COT'JIACOBAHO
PykoBoauTens

3 .'-' -
1BEHHQ 3

QGUpmwugi b o

E“.- y * Ora"’f‘)‘-’_ 7

»
7SS

— 2021 .

TpanchopmaTopbl TOKA 3JIEKTPOHHBIE ONTHYECKHE
ina TTOO

MeTtoauKa oBEpPKU
MII 206.1/047-2021

Hauansuuk otaena 206.1
®I'YIT « BHUUMC»

C.1O. Poroxun

w
« 4 » lrote 2021 r.

r. Mocksa
2021 .



1 OBUIHUE NOJOXKEHHSA

HacTosimas MeTOAMKA IIOBEPKM YCTAHABIMBACT METOJBI H CpEICTBA IEPBUYHOH H
TepHOMYECKOi TTOBEPOK TpaHCcHOPMATOPOB TOKA MEKTPOHHBIX onTHueckux THna TTIO (nanee

- TT20).

Hacrosmass MeTomuKka rnoBepkH obecmeduBaer npociexuBaemocth kK ['OT 88-2014 u

k I'2T 181-2010.

Peanu3anuio METOAMKH MIOBEPKH 00eCTeuHBaeT METO/I CPABHEHHS C MEPOH.

YeTpoiicTBa mojnexkaT NOBEPKE ¢ MEPHOAWYHOCTBIO, YCTaHABIHBAaEMOH nmoTpebuTeneM ¢
YYETOM PEKHMOB H HHTEHCHBHOCTH 3KCILTyaTallHH, HO HE PEXeE OIHOrO pasa B BOCEMB JIET.

2 IEPEYEHB OIEPAIIMII MOBEPKH CPEJICTBA U3MEPEHUH

TIpu IpoBeICHHH OBEPKH BBINOJHAIOT ONEPAIlHH, yKa3aHHbIe B Tabmuue 1.

Tabmuna 1
HeobxoaumocTs
Homep BBIIIOTHEHHS
MYHKTa
HaumeHoBaHHE Onepalny MOBEPKH ST npH TpH
NepBUYHOM NepHOIUYECKOH
TIOBEPKH
MOBEPKE MOBEPKE

BremH#u#i ocMOTp 0 Jla Jla
Onpo6osanue 9.2 Ha Ha
[IpoBepKka METPOJIOrHYECKHX XapaKTEPUCTHK Ha Ha
TT2O0, npeaHa3HAYEHHBIX U1 H3IMEPEHHSA 9.3.1
MOCTOSIHHOIO TOKa, OCHAIIEHHBIX 9.3.6
QHAJIOTOBLIMH BBIXOJIaMH
[IpoBepka METPOJIOrHYECKHX XapaKTePHCTHK Ha JHa
TT20, npenHazHaYeHHBIX /Ul H3MEPEHHA 932
MOCTOSSHHOTO TOKA, OCHAIIEHHBIX
IH(POBLIMH BEIXOJIAMH
[TpoBepka METPOJIOrHYECKHX XapaKTepPHCTHK 9.3.3 Jla Jla
TT20, npeaHa3Ha49eHHBIX U1 H3MEPEHUSA 934
MepEeMEHHOr0 TOKa 9.3.5 Ha Her
ITpoBepka METPOIOrHYECKHX XapaKTEPUCTHK Ha Ha
TT20, npenHa3HaYeHHBIX /U1 H3MEPEHHA 9.3.7
HanpsDKEHHs IEPEMEHHOr0 TOKa
[ToaTBepka€HHE COOTBETCTBUA 94 Tla Tla
IIPOrpaMMHOT0 0OecnedeHHs

3 METPOJIOTMYECKHE M TEXHHUYECKHE TPEBOBAHHS K CPEACTBAM

IOBEPKH

[Ipy npoBeJEHHH MOBEPKH PEKOMEHIYETCS IPHMEHATh CPEACTBA H BCIOMOraTejbHOE

06opy10BaHKeE, yKa3aHHbIe B TabuILe 2.

Tabnuua 2
HaumeHoBaHHe, TpeGyeMsble XapaKTepPHCTHKH [TyHKTBI
0003HaYCHHE METOIHKH

NOBEPKH




HanmenoBanwue, TpeGyeMble XapaKTepHCTHKH [TyHKTBI
obo3HaveHHe METOIUKH
NIOBEPKH
Hcrounuk nocToAHHOro TOKa BEIXOIHOE HANPAKEHHUE TIOCTOSHHOrO Toka oT 0 n.9.3
Delta Elektronika 10 30 B ¢ TounocThiO ycTaHOBKH £ 0.5 MB,
SM 30-200 BEIXOZIHAs CHJIA MOCTOAHHOrO Toka oT 0 1o 200
A ¢ TOYHOCTBIO YCTAHOBKH £ 12 MA
VICTOYHHMK TOKA peryupyeMslii | BeIxoaHO# perynupyemblii 0xHOpa3HbIH n.9.3
UT5000 cuHycouaanbHel Tok 0T 0.05 10 6000 A
VcTaHOBKA H3MepHTENbHas /Ul | BBIXOIHO#M peryupyeMblii OXHO(pa3HbIH n.9.3
MPOrPY3KH TIEPBHYHEIM TOKOM | CHHYCOHabHBIH Tok 10 30000 A
PETOM-30KA
Tpanchopmarop ToKa Juanazon nepsu4HOro Toka: ot 0,5 10 5000 A, n.9.3
M3MepHTeTbHBIH TabopatopHseli | k1ace Tounoctr 0,01
TTU-5000.51
Tpancdopmarop Toka Jmanazon nepsu4Horo Toka: ot 20 1o 36000 A, n.9.3
u3MepHTeTbHbINA mabopatoprbi | knace ToynoctH 0,01
TTH-200
BoabsT™MeTp YHHBEpCATbHBIH JlnanaszoH W3MEpeHHs CHIIBI IIOCTOSHHOTO TOKa n.9.3
34461A (0 — 100) MA, npeziesn AOMyCKaeMOH OCHOBHOH
abCOMOTHON NOTPEIIHOCTH H3MEPEHHA
+(0,01-107 - L, + 0.0004)
HanoponsT™eTp/MHKpooMMeTp | JlHana3oH H3MEpeHHA HANPKCHUSA n.9.3
34420A nocrostagoro Toka (0 — 100) B, nomyckaemas
OCHOBHas OTHOCHTEJIbHAs MOTPEIIHOCTE
H3MEPEHHs
+ (0,005 % - Ussn + 0,002 % - Unpeoes)
Yactotomep 53220A Tnanazon u3mepenus yactot (0,001 —1000) n.9.3
MT 11, mpeienbl J0MyCKaeMo# OCHOBHOH
abCOMIOTHOM MOrPEeIHOCTH H3MEPEHHUA
+1:10" T'n
VeTaHoBKa OBEPOYHAsL Cpe/iHeKBapaTHYECKOE 3HAYCHHE HANPHKEHHA n.9.3
BEKTOpHasA KOMIIapHpyomas nepemenHoro Toka = 0,01%
VIIBK-M?3 61850 Vron dazosoro casura = 0,0054-(/50)°
M cTOYHHK TOYHOTO BPEMEHH TouHocTs NpUBsA3KH HMITyIbca 1PPS k mkane n.9.3
CCB-1T" UTC (SU) = 110nc
[Iynt ToxkoBsiit AKHIT-7501 Hesasucumsie mynTs 20 mA — 250 A, n.9.3
kiacc TouHocTH 0.01
Ocuumnorpad uudposoi Jlnanazon ko3¢ duinenTa pa3pepTKH n.9.3
TDS 210 COCTABJAET OT 5 HC/Aen 10 5 ¢/aen, nmpeaesl
JI0IyCcKaeMoii OCHOBHOH OTHOCHTENIbHOH
norpemHocTH Koadduunenta passeptku = 0,01
%.
Marazun narpy3ox MP 3027 XapaKTepUCTHKH B COOTBETCTBUH C ONMHCAHHEM n.9.3

tana, ['P Ne 34915-07.




