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Komnanus Schneider Electric npucmynuna x soinycky <«Texuuuecxou
xoanexyuu Schneider Electric» 1a pycckom sisvixe.

Texnuneckas KOANEKUUSA NPeICMasisem coO0u cepuio 0moebHbLX BbiNYCKOG
01l CREUUAIUCTNOE, KOMOPble XOmeiu Ovl noayuums 6ojee noopooHyo
mexHuuecKkyio ungopmauio o npodyxuuu Schneider Electric u ee npumenenuu,
6 donoaHenue K momy, 4mo co0epiICUmcs 6 KaAmaiozdx.

B Texnuueckoii konnexuuu 6yoym nyoiukoeamocs MAmMepuaivl, KOmopvle
NO36ONLAM AYUWE NOHAMb MEXHUUECKUE U IKOHOMUUECKUE NPOOLEMbL U
SAGNEHUSL, BOSHUKAIOULUE NPU UCNOTIb30BAHUU JNEKMPOOOOPY06AHUS U CPEOCTNE
asmomamusavuu Schneider Electric.

Texnuueckas KOANEKUUR NPEOHASHAUCHA OJLSL UHICEHEPOB U CREUUATIUCITNOB,
PAdOMAIOUUX 6 SNEKMPOMEXHUUECKOU NPOMBIULCHHOCU U 6 MPOCKTNHBIX
OP2AHUSAUUSX, 3AHUMATOUUXCS PASPAOOMKOLL, MOHMANCOM U IKCHIY AMAUUETL
NEKMPOYCMAHOBOK, PACNPEOCTUMETDHBIX SNEKMPUUECKUX Cemell, CPeOCE U
cucmem agmoMamu3auui.

Texnuueckasn Koanexyus 6ydem maxdie nojie3na cmyoenmam u
npenodasamensm BY306. B netl onu natidym céedenus 0 HOBbLX MexXHOI02UAX
U COBPEMEHHBIX MEHOCHUUAX 68 MUpe INeKmpuuecmea u A6momMamuxuy.

B xaxcdom evinycxe Texuuuecxoti xoanexyuu 6ydem yziybienno
PACCMAMPUBAMBCA KOHKPEMHASL MeMA U3 00LACTU INEKMPULECKUX
cemeii, peaetiHoll 3auumnl U YnpasienHusl, NPOMuLULIEHH020 KOHMPOLL U
ABMOMAMUBAUUY MEXHOTO0ZULECKUX NPOUECCOB.

Baanepuit Caxcenrxos,
Texnuueckuii oupexmop

3AO0 <Illneiidep Inexmpux»,
Kanouoam mexnuueckux nayx
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Pe3iomMme

( )

TpeGyeTcs 3aLL1Ta aNeKTPOYCTAHOBOK B
COOTBETCTBIM C CYLLIECTBYIOLMMM CTaHAAPTAMN.
W3mepeHue napameTpoB CeTH AaeT BO3MOXHOCTb:
B ONPEfenTL KAYecTBO NOCTaBAEMON SHEPrn
m 06ecneynTb IhHEKTUBHOE UCMONL30BaHIE
NEKTPOIHEPTUN.

KombuHaums faHHbIX GYHKLMIA B OBHOM YCTpOCTBE
no3BoNseT:

M CHWU3WTb 3aTpaTbl HA YCTAHOBKY

M rapaHT1POBAT, YTO YCTPOICTBO paboTaeT
KOPPEKTHO NP NPaBUIbHOM MOAKIOYEHNM
13MepUTENbHBIX AATYMKOB K YCTPOIICTBY.

N\ J

DB115360

3alwuTa 1 U3aMepeHune

1.1. 3awumra

MHOXECTBO Pa3fINyHbIX ABNEHNIA MOXET HApYLLMTL HOPMATbHYIO PABOTY CETU B TRYEHUE XUSHEHHOTO
LMKIa 3NEKTPOYCTAHOBKM. [l NPenoTBPALLEHNs HEXeNaTeNbHbIX ABNEHNIA HEOBXOAUMO MCTIONb30BaTL
creuuanbHble 3alMUTHBIE MepbI.

3awura ot nopaxeHus ANEKTPUYECKMM TOKOM

9Ta 3aLuuTa KacaeTcs Nofiei, HAXOASLUMXCS B KOHTAKTE C YaCTIMI 3NEKTPOYCTAHOBKM MOJ, HAMPS)KEHNEM.
B Takom cnyyae HeobxoavMa 3aLuyTa oT MPSIMOrO WK HENPSIMOTO KOHTaKTa:

B NpsMOii KOHTAKT KacaeTcs Itoaei, KoTopble paboTaloT ¢ TOKOBeAYLMMM YacTsMy 060pynoBaHus. B
COOTBETCTBUM C Pa3NMYHBIMM CTAHAAPTAMM Ha 3NIEKTPOYCTAHOBKY (HanpuMep, HaLvoHanbHbIMY NF
C15-100 Bo ®paHLym nnm MexayHapoaHbLIMU, TakuMu, kak ctaHaapT MIK 60364) Heobxopnmo
NpeANpUHAMATb CeLasbHbe Mepbl AN1s 3aLMTh OT NPSIMOr0 KOHTaKTa (OrpaXieHus, U30MPOBaHHbIE
TOKOMPOBOASLLYE YaCTu, UCMO/b30BaHVE MOHUXEHHbIX HANPSXEHWH, nenonb3oBaHue Y30 Ha 30 mA, n
T.4.).

DB115361

B HenpsIMOii KOHTAKT KAacaeTCs JIOMEHA, HAXOASLMXCS B KOHTAKTE C AETaNMM, KOTOPbIE 0BbIYHO He
HaXOAATCS NOA HANPSIXEHWUEM, HO CAY4aiiHO OKA3A/MCh MOJ, HAMPSXEHEM BCNEACTBIUE NPOBOs N30MSLMN.
CraHaapTbl N0 ycTaHoBKe TpeGyIoT COBMOAEHIS CeLmabHbIX NPaBiu N0 3aLUMTe OT HEMPSMOT0 KOHTAKTa:
O] aBTOMATMYECKOE OTKITIOYEHNE UCTOYHIKA HANPSKEHMS MOCPEACTBOM 3aLUMTHOIO KOMMYTALWMOHHOMO
YCTPOWCTBA (HanpuMep, aBTOMATUYECKOrO BbIKIKOYaTeNS)

O MCMOb30BaHWe U30NMPYIOLLMX MaTepuanos knacea Il

O 3NEKTPUYECKOE PA3ZENEHNE NOCPEACTBOM UCMONb30BAHUS PA3LEMTENbHBIX TPAHCHOPMATOPOB, U .1,

3awmra ycTaHOBKM (MPOBOAHUKMN U Harpy3ku)

OTHOCUTCS K HEMONaaKaM, KOTOPbIE MOTYT MOSIBNSTLCS B CETW: KOPOTKOE 3aMblkaHue, Neperpyaka,
nepeHanpsixeHve v T.4. icnons3yemas 3awumTa rapaHTupyet paboTy YCTaHOBKM B COOTBETCTBUM C
NoTPEBGHOCTSAMI NONB30BATENS, CYLLECTBYIOLLMI HOPMAMI U CTaHAAPTaMU, KACaOLLMMUCS YCTPOICTB
3aLLKThI. Y106LI 06ECNEYNUTL BEINONHEHNE AAHHOM LienW, HE0BXOAVMO YYUTLIBATL CEAYIOLLME aCTIEKTI:
B MOLLHOCTb, HE0DXOAMMYIO 1Sl ANEKTPOYCTAHOBKY (MONY4aeMyI0 Yepe3 TpaHCHOPMATopb! Min
reHepaTopbl NepeMEHHOr0 Toka)

B napameTpbl Harpysku1

B Henonasku, KOTopble MOTYT MOSBAATLCS B CETH.

B cTanpapTax Ha anekTpoyCcTaHOBKM PEKOMEHYIOTCS MepbI M0 3aLLMTE B OTHOLLEHUW PA3HBIX TUMOB
0TKa30B. VX BLINONHEHWE ABASETCS 06513aTENbHLIM.

3awmTa oT BO3ropaHus anekTpooGopyaoBaHus
B coOTBETCTBIM CO CTaHAAPTaMM1 HEOOXO[MMbI KOHKPETHBIE PELLEHNS (rNaBHbIM 06pa30M, UCTONb30BaHNE
Y30 v yCTPOVICTB 3aLLMThI OT 3aMbIKaHWS HA 3EMITI0, @ TAKKE APYIWX TUMOB YCTPOWCTB 3aLLMTBI).
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1.2. U3mepeHue

3arparbl Ha 3HEPryIo SBASIOTCS 04EHb BAXHbIM MYHKTOM PaCcXOf0B.

CyLLecTByeT MHOTO NapameTpOB, KOTOPLIE CEAYET YYUTLIBATL NPV NOACYETE 3aTpaT Ha
371eKTPOYCTAHOBKY: TOK, HanpsiXeH1e, MOLLHOCTb, KPUBbIE HArpy3Kil, aHaN3 OTKIIOUEHNS, U T.4.
[laHHble napaMeTpbl BaXHbI 151 TOHUMaHWS SNEKTPUYECKMX NPOLLECCOB B aNneKTpoycTaHoBke. Konnyectso
paccmaTpvBaeMbIX apamMeTpOB 3aBUCHT OT BIAAA AESTENbHOCTU, 0COBEHHOCTEN 3NeKTPOYCTaHOBKM,
Tpebyemoii NPoM3BOAUTENLHOCTH, HEOBXOLMUMO TOYHOCTU U T.4.

MoaTomy Ao BbiGopa 060pyA0BaHIS BaXHO NPaBUILHO ONPeaenuTb TpeboBaHus, YT0BbI BblOpaHHbIE
13MepuTENbHbIE NPUOOPLI COOTBETCTBOBAIM TPEOOBAHMAIM.

C 3KOHOMMYECKOI TOUKY 3pEeHUs TOCPEACTBOM U3MEPEHUI B 3NIEKTPOYCTAHOBKAX HEOOXOANMO
00ecneynTb BuIMOSHEHME ABYX 33734:

B C OfIHOV CTOPOHbI, 3 HEKTUBHOCTb UCMOMBb30BaHYISI 3HEPrvM, APYrMM CIOBAMM, NOfaYa 3HEPrumn
33/1aHHOTO KAYECTBA /151 MUHAMaNbHOO NOTPe6eHUs Npu cobnoaeHN TPEBOBaHNIA K MOLLHOCTY
3N1eKTPOYCTaHOBKM. M03ToMy napameTp ahbeKTUBHOCTM HEMOCPEACTBEHHO BNMSIET Ha CYET 3a
3NEKTPO3HEPTMIO.

W C /Ipyroil CTOPOHbI, Ka4eCTBO 3HEPriW, KOTOPOE NPEeANosaraeT U3MepeHIe nokasareneli KayecTsa
3N1eKTPO3HEPriK, MUTAIOLLEN YCTaHOBKY. 9TO B 0COOEHHOCTY KACaeTCs YacTOThl TOKA UM HAMPSKEHNS, @
TaKXE YPOBHS HEMIMHEIHBIX UCKaXEHWIA.

DB115362
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U3MepeHue rapMOoHN4ecKvX TOKOB Mpy oMoy 610ka KoHTPoAs 1 ynpasnenns Micrologic.
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3alwura u U3MepeHune

1.3. KomOMHauus 3amTbl U U3MEpPEHns

[Mpy KOMOMHALWMM BYHKLWIA 3aLLMTbI M U3MEPEHIS B OIHOM YCTPOWCTBE MOXHO I0CTUYb MHOMUX
NpenMyLLECTB.

Bo-nepBbix 3TOT NOAXOZ NPUBOAWT K CHIXEHMIO 3aTPaT Ha YCTaHOBKY 000PYA0BaHMS:

YcTaHoBKa OIHOTO YCTPOIACTBA 060MAETCS AeLIeBNe, YeM YCTaHOBKA BYX YCTPOCTB. Mpy 3TOM coyeTaHme
3TUX 1BYX GYHKLMIA B OAHOM YCTPOIACTBE rapaHTUPYeT NPaBUIIbHYIO KanMBPOBKY AATYMKOB TOKA,
VICKITKOYAET PUCKY, BO3HUKAIOLLIME NPV NPOKNaZKe kabensi, 1 rapaHTUpyeT NpaBuiibHYI0 paboTy B Cryyae,
€C/IM YCTPOICTBO NPOLLIO MOMHYHO NPOBEPKY HA 3aBO/E-M3rOTOBUTEIE.

Kpome Toro, Heo6xoayMas TOYHOCTb 33IAeTCS A1 BCEVA LIeny M3MepeHuii (BKIlouas AaTyuku) nytem
3aBO/CKOI KannOPOBKM 3NEKTPOHHBIX CUCTEM C [IaTYMKAMM.

CeTb cBSI3U

[MoaknioyeHme K cnoBoii cetm

[Tlpumep ycTpoiicTa, COHETAIOLLEro 3aLUNTY 1 UMEDEHYUE:
asTomatnyeckwii Bikmo4arens Compact ¢ pacuenmutenem Micrologic

Schneider Electric Buinyck Ne 28



Pe3iomMme

9ddEKTUBHOCT UCMONB30BAHNS SHEPTUM BKITIOHAET
B Cebs:

m CHuXeHve noTpebneHuns aHeprm

= ONTUMK3aLMIO CTOMMOCTM 3HEPTUK

m [loBblLLEHME HAAEXHOCTY YCTAHOBKY

Buinyck Ne 28
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9P PeKTUBHOCTb MCNOJIb30BAHUS
3Hepruu

3¢¢BKTVIBHOCTb UCNOJIb30BaHUA 3HEPrn BKIIIOHAET B cebst obecrneyeHue 3aaHHOro YPOBHSA
NPOU3BOAUTENbHOCTH, 3aTPaT, KA4eCTBa, A0CTYNHOCTU 1 KOMdJOpTa npy¥ MUHUMaNbLHOM YpOBHE
MCNOb30BaHNS SHEPrK 3a Bpems XU3HEHHOro Lykia AaHHOro 060pyﬂ,OBaHMﬂ unu npouecca.

[ing obecneyeHus peryanpoBaxns Pacxofia SHEPrun HEO6X0AMMO BbINOMHUTL TPY 3aJa4N:

B CHUXEHUe NoTPeGNeHIs SHEPTUN: AONXHbI ObiTb CHIKEHDI BCE BUZbI MOTPEGASIEMON 3HEPTM HA BCEX
yuacTkax aKkcnnyaraumm

B ONTUMU3ALMS CTOMMOCTY SHEPTIM: CHUXEHME CTOMMOCTY MOMYYEHMS SHEPIUN, UCTIONb3YEMON NPy
aKcnnyarawum 060pya0BaHMS

M 0BbILUEHHAS HAAEXHOCTb 1 JOCTYMHOCTb: HAZIEXHas 1 ApdexTUBHAS paboTa 060pya0BaHMS
o6ecneymBaeT npubbib, NOTOMY YTO PUCK BIXOAA U3 CTPOSI CHUKEH MyTEM BbIOOPa NPaBMIbHbIX
NPOEKTHBIX PELLEHWIA 1 ONTUMANLHOI CTPATErK Pa3BUTHS.

e
Va YHuuBepcanbHas N
/7 3HepreTMyeckas cTparerus N \

CHW3uTb
notpebnexve
3Heprum

[MoBbICUTb
HaAEXHOCTb
1 JOCTYMHOCTb

OnTMMK3MPOBaTL
3aTparbl

Ha UHXEHEpHbIe

cetn

B 70 Xe Bpemsi st peasibHoro obecredenms 3Heproad;EKTUBHOCTY UCNIONb3YETCS TPK OCHOBHbIX METOAA:
B KOHTPOJb M aHANWN3 Y/yuLLAIOT NOHMMaHVE 3dhEKTUBHOCTY NOTPEBNEHMS 1 UCTIONb30BaHMS
3Heprum:

O 0603HaYaloT OPUEHTUPBI 1 BOMOXHOCTM A1l SKOHOMUM

O 0bneryaioT NPOBEPKY CYLLECTBYIOLLE CXeMb YPaBNeHs SHePronoTpedneHem

O MCMOMb3YHOT NPOrpaMMHOe 0GECTIEYEHIE 1 CEPBUCHI [i/ist UBMEPEHHSI, KOHTPONS 1 YTIPaBieHus.

B CYCTEMbl YyNPABIEHUs U PEryNMpoBaHus Jal0T BO3MOXHOCTb Gonee 3ddEKTUBHOIO UCMoNb30BaHNS
3Heprum:

O ynpaeneHue OCBELLEHNEM, CUCTEMAMM OTOM/IEHMS, BEHTUNSLWAM 11 KOHAMUMOHUPOBAHWS, CUCTEMbI
yrpaBneHusi 3AaHMeM, PELLEHNS MO aBTOMATU3aLyM 060PYL0BaHMS 1 NPOLIECCOB

] aBTOHOMHbIE YCTPOCTBA YNPABNEHMS - IaTYMKM NPUCYTCTBUS, TaliMepbl, TEpMOpene 1 Npuops!
[ZIVICTAHUMOHHOTO YNPABNEHNS!

O 4aCTOTHbIN Npeo6pasoBatenb A 3bbEKTUBHOTO YNpaBNeHWs ABUraTeNem.

H creuManuaupoBaHHOe 000PYA0BaHME CHUXAET NOTepH, MOBPEXAEHNS U BbIXO, U3 CTPOS:
] KOPPeKTUPOBKa KO3 dULMEHTA MOLLHOCTM 1 TpaHCHOPMATOPBI C BbICOKUM KT, CHUXAOT noTepu
] Ka4eCTBO 3NEKTPO3HEPrN: GUALTPbI, KOHAVLIMOHEPLI NUTAHNS, NOAABUTENN FAPMOHNK

] CMCTEMbI MOBBILLEHHOI HAAEXHOCTW CHUXAIOT BLIXOA U3 CTPOS M KOMUYECTBO NOBPEXAEHWI

Schneider Electric 5
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9 PeKTMBHOCTb MCNOJIb30BAHUS
3Hepruu

YnpaeneHue cuctemami
OTOMNEHNS!, BEHTUNALMI

Ynpasneve 1 KOHAMLIMOHUPOBAHMS!

OCBeLLeHeEM

Koppexuus
koadduumeHTa
MOLLHOCTI
Cuctema ynpasneHus
3/jaH1eM

ynpasnenus
3NeKTpo-
3Hepruein

Peluerns J
1o aBTOMATU3aLMN

M3mepenune
MOLLHOCTY

PetLieHnsi 110 3PEKTUBHOMY UCTIOILIOBAHMIO SHEPTVI B KOMMEDHECKUX 3aHNSX Y HA MPOMBILLIIEHHBIX MIOLLAAKAX
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Aucnneii npubopa FDM121
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2.1. OCHOBHbIE peLeHns ans JOCTUKEHNS
3Heproa¢p¢eKTMBHOCTU

2.1.1. U3amepeHue MOLHOCTH

VlamepeHMe MOLLHOCTM NpeaocTaBnsger BO3MOXHOCTb OTBETCTBEHHOMY NEPCOoHasy OnpeaennuTb peajibHoe
pacrpezieneHme SHeprum B CeTH.

PeLuenme Takxe npeanaraet BO3MOXHOCTb aHa/M3a SHEPronoTPeOdNeHNs ANst YyuLLEHNS UCNIONb30BaHNS
3HEprun, 3KOHOMUN CPELCTB U COBEPLUEHCTBOBAHMS 3PDEKTUBHOCTU NOCPELCTBOM:

B npenocTaBneHns UCX0AHbIX AaHHbIX NS JIOKanu3auum n0Tpe6meJ1e|7| ANEKTPO3Heprun

W onpeneneHus K03¢¢I/IL|,VIeHTa MOLLHOCTK B pea/lbHOM BPEMEHU 1 MOMOLLN I'IOTpeﬁI/ITeﬂ'iIM C LieJIblo
UCKIK04EHNS LWTpadoB

B DErucTpaLmy MakCMyMOB 3HEPronoTPe6IeHs (4151 Camoro LWMPOKOTo CMEKTPA MCMOMb3yeMOoro
000pya0BaHMS).

