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I'OCYJIAPCTBEHHAS CUCTEMA OBECIHEYEHMS EJIMHCTBA U3MEPEHUHA
TpanchopmarTopbl TOKA HIHHHBIC
METOJIHUKA ITOBEPKH
MIT 59-26-2023

1 O6mue nosoxkenus

1.1 Hacrosimas MecTo;MKa pacnpocTpansieTcs Ha TpaHcopMaTopsl TOKa MWHABIC (ance —
Tpancopmatopst), nirotobaeHHsle OAO «C3TT» r. EkarepunOypr, H yCTAHABIMBAET METOAbI M
CpeAcTBa NEPBUYHOR M nepuojmyeckoii nosepok. Iosepka rpancdopmMaropos 10/DKHA NPOU3BOAMTLCH
B COOTBETCTBHH ¢ TpeOOBaHHAMH HACTOSILEH METOIHKH.

1.2 Tlpu npoBC/ICHAN MOBEPKH JI0JKHA 00CCTICHBATBCS MPOCIICKHBACMOCTE Tpanc(opMaTopon
k  I'DT152-2023 «TocymapcTBeHHOMY — MEPBHYHOMY — 3TAIOHY  €AMHHL  KO3(HUHEHTOB
1peodpazoBanus CHiIbl JJIEKTPHYECKOIO TOKa» COIVIACHO IOCYJAPCTBEHHOH [OBEPOYHOH cXxeMe s
CpeaCcTB H3MepeHHH Ko3(QQHIHEeHTOB Npeodpa3oBaHus CHIIbI JEKTPHUECKOTO TOKA, YTBEPKICHHOIM
nprkazoM O¢/ICpaibHOTO AreHTCTBA 10 TEXHUUCCKOMY PEryJIMpoBaHuio U MeTposoran Ne 1491 ot
21 uions 2023 r.

1.3 B nacrosimieii MeroanKe NOBEPKH pealli30oBana nosepka auddepenunaibibM (HyJIeBbIM)
METOZIOM.

1.4 B pesynbrare TMOBCPKH JOKHBI OBITh TOJTBCPIK/ICHBI METPOJIOTHYECKAC TpeOOBaHMS,
npHBeAcHHbIE B Tabnuue 1.

2 HopMaTHBHBIE CCBHIIIKH

2.1 B nacrosiel METoHKe HCIIOJIL30BAHbI CChUIKH Ha CIEYIOUHE JOKYMEHTDI:

[lpuxas Munnpomtopra Poccun ot 31 mons 2020 r. Ne2510 «OO yrBepkaeHHH HOpsjKa
MPOBEJCHAS TOBCPKH CPE/ICTB W3MCpeHHH, TpeGoBaHmit K 3HAKY TOBEPKH W COJICPKAHHIO
CBHETENLCTBA O MOBEPKEY

[lpukas Munucrepcrsa Tpyiaa ¥ counaipnoit 3aumist Poceuiickoii ®epepaunu or 15.12.2020
Ne 9031 «O0 yrBepxaenuH [IpaBui o oxpase Tpyaa IpH 3KCIUIyaTallHH IEKTPOYCTAHOBOKY

'OCT 12.2.007.0-75 CCBT. Uznemns anextporexanueckue. O0mme tpedopanns 6e30macHOCTH

FOCT 12.3.019-80 CCBT. Ucneitanus u uszmepenus snektpuyeckue. OOuwme TpeGoBaHus
OesonacuocTu

[Ipuka3 @enepajbHOrO areHTCTBa MO TEXHHYECKOMY pEryJIHPOBAaHHIO H METPOJIOTHH OT
21 nrons 2023 1. Ne 1491 «OO0 yrBepkiacHuH | 0CYIapCTBEHHON TIOBCPOYHOH CXEMBI JUIS CPE/ICTB
u3MepeHui Ko duuuesToB npeodpazoBarUs CHIbI MMEKTPHYECKOTO TOKa»



Tabnuna 1 — MeTposiorHueckue XapaKkTepuCTHKH

- 3uavexue Ui MO HKALH
THLLI THIL THIIJT THUIT TJII
HomunanbHoe Hanpsokenue, KB ot 0,66 no 24 0,66 0.66 0,66 or 10 1o 15
HoMHHAIBLHBIH [IEPBHYHBIA TOK, A ot 50 110 18000 | ot 8000 10 25000 | ot 75 mo 10000 | ot 3000 xo0 30000 | ot 400 mo 6000
HoMHHAIBHAS YacTOTA MEPEMEHHOTo TOKa, I'1l 50; 60
HoMHHANBHBIH BTOPHYHBIA TOK, A 1:2:5
Knacc TouHocTH BropuuHbx obmorok i | 0,28;0,2; 0,5S; 0.5 0,2S; 0,2; 0,5S; 0,2S; 0,2; 0,58; 0.28; 0,2; 0,58;
uamepenuii mo 'OCT 7746 - 2015 0.5:1:3:5: 10 ; 0.5:1;3 0,5 0,5;1
Kjnace TOYHOCTH BTOPHYHBIX OOMOTOK JUlst
3AIIUTHI
-0 'OCT 7746 - 2015 5P; 10P 10P 10P 5P; 10P 5P; 10P
-mo 'OCT P MDK 61869 — 2 — 2015 SPR; 10PR; PX; 5PR; 10PR; PX; | 5PR; 10PR; PX;
PXR i i PXR PXR
HomuHanbHas BTOpUYHas Harpyska, B-A, ot 1 110 300
BTOPHYHBIX OOMOTOK
Huokuuii npe/ieN BTOpH4HOi Harpy3ku, B-A, uis
tpancdopmaropos Kiaccos Tounoctd 0,28; 0,2; 1
0,58
[Tpumeyanus

1 JUisi KOHKPETHOTO TpaHC(OPMATOPa, €C/IH OIHO H3 3HAUCHHUH HOMHHAIBHON HArPY3KH ABJSETCH CTAHAAPTHBIM JUIS OJIHOTO Kjlacca TOYHOCTH,
TO JUIS IPYTOro KJIACCa TOYHOCTH, AONYCKACTCA 3HAUCHHE HAIPy3KH, HE ABJISIOMIEHCS CTAHAAPTHBIM 3HAYCHHEM.

