(denepaabHOE ATEHTCTBO N0 TEXHHYECKOMY PeryJIHPOBAHHIO H METPOJIOTHH

®enepaabHoe rocyiapcTBeHHOe YHHTapHoe npeanpusTie «Bcepoceniickuii HayuHo-
HCC/1e10BATEIbCKHH HHCTHTYT MeTpoJiorud um. 1. MenaeneeBa»

Ypaabckuii HAY4YHO-HCC/I€10BATEIbCKHI HHCTHTYT METPOJIOTHH —
¢uanan @enepajbHOro rocy1apcTBeHHOro YHHTApHOTo npeanpusaTus «Bcepoccuiickuii
HAYYHO-HCC/1e10BATeIbCKHIT HHCTHTYT MeTpoJoruu uMm. [[.LA. MenaeneeBa»
(YHUUM - puanan @I'YII < BHUUM um. ILU. Menneneesa»)

COI'JTACOBAHO
Jupexrop YHUUM — dpunuana

//_ T Cobuna
W 2025 r.

«I'CH. Tpancdopmartopsl Toka TB. Meroauka noBepkun»

MII 71-26-2025

ExarepunOypr
2025 r.



[TPEJUCJIOBUE

Paspaborana:

VpanbckuM Hay4qHO-HCCIIEI0BATENbCKUM HHCTHTYTOM MeTponoruu - ¢gumuan ®enepanbHOro
roCyIapCTBEHHOT0 YHHTApPHOTO MpeAnpusaTus «Bcepoccuilckuii Hay4HO-HCCIIEI0BATENbCKHIA
MHCTHTYT MeTposiorud  uM.JI.M.Menneneesan (YHUUM - ¢umwan OI'YII «BHUUM
mm.J[.U.Menneneepa»), r. EkatepuHOypr ¥ OTKPBITEIM aKIIHOHEPHBIM 00mecTBoM «CBepasIOBCKHIH
3aBoz TpaHcdopmatopo Toka» (OAO «C3TT»), r. EkatepunOypr.

Hcenoanurenn:
A.A. AxmeeB, A.M. [llabypos (YHUUM - dpunuan ®I'VII « BHUUM um.JI..Menneneesar)
P.®. Packynos, 3.0. Anunos (OAO «C3TT»)

Coraacosana:
Jupexropom YHUHUM — dpunuana ®I'VI1 « BHUWUM um. [I.W. Menneneesa» B 2025 r.

B3zawmen:
MIT 12-26-2022 «I"CH. Tpanchopmatopsl Toka TB. Metoauka nosepku»



1 O6mue monoxeHus
2 HopmaTuBHBIE CCBUIKH
3 IlepeueHs onepauuii NOBEPKU
4 TpeboBaHHs K YCIOBHSM NIPOBEICHHUS MOBEPKU.
5 TpeGoBanus K CrIELHATHCTAM, OCYILECTBISIOLIMM TIOBEPKY
6 MeTposoruyeckue 1 TeXHHYECKHE TpeOOBaHUA K CPeICTBaM IIOBEPKH
7 TpebGoanus (ycioBHs) O obecreueHHIO 6€30MaCHOCTH NPOBEIEHHS IOBEPKH
8 BremrHuit 0CMOTp cpeacTBa H3MEPEHHUH
9 INoaroToBka K MoBepke U onpoOOBaHHE CPEACTBA H3IMEPEHHH

COJAEP)XAHHUE

KN

O\ W L L a

o o0 0o

10 OnpeeneHye METPOJIOTHYECKHX XapaKTEPHCTUK CPEICTBA H3MEPEHHH U
MOATBEPKIECHHE COOTBETCTBHS CPEICTBA H3MEPEHHH METPOJIOTHYeCKUM TpeboBanuam 9

11 Odopmnenune pe3yabTaToB OBEPKH 14

[Tpunoxenue A 15

[Tpunoxenue b



['ocynapcTBeHHas cuctema obecreyeH s eAMHCTBA H3MEPEHHH.
Tpanchopmartopsi Toka TB. MII 71-26-2025
Mertoauka noBepku