3anaya no M3MEPEHMIO MOLLHOCTY PELLIAETCS C MOMOLLBI0 YCTAHOBKM CTIELMAbHOM0 Npubopa co CTOPOHbI
VCTOYHMKA MUTAHMS U CO CTOPOHBI NOTPeOUMTENS. 3T TpexdasHblii U3MepuUTENbHLI NPUOOP BLICOKOrO
KayecTBa, KOTOpbIA NMPEOCTABASIET ONEPaTUBHOMY NEPCOHANY AAHHbIE B peaibHOM BpeMeHu. OCHOBHbIE
M3MEPEHNS BKITIOYAIOT B CE0S1 CreaytoLLve napameTpbl:

B TOK,

B HanpsKeHue,

B 3Heprus,

B MOLLHOCTb,

M 4acToTa,

B KO3QOULIMEHT MOLLHOCTH.

CambIM NpOCTLIM PELLEHNEM SBASIETCS NPUOOP /1S U3MEPEHNSt MOLLHOCTU C BUCTIIEEM, C KOTOPOrO
NEePCOHAN CYUTBIBAET AHHbBIE UM OTCNIEXVBAET NapameTpbl. Camblii BbICOKONPOU3BOLUTENbHbIVA BAPUAHT
- cUCTeMa, KOTOpast BKITIOYAET B CE0S HECKOSIbKO MPMOOPOB ANs USMEPEHMS MOLLHOCTM 11 MPOCTON NakeT
NPOrpaMMHOro 06ecrneyeHus.

Pa3BuTas cuctema KOHTPOAs MOLLHOCTM NPeAOCTABASET Bonee TOUHYI0 MHAOPMALMIO MO
3N1eKTPOCHAOXEHMIO Hanboee OTBETCTBEHHBIX NOTPEOUTENEN 1 BBOAUT HEOOXOAUMBIE AaHHbIE 1S
PerucTpaumm 1 COPTUPOBKM OCHOBHBLIX COBLITII B ANEKTPOCETH. [JaHHasi CUCTEMA KOHTPOAS MOLLHOCTM
COCTOUT M3 MHOrO®YHKLIMOHASbHBIX, TO4YHBIX IPMOOPOB, YPaBAsiEMbIX NPOrpaMMHbIM 0BecneyeHnem
KOHTPOAS 1 PErya1pOBaHMs MOLLHOCTY MOCPEACTBOM HOBEILLMX TEXHONOTUiA CBA3N.

YT

CucTema yrpasieHmns N3MEPEeHNEM MOLUHOCTU

Schneider Electric



DB115555

KorpeHcaropHas 6atapes 19 KOMIEHCALM PEAKTUBHOMH MOLLHOCTH

9 PEeKTUBHOCTb UCNONb30BAHUS
3Hepruu

2.1.2. YnpaBneHue CUCTEMaMM OTOMJIEHUS, BEHTUAILMK U

KOHAULMOHUPOBAHUA

YnpasneHue cucTeMamu OTOMEHNS, BEHTUNIALIAM 11 KOHAMLMOHMPOBAHWS BKIIOYAET B Ce6S1 NPOAYKLIO,
CUCTEMbI W YCAIYrI, KOTOPbIE HANPaBAEHb! HA PErynnpoBan1e 060pya0BaHNs apaMeTpoOB CUCTEMbI,
4T00bI:

B obecneymBaTb HEOOXOAMMbIE YCNIOBISI OKPYXAIOLLEii CPefibl (TeMnepaTypa, BO3ayX, CKOPOCTb
[JIBUXEHVS BO3yXa, BNaxHocTb, C02 v T.4.) Ans yno6CTBa Nonb30BaTeNeii M CHUXEHWS SHepro3aTpar B
3f1aHUM

B CHWXaTb NOTPebeHe 3Heprum

W CHWXaTb [ipyrie 3aTpaTbl, HANPUMEP, 3aTpaThbl Ha 3KCMyaTauuio, 00CYXUBaHUE U PEMOHT.

Mpeumyuiecrea

B CMCTEMA OTOMJIEHMS, BEHTUNISILMM M KOHOMLIMOHMPOBAHS: MOXET NoTpebnsth 10 70% nonyyaemoit
3HEpriv B 3aBUCUMOCTM OT TUMOB 3AaHUIA

B MOXHO UCMO/Ib30BATh COYETAHNE Pa3HbIX METOLOB U151 CHIXEHNS SHEPro3aTpar Ha CucTemy
OTONNEHMS, BEHTUNALMM 1 KOHAMLMOHMPOBaHUS Ha 15 - 30%:

O] 3a[@HHasi BeNMYMHA TeMMePaTypbl N0 NPOrpaMMe B COOTBETCTBIUN C KOAIMHECTBOM PaBOTHIKOB B
NOMELLEHNN

O perynpoBaHue MOLLHOCTY HarpeBa uin OXIaxXaeHusi B COOTBETCTBUM C HaKTUYECKMMM
noTpe6HoCTIMM

O] MOBbILLEHWE TeMMEPATYpbl 10 KOMbOPTHOTO YPOBHS, KOTAA YCTAHOBNIEHO NPUCYTCTBUE NOLEN

O perynpoBaHue NpOU3BOAUTENLHOCTY CUCTEMbI BEHTUSILWM B 3aBUCUMOCTM OT HAMYNS NIIOLEI Min
YPOBHS! 3arpsi3HEHNSs BO3LyXa

O] UCNONb30BaHUe 0TPABOTAHHOTO BO3MyXa ANsi 000rPeBa C Liesbio KOHOMIUN SHEPTUM.

2.1.3. YnpaBneHue oCBeLLEHNEM

OcBelLieH1e MOXET NpeacTaBnsTh 10 40% noTpedneHns SHeprum B 3aBUCUMOCTY OT TUMOB 3HAHNIA.
YnpaeneHue 0CBELLEHNEM SIBAISIETCS OLHM M3 CaMblX MPOCTbIX COCOO0B 3KOHOMMM 3aTpar Ha
3neKTPO3Hepruio. NMpu NCnonb30BaHUKM peLLenmii 3GPeKTUBHOMO YNpaBneHus OCBELLEHNEM NOTPeduTeNm
MOTYT C NIETKOCTbIO CAKOHOMMTb 0 50% Ha cyeTe 3a ANEKTPUIECTBO N0 CPABHEHMIO C TPAULIMOHHBIMU
cnocobamu. Peluenms no ynpaenexmio 0CBeLLeHneM 00eCTe MBalOT aBTOMATUYECKME CPELCTBA
PErynvpoBaHIsi OCBELLEHMS, OCHOBAHHLIE Ha 3 OCHOBHbIX MApaMeTpax - BPEMSl, MHTEHCUBHOCTb 1
MPUCYTCTBME.

PeluieHns MoryT ObiTb MPOCTBIMY - TAKUMM, KaK TaiiMepbl, 1 [I0BOILHO COXHBIMU, BbINOTHEHHBIMM 110
TEXHUYECKIM YCIOBUSM 3aKa34uKa, HO MPY 3TOM TMOKUMM U LIEHTPANIM30BAHHBIMM, SIBMSISICH YaCTbIO
CUCTEMbI BTOMATM3ALIM 30aHUIA.

2.1.4. KomneHcauus peakTUBHOW MOLLHOCTH
KoadduumeHt motHocTv (PF) npeactaBnsieT coboii OTHOLLIEHWE aKTUBHO MOLLIHOCTY K MOHOM
MOLLHOCTH, NOTPe6NsSeMOii 31eKTPOYCTAHOBKOIA.

PF = BT1/kBA

KomneHcaumsi peakTMBHO MOLLHOCTM 3aK/I04AETCS B YBENNYEHUM KOIDDULMEHTA MOLLHOCTY 10
3HaueHms 6am3koro k 1 (onTumansHoe 3HaueHue 0,92 — 0,95). bonee HU3KOe 3HAYEHME 03HAYAET, HTO
NUTAIOLLLE CETbIO ONMKHA NOMABATLCS PEAKTUBHAS SHEPIUS, A 3TO YBENIMYMBAET NOTPEOSEMBIiA TOK.
KomneHcaums peakTMBHON MOLLHOCTW 0BbIYHO JOCTUFAETCS MyTeM YCTAHOBKM CrieLMabHbIX
KOHAIEHCATOPHbIX 6aTapeil. batapes komneHcaummn Ko3dduLMeHTa MOLLHOCTH, YCTAHOBNEHHAS
napasieibHo C HarpysKkoM, paccyuTaHa Ha yBenuyeHme koadduumeHTa MoLHOCTM B paccMaTpruBaemMon
TOYKM CETU U YMEHBLLEHWE PEAKTUBHON MOLLHOCTH.

Mpeumyuwiecrea

B CHWXAET MOJHYI0 MOLLHOCTb HarpysKku

B CHWXAET 3aTparThbl M0 CYETaM Ha 3NEKTPOIHEPT IO

M []aeT BO3MOXHOCTb ONTUMU3NPOBATH 3IEKTPOYCTAHOBKY 3aKa3uuka, 3NEeKTPUYECKYIO CETb M reHepaTop
MOLLHOCTK.
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2.1.5. ABTOMaTH3aLMa 3aaHUN

Cuctembl aBToMaTn3auum 3ﬂ,aHI/II7I BKJII04AIOT B 05 060pyﬂ,0BaHVIe U KOMMYHUKaLK Ang ynpasnieHns,
KOHTpON4, onTuMK3aLum un Oﬁcﬂy)KI/IBaHVIﬂ WHXEHEPHbIX cereit 30aHNs:

m MexaHuyeckoe u NeKTpuyeckoe o6opy,u,osaHV|e (Harpes, BEHTUNALMS, KOHAULMOHMPOBAHNE BO3yXa,
OCBELLEHIE, Xanioau, pacrpefieNieHne MOLLHOCTA U T.J,.).

m 6€e30MacHOCTb (KOHTPOSb I0CTYNA, CUCTEMA BUAEOHABMIONEHNS U T 1. ).

Mpeumywiecrea

m B 3paHusx npumepHo 80 % noTpebneHust SHeprum NPUXoAUTCS Ha CUCTEMbI OTOMMIEHNS, BEHTUNSLIAN,
KOHAMLMOHWUPOBAHWS W OCBELLEHNE

m Cuvctema aBTOMAaTM3aLMK 30aHns CNOCOBCTBYET SKOHOMMM SNIEKTPOSHEPIUM, TaK Kak OHa MOXET
YNpaBnsTb BCEMI KOMMYHa/bHBIMM YCIyraMm (CUCTEMA OTOMNEHMS!, BEHTUNSILMM, KOHAMLIMOHUPOBAHUS,
OCBELLEHE, Xaio3u, MOLLHOCTb, 6630MacHOCTb) M NPeAOCTaBASET BO3MOXHOCTb ONTUMM3ALYM 3aTPaT:
[nocTuraeTcs akoHomus ot 15% 10 30% pacxo10B Ha ANEKTPOIHEPTUI0

m OnTumm3aums paboTbl MHXEHEPHBIX CETel 30aHNS B TEYEHNE BCETO XM3HEHHOTO LKA 060pya0BaHUS
obecneynBaeT noTpebuUTento MakCUManbHyio 3GQEKTUBHOCTb MCNONb30BAHMS ANEKTPOIHEPTUU.

2.1.6. Cucrema ynpaeneHus aHepruein

2.1.6.1. CurHanusaums n peructpauus coObITHiA

DyHKUMS cUrHaNM3aLmMy 06ecneynBaeT NPeayNPEXAEHNs ONepaTopa B CIy4ae, ECi TO UM UHOe
cobbITHE (MpeBbilLeHre UKCUPOBAHHOIO NMOPOra, NEPErpy3ka, 3aMbIKaHIUE Ha 3EMJTHO U T.[L.) MPOUCXOAUT
B QMIEKTPUYECKOI CETU, TOT/IA Kak yHKLMS PErCTPALIM 3ar1ChIBAET COOLITUE (C yKa3aHUEM BPEMEHN) 1
COXPaHSET B 6a3e IaHHbIX.

3T1a MHHOPMALVS MOMOTAET ANEKTPOTEXHUYECKOMY NEPCOHay GbICTPO UCKaTh, ONPEaeNsiTs 1
aHaM3NPoBaTb NPOBNEMHBIE YYACTK LIeNH, HEUCIPABHOCTY 1 0TKa3 060PYA0BaHHS, & TakXe
NpeanpUHAMATH LWary No NPeAOTBPALLEHMIO 3TUX COObITUIA B Gyayliem.

CocTaBHbIE 3IEMEHTbI CUCTEMBI BKIIIOYAIOT B CE03:

B rpaduyeckne NpeacTasneHus

B CurHam3auuio 1 yseaomiieHne o Hanbonee BaXHbIX 3KCnnyaTaLMOHHbIX NapaMeTpax U BO3MOXHbIX
pucKax

B 110CNea0BAaTENbHYI0 PEruCTPaLIIo COBbITHIA

M COCTaBNeHve 0TYETOB M0 3KCMyaTaLlMOHHbIM nNapamMeTpam Ansg onpeaeneHns BOSMOXHbIX NPUYNH
NPOCTOS! MW NOBPEXAEHUS 060PYA0BAHNS.

Mpeumywectea

Hanuuue 0T4€TOB N0 3KCMANYyaTaLUMOHHBIM MAapaMeTpaM IaeT BO3MOXHOCTb MOTPEOUTENSIM pearnpoBatb
ObicTpee 1 3PPEKTUBHEE M YMEHBLIUTL HEFAaTUBHOE BO3LENCTBIE Ha 0D0PYA0BAHME KPUTUYECKNX
CUTYaUWiA MW NOSHOCTbIO NPELOTBPATUT UX BO3HUKHOBEHME.

[ins1 BHINONHEHWS! 3TOV 33341 HEOBXOMMMO YYUTBIBATb HECKONKO paKTOPOB:

B TOYHOE, CUHXPOHM3VPOBAHHOE M0 BPEMEHH U3MEPEHUE MOLLHOCTY 11 OTCIEXMBAHIE HEMCTIPABHOCTEN
M CTPYKTypa 06MeHa AaHHbIMM 1 NPporpaMMHoe 06ecneyeHme s OLeHKY paboTbl CUCTEMDI 1
0rnepaTMBHOMO YBEAOMIIEHUS NEPCOHaNa

B CPEe/CTBA NPOrpaMMHOro 06ecreyeHns Ans yropsfounBaHns, GuabTpaLyMmy 1 NPEACTaBAEHUS JaHHbIX.
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9 PEeKTUBHOCTb UCNONb30BAHUS
3Hepruu

2.1.6.2. OnTumn3auus ynpaBneHus pecypcamm

PerynspHoe 06cnyXu1BaHue 1 MOSEPHU3ALMS SNEKTPOCETU Ha MPOTSXEHUN BCETO XM3HEHHOO LKna
060pya0BaHMs HeOOX0AMMbI 1St 3GPEKTUBHOMO SHeprocHabXeHUs noTpedutens. Ynpaenexue
pecypcamu Heo6XoaMMO st BCEX MEPONPUSITHIA, UCTIONb3YEMbIX ANSh IOCTVXEHNS IAHHOI LIENN npi
YCOBUM ONTUMAJIbHOM CTOMMOCTH.

Mpeumywecrea

OnTUMM3aLMsi pecypcoB No3BOASET NOTPEOUTENIO M3BexaThb YOBITKOB B pe3y/bTaTe aBapuii B cucteme
3HeprocHabXeHWsi M rapaHTUPYET, Y4TO OH NOMy4aeT HEOOXOAMMOE KaYECTBO ANEKTPO3HEPTIM NpH
BbINONHEHWW CTIEAYIOLLVX YCTIOBUI:

B Hapiexalee obcnyxuBaHie 060pyAOBaHS 1St 0DECTeYeHIst HOPMaNbHOI AKCMyaTaLWK B TeYeHNEe
€ro cpoka Cnyx0obl

M rapaHTIs NOCTOSIHHOrO 0BHOBEHMS 0BOPYAOBAHMS U MPUHSITUE PELLEHNI OTHOCUTENBHO
06CcnyxvBaHus, MoaUdUKaLMM U1 3aMeHb

M HacTpoiika CTPYKTYPbI CETU 151 BLINOHEHWS) KOHKPETHBIX TPEOOBAHWIA.

YnpaeneHue pecypcami noBbILLAET 3bPEKTUBHOCTL 06CTYXVBaHMS U SKCTTyaTaLyui 6naroaaps Hamunio
CMCTEMbI YNPaBNEHNs JaHHbIMU. [JaHHas cucTema:

B XPaHWT ONMCAHWE YCTAHOBIEHHOTO 060PYA0BaHHS

B DErvICTPUPYET BCe JaHHbIE, OTHOCALUMECS K 06CNYXMBAHMIO 060PYA0BaHNS B TEYEHWE €ro Cpoka
CyXObl

B aHAM3NPYET AaHHbIE, NOCTYNAIOLLME ANCTAHUMOHHO OT 060PYA0BaHMS.

IpuvmeHerve ynpaBneHms pecypcamu TpebyeT BbiNONHEHUS CeayloLLmX 3aiay:

B KOHCYNbTALWMOHHBIE YCAYTI A5 OLIEHKVU YCTAHOBKM 11 COCTABEHWSI NNIAHOB

m o6cnyxvBaHve (B cy4ae BO3HUKHOBEHISI HEMCTIPABHOCTEN W NpefynpeauTeNnbHoe)
M MOAEepHU3aLys (HOBblE NPOEKTLI 1 MoanduKaLms)

B KOHTPOJb TEKYLLIEr0 TEXHUYECKOrO COCTOSIHMS

W ynpasnexue (MHPOpPMaLMOHHas cucTemMa).

2.1.6.3. OnTumusauus TapudoB Ha 3NEKTPOIHEPIUI0

[Ing rnaBHbIX 3HEPrETUKOB U PyKOBOACTBA Hanbonee BaXHbIM acrekTOM SIBNISIETCS HauMe HAAEXHOro
KOHTPakKTa Ha NOCTaBKY 3N1EKTPO3HEPrUK. 3aknounB Haubonee BbIroAHbIE J[0roBopb! Ha NOCTaBKy 1
WHBECTUPYA B CXEMbI, obecneunBatoLLme Hanbonee BbIroHbIe Tapuobl, I'IOTpeﬁVITeJ'IVI Moryt
ONTUMU3MPOBATbL 3aTPATbl HA 3IEKTPOIHEPTUIO.

Mpeumyuiecrea

m [ocpencTBom aHanu3a TapudoB HA ANEKTPOIHEPT IO, COBOKYMHOCTH AAHHLIX NOTPEONEHNs
3NEKTPO3HEPIUM 1 aHANM3a BO3MOXHOCTEN MO CHUXEHMIO SHEPronoTPeBIEeHms rNaBHbIe 3HEPreTUKN
MOTYT CYLLIECTBEHHO MOB/IMATL HA CTOMMOCTb KOHTPAKTa C NOCTaBLUUKAMM SNEKTPO3HEPrun. 3HaHve 0 TOM,
KaK MCNONb3yeTCs ANEKTPOIHEPris, noTpednsemas NpeanpusT1eM, NpeaoCTaBsieT OrpOMHOE
NPEMMYLLIECTBO /1Sl PYKOBOAWTENS NPY NEPEroBopax Mo CTOMMOCTW KOHTPaKTa. [NaBHbIE AHEPreTukM, kak
NpaBUo, NPUHUMAIOT aKTUBHOE Y4acTHe B OLLEHKE He0OXOAMMOr0 KONIMYECTBA NOCTABNSIEMON
3NEKTPO3HEPT M 1 aHAN3e PUHAHCOBOI COCTABASIIOLLIEIH KOHTPAKTa.