HauMeHOBaHHe, TpeOyeMble XapakTEpHCTHKH [TyHKTBI

obo3HaueHHe METOIHKH
TIOBEPKH
[Tpuop AGcomoTHas norpemHocTs Hanpsokenus UTT n.9.3
NEKTPOH3MEPHTE IbHBIN + 0,002%; yrnosas abcoroTHast MOTPEMIHOCTD
STaJIOHHBIH UTT £ 0,1 muH.
MHOTO(YHKIIHOHATbHBIH
DuepromonuTop-3.1 KM
CTeH MCIIBITATENBHBIN TOKOB | ['eHepalusa TOKOB 3aTyXaroueH n.9.3
KOPOTKOT'O 3aMbIKaHHs CHHYCOHIATBHOH (HOPMEI C 3a/1aHHO#M
(CHU-TK3) amrutaTya0# ot 1 10 260 KA nepsoi
MOJTYBOJIHBI

Tpanchopmarop Toka HoMuHaIbHBIN NEPBAYHBIH TOK n.9.3
3/IEKTPOHHBIN ONTHYECKHA (moctosinubi DC): 450 kA
TT20 sTanoHHsIH HomuHaIBHEIHA TIEPBAYHBIH TOK

(nepemennsiit AC): 190 kA
Kiace Tounoctr 0,05

CexyHaoMep 3/1eKTPOHHBIH JIACKpETHOCTE U3MepsSeMbIX HHTEPBAIIOB n.9.3
Unrerpan C-01 Bpemenu: 0,01 ¢

[TorpemHocTs: £ (9,6 10'6-Tx+0,01) c
M3mMepuTes napaMeTpos XapakTepHCTHKH B COOTBETCTBHH C OITHCAHHEM n.7
muKpokiumata Mereockon-M | Tuma, I'P Ne 32014-11.
Kamubparop Jlnanason Hanpsokenwuit: ot 0 1o 1000 B n.9.3
MHOTO(YHKIHOHAIBHBIH
CALIBRO 142
[TporpaMMHBEIi KOMILIEKC 3axBaT MrHOBEHHBIX 3HAYEHHH TOKa H n.9.3
Analyzer61850 HanpsbkeHus o npotokory MOK61869.

BrhIuHC/IEHHE TIOIHONH H MTHOBEHHOM

MOrpenHoCTe .
[Ipumedanue: JlomyckaeTcss ~ MCHONBb30BaHHWE  JAPYTMX  CPEACTB  TOBEPKH

ofecrneunBaOIMX HM3MEPEHHE COOTBETCTBYIOIIMX MapaMeTpoB C
TpebyeMoil TOUHOCTBIO.

4 TPEBOBAHHSA K CIEIIMAJIMCTAM, OCYUECTBJIAIOIUM IOBEPKY

K npoBeleHHIO MOBEPKH IOMYCKAIOT JIMIA, ATTECTOBAHHBIE B Ka4eCTBE noBepHTENEH
CpEJICTB W3MEPEeHHIT 3JIEKTPHYECKHX BEIHYHH.

[loBepHTeIb JOKEH TNPOHTH MHCTPYKTaK MO TEXHHKE Oe30MacHOCTH M HMETh
JeficTByIONIEE YIOCTOBEPEHHE Ha MPaBO paboThl B MJIEKTPOYCTAHOBKAX C HAMPSIKCHHEM BBILIE
1000 B ¢ ksanmdukanmonsoii rpynmoii no snektpodesonacnoctd e Huke 111

5 TPEBOBAHUSI (YCJIOBHUSI) IO OBECIIEYEHHIO BE30OINIACHOCTH
MPOBEJAEHHS ITIOBEPKH

5.1 Ilpu mpOBeNCHHH NOBEPKH AOJDKHEI OBITH COOMIOZEHBI TpeOOBaHHS fe30macHOCTH,
ycranoenenHsie ['OCT 12.3.019-80, 'OCT 12.2.007.0, TOCT 12.2.007.3, «IIpaBiuaamu
TEeXHHKH  OE30MacHOCTH, [IpH  3KCIUIyaTalHH  3JICKTPOYCTaHOBOK notpebuTenen»,



«MeXOoTpacTeBbIMH TNpPaBHIAMH 10 OXpaHe Tpyaa (mpaBHiaMM 0e30NaCHOCTH) TP
SKCIUTyaTallMH  JNeKTpoycTaHoBok». Cobmopaior Takke TpeGoBaHus 0e30macHOCTH,
W3JI0KEHHBIE B 3KCIUTYATAIIHOHHBIX JOKYMEHTaX Ha YCTPOMCTBO H MpPHMEHAEMBIE CpElICTBA
H3MEpEeHHH.

5.2 CpencTBa TNOBEPKH, KOTOpbIe IOMIEXKAT 3a3eMJICHHIO, JO/UKHBEI OBITH HAIEKHO
3azemiieHsl. [loficoeMHEHHE 3aKMMOB 3alIMTHOTO 3a3eMJIEHHS K KOHTYpY 3a3eMIICHHA JOJDKHO
NPOM3BOIMTLCA PaHee APYrHX COEAMHEHHI, a OTCOEIHHEHHE — MOCTIE BCEX OTCOSHHEHHH.

5.3 JlomkHB Takke OBITh obecredeHbl TpeOoBaHHs 0€30MacHOCTH, YKa3aHHBIE B
9KCIUTYaTallHOHHBIX JOKYMEHTAaX Ha CPEICTBA MOBEPKH.

