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1 Beeaenue

Hacrosmass MeroJuka MOBEPKH YCTAaHABIMBACT METOABI M CPEACTBA IEPBHYHOH H
IIEpHOANYECKOM MOBEPOK TpaHCHOPMATOPOB TOKA 3IEKTPOHHBIX onTHYecKuX T T30 3TaloHHBIX,
nanee 1o Tekery — TTIO.

Ycrpo#icTBa MOMIEXKaT IOBEPKE ¢ NIEPHOANIHOCTHIO, YCTAHABIUBAEMOH NOTpeOUTENEM €
Y4ETOM PEXXUMOB M HHTEHCHBHOCTH JKCILTyaTalliy, HO HE PEXe OJHOIO pa3a rof.

2 HOPMATHUBHBIE CCbIJIKH

B Hacrosmeit METOANKE UCIIONIB30BAHB! HOPMATHBHbIE CCHUIKH Ha CJIEAYIOIHE CTaHIaPThL:

I'OCT P M3K 60044-8-2010 «Tpanchopmarops! uaMeputensHble. YacTs 8. JIeKTpoHHbIE
TpaHc(hOPMaTOPBI TOKAY;

I'OCT 23624-2001 «Tpancdopmaropsl Toka H3MepHTeNbHBIe JaboparopHble. O6mue
TEXHUYECKHE YCIOBHN.

I'OCT 8.217-2003 «I"CH. Tpanchpopmaropsl Toka. MeToauKa OBEPKH».

I'OCT 12.1.019-2009 «Cucrema cranmapTroB 6€30MaCHOCTH TPyAa. JNIeKTpo6e30nacHOCTb.
O6mue TpeOGoBaHHS U HOMEHKIIATYpa BUOB 3allUTEI».

I'OCT 122.007.0-75 «Cucrema crangaproB Oe3omacHocTH Tpyaa. Mznemus
snekTpoTexnndeckue. Obmue TpeboBaHus 6€30MaCHOCTH .

I'OCT 12.2.007.3-75 «Cucrema crangapToB 6e30macHOCTH TpyAa. DJIEKTPOTEXHHUECKUE
ycTpoiicTsa Ha HanmpspkeHue cabite 1000 B. TpeboBanus 6e30macHOCTH».

I'OCT 12.3.019-80 «Cucrema crangaproB 6e30macHOCTH TpyAa. VicOITaHuA ¥ H3MEPECHHUS
anekTpudeckue. O61me TpeGoBanms 6€30MaCHOCTH.

PMI" 29-2013 «I"CH. Metponorus. OCHOBHEIE TEPMHHEI U ONpPeICICHHS».

3 OIIEPAIIMM ITOBEPKU

IIpu mpoBecHNH NOBEPKH BBIIOJIHAIOT ONEPAllMH, YKa3aHHEIE B Tabuie 1.
Tabmauna 1

Heo6xoauMocTs
Homep BBITIOJTHEHUSA
HanMeHoBaHME onepaniny MOBEPKH myRxra npu npu
METOUKH eDB . o
HI0BEpKE NEPBUYHOM | MEpHOAMYECKOM
HOBEpKe HOBEPKE
Bremnwnit ocMotp 9.1 Ha Ja
OmnpoboBanue 9.2 Ha Ja
IIpoBepka METPONIOIHIECKHX XapaKTEPUCTUK 9.3 Ha Ha
[onTBepxaeHUE COOTBETCTBHS
IpOrpaMMHOro o6ecneueHU 04 Hla Mla
4 CPELICTBA ITIOBEPKUA

IIpu mpoBeeHNMH TIOBEPKH PEKOMEHIYETCH IPUMEHSATh CPECTBA H BCIIOMOraTeIbHOE
obopynoBanue, ykazaHHbIE B TabmIeE 2.




Tabnumna 2

Haumenosanwe, TpebyeMble XxapaKTepUCTHKH ITynkrer
0603Hauenne METOMKH
HIOBEPKH
VCTOUHHK MOCTOAHHOrO ToKa | BeIXoaHOE Hampspkenne nocrosHHOro Toka or 0 | m.9.3
Delta Elektronika 10 30 B ¢ Tounocrsio ycranoeku + 0.5 MB,
SM 30-200 BBIXOJIHAs CHJIA MOCTOSHHOro Toka oT 0 10 200 A
C TOYHOCTHIO YCTAHOBKH + 12 MA.

HanosonsT™eTp/MuKpooMmeTp| Juanason usMepennii 1 B, npenen nomyckaemoit | m.9.3

tuna 34420 A abcomOTHONW MOrPelIHOCTH H3MEPEHHS
+[0,000035D + 0,000004E] B.

Yacroromep tuna 53220A XapaKTepHCTHKH B COOTBETCTBHM C ONMHCaHHeM | I1.9.3
tama, I'P Ne 51077-12.

Crenj HcHBITaTENbHbIH VYnpasnseMas Bbliaya MOCTOSHHOIO TOKa € m.9.3
aBTOMaTH3HMPOBAHHEIH aBTOMATHYECKHM NEPEKTIOUCHUEM JHATIa30HOB
noctosaHoro roka CU-DC Harpy304HbIX CONEHOUOOB. J{nanazon

BOCIIPOM3BOAUMBIX TOKOB 0 — 30 KA/M.

C aBroMaTHyeckoi perucrpanyei 3TAIOHHOIO
3HaYEHHS TOKa, pe3yJIbTaTOB H3IMEPEHHS IO
YaCTOTHBIM, MMITYJIbCHBIM, G POBEIM,
aHAJIOrOBBIM BbIxozaM, gucmieo 1120 u
BBIYHCIIEHHEM 3HAYCHHS IOIPEMHOCTH H
HEONpeIeICHHOCTH H3MEPEHHSL.

YCTpoHCTBO CHHXpOHM3AIMH | XapaKTepPHCTHKH B COOTBETCTBUM C OMUCAHHEM | 1.9.3
tuna CCB-1I" tina, [PNe 58670-14.

ITysT TOXKOBBII THIIA XapaKTEpHCTHKH B COOTBETCTBHH C OIMCaHHeM | 1.9.3
AKMUII-7501 tuna, ['P Ne 49121-12.

Hcrouynuk Toka Jlvana3os BOCIPOM3BEACHHAS CHIIBI IEpeMEHHOro | 1m.9.3

perymupyemsiit U'TP-15K ToKa 0T 0 10 20 KA, HecTaGMIBHOCTH He OoJtee
0,5 %.

Tpanchopmarop Toxa Knacc Tounoctu 0,01, OCH 1-ro paspsna. m.9.3
H3MEPHTENbHBIN
naboparopusiit TTH-5000.51
TpanchopMarop Toka Otrocutensuas TokoBas norpemsocts 0,01%. m.9.3
H3MEpPHUTENbHBIN
naboparopusni TTHU-200
ITpubop cpasuenus XapaKTepHCTHKH B COOTBETCTBHHM C ONMCaHMeM | m.9.3
KHT-05(KHT-03) tuna, I'P Ne 37854-08 (24719-03).

Marasun narpysok MP 3027 | XapaKTepuCTHKH B COOTBETCTBHMH C ONMCAHMEM | 1.9.3

tina, I'P Ne 34915-07.

Ipubop AbcomoTHas nmorpemsocth HanpsokeHus UTT | m.9.3
3JIEKTPOU3MEPUTENbHBIH % 0,002%; yrioBas abconroTHAA MOTrPEITHOCTE
STAIOHHBIN UTT £ 0,1 mun.

MHOTOQYHKIIHOHATBHBIHA

Ouepromonurop-3.1 KM
YcraHoBKa HOBEpOYHASL A6comotHas norpemsocts + 0,02 %. n.9.3
BEKTOpHAas KOMIapUpyoias
tuna «YIIBK-MD 61850»

H3mepuTens napaMeTpoB XapaKTepHCTHKH B COOTBETCTBHHM C ONMHCAHWEM | IL.7
MHKpPOKITIMATa tuna, ['P Ne 32014-11.

Meteockon-M

IIpumeuanue: Jlomyckaercs HCIONB30BAHUE APYTHX CPEACTB MOBEPKH 00ECIEUMBAIOIIMX
H3MEPEHHE COOTBETCTBYIONINX [TAPaMETPOB ¢ TPeOyeMO# TOYHOCTHIO.




