IOCYJIAPCTBEHHBIN JI3SIP7KAYHBI KAMITOT

KOMMUTET 110 ITA CTAHAAPTBI3ALLBII

CTAHJAPTHU3AIINN POCITYBJIKI BEJIAPYCH
PECIIYBJIUKH BEJIAPYCb

CEPTUDOUKAT

OB YTBEPK/JIEHHH TUIIA CPEJICTB U3MEPEHUI

No 15135 or4 man2022r.

Cpok nedictus 10 9 mapra 2027 r.

HanmeHoBaHue THIIa CPEICTB U3MEPEHMM:
YerpoiicTBa H3MepHTeIbHBIE MHOTO(YHKIHOHAIBHBIe ESM

IIpousBoauTens:
000 «M1I «Iueprocepsucy», r. Mocksa, Poccuiickas ®exepanus

JIOKYMEHT Ha IOBEPKY:

ESM.422160.001 MII «YcrpoiicTBa H3MepHTeJbHble MHOropynkunonaiabubie ESM.
MeToauka noBepKn»

WHTepBa BpeMeHH MeXK/1y rocy/1apCTBEHHBIMM MTOBEpKaMu 24 Mecsina;
96 mecsineB (MPH UCMOJIB30BAHHH B Ka4eCTBe CUETYHKA JJIeKTPUYECKOIH IHEPIrHH)

Tun cpeactB wu3MepeHMH  yTBEpXKJIEH IIOCTAaHOBIEHMEM [ OCyJapCTBEHHOIO KOMHUTETa
no cranaaprusanuu Pecriydnuku benapycs ot 04.05.2022 Ne 41

CpC,E[CTBa mmepennﬁ JaHHOI'O THIIA CpeacTBa H3M6peHHﬁ I[MPpOU3BOJUMEBIC B IICpHOJ CpOKa
JlefdcTBUS JTAaHHOTO cemebHKaTa 00 YTBCPKACHHUH THIIA Cpeﬂ,CTBa H3Mep6HHH paspeuarTcs

OIMUCaHUEM THIIA CPEICTB H3MepeHHH.

3aMecTUTEb Hpeﬂce,uaTenﬂ KOMHUTCTa
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OITMCAHUME TUITIA CPEJICTBA U3MEPEHUM
MPUIOKEHHE K cepTHdUKATY 00 YTBEPKACHNH THIA CPEACTB U3MEPEHMI]
OT 4 elicies 2004 r. Ne 7/5/3%

HaumeHoBanue Tuma CpeiacTs u3MepeHuil u  ux  o0O3HauyeHue: YCTpoHcTBa
M3MepHUTEIbHbIE MHOTO(YHKLMOHAIbHBIE ESM

Hasnauenne u o0nacTh nNpUMEHEHHs: B COOTBeTCTBMM C pasjaenoMm «Hasnauenne
cpejacTsa usmepenuin» llpunoixenns.

Onucanue: B COOTBETCTBUM C pasiacejiom «OnucaHue cpeacrea |131\-Iepeuni‘1>>
ﬂpnnomemm.

O0si3aTesibHblIe MeTposoruueckue TpeOOBaHMs: B COOTBETCTBMM ¢ Tadnuuamu 2 — §
[punoxenus.

OCHOBHBIE TEXHHYECKHE XapaKTEepPUCTHKM W METPOJOTHYECKHE XapaKTepHCTHUKH,
He OTHOCALLUECs K 00s3aTe/ibHbIM METPOJIOIMYECKMM TpeOOBaHHUAM: B COOTBETCTBHH
¢ Tadbnmuei 9 [NpusioxeHus.

KomnnektHocTb: B cootBercTBum ¢ Tadnuueit 10 [MpuioxeHus.

MecTto HaHeceHMs 3HaKa YTBCPMKACHNUA THIla CpeACTB H3Mep€HHfii Ha CpCACTBC
mmepeﬂnﬁ H/Uin Ha SKCIUTYaTaALLMOHHBIX TOKYMCHTAX.

[Topepka ocyuectisercs no aokymeHty ESM.422160.001 MIT «YcrpoiicTBa
M3MepUTEIbHbIe MHOro(pyHKUHOHaNbHble ESM. MeToauka nosepiuy, yTBepKIACHHOMY
B2016 r.

TexHnueckre  HOpPMaTUBHbIE  [IPABOBbIE  aKTbl M TEXHHYECKHE  JAOKYMEHTbI,
yCTaHaBJIMBAIOLLIHE:

TpeOOBAHUS K THIYy CPeACTB M3MEPEHHIl: B COOTBETCTBUM ¢ pasieiom «HopMaTHBHbie
M TeXHUYECKHe JIOKYMEHTBI, YCTaHaBluBalOllMe TpeOOBaHMs K THIY CpeACTB
u3MepeHuit» [punoxkenus.

Mnentupukauus nporpaMMHOro oOecrieueHus: B COOTBETCTBUM ¢ Tadbnuuei |
[1pusiokenusi.

[lporpammuoe  oOecrnieyeHue: B cooTBeTcTBUM ¢ pasgeriom  «IIporpammuoe
obecneuenue» [lpunoxeHus.

[Ipou3BoanTE/lb CPEACTB M3MEPEHHIi: B COOTBETCTBMH ¢ pasjenoM «M3rorosurensy»
— “-‘-._\
[Tpunoxenus.

Yo1HOMOUEHHOE I0pUIHIecKOe JIULO. POBOAMBILIEE UCTIBITAHUS LpeALTB mmepeﬂnﬁ
B COOTBETCTBHM C paszjieniom «McenbiTatenbblii uentp» [punokenns. N " 7 7
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[TpuBenenHble 10 TekeTy IlpuoskeHus ceblikn Ha JoKyMeHTbl «P 50.2.077-2014»,
I'OCT P 51317.6.5-2006 «YCTOMYHMBOCTE K  2JIEKTPOMArHUTHBLIM — NOMeXam
TCXHHYCCKHUX CpCACTB, IMNPUMEHACMBIX Ha D3JICKTPOCTaHLMAX U noacTraHumsAx.
TpebGoanus u Mertonasl ucneitanuii», 'OCT P 51317.4.15-2012 «CoBMecTUMOCTh
TeXHHUECKUX  CpeACTB  3jeKTpoMarHuTHas.  (daukepmeTrp.  DYHKUHMOHAJbHBIE
1 KOHCTpyKTHUBHBIe TpeboBanus», [OCT P 8.655-2009 «locynapcTseHnas cucrema
obecrneueHus eauHcTBa u3MepeHuil. CpeacTBa M3MepeHU MMOKasaTelell KauecTBa
K TPUUECKOT SHEPruu. OO0ume TeXHHUYECKHE TpeOOBaHUSY,
[OCT P 56750-2015 «Annaparypa [Uls HM3MEpPEeHHUs DIEKTPHUYECKONH DHEpruu
nepeMeHHoOro Ttoka. YacTtHele TpeOoBaHusd. CUETUMKH DIJEKTPUYUECKOH DHEPrUn
C aHaJIOroBBIMU BXOJaMHU, MOAKJIIOUAEMbIEe K MAJIOMOLUHBIM JaTYHKaM, MCIOJIb3YEMBbIM
B KauecTBe TpaHc(HOPMATOPOB HanpsikeHUs M Toka» u1st Pecnydauku benapyck HoCAT
CMpaBOUHBIN XapakTep.

®dororpadus odliero BuAa CpeACTB U3MEPEHUNH HOCUT MIUIIOCTPATUBHBIA Xapakrep
W Npe/cTaBiieHa Ha pucyHKe 1 [puioxkeHns.

MecTo HaHeceHHUs 3HaKa [TOBEPKHU B COOTBETCTBUH C PHCYHKOM 1.

Cxema H.’[OMﬁHpOBKVI OT HCCAHKUHOHHPOBAHHOIO  J0OCTYNMa B COOTBCTCTBHH
¢ pucyHkoM | IlpunozxeHus.

[Tpunoxkenue: onucaHue TUIIA CPEJCTB M3MEPEHUI, perucTpaluoHHbIA HOMEP:
Ne 66884-17, na 30 nucrax.

Hupextop benl UM B.JL.I'ypeBuu



[Tpunoxenne k ceugerenscTsy Ne 65403 JIuer Ne |
00 yTBEp)KIEHUH TUNA CPEJCTB H3MEPEHHUH Bcero nucros 30

Peructpaunonnerii Homep — Ne 66884-17

OIUCAHME TUIIA CPEJICTBA U3BMEPEHUN

YcTpoiicTBa U3MEpPHUTENbHBIC MHOTO(QYHKIMOHANbHbIE ESM

Hasnauenue cpeacrsa usMepeHuii

VerpoiicTBa  mM3MepuTeNblble  MHOrO(QYHKUMOHanbHele ESM  (manee mno  rtekery -
ycrpoiictea ESM) mpeaHasHa4YeHsl 15 U3MEPEHUS MAPAMETPOB JICKTPUIECKOr0 HANPSKEHMS, TOKA,
YaCTOTHI, YITIOB (Da30BBIX CHBHMIOB, JIEKTPHYECKOH MOLIHOCTH B TPeX(asHbIX TPEXIPOBOIAHBIX H
YETHIPEXTPOBOHBIX IJIEKTPUYECKHX CETSX TMEPEMEHHOTO TOKa ¢ HOMMHAIBHOH 4acToTOH 50 ',
M3MEPEHHS ¥ KOHTPOIS MMOKAa3aTelel KauecTBa 3EKTPHUECKOH IHeprnu (fanee rmo TeKCTy - [TKD) B
coorsercteun ¢ TI'OCT 30804.4.30-2013, TOCT 32144-2013, 'OCT 30804.4.7-2013 (xnacc I),
['OCT P 8.655-2009, T'OCT 33073-2014, TOCTP 51317.4.15-2012, wusmepeuusi aKTHBHOH H
peakTHBHOM 3nexkTpudeckoit sneprun 8 coorserctBun ¢ FOCT 31818.11-2012, TOCT 31819.22-2012
u TOCT 31819.23-2012, CHHXPOHM3MPOBAHHBIX BEKTOPHBIX W3MEPEHHH, MNepenaayn H3MEpEeHHBIX
napaMeTpos 1o unppossiM uHTepbericam RS-485, Ethernet n USB.

Onucanue cpeacTBa H3MEpPEHH I

[Mpunuun peiictBus ycrpoiicte ESM 3akmrowaerca B 00paboTKe BXOAHBIX CHIHAJIOB CHIIBI U
HaNPSUKEHUs] IEPEMEHHOTO TOKA, MOCTYMAIKMX B aHAJIOTOBOM M UH(poBOM BHAE (B 3aBHCHMOCTH
OT MOAU(HKALMK), C TTOCEAYIOMM BEIYMCIECHHEM MapaMeTpoOB U TIepeaaycii MoMydeHHbIX 3HAYCHHUH
no uudporsim uuTepdeiicam RS-485, Ethernet u USB.

Verpoiictea ESM npeanasHadeHs! Ui HENMpepbIBHOM paboTel B COCTABE Pa3IMUHBIX aBTOMA-
TU3UPOBAHHBIX CUCTEM, BKJIOUAS CUCTEMBI TEXHOJOIHUYECKOr0 YNPaBICHUS, CHCTEMBI y4YETa 3JIEKTPO-
3HEPTMH, CUCTEMBI MOHUTOPUHTA KAYeCTBA JJIEKTPOIHEPTHU U JIP.

KouerpyktuBHo ycrpoiictea ESM  BbINOAHEHB! B JIMTOM KOpmyce M3 MJ1acTMacChl, He
MOAJEPXKHBAIOLLECH ropeHue, npeaHasHayeHHom as kpererus Ha DIN-pensc 35 mm. JlonoanurensHo
ycrpoiictea ESM MOryT KOMMIEKTOBaTLCS MOAY/ICM MHAMKALMK, HA KOTOPOM OTOOPaXKAKOTCS Pe3yNbTaThl
u3MepeHuil u BcnomoraTtensHas uHpopmauus. Ycrpoiictea ESM ¢ moayneM MHAMKALMH MMEHOT
LMTOBOE Kpersenue. Jus obecrieyeHust nioMOUpOBaHMS M3MEPUTEILHBIX M MHTEP(EACHBIX Lenen
MPUMEHSETCS HaKnajHasi Mpo3padyHas KpbllIKAa C OTBCPCTHAMM MOA miomObl. [lns OCYLIECTBICHHS
MOBEPKH MPEAYCMOTPEHBI UMIYILCHBIA U ONTHUECKUH BBIXO/bI.

Jnsi XpaHeHHs KOH(UIrypaluH, pe3ynstatoB uamepenuit ITKD, npupamieHui akTUBHOW H
PEaKTUBHOH 3HEPruu, *ypHanos cobbiTuil B ycTpoiicTBax ESM npeaycmoTpeHa sHeproHesaBucumast
namsTh, O0ecreuuBaoIlas AIUTEIBHOC XpaHEHUE NPU OTCYTCTBUHM 3JIEKTPONMHTAHMSA H 3alllMIIeHHas
OT HECAHKHOHHPOBAHHOI'O H3MEHEHHS.

Yerpoiictea ESM MOTyT NPUMEHSTHCH B KaUECTRE:!

