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BBEJEHUE

Hacrosmas Meroauka npeJHasHayeHa /i IIPOBEJCHHS IEPBUYHOW M II€PHOANYECKOH
IOBEPOK IPHOOPOB 3IE€KTPOU3MEPUTENBHBIX MHOTOQYHKIHOHAIBHEIX "DHeproMoHuTOp-61850"

(mastee — OM-61850).

Hacrosmas Meronuka ycTaHaBIMBaeT OOBEM, YCIOBHS IIOBEPKH, METOABI M CpelCTBa
noBepkd OM-61850 u mopsok 0popMIIeHHS pe3ylIbTaTOB IIOBEPKH.
Meroauka pacmpocTpaHseTCs Ha BHOBb M3rOTABIHBAeMbIE, BHITYCKAaeMbIE M3 PEMOHTa H

Haxo aImuecs B 3Kciutyaranua OM-61850.

JlomyckaeTcs mpoBeieHre py nepuoaudeckoit nosepku IM-61850 onpenenenue
METPOJIOTHYECKHX XapaKTEPUCTHK IS MEHBIIIETO YKCIIa BEJIMYMH UIIH HAa MEHBIIIEM YUCIIE
MOJ/TAAIIa30HOB U3MEPEHHIA, Ha OCHOBAaHHH MMCHMEHHOTO 3asBlIeHHS Biaaenbna OM-61850.
CooTBeTCTBYIOIIAS 3aIIUCH JOJDKHA OBITH CllelaHa B CBHAETEILCTBE O MOBEPKE.

WuTepBan Mex 1y moBepkamu — 1 roJ.

1 OIIEPAIIMH ITOBEPKH

ITpu 1poBeIeHIH TOBEPKH JAOJDKHBI OBITH BRIITOJHEHBI OIEpaIliH, yKa3aHHbIe B Tabmie 1. 1.

Tabnuma 1.1

HawmmeHnoBanve onepanuun

Homep nynkra
METOIUKH ITOBEPKH

ITepBuynas
oBepKa

ITepronuueckas
MOBEpKa

Buenmmii ocMotp

5.1

+

+

Ompo6oBanue

5.2

+

+

Ormpezenenne OCHOBHBIX NOTPEITHOCTEN
HU3MEPEHHUS HAIPSHKEHHS, CHNIBI IEPEMEHHOI0 TOKa
U IIPOBEpPKa JHUAIlla30HOB H3MEPEHHI

53.1

Ormpenenenrie OCHOBHBIX OTPEIIHOCTEH
HU3MEPEeHHs aKTUBHOM MOIIHOCTH

532

Ornpenenenre OCHOBHOM MOTPEITHOCTH H3MEPEHUS
YaCTOTHI IEPEMEHHOI0 TOKA M IPOBEpPKa JHana3zoHa
H3MEpEeHUu

533

Onpezesenyie OCHOBHOM MOTPEITHOCTH H3MEPEHUS
CyMMapHOTro ko3(uiienTa rapMOHAIECKUX
COCTaBJIAIONINX HaIIPsDKEHWS ¥ TOKA, IIPOBEpKa
JIMAIIa30HOB U3MEPEHUN.

534

Omnpenenenrie OCHOBHON OTHOCHTENLHOM

HOrPENIHOCTH BOCIIPOU3BEAECHUS YACTOTHI OIIOPHOTO
curHana 1 I'p (1 PPS)

535

Ormpenenenne abcoMOTHOM MOTPENIHOCTH U3MEPEHHS
yriia capura a3 MexRy OCHOBHOM IrapMOHMKOM
HaUpsDKEHUs ¥ onopHeM curHaniom 1 ' (PPS)

536

Omnpenesnenne abCOMOTHOM MOTPEHIHOCTH H3MEPESHUS
yria capHra a3 Mex Iy OCHOBHOM rapMOHMKOM TOKa U
onopHbM curHasioM 1 'y (PPS)

53.7

Onpenenenne METPOIOrHYECKHX XapaKTEPHCTAK
OM-61850 B pexume onpeeneHns OTHOCHTEIbHOM
PasHOCTH (IOTPEIIHOCTH) HAIIPSKEHHUS, a TaK XKe
YTJIOBOM Pa3HOCTH (IOTPENIHOCTH ) IOBEPAEMOTO

U3MepHTENLHOro MpeobpasoBarens wi UTT;
UTH.

538

Ormpenenenne METPOIIOTHYECKHX XapPaKTEPUCTHK
OM-61850 B pexuMe cpaBHeHHs MU POBBIX
IIOTOKOB MTHOBEHHBIX 3HAYECHHUH, NEpEeIaBaeMbIX 110

539




HawMeHoBanue omepanuu Homep mynkra | IlepBuunas | [leppoguyeckas
METOAMKM ITOBEPKU | IOBEpKa ITOBEPKaA
mpoTokoiry, onmucanHoMy B IEC 61850-9-2.
[loaTBepKaeHKHE COOTBETCTBHS IIPOrPAMMHOTO 54 + +

obeclieueHus




2 CPEACTBA ITIOBEPKH

2.1 Ilpy npoBeleHMM NOBEPKM PEKOMEHJyeTCS INPHMEHATh CPEJCTBA H BCIIOMOraTenbHOE
o6opyaoBanHe, ykazaHHEIE B Tabmwe 2.1.

Tabmumna 2.1
HaumeHoBanue OCHOBHBIE TEXHUYECKHE XapaKTePHCTHKH [TynxThi
CpEICTB MIOBEPKH METOMKA
TIOBEPKH
YcTaHoBKa - AMana3oH U3MEPEHUA HAPSXKEHUS IEPEMEHHOTO TOKA OT 53
3MEKTpodHepreTuiec | (0,01 B g0 530 B
Kast STIOHHas - IOTPENTHOCTH H3MEPEHHS HANPSKEHHS IEPEMEHHOTO TOKA
"BOT-M3 1.0" +0.004 %
V. 0,
- AWAlNa30H H3MEPEHUS CHIBI IepeMeHHoro Toka ot 0,1 A 1o
40 A;
- IOTPELIHOCTH H3MEPEHUS CHIIBI IEPEMEHHOT0 TOKa IpH Iy <
10 A £0.004, npu Iy = 40 A +0.006;
- Hana3oH U3MEPEHHS YacTOTHI OT 16
1o 450;
- HOTPEITHOCTD H3MepeHus JactoTel £0.0001;
- IUana3oH u3MepeHHs akTuBHOH MomHocTH 0,001 Bt 10
21200 Bt
- IOTPEITHOCTh U3MEPEHH aKTHBHOH MomHocTH +0,004;
- [Wana3oH U3MEPEHUI CyMMapHOro ko3¢ dumueHTa
rapMonuKk HanpspkeHus (Ku) u Toka (Ki) ot 0 mo 50;
- TOTPEIIHOCTH H3MEPEHHS CyMMapHOTro ko3 duiuenTa
rapmoHuk Hanpsbkenus (Ku) u Toka (Ki) + 0,2%
YcraHoBKa - IWana3oH U3MEpEHHs CUIH TepeMeHHoro Toka ot 0,05 A mo 53
NOBEPOYHAsT 120 A;
yHHUBEpCAIbHAA - IOTPENIHOCTH H3MEPEHHS CHIIB [IEPEMEHHOTO TOKa
YIIIY-M3 3.1KM- | + [0,01+0,002(1,218/1-1)] %.
C-02-110
MK ¢ Bepcus [10 Wireshark ve Huxke 1.12.3 (nporpagIMa c_ 5.3.8
serumosrenman 110 | DTS KQIoN,pTpoeTpattecs 101 cho0omo
Wireshark 5 www.wireshark.org)
OTACIBHOCTOAIIIUHA
wiu u3 cocrapa BOT-
MD 1.0
KommsroTep ¢ Yacrora orcyeroB 4000 otcueToB 3a cexyHay u 12800 5.3.8
yeTaHoBneHHsM [10 | OTCUETOB 32 CEKYHTY
T€HEepallii CHTHAJIOB
[IPOU3BOJILHOM
¢$bopMbI
10 IPOTOKOJIY
61850-9-2LE
YcraHoBKa - IMANa30H H3MEPEHHs HAIPSKEHHS IEPEMEHHOTO TOKA OT 539
NOBEpOIHASL 0,007 B mo 288B
BEKTOpHast - HOrPEIIHOCTh H3MEPEHUS HANPKEHHS IEPEMEHHOTO TOKa
KOMIIapHPYIOIIast

VIIBK-MD 61850

+0.01 %;
- IUana3oH U3MEPEHNs CHIBI TepeMeHHoro Toka ot 0,001 A
mo 12 A;




HawmeHnoBaune OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHAKH [TysxTs
CPEICTB NOBEPKA METOJUKH
MOBEPKH

- IOIPEMIHOCTD U3MEPEHUs CHIIBI IepeMeHHOro Toka +0.01;

- TAMa30H OIpe/ICICHUs OTHOCHTEIBHOH Pa3HOCTH
HanpspkeHu# = 50 %;

- IOTPEHOCTH ONpE/IC/ICHUsS OTHOCHTEIBHOM Pa3HOCTH
HanpspkeHu# + 0,01 %;

- IMaTa30H OTHOCHTEIBHOH pa3HOCTH TOKOB + 50 %;

- TIOTPEIHOCTH ONpEC/ICHUS OTHOCHTEIBHOH Pa3HOCTH
ToKOB + 0,01 %;

- IMana3oH ONpeeeHHs YIIoBO# pasHocTH * 180 rpamycos;
- OTPEMIHOCTD ONPEICICHUS YTJIOBOH pasHOCTH *

0,324-(f1/50) Mun
'eHeparop CHIHANOB | JijanasoH YacTOT BEIXOZHOTO chrHanma: ot 1 Mkl o 30 M, 53
g%%ﬁ;%%slizofk TIpeies IOy CKAEMO# OTHOCHTENLHO# TTOrPENTHOCTH
YCTAHOBKM YacTOTH BBIXOAHOTO curHama * 1-10°f #15 nl'g
JlManason H3MepSEMEBIX 9acTOT: 53
?;gggggxgg_ - cuHycounanbHoro curtaia — ot 0,1 I'm 1o 1000 MI'm;
cueTHEni U3-63 - IMITyJI6CHOTO curHaina — ot 0,1 I'm mo 200 MI'n.
TTorpemHOCTE M3MEpEHMs YacTOTHI - He 6o7tee £5-107+1 e
cu.

Jlnana3on H3MepeHus IEPHOIOB CHHYCOHIAIEHOTO 1
HMITYJIECHOTO CHTHAJIOB — OT 0,1 MKC 10 10* ¢ (10 MI'g - 10°*
I').

2.2 Bee mcnons3yeMble CpeACTBa MOBEPKH JO/DKHBI ObITH MCIIPaBHBI W HMETH JIEHCTBYIOIIHE
CBHETEIBCTBA O MOBEPKE.

2.3 PaborTa ¢ 3TaJIOHHBIMH CpeICTBaMH H3MEPEHHI JOJDKHA IIPOM3BOJUTECS B COOTBETCTBHH
C MX 3KCIITyaTallHOHHON NOKYMEHTAaIUEH.

24 [JlomyckaeTcsi TPAMEHEHWE CPEICTB IOBEPKH, HE TIPUBENCHHBIX B IIEpEYHE, HO
06ecneunBalOmuX ONpeneleHHe (KOHTPOJIb) METPOJOTHYECKHX XapaKTEPHUCTHK IOBEPAEMBIX
CPEACTB U3MepeHu# ¢ TpebyeMol TOYHOCTEIO.



3 TPEBOBAHMS BE3OIIACHOCTH

3.1 Ilpu noeepke OM-61850 nmomxmsl 6brTe cobmonenbl TpeboBamus OesomacHoctH ['OCT
12.3.019, T'OCT 22261, I'OCT 24855, "IlpaBun TeXHMYECKOH SKCIUTyaTAILIMM 3JIEKTPOYCTAHOBOK
norpeburenecit” u «MexsenomcTBeHHEIMH [IpaBunamu oxpassl TpyAa (TB) mpu skcruryatanuu
3JIEKTpOYCTaHOBOK», M, "OHeproaromusaar”, 2001 r., a Takxke Mepsl 6€30I1aCHOCTH, H3I0KEeHHEIE
B PykoBojcTBe 10 3KCIuTyaTanuu «YCTaHOBKH JJIEKTPOSHEpreTHYECKHe 3TaloHHble «BOT-MD
1.0» MC2.702.501 PD u mpyroro npuMeHseMoro 060py/I0BaHusL.

3.2 Ja, nomyckaemsie x mosepke IM-61850, 10DKHEI UMETh KBATM(HKAIMOHHYIO TPYHITY I10
anexTpodesonacHocTH He Hipke [11, 6BITh OQHMITMAIBEHO aTTECTOBAHEI B KAUECTBE IIOBEPHTENEH.

3.3 Ilepen moBepkoii cpeicTBa H3MEPEHHH, KOTOPHIE IMOAJIEXAT 3a3eMJICHHIO, JIOJDKHBI ObITh
HaZIeKHO 3a3eMieHbl. [loncoeuHenye 3aKiMMOB 3aIUTHOrO 3a3eMJIEHHs. K KOHTYpY 3a3eMJICHUS JIOJDKHO
IIPOM3BOIUTHLCS paHee PYTHX COSAMHEHHMH, a OTCOEIMHEHHE — II0CTIE BCEX OTCOSAUHEHIH.

4 YCJIOBHSA NIOBEPKHU

4.1 Ipu nposenenyu nosepku IM-61850 nomKHEI COOMONATHECA YCIIOBUSL, IIPHBECHHBIE B TAOMHLIE

4.1.
Tabauna 4.1
Bimsiomas pennyrHa OGnacTs 3HaYeHUN
BIMSEOLIAX BE/TMUUH
Temrieparypa Okpy>xatomero Bo3ayxa, °C 23 %5
OrtHocHTembHas BIGKHOCT BO3ayXa, %o 30-80
AtmMochepnoe napienue, klla (MM pr. cT.) 84 — 106,7 (630 — 800)

4.2 Bripepxath OM-61850 B ycoBHAX OKpyXalomel cpe/ibl, yka3aHHBIX B I.4.1, He MeHee
60 MuH, ecM OHa HaxXONWJIach B KIMMAaTHYECKMX YCIOBHAX, OTIMYAIOLIMXCA OT yKa3aHHBIX B
n.4.1.

4.3 CoenuHUTH 3aXHMMbI 3a3eMJIEHHS HCIIONB3yeMbIX CpPEACTB IIOBEPKH C KOHTYPOM
3a3eMJICHHS.

4.4 Tlopxmounte OM-61850 U cpeicTBa MOBEPKH K CeTH NepeMeHHOro Toka (207 — 253) B,
50 I'l ¥ BKJIIOYHTH HX.

OM-61850 roToB k IOBepKe II0 HMCTEYEHHH BpEeMEHH YCTaHOBJIEHHs pabouero pexmuma,
yKa3aHHOT0 B TeXHHYecKoH AoxyMeHTanuu Ha OM-61850 u cpe/icTBa IOBEPKH.



S ITPOBEJEHME ITOBEPKHA

5.1 BremHuit ocMoTp

IIpn BHemHeM ocMoTpe OM-61850 mpoBepseTcs KOMIUIEKT IIOCTaBKH, MapKHPOBKA,
OTCYTCTBME MEXaHHYECKHX ITOBPEXKIACHHIH.