1 O01ue no10KeHUs

1.1 Hacrosmas MeToaMka pacrmpocTpaHsieTcs Ha TpaHchopmaropsl Toka 1B (mamee —
Tpancdopmaropsl), usrotoBrerHsle OAO «C3TTy, r. EkatepunOypr, u ycTaHaBIMBaeT METOMbI H
CpeacTBa TNEPBMYHOM M nepuoauyeckoit mnosepok. [loBepka TpaHcoOpMaTopoB J0/KHA
IPOU3BOIUTECS B COOTBETCTBHH € TPEOOBAHUAMHU HACTOSILIEH METOIMUKH.

1.2 Tlpu mpoBeneHMH MOBEPKH 00eCNEYMBAECTCS MPOCIEKHBAEMOCTh TPaHCHOPMATOPOB K
['OT 152-2023 «I'ocynapcTBeHHbIH NMEPBHYHbIA ITATOH eIHHHUI] KOIPPUIIMEHTOB Npeodpa3oBaHus
CHJIBI 3JIEKTPHYECKOTO TOKa» COIVIaCHO TOCYJapCTBEHHOHW MOBEPOYHOM CXeMe [Id CpPeacTB
M3MEpPEeHHH KOX(DQUIMEHTOB MpeoOpa3oBaHMs CHIIbI JJIEKTPHYECKOTO TOKA, YTBEPIKIACHHOM
npukazoM PeaepaibHOro areHTCTBA 110 TEXHHYECKOMY PEryIHPOBAHHIO H METPOaorud Ne 1491 ot
21 wrons 2023 1.

1.3 B HacTrosiiei MeToaMKe MOBEPKH pealn3oBaHa MoBepka Au(depeHIHaTIbHBIM (HYIEBBIM)
METOIOM.

1.4 B pesynbrare mOBepKH JO/KHBI OBITH MOATBEPXKIECHBI METPOIOTHYECKHE TpeOOBaHMS,
NpHBeJeHHBIE B TabauIe 1.

Tabnuna 1 — Merposnoruyeckue XxapaKTepHCTHKH

HaumenoBaHHe nmapaMeTpa 3HayeHue
Knacc nanpspxenue BBoza, kB ot 0,66 10 750
HomuHanbHbI# NepBUYHBIH TOK (1/xom), A ot 50 1o 40000
Jlnana3oH nepBHYHBIX TOKOB, % OT 3HAYEHHA [/y0n ot 1 1o 200
HomuHanbHbI# BTOPHYHBIH TOK (1240m), A 1:2:5
Yacrora, 'l 50: 60

Knace ToyHOCTH BTOpPHYHBIX OOMOTOK:

s yyera 1 u3mepenuii no 'OCT 7746-2015 0.25; 0.5 058, 6,5, 1535 5; 10

Knacc TOYHOCTH BTOPHUYHBIX 00OMOTOK /ISl 3aIIUTHI:

-no 'OCT 7746-2015 5P; 10P
-no 'OCT P M3K 61869-2-2015 SPR: 10PR: PX: PXR: TPY: IPZ
HomunanbHas BTOpUYHAsA Harpyska, B-A, ot 1 10 150
BTOPHYHBIX 0OMOTOK
Hwxuuit npemen BropuuHOH  Harpy3ku, B-A, 1
1S TpaHcopMaTopoB kiaaccoB ToyHoceTH 0,2S; 0,58
HomunansHas npeaeabHas KpaTHOCThb
ot 2 10 100

BTOPHYHON OOMOTKH JUIsl 3aLIUThI




2 HopmaTHBHbIE CCHLIIKH

2.1 B HacTosimeit MeToaMKe HCIOIB30BaHbI CCHUTKH Ha CIIEIYIOIIHE JOKYMEHTI:

[Ipuka3 Munnpomtopra Poccun ot 31 mions 2020 r. Ne 2510 «O6 yTBepxkaeHHH MOpsiaKa
MPOBEICHHS TOBEPKH CPEICTB M3MEpPEHHMil, TpeOOBaHMH K 3HAKy IMOBEPKH H COAEPIKAHHUIO
CBHJIETENILCTBA O MOBEPKEY