6 TPEBOBAHMUS K YCJIOBHUSIM ITPOBEJIEHUS IIOBEPKH

IIpu NpoBe/ICHHH MOBEPKH JOJDKHBI COOMIONATHCS CIEAYIONIHE YCIIOBHS IPAMCHEHHS !
— TeMmepaTypa OKpyxatomero Bo3ayxa 20 + 5 °C;
— OTHOCHTEJbHas BIAKHOCTE Bo3ayxa He Gonee 80 %;
— armochepHoe aasnerue ot 80 1o 106,7 klla;

7 HOJATrOTOBKA K ITOBEPKE U OITPOBOBAHHUE CPEJACTBA W3MEPEHUM

[lepen mpoBeJeHHEM MOBEPKH HEOOXOIMMO BBINOJHHUTH CIEAYIONIHE NOATOTOBHTEIbHbIE
paboTsI:

— NpPOBECTH TEXHMYECKHE ¥ OPraHH3alMOHHBIE MEPONPHATHA M0 OOeCHeYeHHIO
6e30MacHOCTH MPOBOAMMBEIX paboT B COOTBETCTBHM C JICHCTBYIOUIMMH ITOJIOKEHHAMH
I'OCT 12.2.007.0-75;

— BBIIEPXKAaTh YCTAHOBKY B YCJIOBHSX OKpY)KaloIlei Cpelbl, YKa3aHHBIX B 1.7, HE MEHeEe
4 4., ec/ii OHA HAXOJH/IACh B KTAMATHYECKHX YCIOBHSX, OTIHYAIOIIMXCS OT YKa3aHHBIX B I1.7;

— MOArOTOBHTE K pa0oTe CpeACTBa MOBEPKH, HCHONb3yeMble MpH TIOBEPKE, B
COOTBETCTBHH ¢ HacTosmell Meromukoii (Bce cpeacTBa H3MEPeHHil JI0KHBI ObITh HCTIPAaBHBI H
TIOBEPEHBI).

1) TToAKMOUMTE NEepCOHATBHBIH KoMmbioTep (nanee mo Tekety — [I9BM) K BBIXOIHBIM
uHTepdeiicam TTIO.

2) Bxmounts TTDO0 (nonars nutanue) u [I19BM, ybenutses BO B HUTHYHH HHIUKAIMH
Ha 3KpaHe (B TeueHHe 2-3 CeKyH/ IPOHCXOJIHT 3arpy3Ka MPOrpaMMHOro obecredeHns).

3) Ilpm ycmemHOM OKOHYAaHHH TIpoOllecca 3arpy3kKd BHYTPEHHEr0 IPOrpaMMHOTO
obecneuenus npeobpa3zosare’is 3aropaetcs 3eneHblii ceeroamon (Hopma).

4) Voemutocs B mpueme Ha I[IDBM cHrHagoB ¢ BBIXOAHBIX HMHTEP(EHCOB,
COOTBETCTBYIOIIHMX TOKa3aHusM uHAnKatopa TTIO0.

Pe3ynbTar NMpoOBEPKH CUUTAIOT MOJIOKHUTEIBHEIM, €CIIA T10CNIC N01a4H IIMTAHUS Ha TT20
BIJIIOUHIICS MHIMKATOp (9KpaH) M MOSIBHJIACh HA HEM COOTBETCTBYIONIAs HAAMHCh, 3aropercs
senensiii ceeroqmon (HopMa) M mpH OTCYTCTBHM CHIBI TOKA NOKa3aHHs IpeoOpasoBarensd

OJIN3KH K HyJIEBBIM 3HAYEHHSAM.

8 BHELLIHUI OCMOTP
Ipu npoBejenun BHemHero ocmotpa TTIO nposepsioT:
—  COOTBETCTBHME KOMILIEKTHOCTH MEPEYHIO, yKazaHHOMY B macniopte TTOO;
— COOTBETCTBHE CEPHIHOTO HOMEpPa yKa3aHHOMY B ITAacIOPTE;
— MapKHpOBKY H HIHYHe HEOOXOMMBIX HA/IKUCEH Ha HAPYKHBIX MaHEIsIX;
— pasbopHble KOHTAKTHBIE COEJIMHEHHUS J10JDKHBI HMETh MaPKHPOBKY, a pe3pba BHHTOB H

raex J0oJnKHa ObITh HCITPaBHA,
— Ha Kopmhyce TpaHc(OopMaTOpOB HeE JIOJDKHO OBITH TPEIIMH, llapanuH, 3a00HH, CKOJIOB;



— COEIMHHTEBHBIH MPOBO/ HE I0/DKEH HMETh MEXaHHYECKHX TOBPEKICHHH;
—  OT/eJIbHBIE 9aCTH TPAHC(HOPMATOPOB JOJIKHEI OBITh MPOYHO 3aKPETIEHEI.

Pe3ynbTar BHEIIHErO OCMOTpA CYUHMTAIOT MOJIOKHMTEIBHBIM, €CIH KOMIUIEKTHOCTh H
CepHiHBIH HOMEP COOTBETCTBYIOT YKa3aHHBIM B [1acropre, MapKHpOBKa H HAIMHCH Ha
HapyXHBIX ITaHEeNsX COOTBETCTBYIOT JKCILTyaTallHOHHOH JIOKyMEHTAIlHH, a TaKkKe OTCYTCTBYIOT
MeXaHHYeCKHe TIOBPEXIEHHs, CIIOCOOHBIE MOBIUATH Ha paboTocnocobnocts TTIO.

9 IPOBEPKA MNPOTPAMMHOI'O OBECITYEEHHUSA CPEJACTBA
W3MEPEHUH

9.1 ToaTeepkaenue cooTBeTCTBHs mporpammuoro obecneuenus (I10) TTI0 momkHO
BBIMOJTHATBCS ITyTeM KOHTPOJI HAEHTHGHKALMOHHEIX TaHHBIX IPOrPAMMHOTr0 06ecTiedeH s :

- HAMMEHOBAHHs METPOJIOrHYeCKH 3HaYMMbIX yacteii I10;

- BEPCHH METPOJIOrHYecKH 3HaYuMBIX Hacteit I10;

- KOHTPONBHEIX CyMM MeTposiorndecky 3HadnmMbIx yacth [10.

UnenTHdUKAIMOHHBIE J@HHBIE METPOJOTHYECKH HE3HAUYHMbIX 4YacTed ABIAIOTCH
CIPABOYHLIMH M KOHTPOIIO HE MOJUIEKAT.

9.2 Unentuduxanuio [10 npou3BOAHTE CIEAYIONMM 00pasoM:

- nipomsBezTe noroToky TTIO K paboTe cornacHO PyKOBOJICTBY 1O SKCILTyaTallHH,

- Bmounte TTD0.

BrimonauTs npoBepky BerpoeHHoro [10.

Jins sToro HeobXommmo 3aiiTH B mnoamenio «uHdopmauus o I10». B oTkpbiBmemcs
JIMAIOroBOM OKHe oTo0passtes BepcuH [10.

Bepcun 10 10mKHE! GBITH He HIKE, YeM BEPCHH yKa3aHHBIE B onucanuy Tna Ha TT0.

10 ONIPEJAEJEHUE METPOJIOTHUCEKHUX XAPAKTEPHUCTHK CPEACTBA
U3MEPEHUS

10.1 Onpenenenue MOrpemHOCTH Ko3(duimenTa MacTaGHOro NpeoOpa3oBaHus CHIIBI
noctosHHoro Toka TTD0, OcHAEHHOrO aHAJIOrOBBIMH BBIXOJaMH, IIPOBOJMTCS B CIEAYIOLICH
TMOCe0BaTEIbHOCTH:

1. CobupaioT cxeMy MOAKMOUeHHH cornacHo PucyHok 1.

Jlns nposepku TTDO B JanHHO# cXeMe HCMONB3YIOTCA CONEHOUIBI (CM. TIPHIIOKEHHE b),
BKTIOUEHHBIE TOC/IEI0BATENBHO M TOAKTIOYaeMBIE K HMCTOYHHKY MOcTosHHOro Toka Delta
Elektronika SM 30-200 (zanee no TeKCTy — HCTOYHHK).