5.1.1 KoMnieKT mocTaBKy JOJDKEH COOTBETCTBOBATH KCILTYATAIIHOHHOM JOKYMEHTALIHH.

5.1.2 MapkupoBKka JoKHA OBITh YETKOM M COMEPHKAaTh:

- KpaTKoe HarMeHoBaHue OM-61850, ycnoBHOe 0603HaYeHHE MOTH(DHUKAIIHH;

- n306paxkeHHe 3HaKa rocyaapcTBeHHoro peecrpa mo ITP50.2.107-09;

- n300paXkeHne 3HaKa COOTBETCTBUSA CHCTeMHI ceprudukanuu EAC;

- 3HaK IP20;

- BUJ ¥ HOMMHAJIPHOE HanpsUKeHUEe IUTaHNU;

- 3aBOJICKOM HOMED;

- JlaTa U3rOTOBJICHUS (MECAI K TOJ).

5.1.3 DOM-61850 He nOKEeH MMeTh MEXaHHYECKUX IOBPEXIEHHH, KOTOPHIE MOTYT
IOBIMATE Ha ee paboTy (mOBpeXIeHHE KOPHMYCOB, COeIUHHMTENeH, kabeneif, aucIUiees,
KJIaBHATyp, HHAUKATOPOB M JPYTMX M3/eNIHi B COOTBETCTBUH C KOMIUIEKTOM ITOCTaBKH).

5.2 OnpoboBanue

ITpoBepka gynxumonuposanus IM-61850 nposoaurcs cneayromum o6pazoM:

a) pomseeuTe NoaroToBKy IM-61850 K pabote cOrmacHO PyKOBOZICTBY 110 SKCIUTyaTallHy;

6) Bwnouwnre OM-61850, nmpu BKIIOYEHMM NHTaHHMS MJO/DKHA BKIIFOYMTHCS HHIUKATOP
«IIutranue», a 94epe3 HECKOIBKO CEKYH] JODKHEI 3aBEPIIMTELCS IPOLETypPhl CAMOTECTHPOBAaHUS H
MHHUIMATH3ALHH..;

B) IIpOBEpHTE BO3MOXHOCTh ympaBieHus OM-61850  yepe3 BHEIDHHH TepMUHAI
yIpaBlIeHUs U BO3MOXHOCTh CMEHBI IIPE/IENIOB IO TOKY M HaIpsHKEHUIO oBepsemoro IM-61850;

r) cobepure cermeHT cetH Ethernet xak mokazano Ha pucynke A.7 IlpunoxeHus u
ckoHurypupyite uctouHUK motoka 61850-9-2 u OM-61850 u IIK ¢ npenycranosnernsM I10
WireShark;

- BKJIIOYHTE UCTOYHHK MOTOKA 61850-9-2 M mpoBepsTe BO3MOXHOCTH ITpUeMa IMOToka DM-
61850 u IIK ¢ npeaycranopnenasM [10 WireShark.

- TIpOBEPETE BO3MOXHOCTH IepekmoueHns crpaHun «Kommapartopy, «MyneTUMETDY,
«HacTpoiiku», KOPpeKTHOCTh HHIUKAIUK JaThl K HAJTMYKE X0/1a 9acoB (CUET CEKyHN);

Pe3ynbrarsl NPOBEPKY CUMTAIOTCH NMOJIOKHTEBHBM, ecmt OM-61850 ¢yHKMOHMpYeT COrNIacHO
PYKOBOZICTBY IO KCILTyaTaIiH.

5.3 Omnpezenenre METPOIIOTMIECKHX XapPaKTEPUCTUK

Cxemnl nogxmouenus OM-61850 x cpeacTtBaM NOBEpKM NpPUBEIACHEI HAa PHCYHKaxX B
Ipunoxennu A.

5.3.1 OnpezneneHue OCHOBHBIX MOTPEMIHOCTEN W3MEPEHHUs HaNpsUKEHHS, CHIIBI IIEPEMEHHOrO
TOKA ¥ NPOBEPKa JUania30HOB M3MEPEHHIA.

53.1.1 Onpenenenue OCHOBHOM  OTHOCHMTENIBHOM  IOrPEINHOCTH  H3MEPEHHs
CpeTHEKBa[PAaTHYECKOr0 3HAYCHHUS HANpsOKCHHS IIEPEMEHHOr0 ToKa Ou M OCHOBHOHM (IIEpBOif)
rapMOHHYECKOM COCTaBIIfIOMEH HApsHKEHUS NEPEMEHHOr0 TOKa dyi IPOBOAMICS C IMOMOIIBLIO
sranoHa BOT-MD 1.0 s kaxJoro M3MepuTeIBHOrO KaHala Hanpspkenns (A, B, C, N).

Cxema nogxmouerus OM-61850 k BOT-MD 1.0 Ha pucynke A.1 mpunoxenus A.

W3MepeHus mpoBOAATCS NPH 3HAYCHUAX ITapaMETPOB BXOJHOro cHrHana (Hanpspkenue Us u
qgactora fi), ykasaHHeHX B Tabmuue 5.1 (B Dpedenax auama3soHa M3MEpEHHH Ui JaHHOM
Momuuxamuun OM-61850) B COOTBETCTBHH C SKCIUTyaTAallMOHHOM JTOKYMeHTallued Ha CpeICTBO
MOBEPKH.

3HayeHH HOMMHaNbHOro HanpspkeHus OM-61850 (Un) ans Bcex MCHBITATENBHBIX
CUTHAJIOB IIpUBEIeHHI B Tabmuue 5.1.



Tabmuna 5.1
Un, B 800 | 480 240 {240 [120 [120 |60 |30 (30 |10 10 5 2 1 1
Us, B 530 | 480 |240 |24 120 |60 |60 (30 |10 |10 |5 5 2 1 0,1
fi/fuom 1 1,15y085{1,15y 1 10,85(1,15{0,95{1,05(1,05{1,0511,05{1,05{1,05]| 1,05

ITorpemmocTs Sy paccunThBaeTcs no gpopmye (1):
du = [(Ux - Us)/ Us] - 100 %, €))
rae Uy — cpeHekBaapaTHiecKoe 3HaUeHHE HaNpsDKeHHS IepeMEHHOTO TOKa, H3MEepPEeHHOe Ha
sTalioHe, B;

Ux — noxazanue OSM-61850 npu H3MepeHHH CpeaHEeKBaApaTHYSCKOTO 3HAYCHUS HANIPSHKCHHS
HepPEeMEHHOr0 TOKa, B;

IMorpermHocTs du1 paccurThBaeTCs Mo Gopmyie (2):

dut = [(Ux1 — Ua1) / Ua1] - 100 %, 2
rae U»s —CpedHekBaipaTHYeCKOe 3HAYeHHE OCHOBHOM (NEpBOM) TrapMOHHYECKOH
COCTaBIIAIOIICH HaNpsHKCHUS IepeMEHHOTO TOKa, H3MEpPEeHHOe Ha 3TaJloHe, B.

Uxi1 — nokazaaue OM-61850 mpu H3MepeHHH CpeIHEKBaJpaTHYECKOrO 3HAYCHHS OCHOBHOH
(mepBoit) rapMOHHYECKOH COCTaBILAIONIEH HANPSDKEHHS IIEpeMEeHHOTO TOKa, B

Ilpu u3MepeHHH HanpsOKeHHS C JICHCTBYIOIMMMH 3HaueHWsMH | B m MeHee yCTaHOBHTH
onmuio «yMHOXHUTH Ha 1000». ITpu sToM Bee nokazauus OM-61850 B bopmynax (1) u (2), a Takxke
JUCKpETH3UPOBAHHEIEC 3HAUCHUS CUTHAJIA Ha ITHHE Nponecca Heodxoaumo aenuth Ha 1000.

Pe3ynbTaTel HCIIBITaHUH CUMTAIOTCH MOJOKHTEIBHBIME, €CIIH 3HAaYEHHS IOTrPEIIHOCTeH du U
Su1 He PEBBIMAIOT NIPe/IeIOB JOMYyCKAaeMBbIX 3HaUeHHHM, TPUBEACHHBIX B IPHJIOXKEHHH b.

53.1.2 Onpenenenne OCHOBHOM OTHOCHTEIILHOM HNOTPEIHOCTH M3MepeHHs
CpEIHEKBAPaTHISCKOTO 3HA9eHHS CHIIbI IEPEMEHHOr0 ToKa 81 © OCHOBHOM (TI€pBO#) rapMOHHYECKON
COCTaB/ISAIONIeH IMepeMeHHOro ToKa On mpoBofuTcs ¢ momompio BOT-MD 1.0 mis kaxmoro
u3MepuTenbHoro kaHama Toka (A, B, C, N). IIpu 3naueHmsax Toka Gomee 40 A H3MepeHHA
npoBojsTcs ¢ nomompo YIIITY-MO 3.1KM-C-02-110.

Cxema nomumouyeHus OM-61850 k BOT-MD 1.0 (wm VYIIIY-M3 3.1KM-C-02-110)
IIpUBejicHa Ha puCyHKe A.2 [Ipunoxenus A.

WU3mepenus npoBoAsSTCA NpH 3HAUYEHHAX ITapaMeTpOB BXOJHOrO CHTHaNa (CHja Toka Is u
yacToTra f1), ykasaHHBIX B Tabimmme 5.2 (B mpelenax [Ouana3zoHa H3MEpeHHH VIS JaHHOM
Mo ubukarua OM-61850) B COOTBETCTBHH C IKCILTyaTAMOHHOM JOKyMeHTanmel Ha BOT-MD 1.0.

3HaueHHs HOMHHAIbHOTO Toka OM-61850 (Iy) [uid Bcex MCHBITATENIBHBIX CHTHAIOB
IpUBeleHEI B Tabnuie 5.2.

Tabaumna 5.2
In, A 100 | 50 25 10 5 2,5 1 0,5 0251 0,1 | 0,1
Ir, A 100 | 40 10 10 | 0,1 | 0,1 | 0,01 0,5 1 0,1 | 0,01
fi/fuom | 1,05 | 0,95 1,05 1,05 1,05 (1,15 0,85 1,05 1,05 (0,95 | 1,15

[MorpemHoCTS 81 paccynTEIBaeTCs Mo dhopmyste (3):
81 =[(Ix—1I5)/I5] - 100 %, 3
rae I» — cpenHekBagpaTHyecKoe (IeHCTRYIOMEe) 3HaYCHHE TOKa, H3MEPEHHOE Ha STAJIOHE, A;
Ix — mnokazamnme OM-61850 npu H3MepeHHH CpEIHEKBAJAPATHYECKOrO (AEHCTBYIOMIETO)
3HaueHHd TOKa, A.
IorpenmsocTs 811 paccuuThBaeTcs Mo Gopmyie (4):
8u = [(Ixt — Ist) / Ist] - 100 %, )
rae Is1 — cpenHekBanpaTHUecKoe (JeHCTBYyIOlIee) 3HAYeHHE OCHOBHOM (IEpBOi) rapMOHHYECKOM
COCTaBJIAIONMIEH NEPEMEHHOT0 TOKa, H3MEPEHHOE Ha STAJIOHE, A.

Ix1 — nokazanne OM-61850 npu H3MepeHHH CpeHEKBAJPaTHIECKOro 3Ha4eHHA OCHOBHOM (TIepBOii)
TrapMOHHYECKOH COCTaBIISIOIIEH TOKa, A.



Ilpn u3MepeHuM CHIBI TOKa C ACHCTBYIomuMM 3HadeHusmu 0,1 A u MeHee yCTaHOBUTH
oy «yMHOXUTH Ha 1000%». ITpu sTOM Bee mokazanus IM-61850 B popmynax (1) u (2), a Taxxke
JUCKpPETU3UPOBaHHbIE 3HAUECHU CUTHAIA Ha INUHE Ipouecca Heobxoaumo aenuth Ha 1000.

Pe3ynbTarhl MCTIBITAaHUN CUMTAIOTCS MOJIOXKUTEIHHBIMHU, €CIIM 3HAUYeHHs MOTPEINHOCTEH O U
On1 He NMPEBBINAIOT PEeeNIOB JOIMYCKaeMbIX 3HaUeHUA, IIPUBEICHHBIX B MIPHJIOKEHUH b.

5.3.2 OmnpeneneHue OCHOBHBIX IIOTPEIIHOCTEH M3MEPEHHS AaKTHBHOM MOIIHOCTH U
k03 dUIHeHTa MOITHOCTH

5.3.2.1 OnpepeneHue OCHOBHOM OTHOCHUTENHHOM IIOIPEIMHOCTH H3MEpEeHHs OaHO(a3HOM
aKTUBHOM MOIITHOCTH Op IpH Mcnolib3oBaHuu [Ipubopa mpoussoautcs ¢ moMombsio BOT MD 1.0 ps
KaXJOT0 U3 YeTHIPEX KaHAJIOB U3MEPEHHS ITPU IIapaMeTpax UCIBITATeNbHOIO CUTHalIA (HanpsKeHue,
TOK, K03(GUIMEHT MOITHOCTH), YKa3aHHBIX B TabMuax 5.3-5.6 (B mpemenax Auana3zoHa W3MepeHUH
nauHo#M Momuduxaruu [Tpubopa). 3HaUeHUS HOMMHATBHBIX 3HaYeHui HanpsokeHus (Un) U 3HaueHUH
UCIBITaTeNbHOrO HanpspkeHus [Tpubopa npuseneHs! B Tabmunax 5.3 u 5.5. IIpu KaxaoM yKa3aHHOM
B TabmMnax 5.3 3HaUEHWM HCIBITATeNIbHOTO HANpPSHKEHHSA (OPMHUPYIOTCS MCIBITATEIbHBIE CUTHAIIBI
TOKa InpuBeAcHHbie B Tabmume S5.4. [Ipy kakmgoMm ykazaHHOM B Tabmumax 5.5 3HaueHUM
UCIIBITATENEHOTO HANpPSKEHASA (QOPMHUPYIOTCS MCIBITATENBHBIE CHUTHAIBI TOKA IIPUBEAEHHBIE B
tabmne 5.6.
Cxema nommouenus I[Ipubopa k sramony BOT MD 1.0 mpuBenecHa Ha pucyHke A.3
MPHJIOXKEHHUS A.
[NorpemHocTs dp paccynThIBaeTcs 1o dopmye (5):
8p = [(Px— P3) / P3]-100 %, )
rae P> — akTuBHAs MOIHOCTH, U3MePEeHHas Ha Tajlione, BT, Px — mokazanus [Ipubopa, Bt.
Pe3ynbTarsl HCIIBITAHUN CUUTAIOTCS MOJIOXKUTEILHBIMHU, €CIIM MOTPELTHOCTH Op HE IPEBBIIACT
IIPEAEIIOB JOIMYCKacMbIX 3HAYCHWM, IMpuBeneHHBIX B Tabmumax B.! wm B.2 (B 3aBucumocTH oT
Moaudukanuu [Ipubopa).
5.3.2.2 OmnpeneneHue OCHOBHON OTHOCHUTENBHOM ITOTPEITHOCTH H3MepeHus TpexdazHon
aKTHBHOM MOIIHOCTH Op3 IpM MCIONb30BaHuM [IpuGopa MpOM3BOAMTCS IO cxeMe oxHo(ha3HOro
BKJIIOYEHHS YETHIPEX KaHAJIOB M3MepeHus (IlapajlieJIbHOE COSIMHEHNE YEThIpeX IeNel HampsHKEHU
IIpubopa u mocneOBaTEIbHOE COEOUHEHHUE YETHIPEX €ro TOKOBBIX IIENeif) Ipu IlapameTpax
UCIBITATENHOTO CUTHAIA (HampsDKEHHE, TOK, Ko3(QOHIMEHT MOIIHOCTH), YKa3aHHBIX B TabimMiax
53-5.6 (B mpenmenax [uana3oHa W3MepeHWt JaHHOM Momudukammu ITpuGopa). 3uHadeHus
HOMMHAIBHBIX 3HayeHuH Hanpspkenus (Unx) M 3Ha4eHWit WCIBITaTe)IbHOrO HampshkeHus [IpuGopa
npuBeeHbl B Tabmuumax 5.3 u 5.5. [Ipy KaxaoM YkazaHHOM B Tabimmax 5.3 3HaueHUM
UCIBITATEILHOTO HANpPSXXEHUS (OPMHPYIOTCS HCIBITATENBHEIE CHATHAIBI TOKA, INIPHBEICHHEIE B
tabmne 5.4. [Ipy xaxaoM ykazaHHOM B TabiMIax 5.5 3HaYEHHM MCIIBITATEIHHOTO HANPSHKEHHS
(bOpMHPYIOTCS UCIIBITATELHEIE CHTHAIBI TOKA, IIPUBEACHHBIE B Tadmmie 5.6. CxeMa IOIKIIOYESHAS
ITpu6opa k strasony BOT M3 1.0 npusenena na pucyske A.3 npuioxeHus A.
INorpemmnocts dp3 paccunTeBaeTcs o Gopmyie (6):
dp3 = [(Px/3 — P3) / P3]-100%, 6)
rae P> — axTuBHas MOLIHOCTH, M3MEpEHHAs Ha 3TaloHe, BT, Px — nokazanus [Ipubopa, Br.

