEeN4KOB MbILLIbIO MOXHO
NONYYUTb OOCTYN K UCHEPNbIBAKOLLEN
nHopmaummn o6 nsgenusax Schneider
Electric c npambIMK CCbINKaMmn Ha:

p O6LLNPHYIO BUBANOTEKY
OOKYMEHTaUMN: TEXHUYEeCKue
onucaHus, Katanoru, 6poLutopsl,
OTBETbI Ha 4acTo 3afaBaemble
BONPOCLINT.A,;

p pykoBoAcCTBa no Bblibopy
o60pynoBaHns U3 3N1eKTPOHHOIO
Karanora;

p CanTbl Npoun3soguTenen
KOMMNNEKTYIOLLMNX C aHUMUPOBAHHbIMMU
MOOENAMN U3OENNN.

Ha canTte TakXXe MOXHO HanTH
NNIIOCTPUPOBAHHbIE 0630,
HOBOCTM, Ha KOTOPbIE MOXHO
NoAnNucaTbCs, NepedeHb KOHTaKToB

B Pa3fIMYHbIX CTPaHax mmpa n T.4.

YMEHTbI

O6y4yeHune

Kypcbl 06y4eHns No3sBonaT Bam
NO3HaKOMUTLCSA C onbIToM Schneider
Electric no moHTaXxy ycTaHOBOK,
paboTe Nof, HanpaXeHNem 1 4pyrum
BONpocam, 6narogaps 4emy bl
CMOXeTe NOBbICUTb 3PPEKTUBHOCTL
cBOeun paboTbl 4NA rapaHTUPOBAHHOIO
yO0BNETBOPEHUS 3aNpOCOB K/IMEHTOB.
B y4e6Hyto TemaTumky BXxogaT
HavasibHbIN KypC Mo pacnpeneneHuio
31EKTPOIHEPTUN, U3yHeHne
KOMMYTaLMOHHOro o6opynoBaHus
CPeLHEero 1 HA3KOro HanpPsXeHus,
NPOEKTUPOBaHNE, IKCMyaTaums

1 0BCNY>KMBAHWE 31eKTPOYCTaHOBOK
HWU3KOro HaNPAXeHWs U gpyrue
BONPOCHI.
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Sepam cepun 20, 40

C pacMpeHHbIMU PYHKUNAMMA
Sepam cepumn 60

Sepam cepumn 80

Sepam cepumn 60

OnuncaHne NUHenKn NPoayKToB 5
Sepam cepuit 20, 40 ¢ paclUMPEHHBIMU OYHKLUSIMN 51
Sepam cepum 60 90
Ta6bnuua BbiGopa 90
DYHKLUK 92
Bxopabl paTynMKkos 92
OcHOBHbIe NapameTpbl 93
U3mepeHna n guarHoctuka 94
OnucaHwve 94
XapakTepucTukm 98
3awumTa 99
OnucaHve 99
KpuBble OTKNIOYEHUS 105
OCHOBHbIe XapaKTepUCTUKN 107
[nanasoH HacTponku 108
YnpasneHue n KOHTPoNb n2
OnucaHne 12
OnuncaHve npefBapuTeNbHO YCTaHOBIEHHbIX (PYHKLMI 13
ApanTaums npefBapuTesibHO YCTaHOBNEHHbIX OYHKLIMA
c nomotpbto MO SFT2841 17
XapakTepucTukmn n9
Basosbii 6nok n9
MpepncTtaBneHune 19
OnucaHwve 123
TexHu4eckme xapakTepucTukm 125
XapaKkTepuCTUKK OKpy>KatoLLLen cpebl 126
Pa3smepbl 127
CxeMbl NOAKNIOYEHUA 128
basoBbifi 6nok 128
MopknioueHue 129
Bxopp! dpa3Horo Toka 130
Bxopp! TOKa HyneBown nociie[oBaTeNbHOCTU 131
Bxopab! pazHOro HaNPAXKEHUA U HaNPSXKeHU HyNneson
nocnenoBaTenbHOCTU 133
OCHOBHbIe KaHanbl 133
JocTynHble dpyHKUmMM 135
MoHTax 135
basosbii 6nok 135
CxeMbl NOAKNOYEHNS BXOL0B Pa3HOMo HanpsxkeHus Sepam cepum 60 135
Sepam cepun 80 137
LonosiHnTenbHbIe MoaYN N NPUHALNEXHOCTH 191
bnaHk 3akasa 277
Schneider 89
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Sepam cepum 60 Tabnuua Bbibopa

MT3 B ¢pazax 50/51 4 4 4 4 4
MT3 ot 3ambikaHus Ha 3emnio/uyBcTBUTENb-  SON/51N 4 4 4 4 4
Has 3alMTa OT 3aMblkaHus Ha 3emnio (! 50G/51G

YPOB 50BF 1 1 1 1 1
MT3 o6patHoit nocnea0BaTeNbHOCTH 46 2 2 2 2 2
Tennosas 3awwra kabens 49RMc 1

TennoBasi 3awTa anekTpuyeckoii MawmHbl M 49RMc 2 2 2
Tennosas 3alLyTa KOHAEHCATOPOB 49RMc

Ivddep. 3almTa oT 3aMblKaHNs Ha 3eMNI0 64REF 2 2

Hanpagnentas MT3 B dazax " 67 2 2

HanpagnexHast MT3 ot 3amblkaHus Ha semnio ™ 67N/67NC 2 2 2
MakcumansHas Hanpas/ieHHas 3alumTa 32P 2 2 2
aKTMBHOI MOLLHOCTM

MakcumanbHas HanpaeneHHas 3awmTa 32Q 1
PEaKTUBHOI MOLLHOCTH

HanpaeneHHasi 3aluuTa MUHUMaNbHOM 37P

aKTMBHOI MOLLHOCTM

MuHuManbHas TOkoBas aluumTa B dasax 37 1
[MpeBblLLEHe NPOAOAXUTENBHOCTM NyCcKa/ 48/51LR/14 1
6N10KMPOBKa POTOpa

OrpaH1YeHIe KOMYECTBa NyckoB 66 1
3alumTa oT aCUHXPOHHOIO pexuma 40 1

¢ noTepeit Bo36yxaeHust (Mo MUHUMabHOMY
NOIHOMY COMPOTUBIIEHNIO)

3aLwvTa no Makc. 4acToTe BpaLLeHus 12 v
(2 ycTaBku) @

3alLmTa Mo MMH. YaCTOTE BPALLEHUS 14 \%
(2 ycrasku) @

MakcumanbHasi TokoBasi 3aluuTa B dasax 50v/51V

C KOPPEKLWElt N0 HanpsKeHMIo

3almTa MUHIMANBHOTO NOJHOMO 21B

COMPOTUBAEHMS

3aLuMTa MUHMMAILHOTO HANPSKeHNs 27 2 2 2 2 2

(nuHeiiHoro unmn dasHoro)

3aLuTa MUHUMALHOTO HaNpsXeHus npsimoii 27D 2 2 2 2 2

1oC/Ie0BaTeNbHOCTY

3aLTa MUHUMATLHOTO HaNPSXeHNs1, 27R 2 2 2 2 2

opHodasHas

3awumta MakcMManbHOro HanpsxeHust 59 2 2 2 2 2

(nuHeiiHOro MM pasHoro)

3awymTa MakCUManbHOro HanpskeHust Hynesoit 59N 2 2 2 2 2

MOC/E0BATENbHOCTH

3aLymTa MakCUManbHOTO HanpsKEHNS! 47 2 2 2 2 2

06paTHoii NocneaoBaTenbHOCTI

3alumTa MakcMManbHo YacToTbl 81H 2 2 2 2

3alLmTa MUHUMAnBHOM YacToTbl 81L 4 4 4 4 4

3aLuyTa no M3MEHEHMIO YacToTbl 81R 2 2

ATIB (4 uvkna) @ 79 \4 \4

Tepmocrar / rasoBoe pene ? 26/63 v \4 v

KoHTponb Temneparypbl 38/49T v \4 v

(16 peancTuBHbIX paT4nKoB) &

KoHTpOb CUHXpOHU3Ma 4 25 Vv \4 v \4

YnpasneHue Boikiioyarenem / Kontakropom®  94/69 \4 \4 \4 v \4 \4 v

ABP® v v Vv v v Y

Paarpy3ka / aBTOMaTU4ECKIIA NOBTOPHBIiA Myck v

PasBo3Gyxaenue @ \% \'4

OcTaHoB 6110k “3n1eKTpUIecKkas MaluMHa - reHeparop” 2 \% \%

Jlornyeckas CenexkTuBHOCTb 2 68 v \4 v \4 v v \4 v
YniepXaHve / KBUTUPOBaHME 86 b b b b b b b b
CurHanuaaums 30 b b b b b b b b
TepeKnioyeHme rpynn yCTaBoK b b b b b b b b
AnanTauusi UCTIONb3YEMbIX JIOTMYECKVX YPaBHEHMA b b b b b b b b

Lingppbl yKka3wiBatoT KOSMHYECTBO CTYIEHEN [U1sl KaX0M alumTbi:

b cranaapr, v B cooTBETCTBIM C TPEOOBAHNAMY 3aKA34MKA.

(1) OyHKms 3aLNTSI, MMeroLLas 2 rPYbl YCTABOK.

(2) B cooTBETCTBIM C YCTaHOBIEHHBIMM IAPAMETPAMY U HAMYNEM LOMOSHNTE IbHBIX MOAYJE BX00B/Bbix0A0B MES120.
(3) C pononHutensHbimy mogynsmn MET 148-2, nmeroLmm BX0Ab! NI0AKIK0HeHNS TEMIEPATYDHbIX aTYUKOB.

(4) C pononHuTesbHbIM MOBYNEM KOHTPOAIS cukxpormuama MCS025.
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Sepam cepumn 60

Tabnuua Bbibopa

PasHbiii Tok (AeiicTByloLee 3Haverme) (11, 12, I3)

TOK HyNEBOIA NOCNEA0BATENBHOCTY (10), BHIMMCIEHHDIN TOK HYNEBON

nocneaoBatenbHocTy (10)
CpenHee 3Hauenme Toka (11, 12, 13)
Makcumerp Toka (IM1, IM2, IM3)

T OCOTUT

TOCTUTUT

CoTUoTUT

TOTUTUT

TOTUTUT

TOTUTUT

ToCTUTUT

TOTCTOTUT

Hanpsxenue U21, U32, U13,V1,V2, V3

HanpsixeHue Hynesoit nocneaosarensHoctn VO

Hanpsxenue npsmoit nocnenosarenbHocTv Vd / Hanpasnenne
yepenoBaHus $a3

Hanpsxenue o6patHoit nocnefosarensHocTy Vi

Yactora

(oo ooy

ToCUTUTUT

[oJNe oo oy

TOTCTUTUTUT

T oOUTUTUT

TOCTOUTUT

ToCUTUTUT

T OCOUTUOT

AxTuBHast MoLLHOCTb (P, P1, P2, P3)
PeakTueHas MowHocTb (Q, Q1, Q2, Q3)
TMonHas MowwHocTb (S, S1, §2, S3)
MakcumeTpbl MowwHocTi (PM, QM)
KoaddpuumeHT moLLHocTH

BbluncneHHas akTBHas M PeakTUBHas Hepris (£BT-y, +Bap-y)

AKTMBHas M PEAKTUBHAS SHEPTIS (M. cyeTymK) @
(£Brt-y,*Bap-4)

<|T|TcTOTUTUT

<|T|locoToTUOTOT

<|T|TCoTCOTUTUT

<|T|lToToTUOTUT

<|T|TCTCUTUTUT

<|T|ToTOTOTUT

| T|TCTCTOTUTUT

<|T|TcoTOTUTUT

Temneparypa (16 pe3ucTuBHbIx fat4ukos) @

<

<

<

<

<

YacTora BpalueHus @

KoHTekcT oTknioyenmns
Tok okntoueHus (Trip 11, Trip 12, Trip 13, Trip lo)

<

<

<

CyeTUMKN OTKIIIOUEHMIA npu Me)Kd)aSHOM K.3. 1 3aMblkaHUK
Ha 3em/1l0

T|T T

T|T T

T|TOT

T|TCT

T|T T

T|T T

T|TCT

T|T T

KoadpduumeHT HecummeTpum / Tok 06paTHON NOCNEA0BATENLHOCTM

(U]

T

CymmapHblii k03dduumeHT rapMoHuk (THD)
CymMMapHblii K03 ULMEHT rapMOHMK TOKA W HANPSKEHMS]
(Ithd, Uthd)

T T

T T

T T

T T

T T

T T

T T

Ceur das (91, 92, 93)

3anucb 0cUMNNorpaMM aBapuiiHbIX PEXVUMOB

Harpes

Bpems paGoTbl 40 OTKIIIOYEHMS 110 Neperpyske
Bpems oxuaanus nocsne OTKIIOYEHNS MPU Neperpyske

T O|T|T| T

CueTumk yacos paboThl / Bpems paboTbl

O|TUT|0|0| T

T|TOT|T|T| T

T|TOT|T|T| T

T|TCUT|T|T| T

T|CO|T|T| T

Tok v Bpems nycka

Bpems 3anpera nycka
KonuyecTBo nyckos fio 3anpeta

O6HapyxeHue fiyroBoro 3aMblkaHus

[MonHoe conpoTuBAeHKe NpsiMoii nocneaoearenbHocTy Zd
TMonHoe conpotuenenme Mexay dasamn (221,232, Z13)

T T| O]

T T| T

T O| 0T

T T| T

U O|C|COT|C|O|TCO|0|T|T

T T| T

HanpsxeHue TpeTbei rapMOHUKK, HEIATPaIW NN HYNEBON
MoCneaoBaTeNbHOCTI

T| T OT| T

T| T OT| T

OTKNIOHEHE aMMIMTY /B!, YaCTOTHI M Ga30BOro CABMUra HAMPSIXEHMIA,
3HAYEHMs KOTOPbIX CPABHUBAIOTCS LS KOHTPONS CUHXPOHM3MA )

KonTpons TT/TH 60/60FL

<

<

KoHTpoib Lieny oTkioyerms @ 74

KymynsiTuBHOE 3Ha4eHme TOKOB OTKIKOHEHNS

KonmyecTeo KoMMyTaLmii, Bpems HapaboTKi, Bpems B3BoaA
NPUBOAA, KONMYECTBO OnepaLyii BulkaTbiBaHus annapara 2

Moaynb MET148-2: 8 BX010B NOAKNIOYEHNS TEMMNEPATYPHBIX
JaTynkos

<|T|<|T

<|To|I<|T

<|T|<|T

<|T|<|T

<|o|I<|T

<|T|<|T

<|T|<|T

Mopynb MSA141: 1 HU3KOYPOBHEBBIi# @HANOrOBbIN BLIXOZ,

Mogynb norudeckux Bxonos/sbixonoB MES120/MES120G/
MES120H (141/60)

Mogynb cBsian ACE949-2, ACE959, ACE937, ACE9BITP-2,
ACE969FO- 2, ECI850, ACE850TP v ACE850FO

b cranaapr, v B cootsercTaum ¢ TpeﬁOBaHMﬂMM 3aKas4mka.

(2) B cooTBETCTBIUM C YCTAHOBIEHHBIMM IAPAMETPAMY U HAIMYNEM LOMOTHUTE TbHBIX MOZYNIE/ BX0A0B/Bbix0A0B MES120.

(3) C gononuntensHbimn mogynsimm MET 148-2, nmeroLmmm BXOAb! IOAKMOYEHNS TEMIEPATYPHBIX AaT4MKOB.
(4) C pononHuTebHbIM MOZYNIEM KOHTPO/IS cuHXpormu3ma MCS025.

Schneider
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DE60563

Sepam cepumn 60

DyHKLUN

Bxoob! pat4nkos

\ Unp Uns Sepam M61
3V ou2U + V0O

In <>

d

4
7

Ib M
Bxoab garaukos Sepam M61

Ycrpoiictea Sepam cepuy 60 MMEtOT aHanoroBble Bxofbl ANS NOAKIIOYEHNS ATYMKOB, C NMOMOLLbIO
KOTOPbIX NPOBOASATCS HEOOXOAMMbIE U3MEPEHNS B COOTBETCTBUM C TUMOM MPUMEHeHIst Sepam:
b ocHoBHble aHanoroBbie BXofbl, KOTOPLIE MMEIOTCS B YCTPOiACTBaX Sepam cepun 60 Bcex TUMoB:

Vv Tpy BXofia dastoro Toka (11, 12, 13);

V' 0JVH BX0f, TOka Hynesoii nocneposarensHocTy (10);

V Tpy Bxoaa dastoro Hanpsixenus (V1, V2, V3) nnu aga Bxoaa hasHoro HanpsxeHms M OfMH BXOZ,
HanpsxeHns Hynesoii nocnenosarenbHoctu (V0).

B Tabnuue Huxe npeacTas/ieHbl aHAI0roBble BXOAbl, UMEIOLLMECH B 3aBUCUMOCTU OT TUNa NPUMEHEHUSA

Sepam cepum 60.
Bxoabl pasHoro Toka OCHOBHOM kaHan 11,12,13 11,12,13
Bxopbl Toka Hynesoin (OCHOBHOIA KaHan 10 10
noC/e0BaTENLHOCTY
Bxogpl Toka Hebananca 10
KOHAieHcaTOpHoli GaTapen
Bxopbl pa3Horo Hanpsixerus OCHOBHOW kaHan V1,V2,V3 V1,V2,V3

wm U21, U32 wm U21, U321
Bxopbl HaNpsiXeHWst Hynesoi OCHOBHOW kaHan VO VO
T0C/E0BaTENLHOCTY

Bxonbl TeMnepaTypHbIX AATYNKOB
(Ha momyne MET148-2)

T1toT16

(1) Cm. cxemy nogkmoyerus TH ans Sepam cepim 60.
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Sepam cepumn 60

DyHKUUU

OcHoBHble Na pPamMmeTpbl

OcHoBHbIE NapameTPLI ONPEAENSIOTCS XapakTepUCTUKaM M3MEPUTENbHBIX AATYMKOB, NOAKTIOHAEMbIX

K ycTpoiicTeam Sepam, 1 06ycnasnuBatoT paboume XapakTepucTuky MCnonb3yeMbix GYHKLMIA U3MepeHis
11 3awmThl. OHY JOCTYNMHLI C MOMOLLIO NporpaMmHoro obecneyenus SFT2841 B py6pukax «OCHOBHLIE
xapakTepucTuku», «Jarumku TT-TH» n «CneupmanbHble XapakTepucTukie.

In HomuHanbHbIA GasHbii TOK (MEPBUYHBIA TOK AaT4MKa) 2um31A/5ACTs 1A-6250A
3 patunka LPCT 25A-3150AM
HomuHan parymka Toka HebanaHca (Mpumep NpUMeHeHNs: TT1A/2A/5A 1A-30A
KOHAEHcaTop)
Ib Ba3oBblil TOK, COOTBETCTBYIOLLI A HOMUHAIBHOI MOLLHOCTU 0,2-1,3In
06opyaoBaHNs
ba3oBblil TOK B AONONHUTENbHBIX KaHanax (He peryaupyetcs) IpumeHerme fis TpaHcpopmaTopa I'b=1IbxUn1/Un2
[lpyrvie npumeHenus I'b=Ib
In0 HoMWHanbHBI TOK HyNEBOIA MOCEA0BATENLHOCTY Cymma TokoB B 3 asax CM. HOMUHaNbHBIi hasHblii Tok In(I’'n)
Top Hynesow nocneposarensHocT CSH 120 unn CSH 200 Hom. Tok: 2Aunm 20 A
TT 1 A/5A+ npomexyTouHsiit TT HIT CSH30 1A-6250A
Top Hynesow nocneposarensbHocTy + apantep ACE990 B COOTBETCTBUM C KOHTPOIMPYEMBIM 3HAYEHVEM
(koapduumenT TpaHcpopmaumm Topa 1/n, rae 50y ny 1500) TOKa M Npy nomoLLy npeo6pasosarens ACE990
Unp HomuHanbHoe NepBrYHOE MMHEIHO. Hanpsixerue nbHocTy (Vnp: 220 B - 250 kB
HOMWHA/IbHOE NepBuyHoe dasHoe Hanpsixerue Vinp = Unp/3)
Uns HomuHanbHoe BTOPUYHOE IMHENHOE HaNpsXeHWe 3TH:V1,V2,V3 90-230B
2TH: U21, U32 90-120B
1TH: U21 90-120B
1TH: 1 90-230B
Uns0 BTopuyHoe HanpsiXeHe HyNeBO NOCNEA0BATENLHOCTM it Uns/3 nnm Uns/3
NEPBUYHOO HAMPSXKEHWs HyNeBoii nocnefosarenbHoct Unp/3
Vntp [epBryHOE HaNpsiXeHne TpaHchOpMaTopa HaNPSXEHNS HEATPaN 220B - 250 kB
(Npumep NpUMeHeHus: reHepaTop)
Vnts BTopuyHOe HanpsixeHue TpaHchOpMaTopa HaNpsKEHNs HeNTpan 57,7B-133B
(NpyMep NpUMEHEHHs: reHepaTop)
fn HoMuHanbHas yactoTa 50 nnm 60 My
TMopsinok Yepenosaxms a3 1-2-3um 1-3-2
[Nepuog, MHTErpPUPMPOBAHMS (AN CPEAHEr0 TOKA, MAaKCUMETPOB TOKa 5,10, 15, 30, 60 MuH
1 MOLLHOCTH)
VIMNynbCHBIA CYETYUK 3HEPTUN C HAKOMIIEHNEM IMpupaLLeHie akTMBHOI 3HEprn 0,1kBT*4-5MBT-y4
lpupatLeHre peakTUBHON SHEPrUN 0,1«kBap-y-5Msap-y
P HomuHanbHas MOLLHOCTb TpaHcpopmMaTopa 100 kBA - 999 MBA
on HomuHanbHas 4acToTa BpaLLeHus (Ans ABuratens v reHeparopa) 100 - 3600 06./MuH
R KonnyecTBo nMnynbCoB Ha 060POT (ANS onpeaeneHns YacToTsl

BpaLLeHuns)

1-1800 (Qn x R/60 y 1500)

YcTaBka HyneBoii CKOPOCTY (4aCTOTbI BPALLEHNS)

5-20% Qn

(1) 3Haqerns In ans garqnka LPCT B amnepax: 25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000, 3150.
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Sepam cepumn 60

DyHKLUN
l/l3/v\epe|-|ms| U AnarHoCTukKa
Onucanue

®yHKUMKN U3MepeHus

Sepam IBASIETCS TOYHBIM U3MEPUTESbHBIM YCTPONCTBOM.

Bce aaHHble U3MEPEHUIA 1 iMarHoCTMKK, UCNOAb3yeMble NPy BBOAE
B paboTy unm HeoOXoAMMbIE NpY 3KCyaTaLmy 060pYLOBaHMS,
[OCTYMHBI B MECTHOM PEXMME NN AUCTaHLMOHHO, 1 BLIBOASTCS

C yKa3aHuem COOTBETCTBYIOLLMX eAVHUL, u3mepeHnid: A, B, BTu . a.

®asHblii TOK

M13mepeHme AenCTBYIOLLErO 3HAYEHWUS TOKA N0 KaXAON M3 Tpex pa3
C y4eTOM rapMoHuk Ao 13 nopsigka. [ns uamepenus pasHoro Toka
MCTIONb3YIOTCS AATYNKY Pa3NINYHbIX TUTOB:

b TpaHcdopmatopbi Toka 1 Anm 5 A;

b paruukm Toka Tuna LPCT (top Porosckoro).

Tok HyneBoi nocnepoBaTeNbHOCTH

B 3aBucvMocTy OT TMA Sepam 1 NOAKII0HaEMbIX JATYMKOB,
MMEIOTCS 2 3HYEHMs! TOKa HYNEeBOW NOCNELOBATENbHOCTH:

b 3HaueHue Toka Hynesoi nocneaoeatenbHocTy (10S), BbluMcneHHoe
110 BEKTOPHOI CyMMe TOKOB B 3 $asax;

b n3mepeHHbIi TOK Hynesoin nocnegosarensHocTu (10).

[insi u3MepeHms Toka Hynesoi NOCNes0BaTeNbHOCTY UCMONb3YITCS
Pa3NnyHbIe TUMbI JaTYNKOB:

b cneumanbHbIii Top Hynesoii nocnenoearensHocTn CSH 120

unm CSH 200;

b tpaHcdopmarop Toka 1 Aunm 5 A;

b noboii Top Hyneeoii nocnenoearenbHocTy ¢ anantepoM ACE990.

Cpemlee 3Ha4YeHue ToKa U MaKCUMeTPbl TOKa
CpefiHee 3HayeHue TOKa M MaKCUMETPbI BLIYMCASIOTCS N0 3HAYEHNIO
TOKa B Kaxoii n3 Tpex das 1, 12 n 13:

b BbluKCIEHE CPEHEr0 3HAYEHMS TOKA POMCXOAVT 32 NEPUOL,
JJIMTENBHOCTbIO KOTOPOr0 MOXET ObiTb YCTAHOBNEHA

0T 5 10 60 MUHYT;

b MakcumanbHbI NoTPe6siemblii TOK (MakCUMETP) SBNsieTCs
HanBONbLUMM 3HAYEHUEM CPELHErO TOKA W NO3BONSIET ONPELENUTL
noTpebnsiemblii TOK npy Bpockax Harpy3ku. 3HaYeHWs MakCUMETPOB
MOryT BbiTb COpoLLEHb! B 0.

HanpshxeHue u yactorta

B 3aBUCMMOCTY OT TN NOAKITIOYEHHBIX AATYMKOB HAMPSIXXEHWS,
MOXHO NPOBOANTbL U3MEPEHME:

b dasHbix Hanpsxenuii (V1, V2, V3);

b nuHeitHbIx Hanpsxenwii (U21, U32, U13);

b HanpsxeHns HyneBoii nocnefoBatensHOCTy (V0) unm HanpsxeHns
Heiirpanu (Vnt);

b Hanpsxexns npsmoit nocnenoBatensHOCTy (Vd) u HanpskeHnst
0bpatHoii nocnenoBatenbHocTy (Vi)

b 4acToTbl, U3MepsieMoit N0 OCHOBHBIM 11 AONONHUTENbHBIM KaHaIaM
HanpsXeHws.

MowHocTb

3HaueHue MOLLHOCTM BbluMCAsieTcs Mo pasHbiM Tokam 11, 12 n 13:
b aKTMBHas MOLLHOCTD;

b peakTMBHast MOLLHOCTD;

b nonHasi MOLLHOCTD;

b Kko3adduumeHT MolHOCTH (COS ¢).

B 3aBMCMMOCTM OT MCNOABL3YEMOrO aT4KKa, 3HAYEHNE MOLLHOCTY
BbIYMCSIETCS METOAOM [IBYX MNIM TPEX BATTMETPOB.

MeTop [iByx BATTMETPOB J3€T TOYHbIE MOKa3aHWs! MU OTCYTCTBUN
TOKA HyNeBOi NOCNeA0BaTENbHOCTY M He NPUMEHSIETCS! B CUCTEMAX
C pacnpeaeneHHoin HenTpabio.

MeTop Tpex BaTTMETPOB N03BONSET N0HA3HO BLIYUCAUTL TOYHOE
3HAYEHMEe MOLLHOCTM TPexdasHOro ToKa, He3aBHUCHUMO OT CUCTEMBI
3a3eMJIEHNs HeATpann.

MakcuMeTpbl MOLLHOCTH

MakcvMeTp MOLLHOCTM ONpesensieT HaubombLIME CPEAHNE 3HAYEHNS aKTUBHOI 1 PEAKTUBHOI MOLLHOCTH,
BbIYUC/ISIEMbIE 32 TOT X€ NEPUOZ, YTO 1 CPEAHEe 3Ha4eHNE TOka. 3HAYEHUS MaKCMETPOB MOLLHOCTM
MoryT ObiTb COpOLLEHSI B 0.

Axeprug

b 4 cyetymKa anekTPO3HEPr, BbIYUCTSIEMOI B COOTBETCTBUM C U3MEPEHHBIMI 3HAYEHNSIMI HANPSKEHMIA
1 dasHoro Toka 11, 12 1 I13: npon3BoanTCs M3MepeHre 3HaYeHMiA aKTUBHOI U PEaKTUBHOI 3HEpruii

NS KaX0ro HanpaBeHus Nepeziayn ANeKTPO3HEPr M.

b 1 -4 gonoNHUTENbHBIX CYETYMKA 1Sl IPYEMa UMMYILCOB aKTUBHOM WiW PEaKTUBHOI SHEPIHiA,
Bbl[1ABAEMbIX BHELLHWMY CHETYMKAMM.

Temnepartypa
TouHOE U3MepeHIe TEMNEPATYPbI BHYTPY 0O0PYA0BAHNS, OCHALLEHHOTO PE3UCTUBHBIMM JATYMKAMK
Pt100, Ni100 nnwm Ni120, noacoeamHsieMbIMi K A0MONHUTENBHOMY Moaymio MET148-2.

Yacrora BpalleHns

Yacrota BpalLieHnsa Bbl4MCNSETCA nyTem noacyeTa UMnynbCcos, BblAaBaeMbIX AaTHUKOM, YCTAHOBJIEHHLIM
BOMM3N Mapkepa, NpMBOAUMOro B ABUXEHWE BPaLLleHeM Basia ABUratens unu redeparopa. |/|MI'IyJ'IbeI
NPUHAMAIOTCA Ha NTOrM4eckomM Bxofe.

BexropHas auarpamma

BekTopHas avarpamma 0To6paxaeTcs ¢ OMOLLbIO MPOrpamMMHOro obecneyerns SFT2841 Ha 60/bLIOM
rpadmyeckom akpaHe Asis MPOBEPKM MOHTAXA, a TAKKe A1 HACTPOIKM 1 UCMIOb30BaHNS BYHKLIMIA
HarnpasfeHHO 3aLLuThI.

B 3aBucuMOCTY OT BbIGOpa MOAK/IOYAEMbIX AATYNKOB, Ha AMCTINIEE 0TOOPAXAETCA B BUMIE BEKTOPHOI
[Auarpammbl BCS MHGOPMaLWs 06 U3MEPEHUSIX TOKA W HAMPSKEHWS.

94 Sdénelder

Electric



Sepam cepumn 60

DyHKUUU
l/l3N\epe|-|M$| 1M AnarHoCTuka
Onucanue

@DYHKLMM NOMOLLM B AUArHOCTUKE CETH

YcTpoiicTBa Sepam UMEIOT GYHKLMM U3MEPEHUS KaYeCTBa ANEKTPOSHepruun. Bes nHdopmaums
0 HapyLLeHWsiX B paboTe CETH, BbISBNIEHHBIX C IOMOLLbIO Sepam, Per1cTpUpyeTcs s MOCELYIOLLEro
aHanmsa.

KoHTekcT oTKIoueHus

3anomMuHaHue 3Ha4YeHuii TOKOB OTKItoYeHUs 1 Benmum 10, li, U21, U32, U13, V1, V2, V3, V0, Vi, Vd, F, P,
Q 1 Vnt B MOMEHT OTKIOYEHNSs. B namMsTi COXPaHSIoTCS 3HAYEHUS, COOTBETCTBYIOLLME NATU MOCNEAHNM
OTK/IIOYEHUAM.

Tok oTKnIOYeHus

3anoMuHaH1e 3HayeHui TOKOB B 3 d)aaax W 3HaYEHWiA Toka HeﬁTpanM B MOMEHT BblAa4un Sepam nocne,u,Heﬁ
KOMaHbl Ha OTKJI04EHKe, 0Na ¢MKC&L|,MM TOKa K.3. (aHanma noapemeﬂmﬁ). 37U 3HaueHus COXPaHAOTCA

B MAMATU B KOHTEKCTE OTK/OYEHUS.

KonuuecTtBo oTknioueHui

2 CYETYNKA OTKIHOYEHNIA:

b KoAM4ecTBO OTKIOYEHMIA IPK HA3HOM 3aMbIKaHUK C YHETOM KXZOr0 OTKIoueHms 3awmtamu ANS| 50/51,
50V/511 67;

b KonMyecTBO OTKIIOYEHMIA NPY 3aMbIKAHUW HA 3EMJTHO C YETOM K200 OTKIKOYEHMS 3aLumuTamm

ANSI 50N/51 1 67N/67NC.

KoadduumneHt Hecummetpun
M3mepeHue koadduumeHTa cocTapnsioLLei 06paTHOI nocneaoBaTenbHoOCTY dasHbix Tokos 11, 12 1 13,
XapaKTepUCTIKW HebanaHca NuTaH!s 3aLmLLaeMOoro 060PYa0BaHMS.

CyMMapHbiit K03 ULMEHT rapMOHUK

M3mepeHue 2 koahPULMEHTOB rapMOHMK, BLIYUCISIEMBIX [/1St OLIEHKM KQYECTBA NIEKTPOSHEPT UM, C Y4ETOM
rapMOoHuK 10 13-ro nopsiaka:

b KoapPUUMEHT rapMOHIK TOKA, BLIMUCHISIEMbI HAYMHas C Toka I1;

b koapPUUMEHT rapMOHVK HANPSIKEHMS, BLIMMCTISIEMbII HAYMHas ¢ HanpskeHns V1w U21.

Cogur a3

b n3mepenve pasosoro capura 1, 2, 3 COOTBETCTBEHHO Mexay dpasHbIMM Tokamu 11, 12, 13

1 HanpsixeHusmn V1, V2, V3;

b n3mepenue gpasosoro capura 0 MexLy TOKOM HyNIEBOI NOCNEAOBATENBHOCTY W HANPSXKEHWEM HyNEBOI
nocnesoBaTenbHOCTY.

3anucb ocuunniorpamm aBapMﬁHle PeXumMoB

3anucb B COOTBETCTBUM C YCTaHOB/IEHHbBIMI NTapamMeTpamu CoObITIS:

b Bcex 13mepsieMbix AUCKPETHbIX 3HAYEHMIA TOKA W HAMPSIKEHWS;

b cocTosHWs norndeckux AaHHbIX BCEX JIOTMYECKVX BXOJ0B U BbIXOL0B: NOPOT CpabaTbiBaHUs U T. i,

XapakTepucTuku 3anucei
Konuyectso 3anuceit B popmate COMTRADE or1p019
06Las NPOAOXMTENBHOCTbL OAHOM 3anucu orlmoilc
KonnyecTso 0TCYETOB 3a Neprog, 12 wnn 36
TpOAOAXUTENLHOCTb 3aNKCK A0 NOSIBNEHNS COObITUS ot 0 50 99 nepropos
MakcumanbHas ANUTENbHOCTb 3anncH
Yacrora cetn 12 To4ek Ha nepuop, 36 Touek Ha nepuop,
50 My 2¢ Tc
60 My, 18¢ 6c

CpaBHeHue 3Ha4eHUii HanpsHKeHNs ANs KOHTPOJA CUHXPOHM3MA
L1191 KOHTPONS CUHXPOHM3MA C NOMOLLBIO Moayns MCS025 npon3BoanTCs NOCTOSHHOE U3MEpPeHIe
pa3HNLbI MEXIY ABYMSI KOHTPOAMPYEMbBIMM HAMPSXKEHMAMM 10 aMMAIMTY/E, YacToTe U dase.

Konteker notepu CUHXpoOHU3mMa

CoxpaHeHue B NamsTh JaHHbIX 0 PA3HULIE N0 aMMAMTY/E, YacToTe U hase Mexay IBYMS HANpSIXEHUIMM,
“3mepsieMbIMK ¢ oMoLLibto Mopynist MCS025, Bo Bpems 3anpeTa BKITI4EHHS BbIKtouaTeneit hyHKumed
KOHTPONS! CUHXPOHU3MA.

Schneider 95

Electric



Sepam cepum 60 DyHKUUU

N3mepeHnsa n gnarHocTunka
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®yHKUMM noMOoLLM NpU IKCITyaTaLUK
o0opyaoBaHus

C nomoLbio Sepam nonb30BarTesib MOXET NONY4UTh CEAYIOLLYI0 MHGOPMALWIO:

b paHHble o pabote 06opyaoBaHus;

b nporHoaupyemble AaHHbIE ANS ONTUMM3ALMM NPOLIECCA YPaBNeHUsi 000PYLOBaHIEM;
b natHble 15 ypOLLEHsS HACTPOKY 1 UCMIONb30BAHUS 3aLLNT.

Harpes
3HayeHne Harpesa BUraTeNns pacCyMTLIBAETCS TEMIOBOIA 3aLMTON.
OTo6paxaeTcs B NPOLIEHTaX OT BENYMHBI HOMUHAILHOTO HarpeBa.

Bpems paGOTbl A0 OTK/1I04eHUd No neperpy3ke

[porHosupyemble AaHHbIE, KOTOPbIE PACCUUTHIBAIOTCS TEMJOBOI 3aLLMTON.

9TV laHHbIe MCMOMb3YIOTCS ONEPATOPOM 151 ONTUMMU3ALMM YNPABIEHNS TEKYLLYM MPOLECCOM
LS NPUHATUS PELLIEHNS:

b noaaum BpyyHy0 KOMaHAb! Ha OTKIIIOYEHNE;

b 3acuet cpabatbiBaHNs TENNOBON 3aLLMTI OT MEPErPY3KU.

BpeMs oxuaaHus nocne oTKIOYeHUs NPy neperpyske

MporHo3upyeMbie JaHHbIE, KOTOPLIE PACCUUTLIBAIOTCS TEMJIOBOM 3aLLMTON.

Moka3blBAIOT BPEMS 0XMAAHNS, HEOOXOAUMOE ANst U3GEXaHNs MOBTOPHOTO OTKIIOHEHNS] TEMOBOI
3aLLMTON B Cy4ae CAMLIKOM MOCMELIHOTO BKITKOYEHIS HELOCTATOYHO OXTXAEHHOr0 060PYA0BaHUS.

CyeTumk yacoB pa60TbI / Bpems pa60TbI
ObopynosaHme BKtoYaeTcs B paboty, koraa dasHbiil Tok npesbiwaet 3HadeHve 0,1 Ib. KymynstusHoe
3HaueHue BpeMeHm paboTbl 0T06PaXaeTcs B Yacax.

Tok n Bpems nycka asuratens / neperpyska asurarens

[lBuratenb 3anyckaeTcs Wi HAXOAWTCA MO, Neperpy3koi, Koraa GpasHblii TOK NPEBbLILLAET 3HAYEHNE
1,2 Ib. Mpu kaxmom nycke n neperpyske Sepam perucTpupyer B namsTi:

b makcumanbHoe 3HaueHme ToKa, NOTPEDSIEMOrO BUraTeNeM;

b npomomxuTenbHOCTL Mycka / neperpysku.

TV 3HAYEHIS COXPAHSIIOTCS B MAMSITU 10 CRiedyioLLero nycka / neperpyski.

KonuyecTBo nyckoB A0 3anpeTa / BbiAepXXKa BpeMeHM 3anpeTa
[Moka3bIBAaET KONMMYECTBO OCTABLLIMXCS NyCKOB, Pa3peLleHHbIX 38LI.|,I/ITOI7I Ha OrpaHu4eHune KonnyecTea
NnycKoB, a 3aTeM, eC/in KONM4eCTBO MyCKOB PABHO 0, BpEMS OXUAaHWUA [0 pa3peLleHuns nycka.

MonHoe conpoTuBneHne NpsiMoil nocnepgoatenbHocTn Zd
[Noka3bIBaeT 3HAYEHNEe MUHUMANBHOTO MOJHOrO COMNPOTUBJIEHNS, BbIYMCNIAEMOrO AN1d obneryeHus
1CM0/1b30BaHMS GYHKLMI 3aLmTbl OT noTepu Bo3OyxaeHus (ANSI 40).

MonHoe conpotueneHue mexpy paszamu (221,232, Z13)
MoKa3blBAET 3HAYEHMS, BLIMCSIEMbIE A1 0BNErYEHNS MCTIONb30BaHMS DYHKLMIA 3aLLMTHI
MO MUHUMALHOMY MOAHOMY conpoTuenenmio (ANSI 21B).

EmkocTtb
ObecneymBaeT noasHoe U3MepeHIe 0bLLIEI  EMKOCTI NOLKIIOYEHHbIX KOHAEHCATOPHbIX HaTapei.
C noMoLLbI0 ;aHHOTO M3MEpEHHs 06ECTIBYMBAETCS KOHTPOMb COCTOSHUS KOHAEHCATOPOB.
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CamopguarHoctuka Sepam

Sepam 1MMeeT MHOrOYMCIIEHHbIE NPOLElyPb CAMOTECTUPOBAHMS,
peanuayemble ¢ NOMOLLbI0 6230B0ro 6,10ka 1 AONONHUTENbHBIX
mogynei. CamoTecTMpoBaHue NPOBOAVTCS C LIEMbIO:

b 0bHapyxeHNs BHYTPEHHMX NOBPEXAEHUH, KOTOPbIE MOTyT
MPUBECTM K JIOXHOMY CPAbaTbIBAHMIO MW K HEOTKITHOHEHUIO

NPy KOPOTKOM 3aMblKaHK;

b ycraHoBku Sepam B 6€30MacHOE NONOXeHME, NO3BONSOLLEE
13bexatb HenpaBusbHOrO cpabaTbiBaHus;

b onosetLeHns nonb30BaTeNs 0 HEOBX0AMMOCTY NPOBELEHNS!
TEXHUYECKOr0 06CNYXMBaHMS.

BHyTpeHHee noBpexaeHue

KoHTpon1pyemble BHYTPEHHIE NOBPEXAEHUS NOAPA3AeNsioTcs

Ha [1BE KaTeropuu:

b cepbesHble NOBpeXaeHUs: Sepam nepexoanT npeasapuTebHO
onpenenieHHoe 6e30MacHoe COCTOSHME.

Mpu 3TOM DYHKLMM 3ALLMT BIOKMPYIOTCS, BLIXOAHbIE pene
NepeBoanATCa B Ha4asibHOE COCTOAHUE, a Ha BbIXOAE yCTpOI?ICTBa

OTCNIEXWUBAHWS FOTOBHOCTM NMOSIBNSIETCS CUrHA 06 0CTaHOBKe Sepam.

b HeaHauuTesNbHbIE NOBPEXAEHNS: yXyaLweHne paboTsl Sepam.
Mpu 3TOM OCHOBHbIE GYHKLM Sepam COXPaHSIOTCS, 3alumTa
0b0opyaoBaHMs 06ecrneumBaeTcst

KonTponb Gatapeu

OcyLLecTBNAETCS KOHTPOSb HANPsXeHWsi GaTapeu, Y4Tobbl 06ecneynTL
COXPaHEHE JaHHbIX NPy OTKIKOYeHUN nuTaHus. [pu oTkase batapen

BbI1AETCS aBAPUIAHBIN CUrHa.

06Hapy)KeHue noAKIIO4YEeHHbIX pa3beMOB
OcyweCTBAAETCH KOHTPOAb HANYMS PA3bEMOB 1 NOLKIIOYEHHbIX
JIaT4MKOB TOKa 1 HanpskeHus. OTCYTCTBIE COeaMHEHNS
npefcTaBnget co6oii CepbesHOe NOBPEX/EHME.

KoHTponb kondurypauum

OcyLLEeCTBNAETCS KOHTPOMb HAMYMS M UCMIPABHOI PaboTbI
KOH(UIYPMPOBAHHLIX AOMOSHUTENbHBIX MOAynei. OTcyTCTBUE MK
0TKa3 kakoro-n1bo JOMONHUTENBHOMO MOAYNS NPELCTABASET co6oM
He3Ha4uTeIbHOe NoBpeXAeHue, OTCYTCTBME UK 0TKa3 MOAYNA
NIOrUYECKMX BXOJI0B/BbIXO0B NPEACTABNSET CODOI Cepbe3HOe
NOBPEX[EHME.

MomoLuub B AMarHocTuke pacnpeaennTesibHbIX
KOMMYTaLMOHHbIX annapaTtoB

[luarHocTudeckue JaHHbIe PACNPeAeMTENbHbIX KOMMYTALMOHHbIX annapaTtos NpeaocTasnsior
N0/Ib30BATENHO CAIEAYIOLLYIO MHDOPMALWMIO:

b MexaHn4eckoe CoCTOsHIE pacipeaenuTeNbHOr0 KOMMYTALMOHHOMO anrnapara;

b mononHuTeNbHbIE AaHHbIE Sepam, KOTOPbIE MCOML3YIOTCS NP NPOBEAEHUN MPODUNAKTAYECKOTO
11 PEMOHTHO-BOCCTAHOBUTESILHOMO 0GCYXMBAHNS PACTIDEAEMTESbHBIX KOMMYTALMOHHLIX aNNaparos.
9TV M3MEPEHMS HYXHO CPABHUBATH C [AaHHBIMY, MPEAOCTABNIEHHBIMIA U3TOTOBUTENAMM
pacnpeaenuTeNbHbIX KOMMYTALMOHHBIX anmnaparos.

ANSI 60/60FL — koHTponb TT/TH

DyHKUMS MCMONL3YETCS 1S KOHTPONS BCEM LIENV M3MEPEHNIA:

b patukn TTu TH;

b nuHum cBs3y;

b ananorosbie Bxoab Sepam.

KoHTponib ocywiecTeasieTcs:

b nyTem HenpepbIBHOTO KOHTPONS U3MEPEHHBIX 3HAYEHUI TOKA U HAMPSKEHNST;

b nyTem npoBepKu AaHHbIX 0 COCTOSIHUM BI0K-KOHTAKTOB MIABKOMO MPefOXpaHNTENs TpaHchopMaTopa
$asHoro HaNPSXEHWS MW TPAHCHOPMATOPA HAMPSHKEHNS HYNIEBOIA NOCNEA0BATENBHOCTY.

B cnyyae notepy iaHHbIX 0 3HAYEHMSX TOKA UK HAMPSKEHWS], COOTBETCTBYIOLLVE (GYHKLIVM 3aLUMTbI MOTYT
6N10KMPOBATLCS BO M30EXaHME KaKOr0-INO0 HEXENATENBHOTO OTKIIOYEHNS.

ANSI 74 — KoHTpONb Lenel OTKNIOYEHUS U BKIOYEHUS

,U,ﬂﬂ 06Hapy)K6HI/19I NoBPEXAEHNA Lienu OTKNOYEHNS 1 BKNIOYEHUA C NOMOLLbIO Sepam ocyliecTsngeTca
KOHTPOJb:

b NpucoeavHEHUS KaTyLLEK OTKIIO4YEHUA NPpu noaade HanpsaxeHus;

b NpUCoeaNHEHUA KaTyLLIEK BKITIOHEHUS

b Cco0TBETCTBUS COCTOSHNS BLIXOAHBIX KOHTAKTOB Sepam (BKI1./0TKI. ) GaKTUHECKOMY NONOXEHNIO
BbIKJIO4aATENA;

b BbINONHEHUS KOMaH[, BK/TIO4EeHWUS U BbIKJ/TIO4EHUS BbIKo4aTens.

KOHTpOﬂb uene|7| OTKOYEHNUS U BKITOYEHWUSA OCYLLLECTBNAETCA TOJIbKO NPU CieayoLwmxX cCxemax
npucoeavHeHus.
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Cxema npucoeamHerns: Cxema npucoeanHeHus Cxema npucoeanHerns

JU19 yripaBieHns KatyLuKoi [ yripaBieHns KatyLKoi U191 YPABJIEHNS] LIEMbIO BKIIOHEHNS]
OTKJII04eHVS pu rogaye OTKJII04EHS 1PK NCHE3HOBEHUN

HanpsxeHus HanpsxxeHus

KyMynSITMBHoe 3Ha4YeHue TOKOB OTKNKYeHUa

lMonyyaemble 3Ha4eHns NPeACTaBeHbl B 6 AvanasoHax 1 MOryT UCM0b30BaTbCS 1S OLIEHKU COCTOSHUS
MOMIOCOB BLIKIIOYATENS::

b nonHoe kymMynsTMBHOE 3HaYEHME TOKA OTKIIOYEHNS;

b KymynsiTMBHOE 3HauY€HWe TOKOB OTKIIOYEHMS B Avana3oHe ot 010 2 In;

b KymynsiTBHOE 3Ha4€HME TOKOB OTKIIOYEHNS B Avana3oHe oT 2 In 1o 5 n;

b kymynaTBHOE 3HaYEHE TOKOB OTKIHO4EHMS B AuanasoHe ot 2 In ao 10 In;

b kymMynsaTMBHOE 3HAYEHME TOKOB OTKIOYeHMs B avana3oHe ot 10 In o 40 In;

b kymMynaTUBHOE 3HAYEHE TOKOB OTKIIIOYEHMS B AnanasoHe > 40 In.