2. Jlns mosepsemoro TTDO ycraHaBiMBalOT B 3aBHCHMOCTH OT HOMHHAIBHOIO
MEpPBUYHOTO TOKA COOTBETCTBYIONIEE KOJIMYECTBO BUTKOB 'HOKOTO YyBCTBHTE/IBHBIM JJIEMEHTA,
onupasck Ha nacnopt ¥ PD Ha yctpoiicTBo. [l OCTANbHBIX HCIOIHCHHH JaHHBIA ITYHKT
TpebyeTcst IPOMyCTHT.

£ ! Bocrnpou3soaaT 5  pasiMYHBIX ~ MCIBITATENBHBIX CHTHAIOB, PaBHOMEPHO
pacnpeenéHHbIX B guanasone ot 10 10 120 % oT HOMHHAIBHOTO TOKa, C IOMOIIEIO HCTOYHHKA
MUTaHUS.

4. BBIXOmHYIO CHJIy TOCTOSHHOIO TOKa pacCYMTBHIBAIOT, CHHMas IOKa3aHHA C
HAHOBOJMbTMETpa/MuKpooMMeTpa 34420A (manee mo Tekcty — 34420A), MOAKIIOYEHHOTO K
myaty AKUII-7501, no dopmyae (1):

U
I—E-N (1)

rae U — n3MepeHHoe 3Ha4eHHE HANPsHKEHHE NIOCTOSHHOIO TOKA € MOMOILIBIO 34420A;
R — HommHansHoe conpotuienue mynta AKMII-7501;
N — 9HCIIO BUTKOB B COJIEHOMAX (CM. MpHiokeHHe b).



CTeHa MCNbITaTeNsHLIA Tulikwit vy SCTBRTENLHLIA ANEMEeHT
CW-DC
344204 53220A i
Lpe 253
ITANOHHBIA gca
7501 (250A) s
WcTouHmK e Mosepsembli
NOCTORHHOM o TTSO-I'
TOKa <
SM 30-200 r:_)
3«
N
34461A = Mopr guarsoctman  M3K 61850-9-2
Ly
3TAanoHELIA
7501 (20MA [200mA)

Pucysok 1. Cxema Ju1st ONpeieieHHs [IOrPelHOCTH Ko puimenTa MacTabHOro
npeoGpa3oBaHus CHIIBI NOCTOSHHOIO TOKA.

5. Vi3MepsIoT 3HaUeHHs CHIIBI IOCTOSTHHOTO Toka oT TT30:
5.1 Jlnst TokoBoro BeIxojisl 1A - MyabtumMerp 34461A.

5.2 Jlnst mOTeHIHATBHOTO Bhixoaa — MynsTumetp 34461 A.
5.3 Jlns wactoTHOro BeIxoza — Yactotromep 53220A.

5.4 Jlns TokoBoro Bexozia 4-40 MA - Mymstumetp 34461A.

6. PacCYNTHIBAIOT OTHOCHTEIBHYIO MOrPEMIHOCTE 10 hopmye (2):

Xu

56X = ;X -100% )

rie X — YCTAaHOBJIEHHOE 3HAYEHHE CHJIBI MOCTOSHHOrO TOKA, MOJy4aeMoe Io dopmyie
(D;

X,, — 3HAuEHHE CHJBI TOCTOSHHOrO ToKa, Tpanciupyemoe ¢ TTOO u mpuseneHHOe K
NepBHYHBIM 3HAYEHHAM MyTeM YMHOKEHHA HA epeaToqHbIA KO3 HIHEHT.

Pe3ynbTaThl WCHBITAHHA CYHTAIOT  yAOBJIETBOPHTEILHBLIMH, €CJIH  MOTPEIHOCTD
K03 duIHenTa MacITabHOrO Mpeodpa3oBaHys CHIIb! IOCTOAHHOTO TOKA HAXOMUTCSA B PE/ciax,
YKa3aHHBIX B IIPUIIOKEHHH A.

10.2 Onpezenenue morpemHOCTH Ko3dduumenta macmraGHoro npeoOpa3oBaHHs CHIIBI
HocTosHHOrO Toka TTD0, OcHAEHHOro IM(POBBIMH BBIXOZAMH, MPOBOAMTCA B ClEAYIOMICH
0CJIe/IOBATEIbHOCTH:

1. CobupaioT cxeMy NOAKIIOUeHHH cornacHo PucyHok 1.

Jlns nposepku TTDO B naHHOM CXeMe MCIONIBL3YIOTCS CONCHOM/IBI (cM. mpuioxkenue b),
BKITIOYEHHBIE TIOC/IeI0BATENBHO M TOAKIIOYaeMble K HCTOYHHKY mocTosHHoro Ttoka Delta
Elektronika SM 30-200 (nanee 1o TEKCTY — HCTOYHHK).

2 Jlns mosepsiemoro TTDO ycTaHaBIMBAIOT B 3aBHCHMOCTH OT HOMHHAIBLHOTO
TIEPBUYHOTO TOKA COOTBETCTBYIONIEE KOJNHYECTBO BHUTKOB rubKOro 4yBCTBHTEIBHBIM JJIEMEHTA,



onMpasck Ha macmopT W PD Ha ycrpoiicTBo. [ OCTaqbHBIX MCIIOJIHEHMH NaHHBIA MYHKT
TpeOyeTcs MPONMyCTHTD.

3. BocnipousBoasT S5 pasNMuYHBIX  MCOBITATENbHBIX CHIHAIOB, PaBHOMEPHO
pacnpenenéHubX B auanazone ot 10 1o 120 % oT HOMHHAJIBHOrO TOKA, ¢ MOMOIIBI0 HCTOYHHKA
MUTaHHS.

4. BBIXOZHYH0 CHJIy NOCTOSHHOTO TOKa PpacCYMTBHIBAIOT, CHHMas TMOKa3aHHs C
HaHOBOJIbTMETpa/MHKpooMMeTpa 34420A (manee mo Tekcty — 34420A), MOAKIIOYEHHOIO K
mynty AKUII-7501, no ¢popmyne (1).

3. U3MepsioT 3HaYeHHs CHIIBI TOCTOSHHOTO Toka oT TT30:

5.1 Jlns Beixona 61850 - YIIBK-MD 61850

5.2 JIna Modbus nyTeM cuMTHIBAHHS 3HAYEHUH perucTpoB ¢ nomomsio [I9BM
6. PaccYMTHIBAIOT OTHOCHTEIBHYIO TIOTPEHIHOCTE 10 Gopmyie (2).

Pe3ynpTaThl MCNBITAHMS CYMTAKOT  Y/IOBIETBOPHTEIbHBIMH, €CIH MOrPEIIHOCTh
ko3 dunrenTa MacmrabHoro npeobpasoBaHUs CHIbI MOCTOSHHOIO TOKA HAXOAUTCSA B Npe/eax,
YKa3aHHBIX B IPHJIOKEHHH A.