IIpuka3 @enepanpbHOrO areHTCTBA MO TEXHHYECKOMY PETYIHPOBAHHIO M METPOJOTHH OT
21 wiona 2023 . Ne 1491 «O6 yrBepxaennu [ocynapcTBeHHOM MOBEPOYHON CXEMBI /i CPENCTB
u3MepeHuit koaduieHTOB Npeodpa3zoBaHus CHIIBI YEKTPHYECKOTO TOKA»

[Ipuka3 MmunucrepcTBa Tpyaa W coumanbHo# 3ammTel Poccuiickoit ®enepaumu o1
15 nexabps 2020 r. Ne 903u «O6 yrBepkaeHuu [IpaBun mo oxpaHe Tpyda NpH SKCIUTyaTalldH
37IeKTPOYCTAHOBOK »

I'OCT 12.2.007.0-75 CCBT. Wznemus onextporexuuyeckue. OOmme TpeGoBaHMs
Oe30macHOCTH

I'OCT 12.3.019-80 CCBT. Ucnbitanus ¥ u3MepeHus snextpuueckue. O6mme TpeGoBaHHs
Oe30macHOCTH

3 [lepeyenn onepauuii NOBepKH
3.1 [Ipu nmpoBeaeHHH MOBEPKH BHINOIHAIOT ONEpaLliK, YKa3aHHbIe B Tabuie 2.
Tabnuna 2 — Onepauuu noBepku

[IpoBenenue onepauuu npu | Homep pa3znena (nmyHkra)
METOIMKH NTOBEPKH, B

3 TIepHOIH-
HaumeHoBaHMe onepanuu nepBHYHOM 3 COOTBETCTBHH ¢ KOTOPBIM
YecKoi
MOBEPKE BBIMO/THSAETCS ONepalus
moBepke
TOBEPKH
Buelnuii ocMOTp cpecTBa
. FRE Jla Ha 8
H3MepeHHuii
[loaroToBka k noBepke u
0npo6GOBaHKE CPECTBA H3MEPEHHI Aa Aa 9

Onpenenenne METPOJIOTHYECKHX
XapaKTepHCTHK CPeCTBAa H3MEPEHHH
U MOATBEPKIAECHHUE COOTBETCTBHSA Ha Jla 10
CpeZICTBa H3MEPEHUH
METPOJIOrHYECKHM TpeOOBaHHAM

4 TpeGoBaHHsl K YCIOBHSIM NPOBeIeHHS OBEPKH
4.1 Ilpu npoBeIeHHH MOBEPKH J0KHBI OBbITh COOMIOAEHBI CIEAYIOUIHE YCIOBHS:

— TeMIiepaTypa OKpyarouiero Bosayxa, °C ot 10 go 35;

— OTHOCHMTEJIbHas BJIaXHOCTh BO3ayXa, % ot 30 o 80;

— J7IeKTPONHUTaHKE — oaHOda3Has ceTh, B ot 198 no 242;
—yacroTa, [ ot 47,5 no 52,5.

4.2 CpenctBa moBepKH MOArOTaBIMBAIOT K paboTe COTJIaCHO YKa3aHUSIM, MPHBEICHHBIM B
IKCIIYaTAllHOHHBIX JOKYMEHTaX.

S TpeGoBanus K cneuHaJIHCTaM, OCYIIECTBIASIOLIHM NOBEPKY

5.1 K npoBeaeHHIO MOBEPKH JOMYCKAOT JHIL, paboTalolMX B OpraHM3allui, aKKpeIMTOBaHHOH
Ha IpaBO IOBEPKH, HM3YYHUBIIHX HACTOALIYHD METOAHUKY, DJKCIUIyaTallHOHHBIE IOKYMEHTBI Ha
TpaHchopMaTophl, HMEIOMIMX CTaX pabOTBI B KayecTBE IOBEPHTENEH CPEACTB H3MEpEeHHH
JJIEKTPUYECCKHUX BCJIHYHH HE MEHEEC OJHOI0 roja M rpyimmy AO0IIyCKa IIO 3HeKTp06€3OHaCHOCTH HE
Huxe 11