B 3aBMCMMOCTM OT Tapud0B, NPEAIOXEHHBIX MOCTABLLMKAMM, U HArpy30K NOTPEOUTENN MOTYT CHU3UTL
Pacxofibl ANEKTPO3IHEPrUM Pa3NNyHbIMM CNOco6amu.

m Pacxoibl Ha NMKOBOE NOTPE6IEHME MOTYT BbiTb CHUXEHBI MyTEM BDEMEHHOIO OTKITIOYEHUS
HENMPUOPUTETHBIX Lieneit. Kpome Toro, SHeprocHabxeHue B Nepyop niuka Harpy3ku MOXeT 06ecrneynBarbes
JIOKANbHBIMI UCTOYHUKAMIU SHEPTUU.

m [lotpebuTteny Taicke MOTYT UCNOMB30BATL CrELMANbHbIE Tapudbl, NpeaaraeMble
3HEProcHabXatoLLVMK OPraHM3aLMSIMK, Y KOTOPLIX €CTb OFPaHUYEHIS HA NOCTABKY 3NIEKTPOSHEPTN
(Hanpumep, B neTHMiA nepuog). CornalueHme 0 COKpaLLeHn NoTpebaeHus No3sonsieT noTpedbutenio
MoNyyaTh BLIFOAY OT «NPUBEKATENLHOr0» Tapida Ha ANEKTPO3HEPrMio. M0Nb30BaTENM HA BPEMS! CHUXAIOT
Harpy3ky, koraa ato TpebyeTcs SHeprocHabXaloLLe OpraHU3aLmm.

= Tapudbl, 3aBUCALLME OT BPEMEHH CYTOK, SBNSIOTCS APYrAM CTUMYJIOM /1Sl TeX NOTpebuTeneil, Kotopbie

MOTYT NepepacrnpeaensTb Harpy3Ky o BPEMEHM CYTOK 1 TakuM 06pa3oM CHIXATb CyMMY CyeTa 3a
3NEKTPO3HEPTMIO.
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® VIcKii04eHme 3aTparT Ha peaKTUBHYI0 MOLLIHOCTb ABNSIETCS APYTAM CrIOCOBOM ONTUMMBALIMIN PACXO/I0B.
VHOYKTUBHBIE Harpy3ku, Takue, Kak TpaHChOPMAaTopsl v ABUTATENM, UCMOMb3YIOT HE TOJKO akTUBHYIO, HO
11 PEAKTMBHYIO MOLLHOCTb., PeaKTUBHas MOLLHOCTb, B OT/INYIM OT aKTUBHON, HE NOTPEGISETCS Harpyskoi, a
JWLLb 3aN1ACAETCA B HEii B TEYEHIe YETBEPTU Nepropa KonebaHus nepeMeHHoro Toka anekTpoceTy. B
CreflyIoLLYI0 YETBEPT NEpUoA PEaKTUBHAA SHEPT S BOSBPALLIAETCS B CETh. NEKTPUYECKME CETH ONKHI
o6ecrieynsaTb MPONYCKHYIO CIOCOBHOCTL /19 NOAEPXAHMS aHHOI PEAKTUBHOM MOLLHOCTY, a 3aTpaThl Ha
PEaKTMBHYIO MOLLHOCTb YBE/MYMBAIOT CYMMY CYETa 3a 3NIeKTPO3HEPruio. Eciiv Tapud BkitoyaeT B cebs
Pacxofibl Ha PEAKTUBHYIO MOLLIHOCTb, YBENYeHNe KOahdULIMEHTA MOLLHOCTY SBASETCS CroCOBOM
VCKIIOYEHMS! STO CTATbI PACXOMIOB U3 CYETA 3a ANEKTPOSHEPTUIO.

2.1.6.4. AHanu3 UCNoNb30BaHNS 3HEPTUK

AHann3 ncnonb3oBaHNS SHEPrM Ha OCHOBE OTHETOB 3a MPOLUEALINIA NEPUOL AT NePCoHany
BO3MOXHOCTb NOHUMAHWS TEHAEHLWIA 3MeHeHUs aHepronoTpebneHus B byayiem. OpraHusaumm,
KOTOpbIE HE UMEIOT JOCTYNA K YKa3aHHOMY TUMY IaHHbIX, MOTYT HE 3aMETUTb Hauboee CyLLECTBEHHbIE
TEHAEHLMN NPU PACCMOTPEHNN BOMPOCA NOBbILLEHMNS AHEProaddEKTUBHOCTL:

B NpyYHUMAaeMble Mepbl N0 BONPOCaM 3HeProcOepexeHns MOryT ObiTb HeaddEKTUBHBIMM UK MOTYT ObiTb
3D dEKTUBHBIMU BHAYANE, HO X 3QDEKTUBHOCTb CHU3UTCS CO BPDEMEHEM

B MOryT ObITb NPONYLLEHbI CYLLIECTBEHHBIE OLUMOKM B CYETAX 32 3HEProcHabXeHne

m 6e3 TOYHBbIX JaHHbIX 3PHEKTUBHOCTb Y4eTa UCTIONb30BAHHOI SHEPrUN HEBLICOKAS 1 3TO MOXET
NPOTMBOPEYUTH UHTEPECAM OPraHM3aLn.

Mpeumywecrtsa

CTpaTervm n D,BVICTBI/IFI )11 aHaIM3a UCMOJIb30BAHNS 3HEPT MU HAYMHAOTCS C NPOCTLIX U 3aKaHY1BAOTCSA
CaMbIMW CNOXHbIMK:

H 6a3oBble U3MEPEeHUs IHEPrUU [1151 BCEX CYLLIECTBEHHbIX MHXEHEPHbIX CeTeli (Bofa, BO3MyX, ras,
3NIEKTPUYECTBO, Nap) NO3BONST NEPCOHATY 0603HAYNTL HAMBONEE BAXHBIE YYACTK [NS YAYHILEHNS

3D HEKTUBHOCTU UCNO/b30BAHNS SHEPT UM

B 1CnoJib30BaH1e NPorpaMmMHoOro obGecneyeHus )19 BbIMNOJHEHNS CPABHUTENbHBIX PACYETOB,
T03BONSIOLLMX NIEPCOHANY 0OHAPYXMTb Y4aCTKM CUCTEMbI, FE MOXET ObiTb OCTUTHYTA SKOHOMMUSI
3HEpruu, a Takxe PacyeT BO3MOXHOM 9KOHOMUM

H OTYeT 0 pacnpejeneHnn 3aTpar no3BosET NEPCOHANTY NPOBEPSITH CHETA 38 3HEPrONOTPEONEHNE 1
opMMPOBaTb COOCTBEHHYIO OTYETHOCTD. [PEeNOCTaBNEHME AAHHOM OTYETHOCTY PYKOBOACTBY MOMOraeT
NPUHUMATD PeLLeHnd, NPUBOAALLME K SKOHOMUKN 3HEPI UM U CHUXEHWM 3aTparT.

| paaﬁusxa cyerta o noapasaeneHusm no3BosIFET BlafenbLy 3aaHUs Unv npeanpudaTs Bbinucatb
CYET KaXI0MY apeHaaTopy ans adhdEKTUBHOIO NOTPeOeHUs NeKTPIUYECTBA, TakuM 00pasoM
yCTaHaB/IMBasi UCTOYHUKM 3aTPAT HA NEKTPOSHEPTUIO U MOTUBUPYS Pa3yMHOE UCT0JIb30BaHUE IHEPTUN.
BnanenbLibl TakKXe MOTYT MaKCUMAJTHO YYECTb MOTPEOHOCTY B SHEPTETUYECKMX PECYPCaX sl KXIO0ro
apeHaaTopa ¢ rapaHTIeit BO3BpaTa pacxofioB. Bnanenel MoXeT CHU3UTb CyMMapHoe noTpebnexne
3Hepruv g 30aHus Ha 8 - 10 %, ycTaHaBnMBasi OTBETCTBEHHOCTb KaX/0r0 apeHaaTopa 3a pacxodbl Ha
3NIEKTPO3HEPIHIO.
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KauecTBO 3Heprum

Lul/lpOKoe MCMNoJib30BaHUE 3N1EKTPOHHOIo oﬁopynoaaHm C UMNY/bCHbIMU 610KaMm1 NUTaHUS U HaMuMe
HENUHENHbIX Harpy3ok, a Takxe oLmbKm NPOEKTUPOBAHUA U MOHTaXa 3ﬂeKTpI/1'~IeCKOI7I CEeTn npueenun K
YBENNYEHNIO B Heit PasfinyHbIX MCKaXEHWUIA 1 NOMEX.

I/I3MepeHV|e NnapameTpoB ka4ecTsa 3HEPTUN BKNIOYAET B cebst MU3MepeHue ypoBHS MCKaXEHWUIA 1 NOMEX C
LIENbIO MX CHUXEHUSA UK NONHOrO YCTPAHEHUS. OnTumun3aums paﬁOTbI, O6Cﬂy)KVIBaHI/I9I W NoBbILLIEHNE
HaIeXHOCTW 3NIEKTPOYCTAHOBKM HE MOTyT ObiTb BbIMOSHEHBI 10 TEX nop, Noka Mbl He ONpeaenuIn yposeHb
MCKaXEHWIA 1 NOMEX.

Pe3iomMme

( )

KauecTBo an1eTposHeprivt HenoCpPEaCTBEHHO JlaHHas rnasa NocBsLLEHa rNaBHbIM UCKaXEHUSIM 3/1IEKTPUYECKMX NMApamMeTPOB W OMMCLIBAET NPUYMHBI UX
B/NSET Ha: BO3HWKHOBEHMS, & Takke BAVSIHUE Ha 000pYA0BaHMe.
M 3KCrU1yaTaLMoHHbIE Pacxofbl Ha
3NEKTPOYCTAHOBKY o
M Ha[IEXHOCTb paboTbl 060PYA0BaHMS 3 .1. Pa3sHble TUnbl UICKAXEHUMN
lNoaTomy napameTpbl ka4ecTsa 3eKTPOIHEPrn
KpaiHe BaXHbl.
\ ) 3.1.1. UckaxeHuUa HanpsKeHus
MckaxeHust 1 oMexu B CETV HU3KOTO HanpskeHns 00bIHO NPOMCXOAST Kak NPy HOPMabHOM
(YHKLIVOHMPOBaHNM 0BOPYLOBAHMS, TaK W NPY aBapUsIX B CETW, HANPUMEP, NPY KOPOTKMX 3aMbIKaHUSIX U
neperpy3kax. OBbI4HO KOMMYTALMOHHBIE YCTPOWCTBA, MCMOMb3YEMbIe B CETSX HU3KOTO HanpshkeHus,
HEBOCMPUMMYMBBI K NOMEXaM W UCKXKEHMSIM, BO3HUKAIOLLWMM NP1 HOpManbHOI paboTe 060pyAoBaHMS.

CyLI.leCTByIOT [BE Pa3/IniHblE NPUYUHBI MCKaXEHWI KpVIBOVI HanpsXxeHus B CETU NePpEMEHHOr0 ToKa.

3.1.1.1. Npoeanel HanpsXxeHUs

MpoBan HanpsixeHus 00bIYHO ONPEAENSIETCS Kak PE3KOE CHUKEHUE HAMPSIXEHWst NUTaHus, Gonee YeM Ha
10% - 99%, C BOCCTAHOBJIEHWEM NMEPBOHAYAILHOMO YPOBHS HAMPSXEHMS NOCHE KOPOTKOro neproaa ot 10
Mc A0 1 MuHyThI. Korna oHo npesbiluaeT 99%, Mbl FOBOPYM O MOSIHOM MCHE3HOBEHUM HAMPSKEHMS],
KOTOPOE MOXET ObITb KOPOTKIM, MEHee 3 MUHYT (Hanpumep, BCIEACTBIE NEPEXOHOr0 NPOLIECCca), uin
IMTENbHLIM, 60n1ee 3 MUHYT (Hanpumep, NPU aBapuu B ceTv nuTaHus). Mposasibl MeHee 10 MC 06bI4HO
BO3HUKAIOT BC/IEACTBIE NEPEXOAHbIX MPOLECCOB.

& AvnuTyna
& HanpsixeHus
A 10 % <AY < 100 %
T . . N
AV

il
Ll el

[poBas v oNIHOE UCHE3HOBEHNE HAMPSIXEHUS
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DB115369

DB115368

B cootsetcTaum ¢ EBponeiickum craHaaptom EN 50160 Heobxoaumo, 4TobbI AelicTByloLLee 3HaYeHe
HanpsKeHVs (CPeaHeKBaAPaTUYHO. 3HaYEHWE, paccyMTaHHoe 3a 10 MUHYT M3MepeHuii Npu HopMasbHbIX
pabouux ycnosusix), B TeueHue 95% Hepenu, Haxoamnoch B avanasoHe +10% 0T HOMUHALHOMO 3HaYEHMsI.

I'Ipoaanbl HanpsXxeHna MOryT 0ka3blBaTb 0TpPULATENIbHOE BO3/IENCTBME HA YCTAHOBKY C NOBbILLEHHLIMWX
TpeGOBaHMﬂMM K HENpepbIBHOCTN paﬁOTbI, Hanpumep, MHUM HeNpepbIBHOrO NPOM3BOACTBA Ha 3aBOAaAX,

060pynoBaHue B 601bHMLAX, KOMMYHUKALMOHHbIX LiEHTpax, GaHkax 1 T.1. Cpeav 06opyaoBaHms,

Hanbonee YyBCTBUTEJIbHOIO K NPOBaJiaM HaNpPsXXeHWs U noMexam B 3N1EKTPOCETU, MOXHO BbIAENNTD:

B KOMMYHUKaLIMOHHOE 060pyp,OBaHme (KOMHblOTepr, Y KOTOPbIX HET PE3EPBHOIO NUTAHNUA, MOTyT

OTKIIOYUTLCS)

B 0CBETUTENbHbIE NPUOOPHI, HAMPUMEP ra30pa3PsAHLIE TaMMbl (OTKIIOYEHE U NOCNeayioLee

BKJTIOYEHME NOC/IE BPEMEHM, HEOBX0AMMOTO 191 OXIaXAEHMS)

M [Buratenu. ACVIHXpOHHbIe ABUratenu ¢ Kpyrawmum MOMEHTOM, NPONopLOoHaNbHbIM KBaapary

HanpsXxeHus, 4yBCTBUTENbHbI K NPOBaJiaM HaNpPsXeHns. Ecnn prTFILI.lMVI MOMEHT ABUraTensi OkasblBaeTCs
MeHbLLIE KPYTALLEro MOMEHTa Harpy3ku, ABUraresib 0CTaHaB/IMBAETCA. BbICprII7I nepesanyck MOXeT
CONpoBOXAATbCA BbICOKMMM NUKOBLIMU 3HaYEHMSIMI TOKA, NMPEBLILLIAIOLWMMUI B NONITOPA pasa ﬂyCKOBOVI
TOK. I'Ipoaa.nbl Haﬂpﬂ)KeHI/IVI 1 TOKOBbIE NEPErpy3kn MOryT CHU3UTb Pecypc ABuratens, a Takke

0TPULATENbHO BO3[ENCTBOBATb HA YCTPOICTBO MyCKa 1 3aLUMThI ABUTaTeNs (KOHTAKTbI MOTYT ObiTh
MNOBPEXAEHbI UN [JAXE NPUBAPEHBI).

an Cpa6aTbIBaHVII/I yCTpOI?ICTBa 3alUThLI U OTKNIOYEHNM ABUraTens OT CeTU POTOP ABuUratens npoaomkaet
BpaLLaTbCa, BCNEACTBME Yero Apuratesib MOXeT Ha4yaTb reHepupoBath TOK, Haxogsumiics B npomsoq)aae
K'TOKY B CETW. B Lienu ABuratens MoryT BOSHUKHYTH NnepexoaHble NpoLiecchbl 60nbLUOI MHTEHCUBHOCTU. Ha
NPaKTUKe, Npu OTKNOYEHNU ABUraTens OT CETU, ero CKOPOCTb NaaaeT B 3aBUCUMOCTM OT KPYTALLErO
MOMEHTA Harpy3ku, 3aBUCALLIETO OT €€ BEJINYNHbI. an I'IOBTOpHOIZ nojaye HanpsXxeHusa ocTaTo4yHas
ANEKTPOABMXYLLAA Chna B ABUratesie MOXeT ObiTb B npomaod)ase SJ'IGKTDO,D.BVI)KyLl.leVI cune cetu, 4to

npueeaeT K NMKoBOMY 3HA4EHUIO TOKa B Lienu aguratens, KOT0pbl|7| MOXET ObITb HAMHOrO GonbLue

MyCKOBOro Toka.

rd/s A

180

140 T
7] HapyLwetne
100 A

60

T

Boaspar
HanpsxeHms

CkopocTb

4.8 5.2
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[TepexoaHble MpoLecch! npu GbiCTPOM epe3artycke AeKTposBuraTess

Schneider Electric

5.6

6.8

t(c)

13



DB115370

KauecTBO 3Heprum

CyLI.leCTByeT MHOXECTBO NPUYUH NPOBAJIOB MJIU BPEMEHHbIX MCYE3HOBEHMIA HanpsXXeHus U BCe OHU
BbI3BaHb! p360TOI71 060pyp,OBaHMFI, NOAKNIOYEHHOr0 K CETU Unu aBapusiMun B CETAX BbICOKOro, CpEAHEro unu
HWU3KOro HanpspkeHus.

Momexu B ceTaX BbICOKOIO U CPEAHEro HanpsixkeHus

9T1 nomexy MoryT ObiTb BbI3BaHbI CNEAYIOLLMMM NPUYNHAMA:

B V3MEHeHNEeM KOHPUIypaLmm CETH BbICOKOTO/CPEAHEr0 HANPSKEHIS BCIEACTBIE MOLKIIOYEHNS HOBbIX
CETel MM OTKINIOYEHWS CYLLECTBYIOLLMX CETel

B TOKOM HaMarHW4MBaHUs TpaHCHOPMATOPa MOCIIE Ero BKIIOYEHMS!, KOTOPbIA MOXET ANIUTLCS HECKONBKO
COTEH MunnmMcekyH. Hanpumep, BktoueHne TpaHcdopMatopa CpeaHero/H3KOro HanpskeHnst
molHocTbio S = 1000 KBA conpoBoxaaeTcst BO3HUKHOBEHMEM MIKOBOTO TOKA HA CTOPOHE CPEAHEr0
HanpSXEHUS ANUTENLHOCTBIO A0 350 MC, KOTOPbIA MOXET ObiTh B 10 pa3 60/bLLE HOMUHANBLHOTO TOKA.

B BK/HOYEHMEM Pa3NINYHON HArpysKku1, HaNpUMep, ABUraTeneii (Mpy 3ToM MycKOBOI TOK B TeYEHWE
HECKOMbKMX IECATKOB CEKYHZ, NPEBBILLAET B 8 pa3 HOMUHAbHBIN TOK) MW KOHAEHCATOPOB CPESHEro
HanpsKeHMs.

Momexu BCneacTeue aBapuii B CETAX BbICOKOIO M CPeAHEro HanpsXkeHns

9T aBapuy 0BbIYHO BO3HUKAIOT BCNIEACTBIE KOPOTKMX 3aMblKaHuiA Min NpoBosix n3onsuumm B ceT. Yoaphl
MOJTHAW, MOBPEXTEHUE Kabenei, NPONOXEHHbIX B 3eMNE, 3aMblKaHI1e HA 3eMJTI0 BO3MYLHOM IMHUM TaKXe
MOTYT BbiTb MPUYMHOI aBapHid. NOMEXM, BbI3bIBAEMbIE 3TUMU aBAPHSIMM, BIUSIOT KaK Ha JIOKAbHBIi
Y4aCTOK CETV BONM3M MECTa aBapuu, Tak 1 Ha BCIO CETb CPEAHET0 HAMPSKEHNS.

Momexu B ceT HU3KOro HaNPSKEHUS

Kak 1 B CeTsx CpeaHero HanpshkeHms, 3T NOMexv 00bIYHO BO3HUKAIOT BCIE/CTBYE BKITIOYEHNS MOLLHbBIX
Harpy3ok: KOHAEHCATOPbI MOTyT BbI3BATb NPOBA HAMPSXKEHWS BCNIEACTBUE X 3aPSAKN TPU BKITKOYEHM,
[NIPYroi NIPUYMHON MOXET ObITb 3aMyCK WiN Nepe3anyck ABUraTenel.