Ta6bmma 5.3
Juanazon usmepenuit | [TapaMeTpbl HCIBITATEIEHOTO
HalpsOKEHUS | CUTHANA HAPHKECHUS

Un, B U,B

800 530

480 480

120 120

60 60

30 30

10 10

10



Ta6muna 5.4

Huanazon

ITapamMeTphl HCIIBITATENBHOTO

M3MEPEHUH TOKA | CHTHAJIa TOKa
In, A LA Cos @
50 44 0,5L
50 44 0,5C
10 10 0,5L
10 10 0,5C
5 5 0,5L
5 5 0,5C
25 2,5 0,5L
2,5 2,5 0,5C
1 1 0,5L
1 1 0,5C
0,5 0,5 0,5L
0,5 0,5 0,5C
0,25 0,25 0,5L
0,25 0,25 0,5C
0,1 0,1 0,5L
0,1 0,1 0,5C
Tabmna 5.5
JlnanazoH maMepeHu# | [lapaMeTphl HCIIBITATEILHOTO
HaNpsDKEHAS | CHTHAIA HAIPSDKEHUA
Uy, B U,B
240 264
240 24
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Tabmmia 5.6

Juanazon IapameTpb! HCIIBITATETHEHOTO
H3MEPEHUH TOKa | CHTHaJIa
In, A ILA Cos @
50 44 0,5L
50 44 0,5C
10 10 0,5L
10 10 0,5C
5 6 1
5 6 0,5L
5 6 0,5C
5 0,5 1
5 0,5 0,5L
5 0,5 0,5C
2,5 2,5 0,5L
2,5 2,5 0,5C
1 1 0,5L
1 1 0,5C
0,5 0,5 0,5L
0,5 0,5 0,5C
0,25 0,25 0,5L
0,25 0,25 0,5C
0,1 0,1 1
0,1 0,1 0,5C
0,1 0,1 0,5L
0,1 0,01 1
0,1 0,01 0,5L
0,1 0,01 0,5C

Ilpn w3mepeHnu HanpsoKeHHs ¢ AEHCTBYIOIMMMH 3HadeHMsMH | B w MeHee yCTaHOBHTH
onuuio «<yMHOXKUTH Ha 1000». I[Ipu u3mepeHNn Hanps)KeHHS C AEHCTBYIOIIMMH 3HAYCHHSIMHU CHIIBI
Toka 0,1 A m MeHee yCTaHOBHTH ONIHMIO «yMHOXHUTh Ha 1000». Ilpm sToM Bce mokazaHus OM-
61850 B bopmynax (5) u (6) Heob6xoaumo aenuth Ha 1000000, a qUCKpeTH3NpOBaHHBIE 3HAYCHUS
CHTrHaJa Ha ImMHe mporecca Heobxoaumo aeauTh Ha 1000.

Pe3ynbTaThl HCHIHITAaHHH CYATAIOTCS IIOJOXKHTEIGHBIMH, €CIH IIOTPEIIHOCTh Op3 He
IIPEBBINAET IPEAEOB MAONYCKaeMBIX 3HA4YeHWH, NpuBeleHHBIX B Tabmumax b.1 mwmu B.2 (B
3aBUCHMOCTH OT Moaudukaiuu [Ipubopa).

5.3.3 OnpeneneHre OCHOBHOM NOIPEITHOCTH H3MEPEHHUS YaCTOThI IEPEMEHHOT0 TOKA U IIPOBEpKa
JHana3oHa H3MEpEeHUH

OmnpeneneHue OCHOBHON a0COMOTHON IOTPEIMHOCTH M3MEPEHHS YacTOTHI NEPEMEHHOIo TOKa
Ar npou3BomuTcs npu pabore IM-61850 B pexume "MynsTUMETp" ¢ IOMOMIBIO JacToToMepa U3-
63, paboraromero B pexume "H3mepeHue Inepuonma’, NpH OJHOM H3 HOMHHATBHBIX 3HA4YEHHH
HanpsoKeHHs 1 3HaueHuaX 9acToTel 0.85; 1.05; 1.15 oT HOMHHAIEHOrO 3HAYEHUS YaCTOTHI.

Cxema nomrrouerns OM-61850 k BOT-MD 1.0 npuBenena Ha pucynke A.4 [Tpanoxenus A.

Iorpemuocts A r paccuuThiBaeTcs o popmyie (7):

Ar=1000/T> - f1, T'x (7)
12



rzae T — nokazaHue >JeKTPOHHOTO 9YaCTOTOMEpPa, MC;
f1 — nokazanne OM-61850, I'w1.

PesynbTaThl HCHBITaHHH CYMTAIOTCA MOJOXKHUTEILHBIMH, €CJIH IIOTPEIIHOCTE Ar HE
IPEBBINAET NIPEEIOB JOMYCKaeMbIX 3HAYCHHUH, IPUBEICHHBIX B PHJIOXKeHUH b.

5.34 OrmnpeneneHne OCHOBHOM IOTPEHIHOCTH H3MEPEHHS CyMMapHOro Kkoadduimenta
TapMOHMYECKHX COCTABRJLIOIIMX HANPDKCHHMS M TOKa M KOI((HIMEHTa OTAENBbHBIX TapMOHMYECKUX
COCTaBJISIOLIMX HAIIPSDKEHHUS M TOKA, TPOBEPKa AUAlla30HOB U3MEPEHHIH

OmpeneneHne MNOTPEITHOCTH H3MEPEHHS CYMMAapHOro KosbQuiHeHTa TrapMOHHYECKHX
COCTABJIIOIMX HANPsDKEHUS H TOKa M KO3(p@HIMEeHTa OTAEeNbHBIX TAPMOHMYECKUX COCTaBIIEOIIUX
HaNpPsDKEHHMS M TOKa Ipou3Bomurcs ¢ noMompio BOT-MO 1.0 npu napamerpax HCHBITaTeBHOIO
CHTHa/la, YKa3aHHBIX B Tabuume 5.7 I HanpsOKCHWS M OTHOLICHWS HAINIPSHDKCHHH OCHOBHOH H
BBICIIMX MapMOHMYECKHMX COCTAaBJLIOIMMX M Tabmuue 5.8 Ijs TOka M OTHOIIEHWS TOKA OCHOBHOH H
BBICIIIMX FAPMOHMYECKUX COCTABIIIONINX.

OmpenienieHne NOTPEINHOCTH HM3MEPEHWS CYMMapHOro KodbQuimenta rapMOHHYECKHX
COCTaBJLIOINMX HANPSKEHHS W TOKA MPOBOAMTCH ¢ NMOMOIIBIo Tajiona BOT-MD 1.0 mms xaxaoro
H3MEPUTEIHHOIO KaHasa.

Cxema nomanodenus OM-61850 1y onpeieneHus MOTPEMIHOCTH U3MepeHus kodddunuenta
rapMOHHMYECKOH COCTaBIISAIOMCH HaNpsDKCHWsA M TOKa MpUBE[CHAa HAa PUCYHKY A.3 mpuioxeHus A.
Jolyckaercs onpeze/ieHHe OTPEIHOCTH H3MEPSHUSI CyMMAapHOTo kKod(duirenTa rapMOHHIECKHX
COCTaBJIAIOMMX TOKA 10 KAXAOMY KaHaly OTACIBHO.

Tabmmna 5.7
Homep gactora | CpeaHEKBajpaTHIECKOE Howmep (nopsanok) rapMOHHKH
CHrHAlIa | OCHOBHOH 3Ha4YeHHEe OCHOBHOM 3 5 9 24 40
FapMOHHKH, FapMOHHKH
I'm HalpspkeHus, B
K03 dHIHEeHT rapMOHHYECKOH COCTaBISIOIIEH,
%
1 240 0,1 0,1 0,1 0,1 0
2 51 60 10 10 0 10 10
3 8 1 1 1 0 1
Tabnuna 5.8
Homep gacrora | CpeaHekBagpaTHIeCKOE Howmep (mopsinok) rapMOHHKH
CHTHaJIa | OCHOBHOM 3HA4CHHE OCHOBHOM 3 I 5 | 9 l 24 40
r apM;HHKH’ TAPMOHMKH TOK3, A ™4 b biienT rapMORMEeCKOH COCTABIAIOMEH,
I %
1 51 5 0,1 0,1 0,1 0,1 0
2 0,8 15 40 0 10 10

Omnpeienuts oTHOCHTENBHYIO (pr Ky > 1) mmm abcomornyto (npu Ky < 1) morpemHocTs
H3MEpEeHHUs CyMMapHOro ko3 ¢uiienTa rapMOHHYECKHX COCTABIISIOIMX HAIPsDKEeHNs 110 GopMyam

®) u (9):

_Ky Ky
8KU = T 1000/0 (8)
A gy :K{/Y_KU’ (9)
rme: Kuy — cymmapsbii Ko3GQHIMEHT TapMOHHYECKMX COCTABIISIOIIMX HAIlIPSDKCHMS,

U3MepEeHHBIH nmoBepsaeMoit OM-61850;
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Ku — cyMMapHbIit K03(GUIIMEHT rapMOHHYECKHX COCTABJISIONIMX HAIPSKEHHSA, H3MEpEHHbIH
BOT-MD3 1.0;

OKU — OTHOCHTENbHAS OTPENTHOCTh H3MEPEHHS CyMMapHOTro K03(h(HIMEHTa rapMOHUYECKUX
COCTABJISIIOIIMX HANPSKECHHUT;

Axy — abCoMmOTHas MOTPENIHOCTh M3MEPEHHS CYMMAapHOro kKo3¢@uIMeHTa rapMOHHYECKHX
COCTABJISIIOIINX HANPSKEHHUS.

Onpenermuts otHocHTenbHylo (mpu Ky > 1) mm abcomotHyto (mpu Ky < 1) morpermsocts
u3MepeHns K03 GUIHEHTOB TapMOHHYECKHX COCTABJISIOIMX HanpsokeHus mo ¢opmynam (10) u (11)
JUI KXIOH 3HAYEHHS KaKIO# rapMOHUKH U3 TabJuIIb! 5.7:

KUhy — Ko 100, (10)

6KhU
Uh

Ay = Koy — Ky (11)

rre: Kuny —ko03pduIMEHT TrapMOHMYECKOM COCTABIIONIEH HampshKeHHs mopsaka h,
H3MEpPEHHEI moBepsaemMoit IM-61850;

Kun —k03¢¢dummenT rapMOHHYECKO#H COCTABISIOMEH HANpsHKEHHA mopsaka h, H3MepeHHbIH
B3T-M3 1.0;

Okhu — OTHOCHTENbHAsd NOTPEITHOCTh H3MepeHHs Ko3(HIHeHTa TrapMOHHIECKOH
COCTaBJISIOINEH HAPSDKEHNUS mopsaka h;

Axnu — aGCOMIOTHAS TOTPEITHOCT U3MEPEHHS KOA((PHIMEHTa TApMOHHYECKOM COCTaBIIAIOIIEH
HaNpsDKEHUS mopsizKa h.

Onpenemuts otHOCHTENBHYIO (ipu K1 > 1) mwm abcomotryto (mpu Ki < 1) morpemsocts
HU3MEPEHHS CyMMapHOTo Ko3¢duiineHTa rapMOHHIECKHX COCTaBJIAIOMMX TOKa 1o ¢opmynam (12) u
(13):

K, -K
8y =% -100% (12)

1

>

Ay =K1y_K1 (13)

H

rae: Kiy — cymmapsbii k03((QHIHEHT rapMOHHYECKHX COCTABJIIOIIMX TOKA, M3MEpEHHBIH
nosepsemoit IM-61850;

K1 — cymMapHBIf K03(pHUHEHT rapMOHHYECKMX COCTABIIIOIMX TOKA, W3MepeHHbni BOT-
M3 1.0;

OK1 — OTHOCHTENbHAS MTOTPEIIHOCTh H3MEPEHHS CYMMapHOro Ko3gduiuenTa rapMOHHIECKAX
COCTaBIIAIOIIAX TOKA,

Ax1 — abCOMOTHAd MOTPEIHOCTh H3MEPEHHA CYMMapHOro ko3gduiMeHTa rapMOHHIECKHX
COCTaBJISIONIHX TOKA.

Onpenemmts otHOcHTENBHYIO (pu Ky > 1) wm a6comotHyro (mpu Ky < 1) morpemmHocTs
H3MEpEHHs K03(PHIHEHTOB rapMOHHYECKHX COCTABJISIOMMX HaNpsDkeHus mo ¢opmynaM (14) u (15)
JUTS K&XKION 3HAUEHHs KaXKIOi rapMOHUKH U3 Tabmue! 5.7:

M.m{), (14)

6KhU
Uh

A = Koy — Ky (15)

rae: Kuny —kod¢pduumenT rapMOHWYECKOH COCTABIAIOMIEH HampsDKeHHs mopsaka h,
H3MEpEHHEIH moBepsaeMoii IM-61850;

Kun —x03¢pduiuenT rapMOHHYECKOM COCTaBISIONIEH HAMPSDKEHHs MOpsaka h, M3MepeHHbIH
BOT-MD 1.0;
OkhU — OTHOCHTENbHAsd WOTPEINHOCTh u3MepeHHMs Kodp@uilMeHTa TIapMOHMYECKOM
COCTaBJLIIONIEH HAPSDKEHNS mopsiaka h;
14



Axnu — abcomoTHas NOTPEITHOCTS M3MEPEHHUS KO3 dHIeHTa rapMOHHYECKON COCTABILIOMEH
HaIpsDKEHUA nopszka h.

Pe3ynbTaThl HMCIBITAHAN CUMTAIOTCA NOJOKHTENTLHBIMH, €CIH 3HaueHHs Axy M Sky ® (WiH)
Ax1 ¥ dx1 He IPEBHIIAOT IIPEZIENIOB IOITyCKAEMBIX 3HAYE€HHH, IPHBEICHHBIX B IIPHIIOXKEHHS b.

5.3.5 Ompenenenne OCHOBHOM OTHOCHTENIBHOM IIOTPEITHOCTH BOCIPOM3BENEHHS YaCTOTHI
onopHoro cursana 1 'y (1 PPS)

5.3.5.1 Jlns onpeneneHus NOrpeNIHOCTH BOCIIPOM3BEICHHUS JaCTOTHI OIopHoro curHaia 1 I'm
(1 PPS) cobpats cxeMy, mokazannylo Ha pucyHke A8 [Ipunoxenus A.