6 MeTponornquKne H TEXHHYECCKHE Tpeﬁosamm K CcpeacTBaM MMOBEPKH
6.1 Ilpu npoBeieHHH NOBEPKH MPHMEHSIOT CPEICTBA MOBEPKH COIIacHO Tabiuie 3.

Tabnuna 3 — Merponoruyeckre TpeOOBaHHS K CpeJICTBaM NOBEPKH

Onepanuu
MIOBEPKH,
TpeOyromue
NPUMEHEHHS
CpezacTB
MIOBEPKH

Mertponoruueckne TpeOGOBaHHS K CPEACTBAM MOBEPKH,
HeoOX0IMMBbIe JUIs TIPOBECHHS TIOBEPKH

[Tepeuens
PEKOMEeH TyeMBIX CPeJICTB
TMIOBEPKH

Paznen 9
[ToaroroBka K
TIOBEpKE H
onpoboBaHHe

Cpenctea u3MepeHHiH TeMmeparypbl OKpYKaromeH
cpeasl B amanasoHe u3mepenuit or mmoc 10 °C no
mmoc 35 °C, I[II'=+ 0,7 °C

CpenctBa wu3MepeHHIi OTHOCHTENBHOH BIAXHOCTH
Bo3ayxa B auanasoHe ot 30 % 10 80 %, [ =+2,5%

Tepmorurpomertp
3NIEKTPOHHBIH

«CENTER» 313,
per. Ne 22129-09

Cpencrtsa u3MepeHui HaNPsHKEHHUS MUTAOLIEH CETH B
nuanasose ot 198 1o 242 B, ¢ oTHOCHTENIBHO#
NOrpeHOCThIO He 6onee 1 %

CpenctBa W3MepeHH# 4YacTOThI TMHTAKOMIEH CETH B
nuanazoHe ot 47,5 mo 52,5 T'm, ¢ abcomoTHOM
norpemHocTbio He 6onee 0,1 'l

U3smepurenn
nokasarenel  KadecTBa
3JIEKTPHYECKOH SHEPrHH
Pecypc-UF2,

per. Ne 21621-03

Junanazon usmepenuit or 200 kOm go 100 I'Om, knace
TOYHOCTH 2,5

Meraommertp 11C0202,
per. Ne 38890-08

PaBounit stanon 2 paspsna eauHun kodddunnenta u
yria MacTabHoro npeoOpazoBaHus
CHHYCOMJANbHOTO ToKa, mpuka3 deaeparsHOro
areHTCTBA [0 TEXHHYECKOMY pEryJHPOBaHHIO H
merpoiorud Ne 1491 or 21 wmwona 2023 r.
HomuHanbHble 3HaueHus nepBuuHoro 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, HOMHHAIBLHBIH
BTOpHYHBIH TOK 1 A, 5 A, knacc touroctH 0,05

Tpanchopmarop  TOKa
H3MEPHTENBHBIN

nabopaTopHbIH TTH-
5000.51 per. No 55278-
13 unu aa TTHU-5000.5,

per. Ne 27007-04

Homunanbnbie 3HaueHus TokoB 1 A, 5 A, npenensl

JI0ITyCKaeMOH MOrPEITHOCTH H3MEPEHHH
OTHOCHTENIbHOH pa3HOCTH ICHCTBYIOIIMX 3HAYeHHH
JBYX TOKOB
5=£(0,05"|Aof+1,5:10-|As1+5:10%) %,  mpenens