Momexu BCneacTBME aBapuii B CETM HU3KOIO HanpshHKeHUs
9T NOMeXN MOTYT BO3HUKHYTb BCNIEACTBUE KOPOTKMX 3aMblKaHUiA Uy IPO6GOEB U30NSILIW B CETH.

[pu vcnonb3oBaHUM cucTeMbl 3a3emneHist TN NosHoe ConpOTUBIEHNE B HEMCTIPABHOM LIEMW MOXET ObiTb
TakuM, YTO BOSHWUKHET NpoBan HanpskeHns 20% npiu 3aMblkaHUK HA 3eMATI0 (B Clyyae, eciu
COMPOTMBIIEHNE KOHTAKTA MEX/Y HEMCTPaBHLIM MPOBOJHUKOM W 3eMIeii PaBHO HyiO).

Mpu MexchasHoM KOPOTKOM 3aMblkaHUW NIPOBAJ HANPSIXEHWS| MOXHO 3aMETUTb Ha COCEHEM
HenoBpexXaeHHOM duaepe. ITOT NpoBas HanpskeHsi BT MMEeTb MECTO Ha Beex Tpex dasax
BCNE/CTBYE LMPKYNSILMN TOKa KOPOTKOTO 3aMblkaHus B MOBPEXZEHHON Lieni.

St R

4||———————————————————
L
L

MexgasHoe KopoTKoe 3aMbIKaHue MPUBOAUT K POBAITY HAMPSXEHNS Ha COCELHEM HEMOBPEXAEHHOM puzaepe

TakuM xe 06pa3om, NP1 NEPEKITIOYEHINN C OCHOBHOI CETU HA pe3epBHyt0 Yepe3 ABP MOXET NOsIBUTLCS
npoBaJI HanpsixeHusi. Bpems npoBana HanpsiXeHnst paBHO CyMMapHOMY BPEMEHY MOAKIIOYEHNS Harpy3ku
k paboTatoLLEeMy reHepaTopy (KOTOPOE MOXET COCTABASTL HECKOMLKO CEKYHI) U ANIUTENLHOCTY
nepektoyenmns (>50 mc cornacHo cranaapty MK 60947-6-1).

Schneider Electric Buinyck Ne 28



3.1.1.2. Nepenanpskenne

MepeHanpskeHneM HasbiBaeTCs NI060E HaNpsKEHME, MOCTYNAIoLLEe HA BXOA 3NEKTPO06opyA0BaHS 1
MPEeBbILLAIOLLEE IMaNa30H OTKIOHEHNIA, 10MYCKAEMbIX IEVCTBYIOLLMM CTaHAAPTOM.

MepeHanpshkeHns NPOUCXOAST B ABYX pEXMMaX:

B CUMMETPUYHBII (anddepeHLmanbHbIi) - Koraa HaNPSXeHNe NPUNOXEHO Mexay GpasHbiM 1
HeTpasbHbLIM NPOBOAAMM

M HECUMMETPUYHBIiA (0BLLEero BUfa) — KOrAa HanpsXeHue MPUIOXEHO Mexay $asHbiM Uy HeMTPabHbIM
NPOBOLOM U 3a3emnsioLumm npososom (PE nnv PEN B cucteme 3azemnenuns TNC).

Bce nepeHanpskeHus KnaccubumpyloTcsi o CKOPOCTM HapacTaHus, AMTENbHOCTY 1 NOBTOPSIEMOCTH, &
TaKKe N0 pexvMy: GbIBaIOT LIUTENbHbIE 1 MMMNYNILCHBIE NEPEHANPAXEHNS, IMMY/bCHBIE NEPeHaNpPSXeHNs
C OAWMHOYHBIMM UM NOBTOPSIOLMMUCS UIMNYSIbCAMM, CUMMETPUYHBIA M HECUMMETPUYHBIA PEXUM
NepeHanpsXeHMiA. ANEKTPOHHBIE KOMMOHEHTbI 060PYA0BaHIS HaMBONEe YyBCTBUTENbHDI K
nepeHanpsXeHnsM, NPEXAe BCEro 13-3a 0NacHOCTM ANANeKTPUeckoro npoos. Kpome toro, ecin
VMMYIbCHBIE NEPEHaNPSIXEHNs PErynsapHO MOBTOPSIOTCS, OHW MOMYT 3HAYUTENBHO CHU3UTL CPOK
aKcnyaTaunm 060pya0BaHNS, a TAKXe MPUBECTM K ero BbIXOZY M3 CTPOS MW BO3TOPaHHIO.

MepeHanpshkeHre BO3HWKAET N0 CNeAyOLMM NPUYNHAM:

H BHYTPEHHME HEUCNPABHOCTU CETU (MepeHanpsHKeHUs C 4acTOTOM, PaBHOM YacToTe CeTu)
Mpo6ow n3onsumm (06b14HO B cucTemax IT) MOryT CTaTb MPUYKHON NEepeHanPSKEHIS B LN MeXIy
HENoBPEeXAEeHHOMN $a3oii 1 3emneii. B cnyyae nepekoMneHcaLmm peakTMBHON SHEPriW KOHAEHCATOPbI
YCTaHOBKM KOMIEHCALWM MOTYT NOBLICUTB HANpPSXEHWE B CETU 10 3HAYEHNIA, BbiLLE HOMUHATBHBIX.

[ipyroii npu4mHOI MOXET ObITb HEMCTPABHOCTb PETYNSTOPOB HArPY3KY HA TPAHCHOPMATOPHBIX
MOACTaHLMSX CPEAHET0/HN3KOTO HAMPSIXEHNS.

B aTtMocdepHble SBIEHUs U TPO30BOI Pa3psa

MonHus MOXeT BO3[eACTBOBaTb MO0 MyTEM NPSIMOr0 yAapa B 3/IEKTPOYCTaHOBKY, MO0 Yepe3
YBE/MYEHVE NOTEHLMANA 3eM B Cllyyae eCNv YAap MOMHIM NPOV30LLEN PSOM CO 3aHNEM, TAie
pacronoxeHa anekTpoycTaHoBka. OBbIYHO CYUTAETCS, YTO ECNI VAP MOJHWM NPON30LLEN HA CTOPOHE
CPE[HEro HaNpsXeHsl, TO MeHee 4% amMnnmuTyfibl NepeHanpsixeus OyaeT Habnoaatbes Ha CTOPOHE
HU3KOTO HanpskeHusi. KOMMyTaLMOHHOE YCTPONCTBO HU3KOTO HaNPsKeHMs COCOBHO BblaepXaTb
NepeHanpsXeHus, BbI3BaHHbIE YIAPOM MOJTHUM, MOCKOSbKY OHO MPOXOAMT NPeBapUTENbHbIE MCTIbITAHNS
Ha 3aBOJe-W3roTOBUTENE, 3aK/IOYAIOLLMECS B BO3AENCTBUM HA YCTPOWCTBO MMMY/CHBIX
nepeHanpsXeHni.

DB115371

MepeHanpsxenme,
BbI3BAHHOE
YOapOM MOMHUM

PaccrosHue ot MecTa
yaapa MonHm
>
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50 1

[Mpu Toke (BeneacTsue yaapa mosHum) 20 KA n yaensHom conpotusneHn 3emm 1000 OM X M, MOTEHUMAN 3eM MOXET
goctub 40 kB
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KauecTBO 3Heprum

Monhus [MoBTOPSIOLLASACS UMMYNbCHAS
BOJHA Hanpsixerus: 1,2 /50 mkc

DB115372

BonHa Toka: 8 / 20 Mkc

DB115373

(DOprI UCTbITATEJIbHbIX BOJIH, UMUTUDYIOLLME BO3AEVCTBIUE MOJIHUN HA aéopy,qosaHMe HU3KOro HanpspxeHns

H onepauumu nepeksioYeHuns B CETIX CPeAHEro 1 HU3KOro HanpsHKeHUs
HeckonbKo TUMOB onepaumii NepexioyeHns MOryT CTaTb NPUYMHON NepeHanpsiXenus B cetn. Huxe
MPELCTABNEHO HECKONBKO MPUMEPOB:

] NOfaya HaNPSXXEHNs Ha TPaHCPOPMATOPbI CPESHEr0/HU3KOr0 HaNpsiXeHus. B 3aBucumocTy ot Tuna
KOMMYTALMOHHOTO YCTPOMCTBA, KonebaHms HAMPSKEHIst MOTYT B TPU Pa3a NPEBbICUTb HOMUHAIBHOE
3HayeHne

I OTK/IHOYEHIE TOKA, MPOXOAALLEr0 YEPES Pene, KaTYLLKW Ui KOHTAKTOPbI NPY HOPMANIbHOI Harpyske,
MOXET BbI3BaTh nepeHanpsikenus 1o 10 kB B uenn 230 B.

DB115374

U 1A U1

[epexanpsxeHrue Ha kemmax aBTOMaT4eCKoro [epeHanpsxeHve Ha kiemmax aBTOMaTUHECKOro
BblK/II0YaTENs 663 TOKOOr] PaHn4eHns. BbIKJ/II04aTe/1d C TOKOOrpaHnyeHnem.

0 BbIKIIOYEHIE YCTPOIICTBA KOMMYTALMM (HAMPUMED, BIKIIIOYATENS), XK ECTIN OHO KDATKOBPEMEHHOE,
NPUBOANT K NEPEHaNpSKEHMIO.

Mpy 3TOM BO3HUKAET NEPEXOHOE HANPSKEHME, KOTOPOE CUIbHO 3aBUCHT OT CTENEHM TOKOOrpaHUyeHms
BbIKTioYaTeNs. HanpsbkeHne ayrv Mexay noniocamm yCTpocTBa, KOTOpoe 06paTHO NPOMOPLIMOHANIBHO
MPOTEKaloLLIeMy TOKY, CyMMUPYETCS C HanpsXeHWeM CeT

0 BK/IKOYEHNME U BIK/IOYEHWE HEBOMbLIMX TOKOB B LIENN C NPEVMYLLECTBEHHO MHAYKTUBHOI Harpy3Koii
MOXET BbI3BaTb CEPHI0 MMYNbCHbIX NEPEHaNPAXEHNIA.

L1

OEED

Tpu pasmbikarmm K Hanpsixerns VAN n VBN HaxoasTes B npoTusogase, Y10 npuBoANT K MX B3aUMHOMY T10AaBNIEHNIO.
Jlyra 6ygeT noBTOpHO BO3HUKATb 10 TEX 110P, 110Ka SHEPrIsl Ha ee NoAAepXaHme He OyeT N3pacxooBaHa n
YBENYMBAIOLLIEECS PACCTOSIHNE MEXY KOHTAKTaM He MPEKpaTT 3T0T NPOLIECC

DB115376
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DB115377

DB115378

DB115392

3.1.2. PasHoBupHoCcTM aucOanaHca B MHOroasHbix

CUcTemMax
B MHorod:asHbix ceTsix BO3MOXHbI ABa TWNa avcoanaxca.

[ucOanaHc Toka U HanpsXXeHUs

[aHHbiii TN AucbanaHca NPOUCXOAUT BCNEACTBUE CNELYIOLMX MPUYMH:
B 1104342 NUTaHs Ans oaHodasHbIx nn AByxdasHbix noTpebuTeneii ot TpexdasHoii ceTn.

Tak Kak NonHOe CONPOTUBEHNE HArpy3kN Pa3NnyHbIX NOTpebuUTeNei OTAMYaeTCs, pasHble noTpebuteny
noTPE6ASIOT pasHble TOKM, YTO NPUBOAMT K BOSHUKHOBEHMIO AUCOANAHCA HAMPSXXEHWA.

B HeucnpaBHOCTY B 0AHO(A3HOM 1nm ByxpasHoM Lienu.
Bo Bcex cnyyasx auchbanaHc xapakTepuayeTcs HanumMeM TOKOB W HanpsiXeHMii 06paTHOIA 1 Hynesoit
NoCneLoBaTeNbHOCTEN. [IBUrateny nepeMeHHOr0 TOka 04eHb YYBCTBUTENbHBI K HAMPSXeHUsIM 00paTHOI 1
HYNEBOI NOCNEL0BATENLHOCTEN, Tak Kak OHY BbI3bIBAIOT TOPMOXEHIUE POTOPA, M TEMMeparypa asuratens
MOBLILLIAETCS. OBbIYHO CYUTAETCS, YTO ECNIM COOTHOLLIEHWE MEXLLY HANPSXKEHWsIMI 0BPATHOI 1 NPSIMOiA
NOCNeLOBaTeNbHOCTEN NPEBbILLAET 2%, TO UIMEET MECTO AMCOaNaHc.

v vd
3 3 \
= +
v, v, vd, vd,
oty

Vi

SN

s

Vh

3Vd=[V,+aV,+a2V,] 3Vi=[V,+a2V,+aV,| 3vh=[V,+V,+

Hanpsixerus npsamori, 06paTHOI 1 HyJIeBOI MOCEA0BATE/bHOCTEN B TDEXPa3HON cucTeme

[unc6ananc ¢pas

172 273

3101 TMN AnchanaHca bonee Bcero Hab/OAAETCS B TUPUCTOPHBIX YCTPOICTBAX: paboTa TUPHUCTOPHOIO
YCTPOIACTBA HAPYLLAETCS NPY HAMYMM AncOanaHca HanpsKEeHIs), KPOME TOro, rapMOHIKIA HANPSXEHNiA
MPY NPOXOXAEHNM Yepes HOJb MOTYT Bbi3BaTb COOM B paboTe TUPHCTOPOB.

DB115393

V+/-

‘ > t

BrmsiHve aucbanaHca HanpsXeHuii Ha TUDUCTOPHbIE YCTPOVCTBA
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DB115379

DB115381

KauecTBO 3Heprum

3.1.3. neKkTpoMarHUTHbIE NOMEXU: AMUCCUS, U3JTyYEHME,

3NeKTPOCTaTUYECKUiA pa3psas,

Bce koMMyTaLvoHHbIe YCTPOCTBA NOABEPraloTCs BO3AENCTBYIO ANEKTPOMArHUTHBIX NoNe,
reHepypyeMbIX OKpyxatoLLmm 060pyaoBaHiem. CTeneHb BO3AENCTBUS 3aBUCUT OT MECTa YCTaHOBKM
YCTPOIACTBA, 0COBEHHOCTE NPOKNaAKM ANEKTPUYECKMX LieNneit, B3aUMHOro pacnonoxeHus 060pyaoBaHns
11 Harpy3Ku, a TakXe HanpskeHns UTaHns.

KoMMyTaLMOHHOE YCTPOIACTBO AOMKHO ObiTb B COCTOSIHUMN:

B 0CTaBaTbCs HEYYBCTBUTENbHBIM K ANEKTPOMArHUTHBIM 11 KOHAYKTUBHBIM MOMEXaM, OT BHELLHUX
MCTOYHMKOB (MCMbITaHWS NpuBeeHbI B cepum ctanzapto MOK 61000-4). Hanpumep, nepekpectHbie
nomexu B kabesbHbIX CUcTeMax SIBNSIIOTCS OHMM 13 Hanbonee pacnpoCTPaHEHHbIX BUAOB MOMEX: Ntobble
M3MEHEHIS TOKa MW HanpshkeHns B OAHOM kabene MHAYLMPYIOT 3NeKTPOMarHUTHOE Mosie B COCEAHMX
kabensx

B He 0ka3blBasi CYLLECTBEHHOIO 3/IEKTPOMArHUTHOMO BIMSIHUS HA Cpefy, KOMMYTALMOHHOE YCTPOCTBO,
TEM He MEHee, CYUTAETCS UCTOYHWKOM KOHLYKTUBHBIX 1 3IEKTPOMArHUTHBIX NMOMEX (UCMbITaHs
npuBeaeHs! B cepum ctaHaaptoB MOK 61000-6 v CISPR 11, 14 1 22). Hanpumep, npu ucnbitaHusx
YCTPOIACTBA, NOAKIIOHEHHONO UAIN OTKIIOYEHHOTO OT M3MEPUTENbHOIA LienK (B 3aBUCMMOCTY OT POfia
VCTIbITAHMIA: KOHAYKTVBHbIE TOMEXV MW U3MNY4EHINE 3NEKTPOMArHUTHbIX MOMEX), M3MepSIETCS YPOBEHb
3NEeKTPOMArHUTHOTO U3NY4eHNs A1 KAXAON 4acToTbl

B CTOIKOCTb K 3N1EKTPOCTATM4ECKIM pa3psifam (ucnbitaHue npusefeHo B MOK 61000-4-2).
OneKTPOHHbIE KOMMOHEHTbI 060PYA0BaHNS HanbOMee YYBCTBUTENbHBI K ANEKTPOCTATUHECKUM Pa3psifiaM.

3.1.4. YacTtoTHble nomexu

[laHHble nomexy 06bIYHO XapakTepKayIOTCs HU3KOW aMNAKTYLOiA. YacToTa Nnomex HaxoauTCes BOMau
cTaHpapTHbIX yactot 50 1 60 My, EBponeiickuii craHaapt EN 50160 npeanmcbBaeT, 4To 4acToTa CeTh He
[0SXHA OT/IMYATLCS OT HOMUHANBHOM YacTOTLI 6osiee YeM Ha 1% B TeueHne 95% Hefienm 1 Jaxe B
Cry4ae aBapuy B CETV HE MOXET OT/M4aThbes Gonee Yem Ha [-4 %, +6 %] oT HOMUHANBHOI YacToTbl.

3.1.5. FapmoHunyeckue nomexu

ToKu 1 HanpsXXEHUS B peasibHON pacnpeaenvuTenbHO CET NEPEMEHHOTO TOKA HUKOTAA HE SBNSIOTCS
MONHOCTLIO CUHYCOMAANbHLIMWU BCNEACTBINE PA3HbIX HECOBEPLLEHCTB MHCTANALIMK UK BCIieACTBNE
BHYTPEHHWX XapaKTepPUCTVK MOAKIIIOYEHHOTO K CETM aNeKTpo0b0pYA0BaHMS:

B HEeKOTOPbIe reHepaTopbl MOryT BblpabaTbiBaTb BLICOKOYACTOTHbIE FAPMOHMKN. YCTPOIICTBA 3alLuTh OT
neperpysku no Toky Y4yBCTBUTESIbHbI K YKa3aHHbIM NOMEXaM, YTO MOXET BbI3BaTb JIOXHOE cpaﬁamaaume
[DIaHHbIX YCTPOWCTB 3aLUNTI.

DB115380

[Momexv 0T reHepaTopa NEPEMEHHOO Toka [Tomexv o paboTsl nHBepTopa b6e3 punbTpa

B rapMOHMKI HANPSXXEHUS 1 TOKA MOrYT BbI3bIBATb HACHILLIEHWE CepLieyHiKa TpaHchopmaTopa, ero
neperpes 1 cHxerue KIJ, (13-3a Hanmuus NeTnm ructepesnca).

Fr

Ue
U

[lornoLLeH1e rapMOHVK TOKa CEPAEYHUKOM TpaHChopmaTopa
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DB115382

DB115413

B KaK npasuno, Haubonee PacnpoCTPaHEHHbIM UCTOYHMKOM rapMOHUYECKMX MOMEX SIBASIIOTCS
HENNHENHbIE Harpy3Ku.

O KOHAEHCaTOpHbIe G6aTapey YacTo MCNONb3YIOTCS ANl KOMMEHCALWM PEAKTUBHOI 3HEPruK,
noTpe6semoit MHLYKTUBHLIMM Harpy3kamu. [py 3TOM YacToTa rapMOHHUK B CETH, FeHEpUpyeMbIX
HENMHENHOI Harpy3Koi, MOXET COBMAAATb C COOCTBEHHOI YaCTOTON KOHTYpa, 3aBUCSLLEN OT
COOTHOLLIEHNS! EMKOCTU KOH[LEHCATOPOB 1 MHAYKTUBHOCTY HArpy3Kku, a TakXe OT CONPOTUBAEHUS KOHTYpA.
3T0 NPUBOANT K PE30HAHCY 1 YBENMYEHNIO aMMAIMTY /LI FapMOHMK B CETU NPY IaHHOM YacToTe, 4To
NPEeACTaBNseT 0NacHOCTb AJisl 3NeKTPO0OOPYLOBaHNS.