2 JUisi TpancdOpMaTOpOB ¢ PACIIMPEHHBIM JAHANA30HOM EPBUYHOTO TOKA NOrPEIUIHOCTH TP TOKE 150 % u 200 % HOMHHAIBHOTO NEPBUYHOIO
TOKA He BBIXOJST W3 IIPE/IeJIOB JOMyCcKaeMbiX norperHocteit s 120 %o HOMHHANLHOTO NEPBHYHOIO TOKA.




3 llepeuens onepaunii NoBepku
3.1 Tlpu nposeeHHH HOBEPKH BLINOIHAIOT ONEPaLy, YKazalHble B Tabiuie 2.

Tabanua 2 — Onepauun nosepku

[IpoBesieHue onepauny npu

Homep pasnena (nyHkTa)

HawmenoBarmne onepannm MICPBHYHOMH NCpHOH- MCTO/IHKH TTOBCPKH, B
NnoBepKe YecKoii COOTBETCTBHH C KOTOPBIM
LHOBEpKe BBUIOJIHAETCS Oliepalus
MOBEPKU

Bremmuii ocMOTp cpesicTna

H3MEpPEHUH il Jla Jla B

IMosrotoBKa K HOBEPKE U

OITpOOOBAHHUE CPeICTBA H3MEPEeHHit fla Mla 2

Onpenenenne METPOIOrHYECKHX

XapaKkTePUCTHK CPEACTBA U3MEPEHHIL

U NIOATBEPIK/ICHNE COOTBETCTBHS Ja Jla 10

CPC/ICTBA H3MCPCHHH
METPOJIOTHYECKUM TPeOOBAHUSIM

4 TpeOoBanHs K YCI0BHAM NPOBE1eHHS NOBEPKH
4.1 Ilpu npoBeaeHHH NOBEPKA AODKHBI ObITH COOMIOAEHDI CAEAYIONIHE YCIOBUS:
— TeMIIepaTypa OKpysKalouero sosuyxa, °C
— OTHOCHTCJIbHAA BIAKHOCTDL BO31VXa. %
— SNEKTPONHTaRHE — o/iHO(a3Has ceth, B

—yactoTa. ['n

or 10 j1o 35:;

ot 30 1o 80:

ot 198 o 242;
ot 47.5 no 52.,5.

4.2 Cpexacrsa HOBEPKH 10JrOTaBIMBAIOT K padoTte COINIACHO YKA3AHMsAM, IIPUBEICHHBLIM B

SKCIUTYaTalHOHHBIX TOKYMEHTAX.

S TpeboBanus K cieHAJIHCTAM, OCYHIECTBISIONIHM OBEPKY

3.1 K nposesieAAo NOBEPKH JIOMYCKAIOT JTHIL, paboTaromuX B OpraHu3ailiy, aKKpeIHTOBAHHOH
Ha NpaBO MOBEPKH, H3YYHUBIUHX HACTOAMYI0O METOAHKY, 3KCIJIVATAallHOHHBIE JOKYMEHTBhI Ha
TpaucOpMaTopbl. MMEIOMIMX CTaK paboTbl B KadecTBe MOBEPUTEINEH CPEICTB H3IMEpPeHHi
3/IEKTPHYCCKHX BEJIHYHH HE MEHee OJHOTO roja M rpymiy JIONycKa Mo 31eKTpoGe30macHOCTH He

ke [11.




6 MeTposiorngyeckne H TeXHHYECKHe TPeDOBaHHS K CPEACTBAM NOBEPKH
6.1 Ilpu npose/ienuu MoBepKH NPUMEHAIOT CPEACTBA IIOBEPKHU COIJIacHo Tabumue 3.
Tabnuna 3 — Merposioruyeckue Tpe0oBaHHs K Cpe/ICTBAM MOBEPKH

| Onepauun Mertponornueckne TpeGoBaHHA K Cpe/ICTBAM ITepedens peKoMeHIyEeMBIX
TTOBCPKH, MOBEPKH, HCOOXOIMMBIC JUISi TPOBC/ICHHS CPEJICTB TIOBEPKH
TpPEOYIOLIHE MOBEPKH
[IPUMEHEHUS
CpeacTB
TOBEPKH
CpeacrBa n3MepeHuii Temneparypsl OKpyxatoiieii | TepMOTHIPOMETp  371€KTPOHHBIH
cpezsl B uanasone wamepenuit or mwnoc 10 °C g0 | « CENTER» 313,
wnoc 35 °C, [’ =+ 0.7 °C per. Ne 22129-09
CpencrBa H3MCPCHHH OTHOCHTCIIBHOMN BIIAXKHOCTH
Bo3ayxa B auanaszoHe ot 30 % no 80 %,
Imr=+25%
CpenictBa H3MepeHHIT HANPSHKEHNS THTAIOMICH Wsmeputenn nokazaresiei
ceTH B imanasone ot 198 10 242 B. ¢ KauecTBa YICKTPHUCCKOH IHCPrHu
OTHOCHTEILHOM MOrpeiHocTeIO He fonee 1% Pecypc-UF2,
Cpezacrsa u3mepenuii 4acrorsl nuTaiomei ceru 8 | per. Ne21621-03
Iuanasone or 47.5 mo 52,5 I'u, ¢ aGcomorHoi
norpenraocThio He 6omee 0.1 I'n
Jimanazor m3mepennii ot 200 kOm 0 100 I'Om, | Meraommerp 11C0202,
K1ace ToMHOCTH 2.5 per. Ne38890-08
Pabouuii srainon 2 paspaga  eauuuu | Tpancgopmarop TOKa
K03 dunmeHTa H yria MacmTabHOro | H3MEpUTeNbHbIH  TadopaTopHbIH
npeobpazoBaHms CHHYCOHabHOTO TOKa, npukas | TTHU-5000.51 per. Ne 55278-13
@enepanbHOro areHTCTBA M0 TEXHHMYECKOMY | MM JiBa TpanchopMartopa TOKa
Pasmen 9 peryiupoBanuio u Mmerposiorud Ne 1491 or 21 | srasonnsix ABYXCTYIIEHYATBIX
[lojroToska | HIOIA 2023 r. Hommuamehble 3HaueHud | UTT —3000.5, per. Ne 19457-00
K nosepke u | ICPBHUHOTO TOKa (5; 10: 15; 20; 25; 30; 40; 50;