~ CUETYMKOB 3JIEKTPHUECKON SHEPTHW s y4deTa aKTHBHOM SHEPrMM B COOTBETCTBHH C
TpeboBanusMH, yctaHoBieHHbiMM B TOCT 31819.22-2012, mo xnaccam tounoctu 0,28 unn 0,55,
y4eTa PeakTHBHOM SHEPrHH B COOTBETCTBUHM ¢ Tpeboauusamu, yertaHonennsiMu 8 TOCT 31819.23-2012,
no kiaaccam To9HocTH 0,5 unu | B npsMoM n 06paTHOM HalpaBlIeHUAX;

— cpezcts usmepenuit [1IKD B COOTBETCTBUHM C KIIACCAMH XapaKTEPUCTHK MPOLIECCa H3MEPEHHH
A wiu S B cootBerctBum ¢ [OCT 30804.4.30-2013, knaccom I no TOCT 30804.4.7-2013;

— UIMTOBBIX MPUOOPOB B KOMIIEKTE C MOAYNEM MHAHKALIWMH;

— uudpoBBIX U3MEPHTENBHBIX MpeobpazosaTeneit I1a u3meperns GazHoro Toka, (asHoro u
JUHEHHOTO HAMPAYKEHHsI, YaCTOThI, YTJIOB (pa30BBIX CABHTOB MEXKLY TOKOM, (PasHEIMU HaNPsXKECHUIMH,
HanpsHKEHWEM M TOKOM, KO3()(pMUHEHTOB MOIIHOCTH (M0(a3HO U CPEAHETO), AKTHBHOH, PEAKTUBHOH U
MOJHON MOIHOCTH (10()a3HO U CyMMapHBIX BEIUYHH);

— YCTPONCTB CHHXPOHM3MPOBAHHBIX BEKTOPHLIX M3MEPEHHMH Il M3MEPEHHA cnmponmmpo-
BAaHHBIX BEKTOPOB (Da3HBIX HAMPSKEHUH U TOKOB, @ TAK)KE YACTOThl K CKOPOCTU €€ H3MEHEHHUS.
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Verpoiicrea ESM Mo3BOsIOT BBIIONHATE MHOTOTAPH(HbIA YYeT JHEPTHH B 8 TapudHBIX
30HAX, 10 255 TunaM aHel B 255 cezoHax, obecreunBaloT BEICHHE HE3aBHCHMBIX MacCHBOB npodunen
MOILHOCTH (AKTMBHOII, PeaKTHBHON MPSMOTO M OOPATHOTO HANPABJICHH) YEeThIPEXKBAIPAHTHON
PeaKTMBHOH SHEPTHH C KOHQUIYPHPYEeMBIM BPEMEHEM MHTErPHPOBaHHs OT 1 10 60 MHHYT.

Yerpoiictea ESM moryT 6biTh fOMONHEHb! (QYHKUMSAMH cOOpa AHCKPETHBIX CHIHAJIOB H
BbIHAYM KOMAHJ TEEYNpaBjeHMsi uepe3s BHEUIHME MOIYJIH BBOAA-BBIBOAA, [OIKIIO4ACMBIC IO
udrepdeiicy RS-485.

Verpoiictsa ESM BhinyckatoTcss B 3 OCHOBHBIX MOAM(DHKALMAX, OTIHYAIOLIMXCS BHAOM
BXOJIHOTO CHTHAIA!

— ESM-HV - nozxmouenue k Tpagcopmaropam Toka no [OCT 7746-2001, tpanchopmaTopam
nanpskenna no FTOCT 1983-2001 uiau npsaMOTo BKIIIOUEHHs LETIeH HaNpaKeHNs,

— ESM-ET - mnojiiioYeHde K 3JIEKTPOHHBIM TpaHc(popmaTopam TOKa, 3JIEKTPOHHBIM
TpaHcOPMATOpaM  HAMpPSDKEHMS,  BKIIOWAas  JNEKTPOHHBIE — TPAHC(HOPMATOpLI ~ TOKA MO
TOCT P MK 60044-8-2010, anextpornbie Tpancopmatops! nanpsokerus o TOCT P MOK 60044-7-2010,
nepBHUHBIE TpeobpasosaTteny Toka Manoi mouHoctu Tuna LPCT, natunkn TOKa Ha OCHOBE KaTyIIKH
PoroBckoro, EMKOCTHBIE ¥ PE3UCTHBHBIE IATUMKH HATIPIKEHUSI;

— ESM-SV - noakitouenne K wuHe npouecca cornacHo IEC 61850-9-2.

Taioke yerpoiictea ESM ommualoTcss Habopom HHTEP(QEHCOB, HAMPIKEHAEM MUTAHHA,
K/TaCCOM XapakTepucTHK mpouecca uamepenuit [TKD, kmaccamMi TOYHOCTH MO YUETY IEKTPUYECKON
JHEPTHUH.

CtpykTypa ycioBHoro o6o3naueHus ycrporicts ESM:

| - TN NMOAKIIOYCHUS K M3MEPAEMBIM CUTHAJIAM:

HV - nozkniouenne k tpancopmaropam toka no I'OCT 7746-2001, Tpawc-
dopmaropam Hanpsskenns no TOCT 1983-2001 unu mpamoro BKIIOYEHMs Lernei
HaMpsKEHUsI;

ET - noaxatodeHe K dNEKTPOHHbIM TpaHchopMaTopam TOKa, JJICKTPOHHLIM
TpaHCHOpMATOpPaM HAMPSAIKEHMS,

SV - noaxnoueHume K wuHe npouecca cornacio IEC 61850-9-2;

2 - HOMHMHA/IbHbIC 3HAUCHHUS BXOAHBIX CUTHAJIOB!

s moaudukaunn ESM-HV yka3eiBatoTCsl HOMHHaIbHBIC 3HAUEHHS BXOAHOIO
HaTMpsAKCHHUS:

100 - 57,7 (100) B ¢pazuoe (aunciiHoC);
400 - 230 (400) B ¢asHoe (1nHCEHHOE),
690 - 400 (690) B ¢a3Hoe (nuHeinoe);

s moangpuxanun ESM-SV 10MonHHTENBHO yKa3biBaeTCH MOAACPKKA NHEI
FlexRay: ESM-SVF;

ans mogndurkaunn ESM-ET ykaseisaloTcest HOMMHANbHbIE 3HA4EHHS BXOHBIX
KaHasoB 1o Toky: | - 150 MB; 2 - 200 MB; 3 - 225 MB; 4 - 333 MB; 5- 1 B; 6 - 1,625 B;
7-2B;9 -4 B; u Hanpskenuio: 2 - 200 MB; 4 -333 MB; 5-1B; 6- 1,625 B; 7-2 B;
8-3,25B;9-4B;

3 - HanpsKEHHUE MUTaHHA:

220 - ceTh MepeMEeHHOro Toka Hanpskernuem ot 100 o 265 B, ot 45 10 55 'y

WiIu rocTosiHHoe HanpsikeHue ot 120 go 370 B;

24 - noctosiHHOE HanpsbkeHue oT 18 1o 36 B;

4 - HaGop uHTEp(EHCOB:
A2E2 - 2 nopra RS-485, 2 nopra Ethernet 100Base-T;
A2E4 - 2 nopra RS-485, 4 nopra Ethernet 100Base-T;
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A2E2F2 - 2 nopra RS-485, 2 nopta Ethernet 100Base-T, 2 nopra Ethernet
100Base-FX;
5 - y4eT ¥ KOHTPO/b KAYeCTBa 2IEKTPOIHEPTHH:

s moandukaunit ESM-HV u ESM-SV ykasbiBaercs:

02A - yueT akTuBHOl 3Hepruu Mo kiaccy TouHocTH 0,2S, peakTHBHOH JHEPTHH
no kiaccy Tounoctr 0,5; namepenne [TKD B cOOTBETCTBHH C KJIACCOM XapaKTEPUCTHK
nporecca usmepenuit A no F'OCT 30804.4.30-2013;

02S - yueT akTHBHOI 3ueprun no kiaccy tounocta 0,2S, peakTHBHOM SHEPIUH
no knaccy Tounoctd 0,5; namepenue [IKD B cOOTBETCTBUM C KN1aCCOM XapaKTEPHCTHK
npouecca uamepernit S mo TOCT 30804.4.30-2013;

05A - yueT akTHBHOII SHeprHK Mo kiaccy TouHocTH 0,5S, peakTHBHOH SHEPTHH
no kmaccy Tounocty 1,0; mamepenue TTKD B COOTBETCTBHH C KIACCOM XapaKkTEPHCTHK
npouecca namepennit A no 'OCT 30804.4.30-2013;

05S - yuer aKTUBHO# 3Hepruyu 1o kiaccy TouwroctH 0,55, peakTHBHOM SHEPTHH
o knaccy tounoctu 1,0; uamepenue IIKD B COOTBETCTBHH C KIACCOM XApAKTEPHCTHK
npouecca usmepennit S mo TOCT 30804.4.30-2013;

s moauukaunn ESM-ET:

05S - yuer akTUBHO# 9HEpruy Mo Kiaccy TouHocTH 0,5S, peakTHBHOM SHEPTHH
no kmaccy Tounoctr 1,0; namepenne [TKD B cOOTBETCTBAM C KJIACCOM XapaKTEPHCTHK
npouecca usmepenuit S mo F'OCT 30804.4.30-2013;
6 - onuum:

aas  moaubukauuii  ESM-HV, ESM-SV  f0MOSHMTENBHO — yKa3hIBACTCH
NOAAEPIKKA CHHXPOHH3HPOBAHHBIX BEKTOPHbIX n3mepenui: PMU.

Buewmnuit Bug ycrpoiicte ESM ¢ ykazanueM cxeM MmioMOMpOBaHHMs OT HECAHKLIMOHMPOBAHHOTO
JOCTYNa ¥ MECTA HAHECEHMs 3HAKa MOBEPKM NPEACTaB/EH Ha pucyHke 1.

Mecto HaHeceHus

HaKa [10BEPKH
Cxema muoMOupoBaHms ® P

OT HECAHKUIMOHHUPO-
BaHHOI'O AOCTYyna
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MecTo HaHeceHH
3HAKa NOBEPKH

Cxema niuoMOupoBaHus
OT HECAHKLIHOHHPO-
BaHHOTO AOCTyTa

MecTo HaneceHus
3HAKa MTOBEPKU

Cxema nnoM6upoBaHus
OT HECAHKL{(MOHMPOBAH-
HOTO J0CTyna

r)
a) momudukaums ycrpoicts ESM-HV; 6) moaudukauns ycrpoiicts ESM- ET; B) Moaupukaius
ycrpoitcte ESM-SV; r) yerpoiictso ESM ¢ moaynem uHaukainuu

Pucynox 1 - Buewnuii Bua moaudukaunii yerpoiticts ESM, cxemsr miomM6upoBaHus oT
HECaHKUMOHHPOBAHHOIO JOCTYIA K MECTA HAHECEHUs 3HaKa [IOBEPKU oo
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[porpammuoe ofecneuenue

B ycrpoiictee ESM ympasiienne paGoToil BBINOIHAET MHKPOKOHTPOJJIEP, B KOTODBIA B
NPOLECCE H3TOTOBNEHMs 3arpykaercs BCTPOEHHOe nporpamMmuoe obecrievenue (manee - I10),
SABNIAIOLIEECS METPOSOTHYECKH 3HAMMMBIM.

Biusuue serpoennoro [1O yureHo npe HOPMHPOBAHMH METPOJIOTHYECKUX MW TEXHHYECKHX
XapaKkTepucTuK ycrpoicts ESM.

Berpoennoe [TO anmnapaTHO 3alIMILIEHO OT CHydaiiHbiX M MPEAHAMEPEHHLIX U3MEHEHUH, UTO
MCKJIIOUAET BO3MOXHOCTH €0 HeCaHKLMOHUPOBAHHOM HACTPONKH M BMELLATE/ILCTBA, IPUBOALILMX K
MCKAXKEHHIO Pe3yNnsTaToB M3MepeHuid. st 3aumtel BetpoerHoro 1O mpuMeHsoTes crenyroume
MEpBI: OTCYTCTBHE BO3MOKHOCTH n3MeHeHns [10 6e3 BCKphITHS MIOMOMPYEMOi KPBILIKK yCTPOHCTBA
ESM, Hannuue annapaTHoOM 3allUThl OT CYHTBIBAHWA MUKPONPOrpaMMbl U3 MamsITH MHKPOKOHTPOJIIEPa
(obecrieunBaeTcst BO3MOMKHOCTSIMI MHKPOKOHTPOJIIIEPa).

WaenTnprkauronnbie Aaunsie BerpoerHoro [10 npeacrasnens! B Tabnuue 1.

Tabnuua | - Xapaxrepuctuku serpoernoro [10 yerpoiicts ESM

NnerTnpuKaunoHHbIE JaHHBIE

3HaueHue
(npu3HaKK)

Vinentndukanrontoe Hanvenoranue 110 | ESM.Meter.mhx | ESM.SVMeter.mhx | ESM.PMU.mhx

Howmep Bepcuu (MaeHTHRHKALMOH-

: ne ke 1.0.0.0 ue Himxe 1.0.0.0 ne Hxke 1.0.0.0
HeIit HoMep I10)

Lndpoeoii naeutuduxarop 10 ~ - - | 2

VYkazaunoe T[1O saBnaeTCcs METPOJIOTMUYECKH 3HAUYNMbIM, BCTPOSHHLIM (MHCTAIIMPOBAHHBIM) B
yctpoiicreo ESM. Yposewb 3aliuTbl OT HEMPEAHAMEPCHHbBIX W MPEAHAMEPEHHBIX M3MCHCHMH -
«BbICOKHIT» B cooTBeTcTBHM ¢ P 50.2.077-2014.

Jnst nactpoiiku ycrpoiicts ESM 1 cunThIBaHUs pe3ynbTaToB U3MEpeHui npeanasnayeHo 10
«ES Konduryparop». Hanunoe 1O He aBaseTCA METPOJOTHUCCKH 3HAUHMBIM.

Verpoiictsa ESM  nopaepkuBaioT npotokonst  obmena aaHHbimu:  Modbus  RTU,
Modbus TCP/RTU, TOCT P MOK 60870-5-101-2006, TOCT P M2K 60870-5-104-2004, [EC61850-8-1,
IEEE C37.118.1, RS-TCP (ckBo3HOM KaHai), NpOTOKOJb! jokanbHbix ceteit: SNTP, SNMP, IRIG-B.
VYerpoiictea ESM mopudukauuu ESM-SVF  n0mosHWTENbHO MOAACPKUBAKOT MOAKIKOYEHHE K
HU3KOYPOBHEBOH LLIMHE AaHHbIX Ha 0OcHOBE TexHonoruu FlexRay.

CuHXpOHUM3aLUMsI BHYTPCHHMX uacoB ycTpoHcTe ESM ofecneuuBaerca 1o OOHOMY M3
cnenytowux npotokonos: TOCT P MBK 60870-5-101-2006, TOCT P MOK 60870-5-104-2004,
SNTP, [RIG-B.

MeTtpojoruyeckne u TEXHHUYECKHE XAPAKTEPUCTHKH
YCTaHOB/EHBI B Tabnunax 2 - 9.