5.3.5.2 YcraHoBuUTH Ha YaCTOTOMEPE PEXHM H3MEPEHHS IIEPHO/A M YaCTOTYy 3amosHeHus 10
MTI' (Metku Bpemeru 107 ¢)

5.3.5.3 YVYcranoBurs Ha IIpubope B pexume «HacTpoiKu-CHHXpPOHM3ALUA» HCTOIHHK
onopHoro curHana 1 PPS (1 I'm) - or BHyTpeHHEro reHeparopa M pa3pelnMTh BBIXOJ CHTHAIAa Ha
pazseM PPS out.

5.3.5.4 Ilpomssectn u3MepeHwe nepuona I BeIxogHoro curHaia OM-61850 ¢ momompio
9acTOTOMEpPAa M BHIYHCIIMTH OTPEITHOCT corjiacHo opmyiie (16):

1
Opps = — —1

T (16)
rze, i3MepeHHkIt nepros T BEIpaXeH B CEKYHIaX.
5.3.5.5 Pesynbrarhl UCHBITAHHNA CUYMTAIOTCA ITOJIOXKHTEIBHBEIMH, €CIH 3HaueHHe Jpps HE
[IPEBBIIIACT IIPEJEIIOB AOITyCKaeMBIX 3HAYeHHH, IPUBEICHHBIX B IIPHIIOXKEeHUH b.

5.3.6 OnpeneneHue abCOMIOTHOM NOTPENIHOCTH H3MEpEHHS yriia capura a3 Mexay
OCHOBHO# rapMOHMKOM HanpshHKeHU M onopHbM curaaioM 1 I'n (PPS)

5.3.6.1 Jlna onpeneneHust OCHOBHOM aGCOMIOTHOM IOTPEITHOCTH H3MEPEHHs yIia caBura ¢as
MEXIy OCHOBHOM rapMOHMKOHM Hamps keHHS M omopHbM curHaioM 1 I'm HeoOxomumo cobpathb
YCTaHOBKY COIJIaCHO CXeMe IOJKIIIOYEHHMS TPUBEACHHOM Ha pucyHke A.7 ITpunoxeHus A.

5.3.6.2 Ha reneparope I'2, meiicTBys COracHO €ro pyKOBOACTBY IO 3KCILTyaTallMH, 3a]aTh
(opMHpOBaHKE BHIXOJHOTO CHTHAJIA NPAMOYTOJIBHOM (HJOPMBI C IIapaMeTPaMH:

-yacrora— 1 I'm;

- ko3 bunmenT 3anonuenus — 20 %;

- pa3zMax Hanpspkenus — 5 B;

- HanpsDKEeHUe cMereHus — 2,5 B;

- BpeMs (opMHpoBaHUS (DPOHTOB (HAKJIOH) — 25 HC.

5.3.6.3 Ha reneparope I'l, ne#icTBys coriiacHo €ro pyKOBOJACTBY IO IKCIUTyaTallHH, 3aJaTh
CHHYCOMJANbHBIH BbIXOAHOM curHan dvactorod 53,00000 I'm, ¢ nelicTBylomHM 3HaYeHHEM
HanpsHKEHHs Ha BBICOKOMMIIeaHCHOHM Harpyske | B (ams npenmena 2 B u 10 B) wm 7 B (s
npenena 60 B).

Ycranosuts B OM-61850 npeien o HApsHKEHHUIO COOTBETCTBYIOIMH YPOBHIO CHTHAA.

Cuurtars noka3aHus yriia cABHra (a3bl MEXIY OCHOBHOM TapMOHMKOM HANpPsDKEHHMS B
HCIBITATENLHOM CHrHajie ¥ onopabsmM curHaioB 1 I'p (PPS) BOT-MD 1.0 ¢ 3r ¥ nmokazanus yria
casura (a3pl MEXIy OCHOBHOM rapMOHHKOM HalpsOKeHHS B MCIBITATEHHOM CHTHAIIE M OIOPHBIM
curganos 1 I'n (PPS) OM-61850 - @ 5m. Paccunrars pasHocTs HokazaHmit o popmyie (17):

Ap=|@om-or|; (17

5.3.6.4 Pe3ynbraThl HMCIBITAHHUH CYMTAIOTCA IIOJIOXKHTEIbHBIMH, €CIH 3HadeHHe AQ He
IIPEBHIINAET IIPeNICIOB AOIyCKaeMBbIX 3HaYeHUH, IPUBEACHHBIX B IPUIOXKEHUH b.

5.3.7 OnpeneneHue abCOMIOTHOM NOTPENMIHOCTH H3MEPEHHs yriaa cABMra (asz Mexmy
OCHOBHOM rapMOHHMKOM TOKa M OIopHbIM curHajioM 1 ' (PPS)
5.3.7.1 Jina onpeneneHus OCHOBHOM aGCONIOTHOM NOrPENIHOCTH M3MEPEHHS YIUIa cBHra (a3
MEXAy OCHOBHOM rapMOHHMKOM TOoKa M OIOpHBIM curHajioM 1 I'm Heo6xomuMo cobparh yCTaHOBKY
COIJIACHO CXeM€ ITOJIKIIIOUEHHMs IIPUBENCHHOMN Ha prcyHKe A.8 [Ipuoxenus A.
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B xauecTBe TpaHCHMIIEJAHCHOIO YCHJIMTENS HCIIONB30BaTh YCHJIMTENL U3 HCTOYHHKA TOKA B
cocrase BOT-MD 1.0 uinn aHaIOrA9HEbIH.

5.3.7.2 Ha reneparope 2, peiictBys cOriacHO €ro pyKoBOACTBY IO 3KCILTyaTAIlHH, 3a[aTh
(opMHUpOBaHKE BEIXOJHOIO CHTHANA IPIMOYTOIBHOM HOPMEI C IapaMeTpaMH:

-yacrota— 1 I'm;

- K03bunmenT 3anonHenus — 20 %;

- pa3Max Hanpspkenus — 5 B;

- HanpspKeHue cMermenus — 2,5 B;

- BpeMs popMHpoBaHUA GPOHTOB (HAKIIOH) — 25 HC.

5.3.7.3 Ha reneparope I'l, meficTBys cOrilacHO ero pyKoBOACTBY MO 3KCIUTyaTallHH, 3afaTh
CHHYCOHMIaIbHBIM BBIXOJHOH curHal dactotoi 53,00000 I'u, u yctaHOBHTE IO mokaszaHuaM BOT-
MD 1.0 peiicTByromee 3Hauenue Toka 0,5A.

Ycranosuts B OM-61850 npesern o TOKY COOTBETCTBYIONIHMI YPOBHIO CHTHAJIA.

Cuntath MoKa3aHuA yIiia caBHra Gassl MeX/Iy OCHOBHON FapMOHMKOM TOKA B HCIIHITATEHHOM
cursaie u onopasM curaanos 1 I'm (PPS) BOT MD 1.0 ¢ 57 ¥ nokasanus yria casura Gpassl MEXIY
OCHOBHOH I'apMOHHKO#M TOKa B HCIIBITAaTEILHOM CUTHasle ¥ onopHbM curaaios 1 I'n (PPS) IMpu6opa -
¢ oM. PaccumraTs pasHOCTH MoKa3aHuii o gpopmyie (18):

A= |@sm-@or|; (18)

5.3.7.4 IloBropuTh JeHcTBHA, yKasauHele B 1. 5.3.3.3, 3amaBas Ha reneparope Il
CHHYCOHJIbHBIA BEIXOAHOM curaan yacrotod 53,00000 ' ¢ melicTByrommM 3HaUYeHHEM TOKa 5 A.

5.3.7.5 Pe3ynbTaThl MCHEITAHWH CUMTAIOTCS MOJOXHTEILHBIMH, €CIH 3HaueHHe AQ He
NpeBHINAeT MPEAENIOB AOMyCKaeMbIX 3HaUYCHUH, IPUBECHHBIX B IPHIOXKeHuH b.

5.3.8 Ompenenenre METPOIOrHYECKHX XapakTepucTHk IM-61850 B pexume onpeaeneHus
OTHOCHTEJbHOM Pa3sHOCTH (IIOTPEIIHOCTH) HANPSDKEHHUA, a TaK XKe YTIIOBOM pa3HOCTH
(IOTPENIHOCTH) NOBEPSEMOr0 H3MEPHUTENBHOTO NpeobpasoBatens wm UTT; UTH.

5.3.8.1 Jlna onpeneneHuss METPOIOTHYECKUX XapaKkTepucTHK IM-61850 B pexume
OIpe/ieNIeHUs OTHOCHTENLHON Pa3sHOCTH (OTPEIIHOCTH) HANPSHKEHHS HEOOXOAUMO cobpaTth
YCTaHOBKY COIIACHO CXeMe MOAKIIIOYEHHUS [IpUBeIeHHOH Ha pucyHKe A.9 ITpumoxeHus A.

5.3.8.2 Ha reneparope I'2, neficTBys cOIlIacHO €ro pyKoBOACTBY MO SKCIUIyaTallHH, 3a4aTh
(opMHpOBanHHe BLIXOJHOIO CHTHAJIA IPAMOYTONLHOM GOPMEI C TapaMeTpaMH:

-yactora— 1 I'm;

- koo durment 3anomenus — 20 %;

- pa3Max HanpsoKkeHus — S5 B;

- HalpspKeHue cMermenus — 2,5 B;

- BpeMs GopMupoBaHus GPOHTOB (HAKIIOH) — 25 HC.

Ha remeparope I'l, nelictBys cOInacHo ero pyKOBOACTBY NO OJKCILTyaTalMH, 3afaTh
(opmMupoBaHUE CHHYCOHJANTBHOTO BHIXOAHOIO CHTHANA 4acToTol 53,00000 I'y 1 ¢ AeiicTByromum
3Ha4YeHUEM HanpsokeHus 7 B Ha BRICOKOMMIIEAaHCHOM Harpyske.

YCTaHOBHUTH B IPOrPaMMHOM O6ECIIEUEHHH 3TATOHA:

- 3aIyCK H3MEpPEHHH 110 ycnoBuio "BHemHui PPS";

- TAana3oH u3MepeHus MynbTamMerpa — "10 B".

5.3.8.3 VYcranosuts B IO "EnergoEtalon™" mpemen 0o HanpsKeHHIO MYJTbTHMETpa
COOTBETCTBYIOLIHH YPOBHIO CUTHAJIA.
Ha reneparope I'l nepefitu B pesxum «BURST» (popmupoBanHe MakeTOB HMITYJILCOB) C
Ha4aJIoM (HOpPMHUpPOBaHHKS TAKETOB HMITYIIbCa IO ajiaroIeMy GpoHTy BXoJHoro curHaia 1 I'n.
~ Ilepeiitu Ha BKIAAKy «mapaMetpsl TpanchopmaropoB» IIO "EnergoEtalon™" u 3ajmaTh
k03 dunuenTs! Koran, Knos, Ka 1 K paBHEIME exuHULE.
Cunrats cnexyromue nokazanus BOT-MD 1.0:

— JeHCTBYIOMIee 3HaYeHUE HANPKEHUS OCHOBHOM rapMOHUKH Ha Bbixone I'l (Uai);
— yrou caBHra ¢asbl OCHOBHOM rapMOHHKH OTHOCHTEIBHO OMOpHOro curaana 1 I'm (@ar).
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Ycranosuts Ha [1K2 B [10 rereparopa curHasioB mpon3BoibHOM GOpMEI 10 mpoTokoiy 61850-
9-2 pelicTByromee 3HaueHHE OCHOBHOM rapMOHMKH HampspkeHHs B ¢aze A paBHEIM 1000-Uar m

yCTaHOBHTh Yroi ciaBura @asbl reHepupyeMoro LM(pOBOTO CHrHaJa OTHOCHTENBHO Hadaia
CEKyHIHBIX HHTEPBAJIOB PaBHBIM (A].

BriGpaTh KOJIMYECTBO TOUEK PH I'eHepanuu noToka 61850-9-2 paBHbIM 256.

IIpoxonTposmmpoBate mo mnporpamme Wireshark mnpaBHIBHOCTE ()OPMHpOBaHHSA IIOTOKA
61850-9-2. [lomyckaercs wucmosb3oBanHe nporpammbl Wireshark ycranoBnenHoit Ha IIK u3
cocraBa BOT M3-1.0.

JleiicTBys cornacHo pykoBoAcTBY mo 3kciutyaranuu [10 "EnergoEtalon™"

- YCTaHOBHTH BTOPHIM HCTOYHHKOM CHIHaJla — HCTOUHHK 61850-9-2 (Bknamka «Hactpoiiku
prOOPOBY» MYHKT « Y CTAHOBKA HCTOYHHMKOB JAHHEIX));

- IPOM3BECTH HACTPOMKY I1apaMETPOB IIpHEMa NOTOKa (BKiIaaka « Hacrpoiiku npu6opoB» MyHKT
«HacTpoiiku HCTOYHUKOB SV») COOTBETCTBYIOIME HACTpOKa reHepaTopa CHTHAJIOB IIPOM3BOJLHOM
¢opMs! 1o mrpoTokoiy 61850-9-2.

5.3.84 B IIO "EnergoEtalon™" mnepeiitu Ha Briagky «[lapamerphi TparcopMaTopoB»
yCTaHOBHTH B nojie «Ilapamerpsr TpanchopmaTopoy ko3pduuuentst Koman = 1000; Knog = 1.

3anycTuTh IpoLeCC H3MEPEHHH U MPOM3BECTH OTCYET ONpPEeICHHBIX 3HAYEHHH TIOTPEIIHOCTH
Hanpsbkeaus AU u yrnoBoit morpemHoctH A@ (ykaszaHHBIE IapaMeTphl O0TOOpaxaloTcs B IIOJIE
«Pe3ynpTaThl CpaBHEHHUA C 3TAJIOHOM»). 3aHecTn 3HadeHus B Tabmuiy 5.9 crpoka Nel cron6uer Ne3
U Ned,

B IIK2 B ITO renepatopa CHrHajJoB mpOM3BOJILHOM (GopMBI 10 mpoTokory 61850-9-2 srectu
OTKJIOHEHHS B YCTaHOBJICHHBIE 3HAYCHHMsA HANpDKEHWd M yriIa caBura (asbl OTHOCHTENBHO
CeKYHIHBIX METOK IM(POBOrO CHIHajla COINAacHO CTpokaM 2 - 4 Tabmuuer 5.9. 3amectH
sapukcupoBanHele IIO "EnergoEtalon™" 3Ha4yeHHWs NOTpEITHOCTH HAaNpsHKCHHS M YIJIOBOH
HIOTrPEITHOCTH B COOTBETCTBYIOMIME KOJIOHKH TaOIHIE! 5.9.

BBIuCIMTE pa3sHOCTH YCTAHOBIICHHBIX OTKJIOHEHHUH M ONPENIETICHHBIX 3HAYCHUH NOrPEIHOCTH
M 3aHECTH MX B COOTBETCTBYIOIIME KOJIOHKY TabIHIm! 5.9.

Tabmmma 5.9
OTKJIOHCHHUE YCTaHOBJIIEHHOE Ha OTKJIOHEHHUE OIIpe/IeIeHHOE Pa3sHOCTh OTKJIOHEHUH
reHepaTope NoToKa 1o OM-61850
nporokony 61850-9-2
1o no 10 YIITy 1o 10 YTJIy,
HanpPHKECHUIO, HaNpPSLKEHUIO A, rpagyc HaNpsHKCHUIO, rpagyc
% AU, % %
Ne\ Nel Ne2 Ne3 Ne4 NS Ne6
Ne
1 0 0
2 +0,05 -0,03
3 -0,5 0,3
4 +5 -3

Pe3yJII>TaTBI HCIIBITAHUN CYUTAIOTCA IIOJIOXKHTEIBHBIMH, €CIIH Pa3sHoOCTb OTKJIOHCHHUH HeE
IIPEBHINACT MMPEACTOB JOIYCKACMBIX 3HAYCHUH, NPHUBCACHHEBIX B IIPHJIOXKCHHHN b.