10.3 Onpenenenue COOTBETCTBHs KJaccy TOYHOCTH H3MepHTensHOro TT s BeIXOna
61850 mpoBoaMTCA B CEAYIOMIEH MOCIEA0BATEIbHOCTH:

1, CobupaioT cxeMy MOJKIIOYeHHIH coriacHo PrucyHok 3.

2. Jlns nosepsemoro TTDO ycraHaBiIMBalOT B 3aBHCHMOCTH OT HOMHHAIBHOIO
[IEPBHYHOTO TOKA COOTBETCTBYIOINIEE KOIMYECTBO BUTKOB 'MOKOTO YyBCTBHTEIBHBIM 3JIEMEHTA,
onMpasch Ha nacmopT ¥ PD Ha ycTpoicTBO. JINs OCTATBHBIX HCHOJNHEHHH MAaHHBIA MYHKT
TpebyeTcs MpPOnyCTHTE.

3. Bocnpou3BOAAT HCIBITATENBHBIH CHTHAI € MOMONIBIO HCTOYHHKA B COOTBETCTBHH C
n.12.2 TOCT P M3K 60044-8-2010.
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Pucynok 3. Cxema /u1s onpejie/ieH|s COOTBETCTBHS KI1acCy TOYHOCTH
u3meputensHoro TT s Beixona 61850

Ta6nuua 4. CoctaB npuOOPOB HCMBITATEIBHOIO CTEHA

Ne IIpubop
1 JIATP

2 | Harpy3sousslii Tpacopmarop

3 Karymka MeiHOrO nposoja




UysctBuTenbHeli anement TTO0

20b TT20 npoussoactso [IpodoTtek

OTaJIoHHBIH TpaHchopMaTop TOKa

APM VYIIBK-MD3 61850

MynsTumetp 3458A u3 cocrasa YIIBK-MD 61850

Wctounuk Tounoro BpeMeru CCB-1T"

= | O|0[A ||~

0 | llynT sTanonusii 6e3peaktuBHbli u3 coctapa YIIBK-MD 61850

4. [TonydatoT  3HAYeHHs  MOTPEmHOCTH  Kodddumuenta  MacmrabHOrO
npeo6pa3oBanus | yria (a3oBoro CABHIra CHIIBI MEPEeMEHHOTO ToKa (s Bexona 61850) ¢ APM
VIIBK-MD 61850.

Pe3ynbraTthl MCOBITAHHS CYHTAIOT  YAOBJIECTBOPHTENBHBIMH, €CJIM  IIOTPENIHOCTD
ko3 dunmenta MacmrabHoro nmpeodpa3oBaHHs H yria (asoBOro CABHTa CHIIBI TIEPEMEHHOIO
Toka (115 BeIxoaa 61850) HaxomuTes B mpeaenax, ykasanusix B m.12.2 TOCT P MOK 60044-8-
2010.

10.4 Onpenenenue cOOTBETCTBAS Kiaccy TouHocTd 3ammuTHoro TT s Beixoaa 61850 na
HOMMHAIILHOM TOKE TIPOBOJIATCS B CIEAYIOMIEH ITOCIE10BATEILHOCTH:

1. CobuparoT cxeMy NOAKIIOYeHHH cornacHo PHcyHOK 3.

2. lns nosepsemoro TT30 ycTaHaBIMBalOT B 3aBHCHMOCTH OT HOMHHAIBHOIO
IIEPBUYHOrO TOKA COOTBETCTBYIONIEE KOIHYECTBO BUTKOB 'MOKOIO YyBCTBHTE/IBbHBIM JJIEMEHTA,
onupasch Ha macmopt ¥ PD Ha ycrpoiicTBo. [l OCTaibHBIX HCIOJIHEHMH NaHHBIA TYHKT
TpeOyeTcs MpPONyCTHTB.

3. Bocnpou3BoasT MCHBITATENBHBIH CHTHANI PaBHBIH HOMMHAILHOMY 3HA4€HHS TOKa C
MOMOIIIBIO HCTOYHHKA.

4. [TonyyaroT  3Ha4eHHs  MOrpemHOCTH  Ko3hduimenTa  MacmTabHOTro
npeobpa3zoBaHus M yria (a3oBOro COBHIa CHJIBI IIepeMEHHOro Toka (mns Beixoxa 61850) Ha
HoMuHAITEHOM ToKe ¢ APM YIIBK-MD 61850.

Pe3ynbTaTel MCNOBITAHHS CYMTAIOT  YAOBIETBOPHTENLHBIMH, €CJIH  TOIPENTHOCTb
ko3¢ dummenta macmTabHOro npeodpa3oBaHHMs Ha HOMHMHAJIBHOM TOKe, MOTPEMIHOCTh YIia
(a30BOTO CIBUra HA HOMHHATBHOM TOKE HAXOIATCS B mpesenax, ykasaneeix B m.13.1 TOCT P
M3K 60044-8-2010.

10.5 Onpenenenue cooTBeTCTBHS Kiaccy TouHOcTH 3amuTHOro TT mns Beixoxa 61850 B
JMana3oHe OT HOMHHAILHOTO TOKA JI0 TOKA Npe/ebHOM KPaTHOCTH NPOBOJMTCS B CIICAYIOLICH
1OCJIEI0BATENbHOCTH:

1. CobuparoT cxeMy MOAKIIOYEHHIT cornacHo PucyHok 3.

2. Ina mosepsemoro TTDO ycraHaBIMBaiOT B 3aBUCHMOCTH OT HOMHHAIBHOTO
TMEPBAYHOrO TOKA COOTBETCTBYIONIEE KOJIHYECTBO BUTKOB TMOKOTO YyBCTBHUTEIBHBIM JJIEMEHTA,
onmupasch Ha macropT W PD Ha ycTpoiicTBo. JIns OCTAaNbHBIX HCIIONHCHHH NaHHBIA ITYHKT
TpeOyeTcst IPONyCTHTD.
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PKCYHOK 4. Cxema ans onpeae/iCHHs COOTBETCTBHA KIacCy TOYHOCTH

3amuTHOro TT B Mana3oHe TOKOB Ipe/iebHOM KPaTHOCTH [U1d Beixoaa 61850

Tabmuna 5. CocraB mpuOOpPOB HCIBITATEILHOIO CTEH/A

Ne IIpudop

1 Tpanchopmarop Toka 31eKTpoHHEIH onTuyeckuit TTIO sranoHHbIH
2 | Ilosepsiemsiit TT30

3 | Ucrounuk Tounoro Bpemedn CCB-1I"

3. Bocnpou3BoaaT 5 HCIBITATENBHBIX CHIHAIOB K&KIOH NOJISPHOCTH C PaBHOMEPHBIM
pacnpe/iefieHHeM B JMana’oHe OT HOMHHAIBHOrO TOKa 10 TOKA MpeieNbHOH KpaTHOCTH JUId
nansoro TT20. JlomyckaeTcs MpUMEHEHHE 3aTyXalOMEro CHHYCOHAAIBHOIO CHTHAMA.