5 TPEBOBAHMS K KBAJTU®UKAIIMM [IOBEPUTEJIEA

K mpoBenenvio MoBepkd JONYCKAIOT JIMIlAa, aTTECTOBAaHHBIE B KadecTBE NOBEPUTENEH
CPEZCTB H3MEPEHHUH JIEKTPUIECKUX BEIHYHH.

IMoBeputens nomKeH MNPONTH HHCTPYKTaX @O TeXHHKE O€30acHOCTH M HMETh
JIEHUCTBYIOIIEe YIOCTOBEPEHHE Ha MpaBoO paboOTHI B 2JEKTPOYCTAaHOBKAX C HANPSKEHHEM CBBIIIE
1000 B ¢ xBanuduranuoHHO# rpynmnoi no suekrpobezonacHocty He Huke 1.

6 TPEBOBAHHA BE3OITACHOCTHU

5.1 Ilpu nmpoBeneHMM NOBEPKH IOJDKHBI OBITH COOMIOMEHBI TpeGoBaHUA 0€30MacHOCTH,
ycranoenenasle ['OCT 12.3.019-80, T'OCT 12.2.007.0, TOCT 12.2.007.3, «IIpapumamu
TEXHHKH  O€30MaCHOCTH, I@pPH  OKCIUTyaTalliH  3JIEKTPOYCTAaHOBOK  HOTpeGHTene»,
«MexoTpacneBpIMH MpaBWJIaMH [0 oOXpaHe TpyZa (OpaBwiaMH 6e30HacHOCTH) IpH
JKCILTyaTallid  3JIEKTpoycTaHoBoK». Cobmopmator Taxke TpeboBaHMs  6e30HaCHOCTH,
H370KEHHBIE B OKCIUTyaTallHOHHBIX NOKYMEHTaX Ha YCTPOMCTBO M IpUMEHSEMBIE CpEeICTBa
HU3MEPEHHUH.

5.2 CpenctBa NOBEepKH, KOTOpbIE NOMIEkKAT 3a3€MJIEHMIO, JOJDKHBI OBITH HAIEKHO
3asemieHsl. [loacoennHeHne 3aXKMMOB 3aIMTHOTO 3a3e€MJICHHUA K KOHTYPY 3a3eMJICHHS JOJDKHO
HNPOM3BOUTLCS paHee APYTHX COSTMHEHHH, a OTCOSAMHEHHE — IIOCIIE BCEX OTCOEIMHEHHIA.

5.3 JlomxHel Take ObITh obecmedeHbl TpeGoBaHHWs O€30MaCHOCTH, YKAa3aHHBIE B
3KCILUTyaTAllHOHHBIX JOKYMEHTaX Ha CPEeJCTBa HOBEPKH.

7 YCJIOBHS TTOBEPKU

HpH NPOBEICHHAH HOBEPKH JOJDKHBI cobmoaarscs CIEAYIOLKE YCIIOBHA NPUMECHCHUA:

— TeMIeparypa oKpyxaromero Bo3ayxa (20 = 5) °C;
— OTHOCHTEJIbHAA BIIAXXHOCTH Bo3yXa He 6onee 80 %;
— artMocdepHoe nasnenue ot 80 mo 106,7 xI1a;

8 IIOAT'OTOBKA K ITOBEPKE

Ilepen nposemeHHeM MOBEpPKH HEOOXONMMO BBINOHHTH CIEAYIOIIHE MOATOTOBHTEbLHEIE
paboTEL:

— TPOBECTH TEXHHYECKHE H OPraHU3alMOHHbIE MEPOTIPUATHA IO 06ECIICIECHHIO
6e30macHOCTH NPOBOAUMBIX PabOT B COOTBETCTBHH C JCHCTBYIOMIUMH IIOJOKEHUSIMHE
I'OCT 12.2.007.0-75;

— BBLIEPXKATh YCTAaHOBKY B YCIOBHAX OKPYXKAIOINEH Cpeibl, YKa3aHHBIX B 1.6, He MeHee
4 4, ecnu OHa HaXOJWJICA B KIIMMATHYECKUX YCIOBHSX, OTIMYAIONMXCS OT YKa3aHHbIX B I1.6;

— HOATOTOBHUTH K paboTe CpeICTBa HOBEPKH, HCHIOJb3yeMbIE IIPH [IOBEPKE, B

COOTBETCTBHH € PYKOBOJCTBOM M0 3kcILTyaTanuy TTOO (Bce cpencTBa H3MepeHHH JOIDKHEL
ObITH HCIIPABHEI M IOBEPEHBI).

9 ITPOBEJEHHE ITOBEPKH

9.1 Bremnuit ocMoTp.
IIpu nposenernn BEemmHero ocmotpa TTIO npoBepsioT:

— COOTBETCTBHE KOMILIEKTHOCTH NEPEYHIO, YKa3aHHOMY B ACIOpTax
TpancdopMaTopos;

— COOTBETCTBHE CEPHHHOIO HOMEPa YKa3aHHOMY B HACIOpTe;

— MAapKUPOBKY M HAJIMYME HEOOXOAMMBIX HAANMHUCEH HA HAPYKHBIX IaHENAX;

- pa36opHHe KOHTAaKTHbIE COETHHEHNA NOJDKHBI HMETh MapKHpOBKY, a pe31>6a BHHTOB H
raex JOJDKHA OBITh HCIIpaBHA,



— Ha Kopiyce TpaHc(pOpMaTOpOB He JOIDKHO OBITh TPEINHH, IIapaldH, 3a60HH, CKOJIOB;
— COeJIUHHUTEIBHEIH IPOBOJ HE HOJDKEH HMETh MEXaHWYECKHX HOBPEXKICHHH;
— OTHeNbHBIC YaCTH TpaHC(OPMATOPOB JOJDKHEI OBITH IIPOYHO 3aKPETIICHEL
Pe3yipTar BHEIIHEr0O OCMOTpA CHUMTAIOT IMOJOXKHMTENBHBIM, €CIH KOMIUIEKTHOCTH H
CepHIHBIA HOMEpP COOTBETCTBYIOT YKa3aHHRIM B Iaclopre, MapKHpOBKa M HAANKCH Ha
HAPYXXHBIX IAHENSX COOTBETCTBYIOT 3KCILTyaTal[HOHHON JOKYMEHTAlWH, a TAKKE OTCYTCTBYIOT
MeXaHHYeCKHe MOBPEeXIEHU, CIOCOOHEIE MOBMHATE Ha paborocnocobHocTs TTI0.

9.2 Onpobosanwue.

1) HoaxmounTs NEpCOHATHHEINA kKoMIBIoTED (Hasiee mo TekcTy — [IDBM) k BerxoqHbM
unTepdeiicam TTIO.

2) Bxmouuts TTIO (mogars nuranue) u [IDBM, ybenurhcsa Bo BKIFOYCHUH MOJCBETKH
HHAUKATOpa (B TedeHHe 2-3 CeKyH/ MPOUCXOJUT 3arpy3Ka MporpaMMHOro obecedeHus).

3) [Ipu ycremmHOM OKOHYAaHHH MPOIIEcca 3arpy3KH BHYTPEHHETO MPOrpaMMHOI0
obecnieueHUA npeobpaszoBareis 3aropaercd 3eleHsmi ceeroauos (Hopma).

4) Yoenutscs B npueme Ha [IDBM curaanos ¢ BeIXOAHEIX HHTEpdEHCOB,
COOTBETCTBYIOIIUX NOKa3zaHWsM uHauKaTopa TTIO.

Pe3ynnraTel DPOBEPKH CUMTAIOT IOJIOXKHTENBHBIM, €ClIH NOclie NOoJAa4Yd MUTaHUA Ha
TT30 BxmoumiIach NOACBETKAa MHAMKATOpA M NOABWIACH HA HEM COOTBETCTBYIOINAs HAIIIHCh,
3aropeics 3elleHbli cBeToauo (HopMa) ¥ npH OTCYTCTBHH CHIIEI TOCTOSHHOTO TOKA MOKa3aHHA
npeobpa3oBaresia 6JIU3KH K HYJIEBEIM 3HAYEHHUSM.