5.3.9 Onpenenenne METPOIOTHYECKUX XapakTepucTHK IM-61850 B pexxume cpaBHEHUA

11 POBHIX IOTOKOB MIHOBEHHBIX 3HAYEHH I, IEpeIaBaeMBIX 110 IIPOTOKOJTy, onrcanHoMy B IEC
61850-9-2.

Ompenenenne METPOJIOTHYECKHX XapakTepucTUk OM-61850 npu cpaBHEHHH ABYX

1 (pOBHIX MOTOKOB, IIEpeIaBaEMEIX 110 IPOTOKOJTy, onucanHoMy B IEC 61850-9-2 cocrout B
IIPOBEPKE COOTBETCTBUA JOIYCTHMEIM I'PaHHIaM abCOMIOTHOM MOrPEIIHOCTH ONpeeIeHUus

OTHOCHTENBHOM Pa3HOCTH MOAYJIeH OCHOBHBEIX TapMOHHMK JBYX CHTHAJIOB H aGCOIIOTHOM

IIOrpCITHOCTH ONIpEACIICHUA PAa3HOCTH YTJIOB CABHTa (1)33]:1 OCHOBHBIX T'ApMOHHK JBYX CHTHAJIOB

nocpeacrsoM IM-61850.
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IIpoueaypa npoBepku nenMICA Ha ABE NMPOIEAYPHl OMMCAHHBIX B MyHKTax 5.3.9.1 u 5.3.9.2
HACTOAINEH METONMKH NOBepKH. [Ipu neppryHO# MOBEpKe MPOBOAATCS 06€ IPOLELYPHI 110 IIYHKTaM
5.3.9.1 u 5.3.9.2. Ilpu nepuommyeckoil MOBEPKe MPOBOASTCS TOMBKO MPOLEAYPa IPEACTABICHHAT B
myHkre 5.3.9.1.

5.3.9.1 Onpenenenne METPONOrHYECKHX XapakTepucTHkd DM-61850 mpu cpaBHEHHH IBYX
1M POBBIX MOTOKOB, MEpeAaBAEMbIX I10 POTOKOIY, onmucaHHoMy B IEC 61850-9-2 ¢ onuHaKoBEIMY
JMCKPETH3UPOBAHHBIMU CUTHAJIAMH.

Jlns onpesenenns morpemHocTeif cpaBHEHHs ABYX LU(POBEIX MOTOKOB, IEPefaBaeMBIX IO
nporokoiny, onucaHHoMy B IEC 61850-9-2 ¢ onuHakoBEIMM JUCKPETH3MPOBAHHBIMH CHTHAIAMH
HeoOX0mAMO cobpaTh YCTAaHOBKY COITIACHO OHOM M3 CXeM MOJKMIOYEHHS IpPHUBEACHHBIX Ha
pucyHkax A.9 u A.10 IIpunoxenns A.

Cdopmupopars npa noroka 61850-9-2 ¢ mapaMeTpaMu CHTHANIOB B KaXIOM IIOTOKE COITIACHO
tabiune 5.10
Tabmuna 5.10

YacToTa 0cHOBHO#M rapMoHuKH, I'1 49,8

KommaecTBo Touexk 3a 0,02 ¢ 256

HoMep rapMoHHKH B curHaie 1 2 9 50

JleiicTByIOIEe HaNpsHKEHUE TAPMOHMKH B 240 24 24 o
azax A,B,C,N, BonsT

Yroin caura (a3sl rapMOHMKH HAIIPSKEHHS 0 0 0 0

JeiicTByromee 3Ha4YeHHE CHIIBI TOKA TaPMOHUKH 5 1 1 1

B ¢paszax A,B,C,N, Boast

Yron capura (a3bl TapMOHMKH TOKA 0 0 0 0

Hactpours 3M 61850 Ha npuem IByX BHEIIHMX NOTOKOB. [l 3TOro mpedTH B IaHeb
«Hactpoitku» Bkianka «llotoku» u axTuBHpoBaTh mepekirouarend Streaml->External u
Stream2(External)->Used. 3amats Heo6xomumsie MAC anpeca M MMEHa IIOTOKOB, HAXKATh KHOIKY
«Apply» (IIppumenuTS).

B mamemn «Hactpoiikm» Briagka «CHHXpOHM3aUMsA» BHIOpaTh ONIMH CHrHAA
cuaxporumsamuu «Input 1» (PPS in), «Frequency» (1 I'm Stable), paGoumit ¢pponr («Front») B
COOTBETCTBMM C HACTPOMKAMH MCTOYHHKA CHTHaJIAa CHHXPOHH3AIMHM, HAXATh KHONKY «Apply»
(ITpumenwMTS).

Cuurars nokasanns OM 61850 B pexwMe cpaBHEHHS ABYX IIOTOKOB B MaHenu «2 Kananay,
Btaaku «Hampsokenwe» u «Tox» 3magenms d_U(1), d_I(1), d_phi. PesyapTarhl ucmeITanmii
CYMTAOTCS IIONOXUTEILHBIMH, €CIIM Pa3HOCTh OTKJIOHEHHH He NPEBHINAET MPEeAeIOB JOIYCKAEMBIX
3HaYeHMH, IPUBECHHBIX B IPHIOXeHuH b.

Cdopmuporats aBa moroka 91850-9-2 ¢ mapameTpamMu CHTHAJIOB B KX/IOM IIOTOKE COTJIACHO

tabmuie 5.11
Tabmmma 5.11

Yacrora ocHOBHO# rapMonuKH, I'1 50
KonmmuecTBo Touek Ha nepuon 80
Homep rapMoHuKk# B curHANE 1 2 5 18
JleiicTByrolee 3HaYEHHE HANIPSIKEHHS

60 6 6 6
rapMonuku B ¢azax A,B,CN, Bojst
Yron casura ¢azbl rapMOHMKH HAIIPSKEHHS 0 0 0 0
JlelicTByIOIEE 3HAYCHHE CUITBI TOKA TAPMOHMKH

1 0,2 0,2 0,2

B ¢azax A,B,C,N, BojsT
Yron capura ¢as3bl rapMOHHKH TOKA 0 0 0 0

Cumrars nokaszanus OM 61850 B pexwMe cpaBHEHHS ABYX IOTOKOB B NaHemu «2 Kananay,
Btaaku «Hanpsoxkenwe» m «Tox» 3madenms d_U(1), d_I(1), d_phi. Pesynabrarsl ucmsITaHumii
CUHMTAOTCS IONOXKHUTEIHLHBIMH, €CIIM Pa3HOCTh OTKJIOHEHHIA He MIPEeBhINIAET IIPEAEIOB A0MYCKaeMbIX

3HAYCHUH, IPUBCACHHBIX B IIPUIIOXXCHUH b.
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5.3.9.2 Onpexenenne METPOJOTHIECKHX XapaKTepPUCTHKH OM-61850 mpu cpaBHeHMH ABYX
PasHBIX H(POBEIX TOTOKOB, IIEpeIaBacMbIX 10 IPOTOKOIY, onucanHoMmy B IEC 61850-9-2.

Jlts onpeneneHus MOrpelHOCTe! CpaBHEHHA IBYX LAQPOBEIX NMOTOKOB, IEPEAABAEMEIX 1O
nportokoiny, onucanHoMy B IEC 61850-9-2 neobxomumo cobpaTh yCTaHOBKY COIJIACHO CXEME
NOJKIIOYCHHS IpUBEACHHON Ha pucyHKe A.11 [punoxenus A.

CéopmuposaTs ¢ NOMOINBI0 CHHXPOHM3MPOBAHHBIX TIeHepaTopos Hampskenus THCl u
['HC2 nBa mpakTH4ecKy CHHYCOHATBHBIX aHAJIOTOBBIX CHTHAIA CO CIIEAyIOMEMHE TapaMeTpaMH:

- YaCTOTa OCHOBHOM rapMoHUKH - 50 I'i;

- OEHCTBYIOIIEE 3HAYCHUE HANPSHKEHUS oCHOBHOM rapmonuky — 3 B s THC1 u 3,15 B s
THC2;

- K03 PHUIHEHT HeTMHENHBIX HCKaxeHHH Meree 0,5 %.

ITomats cpopmuposannsie Ha Beixogax [HC1 u THC2 curnams Ha Bxo/sl Hanpsokeaus UIT1
u UI12 cooTBeTcTBEHHO.

Ycranosuts no nokasanusM YIIBK-MD pasusm 0 yroun casura ¢asbi OCHOBHOM rapMOHHKH
BeixozHoro curaana 'HC1 otHocurensro onopHoro curnana 1 I'm.

Ycranosuts no nokaszanmsiM YIIBK-MO pasuem 30 rpamycos yron casura ¢assl OCHOBHOM
rapMoHuKH BeIxoaHoro curiana ['HC2 ornocutensHo onoproro curuana 1 I'o.

Onpememuts no mnokasanmsM YIIBK-MD Moxgyns ©  yroa BRIXOAHOTO [OTOKA C
npeobpasosarenss WUII1 u 3asectn B Tabmuuy 5.12. Onpemenurs mo mokasamusm YIIBK-MD
MOJYJIb M YTOJI BEIXOJHOTO IT0TOKa ¢ NpeobpasoBatens U112 u 3anectn B Tabmuy 5.12.

Onpezenurs no mMokasaHUAM MoBepsieMoro OM-61850 OTHOCHTENBHYIO PasHOCTH MOAYJEH
(IeHCTBYIOIMX 3HAYEHUH) OCHOBHEIX FAPMOHHK JBYX CHTHaN0OB Ha Bexozae UII11 u UII2 u 3anectu
B Tabnumy 5.12.

Onpenenute mo mokasanusM HoeepsieMoro OM-61850 pasnocTH yrioB casura ¢assl
OCHOBHBIX 'apMOHHMK JByX cUrHaioB Ha Beixoze UII1 u UII2.

Tabmauna 5.12

®daza Uum, B Uum, B | @um, P, oU, % Ao, 0Usm, % | Agam,
rpajychl | rpagychi rpagychi rpagychi

A
B
C
N

Uum - JlelicTByromee 3Ha4eHHEe OCHOBHOM rapMoHHKH Ha Brixoae MIT1 no mokasanus YIIBK-MD

Uz - JlelicTByI0MIEee 3HaYeHHE OCHOBHOM rapMoHuKH Ha Beixoze MIT1 mo nokasanus YIIBK-MD

Qum - Yron caBUra ¢asbl OCHOBHO! rapMOHHKH OTHOCHMTENIBHO OMOpHOro curHana 1 I'u Ha Beixone MII1
no noxa3zanua YIIBK-MD, rpagycei

Qumz - Yron caBura ¢assl OCHOBHOU rapMOHHMKH OTHOCHTENBLHO OMOpHoro curuana 1 I'y Ha Berxoae HII1
mo nokasanug YIIBK-M3, rpaaycer

8U - OtHocHTeNBHAA Pa3HOCTh 3HAYEHHUHM OCHOBHBIX rapMOHHMK Ha Bhixoze U1 v UI12 BeYMCIEHHAs MO
nokasauus YIIBK-MD
A¢ - AGcomoTHad pasHOCTh YIIOB ciBura (asbi OCHOBHOM rapMonuku Ha Beixoge HII1 u HII2

BBIYHCIIEHHAd 110 Mokasanusa YIIBK-MD, rpagycei

8Usm - OTHOCHTENBHAS PasHOCTH 3HAYEHHMH OCHOBHBIX FapMOHHUK Ha Bhixone UII1 u UII2 BeUMCIEHHAS 110
nmokaszaHus YIIBK-MD

Agsm - AGcomoTHas pasHOCTh YrJIOB cziBura (asbi OCHOBHOM rapMoHuMkM Ha Beixope MIIl u HII2
BBIYHC/IEHHAd Mo rokasaHus YIIBK-MD, rpagycsi

PasnocTs nokasanmii nosepsemoro OM-61850 u 3HaueHuH, paCCYUTAHHBIX 110 TTOKA3aHHUAM
VIIBK-MD B cooTBeTCTBHHE C OpMYIaMH:

dU= |8Usm — 8UJ| (19)
do= |Apam, - Ag| (20)

PC3YJII>T8.TT>I HUCHBITAHUN CUMTAIOTCS IIOJIOXKUTCIIBHBIMHA, €CJIM Pa3sHOCTH paCCUHUTAHHBIC IIO

dopmynam (19) um (20) He mpesBImAET NpeAeNoB JOMYCKAEMBIX 3HAYCHWH, IPHBEACHHLIX B
npuioxennu b.
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5.4 lloaTBepKaeHAE COOTBETCTBHS MPOrPaMMHOI0 o0ecnedeHHs

ITpoBepka mporpammHoro ob6ecneuenns OM-61850 ocymecTBiseTcs IIyTeM IPOBEPKH
AAeHTUPHUKATMOHHBIX AaHHEIX []1O.

Unentudukampo [10 npousBoauTh ClIEAYIOMIM 06pa3oM:

- Ipou3BeauTe NOAroToBKY IM-61850 k paboTe cornacHo pykOBOACTBY MO 3KCILTyaTalluu;

- mposepbTe HenocTHoCTs [10, 11t yero Heo6xouMo B MeHIO cepBUCHOTO [10 BBIOpATh MyHKT
«Hactpoiika» -> «Cryxe6HbIe QyHKIIHI.

- Ha 3KpaHe 0TOOpasuTCs JUaNOrOBOE OKHO C yKa3aHWeM HauMeHOBanus BHyTpeHHero I10,
HOMepa €ro BEpCHU.

Homep Bepcuu I0/DKEH COOTBETCTBOBATh 3HAYEHHAM, YKa3aHHBIM B OITHCAHHH THIIA Ha
9OM-61850.

6 Odopmiaenne pe3yJbTaTOB HOBEPKHA

6.1 Pesynprathi mpoBepok OM-61850 odopMIsIOT ImMyTeM 3amHMCH B IIPOTOKOJE IIOBEPKH.
PexomeHnnyemas ¢opma poOTOKOJIA MPECTABIIEH B IPHIOXKEHHH B.

6.2 IIpu moIOXHUTENBHBIX pe3ybTaTax IMOBEPKH HAHOCHTCS 3HAK [MOBEPKH HAHOCHUTCS Ha
CBHJETEILCTBO O MMOBEPKE U B BHJIE INIOMOK! B THE3/I€ KPETIEXHOT0 BUHTa kopiryca OM-618506.

6.3 IIpubop OM-61850, mpomeamuii MOBEPKY C OTPHLIATELHEIM PE3YIbTaTOM XOTS OHI B
OJHOM M3 ITyHKTOB ITOBEPKH, 3aNpemacTcs K 3KCIUTyaTallii, AMEIOIHECS INIOMOBI aHHYTHPYIOTCS
Y Ha HEeTo BRIAAETCs W3BEIICHHE O HENPUTOJHOCTH, C YKa3aHHEM IPUYUH €r0 BEIIAYH.
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ITalIoH
(B9T-MJ 1.0)

WameputenbHbie
uenu

«IHeproMoHHTOp-61850»

WsmeputenbHbie
Uenu

% U

NcTounHuk

curHana 2

Ug

7]

Pucynok A.1 - Cxema nopxmoyeHns npu6opa JHeproMoHUTOP-61850 K 3TANIOHY IpH H3MEPEHHH

JT1anoH
(BIT-M31.0
Wi
YIITY-MD npu 3apannn
Toka 100 A)

HaIpsOKEHHUSL.