onpobosanue

60; 75: 80: 100; 150; 200; 250; 300; 400; 500:
600; 750: 800; 1000; 1200: 1250; 1500; 2000,
2500; 3000: 4000; 5000) A. HOMWHATHHBIH
BTOpHuHbIi Tok 1 A, 5 A. xnacc Tounoctn 0.05

Homunanpubie 3Hadenuss TOKOB 1 A, 5 A,
Hpefeibl J0MycKaeMoH MOTPeNIHOCTH H3MEpeHHH

OTHOCHTCITBHOMH pasHOCTH JICHCTBYIONIHX
IHAYEHUH JABYX TOKOB
3=+(0,05"| Ao +1,5:107-|A5/+5:10°) %, upeuens
JIOTTy CKaeMOoH a0CoIIOTHOMH OT PEHIHOCTH

H3MCpeHNi  abComOTHOH  pasnocTH (a3 JByX
TokoB A=%(0,05°|As+1,5|Aor [+0.5)’

[Tpudop cpasuenuss KHT-05A,
per. Ne37854-08

Benomorarensioe obopyoBanue, | Peryjiupyemblii  HCTOYHHK TOKa
obecneunsaromee g0 200 % wsHomumHameHOTO | PUT-5000

NCPBAYHOIO TOKA MOBEpSieMOro Tpancdopmaropa

Benomorarensioe  oGopyaosanne.  paboumii | Harpysounoe YCTPOHCTBO
auanazon 1oka or lLyew (1 - 200) %, senwumna | HTT 50.5-1

Harpysku (1 — 100) B-A, xo3pdumuent
MOIIHOCTH Harpy3kn cos ¢ = 0.8, cos ¢ = 1




[Iponomxenne Tabauus 3

Onepanan MeTtponoriaeckie TpebOBaHHS K CPEICTRAM I lepeucHb PCKOMCHITYEMBIX

MOBEPKH, MOBEPKH, HEOOXOANMBIE IS TPOBEIEHHS CPEJCTB MOBEPKH

Tpedyioiue OBEPKH

MPHMEHSHHA

CPEJICTB TIOBEPKH

Pabouwii stamon 2 paspsaa cawnun | Tpancdopmarop TOKa
ko3punuenta W yrna  MacmTabHOTO | H3MEPHTE/IbHBIH  1abopaTopHblii
npeodpasosBanus  cunycompaipnoro toka, | TTU-5000.51 per. Ne 55278-13
npukas  deaepalbHOr0  areHTCTBA [0 | HIM JBa TpaHcdopmaropa Toka
TEXHHICCKOMY PeTyIHPOBAHHIO W | 3TATOHHBIX  JIBYXCTYICHYATHIX

Paznen 10
Omnpenenenne
METPOJIOTHYECKHX
XapaKTepPUCTHK
cpecTaa
H3MEpPEHHH H
OATBCPK/ICHHE
COOTBETCTBHS
cpeicrsa
H3IMEpeHHi
MCTPOJIOTHYCCKAM

TpeboBaHHAM

merponorun Ne 1491 or 21 wmons 2023 r.
Homunainbhbie 3HaYCHHS NEPBHYHOIO TOKA
(5: 10: 15: 20: 25: 30: 40: 50: 60; 75: 80:
100; 150; 200: 250; 300; 400: 500: 600; 750;
800; 1000; 1200: 1250: 1500: 2000: 2500:
3000: 4000; 5000) A. dHOMHHAILHBLIHA
BTOpHYHBIH TOK 1 A, 5 A, Kjacc TOYHOCTH
0.05

HTT —3000.5. per. Ne 19457-00

Homunanbhble 3Hauenns TokoB 1 A, 5 A,
1peJe/ibl J011YCKAaeMOH HOIPELHOCTH
H3MEPEHHH OTHOCHTEIBHOH Pa3sHOCTH
JICHCTBYIOIIHX 3HAYCHUH J[BYX TOKOB
8=+(0.05| Ao +1.5-107|As}+5-107) %,
npe/edsl Ao1yckaemoii adconoTnoi
MOTPENIHOCTH H3MepeHHii adcomoTHOH
pasHOCTH (Da3 JBYX TOKOB
A=%(0,05-]As/+1,5-|Aof | +0,5)’

[Mpudop cpasnenna KHT-05A,
per. Ne 37854-08

Jluanazon BOCHPOH3BEACHUH CHIIbI
nepeMenHoro Toka ot () 10 5 A. npenesisl
JIOTTYCKAeMO# OTHOCHTEIILHOH MOrPeNTHOCTH
BOCIMPOH3BEICHHI CHIIbl IEPEMEHHOTO TOKA
+0,1 %, upesenbl U3MEPEHUH HANPSDKEHH S
nepemenHoro toka 0,3 B, 3 B, 30 B, 300 B,
MIPE/ICITBI JIOTTYCKAeMOH OTHOCHTCITRHOM
MOrpelHOCTH N3MEPEHNiT HAMPHKEHU
nepemerinoro Toxa 0.1 %