9.3 IlpoBepka METPOIOTHIECKHX XapaKTEPHCTHK.

9.3.1 Omnpenenenue MOrpemHoOCTH ko3 pumeHTa MacmTabHOro NpeoGpa3oBaHUsl CHIIBI
IOCTOSIHHOTO ToKa (IU1d BeIXoza 1 A, a Tak xe [ Beixoa 61850) mposoaurcs B ciiexyromed
IOCNIeAOBaTEILHOCTH:

1. Cobupator cxeMy NOIKIIIOUEHHIA COTTTaCHO PUCYHKY 1.

Hns nposepku TTOO B saHHOH cXeMe HCHONB3YIOTCS CONEHOMIEI (CM. MpHIOXeHHE B),
BKJIIOYECHHBIE IOCNENOBATENbHO M IOAKIIOYAaCMEIE K HMCTOYHHKY IIOCTOSHHOrO Toka Delta
Elektronika SM 30-200 (zasee 00 TEKCTy — HCTOYHHUK).

Ilpumeuanue:

ConleHOHA COCTOMT M3 MeIHOro NMPOBOA ¢ MONEpeYHbIM cevyeHHeM He MeHee 4 Mm2. Koandecrso
BHTKOB HA OJ{HOM COJIEHOMJE [0/DKHO COCTABIATHL 800 BHTKOB.

2. Bocnpou3BoAsT MCHBITATENBHBIA CHTHAI C IOMOINBIO MCTOYHHKA NHTAHHA B
COOTBETCTBHH ¢ Tabnuied 3. BBRIXOAHYIO CHIy HOCTOSHHOIO TOKA PAacCUMTHIBAIOT, CHHMAs
HOKa3aHHUA C HaHOBONBTMETpa/MHKpooMMeTpa 34420 A (mamee mo Tekcty — 34420A),
noxgkmodenHoro k mynty AKMII-7501, mo ¢gopmyane (1):

1= y—-N ¢))
R

['ne U - v3MepeHHOe 3HaYeHHE HaNpsHKEHHE MOCTOSHHOrO TOKa ¢ oMoIpio 34420 A; R
— HoMHHaIbHOe conporuBieHue myHTa AKHMII-7501; N — umco BHTKOB B CONIEHOMAAX (CM.
npuioxeHue b).

3. B 3aBHCHMOCTH OT HOMHHAJIBHOrO NEPBHYHOrO TOKa ImosepgeMoro TTDO
YCTaHABIHBAIOT COOTBETCTBYIOINME KOJNMYECTBO BHUTKOB YYBCTBHTENBLHOIO  3JIEMEHTA
IPOXOJAINUX YEPE3 CONECHOUIBL
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Pucynok 1. Cxema st onpeiefieHHs HOrpemHocTH ko duimenta MacmrabHOro
npeoOpa3oBaHHs CHIIBI IIOCTOSTHHOT'O TOKA.

4. V3aMepsiOoT 3Ha4eHHs CHIIBI NOCTOSHHOTO TOKA C NMOMOMIBIO LIYHTa, MyJIbTHMETpa
3458A m3 cocraBa YIIBK-MD 61850 (Bexox 1 A TT30) u YIIBK-MD 61850 (Berxon 61850
TT30). PaccuuThiBaIoT OTHOCHTENBHYIO IIOTPEIIHOCTS 10 Gopmyne (2):

X,~X
X =" 100%
X 2

rae X — yCTaHOBJIEHHOE 3HA4YCHHE CHIIBI MOCTOSHHOTO TOKa, MoTy4yaeMoe o dopmyne

)
Xu — 3Ha9eHHE CHIIBI IOCTOSHHOTO TOKA H3MepeHHoe ¢ nmoMomnsio TTO0 u APM VIIBK-
M3 61850.

Tabmuma 3
Ne r.o. ITponeHT 0T HOMHHATFHOTO IEPBHYHOTO TOKa, %0
1 1
2 5
3 20
4 100
5 120

PesynbTaTel HCHBITAHMS CYMTAIOT  YAOBICTBOPHTEIBHBIMH, €CIH  IOTPEIIHOCTD
k03¢ dunrenTa MacmTabHOro Mpeodpa3oBaHMs CHIIBI MOCTOSHHOrO ToKa (Ul BhIxona 1 A, a Tak
e A7 Beixona 61850) HaxonaTcs B peaenax, YKa3aHHbIE B IPHIOKEHAH A.

9.3.2 Onpenenenne norpemyocty ko3 duurenta MacrabHoro npeodpasoBaHus 4 yria
¢a3zoBoro ciBura CHIIB MEPEMEHHOTO TOKA (U1 BBIX0AA 1 A) MPOBOAMTCS B ClEAYIOMIEH
HOCIEAOBATENHHOCTH:

1. CobumparoT cxeMy MOAKIIFOYECHHH COTJIaCHO PUCYHKY 2.

2. Bocnpon3BoOJAT HCHBITATENBHBI CHTHAN C HOMOINBIO HCTOYHHKA B COOTBETCTBHH C
tabmuuei 3.

3. B 3aBHCHMOCTH OT HOMHHAJILHOrO HEPBHYHOrO TOKAa IOBepseMoro TTJI0
YCTaHABJIMBAIOT COOTBETCTBYIONHE KOIUYECTBO BATKOB YyBCTBHTENBLHOIO /IEMEHTA.



HcTounuk TpaucdopmaTop Toka
[epeMEHHOro ToKa W3MEPUTEIBHBIN
HUTP-15K naboparopubiii TTHU-200

T
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TpancdopmaTop Toka
stasonHslit TTHU-5000

TT20

1
Ipu6op cpaBHenuss KHT-05

Pucynok 2. Cxema [uid onpeieieHus norpemHocty koddgdunrenra MacmrabHoro

npeoOpa3oBaHus U yria ¢a3oBoro caBHra CHIbl IEpEMEHHOrO TOKa

4. TlomyqaroT 3Ha4YeHHs MOrpemHocTH kKo3ddunuenta MacmrabHoro npeobpazopaHus U
yrna dasoBoro casura ¢ nmpubopa cpasaenus KHT-05.

Pe3synpraTel HCHBITaHMS CYHTAIOT  YAOBICTBOPHTEIBHBIMHM, €CIH IOrPEIHOCTb
kodddunuenta MacmrabHoro mpeoGpa3oBanus M yria pazoBOro CABHra CHIBI EPEMEHHOIO
TOKa (14 BeIxoAa 1 A) HaxoAsATCA B IpelenaX, yKa3aHHbIe B IPHIOKEHHH A.

9.3.3 Ompenenenue norpermuoct ko3ddunuenta MacmrabHoro mpeoGpa3oBaHus U yria
¢a30BOro ciBHra CHIBI IepeMEHHOro TOKa (11 Bbixoaa 61850) mpoBoAKTCS B CIEAYIOMEH
NOC/IeA0BATEIbHOCTH:

1. Cobuparor cxeMy NoJKIIOYeHHH COrlIacHO PHCYHKY 3.

2. BoCIIpOM3BOAAT MCIIBITATENBHAINA CUrHAN C IOMOIIBIO HCTOYHHKA B COOTBETCTBHH
¢ Tabnuneit 3.
3. B 3aBHCHMOCTH OT HOMHHAJILHOTO IIEPBHYHOTO TOKa mosepsemoro TT20

YCTaHABJIHBAIOT COOTBETCTBYIOIMHUE KOJIHYCCTBO BUTKOB YYBCTBHTEIIFHOIO 3JIEMEHTA.
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Pucynok 3 - CTpyKTypHas cXema HCIBITaTeNbHOrO CTEHAA



Tabmuna 4. CoctaB mpuOOPOB UCIILITATENBHOTO CTEH A

IIpu6op

JIATP

Harpy3ounsnii Tpanchopmarop

ITepsuunas o6mMoTka Toka TTO0

UyscTBuTensusii 3neMent TTOO

30b TT30 npouszsoactso [IpodoTek

OTanoHHbI TpancopMaTop ToKa

APM VIIBK-MD 61850

Mynstumerp 3458A

\OOO\IO\UI#UJI\)P—‘Z
i®

Hctoynnxk Tounoro BpeMenu CCB-1T

j—
[e]

IIIyHT 3TanoHHbNi 6e3peakTHBHEBIH

IomyyaroT 3HayeHHs NOrpemHOCTH ko3ddHIeHTa MacmTabHOrO NpeoOpa3oBaHUA U
yria $a3oBOro cBMra CHiIbI mepeMeHHoro Toxa (s Bexona 61850) ¢ APM VIIBK-MD 61850.