4. Tlony4aroT 3HAYEHHs TONHOH TOKOBOM IIOTPEIIHOCTH M MAaKCHMAIbHOH IHKOBOH
MTHOBEHHOM TOrPEeIIHOCTH CHJBI NepeMeHHOro Toka (s Beixoza 61850) B nmamasone ot
HOMMHATHHOTO TOKa /10 ToKa npejesbHoil kparHocTH ¢ [TK Analyzer61850.

Pe3ynbTaThl HMCIBITAHWS CYHTAIOT Y/AOBJIETBODHTEIBHBIMH, €CIH TOJHAd TOKOBas
MOrpelHOCTh B HOMHHAIBHOM [Hana3oHe MEPBHYHOTO TOKA H MAKCHMaJIbHO MHKOBasd
MTHOBEHHasi IIOTPENIHOCTh B MANa3oHe 0T HOMHHAJIBHOTO TOKA 710 TOKa NMpeeNbHOMH KpaTHOCTH
(st BBIXOz1a 61850) HaxonsTes B mpezenax, ykasanusix B m.13.1 TOCT P MOK 60044-8-2010.

10.6 OnpeneneHHe NOTPEIIHOCTH HHTErpaTopa 3HAYEHHS CHIBI TOCTOSHHOIO TOKa
(AMITYICHBIH BBIXOJI) TTPOBOIMTCS B CIIEYIOMIEH MOCIe10BaTEIbHOCTH:

1. CobuparoT cxeMy MOAKII0YeHHI cornacHo Pucynok 1.
2. BoCnpoH3BOAAT MCIBITATEIbHBIA CHTHA PaBHbIH HOMHHAIBPHOMY 3HAYEHHs TOKa C

MMOMOIIBK HCTOYHHKA.



11 O®OPMJIEHHE PE3YJIbTATOB IIOBEPKH

Ha OCHOBaHHH TNONOXHTENBHBIX pE3yJLTATOB 10 TYHKTaM pasjena 9 BEIMHCHIBAIOT
CBHJIETEITHCTBO O TIOBEPKE, 1O (hJOpME U COEPIKAHHIO COOTBeTCTBYyIomEee TpebGosanusam I1pukasa
Munnpomtopra Poccun ot 31.07.2020 Ne 2510 (ITpunoxkenue Ne3) "O6 yreepinennn Iopsixa
NpOBEICHHS MOBEPKH CPEICTB H3MEPEeHMi, TpeOoBaHWii K 3HAKY MOBEPKH H COIEPXKAHHIO
CBHJIETENBCTBA O MOBEpKe".

3HaK MOBEpPKH HAHOCHTCS HA CBHAETENHCTBO O TMOBEPKE HJIH CPEJICTBO U3MEPCHHH MyTeM
HaHEeCEHWs OTTHCKAa [OBEPHUTENBHOrO KieHMa. 3Hak IIOBEPKH HAHOCHTCS Ha CpeACTBa
M3MEPEHHHl,  KOTOpble [0  pe3yJIbTaTaM MOBEPKH  COOTBETCTBYIOT METPOIOrHYECKHM
TpeGOBAHMAM, H KOHCTPYKIHsS KOTOPHIX NpPEeIyCMAaTpUBAeT BO3MOXKHOCTb HAHECEHHS 3HAKOB
TIOBEPKH.

Ha OCHOBaHHMH OTPHIATENbHBIX PE3yJIbTATOB MO IYHKTaM pasjena 9, BBHIMHCHIBAIOT
W3BELICHHE O HENPUIOJHOCTH, Mo (OPME M COAEPXKAHHIO COOTBETCTBYIONIEE TPEOOBAHMIM
TIpuka3a Murnpomrtopra Poccuu ot 31.07.2020 Ne 2510 (TTpunosxenue Ne3) "O0 yTBepKaeHHH
Ilopsinka NpOBEIEHHs TOBEPKH CPENCTB H3MepeHMH, TpeGoBaHuil K 3HaKy MNOBEPKH H
COJICP/KAHHIO CBHIETENECTBA O TMOBEPKE", ¢ yKa3aHWEM NMPHINH HENPUTOHOCTH.

Pe3ynbTaTel IOBepKH 0GOPMIISIOT IyTEM 3alIHCH B MPOTOKOJIE TIOBEPKH. PekoMeHIyeMas
¢opma IpOTOKOIa MPeICTaBIeHa B MPUIOKEHHH B.

CsezieHHs 0 pe3yibTaTax MOBEPKH CPEACTB M3MEPEHHH B HEJIX MOATBEPIKIACHHA
TOBEPKH JOJDKHEI ObITh Tiepesansl B Oenepanbblii HHOOPMAMOHHEL (OHI 10 06eCTIeYeHHIO
GIMHCTBA HM3MEPEHHH B COOTBETCTBHH C TOPAAKOM CO3JaHHs W BeleHus PeneparbHOro
HH(OPMAIHOHHOTO (BOH/A 0 0GECTICeYEHHIO €IMHCTBA H3MEPEHHH, NIepe/iadn CBEICHUH B HETO
M BHECEHHS H3MEHEHHMH B JaHHBIE CBeJCHHs, IPEIOCTABICHHA CONCPKALIMXCA B HEM
JIOKYMEHTOB M CBEJICHMH, MpeXycMOTPEHHBIM dacThio 3 cratbd 20 DexepanbHOro 3akoHa
Ne 102-@3, akkpeIMTOBaHHBIM Ha MOBEPKY JIMIOM, MPOBOAMBIUMM TIOBEPKY, B CpOKH,
COINTAaCOBAHHBIE C JIMIIOM, MPEACTAB/SIONMM CpEACTBA HM3MEPEHHH B TMOBEPKY, HO HE
npeppimatonme 20 paGoumx aHEH (1714 CPEACTB H3MEPEHHH, NPUMEHAEMBIX B KaueCTBE
STAJIOHOB €OMHMI BeMYKH) H 40 pabouyux aueH (M1 OCTAIBHBIX CPE HW3MEpEeHHi) ¢ JaThl
NPOBe/ICHHS TIOBEPKH CPEeZICTB H3MEPEHHH.