Anamazarop TpanchopmMaropos
toka CT Analyzer,
per. Ne 40316-08

Jlnana3zoH MMIYJIBCHOTO  3IEKTPHYECKOIO
nanpsokenmst ot  1-10% g0 400 B ¢
ATHTENbHOCTBI0 HMmnyabea ot 2-101% 1o
2,5:10%, npe/esbl J011y CKaeMOi
abCOmMOTHOH  MOTrpeIIHOCTH  H3MEPEHHA
HANPSOKCHAS MTOCTOSIHHOTO TOKa
Au=%(0.5-1 02-8-Kot+1) MB. npejensl

jonyckaeMoi  abcoioTHON  HOrpelHocTH
H3MEpeHHA BpEMEHHBIX HHTEPBAJIOB
ATun=£(0,06/Fanep + 1:10° Tisu) €

mH(poBoi
HDO4054,

Ocuuniorpad
3aMmOMHHAKOIIHIA
per. No 53644-13

BenomorarenbHoe olopyaosanue,
obecueunsatoniee g0 200 % HOMHHAILHOIO
NEPBHYHOIO TOKa MOBEPSIEMOI0
Tpanchopmaropa

PerynupyeMbiii HCTOYHHK TOKa

PUT-5000

Bcromorarenbioe  obopy/iopanue, padounii
auanasoH Toka ot lyow (1 - 200) %, BennunHa
narpyska (1 — 100) B-A, xoodpduument
MOIIHOCTH Harpy3ku cos ¢ = 0.8, cos ¢ =1

Harpy3ounoe
HTT 50.5-1

YCTPOHCTBO

Ilpumecuanue: TPHA YBCITHYICHWUH BCIIHYTHHBI HAPY3KH 10Ty CKACTCs HCTOTR30BAaTh AHAJTOTHYHOC

HATPY304HOE YCTPOHCTBO (CXeMa NOAKIIOYEH s~ TOCEI0BATEIbLHAS).
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6.2 Jlonyckaercss MCHONL30BATL LPH [IOBEPKE JPYIrHe YTBEPKACHHbIC H aTIECTOBAHHbLIC
STAJIOHBl EIHHHIl BEJIHYHH, CpPEJCTBA H3MEpPeHHH YTBEPKIACHHOIO THNA H TOBEPEHHBIE,
Y JIOBJICTBOPSIONIAC MCTPOJIOTHYCCKHM TPeOOBAHASM, YKa3aHHBIM B Tabimre 3.

6.3 DTalOHbI J0/DKHBI OBITH IIOBEPEHE! (aTTECTOBAHBI), CPEJICTBA H3MEPEHHUH NIOBEPEHBI.

7 TpebGoBauusi (ycaoBHsi) no obecnedenHio 0€30MACHOCTH MNpOBeAeHHS
MOBEPKH

7.1 Tlpu nosepke Ttpancopmaropos codmoaaioT TpeboBaHHd 51eKTPOOS301IACHOCTH 1O
[OCT 12.3.019-80, I'OCT 12.2.007.0-75 u pykoBoacTByioTca Ilpasunamu no oxpase TpyJa NMpH
SKCIIyaTallWi  JICKTPOYCTAHOBOK, yTBepik/ieHHbIMH llpukasom MmuHucTEpcTBA Tpy/la H
coumanbHoii 3amuTel PO ot 15.12.2020 nons 2013 r. Ne 903n.

7.2 Takke J00KHbl ObiTh oOecneudenst TpeGoBauusi Oe30HACHOCTH, YKasaHHbie B
3KCILTYaTAIlHOHHBIX JOKYMEHTaX Ha Cpe/ICTBa MOBEPKH.

8 Buemnuii ocMOTp cpecTBa H3MEpPEeHHH

8.1 I1pu BHENIHEM OCMOTpe HEOOXOIUMO YCTAaHOBHTD:

- COOTBETCTBHE BHECIIHCIO BHAa TpaHchopMmaTopa CBEJICHWSM, NMPHUBC/ICHHBIM B ONMHCAHHH
THNA;

- COCTOSIHHE IOBEPXHOCTH HapPYIKHbIX H30JAHOHHBIX yacTei;

- COCTOSIHHE 3AIMTHBIX MOKPHITHI HAPYKHBIX YacTei:

- COCTOSTHUE TTONIAIOK TTO/1 3a3¢MIIAIONIHE 3aKHMEI, CC/IH TAKOBBIC HMCIOTCH:
- NpaBHIbHOCTB 3aMOJIHEHHA TabJIMUEK TEXHHUECKHX JaHHBIX:

- MAPKUPOBKa BLIBOLOB]

- COOTBETCTBHE KOHTAKTHBIX BBIBOJIOB:

- KOMIUICKTHOCTE.

9 [loaroToBKa K noBepKe u onpoGoBaHue cpeacTBa H3MePeHHH

9.1 KoHTponb YCITOBHH MPOBE/ICHHA MTOBCPKH

9.1.1 TIpoBecTH KOHTpPOJIb YCNOBHIl MPOBEACHHS MOBEPKH € NOMOMIBIO TEPMOTHIPOMETPa H
W3MEpUTeNs IOKa3aTelell Kauyecrsa OJIEKTPHYECKOH OJHEPrMM, YKasamiubiX B Tadauue s
COOTBETCTBHH IYHKTOM 4.1.