Pe3ynpTaTel HCOBITAHWA CUMTAIOT YAOBIETBOPHTENBHBIMH, €CJIH IOrPEITHOCTH
ko3ddumuenTa MacmTabHOro mpeobpa3oBaHus M yria (Ha3’oBOro CABHra CHIBI EPEMEHHOTO
TOKa (Ju1s1 BeIXoAa 61850) HaxoAATCA B IpeeNax, yKa3aHHEIE B IPHIOXKEHHH A.

9.3.4 Onpenenenue NOrpemHOCTH K03 dHIHeHTa Ipeodpa30BaHus CHIIbI IEPEMEHHOTO
U IIOCTOSIHHOTO TOKa (U1 NOTEHIIHAILHOTO BEIX0/[a) IPOBOIUTCS B ClIEAYIOMEH
II0CNEA0BaTENbHOCTH:

1. CobuparoT cxeMy MOAKITIOYEHHH COTIACHO PUCYHKY 1 (Il CHIIBI MOCTOAHHOIO TOKA)
U CX€MY 10 PUCYHKY 4 (JUI1 CHJIBI IEPEMEHHOTO TOKA).

Hcroynuk TpanchopmaTop Toxa
IEPEMEHHOT0 TOKa H3MEpHTENBHbIH
HUTP-15K naboparopusrit TTU-200

Tpancdopmarop Toxa TT30
stanonssni TTHU-5000

OnepromonunTop 3.1KM

PucyHok 4. Cxema 11 onpeienen s NOrpelHocT! ko3¢ uimenTa npeobpasoBaHns CHIB]
IEPEMEHHOIO U IOCTOSHHOTO TOKA

2. Bocnpou3BOAAT MCIBITATENbHBIA CHIHA C IOMOIIBIO MCTOYHHKA B COOTBETCTBHH C
TabauIei 3.

3. B 3aBACHMOCTH OT HOMHHANBHOrO IEPBHYHOrO TOKa moBepseMoro TTDO
YCTaHaBJIMBAIOT COOTBETCTBYIOIME KONHYECTBO BUTKOB YYBCTBUTENHHOIO 3IEMEHTA.

4. BBIMHCILIOT 3HAYEHHE CHIIBI SCKTPAYECKOr0 TOKA ¢ MOMOINBI0 mokasanuii TTDO u
JHepromMonuTopa 3.1 umm MynsTHMeTpa 34461 A no dopmye (3):

X, ==k 3)

rae M; — xo3puuHeHTH MacirTrabHOro mnpeoOpa3oBaHHS MOTCHIMATHHOTO BHIXOJA
KaHaJIOB, HCIOJIb3y€eMBIE B 3aBUCHUMOCTH OT KoH(urypauuu TTIO;

Ui — u3MepeHHOE 3HaYeHHEe IOCTOSHHOIO HANpPSKEHHS HA HOTEHIHAILHOM BEIXOJIE
TT30 ¢ nomomsio DHepromMonuTopa 3.1 wmm MynsTuMeTpa 34461A.

5. PaccUMTHIBAIOT OTHOCHTENBHYIO IIOTPEINHOCTh KodhdHIMeHTa MacinTaGHOro
Ipeobpa3oBatus Ul OTEHIHANBHOTO BEIX0AA IO GopMyrte (4):
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X,
BX =1_".100%
X 4)

rae X — yCTaHOBIIEHHOE 3HAYEHHE CHJIBI IOCTOAHHOrO TOKa, oTyJaeMoe 1o hopMyie (1)
u 1o popmyie (5);
Xy — M3MEPEHHOE 3HAYEHHE CHIIBI DJIEKTPHYECKOro ToKa IoIy4deHHoe 1o dpopmyie (3).

I =Krmu - Iom, ®)
rae Kt kosdduunent tpanchopManun TpanchopMaropa Toka sTanonsoro TTHU-5000;

I5Mm — YCTAQHOBJIEHHOE 3HAYEHHE CHUIIBI JIEKTPHYEOro TOKa ¢ IIOMOIBIO JHEPrOMOHHTOPA
3.1KM.

Pe3ynbTaThl HCHBITAaHMS CYWTAIOT YAOBIETBOPHTENBHBIMH, €CIHM IOIPEIIHOCTh
ko3 dummenta MacmrabHOro npeo6pazoBaHMs M1 NOTEHIMAIBHOIO BHIXOJd HaXOJATCA B
IpeJieNiax, yKa3aHHble B IIPHIOKEHHH A.

9.3.5 Omnpenenenue MOrpemHOCTH K03 dHIHEHTa Tpeobpa3oBaHus CHIIBI IEPEMEHHOIO
U MOCTOSHHOTO TOKa (JIJI1 YaCTOTHOr'0 BBIXO/a) IPOBOAUTCS B CIEAYIOMIEH
MOCIIEA0BATENLHOCTH:

1 Cobuparot cxeMy OKIIIOUEHHH COrTIaCHO PUCYHKY 1 (U1 CHIIBI IOCTOSHHOTO TOKa) M
cXeMY IO PHCYHKY S (I CHJIBI IEpEMEHHOr0 TOKa).

HcTounuk TpanchopMaTop TOKa
MIEPEMEHHOr0 TOKa HU3MEPUTEIBLHBIA
HUTP-15K nabopatopHsi TTHU-200
Tpancdopmarop Toxa TT30
stanonHsnt TTHU-5000
OHuepromonuTop 3.1KM YactotoMep 53220A

Pucynok 5. CxeMa 1y1s onpeneieHns OrpentHOCTH K03 GuInenTa peobpa3oBaHms CHITbI
IIEPEMEHHOT0 H MTOCTOSTHHOT'O TOKa

2 BocCnpou3BOAAT MCIBITATENHHBIA CHIHAN C IIOMOLIBIO HCTOYHHMKA B COOTBETCTBHH C
Tabmuneit 3.

3 B 3aBHCMMOCTH OT HOMMHAIBHOIO IIEPBHYHOrO TOKa moBepsemoro TT30
YCTaHABJIMBAIOT COOTBETCTBYIOLIME KOIMYECTBO BUTKOB YYBCTBUTELHOrO DJIEMEHTA.

4 BBYHCIAIOT 3HaYEHHE CHIIBI DJIEKTPHYECKOro TOKa ¢ MOMOIIBI0 MoKasanuid TTOO u
yactoTomepa 53220A no popmyne (6):

x=Me ©6)
Si
rae M — xo3bduuneaTs MacTaGHOrO Npeobpa3oBaHks YaCTOTHOIO BRIXOJa KaHAIOB,
HCIIOJIE3yEMBIE B 3aBUCHMOCTH 0T KoHpHrypanuu TTIO;
J1 — H3MEpeHHOE 3HaueHHe YacTOTHl Ha 4aCTOTHOM BeIxoge TTOO ¢ HOMOmBIO
yacToromepa 53220A.

5 PacCUMTBIBAIOT OTHOCHTENBHYIO IOIPEIIHOCTh KOd(GHuIHMenTa IpeoOpasoBaHus s
YaCTOTHOIO BBIX0Aa ITo dpopmye (7):

X,
A =———.100%
X (7)
10



rae X — YCTaHOBJIEHHOE 3HaYEHHE CHIIB 3JIEKTPUIECKOTo TOKa, ojlydaeMoe o Gopmyie

(1) u o gpopmyie (5);
Xy — M3MEPEHHOE 3HAYEHHE CHIIBI 3JIEKTPUIECKOTO TOKa MOJTy4eHHoe 1o dopmyie (6).

Pe3ynpTaTel HCIBITAaHHS CYMTAIOT YAOBJICTBOPUTENBHBIMH, €CIM  IOTPEIIHOCTH
ko3¢ dunmenTa npeodbpazoBaHU I YaCTOTHOTO BBIXOJa HaXOJATCS B IpEeiaX, YKa3aHHBIC B
MPUJIOKEHUH A.