J0ycKaeMoi abCcOMOTHON MOrpeIHOCTH HW3MEpeHHi
a0bCoMmOTHOI Pa3HOCTH ba3 JIBYX TOKOB
A=+(0,05°|As/+1,5°|Aot |[+0,5)

[Tpubop CpaBHEHHS
KHT-05, per. Ne 37854-
08

BcenomorarensHoe ofopynoBanue, obecneunBaromee
a0 200 % HOMHHAILHOIO TEPBHYHOIO TOKa
nosepsemoro Tpaichopmaropa

Perymapyembrit
HCTOYHMK TOoKa PUT-
5000

Jlnanazon usmepenwii ot 0 A 10 10 A,
Kjace ToyHoctH 0,5

Amnepmerp 3-59,
Per.Ne 1212-58

Jlnanazon usmepenwuii ot 0 B 1o 1000 B,
oT0A 020 A, IIT=+0,2 %

BonbT™eTp
YHHBEpPCAIbHBIA
GDM-8246
Per. Ne 26195-03




[Ipononxenue Tabaunsl 3

Onepanuun
MOBEPKH,
Tpedyrolue
pPUMEHEHHUS
CpeACTB
TIOBEPKH

Mertponoruyeckue TpeGoBaHHS K CPEACTBAM MOBEPKH,
HEO0OXOAMMBIE JUTs TIPOBECHUS TIOBEPKH

Ilepeuens
PEKOMEHIYEMBIX CPECTB
IIOBEPKH

Paznen 10
Onpenenenue
METpPOJIOTH-
YECKUX
XapaKTEPUCTUK
cpencTsa
HU3MEpeHu#

Paboyuit sTanon 2 paspsaa eauHun Ko3pQuIHeHTa 1
yria MacmTabHoro npeoOpa3oBaHus
CHHYCOMIAIbHOTO TOKa, mpukaz DexepaibHOro
areHTCTBa 1O TEXHHYECKOMY pPeryJIHpPOBaHHIO H
merponmorud  Ne 1491 or 21 wmons 2023 r.
HomunaneHble 3Ha4eHus nepBuyHOro 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, HOMHHAIBHBIHA
BTOpPHYHBIH TOK 1 A, 5 A, knace Toynocts 0,05

Tpanchopmarop Toka
H3MEPUTEIBHBIH
naboparopusrit TTHU-
5000.51 per. Ne 55278-
13 umu aea TTHU-5000.5,
per. Ne 27007-04

HomuHanbHble 3HaueHHs TOKOB 1 A, 5 A, mpenens
JIOTTYCKaeMOH MIOTPELTHOCTH H3MEpEHHMIH
OTHOCHUTE/IBHOM pa3HOCTH [AEHCTBYIOIIMX 3HAYEHHit
JIBYX TOKOB
8=£(0,05"/A0of+1,5:10:|As]+5°10°) %,  npenems!
JIOImycKaeMoi aOCOMIOTHOM MOTpelIHOCTH H3MEpEeHHH
abCOOTHOIH pa3HOCTH daz IBYX TOKOB
A=%£(0,05°|As[+1,5°| Aot |+0,5)

[Tpubop cpaBHeHuUs
KHT-05,
per. Ne 37854-08

Jlvana3oH BOCIIPOM3BECHHUH CHIIBI IEPEMEHHOTO TOKa
oT 0 1o 5 A, mpenensl JOMycKaeMOi OTHOCHTEIbHOM
MOTPELIHOCTH BOCIPOU3BEIEHUH CHJIbI NEPEMEHHOr0
toka =0,1 %, mnpenensl u3MepeHMH HaNpsHKEHHS
nepemeHHoro toka 0,3 B, 3 B. 30 B, 300 B. npenessr
JI0MyCKaeMOH OTHOCHTEJIBHOA MOTPELIHOCTH
H3MEpEHNii HanpshkeHus nepeMeHHoro Toka =0,1 %