PaccMOTPYM YNPOLLEHHYIO CXEMY 3IEKTPOYCTAHOBKM, BKIKOYAIOLLYIO:

- MUTAIOWWIA TpaHcdopmarop,

- NWHENHbIE Harpy3ku,

- HeNMHENHbIe Harpy3kK, reHepupyLoLLME rapMOHUYECKE TOKU,

- KOHAEHCATOPbI /11 KOMNEHCALMM PEAKTUBHOI MOLLHOCTY.

r=——————3
DB115383
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'eHepaTop KoHpeHcaTtopHast JInHeitHas
ranMOHMK 6Garapes Harpvaka -

Ls: WHayKTMBHOCTb MUTAIOLLEN CETH

C:  KoupeHcatop s KOMIEHCALMM PEAKTUBHOM MOLLHOCTU
R:  ConpotuBneHue MHeiHoM Harpyskv

Ih:  apmormdeckmii Tok

B pesynbTare nony4aem:

_ JLio
1-L,.Co’

6e3 yyeta R

Pe30oHaHC nmeet MecTo, koraa aHameHarens (1-Ls*C*w ) ctpemutcs k Hynto. CoOTBETCTBYIOLLAA YacToTa
Ha3bIBAETCSA PE30HAHCHOM 4acTOTOM Lienu. Mpu AaHHOI YacToTe NONHOe COMPOTUBNEHME OYAET UMETH
MaKCUMaJIbHOE 3HaueHne. BO3HMKAIOT 3HaYMTENbHBIE FAPMOHUYECKUE HANPSIXEHUS, U KaK, CNefCTBUe,
MPOVCXOJMT CUIbHOE UCKAXEHIE KPUBOI HANpPSXeHMs. 3T CONPOBOXAAETCS LIMPKyNsLMEi
rapMOHUYECKNX TOKOB B Lienu Ls + C 607bLueii BENMYMHDI, YeM FrapMOHNYECKUE TOKM, FeHEpUpyemble
HENIMHENHOMN Harpy3KoiA. Mpyn 3TOM NUTAIOLLAA CETb, @ TAKKE KOHAEHCATOPbI MOABEPraloTCs CUbHOMY
BO3[IEMCTBMIO FaPMOHNYECKMX TOKOB, YTO MOXET BbI3BaTb NEPErpy3Kku B CETU W BbIXOL, U3 CTPOS
KOH[IEHCATOPOB.

O NOMUHECLIEHTHbIE NaMmnbl, @ TakXe ra3opaspsaHble laMrbl FeHepUPYT rAPMOHUKK B O4EHb LLIMPOKOM
AuanasoHe.

A

®Dopma kpuBO#i TOKa 1Py PABOTE IOMUHECLIEHTHBIX /1AM
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KauecTBO 3Heprum

O BBINPSIMUTENN HA OCHOBE MOCTOBbIX CXEM, & TaKXe AVOAHbIE MW TUPUCTOPHBIE CTaTUYECKMe
npeobpa3oBaTeny SBNSIOTCS HENMHEIHOI Harpy3KoiA, reHepUPYIOLLEi rapMoHUKM Toka. Kpome Toro,
NepPeKIIioyeHIst B LIENsIX JaHHbIX YCTPONCTB COMPOBOXAAIOTCS UMMYIbCAMM HAMPSKEHMS], YTO MPUBOAWT K
MCKXEHUSIM KpUBOIA HanpsixeHusi. OBbIYHO BLINPSMUTENMN FEHEPUPYIOT HEYETHBIE FAPMOHIKY TOKa C
amnuTyaoi, 06paTHO NPOMOPLIMOHAIbHOI NOPSAKY rapMoHmMk. B nepsom npubmvxernu In = lock/n, roe
locH — OCHOBHas rapMOHMKa, N — NOPSAOK FaPMOHUKM.

B peiicTBATENBHOCTH, pa3nuyHble GakTopbl (HaMpUMep, HebOoNbLUME OTKIOHEHWS NPY COOPKE 1
YHKLMOHNPOBAHUN YCTPOIACTB) MOMYT NPUBOAMTH K BOSHUKHOBEHWIO YETHbIX FAPMOHUK, KOTOpbIE
HaMHOr0 CNOXHEE YCTPaHUTb, YEM HEYETHbIE FaPMOHIKM (MPEX/E BCEro, 3T0 OTHOCUTCS K rapMOHUKaM 2
nopsiaxa).

e
U

Kpusble Toka 1 Hanpsixerus B €MV C MOYNPOBOAHUKOBBIM BbIMPAMUTENEM

Ule—=—9 .
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U2e—2 CZ= IR
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KpuBasi Toka Ha BX0ze Lienu ¢ BbIMPSAMUTENEM 1 KOHAEHCATOPOM

DB115386

DB115388

DB115367
=

U1

DB115389

TTpy KaXz0M 3arpaH TUPUCTOPA B TEPMOPETYIITOPE HAOIIOAAETCS MOHVXEHIE HAMPSXEHNS C MOCIELYIOLLIM NPOBAJIOM,
970 BbI3BAHO HAMYMEM B LIETIN MHIYKTUBHOCTY 1 BHYTDEHHYM COMPOTUBIIEHNEM UCTOYHIKA ITUTAHNS,

1 [yroBble MeYM, BCIIEACTBIE aCHMMETPUYHOTO M HECTABUNBHOTO XapakTepa Ayru1, FeHepUpyIoT
rapMOHIKM BO BCEM Avana3oHe. B 3aB1CMOCTM OT TOKA (MEPEMEHHBIiA Wi MOCTOSHHBIIA) U KOHKPETHO
YCTaHOBKM, A1ANa30H rapMOHMK CUIBHO OTIMHAETCS U HE MOXET ObITb pacCyMTaH 3apaHee, He0bXoANMbI
TILATENbHbBIE N3MEPEHNS.

17 (%)
100

DB116885

100

10 4
3.2

0.1

1 3 5 7 9 Rang

[apMOHVKY B CETU IEPEMEHHOIO TOKa PN paﬁore AYrC 0BOV rie4n
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apMOHMKY BO3LEIACTBYIOT HA CETb Pa3nyHbIMK criocobamu. B yacTHocTH:

B MOBbILLEHNE MMKOBLIX 3HAYEHNIA TOKA 1 HAMPSKEHUS, KOTOPbIE OTPULIATENBHO BAMSIOT HA SNIEKTPOHHbIE
KOMIMOHEHTbI. FapMOHWYEeCKue TOKM B LIENM KOHAEHCATOPOB MOTYT BbI3BATb VX HArpeB, MOCKO/IbKY NOHOe
COMPOTUBNEHWE KOH,EHCATOPOB 0OPATHO MPONOPLIMOHABHO YACTOTE ToKa

B MOBbILLEHNE AENCTBYIOLLMX 3HAYEHMIA TOKA W HanpsixeHus. MpsiMoe BO3LE/CTBME rapMOHUK
3aK/II04aETCs B NOBLILIEHMN TemnepaTypbl kabeneii ([xoyneso Tenno) v KOHLEHCATOPOB, a Takxe
MCTOYHMKOB NUTaHWS - TpAHCHOPMATOPOB U reHepaTopoB ([XoyneBo TeNo 1 noTepu B CepLeYHmKe)

B YBENMYEHE YacTOThI CUTHANIOB, NPUBOASILLME K YCKOPEHHOMY CTapeHuio 1 BUOpaumsam 060pynoBaHus
(Hanpumep, NyNbCaumy B aCUHXPOHHbIX ABUraTeNsix).

OpHum 13 Hanbonee HexenaresbHbIX BO3AENCTBMIA rapMOHMK, NPEMMYLLECTBEHHO TPETLEr0 NOpsiKa 1
KpaTHbIX TPEM, SIBNISIETCS MX CYMMMPOBAHME B HETpaibHOM NpoBoaHHMKe. OCHOBHasi rapMOHMKa Toka
(yactotoi 50 'u) B Tpex $asax B3aNMHO KOMMNEHCUPYETCS M MO3TOMY CyMMapHBIii TOK OCHOBHOM YacTOTbI
50 'y, B HENTPaNbHOM NPOBOAHVKE PaBEH HyJIHO.

OpHako rapMOHVKV TPETLEr0 NOpsiAKa (M KpaTHbIe TPeM) CyMMUpytOTCS. 03TOMY, MpY HANMYMI FapMOHKK
TOKa B TpexasHoil Lienu C paBHOMEPHBIM PacpeseneHem Harpy3oK no ¢pasam. B HENTPaIbHOM
NPOBOAHMKE MOXET NpOTeKaTh TOK.

CVMMVIpOBaHVIe rapMoOHMK 3 nopsaxa B HeMTPanbHOM NPOBOAHUKE
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HenuneiiHbie Harpyskn
YacTOTHbIN perynsTop ckopocTn

Kpusas Toka

DB115396

KauecTBO 3Heprum

Kpome Toro, TOK B HEiATpanu MOXET NpeBbiLLATh 3HAYEHIE TOKa B pasax B Cyyae 60MbLLIOro Copepxanus B
CETN rapMOHUK TPETLEO NOPsiAKa W KpaTHbIX TpeM. MOXHO [0Ka3aTb, YTO MakCUMaibHas BENIMYMHA TOKA B
HeTpan Npy 3TOM 10CTUTHET 3HaueHms /3 * lon » r0e |, = T0K B dagax. Ocoboe BHMMaHe HeoBXoaMMOo
YAENUTb 3aLuTe HENTPabHOrO NPOBOSHIKA, MOCKOMbKY N0 HEMY MOXET NPOTEKaTb YKadaHHOE 3HaueHne
TOKa. MoryT BO3HUKHYTb CUTYaLWK:

B YPOBEHb raPMOHVK TOKa TPETLEro Nopsiaka B pasHbix NPOBOAHMKAX HU3KMIA - B TAKOM CIly4ae YCTaBKu
3aLMTHI U CEYEHIe MPOBOAHMKA HEATPANN MOTYT ObiTb BbIGPaHbI TaKvUMK Xe, Kak 1 [ist hasHbIx
NPOBOAHNKOB

B YPOBEHb rapPMOHMK TOKa TPETLEro nopsiaka B GpasHbix NPOBOAHMKAX BbICOKWIA - B TaKOM CNy4ae TOK,
NPOXOASLLMIA N0 MPOBOAHMKY HEATPaN, MOXET ObiTb GoMbLLE TOKA B (hasHbIX NPOBOAHMKaX. Bbibop
ceyeHus kabenei JOXEH NPOU3BOAMTLCS M0 OXVAAEMOMY TOKY B HETPabHOM NPOBOAHMKE. OaHaKo,
MCNONb3yS CrieumanbHoe KOMMYTUPYIOLLEE YCTPOCTBO (HanpuMmep, pacLenuTenb ¢ pyHKLMEN 3alumThl
HeWTpany B aBTOMaTyeckux Boiknioyarensx Compact NSX Schneider Electric), MoxHo BbiGpath
pasnnyHble CeYeHms 15 MPOBOAHMKA HEATPaI W $asHbIX MPOBOAHMKOB, YTO NO3BOUT NOAYYUTL
CYLLIECTBEHHYIO 3KOHOMMIO.

[insi aHann3a rapMOHMYECKOro COCTaBa CUrHasIOB MCMONb3YIOTCA [Ba OCHOBHBIX MOKa3aTens:

B THDi (KoadpdULMEHT rapMOHNYECKIX UCKKEHWIA TOKA):

|4 = OCHOBHas rapMOHMKa
THD; = ———— rae
I, = rapmMoHMyeckas COCTaBnSioLAs Toka nopsaka h

THD U1 = 0CHOBHasi rapmMOHMKa
= roe
u Uy, = rapMoHU14ecKasi COCTaBNsioLLas HaNpshkeHus nopsiaka h

9T0T KOAPPULMEHT NOKA3LIBAET OTHOLLIEHE CYMMAPHOI MOLLHOCTI BCEX FAPMOHMK (KPOME NepBoit) K
MOLLHOCTM NEpBOI rapMOHMKW. Huxe npeacTaBneHbl 3HaueHus koadduumerta THD ans pasnnyHbix
HENWUHENHbIX Harpy3oK:

CneKTp rapMoOHMK THDI
A

DB115400

100-]

. 50. 4%

1 65 7 11 13 17 19 23 25

Buinpsmutenb

DB115397
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DB115401

100 —

. 50.] 8%
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1 5 7 11 13 17 19

KomnbtoTepHas Harpyska
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DB115402
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A
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CunTaertcs, YTo BAUSHVE FAPMOHUK HaNPAXeHUsa 1 Toka 3aBUCUT OT UX YPOBHSA:

YpoBeHb rapMOHUK CreneHb BAMSHNS FrapMOHUK
THDI < 10 %, THDu < 5 % -
10 % < THDI <50 %, 5% < THDu < 8 % CyLLECTBEHHOE 3arpsi3HEHNE CETU FapMOHUKaMM,

BO3MOXHO OTpULIATENbHOE BIMSHUE

THDi > 50 % THDu > 8 % CunbHoe 3arpsi3HeHe CEeTH rapMOHUKaMK,
601bLLAst BEPOSTHOCTb OTPULIATENBHOTO BANSIHUAS

B cBs13u ¢ OTpULIaTENbHBIM BO3LE/CTBIEM FrAPMOHMK Ha 3N1EKTPO06OPY0BaHIE CTaHAAPTaMU BBOASTCS
noporosble 3HaueHus THDI. PpaHuyackuii craHaapt NF C 15-100 ycraHaBnvBaeT 3aBUCHMOCTb CEYEHMS!
NPOBOMHMKOB HENATPaIM OT YPOBHS rapMOHMK TPETbEr0 nopsiaka B dasHbix npoBofax (THDIH3). JaHHbIM
CTaHapTOM NpefoXeHbl NoporoBble 3HaueHsi THDIH3 Ha ypoBHe 15 %, 33 % udb5 % (§ 524.2):

THDi,; $15% 15 % < THDiy; € 33 % THDi,; > 33 %
Sy= Sa PaspelueHo 3anpelleHo 3anpeleHo
Ob6si3aTenbHa 3aLmTa HeiiTpanu
§,=S,, PaspeLueHo PaspeLero PaspelueHo
3awmra HeliTpany HeoGsi3aTenbHa| Tok B $hasHbIX NPOBOAAX Tox B HeliTpanu onpepenset
OonpefensieT CeveHme BCex CeyeHue BCeX NPOBOAHNKOB
NPOBOAHNKOB
$,>S,, PaspeiuieHo
Tok B HeliTpanu onpepenser
TO/bKO CEYEHIE NPOBOAHMKA
HeirTpanm

Hanpumep, paccmoTpum cryyail TpexdasHoii CETU C HETpabio, K KOTOPOIA MOAKIIOYEHO KOMMBIOTEPHOE
obopynoBaxue, notpednsioluee Tok 150 A no kaxnoii dase. Mpy OTCYTCTBIM rapMOHUK B CETU 1S
3aLMTHI JAHHOI Harpy3ky OYAET AOCTATOYHO TPEXMOMIOCHOTO aBTOMATUYECKOTO BbIKIIOYATENs C
HOMMHaNbHBIM TOKOM 160 A, a 1S NOAKII0YEHNSt MOXHO BbIOpaTh kabesb ceveHrem 95 Mm2. Tak kak
KOMMbOTEPHOE 0B0PYA0BAHME ABASIETCS HENMHEIAHOM Harpy3KOM, reHepUpPYIOLLEii rapMOHUKN TPETLErO
nopsiaka (THDIH3 > 33 %), MMeHHO TOK B HeiATpann onpeaensiet cevenme kabensi (cM. Tabn. Boiwe). Toraa,
Y4UTbIBAS, YTO TOK B NPOBOAHWKE HEIATPANM MOXET NPEBbILLIATL HOMUHANBHBIV TOK (150 A) n gocturats 210
A (st THDIH3 40 %), HeobxoamMmo BbIGpaTh kabenb ceyeHneM xun He MeHee 185 MM2, a Takke
aBTOMATUYECKMIA BbIKNIOYATENb C HOMUHANBHBIM TOKOM 250 A. OfiHaKo BO3MOXEH 1 APYroii BapUaHT:
MOXHO BblOpaTh ceyeHne 95 MM2 inst hasHbix MPOBOAHMKOB M 185 MM2 A/isi NpoBOAA HETPa, HO Npu
3TOM HEOOX0/IMMO BbIGPATb YETHIPEXMONIOCHII ABTOMATUYECKUI BbIKIIOYATENb 1 COOTBETCTBYIOLMM
06pa3oM OTperynMpoBaTh ero yCTaBky (Y pacLienuTens JOXHa 6biITb GyHKLMS PerynupyeMoit 3aLmThbl
Helitpanu). MpenmyLLEeCTBO 3TOr0 BapnaHTa B YMEHbLLEHUM CeYeHMs hasHbIX MPOBOAHMKOB

B mexayHapopHom cTanaapte MAK 60364-5-52 (Ha kotopom ocHosaH cTaHaapt NF C 15-100)
npuBEnEHb! KO3DOULMEHTH YMEHBLUEHWS NPY BbIGOPE CEYEHMS NPOBOAHMKA HEIATPAM C YYETOM HaNn4us
B CETW rapMOHVK TPETHEr0 MOpsifKa:

TFapMOHWKM TOKa TpeTbero MonpaBoyHblit KOG PULMEHT
nopsiaka e GasHbiX NPOBOAHUKAX | ByGon a ocHose Toka B dhaHbix | BrIGOp Ha ocHOBe Toka B
(%) NPOBOAHUKAX NpPOBOAHMKE HEUTPanu
0-15 1,0 -
15-33 0,86 -
33-45 - 0,86
>45 - 1,0

Moatomy, Ans NPUBEAEHHOrO BhilLE NpUMepa anekTpoycTaHoBKkM ¢ THDIH3 15%-33% M HOMUHANbHBIM
TokoM 150 A, BbibrpaeTcs nonpaBoyHblii KoadduumeHT 0,86. PacyeTHblii TOK € y4eTOM NONpaBku
cocTasuT 175 A, laHHOE 3HaueHue ToKa onpeaenseT BbIOOP CeyeHms Bcex NPoBOAHNKOB. Ecnm THDIH3
HaxozuTcs B uHTepeane 33%-45% (Hanpumep, 40%), TO UMEHHO HeATpab ONPEAENSIET CEYEHNE BCEX
NPOBOAHMKOB: TOK B HeTpanu 150 x 0,4 (40 %) x 3 (MOCKONbKY rapMOHUKM TPETLErO Nopsiaka
CyMMMPYIOTCS! B HeiTpanbHOM NpoBoaHuke) = 180 A, BbibupaeM nonpasoyHbli koadduument 0,86. Toraa
pacyeTHblii Tok = 180/0,86 =210 A.

MoXHO caenatb BbIBOL, 4TO U3MEPEHIE raPMOHMYECKIX COCTABASIOLLWX B 3/IEKTPOYCTAHOBKE

Ype3BbIYaifHO BAXHO U CYLLIECTBEHHO BAMAET Ha CTOMMOCTb NIEKTPOYCTAHOBKM 11 €6 6e30MacHoCTb.
Mo3TOMy 9T0 04eHb BaXHbI/ NApaMETp NPy U3MEPEHUAX KaYeCTBa ANEKTPOIHEPT M.
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KauecTBO 3Heprum

B tabnuue Huxe npepacraeneHa CBOAKa OCHOBHbIX Sd)(beKTOB OT HaNn4us rapMoHKUK B CETU A1 Pa3NIYHbIX

BIA0B 000pY0BaHNS:

0GopynoBaHue
CunoBoii KoHaeHcaTop

Addekt

ToBbILEHVE TEMMEPATYPLI, COKPALLEHIE CPOKA CYXGbl, PE3OHAHC

[Dpuratenu [lononHUTENbHBIE NOTEPH 1 NOBLILLIEHWE TEMAEPATYPbI
CHXEHE HOMUHALHOI MOLLHOCTH
BuGpauwu, wym
TpaHcpopmaropel MNoTepy B CEpAEYHKE U JONONHUTENLHOE NOBbILLEHWE TEMMEPATYPbI

MexaHuyeckue BUGpaLmm, Wwym

ABTOMATMYECKME BbIKIIOYATENN

JloxHble oTK/I04eHIst (Gonee BbICOKMIA TOK st T Xe Camoii aKTUBHOI
MOLLHOCTY W fiP.)