9.3.6 Onpenenenue nmorpemHocTd koadduirenta npeobpa3zoBanus CHIBI IEPEMEHHOTO
H IIOCTOSIHHOTO TOKA (Il HMITYJICHOTO BBIX0/a) MPOBOAUTCS B CICAYIOIEH
MOCJIENOBATEILHOCTH

1 CobuparoT cxeMy NOAKIIOYEHHH COTIACHO PUCYHKY 1 (A CHIIBI MOCTOSHHOTO TOKA)
CXEMY II0 PHCYHKY 5 (JIJisfi CHJIBI IEPEMEHHOTO TOKa).

2 BoCHpOU3BOAAT WMCIIBITATENBHEIH CHIHAJ C IIOMOIIBIO MCTOYHHMKA B COOTBETCTBHH C
tabmuieit 3. BpeMs W3MepeHHS KOHTPOJMPYIOT C NMOMOIIBIO CEKYHAOMEPA MEXaHHYECKOro
Comp-26-2-000 (manee mo TekcTy — cekyHmoMmep). LludpoBsmM ocnmimorpaoM OIPENEiOT
[apamMeTpsl BBIXOJHOTO CHrHajia ¢ UMITYJIBCHOTO BhIX0Ja. 3MepeHHBIE ITapaMeTphl CUTHAJIA HE
JIOJDKHBI IIPEBHINAThH yKa3aHHBIE B TabuIe 5.

Tabnuna 5
WmmynscHbI BexoaHOU Kanat Ne 4
AmmuuTysia UMIyscoB, B 12+ 1
JUTHTENEHOCTh HMITYJIECA, MC 125+5

3 B 3aBHCHMOCTH OT HOMHHAJIBHOTO TEPBUYHOTO TOKa moBepsemMoro TTOO0
YCTaHaBIIMBAIOT COOTBETCTBYIOIIME KOJIHIECTBO BUTKOB YyBCTBUTEILHOTO 3JIEMEHTA.

4 BBMUCIAIOT 3HAYEHUE CUIIBI 3JIEKTPUYECKOTO TOKA ¢ IIOMOINBLIO mokazauuid TTOO u
qacToToMepa 1o opmye (8):
= Mﬂf_

8
7 ®)

rae My — xo3¢dunueHTs MacHITabHOTrO IMpeoGpa3oBaHMs 9aCTOTHOTO (MMITYJIECHOTO)
BBIXO/Ia KaHAJIOB, HCIIOJIL3YEMBIE B 3aBUCUMOCTH OT Konurypanuu TT30;
Ji — W3MepeHHoe 3Ha4eHHWe YacTOThl Ha MMIyibCHOM BeIxoge TTDO ¢ momomB
9acTOTOMEpA,;
tusw— H3MEPEHHOE 3HAYCHUE BPEMEHH C IOMOIIBIO CEKYHAOMEpA.
5 PacCuMTBIBAIOT OTHOCHTENBHYIO IOTPEIIHOCTh KO3QdHIMEHTa MacmTaGHOTO
npeoGpa3oBalus U1 HMITYJIECHOTO BEIX0a 1o Gopmyie (9):

X

X, -X
X =——.100%
X ©)

rae X — yCTaHOBJIEHHOE 3HaUY€HHE CHIIBI AJIEKTPHIECKOTO TOKa, II0JIy4aeMoe 1o GopMyie
(1) 1 o dopmye (5);

Xy — H3MEPEHHOE 3HAYCHUE CHIIBI JIEKTPUYECKOTO TOKA MOIyYeHHOE 110 Gopmyie (8).

Pe3ynbTaThl HCIBITAHHA CYUMTAIOT  YAOBJICTBOPHUTENILHBIMH, €CIH  IIOTPELIHOCTD
k03¢ dunrenTa npeobpa3oBaHus IS UMITYJIECHOTO BHIX0JIAa HAXOJATCH B IPe/eNax, YKa3aHHBIE
B IIPHIIOXKEHUH A.

9.3.7 Onpenenenue norpemHocT kKodddunuenta MacrabHOro npeo6pasoBaHus CHIII
IICPEMEHHOTO H IIOCTOSHHOTO TOKa (U1 TOKOBOTO BBIX0OJa 4-40 MA) IPOBOJMTCA B ClIEMYIOER
[IOCIIEIOBATENILHOCTH

1 CobupatoT cxemy NMOAKIIOYEHHI COTIIACHO PUCYHKY 1 (U1 CHIIBI TOCTOSHHOTO TOKA) H
CXeMY II0 PHCYHKY 6 (IyIsi CHIIBI IIEPEMEHHOTO TOKA).
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Hctounuk Tpaucdopmarop Toxa

IIEPEMEHHOr0 TOKa H3MEPHTEIIBHBIN
UTP-15K na6opartopusiit TTHU-200
TpancpopmaTop TOKa TT20
stanonHsn TTH-5000
DueproMoHuTop 3.1KM My briMeTp 3458A

PucyHok 6. CxeMa I olpeAeIeHHs IIOrpeurHOCTH KodddHImeHTa Ipeobpa3oBaHus CHIIbI
IIEPEMEHHOT0 U IIOCTOSIHHOI'O TOKa
2 Bocpou3BOAAT MCHBITATENBHBI CUrHAN C IOMOMBIO MCTOYHHKA B COOTBETCTBHH C
Tabmunei 2.
3 B 3aBHCHMOCTH OT HOMMHAIBHOrO II€PBHYHOrO ToKa IoBepsemoro TT30
YCTaHABJIMBAIOT COOTBETCTBYIOMHUE KOJIMIECTBO BUTKOB YyBCTBUTEIBHOIO 3JIEMEHTA.
4 BHIMMCIAIOT 3HAYEHHE CHJIBI 3JIEKTPHYECKOrO TOKa C moMompio nokasaauii TTOO u
MynbTHMETpa 1o Gopmyte (10):
X= M, (10)
]1
rae Mi — xosddunuentsl MacmrabHOro npeoGpazoBaHMsA TOKOBOTO BbIxoma 4-40 MA,
HCIIONIb3yEMBIE B 3aBUCUMOCTH OT kKoH(urypamuu TTI0;
1) — A3MepeHHOe 3HaYE€HUE CUJIBI IIOCTOSHHOI'O TOKA Ha TOKOBOM BhIxoze 4-40 MA TT3O.
5 PaccuMTBIBaIOT OTHOCHTENBHYIO NOTPEIIHOCTh Ko3(duIueHTa MacmrabHOro
npeobpa3zoBaHuA I TOKOBOro BhIxoza 4-40 MA no ¢popmyse (11):

X, -X
X =—— - 100%
X (11)

rae X — ycTaHOBJICHHOE 3HaY€HHE CHIIBI 3JIEKTPHYECKOr0 TOKa, IIoJIyyaeMoe 1o popMyie
(1) u mo popmyse (5);
Xu — M3MEPEHHOE 3HAUECHHUE CHIIBI JJIEKTPHYECKOro TOKa OTydeHHOE o popmyite (10).
Pe3ynbTaTel HCIBITAHHA CUHTAIOT YOOBJICTBOPHTEIBHBIMH, €CIIH IIOTPEIIHOCTH
ko3ddummenta MacmTabHOro nmpeoGpazoBaHusd I TOKOBOro BeIxoza 4-40 MA Haxoasrcs B
IIpeJiesiaX, yKa3aHHbIC B IIPHIIOKEHHH A.
9.4 TloaTBepKACHHE COOTBETCTBHS IIPOTPAMMHOI0 00ECIICYEHH
9.4.1 ToaTBepxacHAE COOTBETCTBHA IiporpaMmHoro obecnedenus (IT0) TTOO momkHO
BBIIOJIHATHCS ITyTEM KOHTPOJIA UACHTADHUKAIMOHHEIX JAaHHBIX [IPOTPaMMHOIO 00ECIICUCHHS:
- HAMMEHOBaHHUA METPOJIOrHYECKH 3HAYUMEIX Yacteii [10;
- BEPCUH METPOJIOrHYeCKU 3HAYUMEBIX Yacteii [10;
- KOHTPOJIBHBIX CYMM METPOJIOrHYECKH 3HAYHMBIX yacT [10.
WneHTHHKAIMOHHBIE JaHHBIE METPOJIOTHYECKH HE3HAYMMBIX YacTel  SBIAIOTCA
CIIPaBOYHBIMU U KOHTPOJIIO HE ITOJIEKAT.
9.4.2 Unenruduxanuo [10 npon3soauth cirexyromumM o6pa3oM:
- rIpomsBeMTe OAroToBKY TT30 K pabote cornacHo pyKOBOJICTBY 110 SKCILTYaTAIIMH;
- Bxmounte TTOO.