AHanu3zarop
TpaHchopMaToOpOB TOKA
CT Analyzer,

per. Ne 40316-08

Jlvana3oH UMITYJIBCHOTO 3IEKTPUYECKOr0 HaMpsKeHUs
or 1-10* 10 400 B ¢ AIMTETBHOCTHIO HMIYIbCA OT
210" mo 2,5:10° ¢, mpemensl momyckaeMoit
abCOMIOTHOH TMOTPEITHOCTH HW3MEPEHHS HampsHKeHHs
nocrosHHoro Toka Ay=%(0,5-102-8-K.+1) MB,
Ipeiebl JOMyCKAaeMOoi aOCOMOTHOH MOTPEIIHOCTH
U3MEpeHHus BpPEMEHHBIX HHTEPBAJIOB
AT ys=2(0,06/F gucip + 1:107-Timy) €

Ocuumnnorpad mudpoBoit
3alIOMUHAIOIIUH
HDO4054,

per. Ne 53644-13

Bcenomorarensnoe obopynoBanue, obecneuynBarolee
a0 200 % HOMHMHATBHOIO TEPBHYHOIO TOKA
OBepsAEMOro Tpanchopmaropa

Perynupyemstit
HCTOYHHK TOKa
5000

PUT-

BcenomorarensHoe obopynoBaHue, padoyMil auanasoH
TOKa OT luom (1 - 200) %, Benuunna Harpysku (1 — 100)
B-A, ko3¢ duumeHT MOLHOCTH Harpy3kH cos ¢ = 0,8,
cos p=1

Harpy3ouHoe
yerporicteo HTT 50.5-1

BcnomorarenbHoe obopynoBaHHe,
conporusineHreM ot 0,1 1o 1 Om, 100 xOm

PE3UCTOPEI

BenoMmorarensHoe obopynoBaHue, KOHJIEHCATOp
eMKOCTEI0 | MKD

Hpnmeqaﬂﬂe = HpH VBEIMYCHHH BE€JIHYMHBI HArpy3KH [JONOYCKaeTCd HCIOJIb30BaTh
aHaJIOTHM4YHOC HAarpy3o4Hoe y'CTpOﬁCTBO (cxema IMMOAKIIFOYCHHA - HOCIICIIOBaTCJIbHaH).

6.2 I[OHYCK&CTCH HCIIONIB30BaTh MPH MOBEPKE IOPYIHUE€ YTBEPKIOCHHBIE W aTTECTOBAHHBIC

STAJIOHBI

CIHMHHUII BECJIHYHH,

7

cpeacrTea H3Mep8HHﬁ VIBEPKICHHOTO THIIAa H IIOBEPCHHBIC,




YAOBIETBOPAIOLIHE METPOJIOTMYECKHM TpeOOBaHHMAM, yKa3aHHbIM B Tabmuue 3. Jlomyckaercs
MCTIOJIB30BaTh [IPH IIOBEPKE [pYroe BCIOMOraTenbHOe O0OpYJOBaHHE, YAOBJIETBOPSIOIIEE
TEXHHYECKHM TpeOOBaHMsAM, YKa3aHHBIM B Tabiuie 3.

6.3 DTa0HbI 10JKHBI OBITH TOBEPEHBI (aTTECTOBAHBI), CPECTBA H3MEPEHHH TOBEPEHBL.

7 TpeboBanus (yc/10BHsI) M0 o0ecniedeHHIO 6€30MACHOCTH NPOBeIeHHs
NOBEePKH

7.1 ITlpn mnoBepke TpaHchOpMaToOpoB cOOMONAOT TpeOOBaHHA 371€KTPOOE30MAaCHOCTH IO
['OCT 12.3.019-80, 'OCT 12.2.007.0-75 u pykoBozacTBytoTcs [IpaBunamu no oxpase Tpyaa mpH
SKCIUIyaTallud 3JEeKTPOYCTAHOBOK, yTBep:kAeHHbIMH [Ipukazom MuHucTepcTBa Tpyaa H
counanbHO# 3ammThl Poccuiickoit ®enepammu ot 15 nexabps 2020 r. Ne 903H.