«JHEeproMoHHTOp-61850»

WUsmeputenbHble *@&
uenu 1 o

*_ aMepuTenbHble
& uenu

NcTouHmnk
curHana I 2

Pucynok A.2 - Cxema noaxmodeHus npu6opa JHeproMoHUTOp-61850 K 3TaIoHy IpH H3IMEPEHHH

TOKa.
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JIT1ajIoH
(B3T-M3 1.0)

WamepuTenbHble
uenu

«IHeproMoHHTOp-61850»

Q

UcTouHuK

curdana

QY 88\

8 O 8 88

Pucynok A.3 - Cxema nojxinoyenus mpubopa JHeproMoHuTOp-61850 n1pr n3Mepenrn

(SERCIR IR IR IR S IR IR

WsmeputenbHbie
Lenu

Ua

Ub

Ue

Ud

Ia

Ib

Ic

Id

3JIEKTPAYECKON MOIHOCTH ¥ IIPH OIIpPEIETIEHHH OrPEIHOCTH M3MEPEHHS CyMMapHOro koddduimenta
TapMOHMYECKHMX COCTABIISIONIMX TOKA.

IT1ajioH
(BIT-M31.0)

MameputencHble
uenu

«IHeproMoHuTop-61850»

2 U
7]

UcTouHuk

UameputensHbie
Lenu

cwrHana o

YacTtoTtomep @

U@

Pucynok A.4 - Cxema noaxmouenus npubopa JHeproMoruTop-61850 1npy u3MepeHnH 4acTOTEL
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B3T-M3 1.0

I'1 - renepatop curuanos MyabTEMeTp 3458A
NPOH3BOJILHOI GOpMBI H3 COCTABAa 3TAJIOHA
H3 coCcTaBa 3TaJiIOHa Bxoa
~O Hi
BbIXOA, 33—1_1:_0 Lo
(Output)
[
gxoa 10 My
(10 MHz In) T
Bxog Tpurrep
[Tl D :
BXON (Ext Trig)
(Ext Trig./Gate/
Burst)

I'2 - reneparop curuasnos

«IHeproMoHHTOp-61850»
NPOH3BOJILHO# GopMBI

3352xx
Bbixog 10 My W3amepuTtenbHble
(10 MHz Out) _, .. uenu
3 _| 0 U
7/}
BbIX0A | 1 'y

(Output) O3———71] Bxog 1 PPS

Pucynok A.5 - Cxema noakmodeHus npubopa SHeproMoHuTOp-61850
IIpH OonpeAeIeH:H abCOMIOTHON MOrPENIHOCTH YTJla cABHTa (a3 MEXAY OCHOBHOM rapMOHHKON
HanpsoKkeHHs u onopubM curHaiioM 1 I'o (PPS)




I'1 - renepatop curnasnos
HPOH3BOJIbHOH (opMbI
H3 COCTABA ITAJIOHA

BbIXOJ,
(Output)

Bxop 10 MI'y
(10 MHz In)

BXOA
(Ext Trig./Gate/
Burst)

B3T-M3 1.0

MyabTRMeTp 3458A
M3 COCTABa ITAJIOHA

>

U/l

O Hi
BXOA

O Lo

I'2 - renepaTop cHrHanoB
NPOH3BOJILHOH (opMBI
3352xx

Bbixog 10 MMy
(10 MHz Out)

BbIXOA
(Output)

1My

exoa Tpurrep
= (Ext Trig)

«IHeproMoHHTOP-61850»

WU3meputenbHble
uenu

21

Vo1

{T]

=

Bxoa 1 PPS

R - WyHT U3 coctaea BOT

Pucynok A.6 - Cxema noaxiodeHus nmpubopa JHeproMoHuTOp-61850

TOKa ¥ onopHbIM curHaiom 1 'y (PPS)

IIPH OINIpeJIEJICHAH IOTrPEIIHOCTH ONPEAENIEHHS yIiia cABUTa (a3bl MEXKIY OCHOBHOM MapMOHHKOM
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B3T-M3 1.0 :
[
[
I'1 - reneparop curnanos B3T M3 1.0 :
NPOM3BOILHON (OPMBI W3ameputenbHble Lenu |
H3 COCTABA ITAJIOHA B [> O Hi :
R| Bxoal |
Bbixoa U/l Lo :
(OUtPUt) BDE —T onn U |
B rT© Hi |
Bxon 10 My > T |
Ny
(10 MHz In) I
[
| ) _
BXon4 BXOA Tourre i «IHEProMOHHUTOD
(Ext Trig./Gate/ [0 == fiavell i | 61850
Burst) :
[
]
°© Bxon |
O
.._o
[—o Bxop U
I'2 - renepaTop curHanos
MPOH3BOJILHOK HOpPMBI
H3 COCTABA 3TAIOHA o Bxoa 1 PPS
Bbixoa 10 MI'y
(10 MHz Out) ->|nopt Ethernet
BbIXO4
(Output) [1 T4
T
ITK2 ¢ nporpammoii Ethernet xommyTartop oK
TeHepalHy CHIHAJIOB B3 | | ¢ ycranosaennbiM [1O
NPOH3BOILHOK GOpMBI Wireshark
no nporoxosy 61850-9-2LE
[S>t+——{3]nopt Ethernet S+—{>]nopt Ethernet
nopt Ethernet

R - IllynT u3 cocrapa BOT

Pucynoxk A.7 - CxeMa nmogximodeHus « JHeproMoHUTOp-61850»
IIPH OIpeeIeHUH NTOTPeIIHOCTeH H3MEPEHNS B peKUMe OIpeIeNieHUs IIOrpeIlHOCTH HalIPHKEHUS

H TOKa
«IHeproMoHHTOP-61850» Yacrotomep
[ —17]
Boixog PPS out Bxoa aAnsa uamepexus
nepuoaa

Pucynok A.8 - CxeMa noaxmoueHus « JHeproMoHUTop-61850»
IIpH ONpeeNICHUH IOrPENIHOCTEH BOCIPON3BEAEHHS YacTOTH onopHoro curHaia 1 I'm (1 PPS)
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WcTouHuK curHana «JHEProMOHHTOP-
CUHXpOHM3aLn 61850»
- TBxop 1 PPS
—{2nopr Ethernet Bxoa
-2 1nopt Ethernet Bxoa

I'enepaTop NOTOKOB N0 Ethernet kommyTatop MK
nporokoay 61850-9-2LE >+ € YCTAHOBJ/ICHHBIM
IO Wireshark
o+
nopt Ethernet [2————{3|nopt Ethernet S1+—{>1nopt Ethernet

Pucyrok A.9 - CxeMa MOAKITIOYEHHS « DHEProMOHUTOP-61850»
IIP¥ OIIpeIe/ICHHH TIOTPEITHOCTEN CPaBHEHHS IBYX OJMHAKOBBIX IIOTOKOB IIEPENABACMBIX 10
npotokony onucansoMy B IEC 61850-9-2 hopMHupyEMBIX OTHAM HCTOYHMKOM

WCTOYHUK curhana «JHEpProMoHHTOp-
CUHXpOHK3aLn 61850»
-1 {TiBxopn 1 PPS

nopt Ethernet Bxon

0

nopt Ethernet Bxog

T'eHepaTop MOTOKA 1O Ethernet kommyTaTop 0
npoTtokoiy 61850-9-2LE
nopt Ethernet [5}———3]nopt Ethernet K
€ YCTAHOB/IEHHBIM
T'emepaTop HOTOKA O IO Wireshark
61850-9-2LE
npoToKoeLy St+—{>1nopt Ethernet
nopt Ethernet nopt Ethernet

Pucynok A.10 - Cxema noakiroueHus « DHeproMoHuTOp-61850»
¥ ONpe/Ie/ICHUH IOrPEITHOCTEH CPaBHEHHS JBYX OJHMHAKOBBIX IIOTOKOB II€PEIaBaeMBIX 10
npoTtokoiy onucaHHoMy B IEC 61850-9-2
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WcTouHMK curHana
X NTP

CUHXPOHW3aLuu
10 My - 1PPS
—~1PTP
Ethernet «DHEProMoHUTOp-
KOMMyTaTop 61850»
MHC1 7 nn1
nopt Ethernet {>]nopt Ethernet —11Bxopa 1 PPS
[ A A
[ Yy >+ 3]nopt Ethernet Bxoa
0
FHC2 {7 vz 1 y]nopT Ethernet Bxoa
nopt Ethernet [>3—{3]nopt Ethernet 0
YMNBK-M3
~T1Bxop 1 PPS
nopt Ethernet T
~ 111U BxoA
S
HanpsXeHwus

I'HC1, THC2 - renepatop HanpsxeHus cuHxpoHusupoBarHbiii, THC1 1 THC2 MoryT 65ITE 3aMeHEHBI
OIIHHUM JIByXKaHAJIbHbIM I'€HEPATOPOM HaNPXKEHHS C BO3MOXKHOCTBIO PETYJIMPOBKH YTJia CBHUTa (a3sl
HIT1, UI12 - u3smMepHTENBHEIE ipeoOpa3oBaTeNy HaNpAXKEHUS B IOTOK JUCKPETH3HPOBAHHBIX 3HAYECHHM IS
muHEI fiponecca. B kagectse UIT1 u UT12 MoryT npuMeHATECA Bcriomorarteibaeie IM-61850 win uHble

Cpe/ICTBa H3MEPEHHI paboTalOMUX B pesKUME OGBS IMHAIOIIMX YCTPOMCTB € Beiaueli BBIXOAHOTO CHTHAjIA
Ha IIWHY Tpolecca.

Pucynok A.11 - Cxema noaxmodenus « 9HeproMoHUTOp-61850»
IIPY OIIPEAETICHUH MTOTPEIHOCTEH CPABHEHHA ABYX Pa3HbIX IIOTOKOB I€PENaBaeMEIX II0 IIPOTOKOITY
onucadHoMy B IEC 61850-9-2 u popmupyeMbMU 1BYMS BCIIOMOTATEIbHBIMU M3MEPUTEILHBIMA
npeobpa3oBaTesiMi
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IMTPUJIOXEHME b
(obs3aTenpHOE)

MeTponoru4ecKie 1 TEXHHUECKUE XapaKTEPHCTHKH
Ta6mna b.1 — Merpomoruyeckue xapakTepHCTHKA MouduKalun "OHeproMoHuTop- 61850 x-02-

XX
Uzmepsemas BennuuHa Juana3zoHsl Bug ITpumeyanue
70178 [IOIPEITHOCTH,
IOAHANa30HbI TpezeNbl 0MyCcKaeMOoi
H3MEpECHHH OCHOBHOM ITOTPEIHOCTH
Hampsokenue ot 0,1-Ugn no OTHOCHTENBHAA, %o Us>2B
IIEPEMEHHOI'0 TOKa U 1,2-Un +[0,01+0,002-(1,2-Un/U-1)]
HalpsHXKEHHE OCHOBHON
rapmonukd (U u Upy), B OTHOCHTENbHAS, Yo Us<2B
+[0,015+0,003-(1,2-Un/U-1)]
Cuiia nepeMeHHOr0 TOKa 1 ot 0,1-Ig mo0 OTHOCHUTENBHAS, Yo Im<10A
CHJIa IEPEMEHHOTO TOKA 1,2:In +[0,01+0,002-(1,2-I/1-1)]
0ocHOBHOHA rapmoHukH (I 1 OTHOCHTENbHAA, % [H>10 A
In), A +[0,025+0,002-(1,2° Ie/1-1)]
AKTHBHASA dJIeKTpHYeCKas ot 0,11 mo OTHOCHTENBHASA, %o Pu=Unly;
MOIIHOCTh ¥ aKTHBHAA 1,21x; +[0,01+0,004-(Pu/P-1)] |cos ¢l: ot 0,9 10
anekTpuueckas MmomHocth | ot 0,1Ug go 1,0
OCHOBHOM rapMoHuxu (P u 1,2Un Ua>2B
Pquy), Br IH<10A
OTHOCHTEIbHASA, % |cos @|: o1 0,9 10
+[0,025+0,004-(Pw/P-1)] 1,0
Ug>2B
In> 10 A
OTHOCHTEINIbHAsA, %0 |cos @l: o1 0,9 10
+[0,025+0,004-(1,44-Pn/P-1)] 1,0
Uu<2B
IHn<10A
OTHOCHTENbHAH, %0 |cos ¢l: ot 0,2 1o
+[0,015+0,004-(1,44-Pu/P-1)] 0,9
Uu>2B
In< 10A
OTHOCHTENIbHAS, %0 |cos @|: o1 0,2 50
+[0,05+0,01-(1,44-Pu/P-1)] 0,9
Un<2 B umn (n)
In>10 A
Ionnas snexTpuyeckas ot 0,11x mo oTHOCHTENBHA, Yo Ug>2B
MomHocTh (S), B-A 1,21g; +[0,02+0,005:(1,2U/U+1,2' 151 IH<10A
ot 0,1Uxn oo 2]
1,2Un OTHOCHTENEHas, %o Uu<2B
+[0,04+0,01(1,2-Up/U+1 2 I/1- Wi (%)
2)] In>10 A
PeakxTuBHas ot 0,11g no OTHOCHTENBbHAA, %o U: o1 0,1Un o
INEKTPUIECKAST MOIIHOCTD, 1,21g; +[0,03+0,01-(1,44-Qu/Q-1)] 1,2Umn;
(Q), paccunTeBacMas or 0,1Ux oo I: o1 0,115 mo
r€OMETPHIECKAM METOZIOM 1,2Uxy 1,2In
(Qu=Uxn In) |sin @|: o1 0,9 10
1,0
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UsmepseMad BeTHuuHa Jnanazonbl Bun [Ipumeqanue
1701 MOTPEIIHOCTH,
HOMANIa30Hb TIpeENHl JOyCKaeMOH
H3MEpEHHH OCHOBHOM NOTPEIIHOCTH
+[0,05+0,01+(1,44-Qr/Q-1) | Ising|: o1 0.2 m0
0,9
PeakTnBHAs ot 0,11 mo OTHOCHTENBHA, %, U: ot 0,1'Un o
3JIEKTPHYECKAs MOIMHOCTD 1,2In; +[0,03+0,01(1,44-Qw/Q1- 1,2-Ugy;
OCHOBHOH rapMOHHYECKOH oT 1)] I: o1 0,1'In 10
cocrasisomeit (Q1) p 0,1Uxn no 1,21y
1,2Un |sin ¢|: 0T 0,910 1
OTHOCHTENbHas, % [sin ¢: o1 0,2 mO
+[0,05+0,01-(1,44-Qn/Q1-1) 0,9
YacroTa nepeMeHHOr0 ot 40 no 70 abcomoTHag, I’y ot 0,11z mo 1,21g;
toka (f1), ['q %(0,0002 ot 0,1Ugy o
1,2Uy
Vron ¢azoBoro capura ot 0 mo 360
MEXJY OCHOBHBIMH
rapMOHHKaMH,
- BXO/THBIX HANpSHKECHHI; abcomoTHasi, rpamyc ot 0,1Uy 10
+0,003 1,2Uq
- HanmpsDKEHMS B TOKa aOcomoTHas, rpagyc ot 0,11 no1,21x;
OJHOI (a3sl +0,003 ot 0,1Ung o
1,2Un
CymmapHBIH or 0 no 50 AGcomorHas, % Ku<1,0
K03} }HLIHEHT rapMOHUK +0,01
Hanpsokenus (Kv), %
(npu U:ot 0,2Ux 1o OI‘I-IOCHI’fiIBHaX, % Ky>10
1,2Un) -
CpeaHekBaIpaTHYECKOE ot 0 1o 0,6:Uy A6bcomoTtHad, B
3HaYEHUS rapMOHHYECKOH +0,0001-Un
COCTaBJIAIOMIEH Uch <0.01-Ug
HaTpsKeHUs nopsaaka h’
(Ucw) (s h ot 2 10 50) OTHOCHTe.lr[bHaﬂ, % Ucnh > 0,01-Ug
+
Koa¢ppumuenr or0 A6cormortHas, %
rapMOHH4ECKOH 10499 +0,003 U: 01 0,2-U 1o
COCTaBJIAIOMIECH 1,2-Ug
HaNpsDKeHUs nopsaaka h Ku(h)< 1,0
[Ku(h)] (dns h ot 2 mo 50)
OrrocurensHas, % Ku(h)> 1,0
0,3
CyMMapHHBIA or 0 no 50 AocomorHas, % Ki<10
K03} OHIHEHT rapMOHIK +0,01
Toka (K), % OrrocHTeb A, % Ki>1,0
(mpu I: o1 0,215 o 1,2'In +1,0
CpenHeKBaapaTHUYECKOE ot 0 mo 0,6Ix Ab6comoTHas, A Ich <0,011n
3HAYCHUE FapMOHUYECKON +0,0001Ig,
COCTaBJIAIOLIEH CHIIBI TOKa OtHocuTenbHas, % Ich > 0,0115
nopsizika h (Icy) +1
(mns h: ot 2 o 50)
Koadppurpent Oro A6comorHas, % Ki(h)< 1,0
rapMOHHYECKOI 10 49,9 +0,003
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H3mepsiemas BenudrHa Jlnana3oHsl Bun IIpumeganue
70)17 MOTPEIIHOCTH,
TOAIHANa30HbI TIpeZieNibl JOMycKaeMoi
U3MEpEeHHH OCHOBHOM IIOTPEIHOCTH