Tabnuua 2 - O61uKe xapakTepucTHky 18 Moaupukaunn ESM-HV

[TapameTp 3HaueHHe

HomuHannbHbie 3HaYeHUST (pasHOro (JIMHEHHOTO) HAaMpsHKEHUs NepeMeH- 57,7 (100); 230 (400);
Horo Toka Uyoy, B 400 (690)
HoMuHanbHbIC /0y (MAKCHUMANBHBIE [yq) 3HAUEHHS CHUIIBI IEPEMEHHOTO -

Toka, A" 1(2);5(10)
HoMuHanbHOe 3HaYEHHUE 4aCTOThl NEPEMEHHOIO TOKa, ['11 50
[locTosiHHAs cueTYMKa HacTpauBaemas B AMana3oHe, UMM/kBTu ot 1000 20 100000
(umr/kBap-4)

CTapTOBbIH TOK, A, HE MEHEE 0,001 Ly

[Ipumeuanue
I
) OnpesienseTcst B 3aBUCUMOCTH OT HCIIONHEHHS
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Bceero nucros 30

Tadnuua 3 - OcHOBHBIE METpOJIOrMYecKMe XapakTepucTuky yerpoticts ESM mogndukaunun ESM-HV

[Ipenensl gonyckaemoi 0CHOB-
HOI1 MOrpeIHOCTH
(aBcomoTHOM A,
el ot L
OTHOCHTENbHOI 8, %,
npuBenenHoit ", %)
[TapameTpsl a11eKTPHYECKON SHEPTHH

Krnacc TouHocTH: 02
| AKTHBHAs! 3MEKTPHUUECcKast I'OCT 31819.22- 0,28 e iU

sHeprus Wp, kBtu 2012

Ne

Jluana3oH
n/n

Msmepsiemblii mapamerp -
H3MEPEHHH

Moauguxa-

Krnacc tounocru:
0,58 ...=05...
+0,4 (3)
ons 0,01 Jyon < T <0,05 Tyon;
0,8 <|Kp|<1;rme Kp=P/S

+0,2 (5)
AnsA O,OS'LIQM =2 zaO'LmM;
0,8<|Kp|< 1

+0,5 (8)
st 0,02-Tuon <7< 0,1 Lhout =02,
0,5<|Kp|<0,8

£0,3 ()
A1 0,1 '{TIOM <I/< 2,0'1rnm1;
0,5<|Kp[<0,8

+0,5 (8)
AxTtuBHas Tpexdasnas sueprus | ot 0,01L0y 10 Ana 0,1 Lyon 1< 2,0 Lyon;

2 OCHOBHOM 4acTOThI Wp()), ak- 2.0 0,25 <|Kp|<0,5
THBHAs 3HEPrUs NPAMOW Mo- ot 0,2 Uyon 110 +1,0 (8)
cienosarenbHOCTH Wp, kBru 2,0:UsY) aast 0,01 Lon <7< 0,05 L0

0,8 <|Kp|<1;

+0,5 (d)
ﬂﬂﬂ O;OS'LIOM S 1 S 2)0.1”01\4;
0,8 <|Kp|=1

+1,0 (3)
AR QU021 € I 0,1 Lo =05,
0,5<|Kp|<0,8

+0,6 (5)
g 0,1 -Lyom <I< 2;0'L|0M;
0,5<|Kp|<0,8

£1,0 (5)
Ana 0; Ledhoie S 4= 2,0 ious

0,25 < |K»|<0,5
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[Tponomxenue TabauLe! 3

Ilpenener gomyckaemMoi OCHOB-
HOIT MOTPEUIHOCTH
(abcomtoTHOI A,
OTHOCHTENBHOI 8, %,
MPHUBEACHHOH ﬁ(”, %)
Knacc Tounocty:
PeaxTuBHas anexrpuyeckas I'OCT 31819.23- 0,52
3Heprus W, xap-u 2012 Knacc Tounoctu:
1,0
+0,8 (3)
st 0,02:7,00 < 1<0,05-,00;
0,8 <|sing| <1

Ne Huanason

. Moauduxka-
Mamepsiemblii napametp s
n/n H3MEpPEHHH

KA

+0,5 (8)
ans OsOS'II-luM < ]S 230'IHUM;
0,8 <|sinp|< 1

+0,8 (8)
Ag D05 Lo S L5 0. 0 2.
0,5 <|sin | <0,8

+0,5 ()
ans 0,] 'irumu <I< 2,0°L70M;
0,5 < |sin o < 0,8

+0,8 ()
oT 0,02'11401\4 Ao A {},l 'IIIOM << 2,0'L-10n1;

4 u P40 7 - 0,25 <|sin ¢| <0,5
peaKTHMBHAs SHEPrus NPSMOit

NOCeA0BATENLHOCTH W), o O’Z'U“mg;)ﬂo *1,5 ()
KBap 2,0-Ution ana 0,02:4,64 < 1<0,05,0m;

0,8 <lsin p|< 1

PeaxTuBHas Tpexasnas snep-
Tis OCHOBHOM 4acToThl W),

+1,0 ()
AJ1A 0:05']1101\4 <I< 2,0'Ll()m;
0,8 <|sinp|<1

+1,5 (8)
nJis OsOS'LluM <J< O,I'Lum; 0 -
0,5 <|sin 9| <0,8

+1,0 (8)
ans O,l'f.mm < IE 2,0'1rumw;
0,5 <|sin 9| <0,8

+1,5 (5)
ol 0, | 'Imm < IS E,O'Imm;
0,25 <|sin 9| <0,5




ITpomomxeHue TabauIB! 3

Jucr No 8

Beero nucrtos 30

[Ipenens nonyckaemoi OCHOB-
HO¥ NOTPEenIHOCTH

nJist O,S’UHQM < US 2,0' UHUM

Ne . JAuanazoH " Mopgudu-
N3mepsiembiil napameTp . (abcomoTHOI A,
n/n U3MEpPEHH i Karmst
OTHOCHTENLHOI 8, %,
NPUBEACHHON y”, %)
[TapameTpsl HAaNPsKEHHsL M CHIILI IEPEMEHHOr0 TOKA
CpeHHBKBaﬂpaTquSK_OE 3made- | 0,1 Upoy 10 | 2(0,140,01 [Upow/U - 1)) (8) o R
S |uue dasuoro (MueiHoro) Ha- 209
npsokernst Uyon, B oo +(0,2+0,01° |Uyon/U - 1]) (8) S
Cpe,[[Hel(Ba,[[paTH‘-ICCKOGj’.[—la'—le— L +(0,140,01 |Upon /U - 1)) (8) -
6  |HHE HAnPSHKEHHUS NPIMOMH 2,-U 8)
nocnegosarensHoctu U, B M =(0,2+0,01 [Uson /U - 1) (3) -8
£0,1 (7)
CpenrekBaapaTiHuecKoe 3Have- ans 0,5 Uy S U< 2,00 Uyom: S A
HUe HanpskeHus obpatHo# U,, ) 8) Kou<15 %; Kou<l5 %
4 HyseBo U, Tocsiea0BaTebHo- 010,202 Ueon +0,2 (y)
CTH, B A O,S'Uuomﬁ US ZSO.UHOM; =S
Kou<15 %; Kou<l5 %
[MonoxuTensHOE OTKIOHEHHE +0,1 (A) ol
8 |dasHoro (iuHelHOrO0) HarpsI- ot 0 no 100
JKEHHA an’ﬂv % :I:O,Z (A) =S
OTpH LHATEJIbHOEC OTKIOHEHHE
+0,1 (A -LA
9  |dbasHoro (1uHEHHOTO) Hampsi- ot 0 mo 90 o1 (4)
wenus 06U, Yo +0,2 (A) -...S
YcraHoBHBLUEECS OTKIOHEHHE +0,1 (A) "
10 |dasHoro (uHeNHOro) Hanps- ot -90 1o 100
wenus oUy, % £0,2 (A) .S
CpeaHeKBaAPATHYECKOE 3HAUC- +0,0005: U0 (A)
HUE N-O rapMOHMYECKO# CO- anst Uyy<0,01-Uson
C & - LA
11 |craBastouieit Gpasznoro (nuuei- | ot 0 70 0,5 Usow
4 -...S
Horo) HanpsokeHust Uy, +5 () pas
(n=2...50), B Uty >0,01 Upon
Koac]nan&em n-om I"EipMOHH- £0,05 (A) st Ky < 1 %
4ecKoM cocTaBisoleH (pasHoro - LA
12 (muHelHOro) HampsikeHus K| o madl i
(1=2...50), % = £5 (8) anst Kyoy = 1 % h
Koadpuunenr uckaxenus cu- £0,05 (A) mna Ky<1 % -
13 |HyconaanbHOCTH KpHBOH Ha- ot 0 no 50 . g
npsokenus Ky, % +5 () s Ky >1% i3
+0,15 (A)
Koz : - A
OJ(l}(!}HLLHeuHT HeCHMMGTPHH 219 0.5-Upon < U< 2,0 Uson
14 |Hanpsikenuit no oOpaTHOI no- ot 0 g0 20 103 (&)
CJIe10BaTEBLHO Koy, % : s
g BeHUSTLG, @ A O,S'Um)MS U< 2,0 Usiom S
+0,15 (4)
K g - A
OBCP(DHHHeuHT HECHMMETpHH S 05 U ST 2,0
15 |HanpsokeHuit no HysaeBoi mno- ot 0 mo 20 203 (A
cleoBaTenbHOCTH Koy, % 3 (4) -...5
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[Ipenens nomnyckaeMoi OCHOB-
HOM MOIpPeHOCTH

Ne MsmepsieMblid mapameTp ‘[,Ll'ldnmm\, (abcontoTHoi A, MO';.IH(DM
n/m H3MEpPEHHU g KaLusi
OTHOCHTENLHOI &, %,
npHUBeAeHHOI ¥, %)

CpenHeKBaapaTHUECKOe 3Ha- £0,005-Usou (A)

YeHHe M-0if UHTeprapMOHHUe- st Uyy<0,01-Uon . R
16 |ckoit cocraBnsomen (paznoro | ot 0 g0 0,15 Ulon -”.S

(NMMHEHHOr0) HAMPSHKEHUS £5 (8) ans h

Uisgm) (Mm=0,5...49,5), B Uisgm) 20,01 Usyon

Yron ¢azoBoro casura mexay A
17 |basubivn Hanpsbkernsamu oc- | ot -180 mo 180 0,1 (A) . g

HOBHOMW YacCTOTHI @y, ©
8 YacToTa nepemMeHHOro Toka A S G ST £0,01 (A) " e

f: l_‘u - ..S
19 |Otknonenne uactotsl Af, [ or -7,5 no +7,5 +0,01 (4) 7 : ' g

CPEMHCKBAIDATANECKOS SHA- | o 0 g1.p. . ng | (0,140,005 fhou T~ 1) B) | ~.-.A
20 |ueHme CHITBI TIEPEMEHHOTO TO- 201

ka, A 1A +(0,2+0,005 |Lon /1 - 1]) (8) -8

CpenHexBaapaTH4ueckoe 3Ha- +(0,14+0,005 |L,om /7 - 1]) (B) - A
3 yeHHue cunsl nepemMeHHoro toka| ot 0,01-foy 00

NpsAAMO#H NMOCIEA0BATEILHOCTH 2,00 Lo +(0,2+0,005 [Lyon /1 - 1]) (B) =i

I, OCHOBHO# 4aCcTOTbI, A

CpenHexBagpaTriueckoe 3Ha-

YEHHME CHJIbI EPEMEHHOTO TOKA £0,1 (v) - A
22 |obpatHoii I, HyneBoii I, no- ot 0 00 2,0-L,0u

C1e10BaTEIBLHOCTH OCHORHOM +0,2 (y) T

YaCTOTHI, A

CpenHekBagpaTUuecKoe 3Ha- £0,0005Zyom (A) s

YEHUE N-OH rApMOHHUUCCKOH Ty < 0,01 16 - A
= COCTaB/SAIOLEH CHIIbI niepe- 50,80/0,5: L5 -8

meHHoro Toka /), A +5 (8) ans I > 0,01 -Lyou

Kos(puuueHT n-o# rapmonu- £0,05 (A) s Ky < 1 % v A
24 |uecKo# cocTaBnsIouei Toka ot 0 g0 50 _ g

(nogasuo) Ky, % +5 (8) mnst Ky > 1 % B

Koa(puuuenT nckaxenus cu- +0,05 (A) pna K1< 1 % A
25 |HycOMAATLHOCTH KPHBOH TOKA ot 0 10 50 g

K, % +£5(8) ana K, > 1% N

Kos(puunent Hecummerpun +0,15 (A) - A
26 |roka mo oOpaTHOI mocnenosa- ot 0 o 20

TensHoCTH Ky, % +0,3 (4) =S

Koa(puument Hecummerpun +0,15 (A) . K
27 |Toka mo HyneBOH IocieaoBa- ot 0 oo 20

TensHocTH Ky, %o +0,3 (4) -
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ITpenens! gonycKaeMon OCHOB-
HOH TOTPELHOCTH

No . Juanazon o 3 Monandu-
H3mepsiemblid apamerp _ : (abcomoTHOH A,
n/n M3MEpEH it . i Tk KaLust
OTHOCHTEBLHOI 0, %,
NPUBEIEHHOM Y”, %)
CpeaHexkBaapaTHueckoe 3Ha- +0,0051,10n (A) A0151
yeHHe m-0if HHTepPrapMoHu- iy < 0,01 Lyi0u i
28 |ueckoii cocraBnstonieii Gpas- | o1 0 10 0,15-7,0 s g
HOTO TOKa figu(m) £5 (8) ans .
(11"120,5. ] .49,5), A lrisg_(m} > 0,01 Zyom
+0,1 (A)
Yron ¢azoBoro caBura Mex- ans 0,1 - Lo ST < 24000 A
29 |ny dasHeIMM TOKAMHK OCHOB- | oT -180 o 180 b S
HOI 4acTOThI @y, © £0,5 (A) o
st 0,01 Lo < T < 0,1 Lyom
Yron (pa3oBoro cABUra Mex- ;10
S i 300 B3 AR € <L) (W
Ly QasHbIM HaNpPsHKEHUEM U - LA
30 & ot -180 no 180
TOKOM OCHOBHOM YaCTOTBI -...S
0 ° 1 (4)
Vitlh AT O;OI-IHDM i< Osl'IHOM
¥Yron ¢a3oBoro caBura mMex- +1,5 (A)
Ay (GasHbIM HAMPSHKEHUEM U IR O = T2 2 A
31 |TokOM mpsIMOH @y;y;, 0Opar- ot -180 mo 180 _ & S
HOH @yp12, HYJICBOM 9 11O~ +5 (4) h
CNIE10BATEAbHOCTH, © st 0,01 -Lyon T <0,1Lou
Yroa (hazoBoro caBura mesx-
Ay n-MH FrapMOHHYECKMMHU -.LA
I e . dasHoro on-Lallzg 1 =) -...8
HANPSKECHHUS M TOKA P51, ©
[TapameTphl npoBaoB 1 NepeHanpsiKCHUH, (paukepa
HAauTenbHOCTH MpOBaia Ha- - LA
- npsokeHust At,, ¢ 610,020 60 #0.01.(8) -...5
I'nybuna nposana Hanpsoke- +0,2 (A) - A
34 A !
wis 6U,, % or.zo 100 1.0 (A) 0 B
JInTensHOCTE NMpephIBaHHs =i bk
35
HATIPSKEHUS Alyypep, € 01.0,02 z0'60 LA -5
HUTEJIBHOCTH BPEMEHHOTO “ A
36 |
NEPEHANPSKEHUS Ay, C 910,81 50160 =001 (2) S
Koaddpunuent spementoro ot 1,0 10 2,0 40,002 (A) .
37 |nepenanpsokeHUS Ky, OTH.
en. ot 1,0 no 1,4 +0,01 (A) “eseD
KpartkoBpemenHast Pg v uin- ot 0.2 10 10 +5 (8) e
38 |renpHas Py no3a nvkepa,
OTH. €. ot 0,4 no 4 +10 (8) i3
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[Ipenensl nomyckaeMoil OCHOB-
HOI1 NOTPeLIHOCTH