7.2 Taxxe pomxkHbl OBITH o0OecredeHsl TpeOoBaHHS 0€30MacHOCTH, VKa3zaHHBIE B
3KCILTYaTalMOHHBIX JOKYMEHTaX Ha CpPeCTBa MOBEPKH.

8 BHemiHuii 0cMOTp cpeacTBa H3MepeHHi

8.1 Ilpu BHemIHEM OCMOTpE HEOOXOIMMO YCTAHOBHTH:

- COOTBETCTBHE BHEILIHEro BHJa TpaHchOpMaTropa CBeIEHHSM, NPUBEJCHHBIM B ONMCAHHH
THIIA;

- COCTOSIHHE MMOBEPXHOCTH HApPYKHBIX M30/IAIMOHHBIX YacTeMH;

- COCTOSIHHE 3alMTHBIX MOKPBITHH HAPYKHBIX HacTei;

- COCTOSIHHE IUIOIIAO0K IO 3a3eMJISIOIHE 3aKHMBI, €C/TH TAKOBbIE HMEIOTCH;
- IPAaBUJILHOCTD 3aMOTHEHUs TabIMUeK TEXHHYECKHX IaHHbIX;

- MApKHPOBKA BBIBOJIOB;

- COOTBETCTBHE KOHTAKTHBIX BHIBOJIOB;

- KOMILJIEKTHOCTb.

9 [loaroToBKa K nMoBepKe H ONpoboBaHHe CPeACTBAa H3MepeHHi

9.1 KonTpons ycnoBHii npoBeieHHsA MOBEPKH

9.1.1 TlpoBecTH KOHTPONb YCIOBHH NpPOBEICHHS [OBEPKH C MOMOILIBK) TEPMOTHIPOMETpA H
M3MEpHUTENs TMOoKasaTened KauecTBa JJEKTPHYECKOM SHEPrHMH, YKa3aHHbIX B Tabmuue 3, B
COOTBETCTBHH MYHKTOM 4.1.

. 9.2 [IpoBepka 3/1€KTPUYECKOr0 COMPOTHBIEHHS HU30IALIHH
9.2.1 i3MepeHHe CONMPOTHMBIEHHS BTOPHYHBIX OOMOTOK TpaHc(opMaTopa OTHOCHTEIBHO
«3eMIIH» pou3BoAUTCA MeraommeTpom Ha 1000 B.
9.2.2 Pe3ynbTaThl MPOBEPKH CUMTAKOTCS IMOJOXKHMTEIBHBIMU, €CIIH COIPOTHBIEHHE H30JALHH
coctasiseT He MeHee 50 MOm.

9.3 Pa3amarHu4MBaHue

9.3.1 PasmarauuMBaHHe NPOBOAAT Ha nepeMeHHoM Toke yactotoii 50 I'u. TpanchopmaTops! ¢
HOMHHAIBHOMH YacToTo# Beime S0 ' nomyckaercs pa3MarHM4YMBaTh MPH HOMMHAIBHOH YacToOTe.

TpanchopMaTophl TOKa pa3sMarHHYMBAKOT OJHUM M3 TPEX YKa3aHHBIX HHKE CIIOCOOOB:

1) Cxema pa3smMarHHYMBaHWS TPHBEJEHA Ha pHCYHKe 1. Bropuunyio 0OMOTKY 3aMbIKAIOT Ha
pE3UCTOpP MOIIHOCTBIO He MeHee 250 Bt wu compotuBiennem R, Owm, paccuuThiBaeMbiM (C
oTkJI0OHeHHeM B npenenax £10 %) no popmyie

R = 250/12,,. (1)



rae luow — HOMHMHANBHBIA BTOPUYHBIH TOK OBepseMoro TpaHcdopmaropa Toka, A.