COCTaBILIOMIEH CHIIBI TOKA OrrocutensHas, %
nopszaka h [Ki(h)] 0,3 Ki(h)> 1,0
(mns h ot 2 mo 50;
I: o1 0,2 o 1,2:In)
Vron capura a3z mexay | or 0 mo +180 A=*kpfy, ot 0,2-Un o
OCHOBHOM rapMOHHUKOM rae kr = 0,0003 rpagyc/T'n 1,2-Un
HaIpsHKEHHUS ¥ OTIOPHBIM
curHasioMm 1 'y (PPS),
rpanyc
Vronu capura a3z mexay | ot 0 mo £180 A=*kpf, ot 0,21 1o
OCHOBHO I'apMOHMKOM rae kr = 0,0003 rpagyc/I'n 1,2'In
TOKa ¥ OIIOPHBIM
curHaiiom 1 I'y (PPS),
rpaayc
YacToTa OIOpHOTO 1T OtHOCHTEbHAY,
curHana (PPS) +2:10°
HopMansHbie yCIIOBHS H3MEPEHHIA:

- TeMIlepaTypa oKpyxatommeii cpensl, °C ot +15 mo +30

- OTHOCHTEIIbHAS BIXHOCTD, %0 ot 30 no 80

- atMocepHoe naBieHue, klla ot 84 no 106,7

Ta6muna B. 2 — MeTposoruyeckie XapakTepUCTHKH Moudukauy "DHeproMonuTop-61850 x-05-

L

XX
HaumeHoBaHue JlnanazoHsl WK Bun ITpumeyanue
METPOJIOTHYECKOH NOIIMAIA30HbI TIOTPEINTHOCTH,
XapaKTEPUCTHKH K H3MEpeHHI npe/iesIbl JOMyCKaeMOi
yClIOBHOE 0003HaYEeHHE OCHOBHO# TIOI'PEIIHOCTH
Hampsixenue ot 0,1'Un no OTHOCHUTENbHAA, %0
NIEPEMEHHOTO TOKa B 1,2:Un +[0,02+0,005-(1,2-Un/U-1)]
ocHOBHO# rapmonuky (U
uUw), B
Cuna mepeMeHHOTo TOKa U ot 0,11y OTHOCHTeJIbHasA, %o
CHJIA IEPEMEHHOIO TOKa nol,2-1y +[0,02+0,005-(1,2-1/1-1)]
OCHOBHO# rapMonmki (I 1
In), A
AKXTHBHas JIeKTpHYecKas o1 0,1'Iy OTHOCHTENbHAs, %
MOINHOCTh ¥ aKTUBHAA 101,2-Iy; +[0,05+0,01-(1,44-Pw/P-1)] Pu = Unln
aJIeKTpHYecKast MOIHOCTb o1 0,1-Ug 1O
OCHOBHO# rapMoHuKkd (P u 1,2-Uy;
Pw), Br |cos @l 0T 0.2
nol,0
PeaxktuBnas
3JIEKTpUYECKask MOIHOCTD, ot 0,1-Ux o Qu=Uxln
(Q), paccuuTeBaeMas 1,2-Ug;
METOJIOM: ot 0,1'Ig no OTHOCHTEJIBHAA, %
- IEPEKPECTHOTO 1,2:In; +[0,1+0,02-(1,44-Qw/Q
BKJTFOUEHHS, |sin @| ot 0,2 mO -1)]
- TEOMETPUUIECKHM, 1,0
- CABMTa CHTHaJIa
HanpshkeHus Ha 1/4
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HaumeHoBanme JMana3oHbI UM Bug [Ipumevanue
METPOJIOTHYeCKOH TOAAHAIa30HbI HOTPEITHOCTH,
XapakTepUCTUKH U U3MepeHnH TpeeNbl I0MyCKacMOR
yCIOBHOE 0003HaYECHHE OCHOBHOM IOTIPEITHOCTH
MepHoJia OCHOBHOH
rapMOHUYECKOH
COCTaBJIIOIIEH
PeakTupHas ot 0,1-Un 1o
371eKTpUYECKasi MOIITHOCTH 1,2-Ug;
ocnlc()gl){oifl rapMOHHItIIIeCKoﬁ oT 0,1-11:l o . qugc 51;‘6];5 ZZ‘?’QZO/Q
cocrasmsnomett (Q1) 1,2'In; *[0,140, _1() ’ !
|sin @| oT ]
0,210 1,0
[Tom1as snmexTpuyeckas ot 0,1'In OrtnocutesbHad, %o
momHocTs (S), B-A nol,2:1Iy; +[0,04+0,01-(1,2-Un/U
or 0,1-Usg 1O +1,2°19/1-2)]
1,2-Un;
YacToTa NepeMeHHOI0 ot 40 no 70 A6comoTtHas, 'y ot 0,1'In
toka (f1), I'g 0,001 nol,2:1y;
ot 0,1-Un no
1,2-Usg;
Yron ¢azoBoro casura
MEXy OCHOBHBIMH ot 0 A6comoTHas, rpagyc ot 0,2-Ugn o
rapMOHHKAaMH, Ipajayc: 10 360 0,01 1,2:Un
- (ha3HBIX HANIPSDKEHHH;
- HAaNPSDKEHUS ¥ TOKa AOGcomoTHas, rpaxyc ot 0,1'In
omHO# da3sl (¢1) +0,01 n01,2Iu;
ot 0,1:Un no
1,2-Un;
CymMapHBIit ot 0 no 50 Ab6comotHas, % Ku<1,0
K03 bHUIHEHT rapMOHHUK +0,01
nanpsxerus (Ku), % OrHocHTeNbHAs, %o Ku>1,0
(U: 01 0,2-Un o 1,2:Un) +1
CpenHexBaipaTHIeCKOe Uch <0,01-Un
3HAYEHUSA rapMOHHYECKON A6‘(3)0(J)1(1)%T2H;’1, B
TaB i 10, ‘Un
;z;pﬂxjclgionlgiopma h ot 0 10 0,6Un
(Ucy) OtHOCHTENEHAA, % Uch > 0,01-Un
(It h o1 2 10 50) *2
Koa¢duruent
rapMOHHYECKOH AbcomoTHas,, %o Ku(h)< 1,0
COCTaBJIAIOMIEH ) or 0 0,01 ’
HaNpsDKEHus MOpsIKa
[Ku(h)] 20499 OTtHOcUTENbHAA, % Ku(h)> 1.0
(lIJISIh oT 2 1o 50; il,O
U: o1 0,2-U go 1,2:-Un)
CyMMapHEILi A6comotHast, % Ki< 1,0
K03GdHUIMEHT rapMOHUK +0,01
Toxa (Ki), % Ot 0 20 50 OtHOCHTeNbHAA, % Ki>1,0
(I: 01 0,2 Iy mo1,1-In) +10
CpenHexBapaTHuecKoe ABcomomias Icn <0.01'1n
3Ha4€HNe rapMOHHIECKON ot 0 10 0,6:In £0,0002 s ’

COCTaBIIIIOIIEH CHIIBI TOKa




HaumenoBanue JMana3oHb! WK Bun [Tpumeqanue
METPOJIOIHIECKOH MO/IMAIa30HBbI HOTPEIIHOCTH,
XapaKTEpUCTUKH U HU3MEpEeHHH TpeeNbl I0MyCcKaeMOoH
yc0BHOE 0003HaUCHHE OCHOBHO# IIOTPEIIHOCTH

nopsizka h (Icn) OTHOCHTENbHAN; Icn > 0,011
(Jins h: ot 2 0 50) 2%
Koadpdrmment
- A6cm:10’maa, % Ki(h) < 1.0
COCTABJIAIOMEN CHIIBI TOKA or 0 +0,01
I(II(I)Jf:ﬁI:(?): 2[121(512(]); H0 OrrocurenbHas, %o Ki(h) > 1,0
I ot 0,215 110 1,2'1x) *1
Vron casura a3z Mexmy ot 0 no 180 A=tkrfy, ot 0,2-Un no
OCHOBHO} rapMOHHKOH rae kr = 0,0005 rpagyc/I'n 1,2-Un
HAIIPSHKEHUS ¥ OTIOPHBIM
curtaiom 1 ' (PPS),
rpagyc
VYron capura a3 Mmexmay ot 0 mo £180 A=tkpfi, ot 0,2-Ix 5o
OCHOBHOM rapMOHHMKOH rxe kr = 0,0005 rpagyc/I'n 1,2'In
TOKA M OIOPHBIM
cursasioM 1 I'm (PPS),
rpagyc
YacTtoTa OnmopHOro 1T OrHocuTenbHAs,
currana (PPS) +2:10°
HopMmanbHbie yci10BHS H3MEPEHUMN:

- TeMIlepaTypa OKpyxaromei cpensl, °C ot +15 mo +30

- OTHOCHTEJIbHAA BIAXHOCTH, % ot 30 no 80

- atMocepHoe naBnenne, klla ot 84 no 106,7

Tabmnua b.3 — Merponoruueckue xapakTepucTHKd Moaubukanuy "OHeproMoHuTOp-61850 x-02-
01" mpu nosepke UTH 1 UTT ¢ aHa/IOrOBHIMH BEIXOAHBIMH CHTHATIAMH

HaumenoBanue Jluanazon Ipenens: [Tpumeyanue
onpenenseMon olpenensieMon JIOIyCKaeMOH
METPOJIOTHYECKOM BEJTMIMHBI abCOMmOTHOM
XapaKTepUCTUKHA HOTPEIIHOCTH
s TpachopMaTopoB HaNPsKEHUS
IorpemuocTs HanmpsHKEHUS or 0,2:Unmz mo
(Oku(tp)), % ot -0,2 no +0,2 10,002 1,2-Un;
ot -2,0 no +2,0 +0,02 f=(fuom= )T
ot -20,0 no +20,0 40,2
VYrioBas norpemHocTh
(AQ u(tp)), ' ot -600 1o +600 40,1
ot -180° no +180° 11,0
Jins TpanchopMaTopoB ToKa
ToxoBast mOrpemHOCTh ot -0,2 no +0,2 40,002 ot 0,01'Ix2 mo
(8It1), % ot -2,0 1o +2,0 +0,02 1,2-Tmo;
ot -20,0 mo +20,0 +0,2 f=(faom= 1) I'n
VYri10Bas MOrpemHoOCTh
(A@r), ' ot -600 no +600 +0,1
ot -180° mo +180° +1,0
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Un2 — HOMHHAJIBHOE BTOPHYHOE HaIpspkeHue nosepsemoro UTH (100/\/3 B wm

100 B);

In2 — HOMMHANIBHEIH BTOpHYHEIH TOK oBepsemoro UTT (1 A uwm 5 A);
fnom — HOMHMHANBEHAs yacToTa noBepseMoro UTT wiu UTH (50 umum 60 I'n).

Tabmuua b.4— Merposormdeckie xapakTepucTHKE Moaudukanuu "DHeproMoruTop-61850 x-05-
01" npu noBepke UTH u UTT ¢ ananoroBbMu BEIXOJHBIMH CHTHAIAMH

Haumenopanue Juanazon Ipenensr IIpumeuanne
onpeaensaeMou onpenensieMon JIOIyCKaeMou
METPOJIOTHYECKOH BEJINYHHBI abCOFOTHOM
XapaKTEPUCTUKH HNOrPEITHOCTH
Jns TparcdopMaTopoB HampsKeHMs
INorpemnocTs HanpsKeHMU,
(Oku(tp)), % or -0,2 no +0,2 10,005
or-2,0 no +2,0 10,05 or 0,2-Um 10

ot -20,0 mo0 +20,0 10,5 1,2-Usp;
Yr0Bas NOrpemHocTs, f={fmom= 1) '
(AQ u(tp)),' ot -600 g0 +600 10,2

oT -180° mo +180° 2.0
s TparcdopMaropoB Toka
Toxopas norpemsocts (8ltt),
% ot -0,2 mo +0,2 +0,005

ot -2,0 mo +2,0 10,05 o1 0,01-Trp2 110

ot -20,0 go +20,0 40,5 1,2Tr;
YrioBas nOrpemHocTs f=(fuom£ 1) Iy
(AoTT), ot -600 mo +600 10,2

ot -180° o +180° 2.0

U2 — HOMHMHAJIbHOE BTOPHYHOE HanpsikeHue nosepseMoro MTH (100/\/ 3 B uium 100 B);
Ir2 — HOMHHANBHBIH BTOpHYHEIH TOK noBepsiemoro UTT (1 um 5 A);
from — HoMuHaTEHAs gacToTa noBepseMoro UTT wma UTH (50 wm 60 I').
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Tabnuira B.5 — MeTponoruueckie xapakTepUCTHKH Moxudukamuy "IHeproMoHuTop-61850 x-02-
XX" TpH moBepke M3MepHTENbHBIX npeobpaszoBatencit, JTH u OTT ¢ BEIXOAHBIMH CHTHAIaMH B
BUzie MGPOBOro MOTOKa MIHOBEHHBIX 3HAYEHMH, NEpefaBaeMbIX IO MPOTOKONIY, ONMHCAHHOMY B

IEC 61850-9-2.