4acToThl Q)), Bap

0,25 <|sin p| < 1

0,8 <|sinp|<1

+0,8 () ana
O,OS'IHUM =l 0$] 'Imm;
0,5 <|sin 9| <0,8

o H3amepsemelii napamerp ’Hl’lanaBOHn (aGcomoTHoil A, Moza-
n/n H3MEPEHHH w @ g KaLus
OTHOCHTEJIbHOH 0, %,
npusesenHoit v, %)
[TapameTpsbl 31€KTPUUECKOH MOLLHOCTH
Koappuument morunoctu )
39 |(nodhasHo u cpeanuit) Kp (Kp OOFT-(IJ TO ;0’11 +0,01 (A) ) g
= P/S), oth. en.” i 3 -
+0,4 (8) nna
DsOI Jiom = < 0,05'1110'\1;
0,8 <|Kp|<1
+0,2 (3) ans
0,05 Lyom < I< 2,0’anl;
AKTHBHas (asHast U Tpex- 0,8<Kni= |
oT 0,01-Z,,0 1O
thazHas MOWIHOCTB P, aK-
TUBHaA (asHas u Tpexdas- 2,0 Lo 0,3 (o) ns - A
40 | MOIIHOCTb OCHOBHOI ot 0,2 Uyoy 210 0,02-Lyon S I1<0,1Lyv; - s
YaCTOTBI FAPMOHUKH P 2,0-Uyow” 0,5=<|Kp[<0,8 h
e P (y 0,25<|Kp|< 1
¢ +0,3 (3) ans
O:I cH B 2,0-Lyou;
0,5<|Kp|<0,8
+0,5 (8) ans
O,I'me 2r= Z:O'Liam;
0,25 <|Kp|<0,5
AKTMBHAs MOUIHOCTh Npsi- o1 0,011,,0 1O
mo# P}y, HyJeBO#H P, 2,0:0 - LA
4 (1) 0(1)s sV L oM N
: 00paTHo#l Py, nocnenona- ot 0,2:U,jom A0 £0,3 (6) -...S
TENbHOCTH, BT 2,0 Upors®)
A ot 0,010m A0
KTHBHas (pasHas u Tpex- 0.5-]
(pasnas MOIIHOCTB n-0if rap- X =l
42 MOHHYECKOH COCTaBNAIoNeH or g’é_g“‘“ AQ 5,0 (8) -..S
P 4 B ] HOM
> BT 0,5 <|Kp|< 1
+0,8 (3) ans
O,OZ'LMM < I Ogos'flitl.w;
PeaxTusnas Qasnas u tpex- ot 0,02-4,,om 20 0,8 [sin gl =1
(asnas mowHocTs @, peak- 2.0 550
43 |tuBHas dasuas v Tpexdas- 0T 0,2 Uy 10 i 5_;:0’1(?(5;3 % ki g‘
Hast MOLIHOCTh OCHOBHOI 2,0:Usons’) Py MO S S o
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Ilponomkenie Tabmuuer 3

[Ipesensl gomyckaemMoi 0CHOB-
No . Hnanason I Moaudu-
rhit Hamepsembiit napamerp N (abconroTHOM A, e
P OTHOCHTENbHOM O, %,
npusenennoi v, %)
0,5 (8) ana
Oyl'IMUM = IS 230'L10M;
0,5 < |sin p| <0,8
+0,8 (8) ms
O;I'LHJM < IE Z,O'Lm.\l;
0,25 < sin | < 0,5
PeakTuBHas MOIIHOCTE oT 0,021, 10
44 anMOﬁ Q[(]): HyﬂcBOﬁ QU{]]? 2)0'-{HOM io 8 (8) = "A
obpatHoit O,y nocnenosa- o1 0,2:Uyon 1O . AT
TEIILHOCTH, Bap 20U
1-1,
PeakTHBHas dasuas u Tpex- ol 0605‘1,”"’“ a0
a3Has MOILIHOCTB -0t e - LA
4s |2 o OT 0,1- Uy 10 £50 (5)
rapMOHMYECKO# COCTaB- 05U : -...S
nsrouei Q,, Bap 0.5< |sz'n’.l.;T< |
2 —_ EE
IMonnas dasHas u Tpexdas-
(p b (;b oT 0:0 1 'IIIUM A0
Hast MOLLHOCTD S, TIOJIHAS 201 A
46 |dasnas u Tpexdasnas moul- e +0,5 (8)
~ OT O,Z'UHQM ,HO '...S
HOCTb OCHOBHOM 4acTOThI %)
S“) B'A 2,0-Usou
ITonHas MOLIHOCTH NpPSMO# ot 0,01J,,0m A0
47 Si(1y, HyJIEBO# So(1y» 06pat- 2.0:L0u 0.5 (5) - LA
HOM S}y IOC/IEA0BATENLHO- oT 0,2:U,,on 10 : L.
CTH, B-A ng'DrlmMS)
[Tonuas dasuas u Tpexas- oT 0,01/,om 1O
4g |Ha1 MOWHOCTH n-oit rapmMo- 0.5 8on £5,0 (5) - A
HUYECKOH COCTABISIIOLLCH ot 0,1: Uy 0O 2 -...S
S{n), B'A O‘S'Urmm
[Tpumeuanus

" Ipu pacuere npuseneHHoil MOTPEIHOCTH B KAYECTBE HOPMHUPYIOLIETrO 3HAYEHUS TIPHHMU-
MaeTCsl HOMHHAIBHOE.

? Jnanasous! usmepeHus u npenesibl J0MyCKaeMbIX TMOTPEIIHOCTeH sl Kiacca TOUHOCTH
0,5 mpescTaBnens! B TaGnuuax ¢ 6 o 8.

K' cpennexBagpaTHueckomMy 3HAYEHHIO HANPSDKEHHMS OTHOCAT CPeAHEKBAAPATHUCCKOE
3HAYCHUC HANPSXKEHUA OCHOBHOM yacToThl Uj)), CpefHeKBafpaTHYecKoe 3HAYEHHE HAMPAKCHHA C
YHETOM BCEX CTEKTPANLHBIX COCTABISIO{MX BXOAHOTO curHana U, cpefiHee 3HauCHUE CpeIHEKBAI-
PAaTHYECKOrO 3HaueHHUs Hanpsokenus Ug, (onpeaensercs nyTem pacyeta CpeaHero apH(MeTHuecKo-
rO CPeJHEKBAAPATHYECKUX 3HAUEHMUIT ).

JIONOMHUTENEHO U3MEPSETCSI MAKCHMATBHOE 3HAUCHHUE XapaKTEPHUCTHKH 3a MEPHOJ Bpe-
MeHHM cornacHo OCT 33073-2014.
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Ipopomxenne TabauLbl 3
K CPEeOHEKBAAPATHYCCKOMY 3HAUEHHIO CHJILI IEPEMEHHOr0 TOKA OTHOCAT CPeAHCKBaIpa-

THYECKOE 3HAYEHUE CHUJIBI MEPEMEHHOr0 TOKAa OCHOBHOH 4acTOThI /(}), CpeAHEeKBaAPAaTUUECKOE 3HA-
YEHHE CHIIbI EPEMEHHOr0 TOKa C YYCTOM BCEX CNEKTPabHBIX COCTABIAIOMMX BXOJHOIO CUrHana /,
CpeAHEe 3HAYCHHE CPEIHEKBAAPATHYCCKOrO 3HAYCHHUS CHJIBI NIEPEMEHHOI0 TOKa Ig, (OIpeAeIsIeTcs
MYTEM PACYETa CPEIHEr0 apM(IMETHUECKOr0 CpeqHEKBANPATHUECKUX 3HAYCHHIT).

Kp = cos ¢ npu CHHYCOMAANLHOM CHIHAJIE.

Hnst moandukaunu ESM-...-PMU npenensi aGconoTHOM MOrPELIHOCTH U3MEpeHHil uac-
ToThI 0,001 Iw.

) Hns mogudukaunn ESM-HV690 U ue Gonee 1,15-U,on.

[lpenensr fomyckaemoii A0MONHUTENBHOM MOrPELIHOCTH H3MEDPEHHS, BLIZBAHHON W3MEHEHH!-
EM TEMIIepaTypel OKpysKalouen cpeasl Ha kaxasie £10 °C o1 HopManbHEIX ycoBuii, coctasnsior 0,5
NpPeaesioB A0MYyCKAaeMOH OCHOBHOMN MOrPeUIHOCTH.

[Ipepensr monyckaemol QOMOIHUTENBHON TMOTPEIIHOCTH, BLI3BAHHON BIIMAHHEM BHELIHETO
OIHOPOJIHOTO MOCTOSIHHOTO MJIM MMEPEMEHHOr0 MarHWTHOrO Moss (CHHYCOMIANILHO H3MEHSIOLIerocs
BO BPEMEHH C 4AaCTOTOW CETH MUTAHHS) ¢ MarHUTHON uraykuueit 0,5 mTn, cocrasnsior 0,5 npenesos
[I0TTYCKaEMO# OCHOBHOMW MOTPEILHOCTH.

B mMomndukauun ESM-SV HoMuHanbHbIe 3HAaYeHHsI H3MEPSEMBIX BXOAHBIX CHIHAJIOB TOKA U
HANpPsOKCHNUsA  OMpenensrorcs rnorokom jganHeix SV cormacio I[EC  61850-9-2, a Takxke
AOTIOTHUTE/IBHBIM MMPOrPaAMMHPYEMbIM MacCIITAOHBIM KO3(D(ULUMEHTOM [T HOMUHANBHBIX 3HAYECHUH
CHJIbI M HAMPSDKEHUS 3IEKTPUUECKOro ToKa 13 auanasona: ot 0,01 o 10°,

Moandukauns ESM-SV moxer umers 1o Tpex nopros Ethernet, npeaHazHaueHHbIX s
npuema undpossix norokos SV. MoaaepxkusacMbie noTok AaHHbIX SV80 (80 BLIGOpOK 3a nMeprHoa
MPOMBILIICHHON YacTOTBI, yacToTa Auckperuzaunn 4000 '), SV256 (256 BuiGopok, uacTora auckpe-
tuzauun 12800 I'u), SV320 (320 BbiGopok, yacrora auckperusauun 16000 ).

Tabnuua 4 - OCHOBHbIE METPOJIOrHYECKHE XapaKTEpHCTHKH yerpoiicts ESM moandukaunn ESM-SV
I[Tpeaens! nonyckaemMoit OCHOB-
HOH MOrpeLHOCTH
(abcontoTHOM A,
OTHOCHUTENLHOI 8, Y%,
npuseeHHol v, %)

[TapameTpsl 31EKTPUYECKOl YHEPruu

0,4 (9)
Ana 0,01 Lo <1 <0,05 Dy
0,8 <|Kp|<1;rne Kp=P/S

Juanazon
H3MEPEHHMH

Moaudu-

Ne n/n Hsmepsemblii napametp it
l

+0,2 (5)
1A 0$US'IIIUM <I< 2;0'1!“1»1;
0,8 <|Kp|< 1

AKTHBHas TpexdasHas sHeprus
Wp, akTHBHas TpexQasHas ot 0,011,y A0
| [PHEprua OCHOBHOM HaCTOTEI 2.0:40n
Wp(1), aKTHBHAS DHEPTHS Mpsi- or0 20U no
MOJ MoC/Ie10BaTeILHOCTH W), 2,0:Uyom
kB1'y

=02, ..
£0,5 (5)
st 0,02+ Lo <T<0,1-Lyou;
0,5 < |Kp| < 0.8

+0,3 ()
A5 0, 1 'IHnM = IS Z,O'JFH(')M;
0,5 < K| < 0,8
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Ne
n/n

H3mepsiemslit napameTp

Jlnanason
H3MEPEHHMIT

[Tpenens gonyckaemoi OCHOB-

l'IOﬁ HOT}J{‘JLLIHOCTI'I
(abcomoTHOI A,
OTHOCHTENBHOH &, %,
[IPUBEJIEHHOMN 7”, %)

Moauduxa-

HHA

£0,5 (3)
il )¢ 200 9 (6 MOOE O &, 200 1§ o7
0,25 <|Kp|<0,5

+1,0 (8)
ans 0,01 Loy < 71<0,051,0u;
0,8 <|Kp[=1;

+0,5 ()
JUITsT O,OS'LmM sil= 2,0'1;101\4;
0,8<|Kp|< 1

+1,0 (3)
AJ1A O,OQ'IH(:M < I< 0,1 'Imm;
0,5 <|Kp|<0,8

+0,6 (8)
Bna 0 diow I 200460
0,5<|Kp|<0,8

+1,0 ()
ans 0,1-Lyon <1<2,0:4y0m;
0,25 <|Kp|<0,5

PeakTuBHas TpexQasnas sHep-
rust W, peakTuBHas Tpexdas-
Has 3HEPTUSA OCHOBHOM 4acTo-
Tbl W1y, PEAKTUBHAS YHEPrHs
MPSAMOM MOCNE0BATEILHOCTH
Wqi, kBap-u

ot 0,021, 0O
2!0-[“0!\'(
oT 0,2:U,om 1O
2,0’Ulmm

0,8 (3)
AJIA O,OZ'IHDM <I< Osos'lnom;
0,8<|sin p|< 1

+0,5 (8)
ans U,OSIIHUM S ] S 210.‘{HOM;
0,8 < |sin g| < |

+0,8 ()
ans O;OS'IHOM S 1 < 051 '[IIOM;
0,5<|sin p|<0,8

+0,5 (3)
aOns 0, ] 'me =< IS Z,O'L-l(m;
0,5 <lsin 9| £ 0,8

+0,8 ()
LJI51 O:I'IHOM << 2,0'[;:0M;
0,25 < |sin 9| < 0,5

1,5 (3)
s 0,02'1150.\4 i I < 0,05']1:031;