9.2 Tlposepka H1eKTPHYECKOrO CONPOTHBICHNA H30/ALIH

9.2.1 U3Mepenne CONPOTHBICHHS BTOPHYHBIX OOMOTOK TpaHC(OPMATOPa OTHOCHTETBHO
«3eMIAY» TIPOH3BOATCS Meraommetpom Ha 1000 B.

0.2.2 PeayabTaThl  MPOBEPKH  CUHTAKOTCA  MOJOXKHTENbHBIMM,  €CIH  CONMPOTHB/ICHHE
WI0/sIEHLIS IepBHYHOi oOMoTKH Tpancdopmaropos ne menee 1000 MOM, Juisd BTOPHYHBIX
obMoTok He MeHee 20 MOM i 50 MOM B COOTBETCTBHH € PYKOBOJACTBOM IO SKCILUTyaTallHH Ha
JIaHHYIO MOTH(DHKAIHIO.

9.3 Pa3marunyuBanue

9.3.1 PasMarHHYMBaHHe NPOBOJIAT HA [EPEeMEHHOM ToKe JacToToil 50 1. Tpancdopmatopsl ¢
HOMHHA/IBHOI YacToToi Beime 50 ' fomyckaeTes pa3MarnidHBaTh PH HOMAHATLHOH JacToTe.

TpanchopmaTopbl TOKa pa3MarHMYHBAIOT OAHKUM K3 TPEX YKA3aHHBIX HIKE crnocofoB:

1) Cxema pasMarHMuMBaHus IPHBEJCHA HA pUCyHKE 1. Bropuunyio 0OMOTKY 3aMbIKalOT Ha
Pe3UCTOP MONIHOCTHIO He MeHee 250 BT H CONPOTHBICHHEM R. OM. paccudThIBaeMbIM (C
oTknoneHueM B ipeaenax £10 %) no popmye

R = 250/ (1)
rie Tuou—  HOMHHATbHBINA BTOPHUHBINA TOK NOBEPSEMOT0 TpaHchopmaropa Toka, A.
‘Yepes nepsuunyio 0OMOTKY [POIYCKAIOT HOMHHANBILIA TOK, 3aT€M [UIABHO (B TeueHue OAHOM
WM IBYX MHHYT) YMEHBIIAIOT €ro 0 3HAaYCHHs, He NPEBBILAIOIICTo 2 % OT HOMHHAJIBHOTO.
2) Yepes nepBruHyi0 00MOTKY Tpancdopmaropa ToKa npH Pa30OMKHYTO# BTOPHUHOH 00MOTKE
MpoOMycKaloT TOK, pasHbiii 10 % OT HOMHHAILHOTO 3HAYEHHA MEPBHYHOIO TOKA, 3aTEM [LIABHO
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CHUKAIOT €ro JI0 3HaYenns. He npeppiuaomero 0,2 % oT HOMHHATBHOTO.

3) Uepes BTopHuHYIO 0OMOTKY TpaHcdopmaTopa ToKa MpH pa3soMKHYTOH TCPBHYHON obmoTKe
NPONYCKAOT TOK, paBHbiii 10 % OT HOMHHAIBLHOrO 3HAYCHHA BTOPHYHOrO TOKA, 3aTEM TMIABHO
CHUIKAIOT €10 /10 3Ha4enus. ie npeppiaiowero 0,2 % o1 HOMHHAIBLHOTO.

Te  Tn Tx

R
©® %’J O

A~ |8

rne G —cers (remeparop).

[p —peryampyeMoe yeTpoiicTBo (aBToTpancdopmarop):
Ti —noHMKAIOLUMH CHII0BOI Tpancdopmarop:

Tx -noBepseMslii TpaHchOpMATOP:

Ts —BcrmomorarteNbHEIH TpancgopmaTop ToKa:

R —pesucrop.

Prcynok 1 — [IpuMep cxeMbl pasMarHHIHBaHAs TpaHcopmaropa Toka

9.4 IIpoBepKa MPaBHIBHOCTH 0003HAYECHHS KOHTAKTHBIX 32KAMOB H BBIBOZIOB

9.4.1 CxemMa TPOBCPKH TpPHBC/ACHa Ha pHCYHKe 2 Wi pucyhke 3. llosepsiembrid (7%
tpascdopmarop u 3TanoH (7)) BKIOYAIOT B COOTBETCTBAH ¢ MAPKHPOBKOH KOHTAKTHLIX 3KHMOB.
3areM [UIABHO YBEIMYMBAIOT NEPBHYHBIA TOK /10 3HAYCHMA, COCTABISIOLIEIO (5 = 10) % or
HOMHHATBHOTO. B ci1y4ae npaBHIIbHON MapKHPOBKH BBIBOJIOB Ha MPHOOPE CPaBHEHHA (IIC) moxHO
ONPEENHT COOTBETCTRBYIOIINE 3HAYECHHA MOrPEIIHOCTEH MNOBEPAEMOTrO tpanchopmaropa. Ilpu
HEIPaBUILHOM 0003HAYEHHH KOHTAKTHBIX 30KHMOB H BbIBOJIOB H/IH HEHCIPABHOCTH 1I0BEPACMOIO
tpancdopmaropa cpabaThiBaeT 3amm@Ta B TpHOOpEe CpaBHEHHS TOKOB, B 5TOM Ciytac
TpanchopmMaTop AATBHCHIIICH TTOBEPKE HE MOJUICKHT.