Haganpauk otaena 206.1 C.IO. Poroxun
OI'yI1 «BHUUMC»
3amecTHTeNs HavaTEHUKA oTAena 206.1 M.B. ['pumun

OI'vIl « BHUUMC»



[TpunoxeHue A

(obsi3aTensHOE)

METPOHOI’H‘ICCI{HC H TEXHHYCCKHE XapAKTEPHCTHKH

Tabmuma A — MeTponornyeckue M TEXHHYECKHE XapaKTepHCTHKH

XapaxkTepHCTHKa

3HaueHue

HomunansHoe HanpsikeHue, KB

ot 0 mo 750 kB

HomuHaIbHEIH NepBHYHEIH TOK [HOM, A

ot 1 mo 600 000

Krnaccsl TouHOCTH H3MepuTensHOro 1T Ha
IIEPEMEHHOM TOKE

0,1; 0,28; 0,2; 0,5S; 0,5; 1,0

Knacer! TounoctH 3amurtHoro TT Ha
NepeMEHHOM TOKe

5P; STPE

[Tpenernsl 1omycKaeMo# OTHOCHTEILHOM
MOTPEIIHOCTH U3MEPEHHH CHIIBI TOCTOSHHOTO
TOKa, %o

+0,1; £0,2; £0,5; £1,0

HoMmunanesHas yacrorta H3MEPAEMOT 0 TOKAa,
I'n

ot 0 (moctosiHHBIH TOK) 10 9 000

HomuHanbHbIH KO3()QHIHEHT pacIIupEHHOTO

or 1,2 10 8,0
HNEPBHYHOrO TOKA
Konmue H3M T
0 CTBO H3MepseMBIX (a3 ToKa or1 203
HoMuHanesHOE  H3MepseMoe  BTOPHYHOE
P P 100 / V3, onumonansHo ot 1 g0 300 B
HanpsbkeHnue, B
Jluanazon H3MEpAEMOTro BTOPHYHOTO

HalnpsyXeHUs, % OT HOMHHAJIBHOTO

ot 2 go 150, omonansHO — 10 190

HoMuHampHAas JacToTa
BTOPHYHOTO HaNpsbkeHHs, [ 1

H3MEPAEMOTI0

ot 0 (mocTosHHBIH TOK) 10 9 000

Knaccel TOUHOCTH U3MEPEHHS HANIPSKCHUSA

0,05; 0,1; 0,2; 0,5
Ha NEPEeMEHHOM TOKE
KonnyecTBO H3MepseMsIX (a3 HanpsKeHHs i 3
Koau4uecTBO BCIIOMOTaTEIbHBIX
Or0mo 10

HHU3KOYPOBHEBBIX BBEIXOJ10B

Tun BcrnoMOraTelbHBIX HH3KOYPOBHEBBIX

YacTOTHBIH, HMITYJILCHBIH, TOKOBBIH,

BEIXOJIOB NOTEeHIHATBHBIH, CyX0H KOHTaKT
HoMmuHansHOe HanpsokeHHE

BCIIOMOTATEIFHOIO NOTEHIHAIBHOTO BEIXOM4, ot 0,05 no 10

B

MakcHMaILHOE COMPOTHBIICHHE BTOPHYHOH

LIENH BCIIOMOTaTEILHOr0 MOTEHIHATIBEHOTO 400

BEIXOIa, KOM

HoMuHaIbHBIH BTOPHYHBIH TOK ol A

BCIIOMOTraTeJIbHOIO HU3KOYPOBHEBOI'O




XapakTepucTHKa

3HaueHue

TOKOBOT'O BBIXOJa, MA

MakcuMansHOe COMPOTHBICHHE BTOPHYHOM
€M BCIIOMOTaTeIbHOr0 HU3KOYPOBHEBOTO
TOKOBOTO BEIX0Ja, OM

50

HomunansHsli ko3ddunueHT
npeobpa3oBaHusi BCIIOMOraTeIbHbIX
YaCTOTHBIX BBIXOJI0B, [ /KA

or 1 mo 150 000

MuHHMaIbHOE CONPOTUBICHHE BTOPHYHOR
[IEMTH BCIIOMOTATEIbHBIX YaCTOTHRIX
BEIX0I0B, OM

100

HoMmunansHOe 3HaYEHHE BCIIOMOTaTeJIbHOTO
HHTETPUPYIOLLEr0 HMNYJILCHOTO BEIX0JIA,
KA-C

ot 1 mo 400

MuHHMaTBEHOE CONPOTHBICHHE BTOPHYHOH
LEMH BCIIOMOTaTeIbHOrO HMITYJILCHOTO
BBIXOAa, OM

1000

[Tepron o6GHOBIEHHS NaHHBIX Ha
BCIIOMOTATEIBHBIX HH3KOYPOBHEBBIX
YaCTOTHBIX, HMIYJILCHBIX, TOKOBBIX H
Modbus noprax nepeaHei naHenu, Mc

ot 0,2 no 3000

YacTtoTa auckperusann no Beixoxy "MK
61850-9-2", BEIOOPOK B CEKYHIY

ot 100 mo 64000

Tun Bxoaa CHHXPOHH3AllHH BPEMEHH

1PPS ontuueckwuii (cnan/GpoHT),
1PPS snexrpudeckuii (cnan/¢poHT),

PTP

[lepron yaep:kaHus 4acTOThI IPH
OTCYTCTBHHM BHEIIHEH CHHXPOHH3AIlHH, C, HE 60
MeHee
To4HOCTE CHHXPOHH3AIHH BPEMEHH 110

P P ot 0,1 mo 25
BHEIIHEMY UCTOYHHKY, MKC

Hana3oH MPOoNyCcKaHHs 4acTOT MpPH

a porty P ot 0 xo 9000

COXpaHCHHH KJlacca TOYHOCTH, 'y




[Mpunoxenue b

(obsa3aTensHOE)
O0ocHoBAHHE METOAHKH NPOBEPKH ¢ HCMOIb30BAHHE COJICHOHI0B

B ocHoBe u3Mepenus Toka TTDO nexur mcnons3oBanue 3hdekra Papames. ekt
Mapanes BbI3bIBaeT CHBHI (a3 A¢ MeKAy UHPKY/IAPHBIMH CBETOBHIMH MOJaMH B OTpE3Ke
YyBCTBHTEJILHOTO BOJIOKHA dl, HAXOJAMIEMCS B MArHHTHOM TOJIE H3MEPSEMOr0 3NEKTPHYECKOTO
TOKA COIJIacHO (hopmye:

Mp=2-[V(B.d]) (.1)

rae (B,dl) — npoekuys HHAYKIHH MarHUTHOTO 1oJis B, 00ycIoBI€HHOr0 MPOTEKAOIIHM TOKOM,
Ha 3JIEMEHT JUTMHBI BOJIOKHA, YMHOMKEHHAs Ha 3TOT JJIeMeHT, V — KoHcTanTa Bepae, L — [uiMHa
BOJIOKHA.