KaGenm [lononHuTeNbHbIE NoTepn (0COBEHHO B HEIATPANM NPU HATMYNM FAPMOHUK
TpeTbero nopsiaxa)

KomnbioTepbl C6ow B pabote

Cunosasi aneKTpoHuKa C6ou B paboTe (NOXHbIE NEPEKIIIOHEHNs U 1. )

Schneider Electric
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Pe3iomMme

Cranpapt MK 61557-12 npepnocTasnsiet Ham:
m 06Lwe TpeboaHms

B OLEHKY pabounx XapakTepucTmk

| 00LLee onucaHue fns npubopos,
NpenHa3HAYEHHBIX A1 U3MEPEHUS Pa3NINYHbIX
3NEKTPUYECKMX NapaMeTPOB

DB115404

Cranpapt MOK61557-12

OuyeHb BaXHO M3MepSITb pasNnyHbie ANEKTPUYECKIE NapaMeTpbl [is TOro, 4Tobbl 06ecrnednTb HafiexHoe
(YHKLIMOHMPOBAHHE 3NeKTPOyCTaHOBKY. Mpy 3T0M HEOOXOAMMO YYUTBIBATH:

B V3MEHEHMS B 3N1EKTPOYCTaHOBKE (Hanpumep, He0BX0ANMO BbINONHUTL U3MEPEHIE TOKA B MPOBOAHMKE
HeATPaN Npy NOSIBNEHW rapMOHIK B CETH)

B TEXHONOTMYeCKNe M3MEHeHMs (Hanpumep, HeobX0AMMO BbINOAHUTB PSS, U3MEPEHUIA IPU U3MEHEHNM
Harpyskm)

® TpeboBaHIs NOTPEOUTENEN MO CHUXEHMIO 3aTpaT Ha 3NEKTPOYCTaHOBKY

B [JI0CTYMHOCTb 1 HaZIEXHOCTb 06CNYXMBaHNS

M YCTOIA4MBOE Pa3BUTIE (P 3TOM M3MEPEHMSI PACCMATPUBAIOTCS KaK KIIOYEBOI 3NIEMEHT B KOHTpONE
3HepronoTpebnexus).

YcTpoiicTBa, NpeaHasHaueHHbIE AN1s BIMONHEHNS JaHHOTO KOHTPONA, 0611afatoT pasHbIMM
XapakTepucTUkamm, 4To TpeGyeT CTaHAaPTV3aLMM NPOLLECCOB U3MEPEHMS 1 U3MEPSIEMbIX NapaMETPOB.
[laHHbIi CTaHAAPT [OMXEH 1aBaTh BO3MOXHOCTb NOTPEOUTENIO BbIOpaTh HEOOX0AMMbIE MOKA3aTeNM, a
Takxe ykasaTb Criocob MHTEPNPETALVM M3MEPEHHDIX NapaMeTpOB.

Cranpapr IEC 61557-12 npepiaraet 0CHOBY, N03BONSIOLLYIO BbIOpaTh He0bXoaMMoe 000pyaoBaHme U
OLIEHUTb Er0 3KCTTyaTaLVOHHbIe napameTpbl. OH yka3biBaeT TPEGOBAHMS A1 YCTPONCTB M3MEPEHHS 1
KOHTPOAS 3KCMyaTaLMoHHbIX napameTpos (PMD).

4.1. 06nacTb npUMeHeHHs

Cranpapr IEC 61557-12 npumensieTcs:

B B CETAX IEPEMEHHOTO 1 MOCTOSHHOrO TOKa € PaboumM HanpskeHeM nepemenHoro Toka Ao 1000 B uam
nocTosiHHOro Toka Ao 1500 B.

B B CTAUVOHAPHBIX MM NEPEHOCHBIX 3NIEKTPOYCTAHOBKAX HAPYXHOTO MW BHYTPEHHErO MPUMEHEHNS

B KaK Npasuno, B NPOMbILLIEHHBIX /111 KOMMEPYECKHX ANIEKTPOYCTAHOBKAX 15l CNEAYIOLUVX LieNeii:

1 KOHTPO/Ib BHEPronoTPEOEHNs BHYTPY 3NIEKTPOYCTAHOBKY

1 KOHTPOJIb /MW M3MEPEHME SNEKTPUYECKX NapaMETPOB

1 KOHTPOJIb U/MNM U3MEPEHME KAYECTBA ANIEKTPOIHEPTUN.

4.2. 006was cTpyKTypa yCTPOMNCTB U3MEPEHUS
n koHTpons (PMD)

TpoTokon cBA3un

MpnGopbl 3MEepeHNs 1 KOHTpons i
aKcnnyaTauMoHHbIX Xapakrepuctuk (PMD) T T T T T T |
| |
: YnpasneHue CBsi3blo :
I |
| |
L J
[laTunku 3mepeHus Bnok c6opa N M
—t= Bnok KN D> D>
r (oM Mpuvesarie) y LatHbX 0K 06pabo y Brok oueHku [vcnneit
1 I I
1 1 1
1 I I
1 1 1
1 I I
1 1 1
1 I I A 1
1 1 I : I
| : || Ynpanenue UuppoBbiM |
: I I : BXOZOM/BbIXOZOM I
|
1 I I I
1 1 1
1 I I f
1 t t
1 1 1 ¢
BxoaHble anekTpuyeckue M3mepsiemblii BXOAHOM Pesynbratsl Lindposoit
CUrHanbl curHan 13MepeHus BXO/L/BbIXOA
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DB115405

Cranpapt MOK 61557-12

Crangapr IEC 61557-12 onpegenseT obuwyio ctpykTypy PMD. M3amepsiembiii anekTpryeckuii curHan
MOXET ObITb NO/y4eH MO0 HEMOCPELCTBEHHO, MO0 NOCPELCTBOM AATYMKOB U3MEPEHUI. 3aTeM OH
00pabaTbiBaeTCs 1 OLEHMBAETCS, 1 Pe3yNbTaT 0T0OpaxXaeTcs (4epe3 aucneit) uim nepesaeTcs npu
nomoLLw npoTokona ces3u (Hanpumep, Modbus) nnn oTnpaensieTcs Ha 6110k LMPOBOro BXofa/BbIX0AA.
9Ta nocneaHsist onums UCMoL3yeTcs, Npexae Beero, B MalunHax u PLC.

C TOUKM 3pEHUMs KOHCTPYKLIWK, CTAHAAPT NOAPa3LensieT YCTPONCTBa n3mepeHus v koHtpons (PMD) B
3aBMCYMOCTM OT HAIMYMS Y HUX U3MEPUTENBHBIX JaT4XKOB. [103TOMY Mbl MOXEM BbIAENTH PA3HbIE TUMbI
PMD: DD, SS, DS u SD.

W3mepenue Toka
PMD, noaknioyaemMblie yepes PMD c npsMbimM noaknioyeHmem
AaT4uK (patymkv Toka BHe PMD) | (naTtumku Toka B PMD)
= PMD Sx = PMD Dx

Z PMD c npsmbim PMD SD PMD DD

$  MOAKMIOYEHUEM (BATYMKK (insertion semi-directe) (insertion directe)

£  HanpsxeHus B sensors PMD)

2 -PMDxD

2

2  PMD, nogknioyaembie PMD SS PMD DS

g;_ Yyepes AaTyukK (AaTymkn (insertion indirecte) (insertion semi-directe)

2 HanpsaXeHus BHe PMD)

& -PMDxS

CnepnosarenbHo, PMD ansi koToporo:

B [1aT4MKV TOKA 1 HANPSXEHNsi BCTPOEHBI B YCTPOICTBO - 370 PMD DD

W [1aT4MKV TOKA W HANPsXeHWs BHe ycTpolicTea - ato PMD SS
W [1aT4MKV TOKa BCTPOEHbI B YCTPOICTBO, HO AATYMK HANPSXEHNs BHeLUHWiA - PMD DS
W [1aT4vK HaNpsXEHNS BCTPOEH B YCTPOIACTBO, HO AAT4WK TOKA BHELLHMIA - 310 PMD SD.

DB115406

PMD SD

Brok c6opa

Schneider Electric

1 06paboTky AaHHbIX < I

! Jlatunk Toka %

PMD DD

Bnok cbopa

1 06paboTky JaHHbIX

3 I Jlarunk T
U ’ [Jarumk L U
Hanpsxenns || Hanpsxers | |
PMD SS L PMD DS [
| |
Brok c6opa T ‘ Brok c6opa J
11 06paboTky AaHHbIX | 11 06paboTky JiaHHbIX
] [latynk Toka ‘

—
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4.3. Pa3sHble TUMbl TOYHOCTH

CraHaapT pasnnyaeT Tpu pasHblx TUNa To4HocT PMD:

B BHYTPEHHSS TOYHOCTb Npr6Opa, HaNPUMeEp, 3-3a NOrPELLHOCTY BbIBOPKYM aHaNOr0BO-LUGPOBLIX 1
L po-aHanoroebIx Npeobpasosareneii MUKPOKOHTPoANepa B 6110Ke pacyeTa U T./., NPY STANOHHbIX
YCNOBUSIX

B TOYHOCTb MCMONb30BaHs NPuOOpa, COOTBETCTBYIOLLASA, MOMUMO NPOYET0, C YYETOM NpeablayLuei
NOrpeLHOCTY BAMSHWS GpaKTOPOB NPW UCMOb30BAHWM YCTPONCTBA (M3MEHEHMS TEMNEPaTypbl, YaCTOThI
CeTH, 3anuTbiBaloLLEi Npubop, 1 T.4.).

CraHpapt onpegensiet hopMyny sl pacieTa JaHHON TOYHOCTU CONIACHO BHYTPEHHEN TOYHOCTH:

=

Pabo4asi MOrpewHoCTs = ‘ BHYTPEHHSS MOrPELLHOCTD | +1,15 \/2 (M3MeHeHVe 13-3a BAUSHUS BENMIMH)2
i=1

rae N = konmyectso BJMSIOLLNX BEJTNYNH.

m 06LLas TO4HOCTb NPMBOpa, YuMThIBas BCE GaKTOPbI, BMSIOLLME HA OBLLYIO NOTPELIHOCTb U3MEPEHUS
(NOrpeLLHOCTb 1 M3MEHEHMS TOYHOCTU BHELLHUX JATYMKOB, U3MEHEHWE NOHOr0 CONpOTUBAEHNs Kabens,
KOTOPbIA COBAMHSIET [ATYMKMN YCTPONCTBA, U T.4,.).

®opmyna ans pacyerta o6LLeii TOYHOCTM OTANYAETCS cornacHo Tuny PMD:
O pnst PMD DD 061wasi To4HOCTb = paboyasi TOYHOCTb
O pns PMD SD, DS wnu SS

(PMD paboyas norpeLunocn:)2
N
+ z (maTyuK + MOrpewwHoCTL I'IpOBOJ:lKVI)2

i=1

06uast norpetHocTb cuctems = 1,15

npu N =1, ecrm ecTb 0anH HapYXHbIV JAT4vK (Toka nn Hanpsixenns), Toraa s PMD SD wm PMD DS, n N = 2, ecnm
pe/CTaBIeHo ABa AaT4nka (Toka u Hanpsixenus), Toraa s PMD DD.

00Lwas NorpewwHoCcTb CUCTEMbI
no MK 61557-12

TorpetwHoCTb 1 M3MeHeHns 3-3a
TOYHOCTU HAPYXHbIX [1ATHNKOB
W NOJIHOTO CONPOTHBIEHWS NPOBOLOB

Pa6oyas norpewHocTb
no MK 61557-1

M3meHeHus
13-3a BAUSIHUS
BEJINYUH

MorpelHocTb N3mepeHus
no M3K 61000-4-30

MMorpetuHocTs
1PV 3TANOHHBIX
YCIIOBUAX

BHYTpEHHSIS NOrpeLIHoOCTb
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CnenoBartenbHo, BbIGOP HAPYXHbIX AATYNKOB (MPU HAMYIW) LONKEH OCYLLECTBAATLCS aKKYPaTHO, TGk
J0CTV4b KOHKPETHOTO Kiacca 06LLMX NapaMeTPOB CUCTEMbI.

m na PMDSS:
Knacc PekoMeHA0BaHHbIN Mpepnonaraembiii MakcumanbsHo
3KCMITyaTaLMOHHBIX KNacc AaTYMKOB Anst KNacc 3KCMyaTauMoH- | BO3MOXHbIIA Kilacc
nokasareneit PMD 6e3 | cesazu c PMD HbIX NoKa3arenew ans AATYNKOB NS CBS3U C
HapYXHbIX JaTYNKOB PMD-Sx unu PMD-xS, | PMD "
BKJIIOYast UX HApYXHble
[aTYnKN
0,1 0,1 unn MeHee 0,2 0,2
0,2 0,2 unm MeHee 0,5 0,5
0,5 0,5 unu metee 1 1
1 1 unn meHee 2 2
2 2 unm MeHee 5 5
5 5 unn MeHee 10

(1) Ecrm HEBO3MOXHO MCIIONb30BATb PEKOMEHAO0BAHHBIN KNIACC AaTYMKOB, MCTIOIb30BAHNE MAKCUMATIbHO BOSMOXHOIO
Knacca Aat4ynkoB rpuBOANT K OTePe SKCITyaTalMOHHBIX XapakTepucTuk.

m s PMD SD wnmn DS:

Knacc PekoMeHA0BaHHbII Mpepnonaraembiii MakcumanbsHo
9KCMJyaTaLMOHHBIX KNacc AaT4uKoB Anst KNacc 9KCTUTyaTauMoH- | BO3MOXHbIIA KNacc
nokasareneii PMD 6e3 | ceszu c PMD HbIX NOKa3arenew ans AATYNKOB NS CBS3U C
HapYXHbIX JaTYNKOB PMD-Sx unu PMD-xS, | PMD "
BKJTI0Yast UX HapYXHbie
[AaTYUKN
0,1 0,1 unn merHee 0,2 0,2
0,2 0,2 nnm MeHee 0,5 0,5
0,5 0,5 nnm menee 1 1
1 1 unn meHee 2 2
2 2 v MeHee 5 5
5 5 unn MeHee 10

(1) Ecrm HEBO3MOXHO UCIONb30BaTH PEKOMEHAOBAHHBIN KNIACC AATYMKOB, UCIO/b30BaHNE MAKCUMAJTbHO BOSMOXHOMO
Kniacca JaT4vKoB rPUBOAMT K MIOTEPE KCITYaTaLMOHHBIX XaPAKTEPUCTHIK.

4.4. CoyeTaHue HapyXHbix gaTymkos ¢ PMD

Bce nonHble PMD coctosT u3 6n10ka 06paboTKy 1 IaTYMKOB, KOTOPbIE MOTYT ObITb IGO0 HAPYXHBIMU, MO0
BHYTPEHHUMM B OTHOLLIEHUM YCTpOiicTBa. O6LLMIA KNace aKCnnyaTaLMOHHbIX NokasaTesnei cucTembl
3aBUCKT OT TOYHOCTM PMD, Takoke OT knacca aKCnyaTaLMoHHbIX NoKa3aTenieii AaT4MKoB COrNacHo
dopmyne Ha cTpaHuLe 27. OfHaKo MOXHO 3aMETUTb, YTO STOT 0OLLMIA KNACC SKCyaTaLMOHHbIX
rokasarenei cucTembl AeCTBUTENEH TONbKO 151 A1ana3oHa 3HAYEHMIA, ANst KOTOPbIX AATYMKN UMEIOT
MOrPELLHOCTb, FAPaHTUPOBAHHYIO UX KAaCCOM 3KCMTyaTaLMOHHbIX oKa3aTesieit, 04eHb YacTo HaMHOro
MeHbLLe, Yem vana3oH TouHocTv PMD DD. Hanpumep, fatumky Toka cornacHo ctaHgapty [EC 60044-1
00nafaloT KNaccoM aKCMyaTaLMOHHbIX okasaTteseit B iuana3oHe MeHblueM, yem PMD DD B ToM xe

Kniacce.

Oco6eHHO 0CTOPOXHO HEOOXOAMMO OTHOCUTCS K UIBMEPEHMSIM MOLLIHOCTM 1 SHEPTUM M3-3a MOFPELLHOCTY B
ase parymka: Hanpumep, norpelwHocTb 30’ rpanyca Ha dase Bbi3biBaeT owwnbky bonee 1,5 % Ha
13MepeHUN akTUBHON asbl npu KoadduumenTe mowHocTy = 0,5. Mo 3Toii NpuyKHe N CTaHAAPTY
pekoMeHyeTcs 1Cnob30BaTb AATYMKM XopoLLero kayecTsa (knacc 0.2 S unm 0.5 S), 4066 npoBecTy
[0MyCTMMOE U3MEPEHIE MOLLIHOCTM W SHEPTUU.

Schneider Electric
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4.5. Knaccbl akcnayaTauMOHHbIX NOKa3aTenen

CraHaapTbl ONPefensioT 3Ha4eHs KNaccoB 3KCMyaTaLMOHHbIX MOKa3aTenel, K KOTOPbIM OMKHbI
oTHOCUTbCS Bce PMD, 4T0ObI 3MEpsiTh pasHble GpU3NYECKMe 3HaYeHNS:

002 J005 o1 [o02 Jos [1 [15 [2 [25 [3 [5 [10 [20 |

Bce npomexyTouHble 3HaueHust GpyHKLIMOHMPOBAHNS JOMXHbI ObiTb 3asIBNEHbI KAk Camble 6am3kue
BbICOKME 3HaueHus. MoaTtomy, Hanpumep, PMD ¢ 061L1mMm akennyaTaumoHHbIMK xapaktepucTukamu 0.03
OynyT 0bnagath KnaccoM akcnnyaTauUmoHHbIx nokasarenei 0.05, cornacHo cranpapty IEC 61557-12.

4.6. OCHOBHO# TOK, HOMUHAJIbHbBIN TOK
M MaKCUMaJibHbIN TOK

Bce u3mepeHus npoBoasTCS OTHOCUTENBHO AUANa3oHOB TOKA, B KOTOPbIX OHW NpuMeHsioTes. [lga
PeLuaLLMX 3Ha4eHns g AaHHOro Auana3oHa:

B 3TAOHHBIN TOK, KOTOPbIV ONPEfeNnseTcs no pagHoMy cornacHo Tuny PMD:

O Ib, nnu ocHoBHoI ToK, Anst PMD Tuna Dx (DS unu DD)

O In, unm HoMuHaNbHBI ToK, Ans PMD Ttuna Sx (SD unm SS)

B MaKCUMaJIbHBIN TOK, IMaKC, KOTOPBI ONPefenseT BEPXHIO rPaHuLly TOKa, AN KOTOPON NPOBOANTCS
M3MepeHIe COOTBETCTBYHOLLENO 3HAYEHMS.

Hanpumep, u3amepeHne akTMBHO MOLLHOCTM 1Sl YCTAHOBKM, KOAD(UUMEHT MOLLHOCTI KOTOPOW paBeH 1,
L9 Knacca GpyHKUMOHMPOBaHMS 1, AOMXHbI U3MEPSTHCS C:

W TO4HOCTHIO 1 % fns Toka, namensiowerocs Ha 10 % o Ib o makcumansHoro ans PMD Dx
W CTo4HOCTbIO 1 % Ans Toka, u3meHsitoLerocs Ha 5 % ot In o makcumanbHoro ans PMD Sx.

4.7. dTanoHHbie YCNOBUS M HOMUHAJIbHBIE YC/IOBUS

M3mepeHus, Takue, kak onpeaenerHble B ctanaapte IEC 61557-12, neiicTBUTENbHbI, TOLKO eCNv
KOHKPETHbIE 3TaNIOHHBIE YCIOBYS COOTBETCTBYIOT BHYTPEHHUM HOMUHAbHBIM PAB0o4MM YCNOBUSIM.