IMpv K2XA0M OTKIHOHEHN BLIKIIOHATENS 3HAYEHME TOKA OTKIIIOYEHMS JOOABNSETCS K NOHOMY
KyMYNSITUBHOMY TOKY OTKJTIOYEHMS, U K KyMYNIATUBHOMY 3HAYEHIIO, COOTBETCTBYIOLLEMY AAHHOMY 3HAYEHNIO
TOKa.

KymynsmvBHOE 3HaueHve TOKOB OTKITKOHEHNS! BLIDAXAETCS B Knoamiepax B keanparte (kA)2.

ECnv 3HayeH1e NomHOro KyMynSTMBHOMO TOKA MPEBBILLAET YCTABKY, BbAAETCS aBapMiAHbIA CUrHAN.

KonuuyectBo KommyTauumi
KyMyﬂﬂTVIBHoe 3Ha4eHue Konn4ecTea KOMMyTaLI,VII‘/'I, BbIMOJIHEHHbIX aBTOMATU4E€CKUM BbIKJTHOHaTENEeM.

Bpemsi komMyTauuM aBTOMaTMYECKOro BbIKJIOYaTeNs U BpeMs B3BoAa
npueoaa

KonnuyecTtBO BbiKaTbIBAHWUI BbIKJIIOYATENS

,U,aHHaSI d)yHKLlI/I‘/‘I NO3BOJIET OLEHNTHL COCTOAHNE MEXaHUYECKOro NpUBOAA BbIK/OYaTeNs.

Sdénelder 97

Electric



Sepam cepumn 60

DyHKLUN

l/l3/v\epe|-| na n gnarHoCTukKa

XapakTepucTukm

U3mepeHus
Pasubili TOK 0,02-401n +0,5% b
Tok HyneBoii NOCNEA0BATENLHOCTH PacyetHbiit 0,005-401In +1% b

Vi3mepeHHblit 0,005 - 20 In0 +1% b

CpenHee 3HaueHve Toka 0.02-401n +0,5%
MakcumeTp Toka 0,02-401In £0,5% v
JInHeiiHoe Hanpsixexue QOcHoBHble kaHabl (U) 0,06 —1,2Unp +0,5% b
(a3Hoe HanpsixeHue OcHoBHble kaHanbl (V) 0,06 —1,2Vnp +0,5% b
HanpsixeHue HyneBoii nocnefoBaTenbHOCTH 0,04-3Vnp +1%
Hanpsixenue HeitTpanu 0,04 - 3Vntp +1%
Hanpsixerve npsiMoii nocneaoBaTenbHoCTU 0,05-1,2Vnp +2%
HanpshxeHue o6paTHoit nocnefoBaTenbHOCTH 0,05-1,2Vnp +2%
YacroTa OcHoBHble kaHanbl (f) 25-65Ty +0,02y b
AKTMBHas MOLLHOCTb (06LLas Ui o dasam) 0,015 Sn - 999 MBt +1% b
PeakTnBHas MOLHOCTb (06LLas wim no dasam) 0,015 Sn - 999 MBap +1% b
TMonHas MoLHocTb (06Last nim no pasam) 0,015 Sn - 999 MBA +1% b
MakcumeTp akTMBHOI MOLLHOCTH 0,015 Sn - 999 MBr +1% v
MakcMeTp peakT1BHO MOLLHOCTH 0,015 Sn - 999 MBap 1% v
KoadppuumeHT MoLHOCTH ot -1 10+ 1 (CAP/IND) +0,01 b
PacyeTHasi aKTVBHas SHEpryIs 0-2,1x108 MeT -4 +19% 1 paspsn, Vv
PacyeTHast peakTviBHast Hepryst 0-2,1x108 MBap -4 +1% +1 paspsg, Vv
Temneparypa -30°C-+200°C +1°C-or+20 10 +140°C b
YacToTa BpaleHus 0-7200 06./MuH +106./MuH

Momolub B AMArHOCTMKE CeTU
KOHTEKCT OTKII04eHMs \%
Tok oTK/0YeHUS! 0,02-401In +5% \4
KonnyecTso OTKIII04EHHit 0—65535 - Vv
KoadpuumeHT HecUMMETPIM / TOK 06paTHOI NOCNeA0BATENBHOCTY 1-500% Ib +2%
CyMMapHblii KO3GULMEHT rapMOHIK TOKa 0-100% +1%
CyMMapHblit K03GGULIMEHT rapMOHMK HANPSIXEHS 0-100% +1%
Cpgvr ¢a3 @0 (mexay VO u 10) 0-359 +2
Cpopvr ¢a3 @1, 92, 93 (mexay ul) 0-359 +2
3anucb 0CLMNOrPaMM aBapUIHBIX PEXMMOB \4
OTKNOHEHWE amMnnTy bl 0-1,2Ucunx.1 1%
OTKIIOHEHME YacTOThI 0-10Ty +0,5y
OTknoHeHwe dasbl 0-359 +2°
KOHTEKCT noTepm CUHXPOHM3Ma v

Momolb B AMarHocTuke padoThbl 3NIEKTPUYECKOI MaLUMHbI
Harpes 0- 800 % (100 % ans dasbi | = Ib) +1% b Vv
Bpemsi paboTbl 0 OTKAI0YEHUS N0 Neperpy3ake 0- 999 MuH +1 MUH
Bpems 0XuaaHus nocsne oTkIioYeHUs Npu neperpyake 0 - 999 MuH +1 MUH
CyeTymk yacoB paboTbl / Bpems paboTbl 0-655354 +1%um£0,54 Vv
IyckoBoi Tok 1,21-401In +5% v
Bpems nycka 0-300c +300 mc v
KonnyecTso nyckoB fio 3anpeta 0-60
Bpems 3anpeTa nycka 0 - 360 MuH +1 MuH
Cnpvr a3 01, 62, 03 (mexay Tokamu 1) 0-359° +2°
lMonHoe conpotvenenue Zd, 221, 232,213 0- 200 kKOm +5%
EmkocTb 0-300 +5%

Momolub B AMArHoCTMKE pacnpeaenuTesbHbIX KOMMYTaLUVOHHbIX annaparTos
KymynsiTvBHOE 3HaYeHMe TOKOB OTKIIOYEHNS 0 - 65535 KA? +10% vV
KonnyecTso koMmyTavmii 0-4x10° Vv
Bpemsi cpabartbiBaus 20 - 100 mc +1Mc Vv
Bpemsi B3Boaa npuBofia 1-20c +0,5¢ Vv
Konu4ecTBo BbIKaTbIBaHMIA BbIKIHOYATENS 0-65535 Vv

b obecneunsaetcs ¢ nomoLLbio Mogyns aHanorooro Bbixoga MSA141 B COOTBETCTBUM C YCTAHOBIEHHBIMY MapaMeTpamMu;

\/ COXPAHSETCS NPV OTKIIKOHEHNM UCTOYHMKA BCIIOMOTaTe/IbHOrO MUTAaHNS, Jjaxe 0e3 b6atapen;
\/ COXPAHSETCS 1Py OTKIOYEHM UCTOYHIKA BCIOMOraTe/IbHOr0 UTaKNS NP1 Handum batapen.
(1) B craHgaprHbix ycnosusix (MIK 60255-6) TunnyHas TouHocTs B In wm Unp, cos ¢ > 0,8.
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TokoBag 3awumra

MakcumanbHas TOKoBasi 3awumra B ¢pasax
(ANSI50/51)

3awwmTa ot MexzayhasHoro KopoTkoro 3amblkaust. ViMeiotcs fga
PeXyMa 1CMoNb30BaHMS:

b 3ayTa OT TOKOBLIX NEperpy30K, YyBCTBUTENbHAS K HAMBONbLUIEMY
13 U3MEPEHHBIX 3Ha4YeHN Ha3HOro TOKa;

b nuddepeHumanbHas 3aLLUTa ANEKTPUYECKON MALLMHBI,
YYBCTBUTENbHAS K HaubObLIEMY U3 3HAYEHWI AnddepeHLIManbHOro
$a3HOro ToKa, NoMy4YeHHbIX C NOMOLLbIO aBTOANPOEPEHLMANBHOI
CXEMbl.

XapakTepucTuku

b niBe rpynnbl ycTaBok:

b MrHoBeHHoe cpabatbiBaHme Unu cpabaTbiBaHUE C BbIAEPXKKOI
BPEMEHN;

b kpuBas ¢ He3aBMCUMON BbILEPXKOV Bpemeu (DT), ¢ 3aucumoit
BbILLEPXKOI BPEMEeHM (BbIOOP 13 16 TUMOB CTaHAAPTU3MPOBAHHBIX
KkpuBbix IDMT) nu6bo B COOTBETCTBUM C TPEOOBAHMSIMY 3aKa34MKa;

b co BpemeHeM yaepxaHus uin 6e3 BpEMEHM yaepKaHus;

b 0TKII04EHME C NOATBEPXAEHUEM N BE3 HEro, B COOTBETCTBUN
C YCTaHOB/EHHbIMU NapaMEeTpamm:

V OTKIK04eHe 6e3 NOLTBEPXAEHNS: CTAHLAPTHBI Clyyait;

V' OTK/IOYEHNE C NOATBEPXAEHNEM 3aLLMTON N0 MAKCUMANBHOMY
HanpsixeHuio 06paTHoi nocneaosatensHocTH (ANSI 47,
ak3emnnsp 1) ang pe3epBHOI 3aLLMTbI OT yAANEHHbIX ABYXPa3HbIX
KOPOTKMX 3aMbIKaHWIA;

V' OTKIOYEHNE C NOATBEPXAEHNEM 3ALLMTON N0 MUHUMABHOMY
Hanpsixeruio (ANSI 27, aksemnnsp 1) s pe3epBHOI 3aLmTbl

0T MexayhasHOro KOpoTKOro 3amMblKaH!S B CUIOBbIX CETSX C MasbiM
TOKOM KOPOTKOTO 3aMblKaHus.

MakcumanbHas TOKOBasi 3aLLMTa OT 3aMblKaHNS
Ha 3emnio (ANSI 50N/51N unu 50G/51G)

3aumTa OT 3aMblKaHs Ha 3eMJTH0 HA OCHOBAHWM N3MEPEHHBIX

UV PacyeTHbIX 3HAYEHMIA TOKA HYNEBOI NOCNEA0BATENBHOCTY:

b ANSI 50N/51N: 3HaueHwe Toka HyneBoil NOCNeR0BaTENLHOCTM
PaCcCUUTLIBAETCS UIN U3MEPSIETCS C MOMOLLbIO TPEX AATYMKOB
$a3Horo Toka;

b ANSI 50G/51G: Tok HyneBoi nocneaoBaTeNbHOCTY M3MEPSIETCS
HEMOCPEZCTBEHHO CrELVANBHBIM JATHUKOM.

XapakrepucTuku

b age rpynnbl ycTagok;

b kpuBas ¢ He3aBMCKUMOIA BbIEPXKOI Bpemeu (DT), ¢ 3aBucumoit
BbILEPXKOI BpeMeHM (Bbl6op 13 17 TUMOB CTaHAAPTU3NPOBAHHBIX
KpuBbix IDMT) n6o B cOOTBETCTBUM C TpeOOBaHMSIMM 3aKa34MKa;

b co BpemeHeMm yaepxaHus uin 6e3 BpeMeHM yaepxaHus;

b cTabunbHOCTb 3aLLMTHI BO BPEMS! BKITIOYEHNS TpaHCHOpMATopa
00ecrneynBaeTCs NOfABNEHNEM 2-11 FapMOHUKY, aKTUBU3MPYETCS
nyTeM NapameTpUpoOBaHHS.

3awura ot oTka3a Beiko4yarens (YPOB)
(ANSI 50BF)

Pe3epBHas 3alLuTa, BbiAAoLAsA KOMaHAY Ha OTKII0YeHUe

N9 aBTOMATUYECKX BLIKIIOYaTeNeii CO CTOPOHbI UCTOYHMKA MUTAHMS
WM CMEXHbIX aBTOMATUYECKMX BbIKIIIOYaTeNeli B Cryyae
HEOTKJNIOYEHMS aBTOMATUYECKOr0 BLIK/I0YaTeNs Nocne nogayu
KOMaH/ibl Ha OTKJTIOYEHHE, KOTOPOE 0BHAPYXMBAETCS MO OTCYTCTBUIO
CHIXEHS TOKA NOBPEXIEHUS.

MakcumanbHas TOKOBas 3awuTta 06paTHOI7I nocnepoBatesibHOCTU
(ANSI 46)

3amra ot HebanaHca a3, KoTopbiii 06HapYXMBAETCS MyTEM U3MEPEHNSs TOKa 0BPaTHOI
nocneaoBaTeNbHOCTY.

b yyBCTBUTENBHAS 3aLLMTA OT ABYXDA3HbIX KOPOTKMX 3aMblKaHMIA HA KOHLIAX AJIMHHBIX IMHNIA;

b 3awmTa 060pynOBaHMS OT NOBbILLIEHSI TEMMEPATYPbI, BbI3BAHHOrO HECOANAHCMPOBAHHBIM MUTAHUEM,
HenpaBbHBIM YepefoBaH1eM $a3 uin 06pbIBOM hasbl, a Takxe HebanaHCOM hasHbIX TOKOB.

XapakrepucTuku

b 1 kpuBas ¢ He3aBMCMMO BbiEPXKOi Bpemern (DT);

b 9 kpuBbIX C 3aBMCMMOIA BbIAEPXKOI BpemeHu: 4 kpuebix MK 1 3 kpubix IEEE, 1 kpuBas ANSI 8 RI2
1 1 cneumansHas kpueas Schneider Electric.

TennoBas 3awmra (ANSI 49RMS)

3almTa oT TENNOBOrO NOBPEXAEHS,, BbI3BAHHOO NEPErpy3kamm:

b o6opynosatus (TpaHchopMaTopoB, ABMraTENEl U reHEPaTopoB);

b kabeneir;

b koHpeHcatopos.

Harpes BbIYMCAISETCS C MOMOLLbIO MATEMATUYECKON MOZENM, YHUTHIBAIOLLEN:

b peitctayioLee 3HayeHue Toka (RMS);

b Temneparypy okpyxatoLueii cpeas;

b 3HaueHue Toka 06paTHOI NOCNEN0BATENLHOCTH, MPUYMHY NOBBILLEHNS TEMMEPATYPLI POTOPA AABUTaTENs.
BbluMCrIeHIe HarpeBa No3BONISIET paccyuTaTh AaHHbIE NPOrHO3a A1 MOMOLLM B 3KCyaTaLmi

11 YrIPaBNEHNM NPOLIECCOM.

3aLumta MOXeT BI0KMPOBATLCS NOMMYECKVM BXOLLOM, KOTZa 3TO HEOOXOAMMO B COOTBETCTBIM C YC/IOBUSIMIA
TIOTVIKV YTIPaBIIgHuS.

Tennosas 3awwmra 060pyAoBaHUS

XapakTrepucTuku

b [Be rpynnbl ycTaBoK;

b 1 perynupyemas ycTaBka aBapuitHON CUrHaU3aLmK;

b 1 perynupyemas ycTaBka OTKIIOuEHS;

b yCTaBKM HaYaNbHOrO HarpeBa Aist TOYHOM afianTaLmM XapakTepPUCTUK 3aLLWTbI K TEMIOBbIM
XapakTepucTkaM 060PyL0BaHS, Yka3aHHbIM MPON3BOAVITENEM;

MOCTOSIHHLIE BPEMEHM Harpesa 1 OXNaxaeHus 060pyaoBaHus.

TocTosHHas BpEMEeHM OXNaXAEHNS MOXET BbIYMCASITHCS aBTOMATUYECKW HA OCHOBAHWUM 3aMEPOB
Temnepatypbl 060pyA0BaHMS, OCYLLECTBASIEMbIX C TOMOLLbIO JAT4MKA.

Tennoeas 3awura kabens

XapakrepucTuku

b opHa rpynna ycrasok;

b ponycTumbii Tok kabens, o KOTOPOMY ONPENENSOTCS 3HAYEHS YCTABOK aBAPUIAHOI CUTHANM3aLMM
11 OTKIKOYEHMST;

b nocTosHHbIE BpEMEHU HAarpeBa v oxNaxaeHus kabens.

TennoBas 3awwumra KOHAEHcaTopa

XapakrepucTuku

b opHa rpynna ycTasok;

b ycTaBka aBapuiiHON CUTHANI3ALMM — 3HAYEHNE TOKA, NPV NPEBbILLEHNN KOTOPOrO BblAAETCS aBaPUIiHBIIA
CUrHar;

b ToK neperpysku, no KOTOPOMY ONPEAENSETCS 3HAYEHNE YCTABKM OTKIIOHEHNS;

b Bpewms 0TKNI0YEHNS MO HArpeBY W YCTaBKa Mo TOKY, KOTOPbIE OMPEAENSIOT TOUYKY Ha KPUBOI OTKIHOHEHMS.
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YcTpoicTBO aBTOMAaTU4ECKOro MOBTOPHOIO
BKoyeHus (AMB)
ANSI 79

®yHkums ATB, N03B0NISIOLLAS OrPaHNYUTL MPOLOMXMTENBHOCTb NEPEPbIBA B ANEKTPOCHAOXEHNM Nocne
OTK/TOYEHMS, BbIZBAHHOTO HEYCTONYMBBIM WA MOJYYCTOIYMBLIM MOBPEXAEHVEM B BOSAYLLHON JIMHIN.
YCTPOWACTBO NPOM3BOAMUT ABTOMATUYECKOE NMOBTOPHOE BKIIOYEHIE aBTOMATUYECKOTO BbIK/IOYATeNs nocne
BbIAEPXKY BpeMeHU, He0BX0AMMOI [iyist BOCCTaHOBNEHMs u3onsumn. Pabota AMB nerko agantupyetcst

K pasfniHbIM PEXuUMam KCTTyaTaLym nyTeM napameTpypoBaHus.

XapakTrepucTuku

b 1-4 uKna NOBTOPHOIO BKIIIOYEHNSI, KXAbIV LKN CBSI3aH C PErynnNpyemoii BbIAEPXKOI BpEMEHN
BOCCTAHOBJIEHUS U30NALMN;

b perynupyemas 1 He3aBuCHMas BbAEPXKA BPEMEHM BO3BPATA W BIOKMPOBKY;

b akTvBaLMs LMKNOB CBSI3aHA YePE3 NapaMETPUPOBAHME C MTHOBEHHBIMY BbIXOLAMM UM BbIXOAAMU

C BbIZEPXKOI BPEMEHM (yHKLMIA 3aLmThl 0T KOPOTKOro 3aMblkanmst (ANSI 50/51, 50N/51N, 67, 67N/67NC)
b 3anpet/6nokuposka AlB Yepes Nornyeckuii BXoa.

KoHTposb CMHXpOHU3Ma
ANSI 25

[laHHas dyHKLMS 06ecreynBaeT KOHTPOSb CUHXPOHN3MA ANIEKTPUYECKYIX CETEeN C OAHOI 1 C ApYroit
CTOPOHLI OT ABTOMATMYECKOTO BbIKIIOUATENS 1 PA3PELLIAET €ro BKIIOYEHME, KOTLA CABUM HAMPSIXEHMS,
4aCTOThI 1 (ha3bl HAXOAUTCS B AOMYCTUMbIX NPELenax.

XapakrepucTuku

b perynupyemble 1 He3aBUCUMbIE YCTABKM CABMTA HAMPSXEHIS!, YacTOTbI M (asbl;

b perynupyemoe Bpems onepexeHus 15 y4eTa BpEMEHH BKITIOYEHNS aBTOMATUYECKOTO BbIK/IOYaTeNs;
b nsTb BO3MOXHbIX PEXVUMOB paboThl B CIy4ae NCYE3HOBEHMS HAMPSKEHNS.
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N IsO

3oHa
cpabatbiBaHUs

Xapakrepuctvka otkmodenns 3awmtsl ANSI 67N/67NC tnna 1
(xapakrepuctuyeckmii yron 60 = 0°)

3oHa
cpabarbiBaHus

Vo

XapaktepucTuka otkmoyenms saiumtel ANSI 67N/67NC tvna 2
(xapaktepuctndeckuit yron 60 = 07)

Mpepen 1

Mpepen 2

N
l\%

Vo

3oHa
cpabarbliBaHus

Xapaktepuctvka otkmodenns 3awmtsl ANSI 67N/67NC tnna 3

HanpaBneHHas MakCMManbHasi TOKOBas 3aLLMTa

HanpaeneHHas makcumanbHas TokoBas 3awmTa B ¢pa3ax (ANSI 67)

3awwura ot MexzydasHbIx KOPOTKIX 3aMbIKaHUii 00ECIEYNBAET CENEKTUBHOE OTKITIOHEHME B 3aBUCUMOCTU
OT HanpaefeHnst Toka NoBPEXAEHNS.

9Ta 3awmTa coyeTaet B cebe dYHKLMI0 MaKCUMaNbHOW TOKOBOI 3aLumThl B $hasax ¢ dyHKLmel
06HapyxeHnst HanpaeneHus. Takas 3aluuTa cpabaTbiBaeT, ecu GYHKLMS MAKCUMANbHOI TOKOBOM 3aLyTh
B (ba3ax B kakoM-160 HanpaBneHum (MHUS U COOPHbIE LUIMHBI) aKTUBMPOBAHA, N0 KpaiiHeii Mepe,

L1 OHON M3 Tpex das.

XapakrepucTuku

b aBe rpynnbl ycTasok;

b mMrHoBeHHoe cpabaTbiBaHue Unv cpabaTbiBaHKe C BbIAEPXKOI BPEMEHH;

b HanpasneHwe oTKK04eHNs N0 BLIOOPY;

b kpuBas ¢ He3aBMUCUMOI BbAEPXKOIA BpemeHu (DT), ¢ 3aBUCMMOI BbIAEPXKON BPEMEHH (BLIOOP

13 16 TMNMOB CTaHZAPTU3NPOBaHHbIX KpUBbLIX IDMT) 1160 B COOTBETCTBUM C TPEOOBAHNSIMM 3aKa34NKA;

b ¢ ycTpoIiCTBOM 3anoOMMHaHIS 3HAYEHIS: HANPSXEHNS ANst 0DECTEYEHNs HEeYYBCTBUTENBHOCTY K MOTEPE
HanNPSXEHUs NoNpU3aLmm B MOMEHT BO3HUKHOBEHMS MOBPEXAEHMS;

b co BpemeHeMm yepxaHus unm 6e3 BpeMeHU yaepxaHus.

MakcumanbHag HanpaeneHHasi TOKOBasi 3aLLMTa OT 3aMblKaHUS Ha 3eMJ1I0
(ANSI 67N/67NC)

3auuwTa oT 3amMblkaHus Ha 3emIio 06ECTIEYNBAET CENEKTUBHOE OTKITIOYEHME B 3aBUCUMOCTY OT
HanpaBreHus TOKA NOBPEXAEHNS.

Takasi 3aLmTa MMEET 2 TUNa xapakTepucTyK:

b 1N 1: B 3aBUCKMOCTI OT NPOEKLVM TOKA HYNIEBOIA NOCNEAOBATENLHOCTH;

b 1N 2: B 3aBMCMMOCTY OT BENNYMHLI BEKTOPA TOKA HYNIEBOIA NOCNEA0BATENBHOCTY.

ANSI 67N/67NC, Tin 1

MakcumanbHas HanpaBsieHHas TOKOBast 3alLuTa OT 3aMblKaHNs Ha 3EMII0 B CETSX C PE3UCTUBHO-
3a3eM/1EHHOM, M30/IMPOBAHHON U KOMMEHCMPOBAHHOI HEMTPaNIAMIA Ha OCHOBAHIW ONPEAENneHIs
MPOEKLIVM M3MEPEHHOIO 3HAYEHNS TOKA HYNIEBOI NOCEA0BATENLHOCTH.

XapakrepucTuku 3awmTbl Tuna 1

[1BE rPynMbl yCTaBOK;

MrHOBEHHOe cpabarTbiBatyie unu cpabaTbiBaHIe C BbILEPXKON BPEMEHMU;

KpuBasi C He3aBMUCUMON BbIAEPXKOIA Bpemeru (DT);

HanpaeneHue OTKIKOYEHIs N0 BbIGOpY;

XapaKTepuCTUYECKWI yron;

0e3 BpemeHu yaepxaHus;

C YCTPOIICTBOM 3aMOMMHAHS 3HAYEHWS| HAMPSXEHUS 151 0DECTIEYEHISt HEYYBCTBUTENBHOCTY
K MOBTOPSIOLLMMCS NOBPEX/EHUSM B CETSX C KOMMEHCUPOBAHHOM HENTPAbIO.

ANSI 67N/67NC, Tn 2

HanpasneHHas MakcumMasnbHas TOKOBas 3aLLmTa OT 3aMblIKaHWs HA 3EMITI0 B CETAX C PE3UCTUBHO-
3a3eMJIEHHON MW FYX03a3eMIIEHHOI HENTPAIbIO HA OCHOBAHWUW ONPEAENeHNs 3aMEPEHHOT0

NN PACYETHOTO TOKA HYNEBON NOCNEA0BATENLHOCTY.

9Ta 3awwmTa coyeTaet B cebe dYHKLMIO MaKCUMAbHON TOKOBOI 3aLLuThl OT 3aMblKaHs Ha 3eMITI0

¢ dyHKumel 06HapyXeHs HanpaeneHus. Takas 3aLwmTa cpabaTbiBaeT, €CM GyHKLINS MAKCUMATBHOI
TOKOBOW 3aLLMTbI OT 3aMbIKaHMS! HA 3EMTI0 B KakoM-160 HaNpaBneHum (MHUS Uy COOPHBIE LUMHBI)
aKTUBMPOBAHA.

XapakrepucTukM 3aLuThbl TUNA 2

b aBe rpynnbl ycTasok;

b MrHoBeHHoe cpabaTbiBaHue 1v cpabaTbiBaHIe C BbIAEPXKOI BPEMEHH;

b kpuBas ¢ He3aBMCUMOI BbAEPXKOIA BpemeHu (DT), ¢ 3aBUCMMOI BbIAEPXKON BPEMEHH (BLIOOP

13 16 TMNMOB CTaHZAPTU3NPOBaHHbIX KpuBbIX IDMT) 1160 B COOTBETCTBUM C TPEOOBAHNSIMM 3aKa34NKA;
b HanpasneHwe oTKIK04YEHNS N0 BLIOOPY;

b co BpemeHeMm yaepxaHus unm 6e3 BpeMeHU yaepxaHus.

ANSI67N/67NC, Tun 3

MakcvmanbHas HanpaeHHasi TOKOBast 3alLyTa OT 3aMblKaHis Ha 3eMII0 B PACTIpeaennTeNbHbIX CETsX,
L1 KOTOPbIX PEXVM 3a3eMNEHIst HeIATPaM BbIOMPAETCS B 3aBICUMOCTY OT CXEMbI 3KCTlyaTaLm,

WIN B CETSIX C FyX03a3eMNIEHHON HEMTPaIblo, OCHOBAHHAS Ha OMPEZENEHNM 3aMEPEHHOr0 3HaYeHMs Toka
HYNEBOIA N0CNe0BaTENbHOCTY.

9ra 3awmra coyetaet B cebe GyHKLMI0 MaKCUMAabHOI TOKOBOW 3aLLVThI OT 3aMblKaHUS HA 3EMTI0

¢ dyHKuMeit 06HapyXeHWs HanpaBneHust (YroBOi CEKTOP OTKIIOUYEHHS C 2 PerynMpyeMbIMy yriamu).
Takas 3awmTa cpabaTbiBaeT, eciiv GYHKLMS MaKCUMaIbHOM TOKOBOVA 3aLLMTLI OT 3aMbIKaHs Ha 3eMII0
B kakoM-11160 HanpaBneHUN (MMHUS UK COOPHBIE LUMHBI) aKTUBMPOBAHA.

[laHHas GyHKUMS 3aLMTLI COOTBETCTBYET UTabsHCKOMY cTaHaapTy CEl 0-16.

XapakTepucTukm 3awmTbl Tuna 3

b pge rpynnbl ycTaBok;

b mrHoBenHoe cpabartbiBatiie v cpabaTbiBaHe C BblAEPXKON BPEMEHM;

b KkpuBas ¢ He3aB1CKMOl BbifiepXKOil Bpemer (DT);

b Hanpasnenue oTk04eHs No BbIGOPY;

b 6e3 BpemeHm yaepxanms.

COoOOTOTUTUTOUT
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HanpaeneHHas 3awumra
No MOLHOCTH

MakcumanbHas HanpaeJjiieHHas 3aLuTa

aKTMBHOM MouHocTy (ANSI 32P)

[l,ByHanpaBneHHaﬂ 3alluMTa Ha OCHOBE pacyeTa 3Ha4eHus aKTWUBHON
MOLLHOCTK, afanTMpOBaHHOro i CneayoLwmnx BUA0B NPUMEHEHNA:
b 3alura MaKCYMaJIbHOMN aKTUBHO MOLLHOCTW ang oﬁHapy)Keva
Clly4an neperpysku u obecreyeHuns Pasrpysku;

b 3awuTa «Bo3BpaTta aKTUBHON MOLLIHOCTW» Ans 06ecreyeHms

V 3allUu1Tbl redeparopa ot paﬁOTbI B Ka4ecTse asurarens

npun ﬂOTpe6J19HI/IVI reHeparopom aKTUBHON MOLLIHOCTU;

V 3alMThI IBUraTens ot paboTsl B KaYeCTBe reHepaTopa

npun BpraﬁOTKe [Burarenem aKTUBHON MOLLHOCTW.

MakcumanbHas HanpaeJieHHas 3awuTa

peakTuBHOM MoLiHocTK (ANSI 32Q)
[IByHanpaBneHHas 3almMTa Ha OCHOBE pacyeTa 3Ha4YeHust PeakTUBHOI
MOLLHOCTY 11151 0BHAPYXEHNS NOTEPY BO3OYXIEHNS CUHXPOHHBIX
MallWH;

b peakTMBHOI MOLLHOCTY KOTOPLIMI BO3PACTAET B Cly4ae noTepu
BO30YXaeHNs;

b 3awuTa «Bo3BpaTa peakTMBHON MOLLHOCTM» I TEHEPATOPOB,
KOTOPbIE HAYMHAIOT NOTPEONATL PEAKTUBHYIO MOLLHOCTb B Cllyyae
noTepy BO30yXaeHMs.

HanpaeneHHas 3awmuta MMHUMabHOM

aKTUBHOW MowHocTn (ANSI 37P)

ﬂ,ByHaI'IpaBJ'IeHHa‘r‘I 3allMTa Ha 0CHOBE pacyeTa 3Ha4eHns aKTUBHOM
MOLLIHOCTW:

b )15 COornacoBaHmns KonnyecTsa napaniesibHo paﬁoTalou.me
MCTOYHUKOB NUTaHWS C TPEOYEMOiA Harpy3Koii CeTH;

b 19 CO30aHuA OTJJ,EHI:HOVI CUCTEMBI C NUTAHNEM YCTAaHOBKU OT
COOCTBEHHOrO reHeparopa 3/1IEKTPOSHEPTUN.

DEB8142

3awwmra 060pynoBaHUs

MuHumanbHas TokoBasi 3awura B ¢pasax ANSI 37

3aLuyTa HacocoB OT NOCNEACTBYIA MOTEpY Hanopa nyTeM 06HapyxeHns paboTbl fBuratens 6e3 Harpysku.
YyBcTBUTENbHAS K MUHUMATHOMY TOKY B dase 1, aTa 3aluuTa cTabunbHa npy oTKIoYeHN
aBTOMATIYECKOrO BIK/IOYATENS U MOXET ObiTb 3a6710KMPOBAHA Yepes JIOrMYECKHii BXOA,

MpeBbilieHne NPOAOINKUTENILHOCTU NYCKa/0N0KMPOBKA poTopa
(ANSI 48/51LR/14)

3awmta aBuratens oT neperpesa, BbI3BaHHOO:

b 3aTaHyTLIM MyCKOM NPy 3anycke ABUraTens B yCOBUSIX NEPErpy3ku (HaNpumep, Ans TpaHenopTepa)
AN NPU HELOCTATOYHOM HANPSKEHUN MTUTAHUS.

[MOBTOPHbIiA MYCK HEOCTAHOB/IEHHOTO BUrATENS, BbIMOMHEHHBIA KOMAHLOM YePes 0rU4YECKUi BXOI, MOXET
YYUTBIBATLCS Kak 3anyck.

b 6nok1poBKoit poTOpa, BbI3BAHHOI MEXHUYECKOI HArpy3KOi fiBuraTens (HanpuMep, Ans Apo6usKy):

V/ B HOPMaJIbHOM PEXUME NOCHe HOPMANIbHOTO MYCKa;

V' HEnocpenCTBEHHO NMpU 3anycke, 0 06HAPYXEHNs NPEBbILLEHNS MPOLOMXUTENBHOCTM MycKa, KOra
6710KMPOBKA POTOPA ONPEAENSETCS MO0 C MOMOLLbIO IETEKTOPA HYNIEBOI CKOPOCTU, MOAKITIOYEHHOIO

K JOTM4ECKOMY BXOZL, 60 BYHKLME MUHUMAIBHOI YaCTOThI BPALLEHMS.

OrpaHuyenue konuyectea nyckoB (ANSI 66)

3awwTa ot neperpesa ABUraTens, BbI3BBaHHONO:

b cnmwkom YacTbiMM nyckamu: npu LOCTUXEHUM MAKCUMabHOTO Pa3PELLIEHHONO KOMIMYECTBA MYCKOB
3anyck isuratensi 610KMpyeTCs NOCHe BbINONHEHWS NOACYeTa:

V' KO/INYECTBA NYCKOB B YaC (MW 32 PEryNMpyeMblii Nepuog, BpEMEHN);

V KONMYECTBA NOCNE0BATENbHBIX «rOPSHMX» UMW «XONOSHbIX» NYCKOB ABUraTeNsi (MOBTOPHBIiA Myck
HEOCTaHOBNEHHOTO [1BUraTeNsl, BbINOHEHHbIV KOMaHAOM YePEe3 NIOrNYECKMIA BXOJL, MOXET YYUThIBATbCS
KaK 3anyck);

b nyckamu, o4eHb 6113KMMM N0 BPEMEHN: NOCHE OCTAHOBA, MUTAaHME HA IBUTaTeNb NOAAETCS TONbKO
CryCTS ONpeLeNeHHbIN Nepyop, BpEMEeHU, KOrfia ABUraTesib HaxoauTCs B Hepaboyem COCTOSIHUN.

3awmra oT aCMHXPOHHOTO peXxuma ¢ noTepeii Bo30yxaeHus

(no MMHMManbHOMy nonHomy conpotuenexuio) (ANSI 40)

3au4v|Ta CUHXPOHHBIX MaLLWH OT aCUHXPOHHOIO pexuma, 0CHOBaHHAs Ha PacyeTe NnosIHOro CONpPOTUBNEHUS
ﬂpﬂMOVI nocienoBaTesiHOCTU Ha BbIBOAAX 06MOTOK SJ'IeKTpVHeCKOI?I MaLLUWHBI UK Tpchd)opmaTopa

I 610ka «TpaHcHOPMATOp — ANEKTPUYECKas MaLLMHA».

XapakTrepucTuku
b aBe KpyroBbie XapakTEPUCTHKM, ONPELeNsiemMble C NOMOLLLIO PEAKTUBHBIX CONPOTUBAEHNIA Xa, Xb 1 Xc;

X A R

—
o

Xa

Xb

Xc

/JIBe kpyroBble xapakTepucTvky oTkmoyenns samtoil ANSI 40

b otknioyenme, koraa nonHoe ConpoTUBAEHUE NPSMOI NOCAEA0BATENBHOCTY 3NEKTPUHECKON MaLLNHbI
BXOZMT B OJHY 13 [BYX KPYrOBbIX XapaKTepuCTuK;

b He3asucumas Bbiaepxka Bpemenn (DT), CBsi3aHHas ¢ Kaxoii KpYroBoii xapakTepueTUKOiA;

b dyHKuMS nomoLLM B perynvpoBke, NpeaycMoTpeHHast nporpaMMHbIM obecniederrem SFT2841, ans
pacueTa 3HaueHui Xa, Xv XC B 3aBUCMMOCTH OT 3/IEKTPUYECKIX XapaKTePUCTUK MaLLIMHBI

1 TpaHchopmaropa.
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3awmra MaKCMManbHOI 4acTOTbl BPALLEHUS
(ANSI 12)

DyHKUVS OnpeaieneHIsi NOBLILLEHHON YaCTOTbI BpaLLEHNs!
3NEKTPUYECKOI MaLLMHBI, OCHOBAHHAS! Ha BbIYUCTIEHMM CKOPOCTH
nyTeM NOZICYETA UMMY/LCOB, [J1sl BLISIBIIEHNS! «PA3rOHa» CUHXPOHHBIX
TEeHepaTopoB, BbI3BAHHOO HAPYLLIEHEM CUHXPOHU3MA, 160,
HanpvMep, 1S yNpaBneHns IPOLIECCOM.

3awmTa MMHMManNbLHON 4acTOTbl BPaLLEHUs
(ANSI 14)

DYHKUMS KOHTPONS YACTOTbI BPALLEHIS SNIEKTPUYECKON MaLLMHBI,
0CHOBaHHas! Ha BbIYMCIIEHIM CKOPOCTY MyTEM MOACHETA UMM bCOB:
b BbISIBNIEHIE MOHWKEHHO CKOPOCTM BPALLEHNS ANEKTPUYECKOI
MaLLMHbI NI0CAIE €€ NyCKa, HanpUMep, 1A YNpaBieHust NPOLECCOM;
b nonyyeHe uHpopMaLwM 0 HyneBoi CKOPOCTY ANst OGHAPYXEHUS
GIOKVPOBKM POTOPA MK MyCKe.

MakcumanbHas TOKOBasi 3aluTa ¢ Koppekumei
no HanpsbkeHmio (ANSI 50V/51V)

3awwmTa ot MexyhasHbIX KOPOTKIX 3aMbIKaHWiA ANIsi FEHEPATOPOB.
Mopor cpabaTbiBaHus KOPPEKTUPYETCS MO HAMPSIXEHWIO, YTOOLI
YUMTHIBATb CAyyait BAXHEr0 MOBPEXAEHNS reHepaTopa, KOTopoe

B/eYeT 3a Co00M NafieH1e HaNpsXeHUs 1 TOka KOPOTKOrO 3aMblKaHuS.

XapakrepucTuku

b MrHoBeHHoe cpabatbiBaHie unm cpabaTbiBaHIE C BbIEPXKON
BPEMEHH;

b kpuBas ¢ He3aBMCUMOIA BbILEPXKON BpeMerm (DT)

IV C 3aBMCUMOIA BbIEPXKOI BPEMEHM (BbIGOP 13 16 Tunos
CTaHAAPTU3MPOBAHHBIX KpMBLIX IDMT), 1160 B COOTBETCTBUM

¢ TPeBOBaHNSMM 3aKa34NKa;

b co BpemeHeM yaepxaHus nin 6e3 BpeMeHu yaepxaHms.

DE88143

3Sawmra MUHUManbHOro nonHoro conpotueneHus (ANSI 21B)
3aLU,I/ITa reHepaTopoB OT Me)KD,y(I)a3HOI'O KOPOTKOro 3amblkaHus, OCHOBAHHAA Ha BbIMUCIIEHUW NOJIHOTO
COMpOTUBNIEHNS MEXAY dpasamu.

721 = Y2l
2_11

IMonkHoe conpotuenexre Mexay pazamu 11 2.
b KkpyroBas xapakTepucTka, LIEHTPUPOBAHHAS HA HAYANO OTCYETA, ONpeaensiemMas C OMOLLbIO
perynupyemoii ycTaBkm Zs;

X A

\J

Zs

Kpyrosas xapaktepuctuka otkmoyeHus 3awmtoii ANSI 218

b oTkntoueHe ¢ He3aBUCMMO BbiiepXKoid Bpemenn (DT), koraa 0HO U3 TPEX NONHLIX COMPOTUBNEHUI
BXOJMT B KPYrOBYHO XapakKTePUCTUKY OTKIIHOHEHNS.

Tepmocrtar / razoBoe pene (ANSI 26/63)
3awwmta TpaHcHOPMATOPOB OT NOBLILLEHNS TEMMNEPATYPbI 1 BHYTPEHHUX NOBPEXAEHNI C MOMOLLBIO
JIOTMYECKUX BXOLI0B, CBA3AHHBIX C YCTPOINCTBAMM, BCTPOEHHLIMY B TPAHCHOPMATOP.

KoHTtponb Temnepatypbi (ANSI 38/49T)

3awmta oT neperpeBa nyTem UamepeHisi TeMnepatypbl BHyTpY 000pyA0BaHMs, OCHALLEHHOrO
PE3UCTUBHLIMU AATYMKAMU:

b ans TpaHcdopmatopa: 3aLymTa nepBUYHbIX U BTOPUYHBIX 0OMOTOK;

b ans peuratens v reHepatopa: alumTa CTaTopHbIX 06MOTOK Y MOALIMIHUKOB.

XapakrepucTuku

b 16 peauctueHbix aatumkos Pt100, NI100 nnm Ni120;

b nBe He3aBKCMMbIE YCTaBKM, KOTOPLIE PETYMPYIOTCS MO KXAbIA TN AaT4WKa (aBapuiiHas
CUrHaNM3aLMst M OTKITIOYEHE).

Schneider

Electric

103



Sepam cepumn 60

DyHKLUN
3awmTa
Onucaxue

3awmTa no HanpsHKeHMIo

3awmra MMHUMAabHOTO HANPSHKEHUs NPAMOii

nocnepoBarenbHocTu (ANSI 27D)

3au1,ma p.eraTeneﬁ 0T neperpy3ok, Bbl3BaHHbIX HEAOCTATOYHbIM
U HeCMMMETPUYHBIM HaNPsXXeHWeM B CETU, K onpeaeneHune
06paTHOro HanpaseHys BpalLeHns ¢as.

3am,ma MWHUMAJIbHOIO HaNpPAXXeHuq,
opHoda3sHas (ANSI 27R)

3awwra, 1cnonb3yemas i KOHTPONA UCHE3HOBEHUS HANPSXXEHNS,
NnoAaepXnBaeMoro BpaLLaioLLMM1ca MatlinHamu, 40 paspeLueHns
NOBTOPHOr0 BK/KO4YEHUS CGOprIX LUIWH, NOJAIOLLMX NUTaHNe

Ha MallnHbl, BO un3bexaHue 3NEKTPUHECKNX U MEXaHUYECKMX
nepexoaHbIX NPoLeccoB.

3awura MMHMManbHoro HanpskeHus (ANSI 27)
3au.w|Ta ;J,eraTeneﬁ NPV CHUXEHUW HaNpPSXeHUsa unu onpeaeneHue
HEHOPMaJIbHO HU3KOTO HANPSXXEHNS CETU 151 BBINOAHEHNS GYHKLMIA
aBTOMATMYECKOI YACTUYHON Pa3rpy3K1 MU NEPEKNIOYEHNS
WCTOYHUKA NUTAHUSA.

®yHKums paboTaeT Ans IMHEIHOTO MK 151 GA3HOTO HANPSKEHNS,

W KOHTPONUPYET MO 0TAE/IbHOCTU NOBbLILLEHNE KaXa0ro M3mepsemMoro
HanpsxeHus.

XapakrepucTuku
b kpusas DT;
b kpusas IDMT

3awmra makcumanbHoro Hanpsxkenus (ANSI 59)
Samma OT 4YPEe3mMepHOro NoBbILLEHUS HANPSXXEHWUS U NPOBEpKa
HaNIM4MS HANPSXEHMS, 10CTaTO4HOrO Anst paboTsl ABP.

®yHKums paboTaeT Ans MIMHENHOTO UMK ANst Ga3HOrO HANPSKEHNS!

W KOHTPONUPYET OTAENbHO NOBbILLEHWE KXA0ro N3Mepsemoro
HanpsxeHus.

3awmra MaKCMMabHOro HanpPXXeHns Hy.HEBOﬁ

nocneposatenbHocTu (ANSI 59N)

OnpezieneHe HapyLLEHNst U30NSILIM MYTEM U3MEPEHMS HANPSXEHNS!
HYNEBOIi NOCNE0BATENBHOCTH:

b ANSI 59N: B ceTsix ¢ U30MPOBAHHOI HEATPANbIO;

b ANSI 59N/64G1: B CTaTOpHBIX 06MOTKAX reHepaTopoB C
3a3eMJIEHHON HeATPabIO. [laHHas GyHKLMS 06ecreunBaeT 3almTy
06MOTKM Ha 85 % - 90 % CO CTOPOHBI BLIBOLOB, HE 3ALLMLLIEHHBIX
dyHKumeit ANSI 27TN/64G2 (MUHUMANBHOE HAaNPSXEHWE HYNeBO
NoCNea0BaTENbHOCTY TPETLEN FAPMOHUKN).

XapakTepucTuku
b kpueas DT;
b kpueas IDMT.

3awmra MaKCUMabHOro Hanps)xeHus

oOparHoii nocnenoBatenbHocTn (ANSI 47)
3awmra ot HebanaHca ¢as, BO3HUKAIOLLETO B pe3ynibTate
HENpaBWIIbHOrO HanpaBneHus BpalLeHns das, HecOanaHCMPOBaHHOMO
NUTaHUs NN JanbHEro KOPOTKOro 3aMblKaHUs, 06Hapy)KVIBaeMbIX
nyTeM U3MePEeHUst HaNPsXeHNst 00PaTHOI NOCNENOBATENbHOCTM.

3awmTa no yacrore

3awmra makcumanbHoii yacTotbl (ANSI 81H)
06Hapy>|(eume Ype3MepPHOro noBbILLIEHNS YaCTOTbI MO OTHOLLEHWUIO K HOMUHAIbHO 4acTOTE CETU C Liefbio
noanepxaHns BbICOKOro ka4ecTea 3ﬂeKTpOCHa6)KeHI/I9|.

Sawmra MuHUManbHoM YacToTbl (ANSI 81L)

OBHapyXeHWe Ype3MEPHOrO MOHMKEHNS YACTOThI OTHOCUTENBHO HOMUHAMBHOIA YACTOTbI

019 N0AAepXaHns BbICOKOro Ka4ecTsa 3ﬂ8KTp0CH36)KEHVI‘iI.

[laHHas 3awmTa MOXET NPOU3BOAUTD Kak MOSIHOE OTKIIOYEHME, Tak 1 Pasrpysky.

3alLyTa rapaHTUPOBaHO He CpabaTbiBAeT NPy NoTEPE OCHOBHOMO UCTOYHUKA MUTAHNS U HATMYMU
HanpsXXeHus, NoAAePXUBAEMOro BpaLLaloLLMMICS MaLLMHAMN. aro [OCTUraeTcs nyTem KOHTposis
CKOPOCTN U3MEHEHUS 4aCTOThbl. KOHTpOﬂb CKOPOCTU U3MEHEHUS 4aCTOTbl MOXET BBOAUTLCS

NPy NapameTpUpOBaHIAMN 3aLLUTHI.