10 Onpejesienne MeTPOJOTHYECKHX XapPAKTEPHCTHK CPeACTBA H3MepeHHH H
[OATBEps//IeHHE COOTBETCTBHSI CPEICTBA  M3MEPeHHH  MeTPOJIOrHYeCKHM

TpebOBaHHAM

10.1 Onpeaesenne NOrpenIHoCcTeH

10.1.1 CobpaTh cxeMy. NPEACTABICHHYIO Ha PHCYHKE 2 WIH PHCYHKC 3. TIOJIKJTIOYHB BBIBOTBI
BTOpHYHOH OOMOTKH 3TatoHHOro 7, (JOMONHHTENLHOTO ITATOHHOTO 7,) w nosepsemoro Tx
rpancdopmaropos K ozuonmentbiv Buisogam [IC. Yeranosuts ina HarpysouHoM ycrpoiicrse Z
TpebyeMoe 3HaYeHHEe Harpy3Kd ¢ HHIYKTHBHO-AKTHBHBIM ko3 unmentom MomHocTH cos ¢ = 0.8
FITH AKTHBHBIM KOO(QUIHCHTOM MOTITHOCTH ¢os ¢ = 1.

10.1.2 Perynupyrommm ycTpoiictBoM [, NJABHO YCTAHOBHTb 3HAYEHHE TOKA, PaBHOC
MHIHMAIBLHOMY, C [OCIEAYIONIMM €10 yBSJAHYCHHEM JI0 MAKCHMAILHOIO. 3HayeHus TOKa CleLyer
VCTaHABINBATh B COOTBETCTBHH C HPHIIOKEHHEM A, Ul NPOBCPKA B PACIIMPEHHOM IHANASOHE
nepsryroro Toka 10 200 % cneyet yeTaHOBHTD 3HAUCHUS, PABHKIC 150 % w 200 % HOMHHANBHOTO
snauenus. [Ipn nogade Toka Ha OOMOTKM Tpascdopmartopa TOKa T, TIC OyneT WHIAHUMPOBATDH
juauenus forpemnocteil. Peryjupyionmy yCTpOHCTBOM IUIABHO "CHH3HIL TOK JO HYJIEBOIO
3HAYEHHS.

10.1.3 Ilosroputs oneparuu no 10.1.1 — 10.1.2, moouepesHo MOJKMOYAT K 11C BBIBOJIBI
OCTANLHBIX BTOPHUHBIX OOMOTOK TOBEPAEMOro TpaHcopmaropa TOKa T.. TlorpemwHocTn
TpaHCcOPMATOPOB  AOIYCKACTCA ONpeelsrs ¢ [epBHUOH 00OMOTKOH, KOTOPYIO CO34aI0T
mpoNyCKaHWeM BHTKOB [POBOJA Huepe3s LEHTPATbHOE OTBEPCTHE, IMPH  BCEX  SHACHILIX
HOMHMHAIBHBIX aMITCPBATKOB, YHC/IO BATKOB Takoi MepBHYHOH OOMOTKH OMPE/ICIAIOT H3 yCIOBHA
PABEHCTBA €€ aMIIEPBHTKOB HOMHHAIBHOMY 3HAYEHHIO NEPBHYHOTO TOKA.



Te  Tn

@%J

rae G —CeTh (reHepartop):
Ty —perympyromiee yeTpoicTso (aprotpancdopmarop):
Ty —HOHUIKAIOIMKA CHIIOBOH TpaHcpopMaATOP:
13 —pabouHii FTATOH:
T —TI0OBEPAEMETIT TpaHCHOpPMATOP:
[IC  —npubop cpapHenus;
Z —Harpyska;

JI1. JI» —KOHTaKTHBIE 3aKUMbI IEPBHYHOH OOMOTKH
M1, M2 —XOHTaKTHBIC 3aKHMBI BTOPHIHOH 0OMOTKH.

Pucynok 2 — Cxema uzmepenuii Horpeinocty rpaucdopMaropos T0Ka B pacIupeHHOM

JIHarna3oHe nepBHYHOro Toka 1 - 200 % HoOMHHAIBHOTO 3HAYEHH:, ¢ IPHMEHEeHHEM B Ka4ecTBe STaloHa
TTHU-5000.51
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T Tn

L B

rae G —ceTh (reneparop);
I —PeryJIHPYIOILIEe YCTPOHCTBO (aBToTpancdopmarop):
Tn —[IOHWKAIOIIHH CHIOBOH TpancdopmaTop;
T —pabouuii yrasion:;
1; —IOMOTHUTEIbHBIHM padOYHH ITATOH:
T —~TIOBEPACMETH TpaHchopmaTop;
IIC  —npubop cpasHenus;
Z —Harpy3Ka:

JI;. JI; —KOHTaKTHBIE 3aKHMBI IEPBHYHOIN OOMOTKH:
M. N2 —KOHTaKTHBIC 3aKHMBI BTOPHYHON OOMOTKH.

Pucynok 3 — Cxema u3Mepenuii norpemtocTs 1pancGopMaTopoB TOKA B pacHPEHHoM
AHana3oHe nepBHYHOro Toka 150 - 200 % HOMHHANBEHOTO 3HAYSHHS, C IPUMEHEHHEM B Ka4ecTBe
stanona UTT-3000.5 u nononuurtensroro sramona UTT-3000.5

10.1.4  Tlorpemmocts  poBepsembix  TpancGOpMaropoB  JOKHA  COOTBETCTBOBATE
HOPMHPOBAHHBIM 3HAYEHHSM, IPHBE/ICHHBIM B MIPHIOKEHAHR A,

[pumeyanue: ans TpaHcOPMATOPOB TOKa ¢ yacToTo# 60 T'll MOrpelHOCTH ONpPEAETSIOT
Ha gacrore 50 I'n.