Tabnuua OCHOBHbIX 3TNIOHHBIX YCNOBMiA:

Ycnosua
Pabouas Temneparypa

STanoHHbie ycnosus
23°C %2 °C vnm KaK yka3aHo M3roToBuTeNEM

OTHOCMTENbHAS BNAXHOCTb

40% - 60 %

HanpsxeHue onepatMBHOro nOCTOSHHOMO ToKa

HomuHanbHoe Hanpsixexue nutanus +1 %

Pasbl

DocrynHo 3 daabl (1)

HecummeTpus HanpsixeHwii

<0,1%™

BHelLuHee noCTOsHHOE MarHUTHOE none

<40 A/m noct. Toka

< 3 A/mnep. Toka npyu 50/60 Iy

CocTaBnsioLasi NOCTOHHOrO TOKa Mo HanpsXXeHuto 1 TOKy

HeT

®opma BosHbI

CuHyconpanbHas

Yactota

HomuHanbHas yactora (50 My, unm 60 My) +0,2 %

(1) TpebyeTcsi TosbKO NPy TPEXPa3HBIX CUCTEMAX.
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CraHpapT onpenensieT yciosus Tpex kNaccoB HOMUHANBHOM TeMMepaTypbl B 3aBMCYMOCTM OT iuana3oHa
Temneparypbl, p1 KoTopom paboTaet ycTpoiicTBo, K55, K70 v Kx:

K55 knacc Temneparypbl K70 knacc Temneparypbl Kx  knacc Temnepartypbl

PMD PMD PMD
HomuHanbHblit pabounii ananasoH (C ykasaHHON NOrpeLIHOCTbI0) Or-5m0+55°C Or-25 0 +70°C Bonee +70 °C u/vnm uxe -25 °C ("
[vana3oH orpaHnyenuit paboTbl (HET 0Tkasa annapartypbl) Or-5p00+55°C 01-2500+70°C Bonee +70 °C w/unm Huxe -25 °C (7
[vanasoH orpaHUYeHuil NS XpaHEHWs W OTTPY3KK 0r-2500+70°C Ot -40 no +80°C Mo cneumdukauym usrotosutens (7

(1) Mpegenel fOMKHBI ObITb ONPEAENEHBI U3rOTOBUTENEM COIIACHO MPUMEHEHNIO.
(2) Kx 03Hayaert yBe/myeHHbIe yYCnoBus.

CTaH,U,apT TaKxe onpeaenser Asa HOMUHaJIbHbIX pﬁﬁO‘WIX YCJI0BUS B MOHATUSAX BNAXHOCTU U BbICOTHI,
CTaHAaPTHbIE YCI0BUS U YBEJIMYEHHbIE YCII0BUS:

CraHpapTHble ycnoBus YBenu4eHHbIe YC/I0BUS
HomuHanbHbiiA pabouuit ananason (¢ | OT0 [0 75 % HR @ Ot 0 po Gonee 75 % HR (2
YKa3aHHOM NOTPELUHOCTbHO)
[nana3oH npeaena pabotsl as 30 0108090 %HR @ 0Ot 0 o Gonee 90 % HR (/2
[LiHeii/net
[lanasoH npeaena ans XxpaHeHus u 0101090 %HR @ 010 10 Gonee 90 % HR (V2
norpy3ku
BicoTa 0-2000 m Ot 0 o Gonee 2000 m

(1) Mpeaenbl 40MXHbI ObiTb ONPEAENIEHb! U3rOTOBUTENIEM COITIACHO MPUMEHEHNIO.
(2) BHayeHs OTHOCUTE IbHON BIAXHOCTY yKa3aHbl 663 KOHAEHCALMM.

[In9 OTKNOHEHNI OTHOCUTENBHO aHHbIX 3TASIOHHBIX YCI0BUIA, HO BCE ELLE BHYTPY HOMUHAMBHBIX
[Mana3oHoB, CTaHAAPT A0nyCckaeT PaCluMPEHHbIE Anana3oHbl TOYHOCTU.

4.8. HenpepbiBHOE U3MEpEHMe UK HYNeBOM
nepuoj HeYyBCTBUTEJIbHOCTU

CTaHAapT YCTaHaBNMBAET, YTO KOHKPETHLIE N3MEPEHMS! (rNaBHBIM 06pa3oM MOLLHOCTY 1 3HEPTIAW)
MPOBOASITCS HEMPEPBLIBHO, APYrMY CIIOBAMM, YYUTHIBAKOTCS BCE 3aMepb. [ist 3HAYEHWIA, [ifist KOTOpbIX 3Ta
TEXHOJOrWS IBNAETCS 06513aTeNbHOM, HET NPEANONOXEHMIA OTHOCUTENBHO CTAOUNBHOCTY M3MEPSIEMOrO
curHana. [inst ipyrix 3HaueHwii, s KOTOPbIX 3TO MPaBUiIo He SBNSETCS 0093aTeNbHbIM, CUTHaJI CYUTAETCS
YCTOI4MBLIM B NEPUOIbI MEXLY AABYMS! NOCNIEA0BATENBHBIMY U3MEPEHUSIMM.

4.9. ToyHOCTb Hanbonee CyLLEeCTBEHHbIX

dun3nyeckux BeNM4MH
AKTMBHasi MOLLHOCTb U 3HEeprus
YKa3aHHbIi Auana3oH u3MepeHnit Koaddpuument| Mpepensi BHyTpeHHei norpewHocTy ansg PMD ¢yHkuvm EpvHuLbI
MOLLHOCTH 3KCMyaTaUMOHHBIX Noka3arenei knacca C
3HaueHue Toka ans PMD Dx 3HaueHue Toka ang PMD Sx AnaC<1 AnaC=1
Mpsmoro noaknioyeHus Ha OCHOBe AaTyuka
2%Ib<1<10%Ib 1%In<1<5%]In 1 +2,0xC Het tTpeboBaus %
5%Ib<1<10%Ib 2%In<1<5%In 1 Her Tpe6oBanus +(1,0xC+0,5) %
10% Ib < | < Imakc 5% In <1< Imakc 1 +1,0xC +1,0xC %
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Tok ¢pasbl

Yka3aHHbI Auana3oH U3MepeHui Mpepensbl BHYTPEHHel Envnnua
3HaueHue ToKa ans 3uavenme Toka ana PMD | OTPewHocTy ans PMD
Mpsamoro noaxnoyeHus SX Ha OCHOBe AaTymka DYHKIMW Y O
PMD Dx HbIX NoKa3arenei
knacc C (2
20 % Ib <1 < Imake 10 % In < | < Imakc +1,0xC %

[onycTumble Knacebl 3KcnyataumoHHbIx nokasarenei C: 0.05-0.1-0.2-0.5-1-2.

Tok THD
YKa3aHHbI! Auana3oH U3MepeHui Mpepenbl BHYTPEHHEN NOrPeLHOCTY Ans EpvHuua
PMD ¢yHKumMM 3KCNNYyaTaLMOHHbIX
nokasareneii knacc C
071010100 % +0,3xC@ Toykac
Ot 100 0 200 % +0,3xCxTHD /100 Toukac

(3) 0.3 x C aro abcontotHas norpeluHocts. Hampumep, npn 10 % THD, ecnm C = 1, uaMepeHHoe 3HaveHne Moxet
HaxoguTbes ot 9.7 70 10.3..
(4) THD 310 usmepeHHoe 3HayeHne Toka THD, BbipaxeHHoe B %.

[JlonycTuMble Knacchl 3KCnyaTaLMoHHbIX nokasatenein C: 1-2 - 5.

Mpu namepennn THD HeobxoauMo 06palLiaTh 0c060e BHUMaHUE Ha M3MepuTenbHbie yeTpoicTea: 0.3 x C
3710 abconiotHas norpeLHocTb. Hanpumep, ans THD 20 % ecim KNnace aKCryaTalMOHHbIX NokasaTeneii 1,
TOra U3MEePEHHOE 3HaueH1e MOXeT ObiTb 0T 19,7 % 10 20,3 %.

IEC 61557-12 ed. 1.0 Copyright © 2007 IEC, Geneva, Switzerland. www.iec.ch
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5.1. KoHcTpykTuBHble oco6eHHocT Compact NSX

Kpome BbINOHEHMS 3aLMTHBIX DYHKLMIA aBTOMaTUYECKMi BeIKtouaTens Compact NSX obecneunBaet
60bLLIOI AMaNa30H M3MEPEHNIA 1 CUTHANN3ALMM. ITU HYHKLIMOHATbHBIE BO3MOXHOCTY PEANM30BaHbI B
[LIBYX HOBbIX TMNax pacLienutenei Micrologic.

m Micrologic Tna A: npegHasHayeH Ans U3MepeHuns Toka

e ~N m Micrologic Tuna E: npegHasHayeH Anst TOHOro M3MepeHns PasnnyHbIX 3NMeKTPUYECKUX NapameTpos.

Pe3iomMme

Compact NSX - 370 eiMHCTBEHHbII ABTOMATUYECKUIA
BbIK/lo4aTenb B iutoM kopnyce (MCCB) co
BCTPOEHHON BYHKLME n3mepeHns,
obecneynBatoLLMin M3MepeHue Toka knacca 1.
DyHKLNM M3MEPEHNS, 3ALLUNTBI 1 CBS3N,
peann3oBaHHble B Compact NSX, cpaBHUMbI C
byHKumamy annapara Masterpact.

\ J

PB103365-43

OTo6paxeHue yCTaBOK 3aLUThI

Ycrasku (A) v 3aaepXKM MoryT oTobpaxatbCs BCe yCTaBki | | |
cpabarblBaHust
WU3smepenns
MrHoBeHHbIe ieiACTBYIOLME 3HAYEHUS

Tok (A) a3 v HedATpann

CpenHuii dasHblii ToK

Tok Hanbonee HarpyxeHHoii dhasbl

3amblkanue Ha 3emnio (Micrologic 6)

HecummeTpus TOKoB B asax -

Hanpsixetme (V) JInneiiHoe -
®asHoe -
CpepnHee NMHeHOe HanpsiXeHue -
CpepnHee hasHoe HanpsxeHne -
HebanaHc HanpsixeHuit -
lMopsipok Yepenosaqus pas -
Yacrora ('u) CeTb anekTponuTaHmus -
MotwHocTb AxtusHas (kBT) -
PeaktusHasi (KBAp) -
lMonnas (kBA) -
Power factor n cos @ -

Compact NSX siBnsieTcs €AMHCTBEHHbIM aBTOMATUHECKVM BbIKIiouaTenem B intom kopnyce (MCCB) co
BCTPOEHHLIMY YHKLMSIMU U3MEPEHIs MOLLHOCTM. 9T no3BonisieT Compact NSX obecnieunsarb dyHKLWM
KaK 3aLumThl. Tak M U3MEPEHNS], Ha YPOBHE, COOTBETCTBYIOWEMY cTanaapTam IEC (IEC 61557-12).
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LnroBoii nHamkatop FDM121

X

Bwmecte ¢ Tem Compact NSX obecrneunBaeT pasHble BCrioMoraTesbHble GyHKLnM:

MepcoHanuaupyemas asapuiiHo-npeaynpeauTenbHas CUTHaNU3aLms C YKasaHeM

| A BPEMEHMU.

INonb3oBatenb MOXET 3af1aThb C KOMMbIOTEPA 10 12 aBapuiiHO-NpeaynpeauTeNbHbIX CUTHAOB.
OHV MOTYT CYMTBIBATLCS CO LUMTOBOMO MHAMKaTopa FDM121 unn yraneHHo Ha akpaHe

KoMnbloTepa.

XpoHonoruyeckue NpoToKOsbl U XypHarnbl co0bITHiA

XPOHONOrMYeckme NPOTOKOSbI OTKIIOHEHNIA, aBAPUIAHO-NPEAYNPEANTENbHBIX CUTHAOB U

COBbITUI AKCTTyaTaLWK BCeraa AOCTYNHbI Yepes pacuenuTenb Micrologic. YkasaHHas
MHPOPMALNS XPAHUTCS B 3HEPTOHE3ABMCUMON NAMSITI, KOTOPAs COXPAHSIET JaHHbIE AAXE NpK

notepe nUTaHus.

JlaHHble MOTyT ObiTb BLIBEAEHbI HA LWMTOBOM MHAMKaTop FDM121 unm yepes cuctemy

nepenayy JaHHbIX Ha KOMMbIOTED.

WHpmnkaTopbl Texo6enyxusaHms

Heckonbko MHAMKATOPOB MCTIONb3YIOTCS /1Sl CEPBUCHBIX LieNei.
OHu 0TOOpAXAIOTCS HA LMTOBOM UHAMKaTope FDM121.

la e
Momowb B 3KCTTyaTaumm
MepcoHanuanpyeMbie aBapuitHO-NpeaynpeauTebHbIE CUrHAbI
Hactpoiiku [lo 10 curHanos, HasHauaeMbix Ha NoObIE U3MEpeHIs,, AOCTYNHble Ha A n E [ ] [ ]
OnepexeHue/oTcTaBaHue no ¢ase, YeTbpe KBaapaHTa, NopsaoK YepeaoBaHus $has, BbGop NpUopUTETa MHAMKALMA - [ ]
NHamkaums CurHanbl v OTKIIOYeHNs [ ] n
JIMCTaHLMOHHaS CUrHaNIM3aLys AKTMBALWMS [1BYX BblENEHHbIX KOHTAKTOB MOAYNs SDX [ ] [ ]
XpoHonoruyeckne NpoToKObI C ykazaHWeM AaTbl U BpeMEHU
OTKiodeHus TMpuymrHa oTKIo4EHms Ir, Isd, li (Micrologic 5, 6) ] [ ]
(17 nocnepnmx) (C ykasaHu1eMm BpeMeHU B MC) Ig (Micrologic 6) = .
ABapUIHO-NPELYNPEaNT. CUTHAbI [ ] [ ]
(10 nocneaxux)
9KCNNyaTaLUVOHHbIE CCOBITHS Tunbl cOBbITHIA V3MeHeHve HACTPOIIK 3aLLMTbI NepeKsioyaTenem - ]
coBbims (10 nocneax) CHsiTUe BNIOKMPOBKM KITaBUATYPbI - =
TecTnpoBaHye ¢ knasvarypbl - [ ]
TecTpoBaHue BHELLHNM YCTPOHCTBOM - [ ]
YcTaHoBKa BpeMeH (fata 1 Bpemst) [ ]
COPOC MaKCMabHbIX/MUHUMATIbHBIX 3HAYEHMIA U CHETHMKA SHEPTIAN [ ] [ ]
YKka3. atbl 1 BpeMeHu lpezcTasnetme [lara, Bpems,, TEKCT, COCTOsIHME [ ] n
Tabnuubl coObITUI C yKa3aHMEM [aTbl U BpEMEHU
Hacrpoiiku 3awmt M3meHeHre HaCTPOMKM (MIHAVKALWS 3HAYEHNS) Ir tr Isd tsd li Ig tg [ ] [ ]
YkasaHue AaTbl U BpEMeHN [lata 1 Bpemsi U3MeHeHust ] u
Mpenbiayliee 3HaveHve 3HayeHve BENMYMHbI 10 M3MEHEHNUS [ ] |
MakcumanbHble/MUHMMaNbHbIE KOHTponMpyemble BENNYMHbI I 12 13 IN [ ] -
S I 12 I3 IN U2 U3 U3l f - n
YkasaHue AaTbl M BPEMEHN [isi KaXO0N BeMMYMHbI  [laTa 1 BpeMsi 3anucK Makc./MUH. 3HadeHus u
TexyLuee MaKc./MUH. 33HaveHne MakcvmanbHoe/MUHUMaNbHOE 3HaYeH e BENMYMHbI ] |
WHaukaTopbl TexoGenyxuBaHus
Cuetymk MexaHudeckue kommyTaumm ) B03MOXHOCTb KOMOMHALIW C aBap.-NPELYNp. CUrHaIoM [ ] [ ]
9nexTpuyeckue kommyTaumm B03MOXHOCTb KOMOMHALM C aBap.-npeaynp. [ ] [ ]
OTKiodeHns OnVH Ha TMN OTKIIOYEHNS! [ ] [ ]
Agap.-npeaynp. CUrHaibl OfmH Ha Kaxblid TN aBap. -Npeaynp. curHana [ ] [ ]
OTpaboTaHHble Yachl CymMMapHasi IPOAONIXMUTENLHOCTb PaBoThl, Yac 4 ] |
Mnaukatop M3HOC KOHTaKTOB % [ | [ |
Mpodunb Yacbl paboTbl ¢ pa3nnyHbLIMM YPOBHSMM HArpy3kn % vacoB paboTbl B 4 avanasoHax Toka: 0-49 % In, 50-79 % In, 80 - 89 % In =90 % in [ ] [ ]
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Pewenua Schneider Electric

Compact NSX npesocTaBnsiet iaHHble B PeXvMe PeanbHOro BpeMeHu:

B 0CTOsIHHOE 0TOOPaXeHIE AEHCTBYIOLMX 3HAYEHMIA NAPAMETPOB [i/isl HaMBOee HarpyXeHHOI hasbl.
970 1a€T BO3MOXHOCTb NM0/Ib30BATENIO MONY4MTL ONEPATUBHYIO MHHOPMALIVIO O CYLLECTBYIOLLMX Harpy3kax
B CETH

B 3ar0MUHaHVe 3Ha4YEHIs TOKA, BbI3BABLLETO OTKIIIYEHME. LieHHas nHdopmaLms 06 oTKIoYeH
(Hanpumep, NpuymMHa cpabaTbiBaHs pacLIEnUTENs: KOPOTKOE 3aMblKaHWe N neperpyaka) MOXET ObiTb
3aTeM nepe/aHa nosb30Baresiem.

Compact NSX obecreunBaeT 0fiHaKOBYIO TOYHOCTb U3MEPEHISt HE3aBMUCUMO OT YaCcTOThI ceT (50 unm 60
T'1), Npu 3TOM AOMOAHUTENbHBIE HACTPOIKM HE HYXHBI — pacLienuTens Micrologic camocTosTensHo
OnpefensieT YacToTy CETM U YYMTHIBAET €e B pacyeTax. IT0 AOCTUraeTcs npy NOMOLLM HOBOrO, CrieLmanbHO
pa3paboTaHHOr0 METoAA pacyeTa, ero UCMo/b30BaHKe YNPOLLAET NOMb30BATENIO MOHTAX 1 3KCTyaTaLmio
annapara.

Compact NSX Taoke noacuuTbIBaeT 3Ha4eHIst NOTPe6NSeMoii MOLLHOCTM C UCTONb30BaHNEM NOCTOSHHOTO
N CKOMb3AILLETO BPEMEHHOTO MHTEPBANA [UTUTENBHOCTBIO OT 5 10 60 MUH € Wwarom 1 MuH. Takum
06pa3oM, MOXHO OnpefiennTb CPeaHee 3HaueHe NoTpebasemoil MOLLHOCTI 3a OnpeaeneHHbIi Neprop,
BpemeHun T:

Demande (Proral)= % f Protal(t).dt
T

Ha 0cHOBE NosTy4eHHbIX JaHHbIX NP MOMOLLM MPOCTOI MPOrpamMbl MOXHO MOCTPOUTH AUarpammbl
TEHJEHUWIA 3HePronoTpebaeHns 1 COCTaBUTL NPOrHO3bI. VX MOXHO MCNOb30BATb St OrPAHUYEHIS UK
NOBTOPHOTO MOAKIIOYEHMS HAarpy3KK C LIESbIO NPUBEAEHUE SHEPronoTpedeHHsl B COOTBETCTBUE C
YPOBHEM 3aSIBNIEHHON MOLLHOCTH.

Kaxnoe n3mepeHme MrHOBEHHbIX 3HAYEHWI MOXET COYETATLCS C YHETOM MaKCUMATbHBIX/MUHUMASTbHBIX
3HaueHmin. MakcumanbHble 3Ha4eHNst Hanbonee HarpyXeHHoN hasbl, NOTPebISEMOro Toka 1
noTpe6IemMoi MOLLHOCTM MOTYT COPACKIBATLCS C KNABUATYPbl PACLIENMUTENS, CO LUMTOBOMO MHAMKATOPA
FDM121 1 yepe3 ceTb nepesayn AaHHbIX.