3awwmra no nsmexeHuio yactotbl (ANSI 81R)

3alumTa, ucnonb3yemas Ans GbICTPOro OTCOEANHEHNS OT FeHepaTopa UM 1Sl yrpaBieHus pasrpy3Koil.
[laHHas yHKLMS OCHOBAHA Ha pacyeTe CKOPOCTM M3MEHEHMs! YacTOTbl; GYHKLMS He cpabaTbiBaeT

NPy BO3HUKHOBEHWUM NEPEXOAHLIX HAPYLLEHWI B NOaue HanpsixeHus 1, Takum 06pa3om, siensetcs bosnee
YCTOIYMBON, YEM 3aLLMTa NO ONPEAENEHmIo cagura hasbl.

OTKNI0YeHne

Ha pacnpenenuTenbHbix nyHKTax, AMEIoLmMX aBTOHOMHbIE FeHepUPYIOLLME YCTPOIACTBA, 3alLmTa

110 M3MEHEHMIO YaCTOTbI UCTIONb3YETCS AN 0OHAPYXEHUS NOTEPU 3TOr0 COBANHEHMS, YTOObI NPOU3BECTM
OTK/IIOYEHNE ABTOMATMYECKOTO BbIK/IIOYATENS HA BBOAE C LIENbIO:

b 3awuThl reHepaTopoB NPy BOCCTAHOB/IEHWM COBAMHEHISI 683 KOHTPOJIS CUHXPOHM3MA;

b npeaoTBpALLEHMS NUTAHWS BHELLHKX MO OTHOLLEHMIO K YCTAHOBKE HAarpy30K BO BpeMSi HapyLueHus
NUTaHS TNaBHOIA CETH.

Pasarpyska

3alumTa no M3MEHEHMIO YaCTOTbI MOXET ObITb UCMONL30BAHA A5 PA3rPy3Ku B COYETAHUM C QYHKLMAMU
3aLLMTbI MO HU3KOW YaCTOTe C LieNbIO:

b yckopeHust pasrpy3ku B Cny4ae BO3HUKHOBEHMS 3HAUUTENBHON Neperpyskiu;

b 610kMPOBKM Pa3rpy3ku NpK PE3KOM CHUXEHUM YaCTOThI BCELCTBUE MOBPEXAEHWS, KOTOPOE JOMKHO
ObITb YCTPAHEHO HE C NOMOLLBIO GYHKLW Pa3rpy3Ky.

104 Sclénelder

Electric



PEBB107

Sepam cepum 60 DyHKUUU
3awuTa
KpuBble OTK/I04eHMs

NepcoHanusmpoBaHHas KpuBas OTKNIOYEHUS

Onpepensiemasi o TO4Kam C MOMOLLbH0 KOHUIYpaLMOHHOro NporpaMmHoro obecneyeHus SFT2841,
3Ta KpWBasi N03BONISIET PELUMTh BCE YACTHbIE 3371341 KOOPAMHALMM 3aLLUNT MW MOLEPHU3ALMM.

KpuBbie OTKI1I04EHUS C 3aBUCMMOM BbIAEPXKOM
BPeMEHU

KpuBbie OTKNIOYEHUS ¢ 3aBMCMMOIA BbIAEPXKOI BPEMEHM MO TOKY

MpeanaratoTcsl pa3nuuHbIe KPUBBIE OTKITIOYEHMS C 3aBUCUMOIA BbIAEPXKOI BPEMEHN [1151 BONbLIMHCTBA
BMI0B MPUMEHEHNS:

b kpuBble, ycTaHaBMBaemble ctangaptom MIK (SIT, VIT/LTI, EIT);

b kpuBble, ycTaHaBnMBaeMble cTangapTom IEEE (ML, VI, El);

b 06buHbie kpuBbie (UIT, R, IAC).

3azaHue nepcoHaNM3NPOBaHHON KPUBOW OTKIKOYEHNS] C MOMOLLbIO
nporpammHoro obecneyenns SFT2841

Kpuebie MIK
YpaBHeHue Tun kpuBom 3SHaueHus ko3 puLmMeHToB
k a B
CraHpapTHasi 06paTHO-3aB1CKMas BblaepXka BpemeHn /A 0,14 0,02 2,97
td(l) = k I OyeHb 06paTHO-3aBMCHMAs BbIAEPXKA Bpemeru / B 13,5 1 1,50
oL
( é) -1 P [JnutenbHas 06paTHo-3aBCIMast Bblaepxka BpeMenm / B 120 1 13,33
YpesBblyaiiHo 06paTHO-3aBI1CHMAs BbIIEPXKA Bpemeru / C 80 2 0,808
YnbTpa 06paTHO-3aBIUCMMast BbIAEPXKA BPEMEHU 315,2 2,5 1
Kpusas RI
: 1 T
YpaBHeHue td(l) = T
0339 -0,236( 1) '
Is
Kpuebie IEEE
YpaBHeHue Tun kpuBom 3HaueHus ko3 puLMeHToB
A B p B
YMepeHHo 06paTHO-3aBI1CHMast BbILEPXKA BPEMEHM 0,010 0,023 0,02 0,241
() = A +B Ix T OyeHb 06paTHO-3aBMCHMAs BbIAEPXKA BPEMEHM 3,922 0,098 2 0,138
1P g B YpesBblyaiiHo 06paTHO-3aBICHMAs BbIAEPXKA BPEMEHM 5,64 0,0243 2 0,081
Is
YpaBHeHve
Kpuebie IAC
YpaBHeHue Tun kpuBom 3HaveHus ko3 puLmMeHToB
A B Cc D E B
O6partHo-3aBucumas 0,208 0,863 0,800 -0,418 0,195 0,297
B b £ T BbIZIEPXKA BPEMEHN
MO=AT Ao TS Sy Ouett 0GpaTHo-3asucumas 0,090 0,79 0,100 -1,288 7,958 0,165
Is~ ) (,‘g - ) (,‘; - ) BblEPXKa BPEMEHU
YpesBblyaitHo 0,004 0,638 0,620 1,787 0,246 0,092
0bpaTHo-3aBMCHMas
BbIIEPXKA BPEMEHI
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t(s)

101,21

T=2,10

CranpaptHas kpusas EPATR-C (norapugmmyeckas wkana)

0,6 0,8 IsO 6,4 15 200

CranpaptHas kpnsas EPATR-C (norapugmmyeckas wkana)

YpaBHeHue ans 3almThbl N0 MUHUMAaIbHOMY
HanpsbkeHuio (ANSI 27)

T

1-(gs)

td ()=

YpaBHeHune Ang 3almTbl N0 MUHUMaJIbHOMY
HanpsbkeHmio (ANSI 27)

Mpu G = V/funn U/f

td(G)=

2y

YpaBHenus gns kpuebix EPATRB, EPATRC

EPATRB
Ina0,6AyI0y64A

85386, T

td(10) = 00w 0.8

Ina6,4Ay loy 200,0A
140, 213 X T

(10)= =X

Lna 10 > 200,0A
td(10)=T

EPATRC
L 0,6Ay 10y 200,0A

td(10) = 72 x 10-28x ——
2,10

I 10 > 200,0 A
td (10)=T

KpuBbie oTkn104€HMs ¢ 3aBMCMMOIA BbIAEPXXKO BPEMEHM
No HaNpPSHKEHUIo

VpaBHeHue ANS 3aluUTbl N0 MAaKCUMaJIbHOMY HanpsXXeHuo Hynesoﬁ nocnepnoBarTeNibHOCTU
(ANSI 59N)

T

()

td ()=

KpuBbie oTKN104€HMS C 3aBMCVMMOIA BbIAEPXKKOW BPEMEHM AJiS OTHOLLEHUS
«HanpsXeHne/yacToTa»

Tun kpuson P

A 0,5
1

¢ 2
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T
| > |s BbIXOZ C BbIAEPXKKON BPEMEHN
|| |—, >t
T, | :
| > Is curHan 3anycka 3awuTbl : :
|'| | I |
| >t
T H H H T | =
[ ! ! [
11 ! ! [
[ ! ! [
T 11 : : [
[ |
! S S OTKJ‘IPO‘-{ﬂ/I? _
! )

BenuuuHa Bbiaepxku
BPEMEHW BHYTPEHHETO
cyeTumKa

|

|

|
______!_______
_____|______

O6HapyXeHue NepemexaloLLyXcs 3aMbikaHuvi C IOMOLLbIO PEryMpyeMoro
BDEMEHY YAEDXaHUS

)

[TepBuHbIE N3MEPEHNS: DUMED

PerynupoBka KpUBbIX C 3aBMCUMOM BbiAEPXKOM
BPEeMEHM, C BbiePXXKOM BpeMeHn T
nnum ¢ koapopuumentom TMS

Bbiziepxka BpeMeHI KPUBbIX OTKIIIOHEHNS! C 3aBUCHMOIA XapaKTepUCTUKOMN TOKOBO 3aLLuTbI

(3a MCKI0YEHMEM NEPCOHANM3NPOBAHHBIX KPUBLIX 1 KPUBLIX RI) MOXET 06ecneynBaTbCs 3a cueT
PErynvpoBKM:

b Bpemenm T, siBnsioLLerocs BpemeHeM cpabarbizanus npy 10x1s;

b koadduumerta TMS, COOTBETCTBYIOLIErO OTHOLIEHMIO T/B BbILLEYKA3AHHbIX YPABHEHHUSX.

Bpems yaepxaHus

Perynupyemoe Bpems yaepxatus T1 obecrneunsaer:

b o6HapyxeHue nepeMexaroLLMXCsi 3aMblkaHuii (KpKBasi C He3aBUCUMON BbIAEPXKO BpEMEHN);
b cornacoBaHme ¢ aneKTPOMarHUTHLIM pene (KpuBasi C 3aBUCUMON BblAEPXKOI BPEMEHN).

Mpy HeobX0AMMOCTI BpeMmst YiepXxaHus MOXeT 6/10KMPOBaTHCS.

[iBe rpynnbl ycTaBOK

3awwmTa ot Mexay¢da3HOro KOPOTKOro 3aMbIKaHUs U 3aMbiKaHNS (asbl

Ha 3eMJo

Kaxpoe yctpoiicTBo MMeeT fiBe rpynmbl ycTaBok: A v B fns obecneyerus aganTauym perynmposok
K KOHUrypaLmm cetu.

AxTuBHas rpynna ycTaBok (A unm B) BbIGUpaeTCs Yepes noruyeckmii BXOZ, Wi Yepes kaHan cesian.

MpuMep UCNONbL30BaHUS: [U1S CETV B HOPMaNbHOM/aBapUIiHOM PeXMUMax

b rpynna ycrasok A UCMONL3YETCA AN 3aLLMThI CETI B HOPMabHOM PEXMME, KOr/a NiTaHue B CeTh
M0JAETCS C PACTPeeUTENbHOTO NYHKTA 3MIEKTPOCHAOKEHUS;

b rpynna ycTasok B 1crnonbayeTcs Ans 3aluTh CETV B aBApUItHOM PEXIME, KOTfa MTaHue B CeTb
110/136TCA OT aBAPUIHOTO reHepaTropa.

Tennoeas 3awmra 060pyaoBaHus
Kaxmoe ycTpoiicTBO MMEET JiBE rpymnbl CTABOK 151 3aLUMTLI 060PYA0BAHMS B ABYX PEXMMAX paboThl.

Mpumep ncnonb3oBaHus:

b ans TpaHchopmaTopa: nepeksoyeHme rpynn yCTaBok C MOMOLLBIO IOTMYECKOr0 BXOAA B 3aBUCMOCTU
0T TOTO, Kakasi BEHTUNALMS TpaHChOpMaTopa CToNb3yeTest, ECTECTBEHHAS Unm npuHyauTensHas (ONAN
nnm ONAF);

b ans peuratens: nepeksioyeHme rpynn ycTaBok B 3aBUCUMOCTY OT YCTaBKY TOKA C y4ETOM
TENoCTOIKOCTM ABUraTens ¢ 6I0KMPOBAHHBIM POTOPOM.

Bua uamepenus

Heobxoammo onpeaenTh Bug, U3MEPEHHIi Jjist KAXAOr0 YCTPOHCTBA C GYHKLMSMM 3aLLUTbI,
KOTOPbIE MOTYT UCMO0JIb30BATb HECKOJIbKO msmepenmﬁ Pa3/IMYHbIX TUMOB.

Mono6GHas peryn1poBka NPUBOAMT B COOTBETCTBUE BUL U3MEPEHHS C YCTPOICTBOM 3allinTbI

11 06€CNIEYMBAET ONTUMAITBHYIO MPUBS3KY YCTPOCTB 3aLLMThI K UIMEIOLLWMCS BUAAM U3MEPEHNIA
B 3aBMCUMOCTW OT AATYMKOB, MOAKITHOYEHHBIX AATYMKOB K @HA/I0rOBbIM BbIXOAAM.

Mpumep: pacnpeneneHne AaT4nkoB ANs BbIMOAHEHNS GYHKLMM 3aLUMTbI TPAHCHOPMATOpa OT 3aMblKaHUS
Ha 3emmio ANSI 50N/51N:

b 2 3k3emnnspa 06bearHEHbI ¢ GYHKLME U3MepeHis Toka HyneBoil NocienoBaTenbHOCTy 10 s 3aumTbl
nepBIYHOI 0OMOTKM TpaHCHOpPMATOpa;

b 2 ak3emnnspa 06bearHeHb ¢ GyHKLMel namepenns Toka I0S ans saluTsl TpaHcdopMatopa

€O CTOPOHbI UCTOYHMKA MUTaHNS.

CeopHas Tabnuua

XapakrepucTuku
2 rpynnbl ycTaBok An B
2 rpynnbl yCTaBOK, PeXMbl 112
KpuBble ¢ 3aBucumoii BolaepxKoii BpemeHn MOK

DYHKUMM 3aLUTBI

50/51, 50N/51N, 67, 67N/67NC

49RMS — TennoBasi 3awmTa 060pya0BaHUS
50/51, 50N/51N, 50V/51V, 67,

67N/67NC, Tn 2, 46

50/51, 50N/51N, 50V/51V, 67,

67N/67NC, Tvn 2, 46

50/51, 50N/51N, 50V/51V, 67,

67N/67NC, Tn 2

50N/51N

27, 59N

50/51, 50N/51N, 50V/51V, 67, 67N/67NC, T1n 2
50/51, 50N/51N, 50V/51V, 67,

67N/67NC, Tvn 2

KpuBble ¢ 3aB1CUMOii BbinepxKoi BpemeHi IEEE

O6bl4Hble KPUBbIE C 3aBUCKMOIA BbIAEPXKOI BPEMEHN

Kpmsble EPATR

KpmBble C 3aBUCMMO BbIAEPXKO BDEMEHM MO HANPSKEHWIO
TepcoHan1avpoBaHHbIe KPUBLIE

Bpewms ynepxatus
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DyHKUUU
3awmTa
InanasoH HacTporku

3awmra MakcumanbHol YacToTbl BpaweHus (ANSI 12)

100 - 160 % Wn 1-300¢c
3awmra MMHUMabHOM YacToTbl BpalueHus (ANSI 14)
10- 100 % Wn 1-300c
3awmra MMHUMaJIbHOTO NoNHOro conpotuBnexust (ANSI 21B)
MonHoe conpotuenexme Zs 0,05 - 2,00 Vn/Ib 0,2-300c
KoHTponb cuHxpoHuama (ANSI 25)
13MepeHHble 3HAYEHIS! HAMPSXEHWS JinkeitHoe dasHoe
HomuHanbHoe nepBuYHOE NMHENHOE HanpsXXeHne
Unp cux. 1 (Vnp cunx. 1=Unp curx.1/3) 220B - 250 kB 220B- 250 kB
Unp cuhx. 2 (Vnp cubx. 2 =Unp cuHx.2/3) 220B - 250 kB 220 B - 250 kB
HomuHanbHoe BTOPUYHOE NIMHEHOe HanpshkeHue
Uns cuhx. 1 90B-120B 90B-230B
Uns cuHx. 2 90B-120B 90B-230B
YcTaBKku CUHXPOHM3MA
Ycraska dUs 3% - 30 % Unp cuhx. 1 3% - 30 % Unp cuhx. 1
Ycraska dfs 0,05-0.5My 0,05-0,5Ty,
Ycraska dPhi 5-80° 5-80°
BepxHss ycraska Us 70% - 110 % Unp cunx. 1 70% - 110 % Vnp cuhx. 1
Huxnss ycraska Us 10 % - 70 % Unp cuhx. 1 10 % - 70 % Vnp cuux. 1
Mpoune HacTpoiiku
Bpewmst onepexexus 0-05¢c 0-05¢
Pexumbl paboTbi: ycnosust oTcyTcTaus Hanpsokens  Het1 U Ectb1 Het1 U EcTb2
AN PaSpelLIeHms! BKIOYEHIA Ectb1 W Her2 Ectb1 N Her2
Het1 uckn. UJIN Het2 Het1 uckn. UJIN Het2
Her1 WJIN Het2 Her1 WJIN Het2
Her1 W Het2 Her1 W Het2
3awmra MUHUMaJIbHOTO HanpshKeHUs (NMHeiHoro unu ¢asHoro) (ANSI 27)
KpI/IBaﬂ OTKNO4YEHNsa Hesasucumas BblIEPXKa BPEMeHU
3aByc1Mas BbiiepXKa BPEMEHN
YcraBka 5-100 % Unp 0,05-300¢c
3awmra MMHUMaJIbHOTO HanpshKeHUs NPsSIMOoiA nocnepoBarenbHocTn (ANSI 27D)
YcTaBka v BbliEpPXKa BPEMEHU 15-60 % Unp 0,05-300¢c
3awmra MMHUMabHOTO HanpsbkeHus ogHodasHas (ANSI 27R)
YcTaBKa 1 BbiiepXKa BpeMeHu 5-100 % Unp 0,05-300¢c
MakcumanbHaa HanpaBneHHasi 3aWmTa akTMBHOWM MowHocTu ANSI 32P
1-120%Sn ™" 0,1-300c
MakcumanbHasa HanpaBneHHas 3awmTa peakTuBHoi mowHocTu (ANSI 32Q)
5-120%Sn™ 0,1-300¢
MuHumanbHas TokoBas 3awmra B ¢pasax ANSI 37
0,05-11Ib 0,05-300¢c
HanpaeneHHasi 3awwmra MMHUMAaJIbHOI aKTUBHOM MowHoCTH (ANSI 37P)
5-100%Sn ™" 0,1-300¢
Kontponb Temnepatypbl (ANSI 38/49T)
YcTaBka aBapuiAHOM curHanuaaumm TS1 0°C-180°C
YcraBka oTkiloYeHms TS2 0°C-180°C
3awuTa oT aCMHXPOHHOTO PEXMUMa C NoTepeii Bo30yXaeHUs (Mo MMHUManbHOMY NONHOMY conpoTueneHuio) (ANSI 40)
O6uuias Touka: Xa 0,02Vn/I-0,2Vn/I+ 187,5kOm
Koutyp 1: Xb 0,2Vn/I- 1,4Vn/I+ 187,5kOm 0,05-300¢
Konryp 2: Xc 0,6 Vn/I- 3Vn/I+ 187,5kOm 0,1-300c

(1)Sn=33 xInx Unp.
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DyHKUUU

3awuTa
Inana3oH HacTpomrku

MakcumanbHasi TOKOBasl 3aluTa 00paTHoii nocneposarenbHocTn (ANSI 46)

Kpmsaﬂ OTKJIIOYEHMA Hesasucumas BblAepXKa BpEMEHU

Schneider Electric

MAK: SIT/A, LTI/B, VIT/B, EIT/C

IEEE: MI (D), VI (E), EI (F)

RI? (nocTosHHas HacTpoitka ot 1 o 100)

Ycraska ls 0,1-5Ib

He3aBucumas BblaepxKka BpEMEHM 0,1-300¢

0,1 - 0.5 (Schneider Electric)

3aBuC1Mas BbiLEPXKa BpEMEHN 01-1c

0,1-11(M3K, IEEE)

0,03-0,21(RP)
ANSI 47 - Negative sequence overvoltage

YcTaBKa 1 BbiiepXKa BpeMeHu 1-50 % Unp

0,05-300c

lMpeBbiLeHMe NPOAOIKUTENIBHOCTY Nycka/Gnokuposka potopa (ANSI 48/51LR/14)

Ycraska ls 0,51-5Ib

Tennoeas 3awmra ka6ens (ANSI 49RMS)

ST: Bpems nycka 0,5-300c

LT n LTS: Bblaepxka BpeMeHu 0,05-300c

JlonyCTuMbIi TOK 1-1,731b
MocrosiHHas Bpemenmn T1 1 - 600 MuH
Tennosas 3awura kougeHcaropa (ANSI 49RMS)
Tok aBapuitHOI CUrHanu3aummn 1,051-1,701b
Tok oTK/I04EHMS 1,051-1,701b
Touka Ha KpUBOA OTKIKOYEHNS NP Harpese YcTagka Toka 1,02 x Tok oTKMoYeHus - 2 Ib
YcraBka BpeMeHm Ot 1 10 2000 M1H (NepeMeHHbIi ManasoH, 3aBUCKT OT TOKA OTKIIKOYEHWS W YCTaBKM TOKA)
Tennogas 3awmra anekrpuyeckor mawmHol (ANSI 49RMS) Pexum 1 Pexum 2
KoadduumeHT 06paTHoii NocnenoBarensHOCT 0-225-45-9
TocTosIHHas BpemMeHu Harpes T1:1-600 MuH T1: 1 -600 MuH
OxnaxpeHue T2: 5 - 600 MuH T2: 5 - 600 MuH

YcTaBka aBapuiiHOM curHanuaaumn v otknioueHus (Esi n Es2)

0 - 300 % HoMWHaNbHOrO Harpesa

YcTaBka HavasbHoro Harpesa (Es0)

0-100%

YcTaBKka M3MEHeHUs HaCTPOEK TENNOBON 3aLUNTbI

Yepes SIorvueckmii Bxop,

C nomoubio ycTaskm Is, perynupyemoii ot 0,25 1o 8 Ib

MakcumanbHasi Temneparypa 060pyAoBatms

60 - 200 °C

3awmra ot oTKa3a Bbiknioyarens (YPOB) (ANSI 50BF)
Hannuue Toka 0,2-2In

Bpewmst cpabartbiBanus 0,05¢c-3c
MakcumanbHasi TokoBas 3awmra B ¢pasax (ANSI 50/51)
BpeMSI OTKNIOYeHUs

Bpems Bo3Bparta

Kpusas oTktoueHms He3aBucumas Bblaepxka BpEMEHM DT
SIT, LTI, VIT, EIT, UIT™ DT
RI DT
M3K: SIT/A, LTI/B, VIT/B, EIT/C DT vam IDMT
IEEE: MI (D), VI (E), EI (F) DT v IDMT
IAZ1, VI, El DT wm IDMT
lMepcoHanuanpoBanHas DT
Ycraska s 0,05-241n HesaBucumas Bblaepxka BpeMeHu mrH.; 0,05¢-300¢
0,05-2,41n 3aBucuMas Bblaepxka BpeMeHn 0,1c-12,5¢cnpn 101s
Bpems ynepxatus He3aBucumas BblaepxKka BDEMEHM mrH.; 0,05¢ 300¢
(DT; yaepxaHue no Taiimepy)
3aByc1Mas BbIIEPXKA BPEMEHN 05¢c-20¢c
(IDMT; ynepxaHue copoca)
MoxTBepxaeHue Het
MakcumanbHbIM HanpskeHuem obpaTHoi
10Cnea0BaTesbHOCTH
MWHUMANbHBIM IMHEAHbBIM HANPSIXEHNEM
(1) Orxmoyenmne ¢ 1,21s.
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DyHKUUU
3awmTa
InanasoH HacTporku

MakcumanbHas TOKoBas 3aluuTa oT 3ambikaHus Ha 3emiio (ANSI 50N/51N unun 50G/51G)

Bpems oTknioyeHus Bpems Bo3Bspata
KpvBas oTKto4eHns Hesasucumas Bblaepxka BpeMeHu DT
SIT, LTI, VIT, EIT, UIT ® DT
RI DT
MaXK: SIT/A,LTI/B, VIT/B, EIT/C DT wnm IDMT
IEEE: MI (D), VI (E), EI (F) DT wm IDMT
IAC: 1, VI, EI DT wnm IDMT
EPATR-B, EPATR-C DT
MepcoHan1anpoBaxHas DT
0,6-5A EPATR-B 05-1c
0,6-5A EPATR-C 0,1-3¢
Ycraska IsO 0,01 - 151n0 (HaumHas ¢ 0,1 A) Hesasucumas Bbiepxka BpEMEHN mrH.; 0,05¢c—300¢
0,01 - 11n0 (HaunHas ¢ 0,1 A) 3aBucr1Mas Bblaepxka BpeMeHn 0,7¢—12,5¢cnpu101s0
Bpems ynepxatus Hesasucumas Bbinepxka BpeMeHn mrH.; 0,05¢ —300 ¢

(DT; ynepxanue no Talimepy)

3aBuC1Mas BbiLEPXKA BPEMEHN
(IDMT; Bpems Bo3Bpara)

MakcumanbHas TokoBas 3aluMTa ¢ koppekuuei no Hanpsbkenuio (ANSI 50V/51V)

0,5¢-20¢c

Bbiaepxkka BpeMeHu OTKNIoYEeHUs! Bpems yaepxanus
Kpusas oTK/t04eHus Hesasucumas Bblaepxka BpeMeHn DT
SIT, LTI, VIT, EIT, UIT® DT
RI DT
MK : SIT/A, LTI/B, VIT/B, EIT/C DT vau IDMT
IEEE : MI (D), VI (E), EI (F) DT vm IDMT
IAC: 1, VI, El DT unu IDMT
lepcoHan1anpoBaxHas DT
Ycragka ls 0,5-241n He3aBucumast Bbinepxka BpeMeHu mrH.; 0,05¢—300¢c
0,5-24In 3aBucKMast BblAEPXKA BPEMEHU 0,1¢—125cnpn 101s0
Bpewms yaepxanus HesaBucumas Bblaepxka BpeMeHn mrH.; 0,05¢—300¢
(DT; ynepxaHue no Taiimepy)
3aBuC1Mas BbiLEPXKa BpEMEHN 0,5¢-20¢c
(IDMT; Bpems Bo3Bpara)
3awmTa MakKCMManbHOro HanpsHkeHus , MHerHoro unu ¢pasHoro (ANSI 59)
YcTaBka 1 BblaepXKa BpeMeHu 50 - 150 % Unp nm Vnp 0,05-300c
3awumra MakcMManbHOro HanpsXXeHUs Hynesow nocnepoBarenbHocTy (ANSI 59N)
KpuiBasi oTkniodeHmst He3aBvcvmast Bliepxka BpeMeHm
3aBMCMMas BbILEPXKA BPEMEHN
YcTaska 2-80% Unp HesaBucumasi Bbinepxka BpemMeHu 0,05-300¢
2-10% Unp 3aBuc1Mas BblaepXka BpeMeHn 0,1-100¢
OnddepeHumanbHas 3awmTa o1 3ambikaius Ha 3emnio (ANSI-64REF)
Ycraska IsQ 0,05-0,8In(Inu20A)
0,1-0,8In(In<20A)
Bup namepenus Kanani (1, 10)
OrpaHunyeHue konuyectsa nyckoB (ANSI 66)
06LLee KONMYEeCTBO MyCcKoB 1-60 Mepvog, 1-64
KonnyecTBo nocnefoBaresbHbIX MyckoB 1-60 Bpewms mexay nyckamm (T) 0—90 MuH

(1) Orknioyenme c 1,21s.

HanpaeneHHasi MakcuManbHas TOkoBasi 3awwmra B pasax (ANSI 67)

XapakTtepucTuieckuit yron 30°, 45°, 60°
Bpems oTknoueHus Bpems Bo3Bpata
Kpusas oTKi04eHus Hesasucumas Bblaepxka BpeMeHn DT
SIT, LTI, VIT, EIT, UIT™ DT
RI DT
MAXK: SIT/A, LTI/B, VIT/B, EIT/C DT wnm IDMT
IEEE: MI (D), VI (E), EI (F) DT wnm IDMT
IAC: 1, VI, EI DT wm IDMT
lepcoHan1anpoBaHHas DT
Ycraska ls 0,1-24In He3aBucumast Bbinepxka BpeMeHu mrH.; 0,05¢—300¢c
0,1-2,4In 3aBucKMast BblAEPXKA BPEMEHU 0,1¢—125cnpn101s0

Bpems Bo3Bparta

HesaBucumas Bblaepxka spemenm (DT;

yaepxaHue no Taiimepy)

mrH.; 0,05¢—300¢

3aBucymasn Bblaepxka Bpemenn (IDMT; Bpemsi

BO3Bpara)

0,5¢-20¢c

(1) Orxmoyenmne ¢ 1,21s.
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Inana3oH HacTpomrku

HanpaBneHHasi MakcMMasnbHasi TOKOBasi 3aLLuMTa OT 3aMblKaH1s Ha 3emio o npoekuvn sektopa 10, Tun 1 (ANSI 67N/67NC)

XapaKkTepucTU4eCKui yron

-45°,0°, 157, 30°, 45°, 60°, 90°

Ycraska IsQ 0,01 - 151In0 (HaumHas ¢ 0,1 A) Hesasucumas Bblaepxka BpeMeHu mrH.; 0,05¢—300¢
Ycraska Vs0 2-80% Unp
Bpewmst no namsi Bpems TOmem 0;0,05-300c

Mopor pocroseptocTv V0mem

0;2-80% Unp

Bup nsmepenns

Bxog 10 unu BekTopHasi cymma TokoB
B Tpex dasax [0S

HanpaeneHHasi MakcMMasnbHasi TOKOBasi 3aLLMTa OT 3aMblKaHMS Ha 3eMJ1I0 B 3aBUCMMOCTM OT BeNinuuHbl Bektopa |0, Tun 2 (ANSI 67N/67NC)

XapaKkTepucTU4eCKwi yron

-45°,0°, 157, 30°, 45°, 60°, 90°

BpeMﬂ OTKNO4YEeHUS

Bpems Bo3Bpara

KpuBas oTknioueHns HeaaBucumas Bbiepxka BpeMeHn DT

SIT, LTI, VIT, EIT, UIT™ DT

RI DT

M3K: SIT/A,LTI/B, VIT/B, EIT/C DT vnm IDMT

IEEE: MI (D), VI (E), EI (F) DT vnm IDMT

IAC: I, VI, El DT vam IDMT

lMepcoHanuanpoBaHHas DT
Ycraska IsQ 0,1 -15In0 (HaumHas ¢ 0,1 A) Hesasucumas Bblaepxka BpeMeHu mrH.; 0,05¢—300¢

0,01 - 11n0 (HaunHas ¢ 0,1 A) 3aBucvMas BbliepXKa BpemMeHn 0,1c—12,5cnpn 101s0
Ycraska Vs0 2-80% Unp

Bpems Bo3Bpara

Hesasncvmast Bblaepxka BpemMeHn
(DT; ynepxatue no Taiimepy)

mrH.; 0,05¢—300¢

3aB1c1Mas BbiEPXKa BPEMEHN
(IDMT; ynepxatus)

0,5¢c-20c

Bup uamepenus

Bxop 10

Hanpanneuuau MaKCUMMaJibHas TOKOBad 3aluTa OT 3aMbIKaHUS Ha 3eMJTI0 B 3aBUCUMOCTHU OT BEJINYMHbI BEKTOpa |0, HanpaeJIeHHOro Ha CeKTop

oTknoyeHus, Tun 3 (ANSI 67N/67NC)

HauanbHbli yron cektopa oTkoYeHus 0°-359°

KoHeuHbli1 yron cextopa oTKIo4eHIs! 0" - 359

Ycraska IsQ Top CSH (HOMMHanbHbIii TOK 2 A) 0,1A-30A Hesasucrumas BblaepxKa BpeMeHu mrH.; 0,05¢—300¢
TT1A 0,005 - 15 In0 (HaumHasi ¢ 0,1 A)
Top + apantep ACE990 (cepum 1) 0,01 - 151In0 (HaymHas ¢ 0,1 A)

Ycragka Vs0 PacyetHoe V0 (cymma Tpex Hanpsixermif) 2-80% Unp

MameperHoe VO (BHewwHwii TH)

0,6 -80% Unp

Bpewmst Mexiy 2 MHBEPCUSIMI MOLLHOCTI

1-300¢

Bup namepenus
3awmra MakcumanbHoii yactotbl (ANSI 81H)

Bxon 10

YcTaBKa 1 BbiepXKa BpeMeHu 50 - 55 My mnn 60 - 65 My 0,1-300c
3awmra MUHUMabHO YacToTbl (ANSI 81L)
YcTaBKka 1 BblAepXKa BpeMeHu 40 - 50 'y, un 50 - 60 Iy 0,1-300c
3awmra no usmeHeHuio 4actorbl (ANSI 81R)
0,1-10Ty/c 0,15-300¢c
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PEB0303

Sepam cepumn 60 CDYI-IKUMM
YnpasneHue n KOHTPosb
Onuncanue

Sepam BbIMONHSET GYHKLMY YTIPABNEHUS 1 KOHTPOSS, HEOOXOAUMbIE ANl PABOTHI ANEKTPUHECKON CeTH:
b 0cHOBHbIE BYHKLMM YNPaBAEHNS 1 KOHTPONS NPEABAPUTENLHO YCTAHOBNEHBI M COOTBETCTBYIOT
Haubonee pacnpoCTPaHeHHbIM Cily4asiM NPUMEHEHNS. ATU GYHKLM FOTOBbI K UCMONb30BaHMIO 1 BBOASTCS
B 3KCMUTyaTaLMio MyTem NPOCTOro NapameTpypOBaHKS MOC/E Ha3HAYeHIst HEOOXOAMMBIX JOTUYECKUX
BXO/10B/BbIXOZI0B.

b npeasapuTenbHO YCTaHOBNEHHbIE GYHKLMIN YTIPABAIEHUS U KOHTPONS MOTYT GbiTb 3AaNTUPOBaHI

K 0CO6LIM MPUMEHEHMSIM C MOMOLLbIO NPOrpamMMHOro obecneyenns SFT2841, obecneumsatoLLero
MCNONb30BAHWE CIELYIOLLMX NEPCOHANN3MPOBAHHBIX GYHKLMIA:

V' peaakTop JIOr1yeckuX ypaBHeHMiA, 06eCe MBaIOLLMX aaanTaLyio U A0NONHEHUE NPEABAPUTENBHO
YCTaHOBNEHHbIX DYHKLMI YIPABNEHNS U KOHTPONS;

V' co3piaH1e NepCOHAN3MPOBAHHBIX COOBLLEHMIA IPU MECTHOM YNPABNEHUN;

V' co3piaH1e NepCoHaN3MPOBaHHON MHEMOCXEMbI, COOTBETCTBYIOLLEN 331a4aM YrpaBJieHus
YCTPOWACTBOM;

V' nepcoHanv13aLms MaTpuLibl yIpaBneHns 1S ananTauyumy Ha3HaueHNs! BbIXOAHBIX PENe, CBETOAMOAHBIX
VHOVKATOPOB 1 aBAPUIMHBIX COOBLLEHMIA.

Anroputm pa6oTbl

O6paboTka kaxmoii GYHKLMM YNIPABNEHWS M KOHTPONS MOXET ObiTb Pa3feneHa Ha Tpu aTana:

b c60p BXOAHBIX AaHHIX:

V' pesynbTaTbl 06paboTKN GYHKLMIA 3aLLNTHI;

V' BHELLHME JIOMNYECKME JAHHbIE, MOCTYNAIOLLME Ha JIOTUYECKIE BXOb! LOMONHUTENBHOMO MOy
BX0A08B/BbIX0A0B MES120;

V' KOMaH/ibl MECTHOTO YNpaBJIEHNS, NepenaBaemMble Yepe3 MHemocxemy UMI;

V' KOMaHbl AMCTaHLUMOHHOIO YNpaB/eHus, nocTynarolme no kaHany Modbus;

b nornyeckas 06pabotka COBCTBEHHO YHKLM YPABNEHS U KOHTPOSS;

b ucnonb3oeanme pesynbTaTos 06paboTKM AaHHBIX:

V' 1191 aKTUBALWMN BLIXOAHBIX PENE NS YIPABNEHMS MPUBOLOM;

V' N4 OnoBeLLEeHNs nepcoHana:

- MOCPELCTBOM NEPefiayn COOBLLEHMIA 1/ aKTUBALMM CBETOAMOAHBIX MHANKATOPOB Ha Auciee Sepam
11 C MOMOLLIbIO MPOrpaMMHOro obecrieyeHist SFT2841;

- MOCPELCTBOM KOMaH, MCTaHLWOHHOTO YNIPaBeHus s nepenayum nHdopmavmu no kaxany Modbus;

- MOCPELCTBOM CUrHAM3aLMK B PEAJILHOM BPEMEHH O COCTOSIHIM YCTPOWCTB C MOMOLLBK) aHUMUPOBAHHOM
MHEMOCXEMbI.

Jlornyeckue BXxoAbl U BbIXOAbI

Konu4ecTBO NOTMYECKX BXOI0B/BbIXO0B Sepam BbIOUPAETCS B COOTBETCTBUM C UCTONb3YEMbIMIA
OYHKUMSIMN YNIPABEHNS U KOHTPONS.

Paciumperve 4 BbixonoB, UMeloLLmxcs B 6a3oBom 6110ke Sepam cepum 60, obecneunBaeTcs 3a cuet
nobaeneus 1 unm 2 mopyneit MES120 ¢ 14 noruyeckumu BXxoaamm 1 6 peneitHbiM1 BbIXOAaMM.

lMocne nopbopa HeobxoaMmoro konuyectea moayneit MES120 ans onpefeneHHoro Tuna npuMeHeHms,
1CTONb3yeMbIe IOrNYeCcKkMe BXOfbl Ha3HA4AtOTCS kakoi-nnbo dyHKuUMK. HasHaueHe BX010B BbIOMpPaeTCs
13 CrMcKa UMeIoLLMXCS YHKLMIA, KOTOPbIV OXBATbIBAET BCE BO3MOXHbIE TUMbI MPUMEHEHNS. Takum
06pa3om, GpyHKLMM MOTYT ObITb aNANTMPOBAHBI K MPUMEHEHIIO B COOTBETCTBUN C UMEIOLLMMUCS
JIOrM4YeCKUMM BXOAAMM. [ paboTbl MPY MCHE3HOBEHUM HANPSKEHIS! BXObI MOrYT MHBEPTUPOBATLCS.
[inq Hambonee pacnpoCTPaHEHHbIX Cly4aeB MPUMEHEHIUS MPEJIAraeTCcst HA3HAYEHNE MO YMOMYaHNIO
JIOFMYECKNX BXOLI0B/BbIXOLOB.

Makcnmansras KoHgurypaums Sepam cepmm 60 ¢ 2 mogynamm MES120: Jlornyeckue BXo bl U BbIXOAbl GOOSE

28 Bx0[08 1 16 BbIX0#0B
Jlornyeckwie Bxogbl GOOSE ucnons3ytotes ¢ npotokonom ceasv MK 61850. Jlornyeckue Bxonsl GOOSE
Jengrcs Mexay 2 BupTyanbHbiMu Mogensmu GSE ¢ 16 nornyeckumu Bxogamu.
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Sepam cepumn 60

DyHKUUU

anaBneHme N KOHTPOJIb

Onucanue npeasapuUTenbHO YCTaHOBSIEHHbIX
doYHKUMN

MCS025

X

\\4__

OTkrtoveHne / BKNoYeHne } OTknitodeHmne / BKIoYeHe

l
)

ABP ¢ KOHTPONIEM CHHXPOHU3MA ¢ Sepam cepnm 60

}

)

I
)

B cooteetcTBMM C BblﬁpaHHbIM TUMNOM NPUMEHEHUS, B KaXA0M Sepam €CTb onpe,qeneHHbM Haﬁop
npeasapuTeNbHO YCTaHOBJIEHHbIX (byHKLlMVI ynpasfieHnsa N KOHTPONS.

YnpaeneHue Bbikniouatenem/koHtaktopom (ANSI 94/69)

Sepam 06ecneynBaeT yrpaeneHye paboToil aBTOMATUYECKUX BLIKIIOYATENEN C PA3NUYHBIMU KATyLLKaMM
BKJIOYEHUS U OTKIIIOYEHNS:

b aBTOMaTMyYECKMX BBIKIIOYATENEN C KATYLLKOI OTKIHOYEHMS! NPV MOAAYE AN UCYE3HOBEHWST HAMPSKEHNS;
b KOHTAKTOPOB ¢ MarHUTHOI 3aLLENKO, 060PYA0BAHHLIX KATYLLKOMN OTKIHHEHIS MPU NOfade
HanpsXeHs;

b KOHTAKTOPOB C MarHWUTHO 3aLLENKOIA.

[laHHas yHKLMS 0BCMYXVBAET BCE YCIOBUS BKIKOHEHIS M OTKITKOHEHISI BBTOMATMYECKONO BbIKITIOUATens,
OCHOBaHHbIE Ha:

b dyHKumaX 3awmThI;

b AaHHBIX 0 MOAOXEHNM BLIKKOYATENS;

b KOMaHZax ACTaHLMOHHOIO YpaBReHus;

b GyHKUMAX ynpaBneHms, CreLManM3vpoBaHHbIX /1S KaXa0ro Buaa NpUMeHeHus (Hanpumep: AlB,
KOHTPOJIb CUHXPOHNU3MA).

[JlaHHas dyHKLMS TaKxe 3anpeLLaeT BKII0YEeHNe aBTOMATUYECKOr0 BbIKIIOHATENS B COOTBETCTBUM

C YCNOBUSIMM 3KCTTyaTaLmm.

AsTOMaTHyeckoe BkoyeHue pesepsa (ABP)
[laHHas dyHKUms 06ecreynBaeT NepeksioyeHmre MCTOYHUKOB NUTaHNst COOPHbIX LMH. OHa MCNoNb3yeTest
Ha NOACTaHUMAX C AByMS BBOAAMU C CEKLIMOHHBIM BbIKtO4aTeNneM unu 6e3 Hero.

C nomoLLbto 3T0¥ dyHKLMK 0BecneynBaeTcs:

b aBTOMaTM4ECKOE NEPEKIOYEHNE UCTOYHIKOB MUTAHMS C OTKIIOYEHWEM B CIly4ae HapYLLEHWs Nofayy
HanPsKEHWS UK B CIy4ae BO3HUKHOBEHMS MOBPEXAEHNS;

b nepeks0yeHEM UCTOYHIKOB BPYYHYIO M BO3BPAT K HOPMaJIbHOI CXeMe NUTaHUs 6e3 OTKIIIOUEHM,

C KOHTPOJIEM CUHXPOHM3MA UK BE3 KOHTPONS| CUHXPOHU3MA;

b ynpasneHue CeKLMOHHBIM aBTOMATUYECKVM BbIKITIOUATENEM (LOMONHUTENBHO);

b BbIGOP HOPMANLHOM CXEMbI MIUTAHMS;

b ncnonb3oBaHe HEOBX0AMMON NOrVIKKM yrpaBneHus A1s obecreyeHus anroputMa paboTol,

KOTZ1a B KOHLIE NOCNe0BaTENbHOCTY TOMbKO OfIH aBTOMATUYECKWIA BBIKITIOATENb 13 IBYX WK [1Ba
aBTOMATMYECKMX BIKIIOYATENS U3 TPEX BKIKOYEHDI.

ABTOMaTIYECKOE NMEPEKITIoYEHNE UCTOYHIKOB 0BeCneynBaeTcs AByMs Sepam, 3alumLiaioLm oba BBoa.
®yHKuMS KOHTPONS ciHXpoHU3Ma (ANSI 25) BbINONHSETCS C NOMOLLbIO JOMONHUTENBHOrO MOAYNS
MCS025, coeamHEHHOr0 C 0AHUM W3 ABYX YCTPOCTB Sepam.

Pasrpy3ka. ABTOMaTU4€CKMiA NOBTOPHBIIA NYCK
ABTOMATU4ECKOE PErYNMPOBAHNE HArPy3K 3MEKTPUYECKOI CETU C NMOMOLLBIO Pasrpy3ku, a 3aTem
aBTOMATU4eCK1M NOBTOPHBLIM MYCKOM ,U,BVIFaTeﬂeI?I, NOAKNIOYEHHBIX K CETU.

Pasrpy3ska

OcraHoB aBuratens nytem OTKII04YeHUs BbIKio4aTens B Ciyyae:

b 06HapYXeHMS CHIKEHNS HANPSKEHMS CETU 3ALUMTON MO MUHUMANIBHOMY HANPSKEHWHO NPSIMOiA
nocnenosarenbHocT (ANSI 27D);

b nonyyeHns Yepes nornyeckuin BXoA KOMaHab! Ha Pasrpy3ky.

ABTOMaTMYECKMIA NOBTOPHbIIA NYCK

ABTOMATYECKIA MOBTOPHBIV MYCK ABUraTeneit, OTKIIOYEHHbIX BCIELCTBUE CHXEHNS HAMPSKEHNS B CETH:
b nocne 06HapyxXeHus BOCCTAHOBIIEHWS HANPSKEHWS CETU 3ALLMTON N0 MUHUMAILHOMY HANPSIXEHWIO
npsimoii nocneposarensHocTu (ANSI 27D);

b nocne okoHYaHS BbILEPXKM BPEMEHH, HEOOXOAMMOIA 1151 PACTIPEAENEHISi 04EPEHOCTM
ABTOMATUYECKIX NOBTOPHBbIX MYCKOB ABUraTENEA.

Pa3Bo30yxaeHue

Pa3B036yx/eH1e C CUHXPOHHOTO FeHEPATOPa 1 OTKITIOYEHNE BbIKIIOYATENS reHepaTopa B Clyyae:
b 06HapyxeHust BHyTPEHHEro NOBPEXAEHIs reHepaTopa;

b 06HapyxXeHWsi NOBPEXAEHNs CUCTEMbI BO3OYXAEHNS;

b nonyyenms yepes nornyeckuii BXOZ UM YePe3 IMHMIO CBSI3V KOMAHbI Ha Pa3Bo30yXaeHMe.
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Sepam cepum 60 CDYI-IKUMM
YnpasneHue n KOHTPOsIb
Onuncanue npenBapuTesibHO YCTAHOBJIEHHbIX

doyHKLUMIN

OcTtaHoB 0/10Ka “aneKkTpuyeckas MalluHa - reHepaTop”

OcTaHoB NPUBOAHOI MaLLKHbI, OTKITIOYEHME BLIKIIOYaTeNs U pa3Bo3byX/eHue reHepaTopa B ciyyae:
b 06HapyxeHusi BHYTPEHHEro NOBPEXAEHS reHepaTopa;

b nonyyeHus yepes norMyeckuii BXoa v Yepes Cesiab KOMaHbl 0CTaHOB 6/10ka.

Jlornyeckas cenektuBHocTb (ANSI 68)

[aHHas dyHkums 06ecneumBaet:

b 6bICTPOE CenexTMBHOE OTKIIOYEHIE B Cy4ae MexXydasHoro KOpoTKOro 3amMblkaHust 1 3aMblkaHust $pasbl
Ha 3emJ1io B CETSIX IobOoro Tuna;

b cokpatLeH1e BpemMerm OTKII04EHIS aBTOMATUYECKHX BbIKITiouaTenelt, Haubonee 6113ko
PacrnonoXeHHbIX K UCTOYHIKY MUTaHMS (HEAOCTATOK 00bIYHOI BPEMEHHOI CENEKTUBHOCTH).

Kaxpoe ycrpoiicto Sepam:

b nepepnaet curHan 1orMyeckoro oXmaaHNs Npu 0BHapyXeHUM NOBPEXAEHNS GYHKLMSMU MAKCUMaIIbHOI
TOKOBOW 3aLLWThI B (ha3ax UK 3aLLMThI OT 3aMbIKaHUs Ha 3eMJTH0, HaNPaBNEHHOMN UMK HEHaNpPaBNEHHOM
(ANSI50/51, 50N/51N, 67 unn 67N/67NC);

b nonyyaet curHan noruueckoro OXuaaHNs, GOKMPYIOLLNIA OTKITIOYEHIE STUX 3aLMT. MexaHnam
COXpaHeHus 0becneynBaeT paboTy 3aLLKTLI B CyYae NOBPEXAEHUS IMHUMA.