0,8 <|sin p| < |
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[Ipeaenst JoMmycKaeMoi 0CHOB-
HOI NOTPELLHOCTH

Kum]. (I’l=2...50), % i

+5 (8) ansg Kywy 21 %

Ne n/ml  Msmepsiemblil napameTp ,ﬂnana#o% (abcomoTHOMH A, MO
ERER SR OTHOCHTENBHOIT 8, %o, B
NpUBEICHHON w{”, %)
+1,0 (8)
130 Q05 i S T E 20 s
0,8<lsinp|<1
+1,5 (8)
nns 0,05']@.\1 <= 0,1 ’Iu(m;
0,5 <|sin | <0,8
+1,0 (3)
ans 0,1 Lyon 1< 2,0-Lyon;
0,5 <lsin ¢| <0,8
+1,5 (8)
s 0,1 Lo < I< 2,0'1rzmm;
0,25 < |sin 9| <0,5
[TapameTpsl HaNpPsHKEHHs U CHJIbI IEPEMEHHOr0 TOKa
CpenHexBaapaTHyeckoe 3Ha- ! +(0,1+0,01- |Uyon/U - 1]) (8) =zl
3 |uenue dasHoro (MuHEHHOrO) ot 0,1 Usow A0
Hanpskenis Uyos, BY 2:Uson $(0,240.01 - |ULo /U= 1)) {8) =S
4 CpennekBaapaTuyeckoe 31—|f|- i +(0,140,01 |U,,om /U - 1]) (&) -LA
YEHHE HAMPSDKEHMs NPAMOIL U £(0,240,01- [Unow /U - 1)) (8) g
nocienoparensuoctu U,, B o ol Ho
Cpe/HeKBaAPATHUECKOE 3Ha- £0,1 (y) - A
YEHME HATpsHKEHWUs 00paTHOMH
2 U,, Hynesci“f Uy nocneﬁoga- o1 080 2 Uics +0,2 (y) -...S
TeAbHOCTH, B
[TonoxuTensHOE OTKIOHCHHE +0,1 (A) 2k
6  |(asHoro (nuHeHHOro) Harnps- or 0 o 100 £0.2 (A) g
KeHus oUp), % ) B
OTpHuLaTeNbHOE OTKJIOHEHNE +0,1 (A) =enli
7 |(pazHoro (JMHEHHOro) Hamps- ot 0 go 90
xeuus 60U, % A 0.2 (8) S
YCTaHOBUBILIEECS OTKIOHEHHE +0,1 (A) = u il
8 hazHoro (MuHe#Horo) Hanps- | ot -90 o 100
;llceﬂml (S(Sy, % : | 0.2 (4) 448
CpenHekBaipaTHUeckoe 3Ha- +0,0005 Uyou (8)
YEHHUE N-O# rapMOHHUECKOH ans Uy < 0,01-Uyow i %
9  |cocraBasiomieit GpasHoOro (u- oT 0 00 Ujjom _"'S
Helinoro) nanpsxenns U, ” +5 (8) ans "
(n=2...50), B Uin 20,01 Usou
Koa@(]gmunem n-oit rfsluiJM‘orHu- £0,05 (A) ans Ky < 1 %
g |teckod cocTaBnIOIel (pazmno- or0 56 100 - - A
ro (AMHEHHOro) HANPIKEHUs AR
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[Tpenensl gonyckaeMoil OCHOR-
HOH NOrpeHoCT!

Toka K, %

+5B) ana K =1 %

Ne i/m|  Msmepsemslii napamerp ,[lmnamo;{u (aGcomotTHOil A, s aa
M3MepeHHil , ) & & KaLHs
oTHOCHTENBHOMH O, %,
NPUBEACHHON v, %)
Koappuuuent uckaxenus 0,05 (A) ans Ky <1 % A
Il  |cHMHYCOMAANbHOCTH KPUBOI ot 0 o 100 __ g
Hanpsokenus Ky, % +5 (8) ma Ky > 1 % h
Koaddpuument necummerpun £0,15 (A) = A
12 |nanpspkenuit mo obparnoii no-| ot 0 no 20 10,3 (A) g
cnenoparensHocTH Koy, %
Koapduunent necummerpun 0,15 (A) - A
3 |HanpshKeHWH Mo HYJEBOH no- ot 0 go 20 £0.3 (A) - g
cnepoBarensHocTH Koy, %
CpeaHekBaapaTHUECKOE 3Ha- £0,005-Uyon (A)
YEHWEe m-0¥ MHTeprapMoHHuye- anst Uy < 0,01-Usyou A
14 |ckoii cocrasisiomeit ¢hasxoro {01 0 10 0,15 Uyon i g
(JIMHEHHOTO) HANPSIKEHHS £5 () ans h
Ujsg(m) (m=0,5...49,5), B U;su(m)Z 0,01 Uyom
Yron a3oBoro caBura MeKay A
15 |pasusiMu HanpsdkeHusmu oc- | oT -180 no 180 +0,1 (A) . ”S
HOBHOM 4acTOThI ¢y, ° B
16 YacToTa nepeMeHHOTO TOKA f, ST G875 0,01 ()" - LA
Iy sl S
17 |Otknonenue yactorsl Af, 'u | ot -7,5 no +7,5 +0,01 (&)6] __ g
CpeaHekBaapaTHUeCcKOC 3HA- O 0101 a0 £(0,1+0,005 [fyou /I - 1]) (8) - A
18 |ueHune cunbl MEpEMEHHOrO TO-
€, AY 2,0Zion +(0,2+0,005+ [Lyou /7 - 1)) (8) -...S
CpennexBaapaTHUECKOE 3Ha- +(0,140,005- [,ou /7 - 1]) (9) ~siafh
19 YEHHE CHUIIBl IEPEMEHHOTO TO- | OT 0,01],0n A0
Ka IpsAMOit NocneI0BaTENbHO- 2,0 Tyom £(0,2+0,005 |Tiou /7 - 1]) (8) -...S
cTH /; OCHOBHOM 4acTOTHI, A
CpenHekBaapaTH4YECKOE 3HA-
YEHHE CUJIbI MEPEMEHHOI0 TO- 0,1 (v) - A
20 |ka obpaTHOH I,, HyneBoii oT 0 10 2,01 ,om
T0C/IEA0BATENILHOCTH OCHOB- +0,2 (y) 5 8
HOH 4acTOTHI, A
CpenHekBaapaTHUiecKoe 3Ha- +0,0005 1,,0m (A) ans
5 |deHme n-oM raEMQanecmﬁ T Jeay < 0,01 dy6 - A
COCTABJISIFOLLEH CHNBI ITepe- ' -...S
MEHHOrO ToKa (), A £5 (8) anst L= 0,017,,0u
Kosdpuuuent n-oit rapmoHu- +0,05 (A) pns Kypy< 1 % A
22 |4eckoil cocTaBmsIoNIEH TOKA ot 0 1o 100 . g
(nocazuo) Ki,, % +5 (8) ana Ky =1 % s
KoappuuueHt nckamenus +0,05 (A) ma Ki<1 % _—
23  |CHHYCOMOAILHOCTH KPHBOH ot 0 no 100 XN S
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[Tpoposmkenne Tadbauubt 4

[Ipenens! nomnycKaeMoi OCHOB-
” HOM HOF[JeLUIIOCTIfI . —
Ne n/i  M3mepsieMblii napameTp P’g‘:;l;;‘:ﬁj; (aBGconoTHOM /_\. ME;I:[II;I:[
OTHOCHUTENBHOH 8, Y%,
IpUBEJCHHOM y”, %)
KoadppuuneHt Hecummerpuu £0,15 (A) - A

24 |Toka 1o oOpaTHOIt nocneno- ot 0 mo 20
parensHOCTH K, % 0,3 (4) -...S
Koadduunent Hecummerpuu 10,15 (A) =

25 |Toka ro HysneBoii mocenoBa- or 0 o 20
TCJ‘IBHOCTHme, % 0,3 (4) -8
CpenHexkBaapaTHIecKoe 3Ha- +0,005 L0 (A) Jutst
YyeHne m-0f MHTepPTrapMOHH- Lisum) < 0,0 1Ly .

26 |ueckoii cocrapmisrouteit Gpas- | or 0 g0 0,15 10u o g
HOTO TOKA Ligy(m) +5 (8) ansa -
(m=0,5...49.5), A Lisymy) = 0,01 Lo

+0,1 (A)
Yron asosoro caBura Mex- anst 0,1 -Jyou S 1< 2o il

27 |ny dbasubiMu TOKaMM ocHOB- | ot -180 g0 180 o S
HOW 4acTOTBI ¢, © +0,5 (A) h

ans 0,01 -Lis = 1 < 0,1 Ligia
Yron GazoBoro ciBura Mex- .13
. nJis OQI.IHDMSIE Zhvon o A

g WY (hazHbIM HAMPKEHHEM || 000180
TOKOMOOCHOBHOH YaCTOTEI £1 (A) SR
Puicn, st 0,01 Lo ST < 0,1Jyom
Yron (azoBOro CABHra MEK- %15 (A)

Ay pasHbIM HAMPsMKEHHEM H ana 0,1 Luom <1< 210y 5. A

29 |TOKOM NPSMO# @y, 06par- | ot -180 1o 180 = g
HOM @12, HYJNICBOH oy 1O~ +5 () h
clle0BaTeNbHOCTH, ° st 0,01 00 <1 <0, 110
Yron $azoBoOro caBHra Mex-

30 [AY 11-MH rapMOHUUCCKHMH ot -180 10 180 5 (A) -LA
COCTaBAAILMMHU (pasHoro -...5
HATPSUKEHUSI U TOKA ¢y, °

ITapamMeTpsbl NPOBAIOB H NEpPEHANPSHKEHUH, (DIMKepa

31 JnuTensHOCTh NpoBaa Ha- Aol 0 £0,01 (A) - A
NpsOKEHUst Ay, C ’ ’ —ed
I'my6GuHa npoBajia HanpsKe- +0,2 (A - A

2 L dUash P | 000 100 0w =5

13 JIMTENbHOCTb NPepbiBaHHsl o1 0025660 £0,1 (A) - A
HATPSUKEHUS Alnpep, C e ¢ -5

34 JIUTenbHOCTb BPEMEHHOTO o1 0.01 10 60 £0.01 (A) - A
nepeHanpsKeHus dt,ep, © 1 ’ i
KosdduumeHTt BpemMeHHOro ot 1,0 10 2,0 +0,002 (A) 5 &

35 |nepenanpsikeHus K, OTH.
en. ot 1,0 no 1,4 £0,01 (A) —eS
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[Ipenensl nonyckaemoii 0CHOB-
HOIl NOTPEIIHOCTH

TbI O, Bap

0,25 <|sin p| < 1

+0,8 (8) ans
0,05-Luou <1< 0,1- L

0,5 < |sin | < 0,8

ﬁVg n/nj  M3smepsieMmelit mapamerp ,ﬂmanasouu (abconioTHOI A, i i
H3MEPEeHHH 4 KaLus
OTHOCHTENEHOH 0, %0,
NIPUBEAEeHHOM y“, %)
Kpatkospementas Ps n - | o1 0,2 o 10 15 (0) - A
36 |renbHas Py, no3a dumkepa, -
OTH. eIl ot 0,4 1o 4 £10 (8) orad
[TapameTpbl 2NEKTPHUECKOI MOLLIHOCTH
Koa¢puument monrHocTu .
37 |(nogaszHo u cpeanuit) Kp (Kp ot -1 no +1 +0,01 (A) _"'S
= P/S), otu. ex.” =
+0,4 (8) nns
0,01 fss ST<0.05: L5
0,8<|Kp|< 1
0,2 (8) ans
0,05'17[-10,\,{ <I< 250'1}1{1.\1;
0,8 <|Kp|<1
AxTtuBHas QasHas u Tpex- ot 0,01:/0x MO
(hasHas MolLHOCTL P, ax- 2,000 0 +0,5 (8) ans . &
38 |ruBHas dasHas u Tpexdas- oT 0,2:Uyiou 1O 0.02:-Fais I< 0, VL o S
HAasi MOLLHOCTb OCHOBHOI ¢ R 00 0,5<|Kp|<0,8 "
4acToTsl Py, BT 0,25 <|Kp| < |
+£0,3 (8) aas
0,1 Lo £I€ 2.0 L
0,5<|Kp|<0,8
+0,5 (8) ans
011 .Illl‘JM S IS 2,0']“0»1;
0,25<|Kp|<0,5
AXTHBHAs MOLHOCTb Mpsi- oT 0,01 7,,0m 0O
19 MO le, HyneBo# Py, 00- 2,051 000 £0.5 (5) =il
paTHoO# Py, nociesosa- oT 0,2:Uyom 10 ST
TENbHOCTH, BT 2,0-Uom
AxTtHBHAs (basHas u Tpexgas-| O 0‘011 Luow 10
Has MOILHOCTb n-O# rapmo- Hom . - LA
40 HUYECKOM cocmsnmoufeﬁ 0T 0,1 Unou 20 5,0 (3) T
P BT UI!UM
(ny 0,5<|Kp|< 1
+0,8 (d) ans
00200 S T < 0,051 54
PeaktupHas aznas u tpex- ot 0,02-4,,04 8O 0,8 <|sin p| <1
(pasHas MowHocTe Q, peak- 2.0 L £0,5 (8) ans o
41 |tuBHas dasHas u Tpexdasnas | o1 0,2 U,y A0 0,05 5 T2 0Ll o S
MOIHOCTE OCHOBHOH 4acTo- 2.0°0 0,8 <|sing| <1 a

e S
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[Ipenens! nonyckaeMoii OCHOB-
HOH MOrperHoCTH