BrmomHuTh IIPOBEPKY IIOANMMHHOCTH H IEJTOCTHOCTH ITPOTPaMMHOI0 KOJa.

Jlna storo Heobxomumo 3alith B moaMmeHo «uHH(popMmamms o IIO». B orkphBImeMcs
JMAIOrOBOM OKHE OTOOpa3ITCs KOHTPOIBHEIE CYMMBL.
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3Ha4yeHHs OTOOPaXeHHBIX CYMM JO/DKHBI COOTBETCTBOBATh 3HAYCHHAM, yKa3aHHBIM B
onucanuu tiia Ha 1T120.

10 O®OPMIIEHHUE PE3VJIbTATOB ITOBEPKU

Pesynerater mposepok TTOO o0¢GopMISIOT IyTeM 3amHCH B IIPOTOKONE IIOBEPKH.
Pexomennyemas popMa IpoTOKOIIa PENCTABIIEH B IIPHIIOKEHAH B.

IIpu MONOXUTENBHEIX Pe3yIbTaTax IOBEPKH Ha macnopt-popmynap TTDO HaHOCHTCS
3HaK [MOBEPKU HJIM BBIIACTCA CBHACTELCTBO O IIOBEPKE B COOTBETCTBHH ¢ IIpukazoM Ne 1815 ot
20.07.2015r..

Ilpu orpumaTenBHBIX pe3ynbTarax moBepkn TTDO mpusHaeTcs HENPUTOMHOM K
IPHMEHECHUIO M Ha HErO BBHIMHCHIBACTCH M3BEIIEHHE O HEMPHUIOJHOCTH B COOTBETCTBHH C
IIpukazom Ne 1815 ot 20.07.2015r. ¢ ykazaHHeM OpHUMH.
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Hprioxenne A
Merposioraueckne H TeXHHYECKHE XapAKTEePHCTHKH

Tabmina Al - J[nama3oHH B Ipelelikl AOMYCKaeMBIX IOTPEIIHOCTEH NMpeoOpa3oBaHHS CHIIBI

IIEPEMEHHOr0 TOKa

XapakTepucTHKa

3uadenue

HoMunanbHOE  HampsoxeHHE
IIeEpeMEeHHOro ToKa, KB

dazHoe

ot 0 mo 750

HomuHansHEL nepBH9HELE TOK [HOM, A*

ot 400 oo 190000

HoMuHambHBIE BTOPMYHBIA TOK  IJIA
aHAJIOrOBOTO0 BHIXOJAa BHEIIHEro LHQpO-
aHaJIOroBOro npeobpaszoBarens, A

1

Knaccer Tounocty, mo 'OCT 23624-2001
(TIpu xo3ddHITHERTE HCKKEHUSL
CHHYCOHJabHOU KpuBoii He 60nee 30 %)

0,05;0,1;0,2

HoMuHanbHas Harpyska Ha aHaJOTOBOM
BBIXOJ€ BHEIIHEr0 NU(po-aHATIOrOBOro
npeobpa3zoBaTens Somon (K03 GHIEEHT
MOIHOCTH cos®=1), B-A

orl mo 15

HOMI/IHaJ'ILHa}I qacToTa U3MEPAEMOr0 TOKAa,
I'm

50

HomunansHEIH K03} pummenT
aCIIHPEHHOI'0 EPBUYHOrO TOKA

oT 1,2 1o 2,0 s aHaIOrOBBIX BRIXOJ0OB
ot 1,2 mo 8,0 gnd updpoBEIX BRIXOAOB

Kosddunuenr 6e30macHOCTH BHEIIHETO 2,0

i Qpo-aHAIOTOBOTO npeobpazoBarens

TOKa, HE MEeHee

KomigecTro m3mepsieMbix das or 1 ;o 3 **

YacToTa JAHUCKpETH3allid IO BRIXOAY
"MOK 61850-9-2", BLIGOPOK B CEKYHIY

4000, 12800 (cranpapTtHO)
1000, 2000, 16000, 32000, 64000 (cnenuamTBHEOE
HCIOJTHEHHUE)

Komagectso OJJTHOBPEMEHHO
nepeaBaeMbIX IIOTOKOB o Bhxoxy "MOK
61850-9-2" ¢ pasmauHOM  dYacTOTOM
JMCKpEeTH3alHI

1; 2; 3 (crenHaIBHOE HCIIONHEHHE)

Tun Bxoga CHHXpOHH3AIIMHA BPEMECHH

1PPS omrrwaeckwit (cnan/bponT), pazseM ST MM
1PPS snexrpuueckuii (crian/dpont), pazseM BNC
PTP

Ilepuwony  ymepkaHus  9acTOTRI  IIpH
OTCYTCTBHMHM BHEIIHEH CHHXPOHH3AIMH, C

20

[Tpumeqanne:

* 3HadeHNe HOMHMHAJIBHOTO TOKA 3aBHCHT OT KOJIMYECTBa 060pOTOB I'MOKOr0 4yBCTBHTEIHHOIO
JlIeMEHTa BOKPYT TOKOBEAylled INMHBI, d9HCla OOOPOTOB TOKOBEAYIIEH IMHMHEI BOKpYT
9yBCTBHTEIHHOI'O AJIEMEHTA U HacTpoek npubopa. [Ipubop nonyckaer CHHKEHHE HOMHHAILHOTO
TOKA OTHOCHTENHHO yKa3aHHBIX 3HAYCHWH ITyTEM KPaTHOIO (IOITyCKAaeTCs TONBKO IEN0E JHCIO
BUTKOB) YBEeJIM9EHHA 060POTOB TOKOBEYIIEH MMHBI BOKPYT 9yBCTBHTEILHOIO 3IEMEHTA, IPH
3TOM MEXaHH4YeCKHE, TEPMHYECKHE U AWHAMUYECKHE II0KA3aTeIM MCIONB30BAHHON JJIS TaKHX
nelned IMHMHABI  AODKHBEL OBITH IOATBEPXKACHH] COOTBETCTBYIOIMMH pacdeTaMH IIpH
IPOEKTHPOBaHHY;

** KommuecTBO 3aBHCHT OT BapHAHTA HCIIOTHEHHS.
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Tabmuma A2 - Juama3oHHI ¥ Ipelellsl JOMYCKaeMbIX IOTPemHOCTeH MpeoOpa3oBaHHA CHIIBI
ITOCTOSTHHOT'O TOKa.