Ynepxanuve/ksutuposanue (ANSI 86)

YnepxaHue COCTOSIHWSI BbIXO[I0B OTK/IOHEHS BCEX (DYHKLMIA 3ALLMTHI 1 BCEX JIOTUYECKUX BXOL0B MOXET
BbINONHSATLCS MHAVBUAYANBHO. B Clyyae OTK/I0YEHWSt BCNOMOraTeNbHOr0 NUTaHUs yaepXuBaemast
MHPOPMALWS COXPAHSIETCS.

(Moruyeckuie BbIXoibl HE MOTYT ObITb C yAEPXaHWEM. )

Bce 6710KMpOBaHHbIE JaHHBIE MOTYT ObiTh NOATBEPX/IEHbI:

b Ha MecTe yCTaHOBKM, HAXaTEM KHOMKU ;
b [MCTaHUMOHHO, Yepes NIOrNYecKuii BXOL,
b yepes nuHmio cBA3M.

DyHKUVS yaepXaHusi/KBUTUPOBAHMS B COYETaHUN C YHKLIMEN YNIPABNEHNS aBTOMATUYECKIM
BbIK/I04aTENEM/KOHTAKTOPOM 0BecneynBaeT BbinosiHeHve GpyHKLMK «Pene 6nokuposku» (ANSI 86).

TGCTMPOBaHVIe BbIXOAHbIX pene
d1a d)yHKLl,I/Iﬂ NO3BONSET YNPaBNATh aKTMBaLmei Kaxaoro BbIXOLHOTO pene B Te4eHne 5cans ynpoLleHus
KOHTPO4 3a NoACOEANHEHNEM BbIXOA0B U pa60T0|7| NOAKIIOYEHHOro o6opyp,03ava.
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Sepam cepumn 60

DyHKUUU

anaBneHme N KOHTPOJIb

Onucanue npeasapuUTenbHO YCTaHOBSIEHHbIX
doYHKUMN

CurHann3aums Ha nepesHevi naHesm Sepam rnpy MECTHOM YrpaBieHnn

SFT2841: akpaH «XpOHOMOrMS aBapHiHbIX COOBLLEHNIT»

CvrHanusaums npy mectHoM ynpasneHum (ANSI 30)

CeeToavofHas MHAUKaums

b 2 cBetoamoaHbIX MHAMKATOpPA, NOKa3bBaloLLVE, 4TO Sepam HaxoauTcs B paboyem COCTOSIHUM,
pacnonoxeHb! Ha nepeaHeii 1 3aHei naHensix, YTo0bl Ux MOXHO Obino HabmlogaTk, koraa Sepam 6e3
rpaguyeckoro UMI yctaHoBnEH B riybuHe Wkada co cBOOOAHbIM JOCTYNOM K pasbemam:

V' 3eNeHblil CBETOANOAHBIN MHAMKATOP «ON», YKa3blBaIOLLMIA HA TO, 4TO Sepam BKIIOYEH;

V' KpaCHblii CBETOANOAHbINA MHAMKATOP «KJTH0Y», YKa3bIBAIOLLMIA HA TO, 4TO Sepam HaxoauTCs B Hepaboyem
COCTOSIHWM (Ha 3Tane MHULMANM3aLmy Ui Npu 06HapyXeHUM BHYTPEHHETO NOBPEXAEHMS);

b 9 cBETOAMOAHBIX MHAMKATOPOB Ha NepeaHeit naHenn Sepam:

V' UMEIOT NPeaBapuTENbHO Ha3HAYEHHbIE GYHKLM 1 0603HAYEHbI CTAHAAPTHBIMI CHEMHBIMU
TabAnuKamu;

V' Ha3HayeHe 1 NepcoHaNN3MpPOBaHHast MapKMPOBKA CBETOAVOAHBIX MHANKATOPOB BbINOHSETCS

C MOMOLLbIO MPOrpaMMHoro obecrieyetist SFT2841.

Moka3 cobbITnii UK aBapuiiHbIX cUrHanos Ha aucnnee UMI Sepam

[p1 MeCTHOM ynpasneHu1 cobbITUe UK aBapUiHbIi CUrHAN 0TOOPAXAIOTCS Ha YCOBEPLUEHCTBOBAHHOM
UMI nnm Ha rpaduyeckom UML:

b B BuAe coobLLeHwit Ha aucnnee (c oTobpaxeHreM Ha ABYX 3blKax):

V' Ha aHIMIACKOM $13bIKe BbIAAIOTCS YCTaHOBNEHHbIE U3TOTOBUTENEM 3aBOACKIE HEMBMEHSIEMbIE
C000LLEHMS;

V' 3T Xe Co0bLLEHNS NPefCTaBNEeHb! HA PYCCKOM SI3bIKe B COOTBETCTBUM C NOCTABASIEMOI BEpCHEN
(BbIBOP R13bIKa COOBLLEHNI NPOM3BOAMTCS NPY NapaMeTpUpoBaHUM Sepam);

b BKI04EH1EM OHOIO 13 9 XEeNThIX CBETOAMNOLHBIX MHAMKATOPOB B COOTBETCTBUM C UX HA3HAYEHWEM,
napameTpupyembiM Npu NOMOLLM NPOrpaMMHoro obecnedenns SFT2841.

06paboTka aBapuiiHbIX CUTHANoB

b npu nosiBneHnm kakoro-nmbo aBaputHOIo CUrHana Ha AUCTIIee BLICBEYMBAETCS COOTBETCTBYIOLLEE
C000LLEHME 1 3arOPAETCS COOTBETCTBYHOLLMIA CBETOAMOLHbIN MHAMKATOP.

KonnyecTBo v xapaktep coobLLEHIiA 3aBUCSIT OT TMMa Sepam. 3Tv COOBLLEHNS COOTBETCTBYIOT GYHKLIMSM
Sepam 1 BbIBOASTCS Ha AMCINEN 1 Ha 3KpaH «ABapUiHbIE CUTHaNbI» NporpamMMbl SFT2841.

b npu HaxaTm KHOMKK CO0OLLEHMS YIANAIOTCS C AnCTes;

b nocne ycTpaHeHNsi HEMCNPABHOCTY W HAXATHS NO/b30BATENEM KHOMKM : CBETOAMONHbINA MHAMKATOP
racHeT 1 NPOMCXOJMT Nepe3anyck Sepam;

b crucok aBapuiiHbIx COOGLLIEHMIA 0CTAETCS JOCTYNHBIM (KHOMKa (ZN) ) 1 MOXET GbiTb yaianeH ¢ akpaHa
HaXaTVeM KHOMKY (52 .
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Sepam cepum 60 CDYI-IKUMM
YnpasneHue n KOHTPOsb
Onuncanune npenBapuTesibHO YCTAHOBJIEHHbIX

doyHKLUMI

MecTtHoe ynpasneHue ¢ nomoLubio rpaguyeckoro UMI

Pexum ynpaBneHus Sepam

C nomoLblo nepeksiioyaTens Ha nepeaHeii naHenm rpauyeckoro MOXHO BbIGPaTb OfWH U3 TPEX PEXMMOB
ynpaenexus: Remote (auctaHumoHHoe), Local (mecTHoe) nnv Test (TecTupoBaHue).

Mpy AMCTAHLMOHHOM YrPaBNEHIM:

b yunTbIBaIOTCS KOMaHBI AVCTAHLMOHHOIO YNIPABAEHNS;

b KoMaHfbl MECTHOTO YNpaBNEHWst UTHOPUPYIOTCS, 3a UCKITIOYEHNEM KOMaH[b! Ha OTKITIOYEHIE
aBTOMATWYECKOrO BIKIIOYATENS.

Ipw MecTHOM yripaBneHuy:

b KoMaHfbl AMCTaHLIMOHHOIO YNPaBAEHUS UTHOPUPYIOTCS, 32 UCKIIOYEHEM KOMAHIbl HA OTKIIKOYeHMe
aBTOMATWYECKOrO BIKIIOYATENS);

b npuMeHsoTCS KOMaHIbl MECTHOTO YPaBIEHNS.

PexuM TecTMpoBaHWs CrieflyeT BKIIH0YaTh 1Sl NpOBEPKM 060PYL0BaHMS, HANPUMEP, BO BPEMS
NPOGUNAKTYECKOTO TEXHUYECKOTO 06CNYXMBaHMS:

b B 3TOM pexume LOCTYMHbI BCe GYHKLMM, UCTIONb3yeMble B pexumMe "Local”;

b yctpoiicTBo Sepam He nepenaeT HUKaKMX AUCTAHLMOHHDIX CUTHaOB (TS) Yepes IMHMIO CBS3N.

MHemocxema Ha rpagmyeckom gucnnee UMI .
OToGpaxeHne COCTOSHMS annapaToB Ha aHUMUPOBaHHO MHEMoCXeme

[ins obecneyeHus 6e30MacHOr0 MECTHOrO ynpaBneHus BCsi He0OX0AMMasi onepaTopy MHOPMALNS MOXET
6bITb 0AHOBPEMEHHO 0TOBPaXeHa Ha rpacdnyeckoM AUCIee B BUE MHEMOCXEMbI:

b oaHonuHeiiHas cxema 060pynoBaHs, ynpaBnsemoro Sepam, ¢ rpaduyeckiiM 0TobpaxeHnem
COCTOSIHUS BbIKJTIOYaTeNeli B peasbHOM BPEMeHH;

b HeobxoauMble pe3ynbTaTbl U3MEPEHUs! TOKOB, HAMPSHKEHNIA 1 MOLLHOCTH.

Monb3oBaTesb MOXET WW U3MEHUTb N0 CBOEMY YCMOTPEHMIO OAHY M3 MHEMOCXEM, MOCTaB/ISIEMbIX BMECTE
C YCTPOWCTBOM, UM CO3[aTb COBCTBEHHYIO MHEMOCXEMY.

MecTHoe ynpaejieHue BbiKo4aTenamm

C nomotLpio rpaduyeckoro UMI MoxHO ynpaendTh BKJIIOHEHUEM U OTKITOHEHUEM BCEX BbIK/HO4ATENEN,
NOAKNOYEHHDBIX K Sepam.

Hanbonee yacto UCnoJib3yemble yCnoBus B3aUMHON 6}]0KVIDOBKI/I YCTaHaBJIMBAKOTCA C NOMOLLbIO
JIorn4eckumx ypaBHeHvuZ.

Mcnonb3yeTcs cneaytoLumii NPOCTON 1 HafeXHbIA NOPSKOK PaboThI:

b kHonkamm ° ] ° BbIOEpUTE annapart Ans ynpaeneHus. YCTPOCTBO Sepam NpoBepuT, pa3peLLeHo
71 MECTHOE YNPaB/EHe 3TM annapaTtom, 1 NpouHGOpMUPYeT 06 3TOM onepaTopa (CroLwHas YepTa

B OKHe Bbl60OpA);

b HaxmuTe KHonky Q 4T06bI NOATBEPAMTH BbIOOP annapara Ans ynpasseHus (OKHO Bbibopa MUraeT);
b BbINONHUTE ONEPaLMIO yIpaBNEeHs annapaToMm:

V' HaXMUTE KHOMKY : BbIIETCS KOMaH/a Ha OTKIIIOYEHME.

V' Haxmure kHonky | ): BblaaeTcs komaHza Ha BKIIOYeHMe.
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Sepam cepun 60 CDYHK“""
YnpasneHue n KOHTPOsb
Apantaumns npeasapuTesnbHO YCTaHOBSIEHHbIX
doyHKUMM ¢ nomoLubio 10 SFT2841

lpeaBapuTenbHO YCTaHOBNEHHbIE GYHKLMK YPABNEHNS U KOHTPOAIS MOMYT ObITb 3AANTUPOBAHbI K 0COOBIM
NPUMEHEHSIM C MOMOLLbIO NporpamMmHoro obecneyenust SFT2841, obecneymBatoLLero 1Cnonb3oBaHme
CrefytOLLMX NEPCOHAN3NPOBAHHBIX GYHKLIMIA:

b pepakTop norndeckux ypaBHeHuin, 06ecneymnBatoLLVX afanTaLmio v ON0NHEHNE NpefBapuTENbHO
YCTaHOB/EHHbIX PYHKLMIA yNPaBNEHNS 1 KOHTPONS;

b cospanme nepcoHanavupoBaHHbIx CO0BLLEHNIA Aist MECTHON CUrHanM3aLum;

b co3panre nepcoHanaupoBaHHbIX MHEMOCXEM, COOTBETCTBYIOLLIX 3a[1a4aM ynpaB/eHus annaparamu;
b nepcoHanuzaums MaTpuLbl yNpaBneHns Anis afanTaLmun HasHayeHs BbIXOfHbIX Pene, CBETOANOAHbIX
MHAVMKATOPOB 1 @BapUIHbIX COOBLLEHNIA.

Anroputm paGoTbl
CBeToamnoaHbe
VHAMKATOPbI
Jlorwieckne Marpuua ynpaenenus
BXOfb! > > ®
-
»-| | MpeaBapuTEnbHO YCTaHOBNEHHbIE » TS
KHonku YHKUMM YNPABNEHUS M KOHTPONS: SI(')IXSEJ‘?:S?T
15 MHEMOCXEM - ynpaenexve BbIKJ'IIOHaTeﬂeM/ I'Ipe,clBapMTeano
| } (o] } KOHTAKTOPOM, YCTaHOBJIEHHbIE MHeMocxema
TC ==—| | - curHanuaaums; 6
- npouue €oo Mepconanuau-
1 WeHs | nopaHHble
coo0bLweHns »
DyHkum
3aWuTHI |
AHUMMpOBaHHast Jlornyeckwe BbIXo,
\‘ > Jloruyeckue 1 | mHemocxema |
L > TS ypaBHeHust Z_ _
TC i _| —

Pepakrop nornyeckmx ypasHeHui

PepakTop noruyeckux ypaBHeHui, BKIIOYEHHBIN B nporpaMmHoe obecnieyerne SFT2841, nossonsert:

b apantposatb 06paboTKy AAHHbIX O GYHKLMSX 3aLLMTI:

V' yCTaHOBUTb ONONHUTENbHYIO B3aMHYIO G1I0KMPOBKY;

V' co3piaTh yCnoBust 6710KMPOBKY/MOATBEPXAEHNS DYHKLNIA;

V uT. A

b nepcoHanuanposatb NpeaBapuTENbHO 3aaHHbIE GYHKLMM YpaBneHus: 0cobast NocnefoBaTeNbHOCTb
YNpaBneHusi aBBTOMATUYECKIM BbIKITIOYATENEM VAW YCTPOICTBOM aBTOMATIYECKOr0 NOBTOPHOTO BKITOYEHMS
uT. A

Jlornyeckoe ypaBHeHWE COCTOMT U3 CrpyNN1POBaHHBIX BXOHbBIX JAHHbIX, BbIABAEMbIX:
b byHKUMAIMN 3aWKTI;
b nornyeckumu Bxofamu;
b komaHzamn MecTHOro ynpasneHwsi, nepenasaeMbiMu Yepe3 rpaduieckuit UMI;
b komaHaamMmu amcTaHLUMOHHOr0 ypaBnerus ¢ nomoLubio Oynesbix onepauuii Y, NN, nckniovatowee
WU, HE (AND, OR, XOR, NOT) n dyHKLWI1 aBTOMATHKM, TaKKX Kak BblAEpXKa BpemeHu, RS-Tpurrepb
1 TaiMepbl.
SFT2841: penakTop orvHeckx ypasHeHmsi Mpv BBOAE YpaBHEHWIT BO3MOXEH BBOJ, KOMMEHTapMEB W NOACKA30K, @ IPOrpaMMa BbIMOSHSIET NPOBEPKY
NpaBUbHOCTY BBEJEHHBIX YPABHEHMIA.

Takum 06pa3oMm, peaysibTar ypaBHEH!S MOXET ObiTh:

b HasHaueH Yepes MaTpuLly yNpaBieHus OrMYecKoMy BbIX0ZY, CBETOAMOAHOMY UHAMKATOPY
U COOBLLEHMIO;

b nepepnat no kaHany cBs3n B BIE HOBOIA ANCTAHLMOHHO KOMaHbI;

b ucnonb3osaH byHKLMEN ypaBNEHIs LIEMbIO aBTOMATUYECKOTO BbIK/Io4aTens/KoHTakTopa
NS OTKJIIOYEHMS, BKITIOYEHIS UM GNIOKMPOBKM BKITIOYEHWS annapara;

b vcnonb3osaH A0S 670KMPOBKY UM NOBTOPHOTO BKIIOYEHNS GYHKLMIN 3aLLUMTBI.
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PEBB109_SE

PES110 SE

Sepam cepumn 60

DyHKLUN

YnpasneHue n KOHTPOsb

A,D,aI'ITaLl,MSI npenBapuTesibHO YCTAHOBJIEHHbIX
doyHKUMM € nomoLubio 10 SFT2841

SFT2841: pegaktop MHEMOCXeM

SFT2841: maTpnua ynpasneHms

MepcoHanuanpoBaHHbie aBapuitHbie U NpeaynpesuTesbHbie coo0LeHus
ABapuiiHble 1 NpefynpeauTenbHble CO0OLLEHNS MOTYT CO3[1aBaThCS C MOMOLLBI0 MPOrPaMMHO0
obecneyenmns SFT2841.

9111 HoBble COOOLLEHIS J06ABNSIOTCS B CTIMCOK Y)KE MMEIOLUMXCS W MOTYT ObiTb Ha3HAYEHbI Yepe3 MaTpuLly
ynpaBnexust 4nis BblBOfiA:

b Ha gucnneit Sepam;

b Ha akpaHbl «ABapuiiHble coobLeHus» (Alarms) 1 «XpoHoorus aBapuitHbix coobLueHuit» (Alarm History)
nporpammbl SFT2841.

MuemocxeMa ans MeCcTHOro ynpasneHus

Penaktop MHEMOCXeM, BKIIOYEHHBII B PorpaMmHoe obecneyeHre SFT2841, no3sonsiet co3aath
O[IHOMMHEIAHYIO CXEMY B TOYHOM COOTBETCTBUM C 060PYA0BaHUEM, KOHTPOAMPYeMbIM Sepam. Co3patb
CXeMy MOXHO 1ByMs criocobamu:

b nepepaboTka cTaHEAPTHON CXEMbl U3 BCTPOEHHOM GUONMOTEKM MPOrpaMMHOro obecneyermns SFT2841;
b co3naHme opur1HanbHON CXeMbI: PUCOBaHIUE OHONMHEIIHO CXeMbI, Pa3MELLIEHUE CUMBOJIOB
YCTPOWACTB Ha 3KpaHe, [100aBNeH1e Pe3yNbTaTOB M3MEPEHMUIA, TEKCTOBbIX GParMEHTOB U T. A.

Co311aHMe NepCoHaN3NPOBAHHON MHEMOCXEMbI 0G/IeryaeTCs:
b ¢ NOMOLLbI0 GUBAMOTEKY FOTOBLIX CUMBOJIOB: ABTOMATUYECKME BLIKIIIOHATENN, 3a3eMIUTENb U T. 1,
b nyTem cosmaHna NepcoHaNM3MpOBaHHBIX CUMBOJIOB.

Manuua ynpasneHus

MarpuLia ynpaBneHust CBA3bIBAET BXOAHbIE IaHHbIE, NOCTYNAlOLLME OT:

b dyHKumii 3aWmT;

b dyHKuMit ynpaBneHust u KOHTpONS;

b nornyeckux Bxom0B;

JIOrNYECKNX YPABHEHUI CO CRIEAYOLMMI BbIXOAHBIMU AaHHBIMM:

b cocTosHVe BbIXOAHBIX Pene;

b cocTosHue 9 cBETOAMOAHBIX MHAMKATOPOB Ha NepeaHeii naHenu Sepam;

b coobLueHns curHanuaaumm, BbIBOAMMbIE HA VCTNEN PY MECTHOM paboTe;
b 3anyck 3anucu ocuMNorpaMm aBapuitHbIX PEXMMOB.
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PE60304

PEB0305

PEB8042

Sepam cepumn 60

XapaKkTepucTuku

ba3osbIn 610K
[pencrtaBsneHune

B 6a30B0M 6710Kke YUTEHBI CEayIoLLMe XapaKTepPUCTUKN:

b tun unTepderica "yenosek-mawmna” (UMI);

b q3blk nonb3oBarens;

b Tvn pasbema ans noaknioyenus k 6a3oBomy 610KY;

b 11N pasbema ans NpUCOeAMHEHVS AATYMKOB TOKa;

b T1n pasbema /s nprUcoeaMHEHs [ATYMKOB HAMPSXKEHWS.

basoBbiii 610k Sepam cepum 60 co BCTPOEHHbIM ycoBepLLeHCTBOBaHHbIM UM/

ba3soseiii 6510k Sepam cepim 80 ¢ rpagmyeckum UMI

3akasHoi ycosepLueHcTBoBaHHbIN UMI ¢ MHTEp@Eicom Ha KuTaickum s3bike

UuTepdenc «<uenosek - MalMHa»

[ins 6a3oBbix 610k0B Sepam cepuy 60 BuinyckatoTcs Aa THNa uHTepdeiica «yenosek - MawmHa» (UMI):
b rpaduyeckuit nHTepdeiic «4enoBek - MalwnHa» ¢ 60bLIMM AUCTINIEEM;

b ycoBepLUeHCTBOBAHHbIN MHTEPdEIIC «4esoBeK - MalVHa» (aucnnei).

YcoBepLueHcTBOBaHHbI UMI MOXeT ObiTb BCTPOEHHbIM B 6a30Bblii 610K /11 BBIHOCHBIM. BCTPOEHHIN

11 BblHOCHOM UMI 06n1aaioT 0fiMHAKOBbIMN YHKLMSIMA.

B cocTas yctpoiictea Sepam cepum 60 ¢ BLIHOCHLIM YcoBepLUEHCTBOBaHHbIM UMI BxoauT:

b 6a30Bbiit G510k 6e3 aycnnes (YCTaHaBNMBAGTCS BHYTPU LKada HU3KOrO HanpsKeHusl);

b BbIHOCHOI ycoBepLueHcTBOBaHHbIA UMI (DSM303), koTopblii:

V' MOHTUPYETCS 3an0A/ML0 HA NepeaHei NaHenm sueikv B Haubonee yaoGHOM Ans NoNb3oBaTens MecTe;
V' coeauHsieTcs ¢ 6a30BbIM B710KOM C NoMOLLblo 3aBofickoro kabenst CCA 77x.

XapaKTepucTuKI YCOBEPLUEHCTBOBAHHOIO BbiHOCHOr0 UMI (DSM303) npuseaetbl Ha cTp. 218.

Monnas uHpopmMaums ansg nonb3oBaTens Ha gucnnee

ycoseplueHcTBoBaHHoro UMI

[Monb30BaTeNb MOXET BbI3BaTh HA ,qvlcnne|7| BCHO I/IHd)OpMaLl,VIIO, Heoﬁxop,mmylo JJ19 MECTHOTO ynpasfieHns
KOMMYTALIMOHHbIMK annapaTtamu:

b Bce pe3ynbTathbl VISMepeHVIVI M JUarHoCcTnyeckne AaHHble B BUAE Lll/ld)p C ykasaHnem eauHULL UsMepeHus
1/Unun B BULE AMarpamm;

b akcnnyarauroHHyto MHGOPMALMIO 1 aBapHIiHLIE COOBLLEHIS C BO3MOXHOCTBIO MX NOATBEPXAEHNS

" pooca C BO3BPATOM Sepam B UCXOQHOE COCTOSIHUE;

b nepeyeHb akTMBMPOBAHHbIX 3aLLIUT U 3HAYEHUSI HACTPOEK OCHOBHbIX 3aLLIUT;

b npueefieHne B COOTBETCTBIE YCTABKWN UK BbIAEPXKM BPEMEHN aKTI/IBVIpOBaHHOVI 3aLKTbl C HOBbIMK
YCNoBuAMM 3KCnyaTauum;

b mMopensb ycTpoiicTea Sepam v BEIHOCHBIX MOZYNEN;

b pe3ynbTatbl TECTUPOBAHUSA BbIXOAHBIX pefie U idHHbIE O COCTOAHWM JIOrMHECKMX BXOA0B;

b BBOA, ABYX naponeﬁ: i BX0a B MEHI0 33jaHns NapamMeTpoB 1 B MEHIO HaCTpOVIKI/I 3aLLuT.

MecTtHoe ynpaeneHue ¢ nomolupbio rpadpuyeckoro UMI

I'pacdmueckuit UMI 06nianaeT Takumm xe MECTHOTO YHKLIMSIMU YTIPaBIIEHUS 1 0TOOPaXeHMs MHdOpMaLm,
4TO W YCOBEPLLEHCTBOBAHHBIA UMI:

b BrIbOp pexuma ynpasnexus Sepam;

b otobpaxeHue COCTOSHUS annapaToB Ha aHUMUPOBAHHOI MHEMOCXEME;

b MecTHOe ynpaBneHe OTKITI0YEHNEM 1 BKJIIOYEHMEM BCEX annapaTtos, YNPaBAseMbiX YCTPOACTBOM
Sepam.

OproHOMMYHbI NONb30BaTENbCKMNIA MHTEPdEIC

b KHOMKY C MHTYUTUBHO-NOHSTHBIMU NUKTOrPAMMamut;

b pocTyn K AaHHbIM Yepe3 MeHio;

b rpaduyeckuin XxupkokpucTanmyeckuii aucnnei, 0TodpaxaioLmii Niodble 3HaKku ¥ CUMBONb;
b npekpacHas cuntbiBaeMocTb npy NioboM ocBeLLeHN Bnarofapsi aBBTOMATU4ECKOiA HACTpolike
KOHTPACTHOCTM 1 33jiHeii NOACBETKE ANCTIIES, BKIIOYAEMON NONb30BATENEM.

Pa6ouunii 93bIKk NoNib30BaTenNs

Best mHdopmaums, otobpaxaemas Ha AUCnee YCoBEPLLIEHCTBOBAHHOMO uiw rpaduyeckoro UMI, moxeT
ObITb NPEACTaBNEHA HA OAHOM U3 iBYX S3bIKOB:

b aHrauitckoM 3bike, KOTOPbIE SBASIETCS PABOYMM S3bIKOM M0 YMONYAHMIO;

b 43blke, yCTaHOBAEHHOM N0 BLIBOPY NONb30BaTENS:

V' paHLy3cKoM;

V' UCMAHCKOM;

V' pyromM MECTHOM S13bIKe.

Io noBoay Nokanu3aumm S3bIkOBOIA BEPCUM, NOXANYIACTa, 00paLLaiTeCh B HALLY KOMMAHWIO.

MopknioueHue yCTPOﬁCTBa Sepam kK KOMMNblOTEpy A9 AUCTAaHLUUOHHOIo

3aAaHug napameTpoB

[IMCTaHLMOHHAs HACTPOIiKa PYHKLMIA 3aLLMTBI M 3aaHI1e MapamMeTPOB YCTPONCTBA NPON3BOAMTCS
C MOMOLLbIO CMeLan3NpoBaHHOTO NPOrpaMMHoro obecriedenns SFT2841.

[MepcoHanbHbIA KOMMbIOTEP C YCTAHOBNEHHOI Nporpammoi SFT2841 coeanHseTcs ¢ NopToM CBA3M
Ha nepeHeit NaHen HeNoCPEACTBEHHO UM YEPE3 JIOKANIBHYIO CETb.
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Sepam cepumn 60

XapakTepucTmku

ba3oBbIn 610K
MNpencrasneHuve

DyHKUMK

PEBO306

PykoBoacTBO No BbiGOpY

Oto6paxaemas MHOpMaLUs NP1 MECTHOM YNPaBNEHUU

Pe3\/ﬂbTaTbI M3MEPEHUIA N JaHHbIE AMArHOCTUKN

b

PES0307

PEB0308

JKenyaTaupoHHast HbopMaLms v aBapuitHbie
Co00LLIEHNs

CnnCOoK aKTMBMPOBAHHBIX GYHKLMIA 3aLLMTI

HacTpoiikn 0CHOBHBIX YHKLWIA 3aLLmThI

Mogens Sepam W BbIHOCHbBIX Monyneﬁ

CoCTOsIHME NOrNYECKMX BXOAOB

T|T|T|T| T

oc|oc|cC|O| T |T

CoCTOsiHME annapaToB HA aHUMUPOBAHHO
MHEMocxeme

BexTopHas AnarpamMma TOKOB 1 HanpsXeHui
MecTHoe ynpaenexue
[MoaTeepXaeHe aBapuitHbix COOBLLEHMIA

T| T |c|O|T|T| T |T

BosBpar Sepam B 1cxopHoe cocTosHMe

o3

TecTnpoBaHue BbIXOA0B

BbIGOp pexumMa ynpasneHus,
ocyLLecTBnseMoro Sepam

T |T|T|T

YnpasneHue BKIIKYEHNEM 1 OTKIIOYEHNEM
annaparos

XapakTrepucTuku
Aucnnei
Pa3mep

128 x 64 nukcenos

128 x 64 nukcenos

128 x 240 nukcenos

ABTOMATMYECKAs PErYNMPOBKA KOHTPACTHOCTY

b

b

b

MoaceeTka akpaHa
Knasnarypa
KonunuecTBo kHomok

b

b

b

14

MNepexsioyaTenb PeX1MOB YNPaBneHus
CeeToanoaHble NHANKATOPbI
Pabouee coctosHie Sepam

b 6a308blit Gnok: 2 cBETOAVMOAA HA 3aHEI
naHenm;

b BbIHOCHOI ycOBEPLUEHCTBOBAHHbIA UMI:
2 cBETOAMOpA Ha NepepHeii naHenn

2 CBETOAMOLA Ha NepenHelt v Ha 3aziHelt
naHesnm

[IMCTaHUMOHHBIiA / MECTHbIN / TECT

2 CBETOAMO/IA Ha NepefiHelt 1 Ha 3aaHel
naHenu

CBETOAMOAHbIE MHAMKATOPbI

MoHTax

9 CBETOAMOA0B HA BLIHOCHOM
ycosepLueHcTBoBaHHOM UMI

b 6a308biit 610K Ge3 aucrnes
YCTaHaBNMBAETCS BHYTPH Likada
C MOMOLLbIO MOHTaXHO nnatbl AMT 880;
b ycoBepLIEHCTBOBAHHDIIA BBIHOCHOI
UMI DSM 303 ycTaHasnueaetcs
3ano4/MLI0 Ha NepeaHeit NaHenm s4eiku
1 NoAKItoYaeTcs K 6azoBomy 610ky
3aBoCkIM kabenem CCA77x

9 CBETOAMOA0B Ha NEPEAHEN NaHenu

YcTaHaBNMBaETCS 3ano/MLIO Ha nepeaHeit
naHenu s4eiikn

9 CBETOAMO/I0B Ha NepenHei naHenm

YcTaHaBAMBAETCS 3aN0A/MLI0 Ha NepeaHeit
naHenu g4eikn
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PE60309

Sepam cepumn 60

XapaKkTepucTuku

ba3oBbIn 650K
[pencrtaBsneHune

Sepam cepmm 60: KAPTPUIX MamsTV 1 6aTapes PE3EPBHOIO MATAHNS

XapakTtepucTvku annaparypbl

CbeMHbIli KapTPUIK NaMATH

KapTpuax comepxuT Bce xapakTepucTikv Sepam:

b Bce HacTpoiky 3aLLKThI 1 NapaMeTpbl Sepam;

b Bce GyHKLMM M3MEPEHIs U KOHTPONS, TpeByeMble AN AAHHOrO TUMa NPUMEHEHNS;

b 3apaHee ycTaHOBNEHHbIE DYHKLMM YNPaBNEHNS;

b dyHKuUMM, NepcoHanM3NpoBaHHbIe MaTpULIEt yNpaBEeHNst UK IOTUYECKUMM YPABHEHWSIMY;

b nepcoHannanpoBaHHas MHEMOCXeMa /11 MECTHOTO YPaBNeHus:;

b AaHHbIE CYETYMKOB SHEPTIW 1 3HAYEHNS PE3YNbTATOB AUArHOCTUKM KOMMYTALMOHHOTO annapara;
b 3bIk nonb30BaTeNs (NepCcoHaNM3NPOBaHHas BEPCUS MW HET).

Bo n36exaHue HeCaHKLIMOHUPOBAHHOTO UCMOMb30BaHMSI, KAPTPUZXK MOXET ObITb ONNIOMOMPOBaH.
KapTpuax cbemHblii, K Hemy UMeeTcst cBo60AHbIN OCTYN C NepeaHeii naHenu Sepam, 4To cnoco6eTeyeT
COKPALLEHII0 BPEMEHU Ha 06CNyXVBaHMe.

B cnyyae nospexaeHusi 6a3080ro 6510ka HEOOXOAMMO:

b oTkntouMTL NUTaHME Sepam U1 OTCOBAUHUTL Ero Pa3beMbl;

b n3eneyb kapTpUax;

b 3ameHWTb HencnpaeHbIil 6a30BbIi 610K 3anacHbiM (6€3 KapTpuaXa);

b ycTaHoBMTb KAPTPUIX B HOBbIN Ba30BHIii 6110K;

b noakniouMTh Pasbembl 1 BKIIOYUTL NUTaHNE Sepam.

Sepam roToB k paboTe npu CoXpaHeH!UW BCEX ero CTaHAAPTHbIX 1 CrIELMaNM31POBaHHbIX GYHKLMI

11 6e3 He06X0AMMOCTY NOBTOPHOTO 33/1aHMS YCTAaBOK 3aLLMTbI M HACTPOEK NapaMeTpoB.

Batapes pe3epBHOro nuTaHus

O6bluHas nuTneBas b6atapes popmarta 1/2 AA ¢ HanpsxeHuem 3,6 B.

[py OTKIIOYEHNM BCTIOMOTaTENbHOrO MUTAHUS OHA 0BECTIEYMBAET COXPAHEHIE CTIELYIOLLNX IAHHBIX:
b TabnmL cobbITUIN C OTMETKAMM ATkl U BPEMEHU;

b daitnos ocumnnorpamm;

b MaKcMMeTpOB, KOHTEKCTOB OTKIIOYEHUS U T. I.;

b patbl v Bpemenu.

Sepam KOHTPONMPYET HaN4We U NOf3apsizKy batapen.

[1py nCYe3HOBEHMM BCNIOMOTaTEsIbHOr0 NUTaHNS OCHOBHbIE laHHbIE (HaNpUMep, HACTPOEK PYHKLMIA
3alLWTHI 1 TAPAMETPOB) COXPAHSIOTCS HE3ABUCUMO OT COCTOSHUS Gatapeu.

BcnomoraresnbHbl UCTOYHMK NUTAHUS
MCTOYHMK nuTaHNs HanpskeHnem 24 - 250 B noCTOSHHOIO Toka.

4 BbIXOAHbBIX pene

4 oixogHbix pene (01, 02, 03 n 05) 6a3080ro 6710ka NOAKIIOYAIOTCS C NOMOLLBIO Pa3beMa @
C nomotLbto nporpammHoro obecneyeHns SFT2841 kaxapblii BbIXOA MOXET OblTb Ha3HaueH
NPeABapUTENBHO YCTAHOBEHHO GYHKLMN.

b 01 - 03 npeacTaBnaoT cOBOI TPU BLIXOAA YNIPABNEHMS C OfHUM 3aMbIKAOLLMM KOHTAKTOM,
1CMOAb3yEMbIE M0 YMOMYaHMIO GYHKLIMEN YNIPABAEHNS KOMMYTALMOHHLIM anNapaTom:

b O1: ang oTKNIOYEHNUS KOMMYTALMOHHOO annapara;

b 02: ansa 6noKMPOBKM BKIIIOYEHIS KOMMYTALMOHHOTO annapara;

b 03: s BKIOYEHNS KOMMYTALMOHHOIO annapara;

Pene 05 sBnsieTCs BbIXOAOM UHAMKALMM, UCTIONL3YEMbIM M0 YMONYaHNIO GYHKLMEN OTCIEXUBAHMS
TFOTOBHOCTY 1 MIMEIOLLMM /1B KOHTAKTA: Pa3MbIKAIOLLMIA 1 3aMbIKAIOLLNIA.
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PE60310

Sepam cepun 60 XapakTepucTuku

ba3oBbIn 1ok
MNpencrasneHuve

OCHOBHOI pa3beM U pasbeM A1 NOAKII0YEHUS BXOAOB HanpshkKeHus

U TOKOB HyﬂeBOﬁ nocnepoBatesibHOCTHU

MmeeTcs fBa TMNa CbeMHbIX 20-KOHTaKTHbIX Pa3beMOB C BUHTOBOW (UKCALMEN:
b CCA620 — ¢ BUHTOBLIMYU KNEMMaMU;

b CCA622 — ¢ knemmamm nog, KOMbLIEBbIE HAKOHEYHUKM.

Hanunune 3Tnx pa3bemoB KOHTPOAMPYETCS.

Pa3bem gna nogiioyeHns Bxopaos GpasHoro Toka

B 3aBMCMOCTM OT TMMA, AATYMKM TOKA NOAKIIOYAIOTCS K CbEMHBIM Pa3bemaM C BUHTOBOI duKcaLmeii:
b pasbem CCA630 unu CCAB634 nnst nopkntoueHns TTHa 1 Aunn 5 A;

b pasbem CCA671 anst noaknioyerms aarumkos Tuna LPCT (Top Poroeckoro).

Hannuue 3Tux pasbemMoB KOHTPOMPYETCS.

MpuHapgneXxHocT AN MOHTaXa

MpyX1HHbIE 32XKNUMbI

Sepam KpenuTcs B BbIPE3e NaHe M TONLWMHOI 1,5 - 6 MM C MOMOLLbIO 8 NPYXUHHBIX 32XMMOB,
MocTaBnsieMbIX BMECTE C 6a30BbIM OJIOKOM.

Moro6HbI MOHTaX NMPOCT M He TpebyeT NPUMEHEHNS KAKOrO-IMBO MHCTPYMEHTA.

MonTtaxHasa nnata AMT880

MpumeHsieTcs ans yctaHoBky Sepam co craHaaptHeiM UMI (6e3 avcnines) BHyTpy Lwkada v ans AocTyna
K pasbemam Ha 3afIHeii naHenu.

YcTaHoBKa CBSi3aHa C UCMOb30BAHMEM YCOBEPLLEHCTBOBAHHOO BbiHOCHOrO UMI DSM303.

Kpbiwka ATM820
3akpbiBaeT cB060AHOE NPOCTPAHCTBO Npoema, 06pasyioLLeecs nocse 3ameHbl craHaapTHoro Sepam 2000
ycrpoiicteom Sepam cepum 80.

3anacHble 6a3oBble 6510kK

[Ins 3ameHbl HeycnpasHbIx 6a30BbIX 6I0KOB MMEIOTCS CRIEAYIOLME 3anacHbie AeTanu:
b 6a3oBble 60k ¢ unn 6e3 UMI, 6e3 kapTpuaxeii unm pa3Lemos;

b Bce TUNbl CTAHAAPTHBIX KAPTPUIXEN.

MnomGupyemas kpbituka AMT852

Mnombupyemas kpbika AMT852 ucnonb3ayetcs Aist npeAoTBPALLEHNS U3MEHEHS NapaMeTPOB
11 PErynmnpoBoK YCTPONCTB Sepam cepum 60 cO BCTPOEHHBIM YCOBEPLLEHCTBOBAHHBIM UMI.

B komnnekT BxogsiT:

b nnom6upyemas KpbiLLKa;

b BUHTBI 191 KpENNeHWs KPLILLKKM K Sepam CO BCTPOEHHBIM YCOBEPLUEHCTBOBAHHbIM UMI.

Tpumeyanme: KpbiLLKka n1oMOUPOBaHNS yCTaHaBAMBAETCS TOJIbKO Ha ycTpovicTeax Sepam cepum 60 o BCTPOEHHBIM
ycosepLLeHcTBoBaHHbIM UMI.
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Sepam cepumn 60

Ba3osbin 610K

OnucaHue

XapakTepucTuku

MepenHas naHenb ¢ ycoBepLlieHCTBOBaHHbIM UMI

1 3eneHblil CBETOMMOAHbIA MHANKATOP, YKA3bIBAIOLLWA, 4TO Sepam g 1|2 3 4
BKINIONEH g
2 KpacHblii CBETOAMOAHbIA MHAMKATOP, YKA3bIBAIOLLMIA | |
Ha Hepaboyee cocTosiH1e Sepam
3 9XenTbiX CBETOAMOAHBIX MHAMKATOPOB /
4 Tabnuuka c 0603Ha4EHNAMM YHKLMIA CBETOAMOLOB < / ° . ’
5 T'padmueckuit XK ancnneii TS ; O O
6  KHomka 0TOGpaxeHus pe3ynbTaToB M3MEPEHHIA " 5
7 KHonka 0TO6PaXeHMs JaHHbIX VarHoCTUKMA i @ 6
pacnpenenuTenbHOro anmapara, CETU W 3NEeKTPUYECKoN [1=165A rus
MaLLMHbI 12 = 166A rus @ 7
8  KHorka 0T06paxeHus aBapuiiHbix COOOLLEHN @ ] [ 13= 167A nus 8
9  KHonka KBUTUpOBaHWst Sepam (U1 NOATBEPXAEHMS BBOAA) - @
10  KHomka noaTBepxaeHus 1 c6poca aBapuitHbIx COOBLLEHNIA
(vnmn nepemeLLieHms Kypcopa BBEPX) o roset
11 KHonka npoBepku CBETOAMOAHBIX MHAMKATOPOB . . . @ ‘
(vnu nepemeLLeHns Kypcopa BHU3)
12 KHomka 0TOOPaXEHHs 1 U3MEHEHMS YCTABOK AKTUBMPOBAHHBIX
3awmT
13 KHomka 0TOOpaXeHus! JaHHBIX (OCHOBHLIX XapaKTEPUCTUK ,?l
1 Bepcuit) Sepam
14 KHonka BBOAA BYX naponen
15 Topt RS 232 o5 noakto4eHUs K KOMMbIOTEPY
16 barapes pe3epBHOrO NUTaHUs /l /
17 KapTpumk namstu >
18 [leepua =
18 17 16 (1514 13 (12 |11 |10 |9
MepepHsia naHensb ¢ rpadpuyeckum
1 Tpadmyeckuit XK aucnneit E | | 1
2 3eneHblil CBETOAMOAHbINA MHAMKATOP, Yka3blBaloLwmii, 4o Sepam & 2
BKJTIOYEH .
3 KpacHblil CBETOAMOAHBIA MHAMKATOP, YKa3blBAIOLLMIA %) 3
Ha Hepaboyee cocTosHue Sepam - / AN 4
4 KHOMKa MECTHOrO yNpaBEeHUS BKITOYEHUEM C ] Sepam G62 Local 1 5
5 KHOMKa MEeCTHOr0 ynpasneHus OTKIIOYEHNEM i ‘1 i T | 6
6  Tabnuuka c 0603Ha4EHUSIMN PYHKLIMIA CBETOAMOLOB e "\ .
7 Txentbix, 1 kpacHbli () n 1 3eneHblii (0) cBETOAMOADI 2 O
8  KHonka nepemeLLeHus Kypcopa BBEPX O
9 KHomka noaTBepXaeHus BBOAA IZ@:I pury 7
10  KHomka nepemeLLeHus Kypcopa BHIU3
11 Tlopt RS 232 ans nogknioyeHns K KoMnbroTepy ?\ 8
12 Tpo3payHas asepua U2=1 17656‘} KV Q °
P=1.81 MW |
13 Kxonka BBoAa iByx naponeit Q = 860 kvar e 10
14 KHonka 0TOBpaxeHns MHEMOCXEeMbl
15 KHomka kBUTMpOBaHWs Sepam
16 KHonka 0ToGpaxeHus aBapuiiHbix COOBLLEHUIA ,:@21
17 KHonka noATBEPXAEHNS 1 COPOCa aBaPHIHbIX COOBLLEHMI /@ /@ @
18 KHorKa 0TOBPaXeHIst AaHHbIX anNapaToB 1 3MeKTPOCETH @ Q 1
(1AM TECTMPOBAHNS CBETOAVIOAOB) 9 % @ @ 12
19 KHonka 0TOBpaxeHus U U3MEeHeHs! YCTaBOK aKTUBUPOBAHHBIX —]
3awWmT /l {
20 KHorka oTobpaXeHus peaynbTaToB U3MepeHuii >
21 KHonka 0To6paxeHns iaHHbIX (OCHOBHbIX XapaKTepPUCTUKN = 21119117 | 15
v Bepcuid) Sepam 26 |25 [24l23 l22  l20 18 |16 |14 |13
22 TpexnoauuMOHHbIA NepexsioyaTesib ¢ KioYoM ais Bbibopa
PEXMMOB ynpaBneHns Sepam
23 barapesi pe3epBHOro nuTaHus
24 Kaptpupx namstu
25 [sepua
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Sepam cepumn 60

XapakTepucTmku

ba3oBbin 610K
OnucaHue

4

5

Ba3oBblii 6110k

8 Touek kpennenus ans 4 NPYXUHHbIX 3aXMMOB
KpacHbli1 CBETOAMOAHDIV MHAMKATOP, YKa3bIBAIOLLMIA
Ha Hepaboyee cocTosHME Sepam

3eneHblit CBETOAMOAHBIN UHAMKATOP, YKa3blBAIOLLMIA,
410 Sepam BKNIOYEH

YnnotHexve

@ 20-KOHTaKTHbIA Pa3beM [/1st NOAKIIOYEHNS::

b BcrnomoratenbHoro CToYHNKA NuTaHus 24 - 250 B nocr. Toka;

b 4 BbIXOAHbIX pene

Pa3bem ans noaknioyeHns Tpex BxogoB dasHoro Toka (11, 12, 13)

@ Mopt cesi3u Modbus

I'IopT CB$131 C BbIHOCHBIMW MOAYNIIMU

@ 20-KOHTaKTHbIA Pa3beM A/1sl NOAKIIYEHNS:
b Tpex Bxom0B dasHoro Hanpsxerus V1, V2, V3NO;
b 1 Bxoza Toka HyNeBoii NoCNe0BaTENLHOCTU

@ Mopr cBs3n Ne 2 st mopyns cesian ACES50

@ Pasbem 19 NOAK/I0YeHIsi NIepBOro MOfy/St BXO[0B/BbIXO0B

@ Pa3bem ans nopknioyeHns BTOPOro mMoayns BXO,U,OB/BbIXOJ],OB

MES120

MES120

T Pabouee 3a3emneHve

DEBO678

3apHa9 naHenb
1 ® |2

@

[Bleeee o0 oo oo oo eof]

{=
(Y

T
[Blee oo oo oo eoe eoodd| n”

&
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Sepam cepum 60 XapaKTepucTuku

Ba3oBbint 610K
TexHn4eckme xa pPaKkTepucTnukn

MuHumanbHas (6a30Bbiit 610k 6e3 Mosyns MES 120) 2,4xr 3,0kr
MakcumanbHasi (6a30Bbiit 610k ¢ 2 Mopynamu MES 120) 3,4«kr 4,0kr

Bxogabl paTymkoB
[MonHoe BX0HOE CONPOTUBNEHNE <0,020m
Motpebnetme <0,02BA (s TT 1A)
<0,5BA(pna TT5A)
BbiaepxvBaeMmblii TOK TENNOBON Neperpysku 4In

[Meperpy3ka, BblaepxvBaemas B TeyeHne 1 ¢ 100In

TMonHoe BX0AHOE COMPOTUBAEHNE > 100 kKOm > 100 kKOm

Motpe6netue <0,015BA (zns TH 100 B) <0,015BA (zna TH 100 B)
HenpepbIBHO BbIAEPXMNBAEMOE HaNpsXeHne 240B 240B

lMeperpyaka, Bblaepxueaemas B TeyeHne 1 ¢ 430B 480B

W30nsumsi BXOJOB OT iPYriAX M30MPOBAHHbIX rPynin Lieneit YeuneHast YeunexHast

Bbixoabl pene

Hanpsixetue MocTosHHOE 24/48 B nocT. Toka 127 B nocr. Toka 220 B nocT. Toka
MepemeHHoe (47,5 - 63 ') 100-240 B nep. Toka
ToCTOsHHbIiA TOK 8A 8A 8A 8A
OTKNIoYatoLLas Croco6HOCTL AKTUBHas! Harpyska 8A/4A 0,7A 0,3A
Harpyaka L/R < 20 mc 6A/2A 0,5A 0,2A
Harpyaka L/R < 40 Mmc 4A/1A 0,2A 0,1A
AKTUBHas Harpyska 8A
Harpyska cos ¢ > 0,3 5A
BknioyarolLias cnoco6HOCTb < 15A3a200 Mmc
W30ns1msi BbIXOLI0B OT AiYruX YeuneHast

M30n1poBaHHbIX rpynn ueneit

Hanpsixetne MocTosHHOe 24/48 B noct. Toka 127 B nocr. Toka 220 B noct. Toka
MepemeHHoe (47,5 - 63 ') 100-240 B nep. Toka
ToCTOAHHBII TOK 2A 2A 2A 2A
OTKnioyatoLLasl CnocobHoCTb Harpyaka L/R < 20 mc 2A/1A 0,5A 0,15A
Harpyska cos ¢ > 0,3 1A
M30n9u1st BLIXOAOB OT ApYrux YcunenHas

M30/IMPOBAHHBIX FPYNN Lieneit

Hanpsixenne 24 - 250 B nocT. Toka -20%/+10 %
MakcumanbHasi notpe6nsiemast MOLLHOCTb <16Br

TyckoBoiA TOk <10A3a10mc

JlonyCTuMblii KO3OULMEHT NyNbCaLWiA 12%

JlonycTiMoe KpaTKOBPEMEHHOE 1CHE3HOBEHNE NUTAHNS 20 mc

ANeMeHT NUTaHus
dopmar 1/2 AA nuTuesiii 3,6 B
Cpok cnyx6bl 10 neT Npu BKK0YEHHOM Sepam

Mutumym 3 roga, 6 net — npu oTk/I04EHHOM Sepam

(1) BoixoaHble pene cooTseTcTByloT cTatse 6.7 craHaapta C37.90 (30 A, 200 mc, 2000 cpabatsiBatmi).