Ne & HamnasoH i Monuduka-
V3aMepsiemblii mapamerp A 2 (abconioTHOM A, RHO
n/n M3MEpEHHI ] i b sl
OTHOCHTENBLHOI 8, %,
ripueneHHoi ', %)
+0,5 (8) ans
07 1 ']u(m < IS Q,O'Imm;
0,5 <|sin p| 0,8
+0,8 (8) ans
Da l ’Illmu < J = 23(}'j|-|u_\1;
0,25 < sin 9| <0,5
PeaktnBHas mowHOCTs NpsA- | o1 0,02,0m 10
2 MOH Q!(l)! HYJIEBOU Q()(i)a 06- 2,0 Tom § - LA
4 4 +0,8 (3)
patHoit O,y nocnenosarens- | 0T 0,2:Uyon 210 meaed
HOCTH, Bap 2,0'(JJ|0M
PeaxTuBHas dazunas u Tpex- o 0’01,1 Hiow 210
a3Has MOLIHOCTh N-01i rap- g - LA
4 |2 " P 1 01 0,1-Uyon 10 +5,0 (8)
MOHHMYECKOW COCTABJIAHOILIEH U -...5
Ba Il[Di\"I
Qo B3P 0,5 <lsin p| <1
[Tonuas dazua exas-
0 dasnas u Tpexd o7 0,01y 20
Has MOUHOCTh S, noJiHas
2s0'll-|o.\1 - A
44 |dasHaa u TpexdaszHas MoL- +0,5 ()
e OT 0,2'[}-”0_\,1 ,]10 T .S
HOCTb OCHOBHO# 4acTOThI S}, )
,O'Ulln.\q
B-A
ITonHas MOLLHOCTE MPsIMOii ot 0,011,,0n OO
A5 S\ (1)» Hy1€BOH Sy, 06paTHOi 20 e £05 (5) -LA
S5(1y IOCTIE0BATENBHOCTH, ot 0,2:U, i HO . -...S
BA 2sO'U-IIoM
ITonnas dasnas u Tpexas- or 0,010 8O
46 M MOLU,\I:[OCT]: n-oM rapnio- Lo £5.0 (5) - A
HUYCCKOH COCTaBAIOLLCH otT 0,1 U,om 1O -...S
S{nh B-A (jlmM

CpeldHEKBaApPATHYECCKHUX 3Ha'~]eHHﬁ) ‘

[Tpumeuanus

" Tlpu pacuere mpuBeseHHOI MOTPEIIHOCTH B KAUECTBE HOPMHUPYIOLLET0 3HAUCHHUS PHHH-
MaeTCcst HOMMHAIBHOE.,
K cpeaHeKBaapaTHueckoMy 3HAUCHHIO HAMpPsKEHMST OTHOCAT CPEAHCKBAAPATHUECKOE 3Ha-
4EHHEe HAMpPsHKEHNUsT OCHOBHOM 4acTOThl U[j), CPEAHEKBAPATHYECKOE 3HAYEHHME HAMTPSMEHHUS C yUe-
TOM BCEX CMEKTPAIbHBIX COCTABASAIOUIMX BXOAHOrO curHana U, cpeiHee 3HaUeHHe CPeAHeKBaApaTH-
4ECKOro 3Ha4YeHUs HanpskeHus Uy, (orpenensercs myrem pacyeTa CpeAHero apu()METHHECKOr0

JIOTIOTHUTENBHO U3MEpPSIETCS MAKCHMATILHOE 3HAYEHHE XapaKTEPUCTHKH 33 IEPHO/ BpeMe-
Hu cornacHo ['OCT 33073-2014.
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[Ipogomxenne Tabnuue: 4

K cpeaHexBaIpaTHUECKOMY 3HAUEHHIO CHJIbI IEPEMEHHOIO TOKA OTHOCST CPEIHEKBAPa-
THYECKOE 3HAYEHUE CHIIbI TIEPEMEHHOr0 TOKa OCHOBHOH YacTOTh! /(1), CPENHEKBAAPATHIECKOE 3HaYe-
HUE CUJIBI IEPEMEHHOrO TOKA C YUETOM BCEX CIEKTPANLHBIX COCTARMSIOLIMX BXOAHOr0 CUrHana /,
CpeHee 3HAUEHHE CPEAHEKBAAPATHUECKOTO 3HAUCHHSI CHIIbI IEPEeMEHHOro0 Toka /g, (onpenensercs
TyTeM pacueTa CPeAHero apu(pMEeTHUECKOro CpeHeKBAAPATHUECKHX 3HAUCHHIT).

) Kp=cos ¢ NPU CHHYCOMJaJIbLHOM CHTHAJIE.

9 Jns mogudukaunu ESM-...-PMU npenens a6con10THOH NOTrPELIHOCTH U3MEPEHHH Yac-
toTel £0,001 I'u.

[Mpegensr qonyckaeMoi AOMONHHTENLHON MOrPeWHOCTH H3MEPEHHs, BbI3BAHHON M3MEHECHH-
eM TeMMepaTypsl OKpyKaromei cpeasl Ha kaxasie =10 °C oT HopManbeHBIX ycnoBuit, cocraensior 0,5
MpPEeaesoB J0MyCKaeMOil OCHOBHOM NOTPELIHOCTH.

[peaenst gonyckaemMoi A0TQIHHTEILHON MOTPELIHOCTH, BLI3BAHHON BAMSIHHEM BHELIHETO
0JHOPOAHOrO MOCTOSIHHOIO MJH MEPeMEHHOr0 MarHMTHOTO 110J1s1 (CHHYCOMAAILHO H3MEHSIOWErocs
BO BPEMEHH C YACTOTOH CETH MUTaHus) ¢ MarHuTHOH uuaykuuen 0,5 mTa, cocrasnsior 0,5 npenenos
JTOMyCKaeMOo# OCHOBHOM MOrPELHOCTH.

Moaugukauns ESM-ET nmeer no 4 usMepHTENBHLIX BXOJOB HaNpsXKEHHA, PACCYUTAHHBIX
Ha MOAKJIHOYEHHUE K 3JICKTPOHHbLIM TpaHC(bopmaTopaM Haﬂpﬂ}KCHHH. HOMP‘IHEUIBHBIC 3HAYEHHUS BXOIO-
HbIX Hanpsbkenuit: 200 mB; 333 mB; | B; 1,625 B; 2 B; 3,25 B; 4 B; unu ykazanusie 3Ha4eHns, pasae-
feHHbIe Ha V3.

Moanduxauns ESM-ET umeer no 4 usmepurensHbIX BXOLOB TOKA, PACCUMTAHHBIX HA MOA-
KJTIOUYEHHUE K 3EKTPOHHBIM TpaHcdopmaTropam Toka. HoMUHANLHBIE 3HAYCHUS BXOIHBIX HATIPSIKEHMIT:

150 mB; 200 mB; 225 mB; 333 mB; | B; 1,625 B; 2 B; 4 B.

Tabnuua 5 - OcHoBHbIE METpONOrHYccKHe XapakTepuctrku yerpoiicts ESM moaudukaunn ESM-ET

[lpenenst 40MycKaeMoi OCHOBHOM

Ne . Juanasou norpewHocTy (a6CoM0THOM A,
H3mepsemslit napamerp u W g

n/n H3MepeHuit OTHOCHTENbHOI O, %, npuBEaEH-

HOT y”, %)

[TapaMeTpbl INEKTPHUECKOH IHEPTHHM

AKTHBHAS 3NICKTPHUCCKAs IHEP- 5 Knacc TouHoCTH!
— - ['OCT P 56750-2015 0,58

+1,0 (8)
A1 0301 'Imm < I< OsOSIIImM;
0.8 <|Kp| <L 1;

+0,5 (3)
Jansa O,OS'I”OM < IS 250'1’1:(»6
AKTHBHAs TpexasHas IHeprus 0,8 <|Kp|<1
’ OCHOBHOM 4acTOThI W)y, akTUB- | OT 0,01J,0m 10 2,00
Has sHeprus npamMoi nocneaosa- | 0T 0,2:U, oy 10 2,0-Uliom +1,0 ()
TensHOCTH Wy, KBTu ans 0,02:L,0n ST < 0,110
0,5<|Kp|<0,8

+0,6 ()
ans 0,140 < I's 2,05
0,5<|Kp|<0,8
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[Tpexens! gonycKkaemMoil OCHOBHOM
No G Juanasod norpemHocTy (abCOMOTHON A,
n/n e U3MEPEHN I OTHOCHTENBHOM O, %, IPUBEAEH-
HOI -}f”, %)
+1,0 (8)
[Jis 0, | 'Iltrm & 15 230’1'“(1.\:;
0,25 < |Kp| <0,5
3 PeaxTHBHas dIeKTpUYECKAS COCT P 56750-2015 Knacc Tounocrtu:
sHeprus Wy, kBap- 4 1,0
+1,5 (8)
ans 0,02+0,00m <I1<0,0570u;
0,8 <|singp|<1
+1,0 (J)
pinjgs O,OS'LJOM £I= 230']uml;
0,8<|sing|<1
PeakTuBnas TpexdasHas IHeprus
B i . 201 ) +1,5 (8)
4 |OCHOBHOH 4acToOTLI WQQ)’ peax ot 0,02 f,0m 110 2,0 T1i0m sty OB 2 Pl Tl
TUBHas 3Heprus npsmoit mocne- | 0T 0,2:Uyom 20 2,0:Ujoum i
0,5 <|sin 9| <0,8
J0BaTeabHOCTH Wq), KBAp Y
+1,0 (3)
A1 Os 1 'Il-lml = s zao'-[:m.\l;
0,5 <|sin 9| <0,8
+1,5 (8)
nns 0,1 Liu =1 < 2,0'!1:0.»1;
0,25 < |sin ¢| <0,5
[TapameTpbl HAMPsHKCHUS W CHIIb] NCPCMEHHOrO TOKA
CpenHekBaapaTHuecKoe 3Hauc-
5 HHUC El]aSHOI‘O (HHHGHHOFO) oT Ojl'tfl!OM Ao 2'U|:0M :I:(052+0501 3 |UHGMJ'(U = 1]) (6)
nanpsikenust Uy oy, B?
CpenHekBaapaTHieckoe 3Have-
6  |HHe HamPsHKEHMS MPSIMOH oy Jf 00 1 S [ B . +(0,2+0,01" |Uon /U - 1]) (8)
nocnegoratensHoctu U, B
CpennekBaapaTHieckoc 3Haye-
HUE HanpskeHus obpatHoit U, 202 (1)
. HyneBoit U, mocne OBATENLHO- o1 0 20 2: Ui A3 0,5 Unow < U'< 2,0 Usow,
. 2 Kau<15 %; Kou<15 %
ctH, B
[TonoxuTeNbLHOE OTKIOHEHHE
8 |(]pasHoro (MMHENHOro) HanpsKe- ot 0 1o 100 +0,2 (A)
Hust 0Up), %
OTpuuaresbHOe OTKIOHEHHE
9 |dasHoro (IMHEHHOTrO) HaATPsKE- ot 0 mo 90 +0,2 (A)
Hus oUg), % P T
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[Ipemesibl AOMYCKaeMO OCHOBHOM

NpsIMOH MOCIEI0BATENLHOCTH /|
OCHOBHOH 4acTOTBI, A

Ne " - — Huarnason MorpemHocTy (abCONIOTHOM A,
n/n AMEPACHMEL RADRMETD H3MepeHHH OTHOCHTEJILHOM 8, Y%, NpuBEACH-
HOH y“, %)
YeraHoBUBLLIEECS OTKIOHEHHE
10 |pasnoro (JIMHEHHOTO) HaNpsAXKe- ot -90 o 100 +0,2 (A)
HHA 5U_v, %
CpeaHexBagpaTnieckoe 3Have- +0,0005-Ulom (A)
HHUE n-0if rApMOHNYECKOH CO- st Uiy<0,01-Ujon

11 [craBastrouier hasHOro (JIMHEHHO- oT 0 10 0,5-Uliom
ro) nanpsukernst Upyy > +5 () ans
(n=2...50), B U 20,01 Ussou
Koailltbuunem n-onvrapmoque- +0,05 (A) mst Kugy < | %
ckoif cocrassstoiei gasHoro

12 (nuHelinoro) HanpskeHust K 0 A0

U(n) 0
+5 (8) mna Ky =1 %
(n=2...50), % © .
KoaddpuumenT nekaxenns cuny- +0,05 (A) ana Ky< 1 %

13 |comnanbHOCTH KpPUBOH HanpsoKe- ot 0 no 50
uust Ky, % +5 Q) ana Ky > 1%
KoappuuHeHT HECHMMETPHH Ha- £0.3 (A)

14 |nps> i BpaTHoit nocle- T 20 .

pAKEHUIH 11O 00])&1}:)0 nocne or 0 no A0S e U 2 20T
nosatenbHoOCTH Koy, Y
KosdduuueHt Hecummerpru Ha- £0.3 (A)

15 [npsKeHMit 10 HYJIEBOM MOCACA0- or 0 go 20 :

p b4 & A A 151 O,S'UHOM < UE 290‘UI-I0M
satensHoctu Koy, %
CpeaHeKBapaTu4eckoe 3Haue- +0,005-Usom (4)
HUE M-OH HHTEPrapMOHHUUYECKOM 5 Cﬂ_nﬁo,{)l-bﬁ,w

16 |cocrapasioluei (pazHoro (JIMHEH- ot 0 g0 0,15'Uyiom
HOTO0) HAMNPSIKCHMSI U-mg(m} +5 (8) ans
(171:0,5 . -4955), B Orisu(m} >0,01-Usiom
Yron (pa3oBoro caABura Memay

17 |{pasHbIMU HAMPSIKCHUAMH OC- ot -180 no 180 +0,1 (A)

HOBHOM 4acTOThI ¢y, °
YacroTa nepeMeHHOro Toka f 2 :

18 [ P 3/, o1 42,5 10 57,5 0,01 (A)

19 |Otknouenue yactoTsl Af, ' ot -7,5 no +7,5 +0,01 (A)
CpenHexBaapaTHYECKOE 3HaUYe-

20 01 2,01, +(0,2+ : A-1]) (8
HHE CHJTbI TiepeMeHHoro Toka, A oT 0,01Juom 20 2,0 Zuow (0,2+0,005 [ D (®)
CpeaHekBaapaTHYECKOE 3HaME-

HHE CHJTbI MEPEMEHHOr0 TOKa 5

21 P 0T 0,01 Zyon 10 2.0Tuow | £(0,240,005" [fyow /I - 11) (8)
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Ne
n/n

H3mepsiemslii mapamerp

Junamazon
HU3MEpPEeHuH

[Ipenens nonyckaeMoi OCHOBHOM
norpeHocTy (abconoTHoM A,
OTHOCHTENLHOH 8, %, MpHBEAEH-
il v"), %)

22

CpenHexBaapaTH4ECKOE 3HaYe-
HME CHJIB] [IEPEMEHHOTrO TOKa 00-
paTHO# [;, HyneBo# /; nocienosa-
TENBHOCTH OCHOBHOM HaCTOTBI, A

ot 0 10 2,00,10u

0,2 (y)