XapaKTEpUCTHKA 3Ha4yeHHE
HoMmuHaIbHOE HaIpsykKeHHE MOCTOSHHOIO 000
ToKa, KB or0nmol

HoMuHansHOE 3HAYEHHE EPBHYHON CHIIBI 0
OCTOSIHHOTO ToKa [HoM, A* ot 200 mo 45000

HoMuHanbHBI BTOpPHYHEIA TOK s
aHaJIOTOBOr0 BBIXOAa BHENIHEro IHQpO- 1
aHaJIOroBoro mpeobpaszonarens, A

[Ipepensr pomyckaeMod OTHOCHTEIBHOM
NOTPEMIHOCTA H3MEPEeHHH ITOCTOSHHOIO
TOKA COOTBETCTBYIOT npeaenam
JIOITyCcKaeMoH OTHOCHTE/ILHOM
NOrpelIHOCTH H3MEpEeHHS IIepeMEHHOTO
toka mpuseaeHHsM B 'OCT 23624-2001
U1 TpaHchopMaTopoB
COOTBETCTBYIOIIEro Kjlacca TOYHOCTH, %o

0,05;0,1;0,2;

HomuHanbHas Harpy3ka Ha aHaJIOrOBOM
BBIXOJI€ BHEMHEro NH(GPO-aHATIOrOBOTO or 1 mo 15
npeobpasoBaresns Toka, B-A

KomudecTBO H3MepseMBIX JIMHMH I

ot 1 go 3 **

MOCTOSTHHOT'O TOKa

YacTroTa [OMCKpETH3alMd IO BBIXOLY 4000, 12800 (crargapTHO)

"M3K 61850-9-2", BRIGOPOK B CEKYHIY 1000, 2000, 16000, 32000, 64000 (cenuamLHOE
HCIOJHEHHUE)

Koymaectro OXHOBPEMEHHO
IepeIaBaeMBIX MOTOKOB 1o BeIxoay "MOK

61850-9-2" ¢ pasTMuHOM 9ACTOTOM 1; 2; 3 (cnemuanbHOE HCTIONHEHHE)

JHCKpETH3aIUHA

Tun Bxoaa CHHXpOHH3ALUH BpEMEHH 1PPS ontrueckuit (cnazy/¢ponT), pasbeM ST MM
1PPS snexrpudeckuii (cnan/dpoHT), pazseM BNC

PTP

Ilepuon  ynepxaHus  9acTOTHI  IpH

OTCYTCTBHH BHCIIHEH CHHXPOHH3ALMH, C, 20

He MeHee

IIpumedanue:

* 3HaueHMe HOMMHAIILHOTO TOKa 3aBUCHT OT KONHYECTBA 0GOPOTOB THOKOTO YYBCTBHTEILHOIO
3]EMEHTa BOKPYT TOKOBEAymIeH INMHEI, 9YHCIa OCOPOTOB TOKOBEAYIIEH IIMHBI BOKPYT
YyBCTBHTENLHOTO 3JIEMEHTa M HaCTpoeK npubopa. [Ipubop nomyckaeT cCHuXEHAE HOMUHAIBHOTO
TOKa OTHOCHTENHHO YKa3aHHBIX 3HAUCHHI{ I[yTeM KPAaTHOTO (JOIyCKaeTCs TOJIBKO LeJoe JHCIIO
BUTKOB) yBeIWdeHHS 00OPOTOB TOKOBEIYIIElH IMMHEI BOKPYT YyBCTBHTEILHOTO 3JEMEHTa, IPH
3TOM MEXaHHJeCKHe, TEPMHUIECKHE W JUHAMUIECKHE IIOKA3aTelH HCIIOIb30BAHHOM JUIS TAKMX
Heled INMMHBI JO/DKHEI OBITH IOATBEPXKIEHH COOTBETCTBYIOMMMH pacdeTaMH IIpH
NIPOEKTHPOBAHNMH;

** KommuecTBO 3aBHCHT OT BAPHAHTA HCIIOTHEHHS.

15




Tabimua A3 — Jlmama3oHbI ¥ Npelessl JOMyCKaeMbIX MOIpEeIMHOCTEH NpeoOpa3oBaHUS CHIIBI
HEPEMEHHOr0 ¥ MOCTOSHHOrO TOKa JUIS AONONHUTENIBHBIX H3MEPHUTEILHBIX BRIXOI0B

XapakTepHcTHKa

3RraueHue

Ilpenensl  poOIryckaeMO#  OTHOCHTENILHOM
IOrpEeIMHOCTH H3MEPEHMH JEHCTBYIOIIErO
3HaYCHHA NEPEMEHHOr0 MM IOCTOSHHOIO
TOKa COOTBETCTBYIOT Ipeaeram
JOIIyCKaeMO# OTHOCHTENLHON NOrpemIHOCTH
H3MEpEHUSA IepeMEHHOr0 TOKa
npueneHHEM B ['OCT 23624-2001 pns
TparcopmMaTopoB COOTBETCTBYIOIIET O
KJlacca TOYHOCTH, %

0,05; 0,1; 0,2;

Yucno  BCTPOEHHBIX  MOTEHHIHAIBLHOIO
BBIXOJIOB

no3*

Homunamsaoe HanpsHKeHUe
NOTEHIMAIBLHOrO BEIxoza, B

ot 0,05 no 10

MakcumanbHOE COIPOTHBICHHE BTOPHYHOM
[(€IH MOTEHOMAILHOr0 BEIX0oAa, KOM

400

Yucno BCTPOCHHBIX HHA3KOYPOBHEBBRIX
TOKOBBIX BBIXOJ0B

no3*

HomuHansHBI BTOPHYHEIN TOK BCTPOSHHOIO
HH3KOYPOBHEBOr0 TOKOBOI'0 BEIX0Jd, MA

oT 4 no 40

MaxkcuManbHOE CONPOTHUBIICHHE BTOPHIHOH
e BCTPOEHHOT'O HU3KOYPOBHEBOIO
TOKOBOTO BEIX07a, OM

50

Yucno BCTPOEHHBIX YaCTOTHBIX BRIXO/IOB

no3*

HomuuanbabIH k03hrmenT
npeoOpa3oBaHUA BCTPOEHHBIX YaCTOTHERIX
BEIX0JI0B, ['I/kA

or 1 no 1000

MuHHAMAIEHOE CONpPOTHUBIICHHE BTOPHYHOH
LEITH YaCTOTHERIX BEIX0A0B, OM

100

Yucno  BerpoeHHBIX — Modbus/Profibus
BEIXOJIOB

no 3*

Ilepuon ycpenHenus H OOHOBICHHA JAHHBIX
Ha HH3KOYPOBHEBBIX YaCTOTHBIX,
YMITYJICHBIX, TOKOBBIX H Modbus moprax
nepegHei naHeiy, MC

ot 100 o 3000

Ilpumeuanue:

* KosiecTBO ¥ THIT BHIXOAOB 3aBHCHT OT BapHaHTa HCIIOJIHEHHS.
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Tabmuna A4 - Texanaeckue xapakrepuctaku 1T130.

XapaKkTepHCTHKA 3HaveHne
1 2
JluanazoH  mOpomycKaHWs ~ 9acTOT  IIpH ot 0 20 9000*

COXPaHECHHNH KJ1acca TOYHOCTH, I’y

HoMuHaNBHEL TOK aKTHBAlIHH, HE Ooliee

0,3 % ot InoM

PaGoune ycnoBus mpamerennd, °C

YyBCTBHTEIILHBINA JUIA KJIACCa TOYHOCTH
3JIEMEHT 0,05: u3 pranasoHa ot
MuHyc 10 1o mmoc 40;
JUTA KJ1acca TOYHOCTH
0,2 u 0,1: u3 nUanazoHa
oT MEHYc¢ 60 110 IUTFOC

60
OnextporHble 6510k | oT MuHyc 10 10 umoc
40
OtHOCHTEIbHASA BIAKHOCT BO3yXxa, % oT 10 mo 95
ATtMmocdepHoe naBnenue, klla (MM pT. cT.) ot 60 no 106,7
(ot 460 no 800)
I'pynna mexamudeckoro ucnonHeHEus — M29 | DneKTpoHHEIE O10KH YyBCTBHTEILHBIN
no I'OCT 17516.1-90 SJIEMEHT
M40 M5
BricoTa Hax ypoBHEM Mops, M, He Ooliee 1000
Oxpyxaromas armocepa He  B3prBoomacHas, HE coAepkamas

TOKOIPOBOJSAIIYIO IBUTh H arpeCCHBHBIE Ta3kbl,
tamna Il mo I'OCT 15150-69

Harpyzka ot Tsxxenus nmposoaa, H

He nomyckaercs npunoxeHrne ycuimit K
JyBCTBHTEILHOMY 3JIEMEHTY

PaGouee mosnoxeHHe NEPBHYHEIX JATIHKOB JIro6oe
TOKAa

JImaHAa coeIMHATEILHOrO Kabeisd, M ot 20 10 1200
JUtMHA 9yBCTBHTEILHOTO 3JIEMEHTA, M ot 1 no 40

[Ipumeyanue:

* Huxess 9aCTOTA HPOITYCKAaHUS HE OrpaHHYIeHa (IOCTOSHHEIM TOK), BEPXHSSA 9acTOTa — B
COOTBETCTBHH CO criepuKkanueli oroBopa HOCTaBKH.
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IIponomxenue Tabmunnt A4.