Schpeider 2
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Sepam cepumn 60

XapakTepucTmku

Ba3osbin 610K
XapakTepuCTUKN OKpY>KatoLLLen cpenpl

Tectbl Ha u3ny4yexue
M3nyyaemoe anekTpomarHuTHoe none M3K 60255-25
EN 55022 A
HaBezeHHOe anekTpoMarHuTHoe nose M3K 60255-25
EN 55022 A
TecTbl Ha YCTOWYMBOCTb K U3JTy4a€MbIM NOMEXaM
YCTOMYMBOCTb K U3Ny4aeMbIM NOMexam M3K 60255-22-3 10B/m; 80 My - 11Ty
M3K 61000-4-3 1l 10 B/m; 80 My - 2 My,
ANSI €37.90.2 (2004) 20 B/m; 80 M- 11Ty
YCTOMYMBOCTb K SNEKTPOCTATUYECKIM pa3psiaam M3K 60255-22-2 8 kB (yepe3 Bo3ayx); 6 kB (npu koHTakTe)
ANSIC37.90.3 8 kB (4epe3 Bo3ayx); 4 kB (npu koHTakTe)
YCTOI4MBOCTb K 31EKTPOMATHUTHBIM MOSIIM MPOMBILLIIEHHOM HaCTOTbI M3K 61000-4-8 4 30 A/m (nocr.) - 300 A/m (1-3 ¢) @
TecTbl Ha YCTOWYMBOCTb K HaBeA€HHbIM TOMEXaM
YCTONYMBOCTb K HABELLEHHBIM PafM04ACTOTHLIM NMOMEXaM M3K 60255-22-6 Ml 10B
YCTOMYMBOCTb K KOMMYTALWOHHBIM NOMEXam M3K 60255-22-4 AnB 4kB; 2,5k /2KB; 5 kI,
M3K 61000-4-4 v 4kB; 2,5k
ANSI C37.90.1 4B; 2,5k
3artyxatouye konedaHus yacTotoii 1 My M3K 60255-22-1 2,5kB (cumm.); 1 kB (Hecumm.)
ANSI C37.90.1 2,5kB (cumm.); 2,5 kB (Hecumm. )
3artyxatolLas cuHyconpanbHasi BoniHa vactotoii 100 kI, M3K 61000-4-12 1l 2 kB (cvumm.)
MeznenHo 3atyxatowme konebanms (100 k' - 1 MIMy) M3K 61000-4-18 ll 2kB (cumm.)
BbicTpo 3aryxatolume konebanus (3 M, 10 MIy, 30 MIu) M3K 61000-4-18 I
MMnynbCHbIE NOMexn M3K 61000-4-5 ll 2 kB (cumm.); 1 kB (Hecumm.)
YCTOI4MBOCTb K HaBeAEHHbBIM HECUMMETPUYHBIM Nomexam ot 0 o 150 kT M3K 61000-4-16 ll
lepepbiBbl B N0Aa4e nNuTaHus M3K 60255-11 100 % B Teyenme 20 MC
B paGoyem pexume
Bu6pocToiikocTb M3K 60255-21-1 2 1gn; 10y - 150y
M3K 60068-2-6 Fc 3My-13,2M;a=+1Mm
M3K 60068-2-64 2M1
CToiiKOCTb K yaapam M3K 60255-21-2 2 10 gn B Teyetme 11 Mc
CeicMOCTOIKOCTD M3K 60255-21-3 2 2gn (ropua.)
B OTK/II04YEHHOM COCTOSIHUM
BMBPOCTOIKOCTb M3K 60255-21-1 2 2gn; 10Ty - 150y
CroiikocTb K yaapam M3K 60255-21-2 2 27 gn B TeyeHne 11 Mc
CTO¥iKOCTb K TPsicke M3K 60255-21-2 2 20 gn B TeyeHue 16 mc
B paGoyem pexume
Xonog M3K 60068-2-1 Ad -25°C
Cyxas xapa M3K 60068-2-2 Bd +70°C
HenpepblBHOE BO3AEACTBIE BNAXHOM Xapbl M3K 60068-2-78 Cab 10 cyT., OTH. BnaxH. 93 %, 40 °C
ConsiHoii TymaH M3K 60068-2-52 Kb/2 6 cyTok
TecT Ha KOppO3WI0/ UCTIbITAHNE 2-9 ra3amu M3K 60068-2-60 C 21 cyT.; OTH. BnaxH. 75%, 25°C,
0,5 yacreii/mnH. H,S; 1 yactb/mnH. SO
TeCT Ha Koppo3KI0/ UCTbITaHue 4-9 rasamu MK 60068-2-60 Metopn Ne 3 21 cyt., OTH. Bnax. 75%, 25 °C,
0,01 vacteit/mnH. H,S; 0,2 yacteit/mnH. SO,,;
200+/-20 NO,, 0,02 wacteii/mnH. Cl,
EIA 364-65A 1A 42 cyT., OTH. BNax. 75%, 30 °C,
0,01 vacteit/mnH. H,S; 0,2 yacteit/mnH. SO,
200+/-50 NO,, 0,02 wacteit/mm. Cl,
Mpw xpanexnun @
M3meHeHve TeMnepatypb ¢ 331aHHOI CKOPOCTbIO M3K 60068-2-14 Nb ot -25°C po +70 °C; 5 °C/muH
Xonog M3K 60068-2-1 Ab -25°C
Cyxast xapa M3K 60068-2-2 Bb +70°C
HenpepblBHOE BO3AEACTBIE BNAXHOM Xapbl M3K 60068-2-78 Cab 56 cyT., OTH. BnaxH. 93 %, 40 °C
M3K 60068-2-30 Db 6 cyT., oTH. BnaxH. 95 %, 55°C
TecTbl Ha Ge3onacHOCTb Kopnyca
CreneHb 3aLyThl NepeaHeit naHenu M3K 60529 P52 [ns apyrux naveneii P20
NEMA Tun 12

OrHecToikoCTb
TecTbl Ha 3nek1'p06e30nacuocrh

M3K 60695-2-11

VMcnbiTaHue NpoBOIOKONA, packanerHoii 4o 650 °C

Wmnynbe 1,2/50 Mk M3K 60255-5 5kBM
9nexTpIyEecKast NPOYHOCTb NPM TOKE MPOMBILLTIEHHO YaCTOTbI M3K 60255-5 2kB—1muH®@
ANSIC37.90 1KB - 1 M1H (BbIX0A, MHAVKALWM)

1,5kB - 1 MuH (BbIXxO, ynpaBnexus)

e [apMOHW3MPOBaHHBIV CTaHAAPT b EBponeiickas AMpeKT1Ba ro anekTpoMarH1THoiA coBMectumoct (EMCD)
EN 50263 2004/108/EC ot 15 fiexabpsi 2004 .
b EBponeiickast AMpeKTVBa Mo HU3KOBOLTHOMY 060pyRoBaHuio (LVD) 2006/95/CE
ot 12 pexabps 2006 .
T, ™ UL508 - CSAC22.2 Ne 14-95 JlokymenT E212533
CSA CSAC22.2 Ne 14-95 / Ne 94-M91 / Ne 0.17-00 [JLokyment 210625

(1) 3a uckmoyerem mHmii cas3u: 3 KB B HECUMMETPUYHOM 1 1 KB B CUMMETPUYHOM DEXUME.

(2) 3a uckmovermem mHii cassu: 1 kB (GedcTsyoLLee 3HAYEHNE).
(3) Sepam ponxeH xpaHUTLCS B 3BOSICKOV YakoBKe.

(4) Iso > 0,1 Ino ans 3aimr 50N/51N n 67N ¢ TokoM HyneBov nocnenoBatesibHOCTY 10, BbIYUCTIEHHBIM Kak CyMMa GasHbIX TOKOB.
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DEB8159

DE8B161

DEB8163

Sepam cepumn 60

XapaKkTepucTuku

Ba3oBbint 610K

Pasmepbl
Pa3amepbl
MM MM
Orolimbl g Oroumb!
2
R
157 |
000000000O0O 1t
o) T f
O
- | o 222 241 |
0 00000 8.74 49| |
200 |
7.87
I
I
264 |
10.4 [
s 40 |
epam. Buz criepean 1.57
40 185
1.57 7.28

MM
Orolimbl

202
7.95

9.84
Bbipes

A OCTOPOXHO

OMACHOCTb NOPE30B!
CH1MUTE 3ayCeHLIbl N0 KPaaM BbIPE3a B MaHeNu.

HeBbinonHeHue paHHoOro Tpe6oBaHMs MOXET NPUBECTH
K Cepbe3Holi TpaBme.

MM
Arolimbl

|

h

|

h

|

:

D 202

' 7.95

h

:

i 250

0 9.84

,
| 304 ‘
3 —

12 -
_ 324
12.8

MontaxHas nnata AMT880

DEB0799

Sepam ¢ mogynem MES 120. Buz c60ky. YcTaHoBKa Ha nepeaHet naHem s4eiikv 3anogmuo,

C KDEIIEHNEM MPYXVHHBIMM 3aX1MaMH.
Tonumna nepesxeii naHemm syeiikn: 1,5 - 6 Mm

| - _| CB06OAHOE MPOCTPAHCTBO /1Sl MOHTAXa M MOAKIIoYeHUs Sepam

MM 249
orolimbl 9.8

[ —

264
10.4

b

—_—

? 185
7.28
112
64,2 ) 4.41
2.53 ! ¢
255
7

Sepam ¢ mogynem MES 120. Buz cBepxy. YcTaHoBKa Ha MepeaHeit naHem s4eiikv 3anommuo,

C KDETIEHNEM MPYXNHHBIMY 3aXUMaMu
TomwmHa nepeaHesi naHemm syesikn: 1,5 - 6 mm

YcTaHoBKa ¢ UCMONIb30BaHUEM MOHTAaXXHOM NaThbl

AMT 880

MM
Orolimbl
214
8.43
5.55
e — N

/

/

Sepam ¢ mosynem MES120. Buz csepxy, ¢ MoHTaxHoi nnaroit AMT880 u npyXuHHbIMu 3aXxumamu

ToniumHa ornopHoro mcra: 3 Mm

Schneider
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Sepam cepu 60 Cxembl noaknioNeHUs
bazoBbiv 610K

L3 I
\ \ - "
4 ®D

qk 3G LES
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DEB8166

Sepam cepumn 60

Cxembl nogknioveHus
[NopakntoveHne

®,®

HaKOHEYHMKN 6,35 MM

Moaknioyenue
C BMHTOBBIMM 33X1MamMm CCA620 b Kaben 6e3 HakoHeYHIKOB:
Vv Makc. 1 nposoa ceyenmnem 0,2 - 2,5 mm? (U AWG 24-12)
1M Makc. 2 npoBopa cedernem 0,2 - 1 mm? (u AWG 24-16);
V' [JIMHA 3a4MCTKV NPoBOAOB: 8 - 10 MM;
b Kabenm ¢ HakoHeuHMKamu:
V' PEKOMEHYEMbIE HAKOHEYHMKM:
- DZ5CE015D ansi 1 nposopia cederrem 1,5 mm? (AWG 16);
- DZ5CE025D s 1 npoBoaa cevetnem 2,5 Mm? (AWG 12);
AZ5DE010D fns 2 npoBofios ceyeHnem 1 mm? (AWG 18);
[LVINHA u3onmpyioLei Tpyoku: 8,2 MM;
[JIMHA 3344CTKV NPOBOZOB: 8 MM.
C 3ax1mamu nogi KonbLIeBbIe CCA622 KOJbLIEBLIE MW BUIOYHBIE HAKOHEYHNKM 6,35 MM;

Makc. ceyenue nposoga 0,2 - 2,5 MM? (U AWG 24-12);

[VIMHA 344CTKV NPOBO/OB: 6 MM;

CreLmanbHblii KHCTPYMEHT fiisi 06XMa HAaKOHEYHWKOB;

He Gonee 2 KONbLEBbIX U BUTIOYHbIX HAKOHEYHWKOB Ha 3aXMM;
MOMeHT obxarus: 1,2H - m

coococoo|<< !

Pasbem RJ45, benbiii

CCAB12

Pasbem RJ45, yepHblit

CCA770: 1=0,6m

CCA772:1=2m

CCAT74: l=4wm

CCA785 pns mopyns MCS025: 1=2m

Pasbem RJ45, cunuit

CCAB14

J@ ® @

C 3X1Mamu 1og, KONbLIEBbIE HAKOHEYHIKM

Paboyee 3asemnenme

[neTeHHas WiHKa, NOAKMoYaeMas K 3a3eMIIEHNIO Heliku:
b nnockas MeaHas onneTka ceyeHmem He MeHee 9 Mm;
b makcumansHas gimHa: 300 Mm

C 32K1UMamm 10z, KONbLIEBbIE HAKOHEYHWKI 4 MM

€)

CCA630, CCA634 nnst noaknioyeHus b ceuyenve nposopa 1,5 - 6 Mm? (AWG 16-10);

TT1Auwm5A b momeHT obxarus: 1,2H M
Pasbem RJ45 CCA671 anst noakntoyenus BctpoeH B garumk LPCT
3 paruukos LPCT

OCTOPOXHO

OMNACHOCTb OTKJTIOYEHUS GYHKLMIA SALLMUTBI

WU TOXXHOIO CPABATbIBAHUS

B cnyyae, ecnum Ha yCTpoIAcTBO Sepam nepecTaeT NoAaBarLes
3NIEKTPONUTAHME UM ECIIM OHO HAXOAWTCS B aBAPUIAHOM peXume
paboTbl, GyHKLMM 3aLMThI OTKITIOHAIOTCS W BLIXOAHBIE PENe
nepecTaioT paboTarb. [IpoBepbTe, He HAXOAUTCS NI YCTPOCTBO
B 3TOM pexuMe. YOenmTech, YTo YCTPOCTBO OTCNIEXVBAHMS
FOTOBHOCTV COOTBETCTBYET BaLLIE! YCTAHOBKE.

HeBbinonHexuue aroro YKa3aHus MOXeT NpUBeCcTu
KnoBpexaeHuo oﬁopynosauml W HeXxenatesibHOMY
OTKJIIOYEHUIO NUTAHUS NIeKTPOYCTAHOBKU.

A OCTOPOXXHO

OMACHOCTb MOPAXXEHWUS SNTEKTPUHECKUM TOKOM, BOSHUKHOBEHUS AYTU
WU BO3rOPAHUSA!

b MoHtax 060pynoBaHMs pa3peLLaeTCs BbINOHSTb TOLKO KBAIMGMULMPOBAHHBIM CIELMANUCTAM.
lepen, BbINONHEHNEM MOHTaXA CNeAyeT BHUMATENBHO 3Y4uTb BECb KOMIIEKT TEXHUHECKOI
[LOKyMEHTaLmK.

b KATETOPUYECKM 3AMNPELLAETCA paboTaTh B OIMHOUKY.

b Mepen BbiNonHEHWEM H0BbIX PABOT Kak CHApYXU, Tak 1 BHYTPY 0B0PYLOBaHUS, OTCOEAMHWTE €r0
OT BCEX MCTOYHWKOB 3M1EKTPONMTAHMS. [pOBEPbTE BCE MCTOYHWKM MUTAHWS HA NMPEAMET BO3MOXHBIX
yTeyex.

b MMocne oTKNIOYEHNS ANEKTPONUTAHNS YOEAUTECH B OTCYTCTBUM HAMPSKEHUS! C MOMOLLBIO
COOTBETCTBYHOLLIEr0 BONLTMETPA AU NPOBHHUKA.

b B nepayio 04epe/ib NOAKIIYMTE K YCTPOICTBY 3alLUTHOE 1 paboyee 3a3eMNeHE.

b 3araHuTe BCe BUHTOBbIE 3aXWMbI, JAXE HENCTONb3YEMbIE.

HecoGnioaeHue ykasaHHbIX TpeGOBaHUIt MOXET NPUBECTY K CEPbe3HbIM TPAaBMaM
BMJOTb A0 NIETaJIbHOIO UCX0Aa.

Schneider
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DEB0566

DEB0S67

DE60568

Sepam cepumn 60

Cxembl noaknioveHUs

[NookntoYveHme
Bxognpl pasHoro Toka

L1 JL2 L3

)
G TSGron]>
¢ 0@
= =oenEp

L1 |L2 |L3
CCAB30/
CCAe34 [
4
qk 1 >
5
2 E[>
: 6 [
( e 3
L1 L2 |L3
CCA671
L1 |BD

A

(000000

Monkniouene Tpex TT 1A/ 5 Ak pasbemy CCAB30.

M3mMepeHue 3HauyeHuii TOKOB B Tpex da3ax No3BoNSeT pacCuUTLIBaTb TOK HyJ'IeBOVI nocnenoBaresibHoCTH.

MapameTpbl

Tun gatunka TT5Anm 1A
M3mepsiemble Toku 11,12,13
HomMuHanbHbIl Tok (In) 1A-6250A

MopkntoueHve agyx TT 1 A /5 Ak pasbemy CCA630.

13MepeHust TOKOB B NEpBOI 1 TPETbEl hasax AoCTaTouHO ANs 06ecreyeHns Bcex GYHKLMIA TOKOBOM
3aWmTLl B pasax.

MapameTpbl

Tun gatunka TT5Aum 1A
M3mepsiemble TOku1 11,13
HomuHanbHbIl ToK (In) 1A-6250A

TMoakntoueHue Tpex TpaHCHOPMATOPOB Toka Masoi MoluHocTy (LPCT) ¢ nomowbto pasbema CCAG71.
MoaknioyeHne ToNbKO OAHOTO MM ABYX TPAHCHOPMATOPOB HE A0MYCKAETCS, MOCKONbKY 3TO NPUBOANT
K Mepexogy YCTPOCTBA Sepam B aBapUiiHbINA PEXM.

M3mMepeHue 3HauyeHuii TOKOB B TPex dasax NO3BOMSET PACCHNTLIBATH TOK HYNEBO NOCNEN0BATENLHOCTM.

MapameTp In, HOMUHANbHbIA NEPBUYHbIA TOK, UBMEPEHHBIN C NOMOLLBIO TPaHCdopmaTopa Toka Tuna LPCT,
BbIGMPAETCS 13 CreaytoLLmX 3HaueHui B amnepax: 25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630,
666, 1000, 1600, 2000, 3150.

YcTaHOBKa NapameTpoB C MOMOLLbI0 NPOrpaMMHOro obecrieyeqns SFT2841 u Mukponepeksioyateneit

Ha pasbeme CCAG71.

MapameTpbl

Tun patynka LPCT

M3mepsiemble Toku 11,12,13

HomuHanbHbIl Tok (In) 25,50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000

w3150 A

anMe'laHMe.' napametp In crieayer 3anatb ABax/bl.

b nporpamMMHbIM cnoco6om — ¢ ycoepLueHCcTBoBaHHOro UMI unu yepes cpeacTsa nporpaMMHOro obecrneyeHns
SFT2841;

b annapaTHbIM cnoco6om — ¢ NOMOLLBI0 MUKpoNepekioyaTenei Ha pasbeme CCAG71.
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DEB0566

DE60569

Sepam cepum 60

Cxembl noaknioveHus

[NopkntoveHne
Bxogpl Toka HyneBsown NocnenoBaTesibHOCTU

BapwuaHT 1: pacuyeT 3HaueHu1s TOKA Hy/1eBOI NOC/IeA0BaTENIbHOCTH M0 CyMMe TOKOB B TpeX ¢pa3ax

L1 L2

L3

CCA630/

CCA634

WD N[O (=]

A

Onucanue

Tok HyneBoii NocnefoBaTeNbHOCTY ONPELENSIETCS BEKTOPHOI CYMMOIA 3HaueHuiA TOKOB B Tpex dasax 11, 12
1 13, M3meperHoi ¢ nomoLLbio Tpex TpaHcdopmatopos Toka 1 A/ 5 A unn Tpex fatumkos Toka Tuna LPCT.
CM. CxeMbl NOLKITI0YEH1St TOKOBbIX BXOAOB.

MapameTpbl

Tok HyneBoi HoMuHanbHbI TOK HyneBomn [vana3oH uamepeHus
nocnepfoBaTenbHoCTH nocnepoBaTenbHOCTH

CymMma Tpex TokoB Is In0 = In, ToK nepeuyHoii 06MoTkM TT 0,01 - 40 In0 (HaumkHas ¢ 0,1 A)

BapuaHT 2: n3amepeHue Toka HyJIeBOii NOCNeA0BaTEe/IbHOCTU C NOMOLLbIO TOpa HyneBow nocnepoBarenbHoct CSH 120

unu CSH 200 (cTanpaptHas cxema noaknoNeHns)

L1|L2|L3

[

OnucaHue
[laHHas cxema PeKOMEHAYETCS 15 3alLTbI CETEN C U30IMPOBAHHOI U KOMMEHCUPOBAHHOI HEMTPAbIO,
TpebytoLmx 06HAPYXeHs 04eHb HU3KVX TOKOB MOBPEXIEHMS.

MapameTpbl

Tok HyneBoi HomMuHanbHbIi TOK HyneBomn [Avana3oH usmepexns
nocnefoBaTeNbHOCTH nocnenoBaTeNbHOCTH

CSH HommHanom 2 A In0=2A 0,1-40A

CSH HommHanom 20 A In0=20A 0,2-400A

BapwuaHTt 3: nsmepeHue Toka Hy/1IeBO# NOCIeA0BaTENbHOCTM C MOMOLLIO TpaHcdopmaTopaToka 1A /5 A

DE60570

DEB0S71

n pasbema CCA634

L3

CCA634

L1|L2

[
l

Onucanue

/13mepeHue Toka HyNnesoii Nocnea0BaTeNbHOCTM C MOMOLLbIO TpaHcdopmartopa Toka 1A /5A.
b BbiBog 7:TT1A

b Bbigon 8: TT5A

MapameTpbl

Tok HyneBoi HoMuHanbHbIiA TOK HyneBomn [vana3oH usmepeHus
nocnepoBaTenbHOCTH nocnepoBaTeNbHOCTH

TT1A In0 = In, ToK nepeuyHoii 06MoTkM TT 0,01 - 20 In0 (HaumHasi ¢ 0,1 A)
TT5A In0 = In, Tok nepBmyHoit 06MoTKM TT 0,01 - 20 In0 (HaumHasi ¢ 0,1 A)
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Sepam cepumn 60

Cxembl noaknioNeHUs

[NookntoYveHme
BXO,D,bI TOKa HYJ‘IeBOl71 nocnenoBartesibHOCTU

L1

DEB0572

DEB0573

L2

L3

15
1] 14
TT 1 A: 2 BuTKa
TT 5 A: 4 Butka
CCA630

L1

DEB0574

W (N0 =™

CSH30

‘||_®

e&e |

TT 1 A: 2 BuTKA
TT 5 A: 4 ButKka

]

OnucaHue

IpomexyTouHbiiA konbuesoi Top CSH 30 ncnonb3ayetcs ans noakItoyeHns Sepam K TpaHchopMatopam
Toka 1 A/5AC Lenbio M3MepeHus Toka HyNeBoi NOCNeA0BaTENLHOCTM:

b nopknioyeHne npomexyTouHoro konbLesoro Topa CSH 30 k TpaHcdopmartopy Toka 1 A:

BbINONHUTB 2 BUTKA Ha NepBUYHOI 06MOTKe Topa CSH;

b noaknioyeHne npomexyTouHoro konbLieroro Topa CSH 30 k TpaHcdopmatopy Toka 5 A:

BbINONHNTb 4 BUTKA Ha NepBUYHOI 06MoTke CSH.

MapameTpbl

Tok HyneBso# HomuHanbHbIVi TOK HyneBo [vana3oH uamepeHus
nocnefoBaTenLHoCTH nocnefoBaTeNbHOCTH

TT1A In0 = In, Tok nepeuyHoii 06moTkM TT 0,01 - 20 In0 (HaumHas ¢ 0,1 A)
TT5A In0 = In, Tok nepBiyHoit 06MoTKM TT 0,01 - 20 In0 (HaumHas ¢ 0,1 A)
Onucanue

Anantep ACE 990 ycTaHaBnvBaeTCs MEXy TOPOM HyIEBOI MOCAEA0BATENLHOCTH, UIMEIOLLMM

ko3 duumeHT TpaHcdopmaumm 1/n (50 y n'y 1500), 1 BXoLOM TOKa HyNEBOI MOCNEA0BATENLHOCTU
yCTpoiicTBa Sepam.

[laHHas cxema NoaKII4eHs NO3BOASIET NOLKITIOYATL MMEIOLLMECS TOPbI HYNIEBOI MOCNEA0BATENLHOCTH.

MapameTpbl

Tok HyneBoi HomMuHanbHbIi TOK HyNeBoin [vana3oH uamMepeHus
nocnefoBaTeNbHOCTH nocneaoBaTeNnbHOCTH

ACE990, ananasoH 1 In0 = Ik.n 0,01 - 20 In0 (HaumHasi ¢ 0,1 A)
(0,00578 y k 8 y 0,04)

ACE990, avanasoH 2 In0=lk.n M 0,01 - 20 In0 (HaumHas ¢ 0,1 A)
(0,00578 y k y 0,26316)

(1) n = Konm4ecTBO BUTKOB HA CEPAEYHNKE TOPA HYNEBOV MOCNIEA0BATENLHOCTH.
k = KoappuwmeHT, onpeaenseMbiii B COOTBETCTBUM C KOSMHECTBOM BUTKOB Ha aaantepe ACE 990 v ycTaskoii,
uenosL3yemoii Sepam.
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Sepam cepuy 60 Cxembl noaknioveHns
Bxogpbl ha3HOro HanpsxeHns u

Hanpsa>XXeHus HyJ'IeBOl7I nocnenoBaTtesibHOCTU
OCHOBHbIe KaHanbl

BapuaHTbl noaxnoYeHus BXoaoB pasHoro

HanpsXxeHus
BapuaHT 1: usmepeHue Tpex ¢pasHbix BapuaHT 2: n3MepeHue AByX JIMHeiHbIX HanpsxeHwi (2 U)
Hanps)XeHui
(3V, ctanpapTHas cxeMa NOAKIIOYEHMS)
L1 L1
gL gL
L3 L3

99 A Y e

4

@b 5 = 4@@
7
8

0 ‘
ﬂ&

VlsmepeHMe 3HayeHui Tpex d)aSHbIX Hanpﬂ)l(eHVIVl nossosnget ,U.aHHaﬂ CXema He Nno3BonseT paccymTbIBaTh HANpsSXxeHne HyﬂeBOVI nocnenosaresibHoCTH, HO U3MepUTb
paccuuTbIBaTh HanpsiXeHue HyneBoi nocnenoearensHocTv VOX. HanpsixeHue VO nin Vnt MoXHO no BapuaHTy 5 win 6.
BapuaHT 3: n3amepeHue 0RHOI0 IMHEAHOT0 BapwuaHnt 4: nsmepenue ogHoro ¢pasHoro HanpsxeHus (1 V)
Hanpsokenus (1 U)
L1 L1
5 g
§ L2 g L2
L3 L3

|

® 1 ®©l 1
QESQA 4 UEDDE: I
4 = 4
=S =S
7 7
<{wsel <{wsers]
,U,aHHaﬂ CXema He Nno3BoNgeT pacCuMTbIBaTh HaNpsXeHne HyJ'IEBOVI ,U,aHHa'iI CXema He Nno3BonseT pacCYMTbIBATL HAMPSXXeHne Hynesoﬁ nocnenoBaTesibHOCTU.

nocneaoBaTesibHOCTU.
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Sepam cepum 60 Cxembl noaknioNeHUs
Bxogpbl dha3HOro HanpsaxeHus un

Hanpsa>XeHus HYJ'IGBOIZ nocnenoBatesibHOCTH
OCHOBHbIe KaHanbl

BapVIaHTbI noaxkio4YyeHud Bxoaa HanpsmxeHus
HyﬂeBOﬁ nocnepoeatesibHOCTU

L1 L1
gL2 L2
g

L3 L3

DEB0585

—_— — |~
<|@6® ! <|@6® ; G
(=S =S B
Jvme=iE {wser it
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Sepam cepumn 60

Cxembl nogknioveHuUs
Bxopabl pa3HOro HanpaXxeHns u

HanpsXeHWs HyNeBon NOCNefoBaTeIbHOCTH
JocTynHble dyHKLUUN

B03MOXHOCTb MCM0/1b30BaHNUS HEKOTOPBIX (])yHKLlI/IVI 3alnThl U U3MepeHna onpeaensaeTcs BapuaHTamu
13mepeHust GasHoro HaNPSXEHNs U HaNPSXEHNS HyﬂeBOI7I nocnenoBaresibHOCTU C NOMOLLbIO Sepam.

B 1abnuue Huxe ans Kaxaoii GyHKLMM 3aLmThl U U3MEPEHNS], B 3aBUCUMOCTH OT U3MEPSIEMbIX
HaNPSXEHWIA, Yka3aHbl BAPUAHTbI NOAKIIOYEHUS COOTBETCTBYHOLUMX BXOLOB HAMPSXEHNS.

TMpumep:

DyHKLMEl MaKCUMABHOV HaNPaBNeHHOI TOkoBOM 3awwThl (ANSI 67N/67NC) HanpsixeHue Hynesoit
nocnenoeatenbHocT V0 MCnonb3yeTcs Kak BeAnduHa nonspyusaumy.

Takum 06pa3oM, AaHHast GYHKLMS MOXET NPUMEHSITLCS B CEAYIOLLMX ClydasX:

b n3mepenue aHaueHnin 3 dastbix HanpsxeHuid unu pacyet VOX;

b namepeHue HanpsxeHus HyneBoii nocnenosatensHocTy VO (BapuaHT 3,5).

DyHKUMM 3aLUMTHI U M3MEPEHUS, HE YKa3aHHbIE B TABNMLIE HUXE, UCMIONb3YIOTCS HE3aBUCUMO

OT M3MEPSIEMbIX 3HAYEHUIA HAMPSKEHNSI.

W3mepeHue HanpsHkeHUs HyNeBoi NOCNEeA0BaTENIbHOCTH — |Cymma = \'[0] Vnt = Vo Vnt = Vo Vnt
(BapmaHT nopKIoYeHns) Vo (.5) | (B.6) (.5) | (B.6) (B.5) | (B.6)
3awmTbl, UICNONL3YeMble B 3aBUCHMOCTH OT U3MEPSIEMbIX HAMPSKEHUI
HanpasnenHast MT3 B ¢pasax 67 b b b b b
Hanpasnettas MT3 0T 3aMbikaHVs Ha 3eM1i0 6IN6INC b b b b b
MakcvManbHast HanpaseHHas 3allyTa aKTMBHON 32P b b b b b
MOLLHOCTH
MakcumanbHas HanpaeneHHas 3awmTa peakTUBHON 32Q b b b b b
MOLLHOCTH
HanpaBneHHas 3aLLyTa MUHUMaNbHOI akTUBHOM 37P b b b b b
MOILIHOCTI
3alLytTa OT aCUHXPOHHOTO PEXIMA C NOTEPEit 40 b b b b b
BO3GYXZEHUS! (MO MUHVMANTLHOMY NOHOMY
COMPOTHUBEHMIO)
MT3 B basax ¢ KOPPEKLMENt Mo HANPSIXEHMIO 50V/51V b b b b b
3alLyTa MUHVIMANLHOTO MOSHOTO COMPOTUBAEHNS 21B b b b b b
3aLuMTa MUHMANLHOTO HANPSIXEHNS NPSIMOi 27D b b b b b
MOCAE0BATENLHOCTI
3aliMTa MUHAMANbHOrO HaNPSXeHNs, OHOda3Has 27R b b b b b b b b b b b
3alLyTa MUHIMANLHOTO HaNPAXeHNs 27 b b b b b b b b b b b
(nmHeiHoro unm $astoro)
3alLyTa MaKCUMaNbHOTO HaNpPSKEHNs 59 b b b b b b b b b b b
(nMHeiHOoro nm $asHoro)
3aLLmTa MaKCMMabHOro HanpSIXeHWst HyneBoi 59N b b b b b b b b
NOC/Ie10BATeNIbHOCTH
3aluyTa MaKCUMAIbHOTO HANPSXeHKs 0BPaTHON a7 b b b b b b
NOCNIeI0BaTeNIbHOCT
3alLyTa MaKCManbHOIA YacToTbI 81H b b b b b b b b b b b
3aluyTa MUHIMANLHO YaCToTbI 81L b b b b b b b b b b b
3alyTa no M3MEHEHMIO YacToTh| 81R b b b b b
W3MepeHus B 3aBUCUMOCTH OT U3MEPEHHbIX 3HAYEHWIi HanpsHKeHNs
TluneiiHoe Hanpsxenme (U21, U32, U13) b b b b b u21, u21 u21
®asHoe Hanpsixerue (V1, V2, V3) b b b V1 Vi Vi
HanpsixeHve Hynesoii nocnesoBatenbHocT V0 b b b b b
Hanpsixenue Heiitpanu Vnt b b b
HanpsbxeHue npsamoit nocneosatensHocti Vd / b b b b b
HanpshkeHve 06paTHoil NoCNeaoBaTeNbHOCTM Vi
YacroTa b b b b b b b b b b b
MoLHOCTb akTUBHaS/ peakTuBHas/ nonkas: P, Q, S b b b b b b b b
MaxcumeTpsl MowHocT (PM, QM) b b b b b b b b
MouHocTb N0 dasam akTvBHas/peakTuBHas/nonHas: P1/P2/P3, Q1/Q2/Q3, |b M b ™ b ™ P1/Q1/S1|P1/ P1/
51/52/53 Q1/st|ai/st
KoadpduumeHT MowHocTn b b b b b b b b
PacyeTHas aKT1BHas U PeakTMBHas SHeprus (+BT- 4, +sap -y ) b b b b b b b b
CyMMapHbIii K03 dULIMEHT rapMOHMK Hanpsbkenus Uthd b b b b b b b b
Casur das g0 b b b b b
Cpsvr das (91, 92, 93) b b b b b
[NonHoe conpoTuBneHue NpsMoii nocneaosarenbHocTy Zd b b b b b
MonHoe conpoTuBnenue Mexay hasamu (221,232, 713) b b b b b
b @yHKUMS UCTIONB3YETCA B OCHOBHBIX KaHANIAX HAMDSIKEHME.
(1) Ecm npon3BoanTcs uamepexme 3HadeHmnii Toka B 3 pasax.
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C 3arnaBHON CTPaHWLLbI 3TOrO
MeXyHapoaHOro canta C MOMOLLbIO
BCEro ABYX LLENYKOB MbILLIbIO MOXHO
NONYYUTb OOCTYN K UCHEPNbIBAKOLLEN
nHopmaummn o6 nsgenusax Schneider
Electric c npambIMK CCbINKaMmn Ha:

p o6WKpHYO BUBIMOTEKY
[OKYMEHTaUMN: TEXHUYeCKue
onucaHus, Katanoru, 6poLutopsl,
OTBETbI Ha 4acTo 3afaBaemble
BONPOCLINT.A,;

P PyKOBOACTBAa Mo BbIGOPY
o60pynoBaHUs U3 3N1eKTPOHHOIO
Karanora;

p canTbl NPOU3BOLMTENEN
KOMMNNEKTYIOLLMX C aHUMUPOBAHHbIMMU
MOOENAMN U3OENTNN.

Ha canTte TakXke MOXXHO HanTH
NNIIOCTPUPOBAHHbIE 0630,
HOBOCTM, Ha KOTOPblE MOXHO
NOAMUCaTbCS, NepeyeHb KOHTaKTOB B
Pa3NNYHbIX CTpaHax MMpa n .4,

YMEHTbI

O6y4yeHune

Kypcbl 06y4eHns No3BonaT Bam
NO3HaKOMUTLCSA C onbIToM Schneider
Electric no moHTaXxy ycTaHOBOK,
paboTe Nof, HanpaXXeHNem 1 Apyrum
BOonpocam, 6narogaps 4emy bl
CMOXEeTe NOBbICUTL IPFPEKTUBHOCTH
CBOeun paboTbl 4N9 rapaHTUPOBAHHOIO
yO0BNETBOPEHUS 3aNPOCOB K/IMEHTOB.
B y4e6Hyto TemaTumky BXxogaT
HavasibHbIN KypC Mo pacnpeneneHuio
31EKTPOIHEPTUN, U3yHeHMe
KOMMYTaLMOHHOro o6opyaoBaHus
CPeLHEero n HA3KOro HanpPsXeHus,
NPOEKTUPOBaHKUe, 3KCnJyaTaLms n
06CnyXXunsaHue 3NeKTpoyCcTaHOBOK
HWU3KOro HaNPAXeHWs U gpyrue
BONPOCHI.
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C pacLMpeHHbIMU PYHKLNAMMA
Sepam cepumn 60
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Tabnuua sbi6opa 138
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Schneider 137

Electric




Sepam cepumn 80

Tabnuua Bbibopa

MT3 B pagax 1) 50/51 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
MT3 ot 3amblkaHus! Ha 3eMII0/4yBCTBUTENbHAS 50N/51N 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
3alLMTa OT 3aMblkaHms Ha 3emmiof ) 50G/51G

YPOB 50BF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
KoadbduumeHT HecummeTpum / Tok 0bpaTHoi 46 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
noCc/ef0BaTeNbHOCT

Tennosas 3awmra kabens 49RMS 1 1 1

Tennosas 3aLLuTa 3NeKTPUYEckoil MalmHbl (1) 49RMS 2 2 2 2 2 2 2 2 2

Tennosas 3aLu1Ta KOHAEHCATOPOB 49RMS 1
3awwuTa b6atapen KOHAEHCATOPOB OT Hebanaca 51C 8
JvddepeHL. 3awmTa ot 3amblkaHNs Ha 3eMNI0 64REF 2 2 2 2 2

Inddepetu,. 3awmTa TpaHcopmaropa (ase obmMotku) 87T 1 1 1

JnddepeHL. 3aumTta aNeKTPUIECKON MaLUMHI 87M 1 1

Hanpasnennas MT3 B dazax (1) 67 2 2 2 2 2 2 2

HanpasnenHast MT3 ot 3ambikanug Ha semio (1) 67N/67NC 2 2 2 2 2 2 2 2 2 2 2 2

Makc. HanpaBneHHas 3aLmTa akTBHOM MowHocT — 32P 2 2 2 2 2 2 2 2 2 2 2 2

Makc. HanpaBneHHas 3aLmTa peakTuBHOI MowwHocT  32Q 1 1 1 1 1 1

HanpaeneHHasi 3aLL1Ta MUH. aKTUBHOI MOLLHOCTY 37P 2 2

MwuH. TokoBasi 3alumTa B hasax 37 1 1 1

[MpeBbILLEHIE NPOAOIXMTENBHOCTM NyCKa/ 48/51LR 1 1 1

O10KMpOBKa poTopa

OrpaHuyeHme KONMYeCTBa NMyckoB 66 1 1 1

3alwumTa 0T aCMHXPOHHOTO PEXMMA C noTepeit 40 1 1 1 1 1 1

BO36YXEHMS (MO MUH. NOJIHOMY COMPOTUBIEHNIO)

3awwmTa 0T NOTEPM CUHXPOHM3MA 8PS 1 1 1 1 1 1

3auwwTa no Makc. Yactote BpaeHms (2 ycraskm) @ 12 \ \ Vv \ \% v

3aluyTa no MUH. YacTote BpaileHus (2 ycrasku) @ 14 \ \% A \ v A

MT3 B hasax ¢ KoppexLmeii No HanpsixeHuio 50v/51V 2 2 2

3aLyuTa no M1H. NOSHOMY COMPOTVBIEHMIO 21B 1 1 1

3atyra ot oLNO0YHOrO BKIIOYEHNS B CETh 50/27 1 1 1

3aLumTa MUH. HaNPSIXeHUs HYNeBom 27TN/64G2 2 2 2

1oCNeaoBaTeNbHOCTY TPETLEIA FaPMOHVKM / 64G

NO/Hast 3aLMTa CTATOPA OT 3aMbIKaHMS Ha 3EMJTI0

3awmra o1 HackllLenws (B/Tu) 24 2 2 2 2

3aLmTa MUH. HaNpSXeHUs (MMHeitHoro unu dasHoro) 27 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
MuH. TOKOBas 3aLLuTa NONOKUTENLHOI 27D 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
noCc/nes0BaTesNbHOCTH

3aLTa MUH. HanpsiXeHus oaHodasHas 27R 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
3alyyra Makc. HanpsxeHus (MHeiiHoro nnm dasHoro) 59 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
3alumTa Makc. HanpsixeHus Hynesoii 59N 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
10C/IEN0BATENbHOCTH

3awwmTa Makc. Hanpsixexns o6paTHon 47 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
noC/e0BaTesNbHOCTY

3alumTa Makc. 4acToThbl 81H 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
3alumTa MUH. 4acToTbl 81L 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
3aLumTa no M3MEHEHMIO YacTOTbl 81R 2

ANB (4 unna) @ 79 Vv \ Vv v

Tepmocrar / rasosoe pene (2) 26/63 \ \ \ \ \ \ \

KouTponb Temneparypsl (16 peauctus. aatumkos) @) 38/49T v v A \ \Y Vv v v A v
KoHtpons cuxpotuama ) 25 v v v v v \ v v v v v \
Ynpasnenue sbiknioyartenem / kontakropom (1) 94/69 \ \ \ \ \ v \ \ \ \ \ \ \ \ \ \
ABP(2) \Y \ \Y \Y \Y v \Y \Y \ \Y \Y \Y
Paarpy3Ka/aBTOMATUUECKMiA MOBTOPHBIiA MyCK b b b

Pa3Bo3byx/eHme b b b

OcTaHoB 6710Ka “aNeKTpUYEcKas MalliHa - reHepaTop” b b b

YripasneHme CTyneHsM1 KOHeHCaTopHbIx GaTapeit (2) A
Jlornyeckas cenektveHoCTb () 68 \ \ \ \ \ \ v \ \ \ \ \ v v \ v
VaiepXaHute / KBUTUpOBaHme 86 b b b b b b b b b b b b b b b b
CurHanusaums 30 b b b b b b b b b b b b b b b b
TepeKioYeHme rpynn yCTaBok b b b b b b b b b b b b b b b b
AANTaLYS CTIONb3YEMbIX TOTMYECKX YPaBHEHMiA b b b b b b b b b b b b b b b b
TporpammmpoBatme ¢ nomoLLbio Logipam (A3blk neCTHU4HOI norukn) Vv v v v Vv \4 v v \4 v v \4 \4 \4 v \4

Lingppbi yKa3bIBAIOT KOMMYECTBO CTYIEHEN A1 K0 3alLMTbI;
b —craHgapt, v — B CoOTBETCTBUM C TPEOOBAHUSMY 3aKA3MKA.

(1) Oyrrums 3aLumTbl, UMeroLLas 2 rpynibl yCTaBok.

(2) B cooTBeTCTBIM C YCTAHOBIEHHBIMM NTAPAMETPAMM U HAMYUEM LOMOSHUTENbHLIX MOZYNEH BX0A0B/Bbix0g0B MES120.
(3) C sononumnresbHbiMn Mosynamu MET 148-2, nmeroLummn BXOAb! OAKIIOYEHNS TEMEPATYPHBIX AaTHUKOB.