10.2 Onpenenenne ko3 dHriHeHTa OCTaTOYHON HAMAarHHYEHHOCTH
10.2.1 Onpenenenne kodpduuHEeHTa OCTATOUHONW HamarHudeHHOCTH K, %, nmpoBoauTcs y
TpaHc(OPMATOPOB TOKA C KJIACCAMH TOYHOCTH JUTs 3aLIMTHI ¢ 0COOBIMH TpeboBanusMu (Tabiuua 1)
C MCIO/Bb30BaHHEM aHain3aTopa TpancopmatopoB Toka CTAnalyzer no cxeme, npeiacTaBlIeHHOR
Ha pHCYHKe 4.
Tx

m m

'—‘C O 1
3¢
n 4:‘ > W2
o— O
CT Analyzer
| |> of Output
‘ . ngec
| o|Prim
rie Ik — [OBepsieMEIit TpaHcopMarop;

JI1,JI; —KOHTaKTHbIE 3a)KMMbl NIEPBHYHOH OOMOTKH;
Ui, U2 —KOHTAKTHBIE 3a)KUMbI BTODHYHOH OOMOTKH.

Pucynok 4 — Cxema nojikmouenus asanusaropa Tpancopmaropos Toka CTAnalyzer k
nosepseMoMy TpanchopMaTropy

10.2.2 TleT/:0 ruCTEpE3nCca TAKKe MOKHO MOCMOTPETh H H3MEPHTh KOIpOHIHEHT OCTaTO4HOM
pamMarauueHHocTH K, %, Ha JNEKTPOHHO-Ty4eBOM WM IH(poBoM ocumuiorpape ¢
HCIIO/Ib30BAHHUEM JIOTOMHHTENBHOM cxeMbl (GOPMHPOBAHHS CHIHAIOB Ul OTKJIOHSIOMINX IMIACTHH

1o cXeMe, MOKa3aHHOH Ha PHCYHKE 5.
Y
X @ | 1 X
Y

PucyHok 5 — Cxema onpezie/ieHns koo duimeHTa OCTATOYHOH HAMarHHYCHHOCTH
METOJIOM OCLH/LIOTpadupoBaHHs

neph T

R

rne G —ceTb (reHeparop);
R1, R2 —u3MepHTENBHBIH PE3UCTOP;
Cl —KOHJIEHCATOP;
i i —noBepsieMBli TpaHCHOPMATOP TOKa;

W3mepuTeibHbli pesucTop R1 mojGupaercs ¢ COMPOTHBICHHEM, JICHKAIIHM B NpEeiax ot 0,1
70 1 OM, YTOBE MEHHMH3HPOBATE €I0 BIMSHAE HA H3MEPEHHE THCTEPE3HCHOH NETIIH (pucyHoxk 6).
Jlns yMeHBIIEHHs NOrPeUIHOCTH COMPOTHBIICHHE R2 nomkHo ObiTh BeicokuM (R2 = 100 xOm), u
TIpeBbIATH HA HECKOJIBKO MOPSA/IKOB PEAKTHBHOE CONMPOTHBJICHHE KOH/IEHCATOPa C1 (C1 = 1 Mx®).
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i / / /

Pucynok 6 —BapuaHTsl 0TOOpa)keHHS IETJIH THCTEPE3nca

A\§

10.2.3 Koadgpuuuent ocrarousoil HamaranueHHoCTH Kr, %, onpenensercs no Gopmyiie

.. 100, (2)

Kr= 3

sat

rae ¥,—ocTaToyHOoe NOTOKOCIEIIEHHE;
¥, 4t —TIOTOKOCLETUICHAE HACHIIIEHHS.

Pe3ynbTaThl CYMTAIOT [IOJIOKHTEAbHBIMH, €CIM MONYYECHHBIE TIPDH TOBEPKE 3HAYCHUA
Ko3thdumEenTa 0CTaTOYHOH HamarHudeHHOCTH Kr cooTseTcTByeT TpeOOBaHHsM, YKa3aHHBIM B
Tabnuie A.2, IpUIOKEHHS A.

10.3 Onpenenenne NOCTOSHHON BpeMeHH T

OnperesieHne TOCTOSHHOH BpeMeHH BTOpHYHOTO KoHTypa Ts a0/mkHO OBITE MpOBENEHO B
Tparcdopmatopax Toka kiaccos Touroctd PR, PX u PXR, nosmyueHHble 3HAYCHHS MOCTOSHHOH
BpPEMEHH HE HOPMHDYIOTCH.

OnpeneneHne MOCTOSHHOM BpeMeHH Ts NPOBOAMTCS C HCMOJNL30BAHHEM aHATH3aTOpa
tpancdopmaropos Toka CTAnalyzer B COOTBETCTBHH C PYKOBOJACTBOM IO SKCIUTyaTallWH Ha
NaHHbIHA TPUOOP U PHCYHKOM 4.
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11 Odopmitenne pe3yibTaToB MOBEPKH

11.1 Pesynsrars nosepku rpanc(opmaropos 3aHocst B npotokon nosepku (Ipuioxenue B).

11.2 TIpy NONOKATETHHBIX pe3yIhTaTax MOBEPKH TPAHCHOPMATOP TPHIHAIOT MPHTOIHBIM K
TMPHMEHCHAR. 3HAK NOBCPKHM HAaHOCHTCA Ha TpaHchopmaTop.

1.3 TIpn oTpunatenbHbix pesyabTaTaX MOBEPKH TPAHC(HOPMATOP MPH3HAIOT HENPHIOIHBIM K
HPUMEHEHUIO,

11.4 Ha ocHOBaHWHM MHCBMEHHOTO 3asiBJEHHs BIQJelblla CPeJCTBAa H3MEepeHHH HIH JHIA,
TPC/ICTABHBINCIO CPEJICTBO M3MEPEHHI Ha TOBEPKY, NPH MOIMKHTCIIBHBIX PE3VIILTATAX TOBEPKH
ohopmseTes CBHASTENBLCTBO O MOBEPKE, NPH OTPHLUATENBHBIX — H3BEIIEHHE O HEMPHIOAHOCTH.