CpennekBagpaTHIecKoe 3Have-
HHE n-0f rapMOHUYECKOH Co-

£0,0005 L,0n (A) A1
I(l!) < 0»01 'Iu(m

2

(pa3HBIM HANpPSHKEHHEM H TOKOM
MPAMOM @51}y, 00OPATHOI @51,
HYNEBOM (019 NOCTIEAOBATENLHO-
CTH, °

oT -180 no 180

23 4 ot 0 70 0,5-1,,0m
CTaBJIAIOLICH CHIIb] MEPEMEHHOIO
Toka L), A £5 (0) ans L= 0,01 Jyom
Koadduuuent n-oit rapmormte- +0,05 (A) s Ky < 1 %
24 |ckoii cocTaBsfoUIer Toka (1mo- ot 0 no 50
(asno) Ki,,) % £5 (8) s Ky > 1 %
KoaddpuuneHT nckaxenns cuuy- U R R= 1
L COMJIJIBHOCTH KpHBOH Toka K, % bl
& 5 @) ana K >1%
Koadduuuent HecummeTpuu To-
26 |xa no obpaTHO# mocne0BaTENb- ot 0 10 20 +0,3 (A)
Hoctu K, %
Kos(duuneHT HecummeTpuu To-
27 |Ka Mo HYJEBOM MOCEAOBATENb- ot 0 no 20 +0,3 (A)
Hoctu Ky, %
CpesHeKBaapaTHYecKoe 3Have- i?_’oosf'a“o(ﬁ} and
HUE M-0i UHTEPrapMOHHYECKOH Bl
28 ) o ot 0 0o 0,15 Ly0m
cocranssitoileid pa3Horo Toka
Logimy (m=0,5...49,5), A =3 (0)
'sg(m) i i Iisg(m) = 0,01'[“014
+0,1 (A)
Yron pa3oBoro caBHra Mexay ana 0,1 Jhow S T< 2 om
29 |]a3HbIMH TOKAMU OCHOBHOM yac- ot -180 no 180
TOTEI (), ° +0,5 (4)
ans 0,01-Jyom <4 <0,1y0m
+0,1 (A)
Yron (p)a30BOro caABHra MexIy anst 0,1 Jyou <1< 24 Lyon
30 [dasHbIM HaNpsKEHHEM M TOKOM oT -180 no 180
OCHOBHOM 4acCTOTBI (), ° ] (A)
ans 0,0 ] ‘f”.m < I< O,I 'Iunm
Yron (pa3oBoro caBura Mexay +1,5 (4)

AJ1A Os 1 .[Iill.\-'! 5 [S 2'!1"”»1

+5 (A)
s 0,01 Jyou < I1<0,1-1yon

32

Yroa ¢a3zoBoro caBura mMexay n-
MH TapMOHHYECKII MK COCTaB-
NAIMMHU (PA3HOTO HAMPSIKEHHS
H TOKA Py, ©

oT -180 no 180

/55 @)
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IIpenens! nomnyckaemMoi OCHOBHOM

Ne . [nanazon norpewHocTu (abcontoTHOM A,
Wsmepsiemblii mapamerp u i &5 a
n/n M3MepeHHI OTHOCHUTENbHOI 3, %, mpuBeaeH-
Hoii y', %)
[TapameTpsl POBaJIOB M nepeHanpspkeHMil, (prakepa
1 ig:ﬁnj?o?b NpoBaJa HAMpsi- o1 0,01 120 60 £0,01 (A)
34 g?jyﬁtr;ﬂa NpoBasa HaNpsKeHMsl &70/16°100 £1,0 (A)
n, /0
35 JnnTenbHOCTL NMPEPBIBAHUS Ha- o1 0,02 510 60 0,1 (A)
NpsiKEHUst Atypep, €
JAAnTensHOCTE BPEMEHHOTO re-
+
3 peHanpHKEHUs Atnep, C Bl o 0,01 (4)
Koaddpuunenr spemennoro ne- ) .
3 penanpskenus Ky, OTH. ef1. 10,00 L4 0,01 (4)
KparkoBpemennast Ps; u anu-
38 |renbnas Py, mo3a ¢uukepa, OTH. ot 0,4 no 4 =10 (0)
en.
[TapameTpel 31eKTPUUECKOH MOLIIHOCTH
Kos¢ppuument mowHoctn (no- ———
39 |(asno u cpennnit) Kp (Kp = P/S), asiy +0,01 (A)
g ot 0,1 no |
+0,4 (&) nns
O,OI'Ino.w < I <0.05su;
0,8<|Kp|=<1
+0,2 (8) ans
O,OS'IHO,\; < IS 2;O.IHDM;
0,8 <|Kp|< 1
AxTuBHas (a3Has u TpexdasHas .
MOLUHOCTb P, akTuBHasl (pazHas oT 0,01 -Juou 20 2,0-Lyon £0,31(0)
40 " T]JCX(]}&BH&H MOLLIHOCT OC- oT O,z'amm 40 230'(junu O;OZ'IHOM =l< 0_1 ] .IFIOI\I;
HOBHOM 4acToThl Py, BT 025 <|Kp|=1 0,5=IKp[=08
+0,3 (8) ans
OsI'IHUM < 1 < 2-U'I|m.\|:.
0,5<|Kp|<0,8
+0,5 () ana
Os I 'Imm <I/< 2s0'1r||nm;
0,25 <|Kp|<0,5
AKTHBHAsl MOILHOCTb MPSIMOH
41 |Py), HyneBoit Py, ), obpaTroii OTg’zo_lt}L“’M ﬂ02260'é.w +0,5 (8)
P,y mocnenoBatensHocTH, BT e
AKTHBHas (asHas u Tpexpasnas | oT 0,01 Ly 10 0,57,y e
42 |MOUHOCTE n-0# rapmMonudeckoit | ot 0,1 Uyey 20 0,5 Uyon +5,0(9) N

cocrapisomeii P, Bt

0,5<|Kr|< 1
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[Ipenens! nonyckaeMoii 0CHOBHOMH
Ne . Huanaszon norpeHocTy (abcomoTHOHR A,
M3mepsiemslii mapamerp i ) “s @
n/n M3MEepeHHH OTHOCHTENLHOH O, %, npuBeaeH-
HOH 1{”, %)
+0,8 (0) ans
O,OQ'LmM L= 0,0S'LIHM;
0,8 <|sing| <1
+0,5 (8) ans
008 T o L E 20t
0,8 <|sing| <1
T T | or 020200 | 4039
9 (aznas 1 TpexdaszHas MOUIHOCTI 0T 0,2 Unow 20 2,0- U 0,05 fuon <1< 0,1 Lyon;
u 0,25 <|sinp| < 1 0,5 <|sin p| < 0,8
OCHOBHO# 4acToTsl Qy,, Bap
+0,5 (8) nns
0, l 'IunM < IS 2:0“{?]()!\'1;
0,5 <|sin p| <0,8
+0,8 (8) ans
0)1 ]IIOM = 1 < 2 0 Iuorm
0,25 <|sin 9| <0,5
PeakTBHas MOLHOCTS NpsiMOi
44 10,1y, HyneBso#t Oy, 0GpaTHoi - 0’0‘2"]:"’“ ho 2,Q-I,[0M 0,8 (8)
0T 0,2 Uyou 210 2,0 Ussom
Q)1 NOCIEN0BATEIILHOCTH, Bap
PeaxtuBHas (haszHas u Tpexpas- 0T 0,01f,10m 80 0,510
45 |Has MowHOCTk 1n-0it rapmonute- | ot 0,1 Uyon 20 0,5 Uon +5,0 ()
ckoii cocrasnstoweit 0, Bap 0,5 <|sin p| < |
[Tonuas Qazxas u Tpexdasnas
46 MOLUHOCTb S, MonHas (paszHas u 0T 0,01 Lyom 10 2,01 10m 0,5 (5)
Tpex(azHas MOIHOCTb OCHOBHON| 0T 0,2 Uyow 210 2,0  Usow ’
4acToThl S )y, B-A
[Momras MowrOCTL Npamoii Sy, _ ]
47 |HyneBoM Sy, 00paTHOIii S,y no- OT 0,01 Jya 20 2,0"Lion +0,5 (8)
) oT 0,2-Uyom 80 2,0:Uyiom ’
CIIeI0BATENLHOCTH, B-A
[Tonnas tl)a3Ha§ 1 Tpex(asuas | 00T n0 05 |
48 |MOUIHOCTL 71-OH TAPMOHHYECKOT] o 0.1 H 05T +5,0 ()
cocraBisromeit S, B-A Ea e i

[Tpumeuanus

& [Ipu pacvere npuBeseHHOI MOrPEIIHOCTH B KAYECTBE HOPMHUPYIOLLEr0 3HAYEHHS IPHHU-
MaeTCcs HOMHUHATbHOE.

AR CPEAHEKBAAPATHUCCKOMY 3HAUEHWIO HAMPSIKEHHUs OTHOCAT CpeAHEKBAAPATHUYECKOE
3Ha4veHue HanpsoKeHus OCHOBHOW 4acTOThI U(|), CpeaHEKBaApPaTHYECKOE 3Ha4YeHHe HaripszKeHusa C
YHETOM BCEX CHEKTPANLHLIX COCTABMMIOLIMX BXOAHOTO curHana U, cpejiHee 3HAYEHHE CpeHEKBal-
PaTMYECKOro 3Ha4eHUs HanpsukeHus U, (onpenensieTcs nyrem pacyera CpeaHero apm]lme’mqecxoro
cpe,uHexBa:LpaTuqeumx 3HAYEHHH). A\

ilOI‘IOﬂHMTEJ’[bHO H3MEPAETCA MaKCHMMallbHOE 3HaYeHHe XapakTepuCcTHKH 3a \‘]HLPP[OI[
BpeMmens cornacio 'OCT 33073-2014. :

1]
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ITpopomxenue Tadnuusl 5

Y K cpemnexBampaTHYecKOMy 3HAUEHHMIO CHIBI [IEPEMEHHOT0 TOKA OTHOCAT CpPeHEKBAAPa-
THUUECKOE 3HAYEHHE CHJIbI TEPEMEHHOr0 TOKa OCHOBHOM 4acToThl I(j), CpPEAHEKBaApPaTHUECKOE
JHA4YEHHE CHIEI MEPEMEHHOTO TOKaA € Y1ETOM BCEX CICKTPAJILHLIX COCTABIAIOLIHX BXOAHOI'O CHrHana 1,
Cpe/iHee 3HaueHHe CPeJHEeKBaJPATHUECKOr0 3HAUGHMS! CHJIIbl TEPEMEHHOro ToKa /g, (onpeaensercs
IMyTEM PE\C'—[STE CpeaHero aPI{(]]MCTI’I"{eCKOFO CPS,E[HCI(BF!,[I,paTH HECKHX 3]'la‘I€lIP[ﬁ).

) Kp = cos ¢ npH CHHYCOHAANLHOM CHTHATE.

I’Ipeﬂeﬂm ,HOHYCKQCMOI\"I ,ILOHOHHHT&HI:HOFI MOTrPEINHOCTH H3MEPCHHMS, BLIZBAHHON M3MEHCHHEM
TeMIIEpaTyphl OKpyxKarowen cpeast Ha kaxcasle £10 °C oT HOpManbHBIX YCIOBUH, cocTasasior 0,5
Mpeaesnos A0MyCKaeMOil OCHOBHOM MOrPelHOCTH.

I'[penenbl ,-‘:I\OI'IYCKEICMOFI ﬂOﬂOJ’IHHTCJIbl-IOﬁ NOorpelHoCcTH, Bi:.I3BEI.H[—[Dﬁ BIIMAHHEM BHELUHEID
O,B,HOPO,[[HOT‘O MOCTOAHHOIO HJH MEPEMEHHOI0 MarH1THOIO 1MOJIs (CI’IHYCOHH&]H BEHO MU3MEHSIOIETOCH
BO BPEMCHM C YAaCTOTOM CETH MHTaHMWs) ¢ MarHuTHOM maaykuued 0,5 mTn, cocrasnstor 0,5 npenesnos

| AOTyCKaeMOi OCHOBHOW MOrPEWHOCTH.

HononuutensHo ycrpoiicrea ESM no3BosisiioT OCYIIECTBISTE YUET 3JIEKTPOIHEPTUH Ha
HHTEpBAJIaX BPEMEHH, HA KOTOPBIX OBLTH HAPYLUEHBI TPEOOBAHMS K HOPMaM Ka4yeCcTBa 3JIEKTPOIHEPTH U
B CHCTEeMax 3j1ekTpocHabkenns oduiero Hasnauenus, ycranosnenssie 8 [OCT 32144-2013.

[Mpenensr gonyckaeMoidl OCHOBHOWM OTHOCHTENBHOI norpewHoctH yctpoitcte ESM knacca
ToyHOCTH 0,5 npu M3MEpPEHHH PEakTHBHON IHEPTMM B HOPMAITBHBIX YCIOBHSIX TIPH CHMMETPHYHOMN
Tpex(ha3HON HArpy3Ke COOTBETCTBYIOT 3HAYECHHSIM, YKa3aHHbIM B Tabnuue 6.

Tabauua 6
KoapduumeHT sin ¢ [penensl nonyckacMoi 0OCHORHOIM
3HAaYEHMUE CHIIbI TOKA (npu MHAYKTMBHOW MKW EMKOCT- OTHOCHTEAbHOH morpewxoctH, %,
HOM Harpy3ke) nns knacca roydoctH 0,5

0.02:0yen 1< 0,050 l +0,8
U,OS'L.lDM <i=< -{.\mwc iO,S
0,050 SE2 00T, 0.5 +0,8
U,IU'!mm <I< Lyaxe ’ 10,5
Ol S LS L 0,25 +0,8

ITpenensl ponmyckacMoit OCHOBHOHW OTHOCHTEAbHOM norpewHoctH ycrpoicTe ESM knacca
TouHOCTH 0,5 MpH M3MEPEHHU PCAKTUBHOM 3HEPTUU P 0AHO(A3HONH HArPY3KE ¥ CUMMETPHH MHOrO-
(basHBIX HANPSKEHMH, NPUIOKEHHBIX K LENSIM HANPSHKEHKUs, COOTBETCTBYIOT 3HAUCHMSIM, YKA3aHHbIM
B Tabnuue 7.