(4) C 1oronHuTesIbHBIM MOZYSIEM KOHTPOAIS cukxporuama MCS025.
Ta Wﬂ_a_BEiﬁ_Gp a
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Sepam cepumn 80

AxTuBHas MoLLHocTb (P, P1, P2, P3)
PeakTvieHas MowwHocTs (Q, Q1, Q2, Q3)
MonHas mowHocTs (S, S1, S2, S3)
MakcumeTpbl MowHocTv PM, QM
KoaduumeHT MoLHOCTH

PacyeTHast akTMBHas! 1 peakTUBHast aHeprus (+BT - 4, £Bap - u)

DasHbiii ToK (aeiicTylowee 3Havetme) (11, 12, 13) b b b b b b b b b b b
W3mepeHHbiii Tok HyNeBoii nocnefosatenbHocTH 10, paccumtanHoe b b b b b b b b b b b
3HayeHme [0
CpenHee 3HaveHne Toka (11, 12, 13) b b b b b b b b b b b
Maxcumetpbi Toka (IM1, IM2, IM3) b b b b b b b b b b b
3mMepeHHbIi TOK HyNeBoii nocnenoBatensHocTy (1°0) b b b b b b b b b
Hanpsixenue U21, U32, U13,V1,V2, V3 b b b b b b b b b
HanpsixeHue Hynesoit nocneposarenbHoctn VO b b b b b b b b b
HanpsxeHue npsimoit nocnefosatenbHocTi Vd / Hanpaenetne b b b b b b b b b
yepenoBaHus da3
Hanpsxenue o6patHoit nocnenosarensHocTy Vi b b b b b b b b b
Yacrora b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

b b b b b b b b b

Y Y \Y Y \Y; \Y Y Y Y

<|o|ocooTUOO|OOT OTUOUT
<|T|looTUoTO|OT OTUOUT

ATUBHaS 1 peaKTUBHas SHeprust (M. cuetyuk) ) (BT -y, +8ap - u)

DasHbiii Tok (neicTaytolLee 3HadeHve) (I'1,1'2,1'3)
BblumCneHHblIii TOK HyneBoi nocnegosaresnbHocTu (1'0X)

CUO|<|T|CC0CUTOCTUO|00T TUOUT|T|TT OO
OUO|<|C|COOCUCU|O0 OUTOU|T|TOT TO
OCO|<|0|TCC0TOCUTCU|TC0C OTOUT|T|0TC0 TO
CU|<|O|OCCUTOCUO|00T OTUUO|T|CT TO
CUO|<|O|CC0CUTOTUO|00T TUOUT|O|CT OO

Hanpsixenue (U'21, B'1) nyactota b

Hanpsixenue (U'21, U’32,U’13,B'1,B’2, B'3, B'd, B'i) n yactora
HanpsxeHue Hynesoii nocneaoearensHocTu (B'0)

TUT

<
<
<
<
<
<

Temnepatypa (16 pesuctusHbix aruvkos) ) \Y i \ v

Yacrora spatujenms 2

T (<
T (<
o<
o<
T |<
T |<

Hanpsxenue Helitpanm (Vnt)

KoHTekcT oTknoyeHms
Toxk otkmtoyenus (Tripl1, Tripl2, Tripl3)

CHETYMKM OTKIIOYEHNA npu Me)K¢83HOM K.3. 1 3aMbIKaHWW HA 3EMJTH0

KoaddpuumeHT HecummeTpum / Tok 06paTHoii nocneaosatenbHocTy (li)

O|O|O0|T T
O| 0| O0|T T
O| 0| 0|T T

CymmapHbiit koadduumeHT rapMonuk (THD) Toka (Ithd)
v Hanpsixerus (Uthd)

Cngvr das (90, ©’0, p0)
Crsur ¢as (o1, 92, ¢3)

T| T O O| 0| 0T T
T| T O U 0| 0|0 T
T| T T O 0| 0T T

3anucb OCLMAIOrPaMM aBapUiHbIX PEXVIMOB

Harpes

Bpems paboThl 0 OTK/IH04EHMS N0 Neperpyske
Bpemst oxuaHus nocne OTKIH0YEHNs NPy neperpyske

U O|T| 0| T T U 0| O|C T
T T|T|T|T T O 0| 0T T
T O|T|T|T O O| 0| 0T T

TU|T T| O] O|T T U| 0| 0T T
TU|T T| 0| T|T T O 0| 0T T
T|T T| 0| 0| T T
TU|T T| O] O|T T U| O] 0T T
TU|T T| T| T|T T OU| 0| O|T T
T|T T| 0| 0| T T
O|T T| 0| 0| T T

CyeTumk 4acos paboTbl / Bpems paboThl

Tok v Bpems nycka

Bpems 3anpeta nycka
KonuyecTo 3anyckoB 0 3anpeTa

U O|T| 0|0 0| 0| 0|0 T U 0| 0T T

KoadduumeHT HecummeTpun / Tok 06paTHoii nocneposatens. (I'i)

InddepeHumansHbiii Tok (Idiff1, 1diff2, Idiff3)
CkBo3HoM Tok (It1, It2, I[t3)
Da30Bblii cABMM MEXY TOKkamu 6

T O|OCTC 0|00 0| 0|0|T0|0T|0|T T 0| 0| 0T T
U OO0 O|0|00|0|0|T 0| 0|00 0| O 0| 00T

T O|T T U] O

[MonHoe conpoTUBAEHNE NPSMOii nocneaoBaTenbHocTn Zd b b b b b
TMonHoe conpoTuenenve mexay pasamu (221,232, 713) b b b b b

Hanpm(eHMe rapMOHUKN 3, HeVITpa!'IVI um H‘[J'IeBOVI nocnenosareib.

<|T|T T
<|T|T T|T T T| T
<|T|T T|T T T| O

<

OTK/IOHEHE aMMANTYAbI, YACTOTbI 1 pa30BOTO CABUTA HANPSXEHNA, V. \4 \4 \4 \4 v
3HAYEHVs KOTOPbIX CPABHUBAIOTCS A4St KOHTPONS CMHXPOHM3Ma (4)

T

EMKOCT 1 TOK HeGanaHca KoHaeHcaTopa

KoHTponb TT/TH 60/60FL

KoHTponb Lienu oTkioyenms (2) 74

KOHTpOﬂh BCMOMOraresibHoro UCTO4HMKa NuTaHus

KymynsitueHoe 3HaueHe TOKOB OTKIIOHEHNs!

<|T|T|<|T
<|T|T|<|T
<|T|T|<|T
<|T|T|<|T
<|o|jo|<|T
<|T|T|<|T
<|ojlo|<|T
<|T|T|<|T
<|T|T|<|T
<|T|T|<|T
<|ojo|<|T
<|o|o|<|T
<|T|T|<|T
<|T|T|<|T
<|T|T|<|T
<|T|T|<|T

Konmyectso KoMMyTaLwiA, Bpems HapaboTku, Bpems B3soaa NpUBo/a,
KONMYECTBO OnepaLvii BhikaTbIBaHus annapara (2)

Mopynb MET148-2: 8 BX010B NOAK/I04EHS TeMnepatyp. AaTuukos 2)

<
<
<
<

Mogpynb MSA141: 1 HU3KOypOBHEBbIIA aHANIOTOBBIN BbIXOZ,

<
<
<
<

Mogynb noruyeckux ex./sbix. MES120/MES120G/MES120H (141/60)

<[ <<
NEYENES
<[ <<
<[ << <
<[ << <
<[ << <
<|<[<|<
<[ <<
< <<
<[ << <
<[ << <
< <<

<
<
<
<

Mogynb csian ACE949-2, ACE959, ACE937, ACE969-2 TP, FO,
ACE850 TP, FO unm ECI850

CunTHIBaHVE Pe3ynbTaTos uamepenms () (6)

[IVICTaHLL. CUTHAIMS. 1 NPOCTABNIEHNE OTMETOK BpeMeHu cobbituii () (6)
KomaHibl MCcTaHUmMOHHOro ynipasneus (4 (€)

[INCTaHLMOHHas HacTpoiika 3atuuT (%)

TMepenaya AaHHbIX 3aM1CI OCLMITIOrPAMM aBapHiiHbix peximos (%) (6)
GOOSE-coo6uuenns MK 61850 (6)

<<<K<<K<KKL
<<<<K<<KKL
<<<<<K<KK<
<<<K<<K<KKL
<<<<K<KK
< <<<<KKL
<<<K<<K<KKL
<<<<K<<KKL
<<<<K<KKL
<<<K<<K<<KKL
<<<<K<<KKL
<<<<K<<KKL
<<<K<<K<KKL
<<<<K<<KKL
<<<<K<KK<
<<<<K<<KKL

b — craHgapr, v — B COOTBETCTBIM C TPEOOBAHUSMM 33Ka34MKa. (4) C gononHnTenbHbIM MOZYIEM KOHTPOAS CuHXPOHU3Ma MCS025.

(2) B cooTBeTCTBUM C YCTaHOB/IEHHBIMM IAPAMETPAMY U HAMYNEM LOMOSHUTE IbHBIX Moaynesi Bxonos/  (5) C mogynem cesau — ACE949-2, ACE959, ACE937, ACE9BITP-2, ACE96IFO-2, ECIB50
BbixonoB MES120. (6) C mogynem cssian — ACES50TP nnn ACE850FO.

(3) C gononxutensHbimu Mogynsmu MET 148-2, umeroLuymm BXOZb! MOBKIIOYEHNS TEMIEPATYDHbIX JaTYUKOB.
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Sepam cepum 80 DyHKLUN
Bxogpb! AaT4nkoBs

Ycrpoiictea Sepam cepuv 80 MMEIOT aHAIOroBbIe BXOAL! A1t NOAKIIOHEHNS JATYMKOB, C MOMOLLIO

5 I KOTOPbIX MPOBOASTCS HEOOXOAUMbIE M3MEPEHNS B COOTBETCTBUM C TUMOM NPUMEHEHNS Sepam:
g Sepam G88 b 0CHOBHbIE aHanoroBble BXOAb!, KOTOPbIE MMEIOTCS B yCTpoiicTBax Sepam cepuu 80 BCeX TMMOB:
Unp Uns vV Tpu BXoga pasHoro Toka (11, 12, 13);
3V/i2U V' 0JMH BXOp, TOKa Hynesoii nocneposarensHocTu (10);
In 3 v Tpu BxoAa dpasHoro Hanpsixerus (V1, V2, V3);

/' O[WH BXO[, HanpsiXeHus! Hynesoil nocnegnosatensHocTy (V0);

b pononHuTENbHbIE aHANOTOBbIE BXObI, KOTOPHIE UCTIONB3YIOTCS B 3aBUCUMOCTY OT TMNa Sepam:
V/ TpU AONONHUTENbHBIX BxoAa dasHoro Toka (I'1, 12, I'3);

V' OfVH JONONHUTENbHBIA BXOZ TOKA HyNeBOiA nocneaosarensHocTy (1°0);

V/ TpU AOMONHUTENbHBIX BXOAA hasHoro Hanpsxewus (B'1, B'2, B'3)

OfVH [LONONHUTENbHbIA BXOA, HANPSXKEHUS HYNIEBO nocnefoBarensHocTy (B'0).

B Ta6nv|ue HIXe npeacTas/eHbl aHa/I0roBble BXO/bl, UMEIOLLMECS B 3aBUCUMOCTY OT TUNA NPUMEHEHNS
Sepam cepum 80.

| M- - Vntp Vnts

Vnt
I'n0 t I'o

Bxonbl naraukos Sepam G88

§80,881, T81,T82, T87,M87,
$82, S84 M81,G82 MB88, G87,

Bxoppbl pasHoro Toka OCHOBHbIE KaHabl 11,12,13 11,12,13 11,12,13 11,12,13 11,12,13 11,12,13
LlononHUTENbHBIE KaHabI I'1,12,1'3
Bxozibl TOKa Hynesoii OCHOBHbIe KaHaJibl 10 10 10 10 10 10
NOCNEA0BATENbHOCTY [lononHMTENbHBIE KaHabI I'o (0] I'0 I'0
Bxonbl Toka HebanaHca ais I'1,12,1'3,1'0
KOHAEHCaTOpHbIX GaTapeit
Bxozibl $pazHOro HanpsXeHus OCHOBHbIe KaHaIbl V1,V2,V3 V1,V2,V3 V1,V2,V3 V1,V2,V3 V1,V2,V3 V1,V2,V3
wm U21, U32 nmm U21, U32 wm U21, U32 nmm U21, U32 wm U21, U32 wm U21, U32
[loNOAHNTENbHBIE KaHAbI B'1umU21 B’'1,B'2,B’3
wmU’21,U'32
Bxobl HANPSKEHUs HyneBoi OCHOBHblE KaHalbl VO ] VO Vo VO Vo
10CIef10BaTENLHOCTA Additional channel B0
Bxozibl TeMnepaTypHbIX AAT4MKOB T1-T16 T1-T16 T1-T16
(Ha mogyne MET148-2)

TMpumeyanme. [JononHuTeIbHOE M3MEPEHNE (TOK WM HAMPSXEHNS) I03BONISET ONPEAENNTL 3HAYEHUNE, NIMEPEHHOE YEPe3 OMONHUTE bHbIV AHAIOr0BbI KaHaJ.
(1) Mmeetca ans asroro Hanpsixenns U21, US2.
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Sepam cepumn 80

DyHKUUN

OCHOBHbIe HaCTPOMKH

OCHOBHbIE HACTPOIIKM ONPEAENSIOT XapaKTEPUCTIKW U3MEPUTESbHBIX JATYMKOB, MOAKIIOHAEMBIX K
ycTpoiicTeam Sepam, 1 06ycnaBnMBaloT paboune xapaKTePUCTHKM MCMONb3YeMbIX GYHKLINIA N3MEepeHHst
11 3aLWmThl. OHW AOCTYMHBI C MOMOLLBIO NporpaMmHoro obecneyenns SFT2841 B pybpukax «OCHOBHbIE
xapakTepucTuku», «arunku TT-TH» u «CneupanbHble XapakTepucTukmy.

OCHOBHbIE HaCTPOWKMN BbiGop 3HayeHune
In, I'n - HoMUHaNbHbI a3HbIil TOK (MEPBUYHBIA TOK AAT4mMKa) 2um3TT1A/5A 1A-6250A
3 parunka LPCT 25A-3150A(1
I'n HomuHan aarymka Toka Hebanatca (npumep npumeHeHuns: konpercatop) | TT1A/2A/5A 1A-30A
Ib Ba30Bblii TOK, COOTBETCTBYIOLLMI HOMUHANBHON MOLLHOCTV 0GOPYA0BAHMS 0.2-1.3In
I'b Ba30Bblii TOK B AONOMHUTENbHBIX KaHaNax (He perynupyetcs) TMpumep npumeHeHns: ans TpaHcdopmaropa I'b=IbxUn1/Un2
[pyrvie npuMeHenms I'b=Ib
In0,  HoMuHaNbHBIiA TOK HyNIEBOI MOCNEA0BATENLHOCTH Cymma ToKoB B 3 pasax CM. HOMUHASTbHBII da3HbIiA ToK In(I'n)
I'n0 Top Hyneoii nocneposarensHoct CSH 120 nnn CSH 200 Hom. Tok: 2Aunn 20A
TT 1A/5A+ npomexyToubiii TT HIT CSH30 1A-6250A
Top Hyneoii nocnenoBatensHocTy + apantep ACE990 B COOTBETCTBUY C KOHTPONMPYEMBIM 3HAYEHVEM
(koadpuumenT TpaHcpopmaumm Topa 1/n, rae 50 y n'y 1500) TOKa ¥ npu nomowy npeoGpasosatenist ACE990
Unp,  HomuHanbHOe nepBuyHoe IMHEHOe HanpsixeHne (Vnp: HoMuHanbHoe 220B-250kB
Unp  nepsuyHoe dpasHoe Hanpsixerne Vnp = Unp/3)
Uns,  HomuHanbHOe BTOPUYHOE IMHENRHOE HanpsiXeHue 3TH:V1,V2,V3 90-230B
Uns 2TH: U21, U32 90-120B
1TH: U21 90-120B
1TH: V1 90-230B
Uns0, BropuyHoe HanpsixeHue HyNeBoii NOCNen0BaTeNbHOCTY 1Sl NEPBUYHOTO Uns/3um Uns/3
U'nso  HanpsxeHuns HyneBoii nocneposatensHoct Unp/ 3
Vntp  TepBryHOe HanpsixeHue TpaHchopMaTopa HanpsxeHns HenTpanm 220B-250kB
(NpUMep NPUMEHEHNS: reHepaTop)
Vnts  BropuyHoe HanpsxeHue TpaHchopmaTopa HanpsixeHust HeiATpani 57.7B-133B
(Np1Mep NPUMEHEHNS: reHepaTop)
fn HomuHanbHas yactora 50 My v 60 My
IMopsifok YepefoBanus Gpa3 1-2-3um 1-3-2
Tepuos MHTErpypupoBaHKs (L1s CPEAHEro Toka, MakCUMETPOB Toka 5,10, 15, 30, 60 muH
1 MOLLHOCTH)
VIMNyNbCHBIA CYETYMK BHEPTIN C HAKONIEHNEM lpupaLLeHue aKTMBHOI 3Hepriv 0.1kBT4 - 5MBT-4
lpupaLLeHve peakTUBHON aHEprum 0.1 kBap-4 - 5Msap-y
P HomuHanbHas MowHOCTb TpaHcdopmatopa 100 kBA - 999 MBA
Un1  HommHanbHoe HanpskeHne obmoTkm 1 220B-220«kB
(CO CTOPOHBI OCHOBHbIX KaHaoB: 1)
Un2  HommHanbHoe Hanpsixerie 06MoTku 2 220B - 400«kB
(CO CTOPOHBI OCHOBHbIX kaHaoB: I')
In1 HomuHanbHbIiA Tok 06MOTKM 1 (He perynupyeTcsi) In1=P/(33 Unl)
In2  HomuHanbHbiIiA Tok 06MOTKM 2 (He perynmpyeTcs) In2=P/(33 Un2)
BextopHas rpynna tpaHcopmaropa 0-11
Qn  HomuHanbHas 4acToTa BpaLLeHus (Ans ABUraTens 1 reeparopa) 100 - 3600 06./mMuH
R KonnyecTBo MMnynbCOB Ha 060POT (L1151 ONPEAENEHIS YaCTOTbI BPALLEHNS) 1-1800 (Qnx R/60 y 1500)
YcTaBka HyneBoi CKOPOCTH 5-20% Qn
KonnyecTBo CTyneHeit KOHAEHCATOPHbIX 6aTapei 1-4
TMoakntoyeHIe CTyneHeit KOHAEHCATOPHbIX GaTapeit 3Be3/1a / TPeYroNbHUK
KoadpuumMeHT NponopumoHanbHOCTM KOHAEHCATOPHbIX GaTapeit Barapes 1 1
Barapes 2 1,2
Batapes 3 1,2,3,4
Batapes 4 1,2,3,4,6,8

(1) 3ravenns In ans garnka LPCT, B amnepax: 25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000, 3150.
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Sepam cepumn 80

DyHKLUUN
l/l3/v\epe|-|ms| U AnarHoCTuka
Onucanne

®yHKUUU N3MepeHns

Sepam SBSeTCS TOYHLIM M3MEPUTENbHLIM YCTPOWCTBOM. Bee
JaHHbIE U3MEPEHWIA 1 AVArHOCTUKM, UCMOMb3yeMble NP BBOAE

B paboTy Unm HeobXoaMMbIE NP 3KCNyaTaLmm 060pya0BaHNS,
LOCTYMHbI B MECTHOM PEXIME Wi ANCTAHLMOHHO W BLIBOASITCS C
yKa3aH1eM COOTBETCTBYIOLMX eAVHNL, U3MepeHuii: A, B, BTuT. a.

®da3Hblii TOK

M3mepeHve IeICTBYIOLLET0 3HAYEHMS TOKA MO Kaxpoii u3 Tpex a3 ¢
Y4eTOM rapMoHmK 10 13 nopsiaka.

[ins namepenms hasHoro Toka MCronb3yloTCs AATYMKN PA3NNYHBIX
TUMNOB:

b TtpaHchopmatopbl Toka 1Annm 5 A;

b partumkm Toka Tuna LPCT (top PoroBckoro).

Tok HyneBo# nocnepoBaTeNbLHOCTH

B 3aBucuMOCTY OT TNa Sepam 1 NOAKII04YaEMbIX JAT4UKOB MMEIOTCS
4 3Ha4eHus TOka HyNEeBOI NOC/EA0BATENLHOCTH:

b 2 3Hauenms Toka Hynesoi nocnegosarensHocT 10X u I'0X,
BbIYMCIIEHHBIE MO BEKTOPHO CyMME TOKOB B 3 $asax;

b 2 3MepeHHbIX 3HAYEHWI TOKa HYNIEBO nocneaosatenbHocTu 10 n
I'0.

[lng u3mepeHus Toka HyneBoil NOCNEL0BATENbHOCTY UCMONb3YIOTCS
Pa3NNYHbIE TUMbI JATYUKOB:

b cneuvanbHbIi TOp HyneBoii nocnegosarensHocT CSH 120 nin
CSH 200;

b TpaHcdopmarop Toka 1 Aunam 5 A ¢ NpOMEXYTOUHBIM KObLIEBLIM
Topom CSH30;

b nio6oii Top HyneBoit nocnefoBatensHOCTY ¢ agantepom ACE990.

Cpep,Hee 3Ha4YeHue Toka U MaKCUMEeTPbl TOKa
CpeziHee 3HaueHue Toka 1 MaKCUMETPbI BLIMMCIRIOTCS N0 3HAYEHNIO
TOKa B kaxaoii n3 Tpex gpas 11, 12 n 13:

b BbluMCNIEHWE CPEaHEro 3HAYEHs TOKA POVUCXOAUT 3a NEPUOL,
JUIMTENBHOCTbIO KOTOPOr0 MOXET ObITb YCTaHOBNEHA OT 5 /10 60
MUHYT;

b makcuManbHblii IOTPeBNSEMbIi TOK (MaKCUMETP) ABNSETCS
HavBONbLUMM 3HAYEHEM CPELHErO TOKA W NO3BONISET ONPEAENUTL
noTpebsemblil TOK Npn 6pockax Harpysku.

3HaueHwst MakCMMETPOB MOTyT ObiTb COPOLLEHHI B 0.

Hanpsbxenue n yacrora

B 3aB1CMMOCTM OT TVNa NOAKIIOYEHHbIX AATYMKOB HAMPSXEHWS!
MOXHO NPOBOAMTb N3MEPEHIE:

b dasHbix Hanpsxennid (V1,V2,V3uV’'1,V'2,V'3);

b nuHeiHbIx Hanpsixenuid (U21, U32, U13n U’21,U'32, U'13);
b Hanpsixexns Hyneoii nocneposarensHocTy (VO, V'0 ) nin
Hanpsxerus Helitpanu (Vnt);

b HanpsixeHus npsimoii nocnegosatenbHocty (Vd, V'd ) n
Hanpsbkenns obparHoii nocneposarensHocTu (Vi, V'i);

b yacToThl, 3MEPSEMOiA 0 OCHOBHBIM M JONONHUTENBHBIM KaHanam
HanpsHKEHMs.

MowHocTb

3HayeHne MOLLHOCTY BblYMCASETCA Mo dpasHbiM Tokam I1, 12 1 13:

b aKTMBHas MOLHOCTD;

b  peakTuBHasi MOLIHOCT®;

b nonHas MowwHoCTb;

b k03 uLMEHT MOLLHOCTM (COS ©).

B 3aBMCMMOCTY OT UCMOABL3YEMOr0 IaT4MKa, 3HAYEHNE MOLLHOCTH
BbIYMCNISETCS METOAOM ABYX UM TPEX BATTMETPOB.

MeToz 1Byx BaTTMETPOB TOYEH TONKO MPM OTCYTCTBMM TOKA HYNIEBOI
NOCNELOBATENbHOCTM W HE MPUMEHSIETCS B CETSX C PaCMpeaeneHHol
HeMTpabIo.

MeToz Tpex BaTTMETPOB N03BOASIET NO(A3HO BBIYMCUTL TOYHOE
3HaueHNe MOLLHOCTY TPeXx(asHOr0 TOKA, HE3aBUCHMO OT CUCTEMBI
3a3eMIIeHNs HenTpanu.

MakcumMeTpbl MOLLHOCTH

MakcumMeTp MOLLHOCTM OnpeaensieT HaubonbLUME CPEAHNE 3HAYEHNS aKTUBHOMN 1 PEAKTVUBHOI MOLLIHOCTH,
Bbl4MCJIIEMbIE 32 TOT Xe Nepuom, 4To 1 cpefHee 3Ha4eHue Toka. 3HaueHus MaKCMMETPOB MOLLHOCTU MOTyT
6biTb cOpOLLEHDI B 0.

AHeprug

b 4 cyetynka anekTpO3HePriK, BbIYUCSIEMON B COOTBETCTBUM C M3MEPEHHBIMY 3HAYEHWSIMI HANPSKEHWIA
1 dasHoro Toka 11, 12 v 13: nponaBoamTCs M3MepeHme 3Ha4eHWii aKTUBHON 1 PEaKTUBHOI SHepruil Ans
KaX[10ro HanpaBJeHus Nepesiayy ANEKTPO3HEPT M.

b 1 - 4 pononHMTENbHBIX CYETYMKA 1Sl NPUEMA UMMYNLCOB aKTUBHOM AN PEAKTUBHOMN 3HEPriiA,
Bbl[1aBAEMbIX BHELIHUMM CYETYMKAMM.

Temnepatypa
TouHoe M3MepeHe TemMnepaTypbl BHYTPY 060PYA0BaHHS, OCHALLEHHOMO PE3UCTMBHBIMK AaT4mkamu Pt100,
Ni100 nnm Ni120, noacoeamHsIeMbIMM K AONONHUTENBHOMY Mofyio MET148-2.

Yacrora BpalueHus

Yactota BpalLieHnsa Bbl4MCNSEeTCa nyTem noacyera MMnynbCoB, BblAaBaEMbIX AATHNKOM, YCTAHOBJIEHHLIM
BO/IN3M Mapkepa, npuBOANMOro B ABUXEHME BPaLLEHWEM Bana ABUratens unn redeparopa.

|/|MI'IyJ'IbChI NPUHAMAIOTCA Ha JIOrM4eckoM BXOAE.

BekTopHas guarpamma

BekTopHas avarpamma 0To6paxaeTcsi G NOMOLLbIO MPOrpaMMHOro obecrieyeHnst SFT2841 Ha 60nbLLIOM
rpaduyeckom aKpaHe [ NPOBEPKM MOHTAXA, a TaKkKe A1 HACTPOVKM W MCMOMb30BaHMS QYHKLMIA
HanpaeneHHoN 1 auddepeHLNanbHON 3aLLKUTLI.

B 3aBMCMMOCTY OT BbIGOPA NOAKITIOHAEMbIX IATYMKOB, HA ICTIIEE 0TOBPAXAETCs B BUAE BEKTOPHOI
[Juarpammbl BCS HGOPMaLWS 06 M3MEPEHNSIX TOKA U HAMPSDKEHMS.
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DyHKUUU
l/l3N\epe|-|M$| 1M AnarHoCTuka
Onucanue

@DYHKLMM NOMOLLM B AUArHOCTUKE CETH

YcTpoiictea Sepam UMetoT GyHKLMM M3MEPEHMS KAYECTBA ANEKTPOIHEPriW. Bes nHdopmMaums o
HapyLLEHWsIX B paboTe CETH, BbISBNIEHHBIX C MOMOLLbIO Sepam, perucTpupyeTcs Aisi NocefyloLLero
aHanmsa.

KoHTekcT oTKI04eHus

3anomMmHaHue 3Ha4eHuii TOKOB OTKIO4eHUs W BennywH 10, 1i, U21, U32, U13, V1, V2, V3, VO, Vi, Vd, F,
P, Q, Idiff, It n Vnt B MOMEHT OTKNIO4EHMS. B NamMsTI COXPAHSIOTCS 3HAYEHMS, COOTBETCTBYIOLLME NSTU
MOCNEIHNM OTKJIOYEHUAM.

Tok oTKnIOYeHUs

3anomuHaH1e 3HaueHuii TOKOB B 3 Ga3ax 1 3HaYeHWIA TOKA HEATPaIW B MOMEHT Bbiiaun Sepam nocneaHen
KOMaH[bl Ha OTKMIOYEHMIA 15 HMKCaLMM TOKA K.3. (aHaIN3 NOBPEXAEHWIA).

971 3HaYEHISI COXPAHSIIOTCS B NAMSITA B KOHTEKCTE OTKITIOYEHNS.

KonuuecTtBo oTknioueHui

2 CYETYNKA OTKINIOYEHMIA:

b KonM4eCTBO OTKIIOYEHMIA NPK HA3HOM 3aMbIKaHUK C YHETOM KXZOr0 OTKIIoueHus 3atmtamu ANS| 50/51,
50V/51u1 67;

b KoMMYECTBO OTKIIOYEHMIA NPV 3aMbIKAHWM HA 3EMJTIO C YHETOM KXZI0r0 OTKJIoueHus 3atmtamu ANSI
50N/51 m67N/67NC.

KoadpuumneHt Hecummetpun
M3mepeHue koadduLmeHTa cocTaBsioLLeit 06paTHOI NocnenoBaTeNbHOCTM GasHblx Tokos 11, 121 13
(aTawke I'1, 1’21 I’3), xapakTepucTuky HebanaHca NUTaHUS 3aLMLLAEMOro 060pYL0BaHMS.

KoadduumeHt rapmoHmnk

M3mepeHue 2 k03GULMEHTOB raPMOHMK, BbIYUCISIEMbIX A1t OLEHKI KQ4ECTBA 3NIEKTPOSHEPTUM, C YHETOM
rapmoHuk o 13-ro nopsaka:

b K03hPMLMEHT rapMOHVK TOKA, BLIMMCASIEMBIN HAuMHas C Toka |1;

b k03 PULMEHT rapMOHMK HANPSXEHWS, BLIYUCISIEMBIA HAUMHAs C HanpsxeHus V1 unn U21.

Casur ¢pas

b u3mepenme pasosoro cagura g1, 2, (03 COOTBETCTBEHHO MexY (asHbIMM Tokamm |1, 12, 13 n
HanpsixeHusmn V1, V2, V3;

b unamepenme ha3oBoro capura (0 Mexay TOKOM HYNEBOW MOCNEA0BATENLHOCTM W HAMPSHKEHUEM
HYNEBOIA NOCNIEA0BATENLHOCTY.

3anucb 0CLMINOrPaMM aBapUITHbIX PEXMMOB

3anucb B COOTBETCTBUM C YCTaHOBJ/IEHHbIMY NapameTpamm coObITUS:

b Bcex U3mMepsemMbiX AUCKPETHbIX 3HaYeHuii Toka n HanpsXeHus;

b cocToaHua nornyeckux [aHHbIX BCEX NOrM4eckunx BXo40B 1 BbIXOA0B: NMOpor CpaﬁaTblBaHWil nT. Oo.

XapakTepucTuku 3anucei
Konnyectso 3anuceit B popmate COMTRADE Or1p019
06Las NPOAOIXMTENBHOCTb OAHON 3anUcy Oripoiic
KonnyecTso 0TCYETOB 3a NEPUOL 12 nnm 36
TpOAOMXUTENLHOCTB 3aNKCK 10 NOSIBNEHNS COOLITUS 070 no 99 nepronos
MakcumanbHasi 3anuchbiBaioLas cnoco6HOCTb
Yacrora cetn 12 To4ek Ha nepuop, 36 Touyek Ha nepuop,
50y 22¢ Tc
60 My 18¢ 6c

CpaBHeHue 3HaYeHui HanpsaXxeHusa onga KOHTPOJI1 CUHXPOHU3Ma
[1nst KOHTPONS CMHXPOHU3MA C NOMOLLbIO Moayst MCS025 Mpou3BoAMTCS NOCTOSIHHOE U3MEpeHHe
PasHULLbI MeXy ABYMS KOHTPOAMPYEMbIMM HAMPSXEHUAMM N0 aMMIUTYAE, YacToTe U dase.

Konteker norepu CUHXPOHU3Ma

CoxpaHeHue B NamsiTi AaHHbIX O Pa3HULIE MO aMMAMTYAE, YacToTe 1 hase MEXAY ABYMS HAMPSXXEHUSIMU,
13mepsieMbiMn ¢ nomoLLbio Mogyns MCS025, Bo Bpemsi 3anpeTa BKIII0HeHMs BolkiliouaTeneii GyHkumei
KOHTPO/SI CUHXPOHM3MA.
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N3mepeHnsa n gnarHocTunka
OnucaHue

®yHKUMM noMOoLLM NpU IKCITyaTaLUK
o0opyaoBaHus

C nomolLbio Sepam nonb30BaTesb MOXET NOMY4UTb CRIEAYIOLLYI0 MHGOPMALMIO:

b naHHble 0 pabote 060pyaOBaHNS;

b nporHo3vpyeMble faHHbIE A7is ONTUMU3ALW NPOLIECCA YNIpaBNeHs 060pya0BaHNEM;
JaHHbIE 1191 YTPOLLIHSI HACTPOIAKM 1 MCTIONb30BAHA 3ALLNTHI.

Harpes
3HaueHne HarpeBa ABuraTens pacCYUTLIBAETCS TEMOBOI 3ALLUTON.
OtobpaxaeTcs B NPOLEHTAX OT BENINYMHBI HOMUHAJIBHOMO HArpeBa.

Bpems paGoTbi 10 OTKIIIOYEHMS NO Neperpyake

MporHo3vpyembie JaHHbIE, KOTOPbIE PACCUMTHIBAIOTCS TEMNJIOBO 3aLLMTON.

3T AaHHbIE UCTIONB3YIOTCS ONEPaTOPOM LI ONTUMM3ALMI YIPABIIEHNS TEKYLLMM NPOLIECCOM IS
MPUHSTIAS PELUEHNS:

b nopaum BpyyHYI0 KOMaHAb! Ha OTKIIOYEHIE;

b 3a cuer cpaGarbiBaHus TENNOBOI 3aLLMTHI OT NEPErPY3KM.

Bpems oxuaaHusa nocne OTKIIOYEHUS NPU neperpyske

[porHosupyemble AaHHbIE, KOTOPLIE PACCYUTBLIBAIOTCA TEMIOBOMN 3ALNTON.

Ioka3blBatoT BpEMS OXupaHus, Heobxoaymoe Ans n3bexaH1s NOBTOPHOIO OTKIIOYEHUS TENNOBOI
3aLUMTOA B CTy4ae CMLLKOM MOCMELLHOIO BKIOYEHUS HEAOCTATOYHO OXNaXAEHHOr0 060PYA0BAHMS.

CueTumk yacoB padoThbl / BpeMsi paboThl
ObopynosaHme BiloYaeTcs B paboty, koraa dasHblii Tok npesbiluaeT 3HaueHve 0,1 Ib.
KymynsTuHOe 3HadeH1e BpeMeH paboTbl 0TOGPaXaeTCs B Yacax.

Tok v Bpems nycka asuratens / neperpyska asurarens

[lBuratenb 3anyckaeTCcs MM HAXOAUTCS NOZ, NEePerpy3Kkoi, Koraa GpasHblii Tok NpeBbilLaeT 3HaveHue 1,2 [b.
Mpu KaxEom nycke 1 neperpy3ke Sepam perncTpupyeT B NamsTn:

b makcumanbHoe 3HaueHme ToKa, OTPEDSIEMOrO ABUraTeNeM;

b npomomxuTensbHOCTL Mycka / neperpysku.

TV 3HAYEHIS COXPAHSIIOTCS B MAMSITU 10 CRiedyioLLero nycka / neperpyski.

KonuyecTBo nyckoB A0 3anpeTa / BbiAepXXKa BpeMeHM 3anpeTa
[Moka3bIBaET KONMYECTBO OCTABLUMXCS NyCKOB, Pa3peLLIEeHHbIX 38LI.|,I/ITOI7I Ha OrpaHn4eHune Konu4yecTsa
NnycKoB, a 3aTem, eCi1 KOJIM4eCTBO NYCKOB PABHO 0, BpeEMSA OXWaaHWUs [0 pa3peLLeHns nycka.

AuddepeHumnanbHblii U CKBO3HON TOK
MokasblBaeT BbIYMCEHHbIE 3HaUEHNs!, 06eryaloLLye 1CTosb30BaHMe GYHKLNIA AnddepeHLmanbHOl
3aLUNTHI.

Caeur no ¢pa3e TOKoB

lokasbiBaeT yriosoe cmelLeHne Mexay $hasHbIM1 ToKaMu1, U3MEPEHHbIMU OCHOBHBIM 11 OMONHUTESbHLIM
KOMMNEKTOM AAT4YMKOB TOKA, A5 06/eryeHIst Cnonb30oBaHus GyHKLMM AuddepeHLmManbHOMN 3aLmThl
ANSI 87T.

MonHoe conpoTuBneHne NpaMoii nocnegoBartenbHocTu Zd
[Moka3blBaeT 3HAYEHUE MUHUMATBHOIO MOHOMO CONPOTUBIEHUS, BbIYUCNIAEMOrO AN obneryexus
1CNoNb30BaHVst GYHKLVIA 3aLMTHI OT NoTepy Bo30yxaeHus (ANSI 40).

MonHoe conpoTuBnexHune mexay pasamu (221, 232, Z213)
lMoka3blBaeT 3HAYEHMS, BbIYUCTISIEMbIE 151 061EryeHNs MCTONb30BAHNS GYHKLNIA 3ALLUTbI MO
MWHUMAJTbHOMY MOAIHOMY conpoTuenermto (ANSI 21B).

TpeTbsi rapMOHMKa HANPSXKEHNS HEUTPANIN UM HANPSXKEHUS HYNeBOW
nocnepoBaTenbHOCTU

[MokasbiBaeT 3Ha4yeHue, UsMepeHHoe anq 06neryeHms UCronb3oBaHus (])yHKLl,I/II/I 3aLLuThl N0
MWUHUMaJIbHOMY HanpsXeHnto HyﬂeBOI7I nocnenoBatesibHOCTU TpeTbeVI rapMOHUKN / TNOJTHON 3aLLKATDI
CcTaTopa OT 3aMblkaHust Ha 3emnio (ANSI 27TN/64G2).

EMkocTb
O6ecneunBaeT nodasHoe namepeHie 0bLLeit eMKOCTY NOAKIIOYEHHbIX KOHAEHCATOPHbIX 6atapeii. C
MOMOLLBIO JAHHOTO U3MEPEHUs 0BECTIEYMBAETCS KOHTPOSb COCTOSHUS KOHAEHCATOPOB.

Tok HeGanaHca KOHAEHcaTopa
ObecneunBaeT M3MepeHue Toka HebanaHca Kaxioii KoHaeHcaTopHoii 6atapen. [JaHHoe u3MepeHne
npoun3BoanTCS, Koraa KOHAEeHCaTOpHbIe 6aTape|/| MOAKJTHYEHbI MO CXeme ,U,BOVIHOVI 3BE3/bl.
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N3mepeHnsa n gnarHocTuka
OnucaHve

®DyHKUMA NOMOLUM B IMATHOCTUKE
pacnpepenuTenbHbIX
KOMMYTaLMOHHbIX annapaTos

[lvarHocT4Yeckme AaHHbIe pacrpenenmTenbHbIX KOMMYTALMOHHBIX ANSI 74 — KOHTPOJIb Lieneil OTK/II0YEHUS U BKIIOYEHUS

annaparos NPEAOCTABASIOT NONb30BATENIO CIIEAYIOLLYIO [inst 06HapyXeHs NOBPEXAEHNS LIENK OTKAIOYEHNS 1 BKIIOYEHNUS C NOMOLLbI0 Sepam 0CyLeCTBASETCS
MHbOPMALMIO: KOHTPONb:

b MexaHmyeckoe COCTOSHME PACTIPEASMTENBHOMO b npucoearHeHus kaTyLuek OTKIKOYEHMS NPU NMOAAYE HAMPSKEHNS;

KOMMYTALMOHHOr0 annapara; b npucoeaunHenms kaTyluek BKIOYEHMS;

b nononHmTenbHbIE AaHHbIE Sepam, KOTOPbIE MCTIONb3YIOTCA NP b cooTBETCTBMS COCTOSIHUS BbIXOAHbIX KOHTAKTOB Sepam (BKJ1/0TK1.) hakTUIECKOMY MOJIOKEHNIO
NPOBEAEHMM NPODUNAKTUYECKOTO U PEMOHTHO-BOCCTAHOBUTENBHOMO  BhiKfIIaTENS:

00CyXMBaHys PACNPeAeNMTeNbHbIX KOMMYTALMOHHbIX aNNapaTos. b BbINONHEHWSI KOMAHL BKIIIOUYEHHS! W BLIKITIOYEHNS! BBIKITIOYATENS.

3TV U3MEPEHMS HYXHO CPAaBHMBATb C JaHHbIMIA, IPEAOCTABNEHHbIMM KOHTpONb Lieneit OTKMIOYEHMS 1 BKIKOYEHWS OCYLLECTBASETCS TONLKO NPY CAEAYIOLWLMX CXeMaxX
M3rOTOBUTENSIMW PacTpeaenTeNbHbIX KOMMYTALMOHHBIX annapaTos. MPUCOBAMHEHMS.

ANSI 60/60FL — koHTponb TT/TH ®J —_— ®J5 @1—&(—

DyHKLWS MCMONb3YETCS AN KOHTPONS BCEI LIEN U3MEPEHUiA: X |5 | Xl Nl |

b parunkoB TTuTH; o1|_/ o1|_/_ 4 |Z|7 03|_/_ 10| L) -

b nnHWii cBa3K;
| Ixqu:
4+

DEB8138

b aHanorosbIx BxogoB Sepam.

KoHTponb ocyLuecTBnseTcs:

b nyTem HenpepbIBHOrO KOHTPOSIS U3MEPEHHBIX 3HAYEHNIA TOKA U
HaMNPSXEHMIA; 101 <I:
b nyTem NpoBepKu AaHHbIX 0 COCTOSHWM BI0K-KOHTAKTOB MN/IaBKOr0
npegoxpaHuTens TpaHchopmaropa GasHoro HanpPsHKEHNs Unm 1 02<I:
TpaHcdopMaTopa HanpsKEHNs HyNeBoii NOCNeA0BATENLHOCTH.
B cnyyae noTepy AaHHbIX 0 3HAYEHMAX TOKA AW HaMPSKEHUS
COOTBETCTBYHOLLME YHKLIVN 3ALLMTHI MOYT 670KMPOBATLCS BO Cxema npucoeanHenns s CXema npucoeauHeHns i CXema rpucoeauHeHs 1

130€XaHue Kakoro-mbo HEXeNaTeNbHoro OTKII0YEHMS. YIpaBeHNsI KaTyLIKO OTKIIOYEHNS] YIpABAEHNS KaTYLIKO OTKIIOYEHNS] YDABICHS] LIErbIO BKIIOYEHNS
11DM I04a4€ HanpIXeHus T10M UCHE3HOBEHIM HANDSIXEHNS

QR[N ]—=

KOHTpOJIb BCNOMOraTesibHoro UCTOYHUKa nuTaHusg

Sepam nonyyaeT nuTaHue OT BCNOMOraTesbHOro MCTOYHIKA HOMUHAbHBIM HanpsxeHueM ot 24 1o 250 B
MOCTOSIHHOTO TOKA.

B cny4ae 0TKNOHEHWS HanPSXEeHWs BCNMOMOraTeibHOro CTOYHIUKA NUTaHWS OT HOMUHAMIbHOTO 3HAYEHNs!
BbIAIOTCS 2 aBapUIHbIX CUrHaNa:

b curan Bepxteii ycrasku, 3aasaemblii B npegenax 105 - 150 % HOMUHANBHOrO HANPSXEHWS NUTaHWS
(y275B);

b curian HuxHeit ycTaBku, 3a1aBaeMblii B npeaenax 60 - 95 % HOMUHANILHOrO HANPSXEHYSI NUTAHS!
(u20B)

KymymmnBHoe 3Ha4YeHUue TOKOB OTKNII04YeHUa

Monyyaemble 3HaYeHs NPELCTABNEHbI B 6 Anana3oHax v MOTYT UCTONb30BATLCS NS OLEHKY COCTOSHUS
MOJIIOCOB BbIK/KYATENS!:

b nonHoe kymynsiTMBHOE 3HaUYEHME TOKA OTKITIOYEHMS;

b kyMynaTMBHOE 3HAYEHME TOKOB OTKIIOYEHMs B avana3oHe o1 0 10 2 In;

b KymynsaTMBHOE 3Ha4€HME TOKOB OTKIIOYEHMS B Avana3oHe oT 2 In go 5 n;

b KymynsTMBHOE 3Ha4€HME TOKOB OTKIIOYEHMS B Avana3oHe ot 5 In go 10 In;

b kyMynsaTMBHOE 3HAYEHME TOKOB OTKI0YeHUs B avana3oHe ot 10 In 1o 40 In;

KyMYJISITUBHOE 3HAYEHMe TOKOB OTKJI0YeHMs B avanasoHe > 40 In.

IMpy KaXO0M OTKIIHOYEHIIM BBIKITIOHATENS 3HAYEHVE TOKA OTKIIOYEHIS 1063BNSETCS K MONHOMY KyMYNISTUBHOMY
TOKY OTKITKOHEHMS, 1 K KyMYNITUBHOMY 3HAUYEHMIO, COOTBETCTBYHOLLIEMY JAHHOMY 3HAYEHMIO TOKA.
KyMynsiTBHOE 3HaueHe TOKOB OTKIIOYEHNS BLIDAXAETCS B kunoamnepax B ksagpare (kA2).

Ecnv 3HaueHve NonHOro KyMynsiTUBHOTO TOKA MPEBLILLIAET YCTABKY, BbAAETCS aBAPMIAHbIN CUrHAN.

KonuyectBo KoMMyTauLmii
KyMyﬂﬂTVIBHOB 3Ha4eHue KonnyecTsa KOMMyTaLI,VIVI, BbIMOJIHEHHbIX aBTOMATU4E€CKUM BbIKJIHOHATENEM.

BpeM'iI KOMMYyTaLUuM aBTOMaTU4e€CKOro BbiKtouaTens
W BpemMs B3B04a NpueBoaa

KonunyecTBO BblKaTbiBAaHWUI BbIK/IOYATENS
ﬂaHHaH d)yHKLlWFI NO3BOJIAET OLEHNTL COCTOAHNE MEXAHWNYECKOro NMPUBOAA BblKJlo4aTens.
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l/l3/v\epe|-|ms| U AnarHoCTukKa
OnucaHue

CamopmarHoctuka Sepam

Sepam MMEET MHOro4MCIeHHbIe NPoLEAYPbl CAMOTECTUPOBAHUS, pean3yemble C MOMOLLbIO 6a30B0ro
6n10Ka 1 [LOMONHUTENbHBIX M0}J,yﬂe|7|. CaMOTeCTMpOBaHMe NPOBOAUTCA C LieNbio:

b 06Hapy>|(eva BHYTPEHHUX nospe)meﬂmﬁ, KOTOPbIE MOryT NPUBECTY K JIOXHOMY CpaﬁaTblBaHMIO nn K
HEOTKJTHOHYEHMIO NP KOPOTKOM 3aMblKaHU;

b YCTaHOBKU Sepam B Ge30mMacHoe NonoxeHue, No3gonsioLLee u3bexarb HEenpasuIbHOro cpa6aTb|Bava;
OrOBELLEHMS MONb30BaTENS 0 HEOOXOAMMOCTH NpoBeAeHNa TEXHNYECKOro O6CJ'Iy)KMBaHI/19|.

BHyTpeHHee noBpexaeHne

KoHTponupyemble BHYTPEHHIE MOBPEXAEHUS NOAPA3LAENIIOTCS Ha 1B KAaTEeropum:

b cepbesHble noBpexaeHns: Sepam yCTaHaBNMBAETCS B NPEABAPUTENBHO ONpefieneHHoe 6e3onacHoe
COCTOSHME.

Mpu 3TOM dYHKLMM 3ALLMT BAOKMPYIOTCS, BLIXOLHbIE PENE NEPEBOASTCS B HAYAILHOE COCTOSIHME, @ HA
BbIXO4e yCTpOVICTBa OTCNEXMBAHWS FOTOBHOCTY NOSBNSETCS CUrHAN 06 OCTAHOBKE Sepam.

b He3HauuTeNbHLIE NOBPEXAEHWS: YXyALIeHue paboTbl Sepam.

Mpu 3TOM OCHOBHBIE DYHKLMM Sepam COXpaHsIlTCS, 3aLuyTa 060pyLoBaHNs 0becrneynBaeTcs.

KouTponb Gatapeu

OCYLLECTBASAETCS KOHTPOJIb HAMPsiXEeHUsi Gatapen, YTo6bl 00eCTeuMTb COXPaHEHIE AAHHBIX NPK
OTKIIOYEHNM NUTaHUS.

Mpu 0TKa3e Gatapeu BhIAETCS aBapuiiHbIil CUrHAI.

OOGHapyXeHune NoAKII0YEHHbIX Pa3beMOB
OCYLLECTBAAETCS KOHTPOIb HAMYMS PA3LEMOB I MOAKIIOYEHHDIX AATYNKOB TOKA U HANPSAXEHNS.
OTCYTCTBIE COBAMHEHNS NPEACTABAET COB0il CEPbE3HOE NOBPEXMIEHHE.

Kontponb koHdurypauumn

OcyLI.I,eCTBﬂﬂeTCFI KOHTPO/b HaNnn4ma n I/ICHpaBHOI?I paﬁOTbI KOH(DI/IF\/pVIpOBaHHbIX J0MONHUTENbHBIX
Mognynen.