11.5 Caejienus 0 pesyabrarax nosepku nepesaior 8 Oejgepaibiblii HH(OPMAHOHHBIHE (O
MO 00ECIECYECHHUIO €IMHCTBA H3MEPEHHI B COOTBETCTBHH C YCTAHOBICHHBIM ITOPSIIKOM.

3as. otaenom 26 YHUNM - ¢punuana
®I'VTT « BHUUM um.JI. M. Menaeneesa» E ; :( A.A. AxmeeB

Ben. uwxenep YHUUM - punuana

OI'YIT « BHUWUM um. J1.U. Mensemecrar M. Illabypor

15



IIpuioxkenne A
(ob6s3aTensHOE)
Tabnuua A.]1 —Ilpeaensl DomycKaeMbIX MOTPELIHOCTEH BTOPHYHBIX OOMOTOK JUIA H3MEPEHHH

yuéra
I1penensl JONYCTHMBIX norpemHocteli | Jluanason
Ko IlepBuunsi Tok B % YrioBoii BTOPHYHOH
SRR OT HOMHHATLHOTO | v o 0 HarpysKH, %
3HAYEHHs MHH cpan HOMHHAJIBHOTO
JHA4YEHHA
1 +0,75 + 30 + 0,90
5 +0,35 + 15 + 045
0,2S 20 +0,20 + 10 + 0,30
100 = 120 +0,20 + 10 + 0,30
150 + 200* +0,20 + 10 + 0,30
5 +0,75 + 30 + 0,90
0.2 20 +0,35 + 15 + 0,45
d 100 + 120 +0,20 + 10 + 0,30
150 + 200* +0,20 + 10 + 0,30
1 +1,50 + 90 + 2,70
5 +0,75 + 45 + 1,35
0,58 20 0,50 + 30 + 0,90 o250 100
100 + 120 +0.50 + 30 + 0,90
150 + 200* +0,50 + 30 + 0,90
5 +1,50 + 90 + 2,70
0.5 20 +0,75 + 45 + 1.35
’ 100 = 120 +0,50 + 30 + 0,90
150 = 200* +0,50 + 30 + 0,90
5 + 3,0 +180 + 540
1.0 20 + 1,5 + 90 + 2,70
’ 100 =120 + 1,0 + 60 + 1,80
150 = 200* + 1,0 + 60 + 1,80
3 £ 3.0
5 50+120 + 5,0 He HopMmupyercs ot 50 10 100
10 +10,0

Ta6muua A.2 — [Tpeaensl 1oImycKaeMbiX OTPENIHOCTelH BTOPHYHBIX 0OMOTOK JUTS 3AIIHTEL

[penens! JonycKaeMoi MOrPeITHOCTH Koaddpuuuent
Knace HoMHHAIEHOM MEPBHYHOM TOKE MOJIHO#H NP TOKE OCTaTOYHOMH

TOYHOCTH | TOKOBOH, YroBo# HOM. TIpe/IeIbHON | HAMarHW4YeHHOCTH,
% MHH cpan KPaTHOCTH, €, % K:, %

5P +1 £60 +1,8 5 He HOpMupYETCS

10P +3 He HopMupyercs 10 He HopmupyeTtcs
5PR +1 60 | =18 5 <10
10PR +3 He HOpMHpYyeTCs 10 <10

PX +0,25 He HopMmupyeTcs He nopmupyercs | He nopmupyercs
PXR +1 He HopmupyeTcs He HOpMHupyeTCs <10
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[punoxenne b
(pexoMeHnayeMoe)

Popma HPOTOK0./1a MOBEPKH
Tpancdopmaropos Toka IHHABIX

IMPOTOKOJI NOBEPKH
Tpancdopmarop Toka . KIIacc TOYHOCTH

3aBoackoii Ne

l'oa Beinycka

Homunanbubiii nepsrunblii TOK

HovmHanbHbINi BTOPHYHBIH TOK

HomwmHansnas yactora (mama3oH)

I IpempusTie-usrotoruTC L

[ IpuHaexkuT

HAHMCHOBAHHE OpraHu3aliH, IPENICTaBHBINe TpaHCHOPMATOP Ha TOBEPKY

CpesictBa mosepku:

YCII0BHS IPOBe/IeHHS IOBEPKH

b.1 PesyabTar BHemHEr0 OCcMOTpa

COOTBETCTBYET, HE COOTBETCTBYET
b.2 Pesyuibrar nosepku conpoTusienus n3osuun

COOTBETCTBYET, HE COOTBETCTBYET
b.3 Pasmaruuuusatine

b.4 Pesyabrat nposepku npasuasuocTn MApKHPOBKH BHIBOJIOB

COOTBETCTBYET, HE COOTBETCTBYET
B.5 Pesyabratsi onpenenenus norpemsocteii

Tabmuna A.1 — Pesyastars! onpesenenus HorpemHocTeit

[Morpewmocts
Harpysxka
Homuuanbueiii NIOBEPACMOTO 3nasenne s
' , pas NIepPBHYHOTO TOKa, Y% Tparchopmaropa
LEPBHYHLIH TOK.| TpaHcdopMmaTopa
A Torm. B A OT HOMHHATBHOTO
’ 3HAYEHHS 8. % As.’
IPH COSP = Y .

b.6 Pesynbrarer onpenicienns KOa(pHTICHTa OCTaTOUHOH HaMarHHUCHHOCTH K,
b.7 Pesyabtatsi onpesnenenns nocrosuuoii Bpemenn Ts

3aK;IrOYeHHAE 1O pe3yIbTaTaM MOBEPKH

NPUTO/IEH / HENPHIOEH

[ losepky nmporoin

NOANHKCH HHHAIManbI, GamMuns

Jlata npoBe/icHHS TIOBEPKH

Opranusanus, MpoBo/HBIIAs IOBEPKY
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