Tabnwuua 7
Koapuuuenr sin ¢ [Ipeaesnsl fonyckaemMol 0CHOBHOH
3HaueHHUE CHJIbI TOKA (Npu MHIYKTHBHOM MM EMKO- | OTHOCHTENIbHOM MOTPELHOCTH, Yo, A5
CTHOH Harpyske) knacca ToyHoctH 0,5
0.05: Lo S8 irl\.qm(c | +0.,5
0,10: L == Iimucc 0,5 +0.8

Cpennuii TemnepatypHbliii Koo (puunenT yerpoiicts ESM knacca Tounoctu 0,5 B Temnepa-
TYPHBIX noaAguanaszoHax ot munyc 40 go mmoc 70 °C npu u3MepeHHH peakTUBHOM YHEPTUH MPSIMOro
1 00paTHOrO HaMpaBlEeHUH COOTBETCTBYET 3HAYEHHAM, YKA3aHHBIM B Tabnuue 8.
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Kosadpuumenr sin ¢

3HaueHue CHJIbl TOKA | (MPH MHIUYKTHBHOI HIM EMKOCT-

HOH Harpyske)

Cpeanwuii TemrepaTypHblift KOdGPUIHEHT
MpH U3MEPEHNH PCAKTUBHOIL YHEPruH M
MOLHOCTH, %/°C, n1sl CYUeTUYMKOB Kilacca

tounoctu 0,5

O,US 7 - - ! £0,03
0,10 sd = L, 0,5 10,05
O6uiue TeXHHYECKHE XapaKTePMCTHKHN NMpeAcTaBnenbl B Tabnuue 9.
Tabnuna 9 - Texunueckne xapakrepucTHky ycrporcrs ESM
HauMeHOBaHMWE XaPaAKTEPUCTHKH 3HaueHue

['nybuHa xpaHeHust MpUpPALIEHHI aKTUBHOH M peak-
TUBHOH 3NEKTPOIHEPTUH (MPHEM, OTAaYA):
- 32 30-TM MHHYTHBIE WHTEPBAIIbI BPEMEHH, CYTKH 90
- 3a 60-TM MUHYTHBIE UHTEPBAJILI BPEMEHHU, CYTKH 180
- 32 CYTKH, CYTKH 366
- 32 MPOLIEJIIUNA MECsLL, JIET 10
Bpems uHTErpHpORAHMSA MPH U3MEPEHHUH NPUPALLEHHH Sl 60
JHEPruH KOHYHUrypupyemoe B AuanazoHe, MHH
JMUTEABHOCT COXpAaHEHHS JaHHbIX 00 YYTEHHOW
SHEPTHH, NMapaMeTpOB HACTPOHKH MPH OTKIIOHEHHOM 20
MHUTAHUKM HE MCHEE, JIET
OTKIOHEHME  BPEMEHM  BHYTPEHHHX  4acoB  OT
aCTPOHOMMWYECKOTO npH RERETY BHELLIHEH x|
CHMHXPOHM3alMH, MC, He Oonee
OTK1OHEHHE BPEMCHH BHYTPCHHWX 4aCOB MpPH OTCYT- +0.4
CTBMM BHEILHEH CHHXPOHHM3aUMH, c/CyTKH, HE Donee ’
['abapuTHbie pasmepb! (AIHHAXILIMPHHAXBLICOTA), MM,
He Donee:
- 6e3 Moayas HHAMKALUH [100x75x%125

- CMOAYJNCM HHOAHMKAUHWH

120,2x120,2x152

Macca, kr, He Oosee:
- 0e3 Moayns MHIMKALMH
- C MOJAYJEM MHAMKALMU

0,6
0,9

/E[MaHEISOH HANpsKEHUA TTHTAHM ST, B:
= MOCTOAHHOC

- TMepeMeHHoe (NMpH 4YacToTe NMCPEeMECHHOTO TOKa OT
45 no 55 I'n)

ot 18 o 36
ot 120 10 370

ot 100 g0 265

[ToTpebnsemas MoIIHOCTE, B-A, He Oonee:

- 06e3 MOAYIA MHOMKALIMH 10

- C MOAYJIEM MHIMKaLUU 19
CpenHss HapaboTka HAa OTKa3, 4, He MCHee

- ana moaudukauuit ESM-HV, ESM-ET 170000
- s moguukauun ESM-SV 220000
Cpeanuii cpok ciyx0el, neT, He MeHee 25

HopmanbsHbie ycaoBusi:
- TeMIlepaTypa oKpykalollero soiayxa, °C
- _atMmochepHoe gasnenue, kIla (MM pT. CT.)

ot +15 no +2%
ot 80 10 106,7 (ot 600 ao 800)
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Haumenoranue XEIPEU('I‘GPHCT!ll(M 3HavYeHHE
Pabouue ycnosusi:
- TEeMIEpaTypa OKpyzKalouero sosayxa, °C or -40 no +70
- OTHOCHTENIbHad BJIXHOCTL BO3AYXa OpH TemIlepa-
type +25 °C, % 1o 98
= aTMoc¢epHoe fasaeHue, kIla (MM pT. CT.) ot 65 no 106,7 (ot 487,5 10 800)
[Tpumeuanus
Y st monudukauun ESM-...-PMU OTKIOHEHHE BPEMERH BHYTPEHHHX 4acoB OT acTpo-
HOMMUECKOT0 IPH HAJIMYMM BHEILHE CHHXPOHM3aLMK cocTapnseT He Bonee +1 mkc

3HaK yTBEpP/KACHHSI THIIA

HAHOCHTCS Ha JMLEBYIO manenb yctpoiicts ESM odcernoii nmewarsto (min apyrum crnocodom, ne
YXYALIAIOLIMM KauecTBa), HA TUTYJILHBII TUCT PYKOBOJICTBA M0 SKCIUTyaTalUHK W naciiopTa TUTOrpacKum

criocobom,

KoMmiekTHOCTb CPeIcTBA H3MEPEHNI
Komnnexr nocrasku yerpoiicts ESM npejcrasnen B tabnuue 10.

Tabnuua 10 - Komriekr nocrasku yerpoiicts ESM

HaumeHoBaHue Konnuecrso
Y CTpOoiicTBO U3MEPUTEBHOE MHOTOQYHKIMOHATBHOEC ESM 1 T,
Dopmynap ESM.422160.001 GO 1 2K3.
CD (BkmrouaeT pykoBoAcTBO Nno skcrtyatauun ESM.422160.001 P3, meToauky no- 111 : o
sepkr ESM.422160.001 MTI, nporpammHoe obecrieuerne H MHPOPMALIMOHHbIE Ma- (Ha mapTHIO
TEpHaJIbl) NpoaAyKUH1H)
JIOMOMHUTENbHBIC MPHHALICHKHOCTH:
Mogaysb unankaunn SHMU 1 wr.
[Ipeobpaszoparens GpukTUBHOM MowocTu [TOM = 1l wr.

[Tpumeuanus
I
) TlocTaBnsercs Npu HANMUMK B JOFOBOPE NOCTABKH;

2
' Mocrassisieres Npu HAJMUKMK B JOOBOPE NOCTABKE TObKO Utsi Moaupukaunn ESM-ET

ITosepka

OCyuIeCTRIsIETCA Mo Aokymenty ESM.422160.001 MIT «MHoro)yHKIUHMOHANBHBIE H3MEPHTCIbHbIC
ycrpoiictea ESM. Metoauka nosepkuy, yreepxxaeHsomy OO0 «MLPM» 28 nexabps 2016 r.
[TepeueHb OCHOBHBIX CPEACTB, TPUMEHSIEMBIX MPH MOBEPKE MpescTasaeH B Tabnuue 11.

Tabnuua 11 - TlepeueHb OCHOBHBIX CPEACTB, MPUMEHAEMBIX TPH MOBEPKE

PerucrpaunoHHbli HOMED B

HanmeHOBaHWE Cpe/IcTBA H3MEPEHH S desepansHOM HH(POPMALHOHHOM (POH-
ae
YcTranoBKa roepoyHas yHusepcanbHas YTITTY-MD 3.1K 39138-08
MynsTumeTp 3458A 25900-03
Kanubpatop undpposuix curnanos KL61850 66142-16

YcTaHOBKAa MHOTO(DYHKLHOHANLHAS H3MEPUTENbHAS
CMC256plus

26170-09

ﬂ,onycxae‘rcsz MPUMEHEHHC aHaJIOTHYHLIX CPEOCTB TOBEPKH, obecrieuynBaroUMX Oﬂ_}jEQEHCIIHC

METPOJIOTHUECKHMX XapaKTepucTHK, nosepsaemeix CH ¢ Tpebyemoit TOHHOCTLIO.
3HaK MOBEPKH HAHOCKUTCS Ha yCTpoicTBo ESM.
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Caeaenusi 0 MeTOAMKAX (MeTOAAX) H3MEPEHMI
MPUBEJICHB] B OKCIUIYaTaLlMOHHOM JOKYMEHTE.

Hopmarnsuble fokymenTsl, yeTaHAB/INBAIOLIME TPEGOBAHMSI K YCTPOHCTBAM M3MEPUTEIbHBLIM
muoropyukunonaabubim ESM

['OCT 22261-94 CpenctBa u3MepeHM 3EKTPHUECKMX M MarHMTHBIX Benmuun. OOuwue
TEXHHYECKHE YCIIOBHUS

FOCT 12.2.091-2012 Be3onacHoCTb 237€KTpHUECKOro 00O0PYLOBaHMA Wi M3MEpEHHs,
ynpasnedus u nadbopatopnoro npumenenus. Hacrs 1. OOwme TpebosaHms

'OCT P S1317.6.5-2006 YcTOHUMBOCTE K DIEKTPOMATHUTHBIM TOMEXAM TEXHMYECKHX
CPEICTB, MPUMEHAEMbIX HA JJIEKTPOCTAHLIMAX M NOACTAHLMAX. TpebGoBaHUs M METObl MCTIBITAH M

[OCT 31818.11-2012 Annaparypa A W3MEPEHHs 3MEKTPUYECKOH dHEPrUH MEPEMEHHOrO
Toka. O6wme TpeboBanus. Mcnibitanus 1 ycnosus ucnsitanuit. Yacts 11. CueTvmniyu d71€KTPHYECKOit
SHEPrUu

['OCT 31819.22-2012 Annaparypa [is W3MEPEHHS JIEKTPUUECKONH IHEPTHUH MEPEMEHHOrO
Toka. YacTuele TpeGoBanus. Yacts 22. CraTHuecKue CUSTUMKH aKTHBHOH SHEPIMH KJIACCOB TOUHOCTH
0,2Swu 0,58

I'OCT 31819.23-2012 Anmaparypa ans U3MEPEHHS! NEKTPUUECKOH IHEPrHH MEPEMEHHOrO0
Toka. Yactusie tpeboBanns. Yacts 23. CTaTHUECKHE CUSTUMKM PEAKTHBHOH dHEPTHH

['OCT 30804.4.30-2013 Dnexrpnueckas 3Heprus. COBMECTHMOCTb TEXHMYECKUX CpPEICTB
3JIEKTPOMArHuTHAass. MeToAbl H3MEPCHHI MOKA3ATEICH KAauCCTBA NCKTPUUCCKOH JHEPTHH

'OCT 30804.4.7-2013 COBMECTHMOCTb TCXHHUECKMX CPEACTB dnekTpomarHuTHas. Obuiee
PYKOBOJACTBO MO CPEACTBAM M3MCPEHHUI M M3MEPEHHUSIM TFAPMOHMK M HHTEPrapMOHMK Ul CHCTEM
JIEKTPOCHAGKEHUS M MOAKNIOUACMBIX K HUM TCXHUUCCKUX CPEACTE

[OCT P 51317.4.15-2012 CoBMECTUMOCTb TEXHMYECKMX CPEACTB HJEKTPOMATHUTHAI.
®nunkepmerp. PyHKUMOHANBHBIC W KOHCTPYKTHBHBIE TPEOOBaH S

'OCT P 8.655-2009 Tocymapcreennas cucrema ofecredeHus CAMHCTBA H3MEPEHMIl.
Cpencrpa u3mepennii nokasarenei KauecTsa 3neKTpu4eckoit sneprum. Ob1Me TexHuueckue TpeboBaHuMs

['OCT 32144-2013 Onextpuueckas 3Heprus. COBMECTUMOCTb TEXHMYECKMX CpEACTB
rekTpomMarHuTHas. Hopmbl kauecTBa 31eKTpUUECKOi 3HEprnk B CHCTEMAX NIEKTPOCHA0KeHus 001ero
Ha3HAYCHMUS

[OCT 33073-2014 Onextpuueckas 3Heprusi. COBMECTUMOCTb TEXHMYECKMX CPEACTB
JJIEKTPOMArHuTHasl. KOHTPOAL M MOHMTOPHHI KAucCTBA HNEKTPUUCCKONW JHEPrUM B CUCTCMax
3JIEKTPOCHADXKEHHUS OOLIEro Ha3HAUCHMUS

['OCT P 56750-2015 Annapartypa Ons M3MCpPEHMS 3MEKTPHUUECCKOH YHEPIHH ICPEMEHHOTO
Toka. HacTHeie TpeboBaHHsA. CUCTUHKH YNCKTPHUCCKON SHCPTHH C AaHAJIONOBLIMH BXOAAMH, MOAKIHOYACMBIC
K MQJIOMOIHBIM JaTYMKAM, HCTIOJIL3YEMbIM B KAUECTBE TPAHC(OPMATOPOB HATMPSIKEHHUS U TOKA

[EC 61850-9-2 Cucrembl aBroMaTH3aUMK M CETH CBA3M HAa noacTaHuusax. Yacts 9-2. Cxema
0co6oro KOMMyHHKaMOHHOTO cepsuca (SCSM). 3nauenns seibopok no 1ISO/IEC 8802-3

TY 4221-604-53329198-16 VYcrpoiicTBa u3mepuTesnbHble MHOro(yHKLUHOHANLHBIE ESM.
TexHuueckue ycnosus

H3roroBurenn
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HcenbiTaTeIbHbIH LeHTP

O6uecTBo ¢ orpaHnueHHOH OTBeTCTBEHHOCTbIO «McenbiTatenbHbiit UeHTp paspaboTok B
obnactu metponoruu» (000 «MLIPM»)

Anpec: 142700, Mockosckas obnactb, JIeHHHCKHI paiton, r. BuaHoe, TTpom3ona Tep. kopn. 526

Tenedon: (495) 278-02-48

E-mail: info@ic-rm.ru, www.ic-rm.ru

Arrectat akkpeautauun OO0 «HMLIPM» no npoBeseHHIO UCTLITAHWUN CPEACTB U3MEPEHHH B
uensx yrsepacaeHus thna Ne RA.RU.311390 ot 18.11.2015 1.