OTCVTCTBI/IB VNN 0TKa3 Kakoro-nmbo JAONOJIHUTENBHOrO MOAYNA NPEeACTaBNAeT €000/ He3HauMTENbHOE
NnoBpexXaeHue, OTCYTCTBUE MU 0TKA3 MOAYNS JIOrNHEeCKUX BXOD,OB/ BbIXOA0B NpeacTaBngaeT coboit
CEPbe3HOe NoBpeXaeHNe.
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Sepam cepumn 80

DyHKUUN
V]3M€peHVI$| 1M AnarHoCTuka
XapakTepucTukn

Aunana3oH uamepeHunii  TOYHOCTb MSA141 Coxpa-
HeHue
U3mepeHus
PasHbiii TOK 0.02-401n +0.5% b
Tok HyneBoi NoCneAoBaTENLHOCTHY PacueTHbiii 0.005-401In +1% b
N3meperHblit 0.005-20In0 % b
CpepHee 3HayeHme Toka 0.02-401n +0.5%
MakcuMeTpbl Toka 0.02-401n +0.5% v
JInHeiiHoe HanpsxeHne OcHoBHble kaHanbl (U) 0.05-1.2Unp +0.5 % b
[ononHutenbhble kaHanbl (U’) 0.05-1.2Unp +1%
(asHoe Hanpsxetme OcHOBHble KaHarbl (B) 0.05-1.2Vnp +0.5% b
JlononHuTeNbHble KaHanbl (B’) 0.05-1.2Vnp +1%
Hanpsixetue HyneBoii nocneoBarebHOCTY 0.015-3Vnp 1%
Hanpsixetue Heittpanm 0.015- 3Vntp +1%
HanpsxeHue npsiMoii noCnea0BaTeNbHOCTH 0.05-1.2Vnp +2%
Hanpsixexue 06paTHOM NOCNEA0BATENBHOCTI 0.05-1.2Vnp +2%
Yacrora OcHoBHble kaHanbl (f) 25-65M +0.01 Ty b
JlononHuTenbHble kaHans! (') 45- 55T, (fn =50 ) +0.05 My,
55 - 65 'y (fn = 60 I'u)
AKTMBHast MOLLHOCTb (06LLast i no dasam) 0.008 Sn - 999 MBt 1% b
PeakTuBHasi MOLHOCTb (06LLas uim no pazam) 0.008 Sn - 999 MBap +1% b
[MonHast MOLLHOCTb (061Las uim no paszam) 0.008 Sn - 999 MBA +1% b
MakcumeTp aKTUBHOW MOLLHOCTH 0.008 Sn - 999 MBT +1% v
MakcumeTp peakT1BHO MOLLHOCTH 0.008 Sn - 999 MBap +1% v
KoappuumeHT MoLLHOCTH -1-+1(CAP/IND) +0.01 b
PacueTHas! aKTvBHasi aHeprus 0-2.1x 108 MBT-y +1% +1 paspsn vv
PacyeTHas peakTvBHas aHeprus 0-2.1x108 Meap-4 +19% +1 paspsa vv
Temneparypa -30°C-+200°C +1°Cor+200+140°C b
wn -22 °F - +392 °F +1,8 ‘For +68 no +384 °F
Yactora BpaLueHus 0 - 7200 06./M1H +106./MyH
MomoLub B AUarHoCTMKe cetn
KoHTekcT oTkioyeHus \%
Tok oTKNIO4EHNs 0.02-401In +5% v
KonuuecTso oTkntoyeHuit 0- 65535 - Vv
KoadbduumeHT HecuMmeTpi / Tok 06paTHO MoCnefoBaTeNbHOCTH 1-500 % of Ib +2%
CymMapHbiit KOAhOULIMEHT rapMOHUK TOKa 0-100% +1%
CymMapHbiit KOAOULIMEHT rapMOHUK HANPSIXEHUS 0-100% +1%
Cagur ¢a3 @0 (Mexay VO u 10) 0-359° +2°
Cagur ¢a3 o1, ¢2, 3 (Mexayul) 0-359° +2°
3anu1cb OCLMNOrPamMM aBapuiHbIX PEXVMOB v
OTKOHEHWEe aMnNTYabl 0-1.2Ucunnx.1 +1%
OTKNOHEHME YaCTOTbI 0-10Ty +0.5My
OTknoHeHve dasbl 0-359° +2°
KoHTeKcT noTepu CMHXpOHM3Ma v
Momolyub B AUarHoctuke paﬁom snex‘rpmecxov"l MaLUUHbI
Harpes 0- 800 % (100 % pis dpasbl | = Ib) +1% b Vv
Bpemst paboTbl 10 OTKIIOYEHMS M0 NEPerpyake 0- 999 MuH +1 MUH
BpeMs 0XupaHus nocne OTKI0YEHNS NPy Neperpyske 0-999 MuH +1 MUH
CueTunk 4acoB paboTbl / Bpems paboTbl 0-65535y +1%um +0.54 vv
TNyckoBoif Tok 1.21b-40In +5% v
Bpemsi 3anycka 0-300c +300 Mmc v
KonnuecTso 3anyckoB 0 3anpeTa 0-60
Bpewms 3anperta 3anycka 0- 360 MuH +1 MUH
JmddepeHuLmanbHbIi Tok 0.015-401In +1%
CKBO3HOI TOK 0.015-401In +1%
Cagur ¢a3 61, 62, 63 (mexay Tokamu [nI’) 0-359° +2°
TMontoe conpotuenenme Zd, 21,732,713 0- 200 KOm +5%
Tperbst rapMOHIKA HANPSXKEHS HeATpaIn 0.2 - 30 % of Vnp +1%
TpeTbst rapMOHIKa HANPSKEHWS! HYNIEBOM NMOCNEL0BATENbHOCTH 0.2-90 % of Vnp +1%
Emkoctb 0-30F +5%
Tok HeGanaca koHgeHcaTopa 0.02-40I'n +5%
MomolLb B AMarHoOCTMKE pacnpepenuTesibHbiXx KOMMYTaUMOHHbIX annapaToB
KymynsT1BHOE 3HayeHme TOKOB OTKIIOYEHIS! 0 - 65535 kA2 +10% Vv
BcnomoratensHoe nuTanme 24 - 250 B noc. Toka +4Bum =10 % \AY
Konmyectso kommyTaumii 0-4x10° - Vv
Bpewms cpabatbiBaHus 20- 100 Mc +1Mc Vv
Bpemsi B3BOAa NpuBoOAa 1-20¢ +0.5¢ Vv
KonuyecTo BbIKaTbIBaHMIA BEIKIHOYATENS 0-65535 - Vv
b ObecrieymBaeTcs ¢ MOMOLLbI0 MOZYNS aHaN0roBoro Boixoga MSA141 B COOTBETCTBIM C YCTAHOBNIEHHBIMM IADAMETDAMM.
V COXpaHSIETCS Py OTKIIIOYEHIMM MCTOYHIKA BCTIOMOrATe/IbHOIO MUTaKus, iaxe 6e3 batapeu;
V COXPaHAETCA npu OTKIIOYEHUN UCTOYHMKA BCITOMOratesibHOro nutamHus ¢ oMoLLbio 6313[)6[4.
(1) B crangaptHbix yenosusx (MOK 60255-6) tunmanas TouHocTs 8 In wm Unp, cos > 0.8.
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DyHKLUN
3awmTa
OnucaHue

TokoBag 3awumra

MakcumanbHag TokoBas 3awuTa B pasax
(ANSI 50/51)

3awwmra ot MexzyhasHoro kopoTkoro 3amblkaus. [1ga pexuma:

b 3awmTa 0T TOKOBLIX NEPErPY30K, YYBCTBUTENbHAS K HAMOOMbLLEMY
13 U3MEPEHHBIX 3HA4YEeHNIN Ha3HOro TOKa;

b anddepeHumanbHas 3awmta 060pynoBaHS, HyBCTBATENBHAS K
HanbonbLLeMy 13 3HaueHNi auddepeHLmnansHoro hasHoro Toka,
MOJTY4EHHBIX C MOMOLLIO aBTOAMPOEPEHLMANLHON CXEMbI.

XapakrepucTuku

b nBe rpynnbl ycTaBok;

b MrHoBeHHoe cpabatbiBaHue unu cpabaTbiBaHuE C BbILEPXKON
BPEMEHH;

b kpuBas ¢ He3aBMCKMOIA BbiEPXKOI BpemeHu (DT), ¢ 3aBucumoit
BbILEPXKO BpeMeHM (BblOOp 13 16 TUNOB CTaHAAPTU3MPOBAHHBIX
KpVBbIX 32BUCYMO BbIAEPXKN BPEMEHM) MBO B COOTBETCTBUM C
TpebOBaHNSIMM 3aKa34nKa;

b co BpemeHeM yaepxaHus uiv 683 BpEMEHN YIepXaHus;
OTKJNIOYEHVE C MOATBEPXAEHNEM UK B€3 HEro, B COOTBETCTBUN C
YCTaHOBNEHHbIMM NapamMeTpamu:

V OTK/t04eHe 63 NOATBEPXAEHMS: CTaHAAPTHBIVA Cyyail;

V OTKJIK0YEHIE C NOATBEPXK/AEHVEM 3aLLNTOI N0 MAKCUMAbHOMY Har-
psixeHuto 0bpatHoii nocneposarensHocTy (ANSI 47, aksemnnsp 1)
U1 PE3EPBHON 3aLLMTbI OT YAANEHHbIX ABYXHA3HBIX KOPOTKIX 3aMbIKaHMIA;
V/ OTKJHOYEHME C NOATBEPXAEHWEM 3aLUMTON N0 MUHUMANBHOMY
HanpsbxeHuio (ANSI 27, ak3emnnsip 1) ans pe3epBHOii 3alwmTbl 0T
MexzybasHoro KOpOTKOro 3aMbIKaHs! B CUSIOBbIX CETSIX C MaJIbIM
TOKOM KOPOTKOIO 3aMbIKaHHSI.

MakcumanbHas TOKOBasi 3aLLUTa OT 3aMblKaHUS
Ha 3emnio (ANSI 50N/51N unn 50G/51G)

3auuyTa oT 3aMblkaHUs! Ha 3EMJTH0 Ha OCHOBAHIN U3MEPEHHBIX I
PacHeTHbIX 3HAYEHWIA TOKA HyNEBOI NMOCNENOBATENLHOCTU:

b ANSI 50N/51N: 3HaueHwe ToKa HyNeBoii NoCNeA0BaTEIbHOCTH
PaCCUMTBLIBAETCS WW U3MEPSIETCS C MOMOLLbIO TPEX AATYMKOB
$asHoro Toka;

b ANSI 50G/51G: Tok HyneBoit nocneaoBaTeNbHOCTY U3MEPSIETCS
HEMNOCPEZCTBEHHO CMELMANbHBIM AATYUKOM.

XapakrepucTuku

b aBe rpynnbl ycraBok;

b kpuBasi ¢ He3aBucMOit BblEPXKoii Bpemeru (DT), ¢ 3aBucuMoit
BbIAEPXKOI BPEMEHM (BbIGOP U3 17 TUMOB CTAHAAPTU3NPOBAHHBIX
KpVBbIX 32BUCYMOIA BbIAEPXKN BDEMEHI) IMBO B COOTBETCTBUM C
TPe6OBaHWSIMM 3aKaA34NKa;

b co BpemeHeMm yaepxaHus uiv 6e3 BpeMeH yoepXaHus;

b cTabunbHOCTb 3aLMTHI BO BpeMst BKITIOYEHNS TpaHChOpMaTopa
00€CrneynBaeTCs NofaBNEeHNEM 2 rapMOHUKY, aKTUBU3MPYETCS MYTEM
napameTpypoBaHus.

3awwmra ot oTKa3a Boikoyarens (YPOB)
(ANSI 50BF)

Pe3epBHasi 3alLwTa, BbiaatoLLasi KOMaHY HA OTK/IYEHHE [/isl aBTOMa-
TUYECKMX BbIKITIOYATENEN CO CTOPOHBI UCTOYHIKA MUTAHMS WIN CMEX-
HbIX ABTOMATUYECKIX BIK/IIOYATENEN B Cy4ae HEOTKIIIOYEHIs aBTOMA-
TUYECKOrO BLIKIIOYATENA N0C/E NOfAYM KOMaHIbI Ha OTK/IOYEHME,
KOTOPOE 0OHAPYXMBAETCA N0 OTCYTCTBUIO CHUXEHUS TOKA MOBPEXAEHNS.

MakcumManbHas TOKOBasi 3awuTa 06paTHoi

nocneposatenbHocTu (ANSI 46)

3awwmra ot HebanaHca a3, KOTopblii 0OHAPYXMBAETCS NyTEM
13MepeHIs Toka 0BpaTHOI NOCNEeA0BATENLHOCTH.

b yyBCTBUTENBLHAR 3aLLMTA OT ABYXPA3HbBIX KOPOTKMX 3aMbIKaHWI Ha
KOHLIAX AJIMHHbIX JIAHWIA;

b 3awmTa 060pyA0BaHNS OT NOBLILLEHUS TEMMEPATYPbI, BHI3BAHHOMO
HechanaHCMPOBaHHBIM NMUTAHWEM, HEMPaBU/bHBIM YepeoBaHNEM
a3 un 06pbIBOM hasbl, a Takxe HebanaHCOM dasHbIX TOKOB.

XapakrepucTuku

b kpuBas ¢ He3aBMCUMON BbIEPXKOI BpeMeu (DT);

b 9 KpuBBIX C 3aBUCUMOI BbIAEPXKOI BpemeHu: 4 kpuebix MOK
1 3 kpuebix IEEE, 1 kpusas ANSI 8 RI21 1 cneupmansHas kpvsas
Schneider Electric.

Tennosas 3awwmra (ANSI 49RMS)

3aluuTa OT TENOBOrO MOBPEXAEHMS, BbI3BAHHOIO NEperpy3kamu:

b o0bopynosanms (TpaHCHOPMATOPOB, ABUraTENEN NN FEHEPATOPOB);

b kabeneit;

b koHpeHcaTopoB;

Harpes Bbl4MCISETCS C MOMOLLbIO MATEMATUYECKOI MOAENN, YYUTLIBAIOLLEH:

b peiicTeytoliee 3HaueHue Toka (RMS);

b Temneparypy okpyxatoLLei cpeabl;

b 3HaueHve Toka 06paTHO NOCNELOBATENBHOCTM, MPUYMHY MOBbLILLEHWS TEMMEPATYPbI POTOPA ABUraTens.
BbluucneHve HarpeBa No3BoNSIET paccumTaTh JaHHbIE MPOrHO3a ANs NOMOLLM B 3KCyaTaLmm 1
YNPaBEHUM MPOLIECCOM.

3awmta MoXeT 6I0KMPOBATLCS OMMHECKIM BXOAOM, KOT[1a 3T0 HE0OX0AMMO B COOTBETCTBUM C YCTIOBUSIMU
NIOrVIKV YNPaBEHNS.

Tennoeas 3awura 060pyaoBaHus

XapakrepucTuku

b aBe rpynnbl ycTasok;

b 1 perynupyemas ycTaska aBapuitHON CUTHANM3aLm;

b 1 perynupyemas ycTaska OTK/IOHEHus!;

b ycTaBku HauanbHOro HarpeBa ANs TOYHOI aaanTauMy XapakTEPMCTUK 3aLLUNTI K TENJIOBbIM
XapakTepucTikam 060py0BaHNS, yKa3aHHbIM MPOU3BOAMTENEM;

b nocTosiHHbIE BpEMEHN HarpeBa 1 OXaXeH!s 060PYL0BaHMS.

lMocTosHHAs BPEMEHM OXNIaXAEHS MOXET BbIYUCASITHCS aBTOMATUHECKW HA OCHOBAHWM 3aMEPOB
Temneparypbl 060pyA0BaHHS, OCYLLECTBISIEMbIX C MOMOLLBIO AAT4MKA.

TennoBas 3awura kabens

XapakrepucTuku

b opHa rpynna ycrasok;

b ponyctmbIi Tok kabens, No KOTOPOMy OMPEAENSIOTCS 3HAYEHIS YCTaBOK aBapUIAHOI CUTHANN3aLMM 1
OTKIIIOYEHMS;

b nocTosiHHbIE BpeMeHM HarpeBa v oxaxaeHus kabens.

TennoBas 3awwmra KoHAEHcaTopa

XapakrepucTuku

b opHa rpynna ycTasok;

b ToK aBapmiiHOIi CUTrHaM3aLMK, N0 KOTOPOMY ONPENENseTCs 3Ha4YeHue YCTaBKi aBapuitHOM
CUTHaNM3aLnK;

b ToK neperpysku, no KOTOPOMy ONPEAENSETCs 3HaYEHIUE YCTaBKM OTKIIOYEHNS;

BPEM$! OTK/IHOYEHMS! N0 HarpeBY 1 YCTaBKa Mo TOKY, KOTOPbIE ONPEAENSIOT TOYKY Ha KPUBOIA OTKIIOYEHMS.

3awura ot HebanaHca koHaeHcaTopHovi 6aTapeu (ANSI 51C)

®yHKuWS 0BHapYXeHWst BHYTPEHHUX NOBPEXAEHMIA KOHAEHCATOPHbIX 6aTapeli nyTem n3mMepexns Toka
HebanaHca Mexay nByma HeﬁTpaﬂbeIMM TO4YKaMun 0,U,HOI7I KOHJ],eHcaTopHOVI 6aTape|/|, Coe}J,MHeHHOVI no
cxeme 1BOiHOI 38e3/ibl. C NOMOLLbIO M3MepeHUs YeThIpex TOKoB HebanaHca 06ecneumBaeTcs 3almuTa o
YeTblpex KOHAEHCATOPHbIX 6aTape|7|.

XapakTepucTuku

b e rpynnbl ycTaBOK N5t OIHOI KOHAEHCATOPHOI baTapey;

b kpuBas ¢ He3aBMCUMONA BbILEPXKOV BpeMerm (DT).
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DyHKUUU
3awuTa
OnucaHue

YCTpOMCTBO aBTOMATU4ECKOro
NOBTOPHOro BKNoYeHus (AlB)
ANSI79

®yHkuys AMB, N03BONSIOLLAS OrPAHUYUTL NPOLOIKUTENLHOCTD
niepepbIBa B ANEKTPOCHAOXEHWM NOCTE OTKITIOYEHMS], BBIBBAHHOTO
HEYCTONYMBbIM VNN MONYYCTO4MBLIM NOBPEXAEHVNEM B BO3AYLUHOI
JIMHUK. YCTPOIACTBO NPOM3BOANT aBTOMATUYECKOE MOBTOPHOE
BKJIO4EHME aBTOMATUYECKOTO BLIKITIOYATENS MOCNE BbIOEPXKM
BPEMEHU, HEOOXOAMMON [/1si BOCCTAHOBNEHIS| U30NISILINM.

Mytem napameTpupoBaHus paboTa AlB nerko agantupyetes K
Pas3nNYHLIM PEXMMaM aKCryataLmm.

XapakrepucTuku

b 1 - 4 umkna NOBTOPHOIO BKIKOYEHMS, KaX/bIiA LMK CBA3aH C
PerynMpyemoii BbEPXKOi BDEMEHYW BOCCTAHOBINIEHUS U30MISILUN;
b perynupyemas 1 HezasucuMasi BbiiepXka BpEMEH BO3BpaTa 1
6NOKMPOBKM;

b akTMBaLWs LMKIOB CBSI3aHa YePE3 NapamMeTpUpOBaHIE C
MPHOBEHHbIMY BLIXOZAMY VW BLIXOZAMM C BbILEPXKO BPEMEHU
YHKUMIA 3aLWKTBI OT KOPOTKOTO 3amblkaHus (ANSI 50/51, 50N/51N,
67, 67N/67NC);

b 3anpet/6nokuposka AB yepes Noryeckuii Bxog,

KoHTponb CMHXpOHMU3MA
ANSI 25

[laHHasi byHKUMS 06eCNeYMBaET KOHTPOb CUHXPOHU3MA
3NIEKTPUYECKMNX CETENA C OAHOI W C APYrOiA CTOPOHBI OT
aBTOMATMYECKOrO BbIKIIOYATENS 1 PA3PELLAET ero BKIIOYEHWE, Kora
CBUI HANPSIXEHWS!, YacTOTbI M hasbl HAXOAMTCS B AOMYCTUMBIX
npegenax.

XapakrepucTuku

b perynupyemble 1 He3aBUCHMbIE YCTABKM CLBUrA HANPSKEHNS,
4acToThI U asbl;

b perynupyemoe Bpems onepexeHus 1Sl ydeTa BpeMeHU BKIIIOYEHNSs!
aBTOMATMYECKOTO BbIKITIOYaTENS;

b NATb BO3MOXHbIX PEXMMOB PabOThI B CIy4ae MCYE3HOBEHMS
HanpsiXeHus.

DEB8139

AvnddepeHumnanbHas 3awmra

OnddepeHumanbHas 3awmTa ot 3aMbikaHus Ha 3emitio (ANSI 64REF)
DyHKUMS NO3BONSET 0BHAPYXUTH 3aMblkaHKs Mexy $hasoii 1 3emneit B TpexdasHoii 00MOTKe ¢
3a3eMJIEHHO HeVITpaJ'IbIO nyTem CpaBHEHWs 3Ha4eHNa TOKa HyJ'IeBOI7I nocnenoBaTesisHOCTH, BbIYUCIAEMOro
no3 d)aSHbIM TOKaMm, 1 TOKa HyJ'IeBOVI nocnenoBaTesibHOCTH, USMEPEHHOTO B HeVITpaﬂI/I.

=¢D
!

XapakrepucTuku

b MrHoBeHHoe oTKIIoYeHuE;

b npoueHTHas xapakTepucTika ¢ GUKCUPOBAHHOI KPYTU3HOI W PErynnpyeMoil MUHUMAIbHON YCTaBKO;
b nyywas 4yBCTBUTENBHOCTD, YeM Y AnddeperLManbHOIi 3aLMTbl TpaHCHOpPMATOpa Ui ANEKTPUYECKOI
MalLLVHbI.

—_—

OnddepeHumanbHasg 3awmTa AByX0OMOTOYHOro TpaHcdhopmarTopa

1 6noka «tpaHcdopmarop - InekTpuyeckas mawmHa» (ANSI 87T)

3awTa ot MexaydasHbix KOPOTKUX 3aMblKaHHIA, BOSHUKAIOLLMX B IBYXOOMOTOUHBIX TPAHCHOpPMATOpax

1 6110Kax «TpaHcHOPMATOP - ANMEKTPUYECKAS MALUMHA» . 3aLLMTa OCHOBaHA Ha MOhA3HOM CPaBHEHUM
3HAYEHMIA NEPBUYHBIX 11 BTOPUYHBIX TOKOB NOCHE:

b koppexTMPOBKY aMnIMTYAbI U hasbl TOKOB KaX0i 0OMOTKY B 3aBUCMMOCTM OT BEKTOPHOIA MYkl
TpaHCHOPMATOPA U YCTAHOBNEHHBIX 3HAYEHMIA HAMPSKEHNS;

b nonasneHus cocTaBnsoLLEi TOka HYNIEBOI MOCNEA0BATENbHOCTY B IEPBUYHON 1 BTOPUYHOIA 0OMOTKaX
(apanTmpoBaHa K I0OLIM CUCTEMAM 333EMITEHNS).

XapakrepucTuku

IO MrHOBEHHOE OTK/IOYEHNE;

b BepxHsis perynupyemast yctaska At ObICTPOro OTKIHOHEHS B Cy4ae Cepbe3HOro NoBpexaeHns 6e3
3/IEMEHTA OrPaHNYEHNST;

b npoueHTHas xapakTepuCTIIKa OTKIHOHEHIS C ABYMS! PETYIMPYEMbIMY 3HAYEHUSIMU KPYTU3HBI POHTOB 1
MUHUMabHOIA PErYIMPYEMOIA HUXHEN YCTaBKOIA;

b orpaHnyenme no koahdrUUMEHTY rapMoHIK. Takoe OrpaHyYeHE NO3BONSIET UCKIIOYNTL
HeCBOEBPEMEHHOE cpabaTbiBaHWe NP BKIIOYEHWM TPAHCHOPMATOPA U NPY 3aMbIKaHWM, BHELLHEM

10 OTHOLLIEHVIO K 3aLLMLLAEMOIi 30He, MPUBOASLLEM K HACHILLEHMIO TPAHCHOPMATOPOB TOKA, 16O Npu
aKcnnyaraym TpaHcdopMatopa, paboTatoLLLero Ha NOBbILLEHHOM HANPSXEHUH (MOBLILLIEHHbI MarHUTHbIN
MoTOK).

V/ CamM0aianTvpyeMoe OrpaHIyeHIEe HEPOHHOI CETbIO, KOTOPasi aHANM3MPYET NPOLIEHTHOE COlEPXaHIe
BTOPOVA M NFTON rapMOHUK, & Takke auddepeHLmanbHbIe U CKBO3HbIE TOKY;

V/ OrpaHuyeHme NyTeM aHann3a o6LLero 1in nodasHoro NPOLIEHTHOTO COLEPXaHNs BTOPOiA rapMOHIKM;
V/ OrpaHuyeHue NyTem aHanu3a o6LLero 1m nod:azHoro NPOLEHTHOrO COREPXaHHsi NISTON rapMOHUKY.
CamoaaanT1pyemoe orpaHu4eHme SBNSIETCS UCKIIOYMTENbHBIM MO OTHOLLEHMIO K 3/IEMEHTaM OrpaHNyEHNs
10 ko3pduLMEHTaM BTOPOIA 1 NSTON rapMOHUK;

b orpaHnyeHve npu BKIKOYEHUN. Takoe OrpaHnyeHre, OCHOBAHHOE Ha aHaNM3e TOKA HAMArHUYMBAHUS
TpaHchopMaTopa UM oNpeaenseMoe C NOMOLLBIO JIOTUHECKO0 YPaBHEHMS M nporpammbl Logipam,
obecneynBaeT yCTonuMBOCTb PABOTHI TPAHCHOPMATOPOB, UMEIOLLVIX HUKII KOIDOULIMEHT FrapMOHUK Npu
BKJTIOYEHNY;

b 6biCTpOE OrpaHMyeHme Npy NOTEPE [ATYMKA.

OnddeperumanbHasg 3awmTa anekrpuyeckoii MawmnHbl (ANSI 87M)
3au4ma oT Me)K,D,deaSHbIX KOPOTKKX SaMbIKaHI/II7I, OCHOBaHHasa Ha I'IOd)aSHOM CpaBHEHUU 3HaYeHu Toka C
[BYX CTOPOH 06MOTOK ABUraTens unm redeparopa.

XapakrepucTuku

O MrHOBEHHOE OTK/HOYEHME;

b dukenpoBaHHasi BepxHss ycTaska Aist GbICTPOro OTKIIOYEHMS B CyYae CEPbE3HOT0 NOBPEXEHMS, 6e3
3/1eMEHTa OrPaHNYEHNs;

b npoLeHTHas xapakTepucTrka ¢ GUKCMPOBAHHOI KPYTU3HOM 1 PErynmnpyemoit MUHUMaNbHOM YCTaBKOIA;
b orpaHnyeHme OTKIIOYEHS B COOTBETCTBUM C MPOLIEHTHOI XapaKTepPUCTUKOM, aKTUBU3MPYEMOiA NpK
0BHapyxeHuu:

\/ BHELUHEr0 NOBPEXAEHMS U NYCKa ANEKTPUYECKON MALLVHBI;

V/ HaCblLLEHNS UK NOTEPN AaTYKKa;

V BKJIOYEHNS TpaHchopmaTopa (NoaaseHne BTOPOii FapMOHKKN).
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DyHKLUN
3awmTa
OnucaHue

N I1sO

3oHa
cpabatbiBaHus

Xapaktepuctvka otkmoqenms 3aumtel ANSI 67N/67NC tvna 1
(xapaxtepuctudeckwmii yron 60 = 0°)

3oHa
cpabatblBaHus

Vo

Xapaktepuctuka otkmoqenms saumtel ANSI 67N/67NC tuna 2
(xapaktepuctnyeckuit yron 00 = 0°)

Lim. 1

3oHa
cpabatbiBaHus

XapaktepucTuka otkodenms satumntel ANSI 67N/67NC tin 3

HanpaeneHHas makcumasnbHasi TOKOBas 3awimMTa

HanpaeneHHas makcumanbHasi TokoBas 3awura B pasax (ANSI 67)

3awwmTa ot MexaydasHbix KOPOTKUX 3aMblkaHii 06ECNEYMBAET CENEKTUBHOE OTKITIOHEHME B 3aBUCMOCTH
OT HaNPaB/eHuns TOKa NOBPEXAEHNS.

9Ta 3awmTa coyetaert B cebe GyHKLMIO MaKCUMAbHOI TOKOBOI 3aLLMTLI B $hasax ¢ GpyHKLmen 0OHApyXeHNs
HanpaeneHus. Takas 3awmra cpabaTbiBaeT, ecv yHKLMS MakCUManbHON TOKOBOI 3aLLMTLI B ha3ax B
kakoM-1m60 HanpaeneHnu (MMHNS unn COOPHBIE LUMHBI) aKTUBMPOBAHA, N0 KPaiiHeih Mepe, 1S OHOI 13
Tpex ¢as.

XapakTrepucTuku

b aBe rpynnbl ycTasok;

b mrHoBeHHoe cpabatbiBaHyie unm cpabaTbiBaHIE C BbIEPXKO BDEMEHY;

b HanpaeneHwe oTkIoueHus Mo BLIGOPY;

b kpuBas ¢ He3aBMCUMOI BbIEPXKOI BpeMeHu (DT), ¢ 3aBUCMON BbIAEPXKOI BPEMEHM (BLIOOP 13

16 TMNOB CTaHLAPTM3MPOBAHHBIX KPUBbIX 3aBUCUMOA BLIAEPXK BPEMEHM) MBO B COOTBETCTBUM C
TpeGoBaHUSIMM 3aKa34MKa;

b ¢ HanpsxeHrem B NamsTh 19 3aLWmThl NOASPU30BAHHOTO HAMPSIXEHIS BO BPEMS aBapUIAHOrO COCTOSHNS;
b co BpemeHeM yaepxaHus nin 6e3 BpeMeHu yaepxaHus.

HanpaeneHHas MakcMmanbHasi TOKOBasi 3aLMTa OT 3aMbIKaHUs Ha 3eMJTI0
(ANSI 67N/67NC)

3auuyTa oT 3aMblkaHus Ha 3eMJ1I0 0DECNeYMBAET CENEKTUBHOE OTKITIOYEHNE B 3aBUCUMOCTM OT
Hanpae/eHus TOKa NOBPEXAEHNS.

Takas 3almTa MeeT 2 Tvna xapakTepucTuk:

b TN 1: B 3aBUCMMOCTM OT NPOEKLIM TOKA HYJIEBOIA NOC/IE0BATENBHOCTY;

b TN 2: B 33BMCUMOCTY OT BEIMYMHLI BEKTOPA TOKA HYJIEBOIA NOC/IE0BATENBHOCTY.

ANSI67N/67NC, Tn 1

HanpaBneHHaﬂ MaKCuMMaJibHasa TOKOBas 3alluTa 0T 3aMblkaHus Ha 3eMJTt0 B CETAX C Pe3UCTUBHO-
SaSBMﬂeHHOﬁ,MSOﬂMpoBaHHOﬁMHMKOMHeHCMpOBaHHOﬁHeﬁTpaﬂHOHaOCHOBaHMMOHpeﬂeHeHMﬂ
NPOoeKLIMN U3MepPeHHOro 3Ha4eHns Toka HyﬂeBOI7I nocnenoBaresibHoCTH.

XapakrepucTukv 3awmTbl TMna 1

b age rpynnbl ycTaBok;

b mMrHoBeHHoe cpabaTbiBaHue Uy cpabaTbiBaHIe C BbIAEPXKOI BPEMEHU

b KpuBas ¢ He3aBMCMMON BblaEPXKOii BpemeHu (DT);

b HanpasneHwe OTKIIOYEHMS MO BLIOOPY;

b xapaktepucTuyeckuii yron;

b 6e3 BpemeHu yaepxaHus;

b ¢ ycTpOICTBOM 3aNOMUHAHWS 3HAYEHUST HANPSXKEHNS NS 06ECTIeYEHNs HEYYBCTBUTENBHOCTM K
MOBTOPSHOLLMMCS NOBPEXAEHNUSM B CETAX C KOMMEHCUPOBAHHOW HEMTPANBIO.

ANSI 67N/67NC, Tn 2

HanpasnexHas MakcumasnbHas TOKOBas 3aLLMTa OT 3aMbIKaHWU] Ha 3EMITI0 B CETSX C PE3UCTUBHO-
3a3eMJIEHHO MW TYX03a3EMIIEHHOI HENTPAJIbIO HA OCHOBAHWM ONPEAENEHNs 3aMEPEHHOIO N
PacyeTHOro TOKa Hy/EBOIA MOCNEN0BATENbHOCTHIO.

91a 3aWKTa coyeTaeT B cebe yHKLMI0 MaKCMMATbHOV TOKOBOY 3aLLMThI OT 3aMbIKaHUs HA 3EMJTHO C
byHKUMel 0BHapYXeHWs HanpaBneHus. Takast 3aLmTa cpabaTbiBaeT, eCiu hyHKLMS MaKCUMATbHO
TOKOBOA 3aLLMThI OT 3aMbIKaHUS HA 3EMJTHO B KAKOM-NMO0 HANPaBNEHWM (MHUS WK COOPHBIE LUMHBI)
aKTMBMPOBaHa.

XapakrepucTuku 3awmTbl TUNAa 2

b age rpynnbl ycTasok;

b MrHoBeHHoe cpabatbiBaHie unm cpabaTbiBaHIe C BbIEPXKOI BDEMEHY;

b kpuBas ¢ He3aBMUCHUMOIA BbIAEPXKOIA BpeMeHu (DT), ¢ 3aBUCUMOI BbIAEPXKOIA BpeMeHH (BbIOOp 13
16 TMMOB CTaHAAPTM3MPOBAHHbIX KPUBLIX 3aBUCUMON BbIAEPXKM BDEMEHM) MO0 B COOTBETCTBUM C
TpeboBaHUSIMM 3aKa34MKa;

b HanpasneHwe oTkioueHus Mo BLIBOPY;

b co BpemeHeM ynepxaHus 1nn 6e3 BpeMeHM yaepxaHus.

ANSI 67N/67NC Tvn 3

HanpasneHHasi MakcMasnbHasi TOkoBasi 3aLuyTa OT 3aMblKaHs Ha 3eMJI0 B PaCNPeAeUTENbHbIX CETSX,
AN KOTOPbIX PEXVMM 3a3eMIIEHNS HENTPANM BbIOUPAETCS B 3aBICHMOCTY OT peXyMa 3KCryataLm, Ha
0CHOBAHM OMPELENEeHNs N3MEPEHHOTO 3HAYEHNS TOKA HyNEBOI MOCNEN0BATENLHOCTY.

9Ta 3awmTa coyeTaeT B cebe GpyHKLMIO MAKCUMasbHOI TOKOBOI 3aLLMTh OT 3aMblkaHs Ha 3eMTI0 C
byHKLMelt 0BHapYXeHWst HanpaBAeHKs (Yr10BO CEKTOP OTKIIOYEHIS C 2 perynupyembimMi yrnamu). Takas
3auyTa cpabatbiBaeT, ecv GYHKLIMS MaKCUMaTbHOI TOKOBOI 3aLLMTLI OT 3aMblKaHs Ha 3eMJTI0 B KaKOM-
NMBO HaNPaBNEHNM (MMHNS MW COOPHBIE LUIMHBI) AKTUBMPOBAHA.

[aHHas GYHKUMS 3aLMTLI COOTBETCTBYET MTaNbSHCKOMY cTaHaapty CEl 0-16.

XapakrepucTuku 3awmTbl Tuna 3

b aBe rpynnbl ycTasok;

b MrHoBeHHoe cpabatbiBame unm cpabaTbiBaHMe C BbIAEPXKKOI BDEMEHMU;
b kpnBas ¢ He3aBKCUMOI BbIAEPXKO BpeMeHw (DT);

b HanpaBneHye oTKIIo4YeHNs N0 BLIOOPY;

b 6e3 BpemeHy yaepxatus.
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Sepam cepumn 80

DyHKUUU
3awuTa
OnucaHue

HanpaeneHHas 3awura
Mo MOLLHOCTH

MakcumanbHas HanpaesieHHasa 3auTa

aKTMBHOM MoLHocTy (ANSI 32P)

[lByHanpaBneHHas 3alumMta Ha OCHOBE pacyeTa 3HaueHUs aKTUBHOI
MOLLHOCTH, afanTMpoBaHHOro Ans cieayowmx BuaoB NpUMEHeHUs:
b 3alumTa MaKCYMaIbHOMN aKTUBHO MOLLUHOCTW ANd 06Hapy)KeHI/Iﬂ
CNy4yas neperpysku n obecneyeHus Pasrpysku;

b 3awyTa «Bo3BpaTa aKTUBHO MOLLHOCTW» Jisi 0BecTeyeHns:

V 3aluThbl reHeparopa ot paﬁom B Ka4yecTBe asurarend npu
n0Tpe6neva| reHeparopom aKTUBHOM MOLLHOCTW;

V 3aWuThl aBuratens ot paﬁOTbI B ka4yeCTBe reHeparopa npu
BblpaﬁOTKe ABurarenem aKTVUBHON MOLLIHOCTHW.

MakcumanbHas HanpaeJieHHasa 3awuTa

peakTuBHo# MmowHocTu (ANSI 32Q)
[lByHanpaBneHHast 3aluTa Ha OCHOBE PACyETa 3HAYEHWS PEAKTUBHO
MOLLHOCTY [1151 0GHAPYXeHWsi IOTEPU BO3BYXAEHNS CUHXPOHHBIX
[VEUITR

b 3awwmTa MakcuManbHoI PeakTUBHOI MOLLHOCTY ANt ABUraTenei,
noTpe6eHre PeakTUBHON MOLLHOCTM KOTOPbIMYI BO3PACTAET B Clly4ae
noTepy BO30YXaeHus;

b 3awwra «Bo3BpaTa peakTUBHO MOLLHOCTW» /ISl FeHepaTopoB,
KOTOPbIE HAYMHAIOT NOTPEONSATH PEAKTUBHYIO MOLLHOCTb B Clly4ae
1noTepu BO3OYXAEHMS.

HanpaBneHHas 3awuta MUHUMaNbHOM

aKkTuBHOM MowHocTu (ANSI 37P)

[lByHanpaeneHHasi 3aLLyTa Ha OCHOBE PacyeTa 3HaYeHMs akTUBHOM
MOLLHOCTY:

b 19 cornacoBaHus KOMYECTBA NapaeNbHO paboTaloLLmX
VCTOYHUKOB MOLLIHOCTY C TPeBYeMOoii Harpy3Koii CeTu;

b s cosnanms oTaENbHON CUCTEMBI C IUTAHWEM YCTaHOBKM OT
COBCTBEHHOrO reHepaTopa ANeKTPO3HEPTUN.

DEB8142

3awwmra 060pysoBaHUa

MuHumanbHas TokoBasi 3awmra B ¢pasax ANSI 37

3aluuTa HacoCcoB OT NOCNEACTBMIA NOTepU Hanopa nyTeM 0bHapyxeHus paboTsl AuraTens 6e3 Harpysku.
YyBCTBUTENbHAS K MUHUMANBHOMY TOKY B ase 1, 3Ta 3alumTa crabunbHa npu OTKIIK0YEHNM
ABTOMATWYECKOTO BBIKIIIOYATENS! 1 MOXET ObiTb 326/10KMPOBaHA YePes3 JIOrYECKIi BXOA.

MpeBbilieHUe NPOAOKUTENLHOCTH NycKa/0I0KMPOBKa poTopa
(ANSI48/51LR/14)

3awwta aBuratens oT neperpesa, Bbl3BaHHOTO:

b 3aTaHyTEIM MyCKOM Npy 3anycke ABUraTens B yCNOBUSX Neperpysky (Hanpumep, Ans TpaHenopTepa) unm
NP1 HELOCTATOYHOM HAMPSKEHUN TUTAHUS.

[MOBTOPHIiA MYCK HEOCTAHOB/IEHHOTO [1BUrATENS, BbIMOHEHHbIA KOMAHLOM YePE3 NI0rYECKUI BXO, MOXET
Y4UTBIBATLCA Kak 3amyck;

b 6m0kMpOBKOIt POTOPA, BbI3BAHHOI MEXAHYECKOI HArpY3KOiA ABUraTeNs (HanpuMep, Ais APOOUIKN):

V/ B HOPM&JIbHOM PEXUME NOC/IE HOPMANIbHOTO MYCKa;

\/ HEMOCPELCTBEHHO NMPU 3aMyCKe, 0 00HAPYXEHNS NPEBLILLEHUS MPOLOMKUTENBHOCTM MyCKa, KOra
6710KMPOBKA POTOPA ONPEAENSETCS IMBO C NOMOLLIO IETEKTOPA HYNIEBOI CKOPOCTU, MOAKIMIOYEHHONO K
TIOTUYECKOMY BXOZLY, MO0 DYHKLIMEN MUHMMABHOI YACTOThI BPALLEHMS.

OrpaHuyenue konuyectea nyckos (ANSI 66)

3aluyTa oT neperpeBa ABMraTensl, Bol3aBaHHOM0:

b cnnwKoM YacTbIMK nyckamm: npu AOCTUXEHUI MaKCUMAJTbHOMO Pa3peLLEHHOMO KONMYECTBA MYCKOB
3anyck iBuratens 610KMpyeTCs NOCNE BoIMONHEHUS NOACYETa:

V/ KO/IMYECTBA MYCKOB B 4ac (U1 3a PEryanpyemblid Nnepuyos, BpeEMeHM);

V KONIMYECTBA NOCNEA0BATENbHBIX «FOPSHMX»> UMW «XONOAHbIX» NYCKOB BUraTeNst (MOBTOPHBIiA MycK
HEOCTaHOBNEHHOTO 1BUraTeNsl, BbINONHEHHbIV  KOMaHAO! Yepe3 IOrNYECKIiA BXOJL, MOXET YYUTLIBATLCS Kak
3anyck);

b nyckamu, o4etHb 61M3kMMM M0 BPEMEHU: NOCHIE OCTAHOBA, NUTAHWE Ha ABMUraTe b NOAAETCS TONbKO
CryCTS ONpefieNeHHbIN Nepyop, BpEMeHU, KOrfia ABUraTesb HaXoAMTCs B HepaboueM COCTOSHUM.

3awmra oT aCMHXPOHHOIO peXuma ¢ noTepeii Bo3oyxaeHus

(no MMHUManbHOMY NosiHoMy conpoTuenexuio) (ANSI 40)

3am,v|Ta CUHXPOHHBIX MALLIMH OT aCUHXPOHHOI0 PEXMMa, 0CHOBAHHAA Ha pacyeTe NOJIHOro ConpoTUBIIEHNUS
ﬂpﬂMOVI nocnenoBaTesibHOCTU Ha BbIBOAAX 00OMOTOK SﬂeKTpI/IHeCKOVI MaLUWHbl U Tpch¢0pM3Topa ong
6noka «TpaHchOpPMaTop — ANEKTPUYECKas MaLLMHA».

XapakrepucTuku
b 11Be KpyroBble xapaKTepUCTIKK, ONPeaensiemMble C MOMOLLbIO PEAKTUBHBIX COMPOTUBEHNI Xa, X1 XC;
X A R
Xa -
Xb
Xc

/IBe KpyroBbie XapakTepucTvky oTkmo4eHns aiumntoii ANSI 40

b otknioyeHwe, kora nonHoe CoNpOTUBIIEHNE NPSIMOI NTOCNEA0BATENBHOCTY ANEKTPUYECKOI MaLUMHbI
BXOZT B OZIHY 113 [1BYX KPYTOBbIX XapaKTep1CTHK;

b HesaBucuMasn Buinepxka Bpemeru (DT), csizaHHas ¢ kaxzoi KpYroBoil XapakTepucTUKoii;

b dyHKUMS NomoLLM B perynvpoBKe, NpeaycMOoTpeHHas NporpaMMHbiM obecnieveHem SFT2841,

L1 pacyeTa 3HaueHuin Xa, Xv Xc B 3aBUCMMOCTM OT 3IEKTPUYECKIX XapaKTEPUCTIK MaLLMHbI 1
TpaHcpopmartopa.
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Sepam cepum 80 DyHKLUN
3awmTa

Onuncanue
3alura ot noTepyu CUHXPOHU3Ma (ANS| 78PS) b otknioyeHve ¢ He3aBucMOi BbiEPXKoIi BpemeHu (DT), Kora 0fiHO 13 TPeX NOMHbIX COMPOTUBNEHMIA
3alwmra ot NoTepH CUHXPOHN3MA CUHXPOHHBIX MALUMH, OCHOBaHHas BXOZWT B KPYroBYtO XapakTePUCTUKY OTKIIIOHEHNS.

Ha BbIYMCNEHNN 3HAYEHNS AKTMBHON MOLLHOCTM.

Takas 3awyTa uMeeT 2 TNa XapakTepuCTyK:

b oTK/I04EHNE B COOTBETCTBIM C KPUTEPWEM PABEHCTBA NNOLLAAEN
Pas3roHa 1 TOPMOXEHMS, C BbIAEPXKOA BPEMEHN;

b oTK/I04EHNE B 33BUCUMOCTY OT KONMYECTBA U3MEHEHMIA
HanpaeneHns NepeToka akTMBHON MOLLHOCTY (KayaHuii MOLLHOCTK):
\/ aanTMPOBAHHOE [i/isl FeHEPaTOPOB, BbIAEPXMBAOLLMX OONbLLME
3NIEKTPUYECKME 1 MEXAHWNYECKE HArpy3Ku;

\/ C PErynvpoBKOi MO KOIMYECTBY «POBOPOTOB».

3Ty [1Ba pex1Ma MOryT UCMONb30BATLCS MO OTAENBHOCTY Un

3awumra ot olwnboyHoro BKoYeHus B cetb (ANSI 50/27)

KoHTponb nocnefoBatenbHOCTV nycka reHepatopa sl OnpeeneHms OLMO04YHOr0 BKIIOYEHNS!
OCTaHOB/IEHHOr 0 reHePaTopa (reHepaTop B 3TOM Cilyyae paboTaert Kak ABUraTeNb).

JlaHHas GYHKLMS IMEET MIHOBEHHYIO MakCMMabHYHO TOKOBYIO 3aLuTy B asax, NOATBEPXAEHHYIO
MUHUMAIIbHO 3aLLMTON M0 HANPSXXEHWIO C BbIAEPXKON BPEMEHMU.

MonHas 3awmTa cratopa ot 3ambikaHus Ha 3emnio (ANSI 64G)

3aLyyTa reHepaTopoB C 3a3eMIEHHOI HEATPAIbIO OT NOBPEXAEHUS U30MSLIMN Mexay da3oii n 3emneit
B 00MOTKe cTatopa. 3T1a GpyHKLMS MOXET ObiTb MCTONb30BaHA A1 3alLMThI reHepaTopa, COeAMHEHHOTO
MOBBILLAIOLLIMM TPAHCHOPMATOPOM.

0ZHOBPEMEHHO. M
DyHKUMS NONHON 3aLLMTLI CTaTOpa 06eCNeYMBaETCS 00bEAMHEHUEM [BYX 3aLLMT:

3awmTa MaKCUMasbHOM YacTOTbl BpaLLEHUs b ANSI 59N/64G1: 3aLLMThI OT HANPSKEHNS CMELLIEHWst HeliTpan — s 3awwThl 0T 85 0 90% CTaTopHOiA
06MOTKM CO CTOPOHbI BLIBOAI0B;

(ANSI 12) ’ A

b ANSI 27TN/64G2: 3aLUMTbl MUHUMAILHOO HAaNPSKEHYSt HyNEBOIA NOC/IEA0BATEILHOCTY TPEThEN

HKLWS! On| HUS MOBbILLEHHOM YaCTOTbl B HUS! o o
ynkuus onpeene OBBILLIEHHOM HACTOTbI BpALLIE rapMoHWKK — ansi 3awmTbl oT 10 40 20% CTaTopHOIA 0OMOTKM CO CTOPOHBI HEMTPAM.