[IpH W3MepeHHH 4YyBCTBHTENbHOE BONOKHO TTDO 3aMBIKAalOT B KOHTYp, OXBaThIBAIOIIEM
MeJIHBIE BUTKH COJIEHOHJIOB C TOKOM, JUIsSl TOTO YTOOBI HCKITIOUATh Mapa3HTHBIE CHIHAJBL. B aTOM
cilydae ¢ y4eToM JBOWHOrO MPOXO0JKIEHHS CBETOBBIX BOJIH 110 BOJIOKOHHOMY KOHTYPY CABHI (a3
A TpONOPUHOHANICH HPKYJIALMH MAarHHTHOTO 10Js [ 1o 3aMKHYTOMY BOJIOKOHHOMY KOHTYDY:

D=4V §(B.d1)=aVu,§(H.d]) (5.2)

Ecnu uyBCTBUTENbHbIH 3eMEHT HMeeT Ny BOJIOKOHHBIX KOHTYPOB (BHTKOB), TO BEIP@KEHHE
Juist caBura ¢as 4 uMeeT BUI:

Ap=4V§(B.d )= 4V, N §(H.d 1) (B.3)

Ha ocHoBanuu ypaBHeHHs Makceenia (Teopema 0 HHPKYJISIHA BEKTOpa MarHMTHOTO 1MOJIs)
LMPKYIISLMsS BeKTopa H MO MpOM3BOJIEHOMY 3aMKHYTOMY KOHTYpPY paBHa anreOpandeckoi
CyMMe TOKOB, IIEPECEKaONIMX MPOH3BOIBHYIO MIOBEPXHOCTD, 3aMBIKAEMYIO Ha 3TOT KOHTYP:

fH.dD=Y"1 (5.4)

B ucnone3yemoii s nosepkn TTOO cxeme 9yBCTBHTENIbHOE BOJOKHO MPOXOIUT BHYTPH
HECKOJIBKHX COJICHOMIOB H 3aMBIKaeT KOHTYP BHE 3THX COJIeHOMIOB. IIpoBoaa (MeIHBIE BHTKH)
C OIHHM H TeM e TOKOM /,, TepeceKyT IJIOCKOCTh KOHTYpa CTOJBKO pa3, KaKOBO CyMMapHOe
YHCII0 BUTKOB B 3THX cosieHouax. Toraa:

" 1.=I_Nn (B.5)

i=1"1
I, — 3HaYEHHE CHJIBI TOCTOSHHOTO TOKA YCTAHOBJIEHHOH ¢ HCTOYHHKA M KOHTPOIMpYeMas C
nomompsio katymky P310 u BomsT™erpa Agilent 34420 A;
Ny — KOJTHYECTBO TOKOBBIX KaTyIIeK;
H— KOJTMYECTBO BUTKOB B OJIHOM TOKOBO# Katyuke (n=800).

U Beipakenue (3) MOXKHO 3amMcaTh CleAyIOUHM 00pa3oM:
Ap=4-V-p,-N,-I -Nn wma Ap=4-V-py N1, (b.6)
rie Ly =l Nen (B.7)

— 3KBHBAJICHTHAA CHJIA MOCTOSHHOTO TOKA, MO3BOJIAIONIAsA ¢ [IOMOIIBIO COJIEHOH 1A IIPOBEPATH
TT30, ucnonb3ys TOKH [ MEHBIIMX 3HAYECHHH.



[punoxenue B

(pexomeHIyeMoe)

IIporokon (nepBuunHoii) nosepxn Ne
K CBHETEJILCTBY 0 moBepke Ne

oT

1 CpeacrBo u3mepeHwuii:
Tpancdopmarop Toka anekTponHsli ontuyeckuit Tuna TTI0 ucnonHeHue
TT20-

3aBojickoii Ne rOJ1 BBIITYCKa

Per.Ne
2 H3rotoBuTen
3 IloBepeHO B COOTBETCTBHH € JOKYMEHTOM

2 CpeacrBa noBepkH:

3 Ilpn caexyomux 3HAYMEHAAX BIAHAIOMHEAX GAKTOPOB:

- TEMIIepatypa -
- OTH. BIIQXKHOCTH %
- aTM. JIaBJICHHE klla

4 Pe3yabTaThl NOBEPKH:

HaumenoBaHHe onepanny NoBepKH CooTBercTBHE
Bremnuit ocMoTp

OnpoGoBanue
ITpoBepka METPONOrHYECKHX XapaKTEPHCTHK
IToareepxnenue coorsercreus [10

MeTpoJsiornyeckne XapaKTepHCTHKH
5.1 Onpenenenue coOOTBETCTBHS KiIacCy TOYHOCTH W3MmeputentHoro 1T s BeIXona
61850

Tabauua | - JlelicTButenbHble 3HauyeHus amruuTyaHoi Af u yrnosoit A norpewrHocteii Toka TT x.
toyHocTH 0,28 mo TOCT P M3K 60044-8-2010.

3HayeHHe NEPBHYHOIO [MorpemHocTh MoBepseMoro TpaHcgopmatopa
HomuHanbHbli Daza Toka, % ot Af, % Ao, MuH
TOK, A HOMHHAIBHOIO
IHAYSHHS takr JOMycK takr NONYCK

120 0,2 10

100 0,2 10

A 20 0,2 10

5 0,35 15

1 0,75 30

120 0,2 10

100 0,2 10

B 20 0,2 10

5 0,35 15

1 0,75 30

C 120 0,2 10

100 0,2 10




20 0,2 10
5 0,35 15
1 0,75 30

Ta6nuua 2 - JeiicTBuTenbHbIE 3HaueHus ammnTyaHoi Af u yrnosoi Ag norpemHocteii Toka TT K.
touroctH STPE no 'OCT P M3K 60044-8-2010.

3HaueHHe NepBHYHOIO TMorpewHocTs nosepsemMoro Tpaichopmaropa
] 0,
HomHHanbHbIH i ToKa, % oT Af. % A, MiH
TOK, A HOMMHAbLHOIO
3HAYEHNA Gakr AOMyCK dakt JOMYCK
A 100 0,2 10
B 100 0,2 10
C 100 0,2 10

Ta6nuua 3 - JleficTBUTENbHbIE 3HAYEHHWS MOHON TOKOBOH MOTPELIHOCTH W MAKCHMATbHOH MHMKOBOH
mrHoBeHHo# norpewxocTd Toka TT k1. Tounoctd STPE no 'OCT P M3K 60044-8-2010.
MorpemwHocTs NoBepseMoro TpaHcdopmaropa
3Ha4yeHHe NEepPBHYHOr0 Ginzn [Tonxas TokoBas MakcumansHas NHKOBas MrHOBEHHAsA
TOKa, A MOrpelHOCTb, % norpemHocTs, %
tdakr JIOMYCK thakt JIOMYCK
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

th|ta|n|n|un|n|a|a |l ala|talun|un|ala || |aa |LaLa |[La [La (e L L | L

Tabnuua 4 - JleiicTBUTeNbHbIE 3HAaYeHHs aMIUIHTYAHOH Af u yrnoeod A@ norpellHOCTeH HanmpsXKeHHA
MOZLY/Isl U3MEPEeHHs HanpsKeHns K. TouHocTH 0,1

3Ha4yeHHe NepBHYHOrO TlorpelwHOCTs NoBepAeMoro TpaHcdopmaropa
0
HomunansHoe Dusa HanpsokeHus, % ot Af, % Ao, MHH
HanpsxeHue, B HOMUHA/IBHOTO
3HAYEHUs takr NOMyCK takT JOMYCK
150(190) 0,1 5
A 120 0,1 5
100 0,1 5




80 0,1 5
20 0,2 10
5 0,2 10
2 0,2 10

150(190) 0,1 5

120 0,1 5

100 0,1 5

B 80 0,1 5
20 0,2 10
5 0,2 10
2 0,2 10

150(190) 0,1 5

120 0,1 5

100 0,1 5

C 80 0,1 5
20 0,2 10
5 0,2 10
2 0,2 10

5 BuiBoa:
IHoBepurenn
TTodnuce Huuyuans, ghamunun

JlaTta noBepkn