Haumenopanne onpenenseMon Juanazon Ipenemner [Ipumeyanue
METPOJIOTHYECKOH onpeacnIeMon JIOITyCKacMOH
XapaKTEPUCTUKH BEJTMYMHEI abcoMmoTHOMH
HOTPEITHOCTH

s TpanchopMaTopoB HaPSKEHUA
[TorpemHOCTs HAMPSXKEHHA ot -20,0 mo +20,0 +0,015
(Oku(tp)), % ot 0,2:Unom 110
Vriosas norpemHocTs (AQ u(tp), ' | ot -180° xo +180° +1,0 1,2-Unom;
IToHas morpemHocTs, % ot -20,0 10 +20,0 +0,03 f=(faom = 1) I'x
Jlns TpanchopMaTOpOB TOKa
Toxosas norpemHocts (8lrt), % | ot -20,0 10 +20,0 10,015

ot 0,01'Iyom 1O
VYrnopas norpemHocts (AQrr), ' | ot -180° m0 +180° +1,0 1,2-Inom;
TTonHas morpentHocTs, % ot 20,0 10 +20,0 40,03 f=(from+ 1) T’

[Mpumeuanus

UnoM — HOMHHAJIbHOE IEPBUYHOE HanpshkeHHe noBepsemoro OTH;
IHoM — HOMHHAJIBHBIM IEPBHUYHBIH TOK oBepiemoro JTT;
fHom — HoMHHaNbHas yactoTa noeepsemoro DT T wm 3TH (50 um 60 I'm).

Tabmmua B.6 — MeTponorudeckrie XapakTepUCTHKA MOIMGHKAHK " DHEProMoOHUTOP-61850 Xx-05-
xx" mpH moBepKe M3MEpHUTENBHBIX mpeobpasoBareneit, 9TH u OTT ¢ BHIXOIHBIMM CHTHAJaMH B
BUzie HUPPOBOro MOTOKa MIHOBEHHBIX 3HAYEHMH, NepelaBaeMbIX IO MPOTOKONY, ONHMCAHHOMY B

IEC 61850-9-2.

HaumMeHoBanue onpenensieMon HuanazoH Ipenemmr [Mpumeuanue
METPOJIOrHYECKOH onpenensieMon JIOITyCKacMO#
XapaKTEPUCTHKH BEITHYHHEI albCOIOTHOM
HOOrPEIHOCTH

JUnst TpaschopMaTOPOB HANPSHKEHUSA
[TorpemHoOCTs HAPAXKEHUA ot -20,0 mo +20,0 40,05
(Sku(rp)), % ot 0,2-Unom 10
YrnoBas norpemHocTs (AQ u(tp), ' | oT -180° 10 +180° 12,0 1,2-Unom;
[Monnas norpemuocTs, % ot -20,0 1o +20,0 +0,07 £=(fhow + 1) I't
JUis TpaHcopMaTOpOB TOKA
ToxoBas norpemHocts (8Itr), % | ot -20,0 m0 +20,0

+0,05 o1 0,01-Inom 1o
Yrnopas norpemHocts (AQrT),' | oT -180° 10 +180° 12,0 f=( f1,2-1i1(;134%
[Monnas norpemuocTs, % ot -20,0 mo +20,0 +0,07  VHOM B

IIpumevanns

UnoM — HOMHHaJIbHOE NIEPBUYHOE HaNpspkeHUE nosepsemoro DTH;
InoM — HOMHHaJIBHEIH EpBUYHEIHM TOK moBepsiemoro DT T;
fuom — HomMHHanbHas yactota nosepseMoro TT wmm 3TH (50 mmm 60 I'm).
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Tabmuna b.7 — Merponoruueckue xapaktepuctakd IM-61850 npu cpaBHeHNM HH(POBLIX TOTOKOB
MTHOBEHHBIX 3HAUCHHI, IepelaBaeMBIX 110 IPOTOKoIy, onucarHoMy B IEC 61850-9-2

3HaYEHUI, '

HaumenoBanue nzmepseMoit Jluanazon IMpenemst [Mpumeuanue
BEJTUYUHBI u3MepsAeMoit JIOITyCKaeMOi
BEJIMYUHBL abCcoMmOTHOM
NOrpeINHOCTH
OTHOCHTENBHAS PA3HOCTH ot -20,0 1o 256 BBHIOOPOK Ha
CpPEAHEKBAAPATUYECKUX 3HAUCHUH +20,0 +0,15/U* Nepuoj HOMHUHAIBHOR
OCHOBHBIX FapMOHHK HaNPSKCHUAA gacToThl (50 ')
JIBYX CUI'HAQJIOB, IPECTABIICHHBIX 80 BeIGOpOK Ha
B BHJie M POBOro MOTOKA +0,25/U NIepHOJ HOMHUHAIBHON
MTHOBEHHBIX 3HAa4YeHU#, %o gacToTs! (50 I'r)
Yron casura ¢pazbi MEXITY 256  BBHIOOpOK Ha
OCHOBHBIMH I'apMOHHUKaMH *+4/U NepuoA HOMHHAJIBHOMN
Hallps>KEHUA IBYX CUTHANOB, ot -180° mo gacToThl (50 I'm)
NPEICTaBICHHEIX B BUAC +180° 80  BBeIOOpOK  Ha
nu$ppPOBOro NOTOKa MIHOBEHHEIX +6/U nepruojl HOMHHAJIBHON
3Ha4YeHHuH, ' - gacToThl (50 I'm)
OTtHOcHTenbHAS pa3HOCTb 256  BEIOOpPOK Ha
CpeIHEKBaApaTHUECKUX 3HAYCHUH +0,015/1** nepruoJ HOMHHAIBHON
OCHOBHBIX T'apMOHHK TOKa ABYX | oT-20,0 mo gacToTH (50 ')
CHUTHAJOB, IpPEACTAaBICHHHIX B +20,0 80  BHIGOpOK  Ha
BHJE ¢ poBoro NIOTOKa +(,025/1 Neprox HOMUHAJIBHON
MTHOBEHHBIX 3HA4YeHUH, %o gacToThl (50 ')
Vron caBura da3el  Mexay 256 BpIOOpOXK Ha
OCHOBHBIMH rapMOHHUKaMH +0,4/1 nepHOA HOMHHAJIBHOM
HallpAXKEHUA  JBYX  CHTHAJOB, | oT -180° mo gacToThl (50 I'm)
NPENCTABICHHBIX B BHJIE +180° 80  BeIOOpOK  Ha
nUpPOBOro IMOTOKAa MIHOBEHHBIX +0,6/1 nepuoa HOMHHAIBHOK

gacToThl (50 I'm)

[Tpumedanus

* U — 3HaueHHe, paBHOE CPEAHEKBAPATHYECCKOMY 3HAYCHUIO HANPAXKEHAA OCHOBHOM rapMOHUKH

BRIPOKEHHOE B BOJIbTaX, eClid HanpsbkeHHe MeHee 100 B wmu paHO 100 B, ecnu

CpelHEKBaApaTHIECKOe 3HAUYCHHE HaPsHKEHHUsT OCHOBHO#M rapMoHukH Gonee 100 B;

** ] — 3HaYeHHe, paBHOE CPEeAHEKBAAPATHYECCKOMY 3HAYEHHIO CHJIBI TOKa OCHOBHO#M rapMOHHKH

BEIpXXEHHOE B aMIlepax, ecid cuiia Toka MeHee 10 A mu paBHO 10 A, eciu cpefiHeKBagpaTHUeCcKOe
HadeHHe TOKa OCHOBHOM rapMoHHUKH Gonee 10 A;
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ITPUJIOXXEHUYE B

(pexoMenayeMoe)

IMPOTOKOJI NIOBEPKH

ITpu6opa 3neKTPON3MEPUTENEHOTO MHOTOGYHKITHOHAILHOTO

OHeproMoHuTOP-61850 3aB. No
MoaudHKaIus

Jara u3rotoBneHus

MecAll, FOX

1 YcaoBus noBepkn
- TEMIIEpaTypa OKpY Kalomero Bo3ayxa, °C
- OTHOCHUTENbHAA BITIAKHOCTH BO3AyXa, %o

- arMocgepHoe nariieHue, kI1a (MM pT. CT.)

2 BaemuaH# ocMOTp

BeBoa: DHeproMornTop-61850 cOOTBETCTBYET (HE COOTBETCTBYET).

3 OnpoGosanne

OHeproMoHuTOP-61850 mo3BoJIAET (HE MO3BOJIAET) U3MEHATH JAVANA30HB! M3MEPEHHUS HANPSDKESHHA M TOKA M

MPOBOJUTH KOPPEKTHPOBKY BPEMEHH M J1aThI;

Hnrepdeticol cBa3un IHeproMoHuTOp-61850 dHyHKIMOHMPYIOT (HE GYHKIMOHMPYIOT) B COOTBETCTBHH

C PyKOBO)ICTBOM MOJIb30BATECIIA.

Beioa: ITpubop cooTBeTCTBYET (HE COOTBETCTBYET).

5 OnpenesieAne METPOIOTAYECKHX XAPAKTEPACTHK

5.1 Pe3ynbrarsl OnpeAeeHNS OTHOCHTEIILHOM TOTPEIIHOCTH U3MEPEHUS CpeIHEKBaAPaTHIeCKOro
3HAYECHHsS HANPOKEHHS NEPEeMEHHOT0 TOKa Oy M OCHOBHOM (MEpBOM) rapMOHMYECKOH COCTaBIAIOMICH

HaIpsOKEHHA IEPEMEHHOr0 ToKa Sy PUBEAEHE! B Tabmune B.1.
Ta6nuiza B.1

Un, B Us, B f,/fiom [Norpemsnocts npudopa OM - 61850, %
Sy du1

800 600 1

480 480 1,15
240 240 0,85
240 24 1,15
120 120 1

120 60 0,85
60 60 1,15
30 30 0,95
30 10 1,05
10 10 1,05
10 5 1,05
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5 1,05
2 2 1,05
1 1,05
1 0,1 1,05

5.2 Pe3ynsTaThl ONpEAENEHUS OTHOCHTENIBHOM IOTPEHIHOCTH W3MEPEHMs CpPEeAHEKBAIpPaTUIECKOTO
3HAYEHMA CWIBI NIEPEMEHHOrO TOKA O M OCHOBHOM (TEpBOM) rapMOHHYECKOM COCTaBNsIOmEe! NepeMeHHOTO
TOKa O11 npuBeeHsI B Tabmuie B.2.

Tabnvua B.2
I[NorpemHocts npucopa OM - 61850, %
In, A Iy A fi/fuom
1 dn

100 100 1,05
50 50 0,95
25 10 1,05
10 10 1,05
5 0,1 1,05
2,5 0,1 1,15
1 0,01 0,85
0,5 0,5 1,05
0,25 1 1,05
0,1 0,1 0,95
0,1 0,01 1,15

5.3 Pe3ynbTaThi ONMpPEAEIEHUs OTHOCHTE/ILHOM NOrPEIIHOCTH M3MEPEHMSA 9aCTOThI [IEPEMEHHOTO TOKA Op

MpHUBeIcHE B Tabmiie B.3.
Tabmima B.3
[Norpemnocts mpu6opa OM - 61850
f1/faoMm
(®r), T

0,85

1,05

1,15
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5.4 PesynbTatsl onpeeneHus NOrpenIHOCTH U3MEPEHHS CYMMapHOro Ko3(pduIMeHTa rapMOHHYECKHX
COCTABJIAIOLIMX HANpPsDKSHUA U TOKa IpHBeeHs! B Tabnuuax B.4 u B.S.

Tabnuua B.4
HOMep [TorpemnocTs npubopa IHEProMOHUTOD -
CUrHajza 61850,
oxuwm Axu, %
2
3
Tabnuua B.5
HOMED ITorpemnocts npub0pa IHEPrOMOHUTOD -
CHrHAIA 61850,
oximmi Axy, %
1
2

5.5 PesynpTarel ompeAeneHHE OTHOCHTENBbHOM MOIPEIIHOCTH BOCIIPOM3BEJCHHS YacTOTHI
onopHoro curaana 1 I'n (1 PPS)

CoOTBETCTBYIOT (He COOTBETCTBYIOT) TpeOOBaHHSAM, IPUBEACHHBIM B ONHCAaHHH THIIA.

5.6 PesyinpTaThl OmpeieneHHs aGCOMIOTHOM IMMOTPEITHOCTH H3MEpeHHs yria capura ¢as
MeXy OCHOBHOM TapMOHHKOM HampspkeHHs 4acToThl 53 I'm m omopuemM curmanoM 1 I'm (PPS)
IIpHuBeieHBI B Tabmune B.6.

Ta6nuna B.6
Juanazon HelicTByromee AOGCOMIOTHAs MOTPEINHOCTh M3MepeHHs yria
n3Mepenuit, B HalpsOKeHue caeura (a3 MexIy OCHOBHOM TIapMOHHKOM
HCIBITaTEeIbHOTO HanpsbkeHus dacToThl 53 Il M onopHbM
curuana, B curHanoM | I'n, rpagycer
2 1
10 1
60 7

5.7 Pe3ynpTathl OmnpeAeneHHs aOCOMIOTHOM IMOTPElIHOCTH HM3MepeHHs yria casura ¢as
MEXIY OCHOBHOM rapMoHHKON Toka 4acToTHI 53 't 1 omopuemM curaanoM 1 I'n (PPS) npuBenens

B Tabmune B.7.

Tabnuna B.7
Huanazon HedicTByrommii Tok | AGCOMIOTHAA MOTPEIMHOCTh H3MepeHHs  yria
U3MepeHHii, A | HCHEITATEIHHOrO capura ¢a3 Mexay OCHOBHOH TI'apMOHMKOM
curaanma, A HanpsDKeHUs 9acToTh! 53 'l ¥ ONOpHBIM CHrHATIOM
1 I'n, rpaxycs
1 0,5
5 5

38




5.8 Pesynabrathl ompeaeneHus mnorpemHocred OM-61850 B pexmme ompezneneHus
IOTPEIIHOCTH HAaNpsDKEHMS M TOKA, YIVIOBOM IIOTPELIHOCTH IIOBEPIEMOTO H3MEPUTEILHOIO
npeobpa3zoBares NpuBeIeHb! B Tabmuie B.8.

Tab6imua B.8
OTKJIOHEHHE YCTAHOBIEHHOE HA OTKJIOHEHHUE OMpeielIeHHOe Pa3sHOCTH OTKJIOHEHUH
reHeparope 10Toka 1o 3OM-61850
npoTokony 61850-9-2
o no 10 yriry 1o 10 yTiIy,
HaIpsHKEHHUIO, HaNpPSHKEHUIO Ao, rpagyc HAIPDKEHHUIO, raapyc
% AU, % %
Ne Nel No2 Ne3 Ned No5 Ne6
1 0 0
2 +0,05 -0,03
3 -0,5 0,3
4 +5 -3

5.9 Pesynwrathl ompezenenus morpemHocreit IM-61850 B pexxuMe paBHeHHH IHGPOBBIX
MIOTOKOB IEpeIaBaeMbIX 110 IIPOTOKOITY, omucanHoMy B IEC 61850-9-2.

BoiBoa: 10 METPONIOTVMECKUM XapaktepuctikaM OM-61850 coorBercTByeT (HE COOTBETCTBYET)
TpeOOBaHUAM, IPHUBEACHHBIM B ONIUCAHNY THIIA.

6 IloaTBepikaeHHE COOTBETCTBHS NPOrPAaMMHOr0 odecnedeHus

6.1 HaumenoBanme 11O, nHomep Bepcuu IIO u KOHTpPONbHas CyMMa METPOJIOIMUYECKH
3HauuMod 4acTH [IO COOTBETCTBYIOT (HE COOTBETCTBYIOT) TpeOOBaHHSM, IPHBEJCHHBIM B
OIIMCAaHWH THUIIA.

BoiBox mno pesyabTaram mnoBepkH: OM-61850 cooTBercTByeT (HE COOTBETCTBYET)
Tpe6OBaHUAM, IPHBEACHHEIM B OIICAaHHH THIA

Hara Tloamuce noBepuTens

M.IL
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