1 2
Hanpsoxkenue muTaHud  H3MepuTenbHoro | Mcnonnenue ¢ ogHUM 220+44
6noka, B HMCTOYHHKOM ITHTAHUA [lepemenHOro UK
HOCTOSHHOTO TOKa 6e3
__pe3epBHpPOBAHHS
Ucnonnenue ¢ nsyms 220+44
HCTOYHHKAMH Ilepemennoro wim
[IATaHUS HOCTOSHHOTO TOKa C
_ PE3epBHPOBAHHEM
Ucnomsenue ¢ 220+44
HCTOYHHKOM ITUTaHHSA [TepemennOrO WM
IUIS OTBETCTBEHHBIX HOCTOSHHOTO TOKa

TIPHCOEXAHCHUH

C pe3epBHPOBAHHEM H
BO3MOXHOCTBIO FOps9YCH

3aMCHBI JJICMCHTOB H

PpE3epBUPOBaHHS OT
KpaTKOBPEMEHHBIX
IIpoIaJaHuH
HaIPDKEHUS
JUIATETHHOCTHIO O 2
CCKYHN,
HomunansHas yacToTa mUTaromedt cerd, ' 50
ITorpebnseMas MOMHOCTL 3NIEKTPOHHOIO 150
610ka, BT, He Gonee
[Motpebisemas MOIMHOCTL  3IEKTPOHHOTO 200

6moka IL{AII T, BT, He Gonee

I'aGapuTHBIE pa3Mepsl 3MEKTPOHHEIX GIIOKOB
(IXIIIxB), MM, He 6onee

390%465x220 (3U + ontHueckumii kpocc)

Macca anextponnoro 6moka TT3O, xr, He

12
Honee
Macca snextponnoro 6moka I{AII T, kr, He 15
6onee
Cpennwii cpox cry>xOFbI, JeT 25
HapaboTka Ha 0TKa3, 9, He MEHee 120 000

[Iprmeqanue:

* Hanwaue ¥ THI BBEIXOOOB 3aBHCHT OT BapHaHTa HCIIOJHCHUA.
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ITpunoxenue b
(o6s3aTenbHOE)

O6ocHOBaHHE METOAHKH IPOBEPKH ¢ HCIIOJbB30BAHHE COJICHOH/I0B

B ocnoBe m3MepeHus Toka TTOO nexur ucnonb3oBanue 3dbexra Papanes. Ddoext
dapanes BBI3bIBacT COBHT a3 Ap MEXIy HHPKYNSAPHBIMH CBETOBHIMH MOJAMH B OTpPE3KE
YyBCTBUTEILHOTO BOJIOKHA d/, HAXOAAIEMCS B MATHATHOM [10J1€ H3MEPAEMOTO JJICKTPHYECKOTO
TOKa COTJIacHO (popMyre:

L - -
Ap=2-[V(B,d1I) (B.1)
0

rae (B,dl) — npoekiust HHAYKIUH MaTHUTHOTO NoJis B, 006yCII0BIEHHOTO [IPOTEKAOLIHM TOKOM,
Ha 3JIEMEHT JJIMHEI BOJIOKHA, YMHOXKEHHAs Ha 3TOT dJIEMeHT, V' — koHcTaHTa Bepae, L — AnuHa
BOJIOKHA.

IIpu w3MepeHnu 4yBCTBHTENbHOE BOJIOKHO TTOO 3aMBIKAIOT B KOHTYP, OXBATBHIBAKOIEM
MEIHBIC BHUTKH COJICHOMZOB C TOKOM, JJsi TOTO YTOOBI MCKIIOYMTH IapasHTHBIE CHTHamsl B
3TOM CJIy4ae C y4eTOM JBOHMHOTO IIPOXOJCHHS CBETOBBIX BOJH II0 BOJIOKOHHOMY KOHTYpPY
cour ¢az Ag mnponopliMoHaNeH UWPKYJISAIHH MarHUTHOTO noms H mo 3aMKHyTOMY
BOJIOKOHHOMY KOHTYpY:

Ao =4V §(B,d )= aVu,§(H.d I) (5.2)

Eciiu uyBCTBHTENBHBIH 3JIEMEHT HMEET Ny BOJIOKOHHBIX KOHTYPOB (BUTKOB), TO BRIPAXKCHUE
U4 caBura ¢as Ap UMeeT BUL:

Mp=4V§(B,d )= 4Vu,N §(H.d 1) (5.3)

Ha ocnoBanuu ypaBHeHus Makceemia (TeopeMa 0 MUPKYIAIHH BEKTOPA MATHUTHOTO TIOJIA)
HUPKYJAHA BEKTOpa / 1O IpOH3BONBPHOMY 3aMKHYTOMY KOHTYpPY paBHa alredpanveckoi
CYMME TOKOB, [IEPECEKAOIIMX [IPOM3BONBHYIO IIOBEPXHOCTH 3aMBIKAEMYIO Ha 3TOT KOHTYD:

§Ha=3"1 (B.4)

B ucnone3yemoii 1 noeepku TTOO cxeMe 4yBCTBUTENBHOE BOJOKHO IPOXOAHT BHYTDH
HECKOJIBKHX COJICHOMJIOB M 3aMBIKAET KOHTYp BHE 3THMX cojicHouZoB. [IpoBoja (MeHEIE BUTKH)
C OIHHUM M TEM XKE TOKOM lgx NIEPECEKYT IJIOCKOCTh KOHTYpa CTONBKO pa3, KakOBO CyMMapHOE
YHCJIO BUTKOB B 3TUX colicHoMmax. Torma:

Sl =INn (B.5)

Iox — 3HAYEHHE CHIIBI TIOCTOSHHOTO TOKA YCTAHOBJICHHOMN ¢ HCTOYHHKA H KOHTPOJIHUpPYeMas ¢
nioMopro katymku P310 u BomeT™MeTpa Agilent 34420 A;

Nx— KOIHYECTBO TOKOBBIX KaTyIIeK;

n— KOJIMYECTBO BHTKOB B OJHOM ToKOBOH Katymke (n=800).

U BuipaxkeHue (3) MOXHO 3alHCaTh CIEAYIOMIUM 06pa3oM:
Ap=4-V-u,-N,-I, -Nn wia Ap=4-V-p,-N,-I,,, (b.6)
I‘IIe 13](3 =ng'NK'n (B.7)

— KBUBAJICHTHAA CHJIA IIOCTOSHHOTO TOKA, [I03BOJIAIONIAS C [IOMOIIBIO COJICHOM/IA IIPOBEPSATH
TT3O, ucnonb3ys Toku lx MEHBIINX 3HAYCHHUI.
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[Tpunoxenue B
(pexoMenxyeMoe)

IIpoToxon (mepBu4HOMH) MoBepKH Ne

1 IloBepsaembii npubop:
TpancdopmaTop TOKa 31eKTpOHHBIH onTHYecKHX TTOO 3TaTOHHBI HCIIOIHEHHEM

_TTDO-L-

oT

KJj1acC TOYHOCTH

3aBoackoii Ne

HoMuuansHELf TOK:

IToBepka nposoaunace no MII 2203-0294-2015

2 DTasoHHDbIE CPEACTBA N3MEPEeHAH MPHMEHAeMble IPH MOBEpKe:

roJi BBIOIYCKA

3 YcjioBHSA NOBEPKH:

- TeMIeparypa

- OTH. BJIQXHOCTH

- aTM. JaBJICHUC

4 Pe3yJbTaThl IOBEPKH:

___ MM.PT.CT.

Pe3ynbTaThl OnpeneneHus mOrPeIHOCTEkH

HoMuHaIbHEBIM
TOK, A

Harpyska
NOBEPIEMOro

TpaHc(opMaTOpa
Toka, BA

3HayeHue
NEePBUYHOIO TOKA,
% OT HOMHUHAJIb-
HOr0 3Ha4YeHHd

IorpemHocTs MoBepseMoro

TpaHcdopMaTopa

Af, %

A@, MUH

dakT.

daxkT.

JIOIyCK

JIOMyCK

120

100

20

S

1

5 3aknrodeHnue:

IloBepuTens
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