SﬂeKTpI/ILIeCKOﬁ MallWHbl, OCHOBaHHasA Ha BbIYMCNEHUM CKOPOCTU
nyTem noacyeTa UMnynbCcos, AJ151 BbIABNEHUS «pa3roHa» CUHXPOHHbIX
reHepaTopoB, BbiI3BAHHOr0 HAPYLLEHNEM CUHXPOHU3Ma, mbo,

DEB8144

Hanpumep, Aist ynpaeHusi IPOLECCOM. E;J : | :
= [ |
7] L B—
3awmra MMHMMabHOW YaCTOTbl BpaLLeHUs s 59N/64G1
(ANSI 14) >——<— 27TN/64G2
DyHKLWS KOHTPONS YACTOTbI BPALLIEHIS SNEKTPUYECKON MALUMHBI, CratopHasi 06MOTKa reHepaTopa ¢ MoJIHOM 3alLyToN, 00ecrieynBaemori coyeTaHneM

OCHOBAHHAs! Ha BLIYMCTIEHIN CKOPOCTYA NYTEM MOJICHETA UMMYNIbCOB: byrkupnii ANSI 59N n ANSI 27TN
b BLIBNEHME NOHVXEHHOI CKOPOCTI BPALLIEHNS! SNIEKTPUYECKON
MalLMHEI OGN ee Mycka, HanpuMep, AN YPaBNeHNs NPOLIECCOM; .
> MONYEHHE UHGOPMALYM O HyNEBO/i CKODOCTH s OBHapyxenns  SALLIMTa MMHMMAaNbHOTO HaNPSLKEHNS HYNEeBO# NOCNeA0BaTeNLHOCTH
GMOKMPOBKM POTOPA MPY MyCKe. Tpetbei rapmoHuku (ANSI 27TN/64G2)

. 3alyyTa reHepaTopoB C 3a3eMJIEHHOI HEATPaIbIO OT NOBPEXAEHUS U30NALMN MexXAy Gasoii u 3eMnent,
MakcumanbHasi TokoBasi 3awWmTa ¢ Koppekumeit obecneunBaemas MyTem Onpe/IesieHns CHIKEHIN HANPSHKEHNS HyNEBOI NOCIENO0BATENbHOCTY TPEThEN

no HanpsbkeHuio (ANSI 50V/51V) FaPMOHMKM.

3auwmra ot MexayhasHbix KOPOTKIX 3aMblKaHWI [1J11 reHepaTopoB. Obecneumsaet 3awmty 10 - 20% CTaTOPHOI 0OMOTKM CO CTOPOHBI HEATPANK, KOTOPBIE HE 3ALLMLLEHBI
Mopor cpabaTbiBaHisi KOPPEKTUPYETCS MO HAMPSKEHMIO, YTOBI dyHkumeit ANSI 59N/64G1 (3awwmTa OT HaNPSKEHMS CMELLEHNS HeATpanK).

YUUTBIBATH CTyyali GAVKHEr0 NOBPEXAEHIS reHepaTopa, KoTopoe XapakTepucTiku

B/IEYET 32 COGOV MafIeHNe HaNPSXEHs! 1 TOKA KOPOTKOTO 3aMbIKAHVS. | gLiGop Mexzy 2 YCTABKAMY OTKIIYEHNS! B COOTBETCTBIY C NIOACOAMHAEMbIMI AATYVKAMY:
XapakTepucTuku V GUKCMPOBAHHAS YCTABKA TPETHEN FAPMOHNKY MUHUMASIBHOTO HANPSKEHNS HYNIEBOI

b mMrHoBeHHoe cpabaTbiBatye Ui cpabaTbiBaHue C BbIAEPXKOM MoCNef0BaTENbHOCTH;

BPEMEHM; V afanT1pyemas yCTaBKka, PacCuMTLIBAETCS N0 3HAYEHWSM TPETbEN rapMOHUKM HANPSXEHNS HYNEBOM
b kpuBas ¢ He3aBMCKMOIA BbEPXKO Bpemeu (DT), ¢ 3aBucumoit nocneaoBaTeNbHOCTA U3MEPEHHBIM B HEATPaIW 1 HA BbIXOLAX SNEKTPUYECKON MaLLMHDI;

BbIZIEPXKO BpeMeHH (BbIGOp 13 16 TUMOB CTaHAAPTU3MPOBAHHBIX b oTKI0YeHKE C He3aBUCUMON BLIAEPXKOI BpemeHm (DT).

KPUBLIX 3aBUCMOIA BbAEPXKM BPEMEHN) TGO B COOTBETCTBUM C

TPE6OBAHUAMY 3aKA3MKA; Tepmocrar / rasoBoe pene (ANSI 26/63)

b CO BpEMEHEM YAEPXaHUS Wi 663 BPEMEHM yaepKaHus. 3auyTa TpaHCHOPMATOPOB OT NOBLILLEHWS TEMMEPATYPbI U BHYTPEHHNX NOBPEXAEHMIA C MOMOLLbIO

JI0rn4eckunx BXoaoB, CBA3aHHbIX C ychOVICTBaMVI, BCTPOEHHbIMKU B Tpch¢opM3Top.
3awurTa MMHUManbHOrO NOJIHOTO
conpotusnenus (ANSI 21B)
3alLuTa reHepaTopoB 0T Mex1yhasHoro KOPOTKOro 3amblkaHus,
0CHOBAHHas Ha BbIYMCJIEHWM MOJIHOTO COMPOTUBIEHUS MEXIY ¢asaM|/|.

Kontponb Temneparypbi (ANSI 38/49T)

3awuyTa T neperpesa nyTem M3MEPEHHNs TEMNEPATYPbI BHYTPY 060PYA0BAHMS, OCHALLEHHOTO
PE3NCTUBHLIMKU AATYNKAMM:

b ang TpaHchopmaTopa: 3awmTa nepBIUYHbIX U BTOPUYHBIX 0GMOTOK;

z21 = % b ang feuratens v reeparopa: 3alLuTa CTaTopHbIX 06MOTOK 1 NOALLIMMHUKOB.
MonHoe ConpoTUBAEHHE MexXay dazami 11 2. XapakrepucTikm ]
XapakTepucTukm b 16 peanctueHbix aarumkos Pt100, NI100 nnm Ni120;

b e He3aBKCKUMbIE YCTaBKM, KOTOPbIE PETYNMPYIOTCS NOJA KXALIA TUN AaT4MKa (aBapuiiHas

b KpyroBas xapakTepucTyKa, LIEHTPUPOBAHHAS HA HA4ANO OTCYETa,
CUrHaNIN3aLMS W OTKIIOYEHNE).

onpenensiemas ¢ NOMOLLbIO PEryNMpyemMoi YCTaBku Zs

X A

DEB8143

\J

Zs

Kpyrosas xapaxrepucTika oTknioyerus 3aumtoi ANSI 21B
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Sepam cepumn 80

DyHKUUU
3awuTa
OnucaHue

3awmTa no HanpsHKEeHMIo
KoHTponb HacbiweHus (B/I'y) (ANSI 24)

3aLLmTa OT HacklLLeHNs B MarHunpoBojax Tpchd)opmaTopa 1]
reHeparopa nyTem Bbl4NCNEHNUA OTHOLLEHUS HanbonbLLEro 3Ha4YeHus
¢a3HOFO VNN IMHEAHOTO HanpsXeHus K 4acToTe.

XapakTepucTuku

b napameTpupyemas cxema coeauHeHUs 060pyLoBaHus;

b HesaBuCKMas Beinepxka Bpemenm (DT) unu 3aBucrMas Boiiepxka
BPEMEHH (BLIOOP M3 3 KPUBBIX).

3awmra MMHUMaNbHOro HanNPSHXKeHUs NPAMOV

nocneposarenbHocTu (ANSI 27D)

3awwra agurareneii OT neperpy3ok, Bbi3BaHHbIX HEAOCTATOYHBIM U
HECUMMETPUYHBIM HAMPSHKEHUEM B CETW, M OnpezeneHye 0paTHoro
Hanpaenexs BpaLLenmns ¢as.

33I.I.|,I/IT3 MWHUMAaJIbHOI0 HaNpPsXXeHusa
opHo¢asHag (ANSI 27R)

3awura, ncnosb3yemas AJig KOHTPONA NCHE3HOBEHUS HANPSXKEeHUS,
NoAAEPXMBAEMOr0 BpaLLALLMMAUCA MalLMHaMK, [0 paspeLleHns
MOBTOPHOIO BK/OYEHNS C60prIX LIKH, NoAaoLLMX NUTaHne

Ha MaLLWHbI, BO M3bexaHue ANEKTPUYHECKUX U MEXaHUYECKUX
nepexoaHbIX NpoLeccoB.

3awmra MUHUManbHOro HanpsxxeHus (ANSI 27)
3au4ma ,qswraTeneﬁ MPW CHUXEHUI HaNPsXXeHUs Unu onpeaeneHne
HEHOPMaJIbHO HU3KOr0 HANPSXeHns CeTu 414 BbINOIHEHUS d)yHKLI,VIVI
ABTOMATUKY (YACTOTHAs Pa3rpy3ka Uim nepeksIioYeHNe UCTOYHNKOB
nuTaHmus).

DyHKUWA paboTaeT AN IMHERHOrO UNK Afisi Ha3HOro HanpsXeHUs

W KOHTPONUPYET OTAENBHO MOBLILLEHNE KaX40ro n3mepsieMoro
HanpsxeHus.

XapakrepucTuku
b kpuBas ¢ He3aBMCUMOIA BbILEPXKOV Bpemem (DT);
b kpuBas ¢ 3aBUCMMOV BbIAEPXKON BPEMEHN.

3awwmra makcumanbHoro HanpshkeHus (ANSI 59)
3au.w|Ta 0T 4pe3MepHOro NoBbILLEHUS HANPSHXKEHUS U NpoBepKa
HaNYMs HaNPSKEHMS, KOCTATOYHOO ANs paboTbl ABP. PyHKuus
pa60TaeT ana JINHENHOTO 1NN ansa ¢a3HOI'0 HanpsXxeHnsa u
KOHTPONMPYET OTAENBHO MOBbILLEHNE KaX0ro n3mepsemMoro
Hanpsxexus.

3awmra MakCMManbHOro HanpsXKeHNs HyNeBoit

nocnegosarenbHocTy (ANSI 59N)

OnpegneneHvie HapyLLEHs N30ASILLWAM NYTEM 3MEPEHNS HaNPSKEHUS
HyNeBO¥A NOCNELOBATENHOCTY:

b ANSI 59N: B ceTsIX C M30MPOBAHHOM HENTPabIO;

b ANSI 59N/64G1: B cTaTopHbIX 0OMOTKAX reHepaTopoB ¢
M30/IMPOBAHHON HelTpanblo. [laHHas hyHKLMS 06eCeYnBaET 3alLmTy
06MOTKM Ha 85% - 90% CO CTOPOHBI BLIBOAOB, HE 3aLLMLLEHHbIX
dyHkumeit ANSI 27TN/64G2 (MMHUMANbHOE HaNpsIXeHUe HYNeBoit
n0CNe0BaTeNbHOCTU TPETLEA FAPMOHVKN).

XapakTrepucTuku
b kpuBas ¢ He3aBMCUMOIA BbILEPXKOV BpeMerm (DT);
b kpuBas ¢ 3aBUCMMOV BbIAEPXKON BPEMEHN.

3awmra MaKCMManbHoro Hanps)XxeHus

o6patHoii nocnepoBatenbHocTu (ANSI 47)
3auwmTa ot Hebanatca §as, BOSHMKAIOLLEr0 B peaysibTate
HenpaBWIbHOrO HanpaeneHus BpatleHns ¢as, HecbanaHcMpoBaHHOMO
NUTaHUA UK fanbHero KOPoTkoro 3aMblkaHus, 06Hapy)KVIBathIX
MyTeM 13MepeHIst HanpskeHNst 0BpaTHON NocnenoBaTeNbHOCTY.

3awumTa no yacrore

3awmra makcumanbHoii yacTotbl (ANSI 81H)
06Hapy>|(eHme YpEe3MEPHOro NOBbILLIEHNA YaCTOTbI MO OTHOLLEHWUIO K HOMUHANbHOM YacToTe CeTH ana
noanepxaHunsa BbICOKOro ka4ecTea aﬂeKTDOCHaﬁ)KeHI/Iﬂ.

Sawumra MmuHUManbHo# YacToTbl (ANSI 81L)

OBHapyXeHue YpE3MEPHOr0 MOHMKEHMS YaCTOThl OTHOCUTESBHO HOMUHATBHOI YaCTOTbI 1S NOAAEPXaHUs
BbICOKOIO Ka4ecTBa 3J'IEKTDOCH86)K8HI/I9I.

[laHHas 3aLumTa MOXET NPOU3BOAMTD Kak NMOJTHOE OTKIIHOUEHWE, TaK W Pasrpysky.

3alLuTa rapaHTUPOBaHO He cpabaTbIBAET MPU NOTEPE OCHOBHOTO MCTOYHIKA MATAHNS U HANMYUN
HanpsXXeHus, NoAAePXUBaeMOro BpaLLalLWLUMUCA MallMHaMu. 310 [OCTUraeTcs nyTem KOHTpONs
CKOPOCTM 3MEHEHUS 4aCTOTbl. KOHTpOJ'Ib CKOPOCTN U3MEHEHNS HYaCTOTbl MOXET BBOAUTLCA NP
napameTpupOBaHIAN 3aLLMTHI.

Sawumra no uameHeHuio yactotbl (ANSI 81R)

3awmra, 1cnosnb3yemas A5 GbICTPOro 0TCOEAMHEHMS OT FeHepaTopa UK 1S yrpaBieHus pasrpysKkoi.
[laHHasi GyHKLMS OCHOBAHA Ha pacyeTe CKOPOCTY M3MEHEeHUs YacToTbl; GYHKLMS He cpabaTbiBaeT npn
BO3HVMKHOBEHMM NEPEX0AHbIX HApyLLEHWIA B Mofiaye HanpskeHus W, Takum 00pa3oM, siensieTcs bonee
YCTOIYMBON, YEM 3aLLMTA MO ONpeaeneHunto camra dasbl.

OTKNI0YeHne

Ha pacnpenenuTenbHbix nyHKTax, MMEtOLLMX aBTOHOMHbIE FeHEPUPYIOLLME YCTPOCTBA, aluTa no
M3MEHEHUIO YACTOTbI UCMONb3YETCS 1St 0OHAPYXEHUS NOTEPU STOr0 COBAMHEHWS], YTOOLI IPON3BECTY
OTK/IIOYEHNE aBTOMATUYECKOTO BLIKIIOYATENS Ha BBOAE C LIENbIO:

b 3awmTHl reHepaTopoB Npu BOCCTAHOBNEHUN COBANHEHMS BE3 KOHTPONS CUHXPOHN3MA;

b npenoTBpaLLEeHNs NUTaHNS BHELIHWX NO OTHOLIEHMIO K YCTAHOBKE HArpy30K BO BPEMS HAPYLLIEHMS
NUTaHUSA TNaBHOIA CETH.

Pasrpy3ska

3alumTa no M3MEHEHMIO YacTOTbl MOXET ObITb UCMONL30BAHA ANS Pa3rpy3ku B COYETAHUN C GYHKLMSMM
3aLUMTHI MO HU3KOI YACTOTE C LIeNbIO:

b yckopeHms pa3rpysku B Cly4ae BO3HUKHOBEHUS 3HAYUTENBHON NEperpy3ky;

b 6noKMPOBKYM Pa3rpy3KkmM Npy PE3KOM CHUKEHWM YacTOTbl BCIELCTBUE NOBPEXEHNS, KOTOPOE JOMKHO
ObITb YCTPAHEHO HE C MOMOLLbIO GYHKLW Pa3rpy3Ku.
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Sepam cepumn 80

DyHKUUU
3awmTa
KpMBbIe OTKNKOYEeHUA

Sananve EePCOHAM3NPOBAHHON KDUBOU OTKIIOHEHNS C MOMOLLBIO

nporpamMmHoro obecneyenns SFT2841

YpaBHeHue
k T
td(l) = ————— X<
1y p
( |s) -1
YpaBHeHue
A T
td(l) = +B X =
) I B
Is
YpaBHeHue
B D E

td(1)=|A + I + +

MepcoHann3npoBaHHas KpUBas OTKJIIOYEHUS
Onpepaensiemas 1o To4Kam ¢ NMOMOLLbIO KOHGUIYPALMOHHOO MPorpaMMHoro obecrieyeHnsi SFT2841, ata
KpuBasi N03BOJISIET PELUMTh BCE YACTHbIE 33124 KOOPAVHALMM 3aLLMT U MOLEPHU3ALIMN.

KpuBble 0TKII04YEHUS C 3aBUCMMOM BbiEPXKOW
BPEMEHU

KpuBbie oTkN104€HMs C 3aBUCUMOIA BbIEPXXKOW BPEMEHM Mo TOKY
MpepnaraloTcst pasnuyHble KPUBbIE OTKIIOYEHSI C 3aBUCUMOIA BbIAEPXKOI BpEMEHN s 60MbLUMHCTBA
BI/0B MPUMEHEHNS:

b kpuBble, ycTaHasnmeaemble cTarpaptom MIK (SIT, VIT/LTI, EIT);

b kpuBble, ycTaHasnmBaemble cTanpaptom IEEE (M, VI, El);

b 06bl4HbIe kpuBble (UIT, RI, IAC).

Kpusbie MIK
Tun kpuBon 3HaueHus ko3 GULMEeHTOB
k o B
CranpapTHas 00paTHO-3aB1CHMast BblAEPXKa Bpemern / A 0.14 0.02 2.97
OyeHb 06paTHO-3aBMCHMast BbiEPXKA BpeMeHU / B 13.5 1 1.50
JinutenbHas o0bpaTHO-3aBMCHMast BblAepXKa Bpemer / B 120 1 13.33
YpesBblyaiiHo 06paTHO-3aBIUCHMast BbifepXka BpemeHu / C 80 2 0.808
YnbTpa 06paTHo-3aBUCHMAst BblAEPXKa BpEMEHN 315.2 25 1
Kpusas RI
YpasHeHue:
) = - L 3,1T706
0,339 - 0,236 (E)
Kpugesbie IEEE
Tun kpuson 3HaueHus k03 GULMEHTOB
A B p B
YMepeHHo 06paTHO-3aBIUCHMast BbEPXKA BDEMEHU 0.010 0.023 0.02 0.241
OueHb 06paTHO-3aBUCHMAst BbIEPXKA BPEMEHU 3.922 0.098 2 0.138
Ype3BbluaiiHo 06paTHO-3aBMCHMast BbIEPXKA BPEMEHU 5.64 0.0243 2 0.081
Kpuebie IAC
Tun kpuson 3HaueHus koapPpuumeHToB
A B c D E B
06parTHO-3aBMCIMAs BbIAEPXKA 0.208 0.863 0.800 -0.418 0.195 0.297
BPEMEHM
OueHb 06paTHO-3aBUCHMast 0.090 0.795 0.100 -1.288 7.958 0.165
BbIZIEPXKa BPEMEHU

YpesebluaiiHo obpatHo-3aBucumas  0.004 0.638 0.620 1.787 0.246 0.092
BblAEPXKA BPEMEHU
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DyHKUUU
3awuTa
KpMBbIe OTKJTIOYEHUA

t(s) 4

101,21

T=2,10

0,6 0,8 IsO 6,4 15 200

CranpgaptHas kpnsas EPATR-C (norapugmmyeckas Lwkana)

YpaBHeHue ans 3alwmTbl N0 MUHUMAaIbHOMY
Hanpskenmio (ANSI 27)

td(l)= —1—

1-(gs)

YpaBHeHue Ang 3almTbi N0 MUHUMaNbHOMY
HanpsbkeHuio (ANSI 27)
Npn G=B/fum U/f

td(G)=
G _1\P
Gs

10 (A)

YpasHeHus gns kpusbix EPATRB, EPATRC

EPATRB
Ina0,6Ay 10y 6,4A
85386 T

100975 X ﬁ

td(10) =

Ing6,4Ayloy 200,0A

td(10) = 140,213 T _
100975 0,8

Ons10>200,0A

td (10) =T

EPATRC
L 0,6Ay 10y 200,0A

td (10) = 72 x 10-2/3x
2.10

10> 200,0 A
td (10)=T

KpuBbie OTKNIOYEHNS ¢ 3aBUCMMOWA BbIAEPXKKO BPEMEHU MO
HanpsHXeHuio
YpaBHeHue ans 3aWmThbl OT HANPsXKeHUs cmeLueHus Heitpanu (ANSI 59N)

T
A
Vs

td()=

1

KpuBbie OTKI04EHNS ¢ 3aBMCMMOIA BbIAEPXXKON BPEMEHU A1 OTHOLLEHUS!
«Hanps)XeHne/yacToTa»

Tun kpuBoi P
A 0.5
1
2
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Sepam cepwum 80 CDYI-IKUMM
3awmTa
OCHOBHbIe XapaKTepUCTUKM

PerynupoBka Kp1BbIX C 3aBUCMMOIA BbIAEPXKKOV BPEMEHU, C BbIAEPXKOM

Bpemenu T unu ¢ ko3appuumeHtom TMS

Bbiaepxka BpeMeHM KpUBbIX OTKITOYEHIS C 3aBUCHMOIA XapaKTEPMCTIKOI TOKOBOM 3aLLMTHI (32
VICKITKOHEHIEM MEPCOHANM3NPOBAHHBIX KPUBLIX U KPUBLIX R) MOXET 06eCreumBaThes 3a CYET PErynMpoBKM:
b Bpemenu T, sensioLerocs BpemeHem cpabarbisatus npu 10 x Is;

b koadduuveHTa TMS, COOTBETCTBYHOLLETO OTHOLLEHMIO T/B BbILLE YKA3aHHBIX YPABHEHMSX.

T Bpems Bo3BparTa
I> Is BbiXOR C BLIAEPKKO/ BpEMEHN Perynupyemoe Bpems yaepxatus T1 o6ecneynsaer:
I_l_ b 0bHapyxeH1e nepemexatoLMXcs 3amblkanmii (Kp1Basi C HE3aBUCUMOIA BbEPXKOI BDEMEHN);
— »t b cornacoBatue c anekTpoMarHuTHbIM pene (KpuBasi C 3aB1CHMOIA BbIEPXKOI BPEMEHN).
T : : Mpu Heo6X0AMMOCTY BpEMS! BbIEPXKN MOXET 6/10KMPOBATHCS.
L

DEB8340

| > Is curHan 3anycka 3awmTbl

:
;

»: [Be rpynmnbl ycTaBoK

Sawwmra ot Mexay¢da3HbIX KOPOTKUX 3aMbIKaHUIA U 3aMblKaHUI MeXay
OTiiovenve ¢a3oii n 3emnen

[ "7 Kaxmoe yCTpOACTBO MMEET f1Be rpynnbl ycTaBok: A v B ans obecneyeHns afantaumm perynmpoBok K
KOHMrypaumm ceu.

AKTVBHas rpynna ycTaBok (A unm B) onpegensieTcs 4epes Iornyeckuii BXog, uim 4epes cBs3b.

T

BennynHa Bbinepxkm

BPEMEHI BHYTPEHHErO

CYETHMKA
MpuMep ncnonb30BaHuS: ANg CETU B HOPMaJibHOM/aBapMInHOM peXxume

| | L b rpynna ycraBok A ncnonb3yeTcs A1s 3aLmThl CETU B HOPMAIbHOM PEXMME, KOrfia MUTaHue B CETb

lae—T1—> {4— T1 —+ MOJAETCs C PACTIPEAENUTENLHOMO MYHKTA 3NEKTPOCHAOXEHNS;

b rpynna ycrasok B ncnonb3yetcs 4is 3almhl CETY B aBapUItHOM PEXVME, KOTa NUTAaHME B CETb

MOJAETC OT aBaPMIAHOI0 reHeparopa.

O6HapyXeHve IEPEMEXAIOLLMXCS 3aMbIKaHUV C MOMOLLbIO DETYUPYEMOro
BpEMEHY yAepXaHus Tennosas 3aluTta 060PVAOBaHVI9I
Kaxpoe ycTpoiiCTBO MMEET [iBE rpynMbl yCTABOK NS 3alLyThl 060pyn0BaHMS B ABYX PeXMax paboTbl.

Mpumep ncnonb3oBaHus:

b ans TpaHcdopmaTopa: nepexstodeHme rpynn ycTaBok C MOMOLLBI0 TOrM4YECKOro BXOAA B 3aBUCMMOCTY
OT TOT0, Kakas BEHTUNSLMS TpaHChOopMaTopa UCTIONb3YeTCs, eCTeCTBEHHast U npuHyauTensHas (ONAN
unn ONAF);

b ans geuratens: nepexsioyeHne rpynn ycTaBok B 3aBUCHMOCTY OT YCTaBKYM TOKA C Y4ETOM
TEennoCTONKOCTM ABUraTensi ¢ 6710KMpOBaHHbBIM POTOPOM.

Bua uamepexun

Heo6x0auMo onpeaenuTb B M3MEPeHUii ANisi KAKA0r0 YCTPOMCTBA C GYHKLMSAMM 3aLLWTLI, KOTOPbIE
MOTYT MCTO/b30BATh HECKOBKO M3MEPEHII PA3NNYHBIX TUMOB.

Mono6Hasi perynupoBka NPUBOANT B COOTBETCTBIE BUE, UBMEPEHHS! C YCTPOCTBOM 3aLLMTbI U
06ecreynBaeT ONTUMabHYHO MPUBSI3KY YCTPOICTB 3aLUMThI K MMEIOLLMMCS BUAM U3MEPEHWIA B
3aBMCHMOCTY JaT4MKOB, MOAKIIOYEHHDIX K aHANIOrOBbIM BbIXOAAM.

DEB8147

Mpumep. Pacnpenenenne aaT4mkoB A5 BbINOAHEHWS GYHKLMN 3aLLmMTbI TPAHCHOPMATOPA OT 3aMblKaHus
Ha 3emnio ANSI 50N/51N:

b 2 ak3emnnspa 06beaMHeHbI ¢ GYHKLMEN 3MEepeHyist TOKa HyNeBoii NOCNeA0BaTeNbHOCTY 10 Ans 3alLuTbI
nepBHYHOI 06MOTKM TpaHcHOpMAaTOopa;

b 2 ak3emnnspa 06beauHeHb! ¢ GYHKLMEN 3MEepeHyist TOKa HyNeBoii NOCNeR0BaTeNbHOCTY 10 Ans 3alLuTbl
BTOPVYHOI 0OMOTKM TPAHCHOPMATOPA;

b 2 ak3emnnspa 06beanHeHb! ¢ dyHKUmel namepetis Toka l0S ais 3aluTsl TpaHchopmaTopa co
CTOPOHbI MCTOYHMKA NUTAHMNS;

b 2 ak3emnnspa 06beanHeHb! ¢ dyHKUmel namepetis Toka I0S ais 3almTsl TpaHchopmaTopa co
CTOPOHbI MCTOYHMKA NUTAHMS.

CsopHas Tabnuua

[TepBuitble n3MEPEHUs: npumep XapakrepucTuku DYHKUMM 3aLUTBI
2 rpynnbl yctaBok Au B 50/51, 50N/51N, 67, 67N/67NC

2 rpynnbl yCTaBoK, pexvmbl 112 49RMS — TennoBas 3alLmTa 060pyAoBaHNS

KpmBble 3aBUCMMOI BblaepXku Bpemern MK 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tvn 2,46

KpuBble 3aB1CMOIA BbiepXKu Bpemeru |EEE 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tvn 2,46

OBbl4HbIE KPUBbIE 3aBUCUMOIA BbIIEPXKI BPEMEHM 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tvn 2

Kpusble EPATR 50N/51N

KpuBble 3aB1CHMOIA BbIEPXKM BpEMEHM N0 Hanpskernio 27, S9N, 24

lepcoHan1anpoBaHHble KpUBbIE 50/51, 50N/51N, 50V/51V, 67, 67N/67NC t1n 2

Bpems B03BpaTa 50/51, 50N/51N, 50V/51V, 67, 67N/67NC Tun 2
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DyHKUUU
3awuTa
Inana3oH HacTporku

3awmra MaKcMManbHOI YacToTbl BpaleHus (ANSI 12)

100 - 160 % Wn 1-300¢
3awmra MMHUMabHO YacToTbl BpaLueHus (ANSI 14)
10- 100 % Wn 1-300c
3awmra MUHUMaJbHOTO NoNHOro conpotuenexust (ANSI 21B)
lMonHoe conpoTuenexue Zs 0.05-2.00Vn/Ib
KoHtponb Hacbiwenus (B/I'u) (ANSI 24)
Kpusas oTkno4eHms He3aBucumas BblaepxKa BpeMeHM
3aBucimasn Bbliaepxka Bpemenm (Tun A, B uam C)
Ycraska Gs 1,03 - 2 (OTHOCMTENBHO eAVHNLIbI) HesaBucmas Bblaepxka BpemeHm 0.1-20000c
3aBucKMas BbiAEPXKA BPEMEHM 0.1-1250¢
KoHTposnb cuHxpoHusma (ANSI 25)
/3mepeHHble 3HaYeHNs HanpPsXeHns JinHeitHoe dasHoe
HomuHansHoe nepBuUYyHOE JIMHelHoe HanpsXeHue
Unp cunx. 1 (Vnp cubx. 1=Unp cuHx.1/3) 220B-250«B 220B-250«B
Unp cux. 2 (Vnp cukx. 2 = Unp cuhx.2/3) 220B-250kB 220B-250kB
HomuHansHoe BTOpPU4YHOE JIMHelHoe HanpsXxeHue
Uns cux. 1 90-120B 90-230B
Uns cuhx. 2 90-120B 90-230B
YcraBku CUHXPOHU3MaA
Ycragka dUs 3-30% Unp cuhx. 1 3-30% Vnp cunx. 1
Ycraska dfs 0,05-0,5Ty 0,05-0,5Ty
Ycraska dPhi 5-80° 5-80°
BepxHsis ycraska Us 70 - 110% Unp cuhx. 1 70-110% Vnp cunx. 1
HuxHss ycragka Us 10 - 70% Unp cuhix. 1 10 - 70% Vnp cuux. 1
Mpoune HacTpoiku
Bpems onepexenus 0-05¢ 0-0.5¢
Pexvmbl paboTbl: yenosus oTcyTeTeus Hanpskennst  Het1 U EcTb2 Her1 W Ectb2
Anist Pa3PELLIEHNs BKIIIOYEHNS EcTb1 W Her2 Ectb1 M Her2
Her1 uckn. WIN Her2 Het1 uckn. WA Het2
Het1 WIN Het2 Het1 W Het2
Het1 U Het2 Her1 W Het2
3awmra MaKCUMasbHOro HanpsHKeHUs , InHelHoro unu ¢pasHoro (ANSI 27)
Kpusas otkntoyenms He3aBucumas Bblaepxka BpeMeHu
3asucumas BblAepPXKa BPEMEHU
YcTaBka 5-100% Unp 0.05-300¢
Bup uamepenus OcHoBHble katanbl (U) uin fononHutenbHbie kaHab (U’)
3awmra MMHUMaJIbHOTO HanpshKeHUs NPsIMOoiA nocnepoBarenbHocTy (ANSI 27D)
YcTaBka 1 Bblaepxka BpeMeHn 15- 60% Unp 0.05-300¢
Bup namepenus OcHoBHble kaHanbl (U) unm gononHutenbHble kananb (U')
3awuTa MMHUManbLHOro HanpsbkeHus ogHogdasHas (ANSI 27R)
YcraBka 1 BbliepXKa BpemeHn 5-100% Unp 0.05-300¢
Bup nsmepenuns OcHoBHble kaHanbl (U) unm gononHuTenbHble kaHanb (U')
3awmra MUHUMaIbHOTO HanpsHKeHUsl HyNeBoV NOCNeA0BaTeNIbHOCTHU TpeTbel rapmoHuku (ANSI 27TN/64G2)
Ycraska Vis (bukcupoBaHHas) 0.2-20% Vntp 0.05-300¢
Ycraska K (perynupyemas) 0.1-0.2 0.05-300¢
MwH. HanpsxeHue npsmoii nocneposarensHocn 50 - 100 % Unp
MuHMManbHas NonHast MOLLHOCTb 1-90%S (S= 3 xUnxIb)
MakcumanbHaa HanpaBneHHasi 3aWmMTa akTMBHOW MowHocTH (ANSI 32P)
1-120%Sn () 0.1-300c
MakcumanbHas HanpaBneHHas 3aWwmTa peakTuBHoi mowHocTu (ANSI 32Q)
5-120%Sn (" 0.1-300c
MuHumanbHas TokoBas 3awmra B ¢pasax (ANSI 37)
0.05-11b 0.05-300¢
HanpaeneHHasi 3awwmra MMHMMAaJbHOI aKTUBHOM MowHOCTH (ANSI 37P)
5-100%Sn (" 0.1-300c
Kontponb Temneparypbi (ANSI 38/49T)
YcTaBka aBapuitHoi curHanmaaumm TS1 0-180°C
Ycraska oTkiioyenms TS2 0-180°C
3awuTa oT aCMHXPOHHOTO PeXMMa ¢ noTepeii Bo30y)XaeHus (Mo MMHUManbHOMY NONHOMY conpoTueneHuio) (ANSI 40)
06uuas Touka: Xa 0,02Vn/I-0,2Vn/I+ 187,5 kOm
Kowtyp 1: Xb 0,2Vn/I= 1,4Vn/I+ 187,5 kOm 0.05-300¢
Kontyp 2: Xc 0,6 Vn/I—3Vn/I+ 187,5kOm 0.1c-300¢c

(1) Sn=33 xInx Unp.

Sclénelder 157

Electric



Sepam cepumn 80

DyHKUUU
3awmTa
Inana3oH HacTporku

MakcumanbHasi TOKOBasi 3aluTa 00paTHoii nocneposarenbHocTi (ANSI 46)
Kpmsaﬂ OTK/IO4eHUs Hesasucumas BbliepXKa BPEMEHN

Schneider Electric

MK: SIT/A, LTI/B, VIT/B, EIT/C

IEEE: MI (D), VI (E), EI (F)

RI2 (nocTosHHas HacTpoiika ot 140 100)

Ycraska ls 0.1-51Ib Hesasucumas Bblaepxka BpEMEHM 0.1-300c
0.1-51b (Schneider Electric) 3aBucvMas BbiLepXKa BpEMEHN 0.1-1c
0.1-11b (M3K, IEEE)
0.03-0.21b (RIR)
Bun uamepenms OcHoBHble KaHasbl (1) unu AononHUTENbHbIE kaHanb! (I’)
3awura MakcMManbHOro HanpsxxeHus 00partHoi nocnepnoBarenbHocTu (ANSI 47)
YcTaBka 1 BblAEPXKa BPEMEHU 1-50% Unp 0.05-300¢
Bup namepenus OcHoBHble KaHanbl (1) v LONonHUTENbHbIE KaHanbl (1)
lMpeBbiLIeHne NPOAOIKUTENILHOCTYM NycKa/Gnokupoeka potopa (ANSI 48/51LR/14)
Ycraeka ls 05-5Ib ST: Bpems nycka 0.5-300¢c
LT n LTS: Bbinepxka BpemeHn 0.05-300¢
Tennosas 3awmra kabens (ANSI 49RMS)
JlonyCTMbIil TOK 1-1.731b
[MocTosiHHas Bpemerm T1 1 - 600 MuH
Tennoeas 3awmra koHaeHcaTopa (ANSI 49RMS)
Tok aBapuifHON CUrHanu3aLmm 1.05-1.701b
Tok oTKNIOYeHns 1.05-1.701b
Touka Ha Kp1BOW OTKIKOYEHMS MPU HArpeBe YcTaBka Toka 1,02 x ToK OTKNI04EHMS - 2 Ib
YcraBka BpeMeHu ot 1 20 2000 MUH (nepemeHHblil Mana3oH, 3aBUCHUT OT TOKA OTKITIOYEHNS! W YCTABKM TOKa)
TennoBas 3awuTa anekTpuyeckoi mawmHbl (ANSI 49RMS) Pexum 1 Pexum 2
KoadduumeHT 0bpaTHOil NoCneaoBaTenbHoCTH 0-225-45-9
[MocTosiHHas BpEMEHM Harpes T1:1-600 Mmun T1:1-600 Mmun
Oxnaxpetve T2:5 - 600 MyH T2:5 - 600 MyH

Kcrakv aBapuiiHoii curHanu3aumi v otknioyenms (Es1 v Es2) 0 - 300 % HOMUHANBHOM TEN0BOI MOLLHOCTI

YcraBka HayanbHoro Harpesa (Es0) 0-100%

YCnoBus 3MEHEHUS HACTPOEK TEM/OBOIA 3aLLmTh Yepes norvyeckuii BXos

C nomoluibio ycraskm Is, perynupyemoii ot 0,25 fo 8 Ib

MakcumansHas Temnepatypa 060pyaoBaHIs 60 -200°C
Bup namepenus OcHoBHble kaHasbl (1) My AONONHUTENbHbIE KaHabl (1)
Sawwmra ot oTka3a Boiknioyarens (YPOB) (ANSI 50BF)
Hannume Toka 0.2-2In
Bpewms cpabartbiBaHus 0.05c-3c
3awmra ot ombo4HOro BKNoYeHUs B ceTb (ANSI 50/27)
Ycraska ls 0.05-4In
Ycraeka Vs 10-100 % Unp T1:0-10c
T2:0-10c

MakcumanbHasi TokoBas 3awmra B pasax (ANSI 50/51)
BpeMﬂ OTK/I0OYEeHUs

Bpems Bo3Bpata

KpwBasi oTk/t04ueHNst He3saBucyumas BblepxKa BpEMEHM DT
SIT, LTI, VIT, EIT, UIT (0 DT
RI DT
M3K: SIT/A, LTI/B, VIT/B, EIT/C DT v IDMT
IEEE: MI (D), VI (E), EI (F) DT wnm IDMT
IA:1, VI, El DT wn IDMT
MepcoHan1anpoBaxHas DT
Ycraska ls 0.05-241n He3asucumas Bblaepxka BpeMeHu MrH.; 0.05-300¢
0.05-241In 3aBucvMas BbILEPXKa BpEMEHN 0.1-125cnpu 10ls
Bpems Bo3gpata HesaBucumasi Bbiaepxka Bpemen (DT; yaepxaHue no taimepy) MrH.; 0.05-300¢
3aBucumas Bbinepxka Bpemenm (IDMT; Bpemsi BoBpara) 0.5-20c
Bup uamepenms OCHOBHbIE KaHanb! (1) My LononHuTeNbHbIe Katanbl (I°)
lMoaTeepxaeHue Het

MakcvmManbHbIM HanpsixeHeM 06PaTHOM NoCeoBaTENbHOCTI

MUHUMANBHBIM SIHEAHBIM HanpsxeHuem

(1) Orxnmovenmne c 1,2 Is.
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MakcumanbHasi TOKOBas 3aluTa oT 3ambikaHusi Ha 3emiio (ANSI 50N/51N unu 50G/51G)

Bpems oTk04eHus

Bpems Bo3Bparta

Kpuas otknioueHns Hesasucumas Bblaepxka BpeMeHn DT

SIT, LTI, VIT, EIT, UIT () DT

RI DT

M3K: SIT/A,LTI/B, VIT/B, EIT/C DT wam IDMT

IEEE: MI (D), VI (E), EI (F) DT wam IDMT

IAC: I, VI, El DT wam IDMT

EPATR-B, EPATR-C DT

lMepcoHanuanpoBaHHas DT

0.6-5A EPATR-B 05-1¢

0.6-5A EPATR-C 0.1-3c
Ycraska Is0 0,01 - 151n0 (HaumHasi ¢ 0,1 A) Hesasucmas Bblaepxka BpeMeHu Mrh.;0.05-300c

0,01-11n0 (HaymHasi ¢ 0,1 A)

3aBuCHMast BIAEPXKA BPEMEHM

0.1-12.5cnpn 101s0

Bpewms Bo3Bpata

He3sasucumas Bblaepxka Bpemenn (DT; yaepxanue no taitmepy)

MrH.; 0.05-300¢

3asucrmas Bbinepxka Bpemenm (IDMT; Bpems Bo3spara)

05-20c

Bup namepetuns

Bxop 10, Bxog I'0, cymma dasHbix Tokos 10X nm cymma dasHbix Tokos I'0%
MakcumanbHas TokoBas 3aluTa ¢ koppekuuei no Hanpsbkenuio (ANSI 50V/51V)

Bpems oTkI04eHUs

Bpems Bo3Bparta

KpuBas otknioyeHns Hesasucumas Bblaepxka BpeMeHn DT
SIT, LTI, VIT, EIT, UIT () DT
RI DT
MK : SIT/A, LTI/B, VIT/B, EIT/C DT v IDMT
IEEE : MI (D), VI (E), El (F) DT v IDMT
IAC:1,VI, El DT wam IDMT
lMepcoHanuanpoBaHHas DT
Ycraskals 0.5-24In Hesasucumas BblaepxKa BpeMeHu Mr.; 0.05-300¢
0.5-241In 3aBycHMas BiEpXKa BDEMEHM 0.1-12.5¢cnpn 101s0
Bpemsi Bo3Bpara Hesasucumas Bblaepxka pemenn (DT; yaepxanue no Taiimepy) Mr.; 0.05-300¢
3asucrmas Bbifepxka Bpemenm (IDMT; Bpems Bo3Bpara) 05-20c
Bup nsmepenus OcHOoBHble KaHasbl (1) uv AONONHUTENbHbIE KaHabl (1)
3awura koHAeHcaTopHoit 6aTapem ot HeGanaHca (ANSI51C)
Ycraska ls 0.05A-2I'n Hesasucimas Bblaepxka BpemeHm 0.1-300c
3awmTa MakKCMMabHOT0 HanpsHkeHus , nuHelHoro unu ¢pasHoro (ANSI 59)
YcTaBka v BbiiepXka BpEMEHN 50 - 150 % Unp nunm Vinp 0.05-300¢
Bup namepetus OcHoBHble katanbl (U) uin fononHutenbHbie kasas (U’)
3awmra o1 HanpsbkeHus cMeleHns HeruTpanu (ANSI 59N)
Kpusas oTkn04eHus He3aBucumas BblaEpXKa BpeMeHM
3aBC1Mas BbiEPXKa BPEMEHM
Ycraeka 2-80% Unp Hesasucumas Bbinepxka BpEMeHM 0.05-300¢
2-10% Unp 3aBucKMas BbiEPXKA BPEMEHM 0.1-100¢c
Bup namepenus OcHoBHble kaHanbl (U), nononHutensHble kasansl (U’) unn Hanpsixerue Heitpanm Vnt
OnddepeHumnanbHas 3awmra oT 3ambikalus Ha 3emnio (ANSI-64REF)
Ycraska IsO 0.05-0.8In(Inu20A)
0.1-0.8In(In<20A)
Bup namepenus OcHogHble katanbi (1, 10) unn gononHuTenbHble kaHansl (I°, 1'0)
OrpaHuyenue konuyectsa nyckos (ANSI 66)
0O6LLee KONMYECTBO NYCKOB 1-60 Mepuop, 1-64
KonuyecTBo nocnenoBatesibHbIX MyckoB 1-60 Bpemsi mexay nyckamu (T) 0-90 MuH

HanpaeneHHas makcumanbHasi TOkoBas 3awmra B pasax (ANSI 67)

XapakTepucTiyeckuit yron 30°, 45°, 60°
Bpems oTkI04eHUs Bpems Bo3Bparta
KpuBas oTknioueHns Hesasucumas Bblaepxka BpeMeHn DT
SIT, LTI, VIT, EIT, UIT() DT
RI DT
M3K: SIT/A, LTI/B, VIT/B, EIT/C DT wau IDMT
IEEE: MI (D), VI (E), EI (F) DT wnu IDMT
IAC: 1, VI, El DT wam IDMT
lMepcoHanuanpoBaHHas DT
Ycraskals 0.1-24In Hesasucumas BblaepxKa BpeMeHu Mr.; 0.05-300¢
0.1-24In 3aBycHMas BiEPXKa BDEMEHM 0.1-125¢cnpn 101s0

Bpewms Bo3Bpata

Hesasucumas Bblaepxka Bpemenn (DT; yaepxarue no taimepy)

MrH.; 0.05 -300¢

3asucrmas Bbinepxka Bpemenm (IDMT; Bpems Bo3Bpara)

05-20c

(1) Orxmoyermne npn 1,2 Is.
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HanpaBneHHasi MakcuManbHasi TOKOBasi 3aLMTa OT 3aMblKaH1s Ha 3emnio no npoekuyvu sektopa 10, Tun 1 (ANSI 67N/67NC)

XapakTepucTM4eckuit yron

-45°,0°, 15, 30", 45, 60°, 90°

Ycraska IsO 0.01 - 151n0 (HaunHasi ¢ 0,1 A) He3asucumas Bblaepxka BpeMeHu MrH.; 0.05-300¢
Ycraska Vs0 2-80% Unp
Bpewmsi no namsi Bpemst TOmem 0;0.05-300c

Mopor pocroBepHocTv VOmem 0;2-80%Unp

Bup n3mepenus

Bxon 10, Bxon I'0

HanpaeneHHas MakcumanbHasi TOKOBas 3alLMTa OT 3aMblKaHUS Ha 3eMJII0 B 3aBUCUMOCTH OT BeninyuHbl Bektopa 10, Tun 2 (ANSI 67N/67NC)

XapakTtepucTuieckui yron -45°,0°, 15°, 30°, 45°, 60°, 90°
Bpems oTkoueHus Bpems Bo3Bpata
Kpwsas oTknioueHus HesaBucumas Bblaepxka BpeMeHu DT
SIT, LTI, VIT, EIT, UIT () DT
RI DT
MOXK: SIT/A,LTI/B, VIT/B, EIT/C DT wm IDMT
IEEE: MI (D), VI (E), EI (F) DT wm IDMT
IAC: I, VI, El DT wm IDMT
lepcoHan1anpoBaHHas DT
Ycragka IsQ 0.1-15In0 (HaumHasi ¢ 0,1A) HesaBucumas BblaepxKa BpEMEHM MrH.; 0.05-300¢
0.01-11n0 (HaumHasi ¢ 0,1A) 3aBuCKMast BbiIEPXKA BPEMEHN 0.1-12.5¢cnpu 101s0
Ycragka Vs0 2-80% Unp

Bpems Bo3gpata

He3aBucuMas Bblaepxka BpeMeru (DT; yaepxaHue no Taitmepy)

Mr.;0.05-300¢

3aBMCKMast Bbifiepxka BpemeHy (IDMT; Bpems Bo3gpara)

0.5-20¢

Bup namepenus

Bxog 10, Bx0z I'0 unm cymma dpasHbix Tokos [0S

Hanpaaneuuaﬂ MaKCMMaJibHas TOKOBag 3aliMTa OT 3aMblKaHUS HA 3eMJTI0 B 3aBUCUMOCTHU OT BEJINYMHBI BEKTOpa |0, HanpaeJIeHHOro Ha CeKTop

oTkntoyeHus, Tun 3 (ANSI 67N/67NC)

HauanbHbliA yron cektopa OTKNI0YeHs 0°-359°

KoHeyHbIl yron cekTopa OTKIo4YeHNs 0°-359°

Ycragka Is0 Top CSH (c HommuHanom 2 A) 0.1A-30A He3asucumas Bbliepxka BDEMEHM MrH.; 0.05-300¢
TT1A 0.005 - 15In0 (HaunHas ¢ 0,1 A)
Top + apantep ACE990 (cepvm 1) 0.01- 1510 (HaunHas ¢ 0,1 A)

Ycraska Vs0 PacuetHoe V0 (cymma Tpex HanpshxeHuin) 2-80% Unp

N3mepentoe VO (BHewwHuii TH) 0.6 - 80 % Unp
Bua namepeHus Bxop 10 unm exop I'0
3awmra ot notepu cuHxponusma (ANSI 78PS)

Bbiaepxka BpemeH (KpuTepuii paBeHCTBa niolLaaen) 0.1-300c

MakcumansHoe KONMYECTBO KauaHuii MOLLHOCTM 1-30

Bpemsi Mexty ABYMSt UHBEPCUSIMIA MOLLIHOCTI 1-300c

Sawmra makcumanbHoii Yactotbl (ANSI 81H)

YcTaBka v BblAEPXKa BPEMEHN 50