Kpome Toro, Compact NSX onpeziensiet nokasarenn kayecTsa 31eKTPOIHEPriv nyTemM U3MEpEHVs
3HaueHnin THD Toka n HanpsixeHust (0 BaXHOCTM 3mepeHui 3Hadermii THD cwm. Boiwwe rnasy 3.1.5).

U3mepeHus, soinonHsemblie pacuenurenem Micrologic

[insi nioBoro aBTOMATUYECKOro BLIKIHOUATENs CO BCTPOEHHOI YHKLMEN U3MEPEHNs HeobxoanMmo
OAHOBPEMEHHO BbIMOHUTbL iBA TpeGOBaHI/IFIZ

m obecneunTb HeOﬁXO,[I,I/IMyIO MOLLHOCTb [/191 TUTAHU] PACLIENUTENS, BBINOAHSIOLLErO GYHKLMIO 3aLUNTI
B BbINOJIHATL TOYHOE U3MEPEHME.

Y1060l BHINONHUTL 3T1 ABa TpeGoBaHus Compact NSX ncnonbayet TpaHchopmMaTop Toka HOBOro
nokonenmsi. OH COCTOMT n3:

B BO3/YLUHOrO TpaHchopmaTopa Toka (Top POroBCckoro), NpefHa3HauYeHHOr0 A TOYHOTO U3MEPEHUS B
LUIMPOKOM iMana3oHe

B 00bI4HOro TPaHCHOpMATOpa TOKA C XeNEe3HBIM CEPEYHUKOM, NPEAHA3HAYEHHOTO ISl NIUTAHUS
pacuenutens.

9T1 HOBbIE TPaHCHOPMATOPbI TOKA UCMONb3YIOTCS B KaX/0M HOBOM pacuenuTene Micrologic, rapaHtupys,
TakuM 06pa3oM, OZIMHAKOBYIO METOAVKY M3MEPEHMS [ifisi BCEX pacLienuTeneil JaHHoro Tuna.

B 10 e Bpemst He0BXOLMMO YYUTBIBATb OAMH ACNEKT: BYHKLMS U3MEPEHNS He LIOMKHA CHUXATb
Ha[EXHOCTb 3aLLMTHI M HA0B0POT. YTOOLI YOEAUTLCS B TOM, YTO [1BE YKa3aHHbIe HYHKLMM XOPOLLO
paszeneHbl, He0BXOAMMO NPOAHANM3MPOBATL HECKOMbKO (GaKTOPOB:

m Bonpochk! 31eKTpoMarHUTHO COBMECTUMOCTY: 3NIEKTPOMAarHUTHOE NoJie, CO3AaBaemMoe OfHUM
TpaHchOPMATOPOM, He OKa3blBaeT BO3LECTBME Ha ApYron

m Bonpochkl HAaCTPOIiKK NPOrpamMm: B A1EKTPOHHOM pacLienuTene GyHKLUMM 3aLmTbl U U3MEPEHUS AOMKHbI
4eTKO Pa3aensTbes.
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B pacuenutene Micrologic 311 npo61eMbl YCELIHO PEeLLeHb, Tak kak B 6110k 06paboTky u3MepeHmii

BCTPOEH MUKponpoLieccop, KOTOprVI oTAeneH ot 6;10ka 3awwThl. Brok 3awmThl BKOYaeT VHTErpaJibHYI0

MUKPOCXEMY ASIC. 9ta cxema UMeET 04eHb BLICOKMIA YPOBEHb HAAEXHOCTK, TaK KaK OHa HE perynupyerca

11 He YYBCTBUTENbHA K OKpYXatoLLeii cpese.

3awumra U3mepeHue

006MeH AaHHbIMK

ASIC MwukponpoLieccop

Mogynb cBsian

1
1
1
1
1
1
1
1
I
WHTennexTyanbHble [
OcHoBHas 3aLuTa —'Z— 3aALUNTHBIE DYHKLMM 4: P
1
1
1
1
1
1
1
1
1

I
Boaayw- ( I -
. > 3MEPEHIE, aHaNu3....
HbIA TT | Paspenenve (e )
I
TT ¢ cepaey- I
HUKOM ( >_r>| MuTaHue MCTouHMK nvTamms
I
[ T e e
Top Poroeckoro

Porosckuit paspabotan faHHbii farunk B 1912 rogy. OH He conepxuT GpeppoMarHuTHLIX MaTepuasos, YTo

obecneumBaeT UAEATIbHYIO ﬂVIHeI?IHyIO 3aB/CMMOCTb B LLMPOKOM TOKOBOM AMana3oHe, Ha KOTOPYLo He
BAVUSIOT Pa3NINyHbIE BHELLHWE BO3AEHCTBUS.

HemarnuTHbI cepaeyHuK

Panuyc cepneynmka

CpenHuii paguyc
Topouaa
Y 5
L£ T
BropuyHas 06MoTka
(TOHKasi IPOBOIOKA)
! 4 ai
| = u3mepsemblii ToK BbixogHoe Hanpsixeie —— U = f (E)

Cxemarnyeckoe n3obpaxenme Topa PoroBckoro

BbixogHoi curHan Topa POroBckoro nponopLyoHaneH Npon3BoaHOM ToKa.
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Pewenua Schneider Electric

5.2. CoBMecTUMOCTb

V3amepuTenbHble yCTpoiicTea, BCTPOEHHbIE B PACLIENUTENN CUIOBLIX BbIKNtoyaTenei Schneider-Electric Ha
HM3KOEe HaNPsIXeHe, XOPOLLO COBMECTUMBI MeX/y Co00ii N0 (yHKLIMOHAbHBIM BO3MOXHOCTSIM,
Cnoco6HOCTM MHTErpaLym B CETb Nepeaayut AaHHbIX M TOYHOCTU.

C TOUKM 3peHms GYHKLMOHASTbHBIX BO3MOXHOCTEIA. HoBble pacuenutenu Micrologic obecneunsaiot
bYHKUMM M3MEPeHUs 1 aBTOMATUYECKMX BbiKoyaTeneii B iutom kopryce (MCCB), koTopble npexae
CyLLIECTBOBANM TONLKO 15l aBTOMATMYECKMX BbIKNtoyaTeneit Masterpact Ha 6osbLume Toku (ACB). Moatomy
Ternepb MOXHO MCMO/b30BaTb OAHY U Ty Xe TeXHUKY u3Meperus B ananasoHe ot 100 A ao 6300 A.

% Masterpact
NW10

terpact
6

JS Compact

NSX160

Compact
NSX400

C T04KM 3peHms 06MeHa JaHHBIMU, ECTb YETKas COrNacOBAHHOCTb MEXTY Pe3y/bTaTaMu U3MEPEHHHA,
nepepaHHbix Masterpact NT/NW 1 Compact NSX. 310T 06MeH JaHHbIMYU rapaHTUpYeT, 4To:

B Te Xe CaMble U3MEepeHIs

B B TeX ke peructpax

B TEeMU Xe yCTPOCTBaMM

MoryT 6biTb nepesaHbl no npotokony Modbus yepes wiio3 B Ethernet (EGX100 unm MPS100).

/13mMepeHms BbINOMHSIOTCS C OMHAKOBOW TOYHOCTBIO kak annaparamu Masterpact NT/NW, Tak u Compact
NSX. Mpu 3T0M pesynbTaThl U3MEPEHUit JOCTYMHbI M MOTYT BbITb NPOAHANM3MUPOBAHEI YCTPOHCTBAMM
06paboTKM AAHHBIX.
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5.3. TouHocTb namepeHunii Compact NSX

M3mepeHusi, npoBoaumMble Compact NSX, cooTeeTcTBytoT TpeboeaHusam cTaHaapta IEC 61557-12. B
COOTBETCTBUM C ONPeAENEeHNEM, JaHHbIM B 3TOM cTaHgapTte, Compact NSX - 310 yCTpoiicTBO M3MepeHms 1
KkoHTpons (PMD) Tuna DD €O BCTPOEHHbIMU iaT4uKaMu HanpskeHus 1 Toka. [laHHoe onpeaenexmne
[Ne/CTBUTENBHO ANS BCEIA M3MEPUTENBHON LIENOYK, BKIIOYAs AATYMKN.

B cooTBeTCTBUM C TPEOOBAHMAMM CTaHAapTa, A/is uamepeHuii npu nomoluym Compact NSX Hanbonee
BaXHbl TPU Nokasarens:

M 0CHOBHOM TOK Ib paBeH HOMUHaNbLHOMY TOKY BbIKJIlOYaTENa:

0 ans Compact NSX160 Ha40A, Ib=40A

O s Compact NSX630 Ha 630 A, Ib =630 A

B MaKCUMabHbIii TOK IMaKe. , /1Sl KOTOPOro U3MEPEHNS rapaHTUPYIOTCS C AaHHOW TOYHOCTbIO, PaBeH
1,2xlb:

0 ans Compact NSX160 Ha 40 A, Imakc. =48 A

O s Compact NSX630 Ha 630 A, Imakc. = 750 A

B TOYHOCTb U3MEPEHNIA:

O Knacc 1 ans uamepeHus Toka

[Iina Compact NSX160 Ha 40 A da3Hblii Tok U3MepsieTcs ¢ TOYHOCTbIO 1 % B AnanasoHe ot 8 Ano 48 A.
[ns Compact NSX630 Ha 630 A, Imakc = 750 A da3Hblii Tok M3aMepsieTcsl ¢ To4HocTbio 1 % B avanasoHe
ot 130 A no 750 A.

O Knacc 2 ans uamepeHuns akTMBHOV SHeprum

[Iina Compact NSX160 Ha 40 A akTuBHas SHeprust U3MepsieTcs ¢ TOYHOCTLIO 2,5 % B avanasoHe ot 2 A 1o
4 AvicTo4HOCTBIO 2 % B AmanasoHe oT4 A no 48 A.

[ns Compact NSX630 Ha 630 A akTvBHas SHeprits U3MepsieTcsl C TOYHOCTbIO 2,5 % B avanasoHe o1 31,5A
10 63 Au ¢ TouHoCTbIO 2 % B vanasoHe ot 63 A 1o 750 A.
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Pewenua Schneider Electric

5.4. CoyeTaHne U3MepeHuns U 3aLLUTbI:
npumep peannsaumm

Huxe npencTaBneH TMMAYHBIN NPUMEP YacTV ANEKTPOYCTAHOBKI BHYTPU PACNPEAENATENBHOMO LLKTA, KOTAA
peann30BaHbl GYHKLMM Kak M3MEPEHIS], Tak 1 3aLLuThl 6naroaaps 1x kombuHauwmm B Compact NSX:

Compact
* NS630b

Compact Compact
NSX100 NSX400
Micrologic 6.2 E Micrologic 6.3 E-M

—_— —_—

bl i,

C60 Koutakrop
LC1-F265

MuTaiowmin dunep nopaet nuHeitHoe Hanpsxenne 380 B Ha pastbie Harpyaku. [suratens 160 kBT
3aLLMLLEH aBTOMATUYECKIM BbIKJIOYaTENEM.

Mexay Compact NSX400 n koHTaktopom LC1-F265 obecneunsaetcs koopaHauws no Tuny 2 Tuna (no IEC
60947-1). AsTomatiyeckuin Boiknoyatenb Compact NSX400 HaxoauTCsl HUXKe rMaBHOTO BbIKSOYaTENs
Compact NS630b, ycTaHOBNEHHOO Ha BBOE, MEXAY HAMI 0DECTIeYNBAETCS MOJHAS CENEKTUBHOCTD (MO
IEC 60947-2 IMpunoxeHue A).

Hwxe rnaBHOro BBOAHOTO BbIKIKOYATENS PACTIONOXEH ApYroii duaep, 3awmierHbiii Compact NSX100, ¢
KOTOPbIM 06ECEYEHa NONHAsH CENEKTUBHOCTb. [lanee, HiXe no Lienu, 06ecneynBaeTcs nonHas
cenektueHOCTb Compact NSX100 ¢ Heckonbkymmn MOLY bHBIMM Bbikiiouatensmu C60, kotopbie
3aLUMLLAIT PA3NYHbIE HArPY3KK: PO3ETKM, KOMIBIOTEPHBIE LIEMH 1 LIEMb OCBELLEHNS HEBObLLIOTO
MOMELLEHMS.

Compact NSX100 obopymosaH pacuenutenem Micrologic 6.2 E, Torna kak Compact NSX400 ocHalweH
pacuenutenem Micrologic 6.3 E-M, gaHHble annaparthl XOPOLLO 3aLMLLAIOT PACMPEAENUTENbHYIO CETb 1
Lienb NUTaHWS ABUraTens COOTBETCTBEHHO.

B 70 Xe Bpemsi, ToMMMO dYHKLM 3almTl, pacuenuTens Micrologic u3mepsieT Hanbonee BaxHble

3NIeKTPMYECKME NapaMeTpbl IOCPEACTBOM Bhik/touaTeneit Compact u MoXeT 0To6paxatb M3MepeHHbIe
napameTpbl T0KasbHO Ha XXK-MOHMTOpPE Wi Ha LWMTOBOM UHAaMKaTope FDM121.
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3atem 311 JaHHble MoryT 6biTb nepeaarbl no npotokony Modbus yepes uxtepdeiic Modbus (IFM),
umeloLpmiics B kaxpom Compact NSX, v anee yepes EGX100 nnn MPS100 LUntos B Ethernet.
3atem aHHble MoryT 6biTb 06paboTaHbl 1 NpoaHan1avpoBaHbl cucTemoil CKALA:

DB115419

Modbus

Ethernet

MPS100 wnio3

5] Micrologic
6.2 E

Takum 06pa3oM, peann3oBaHa KOMOMHALWS YHKLMIA M3MEPEHMS 1 3aLLmThI, @ Takke 06paboTka
pe3ynbTatos, BHyTPM 0aHoro annapara Compact NSX ¢ pacuenutenem Micrologic. OTcyTcTaue npoBosoB
MEXy YCTPOCTBaMU, BbIMOAHSIOLLMMI Pa3Hble GYHKLMM (3aLLmTa 1 U3MEPEHNE), FapaHTUPYeT, 4To
OLWMBKY COEMHEHNSI HEBO3MOXHbI. Kpome Toro, TpaHChopMaTopbl TOKA M HAMPSIXEHHSt XOPOLLIO
COrNacoBaHbI Kak C PaCLIENUTENEM, Tak U C aBTOMATUYECKIM BbIKIHOHaTeNeM, Tak Kak OHI BCTPOEHbI B
OVIH 11 TOT Xe annapar.

B 10 Xe Bpems, Y4eM MeHbLUE COBAVHEHWIA, TEM MeHbLUE 3aTpaT. Jlyyluee peLueHre AOCTUraeTcs Yepes
BCTPavBaH1e MOJyNei B OAMH annapar, npu 3ToM HET Heo6X0AMMOCTM B IOPOrHX OMONHUTENbHBIX
COELVHEHMUSIX.

Bonee Toro, coyeTaHue 3alLmTbl M U3MEPEHSi NPEAOCTaBNSIOT BO3MOXHOCTb N0Nb30BaTeNIo ObICTPO
MOZEPHM3MPOBATL 3NEKTPOYCTaHOoBKY. [leicTautensHo, Compact NSX100 ¢ pacuenutenem Micrologic 2.2
(He NpoOM3BOAALLMM U3MEPEHMS) MOXET 3a KOPOTKOE BpeMst ObITb NpeobpasosaH B Compact NSX100 ¢
pacuenutenem Micrologic 6.2A nnwn E (npoussoasiumm usmepenns). bnaropaps koHcTpykumumn Compact
NSX cMeHa pacLienuTens NPoM3BOANTCS O4EHb NIETKO.

Schneider Electric 39



40

Ilng 3ameToK

Schneider Electric

Buinyck Ne 28






LieHTp nopaepXKu KNUEeHToB

Ten.: 8 (800) 200 64 46 (MHOrOKaHabHbIN)
Ten.: (495) 797 32 32, dakc: (495) 797 40 04
ru.csc@ru.schneider-electric.com
www.schneider-electric.ru

Schneider Electric B ctpanax CHI'

Asep6aiimxaH
Baky

AZ 1008, yn. Mapabax, 22
Ten.: (99412) 496 93 39
akc: (99412) 496 22 97

Benapycb

Munck

220006, yn. benopycckas, 15, odpuc 9

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

KasaxcraH

Anmarbl

050050, yn. TabayHo3asoackas, 20
LLBeiiuapckuii LeHTp

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

Acrtana

010000, yn. BeiibuTwmnmk, 18

BuaHec-ueHTp «benbutwmnmuk 2002», oduc 402
Ten.: (3172) 91 06 69

daxc: (3172) 91 06 70

Atbipay

060002, yn. Abas, 2 A
BusHec-ueHTp «Cytac-C», oduc 407
Ten.: (3122) 32 31 91, 32 66 70
Gae: (3122) 3237 54

Poccus

Bonrorpap,

400089, yn. MpodcotoaHas, 15, opuc 12
Ten.: (8442) 93 08 41

BopoHex

394026, np-T Tpyna, 65, oduc 267
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 39 06 01

EkaTepuHOypr

620219, yn. Mepeomaiickas, 104, odmcs 311, 313
Ten.: (343) 217 63 37

akc: (343) 217 63 38

WpkyTck
664047, yn. 1-9 Cosetckas, 3 b, oduc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

KasaHb
420107, yn. CnaprakoBckas, 6, atax 7
Ten./dakc: (843) 526 5584 /85 /86 /87 / 88

Kanununrpap,

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

®axc: (4012) 5760 79

KpacHopap

350020, yn. KommyHapos, 268 B, opucel 316, 314
Ten.: (861) 210 06 38, 210 14 45

®axc: (861) 210 06 02

KpacHosipck

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

dakc: (3912) 56 80 96

Mocksa

129281, yn. Enuceiickas, 37
Ten.: (495) 797 40 00

dakc: (495) 797 40 02

MypmaHck

183038, yn. Boposckoro, 5/23
KoHrpecc-otens «Mepuauan», oduc 739
Ten.: (8152) 28 86 90

®akc: (8152) 28 87 30

HuxHuit Hoeropop
603000, nep. XonoaHbiii, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26

HoBocubupck

630005, KpacHblit np-T, 86, oduc 501
Ten.: (383) 358 54 21

Ten./dakc: (383) 227 62 53

www.schneider-electric.ru

Mepmb
614010, Komcomonbckuii np-T, 98, opuc 11
Ten./daxc: (342) 29026 11 /13 /15

PoctoB-Ha-[loHy

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

dakc: (863) 200 17 24

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

Cankr-Netep6ypr

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

dakc: (812) 320 64 63

Couum

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

dakc: (8622) 96 06 02

Yopa

450098, np-T OkTa6ps, 132/3 (6M3Hec-LeHTp KMA)
Bnok-cexupms Ne 3, atax 9

Ten.: (347) 279 98 29

akc: (347) 279 98 30

XabapoBck

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

dakc: (4212) 30 46 66

TypkmeHucTaH

Awra6ar

744017, Mup 2/1, yn. 10. Smpe, «3.M.B.L,.»
Ten.: (99312) 45 49 40

®akc: (99312) 45 49 56

Y36ekucTaH

TawkeHT

100000, np-T Mycrakunnuk, 75
Ten.: (99871) 140 11 33
dakc: (99871) 140 11 99

YkpauHa
JHenponeTpoBcK

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

dakc: (380567) 90 09 99

JoHeuk

83087, yn. UnxeHepHas, 1 B

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

Kues

03057, yn. CmoneHckas, 31-33, kop. 29
Ten.: (38044) 538 1470

dakc: (38044) 538 14 71

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

Hukonaes

54030, yn. Hukonbckasi, 25

BusHec-LeHTp «AnekcaHapoBckuit», oduc 5
Ten.: (380512) 58 24 67

dakc: (380512) 58 24 68

Opecca

65079, yn. Kynukoso none, 1, opuc 213
Ten.: (38048) 728 65 55

dakc: (38048) 728 65 35

Cumdepononb

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

dakc: (380652) 54 81 14

XapbkoB

61070, yn. Akanemuka lMpockypsl, 1
BuaHec-ueHTp «Telesens», oduc 569
Ten.: (38057) 71907 79

dakc: (38057) 719 07 49
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