UYepe3s nepBHUHYIO 0OMOTKY MPOMYCKAIOT HOMHHAIBHBIN TOK, 3aT€M IUIABHO (B TEYEHHE OIHOH
WM IBYX MHHYT) YMEHBLIAIOT €r0 JI0 3HAYEHHUS, He MpeBbImatonero 2 % oT HOMHHAJIBHOTO.

2) Yepe3s nepBuyHyr 0OMOTKY TpaHc(OpMaTopa ToKa Npu pa3sOMKHYTOH BTOPHYHOH OOMOTKE
MPOMYCKalOT TOK, paBHbIH 10 % OT HOMHMHAIBLHOrO 3HAYEHHS MEPBHYHOIO TOKA, 3aTeM ILIaBHO
CHHJKAIOT €r0 0 3HaueHus, He npessimatouiero 0,2 % oT HOMHHAIBHOTO.

3) Uepe3 BTOpHYHYIO 0OMOTKY TpaHcopMaTopa TOKa NpH pa3OMKHYTOH NMepBHYHON 0OMOTKe
MPOMyCKalT TOK, paBHbI 10 % OT HOMHHAJIBHOrO 3HAYEHHS BTOPHYHOI'O TOKa, 3aTE€M IIJIaBHO
CHHXKAIOT €ro 10 3HaueHus, He npesbimatoiero 0,2 % 0T HOMHHAJIBHOTO.

Te
© %J

rae G - cetb (reHeparop).

<

‘®

Tp — peryupyemMoe ycTpoiicTBO (aBTOTpaHcdopmMarop);
Tn— nonmxaromuii CHI0BO#H TpaHcopMaTop;

Tx — noBepsiemslii TpaHchopMaTop:

Tg — BcmomorarenbHbIH TpaHchopMaTop TOKa;

R — pe3ucrop.

Pucynok 1 — [IpuMep cxeMbl pa3mMarHHYHBaHus TpaHc(opMaTopa ToKa

9.4 INpoBepka MpaBHILHOCTH 0003HAUEHHS KOHTAKTHBIX 32)KHMOB H BEIBOJIOB

9.4.1 Cxema mnpoBepKM TMpHBeJeHa Ha pHCYHKe 2 HiH pHCyHKe 3. IloBepseMblii
tpanchopmarop (7x) u stanoH (7,) BKIOYAIOT B COOTBETCTBHH C MapKHPOBKOH KOHTAaKTHBIX
3QKHMOB. 3aTeM IIJIaBHO YBEIMYMBAIOT MEPBHYHBIA TOK 10 3Ha4YeHHus, coctaismomero (5 + 10) %
OT HOMHMHAJIBHOIO. B ciyyae mpaBuIbHOM MapKHPOBKH BBIBOJOB Ha MpHOOpe CpaBHEHMs (Janee -
[IC) MOXHO OMNpeleUTh COOTBETCTBYIOIIME 3HAYEHHS  MOrPEIIHOCTEH  MMOBEPAEMOro
Tpancopmaropa. [Ipu HempaBuAbHOM 0003HAYEeHMH KOHTAKTHBIX 32KHMOB H BBIBOJOB WM
HEHMCIIPAaBHOCTH MOBEPAEMOro TpancdopmaTopa cpabaThIBaeT 3alllkTa B MpHOOpe CPaBHEHHS TOKOB,
B 3TOM cJIy4ae TpaHchopMaTop AanbHeHIIeH OBEPKE HE MOIEHKHUT.

10 OnpenesieHHe MEeTPOJIOTHYECKHX XaPAKTEePHCTHK CPeACTBA H3MEPEHHH H
NOATBEpkKIEHHEe COOTBETCTBHS CpeAcTBa H3MepeHHH MeTPOJIOrHYeCKHM

TpeOoBaHHAM

10.1 OnpeneneHue NOrpeLIHOCTER

10.1.1 Cobpath cxeMy, Npe/ICTABIEHHYIO Ha PUCYHKE 2 HWIH PHCYHKE 3, NOJK/IIOYMB BBIBOBI
BTOpHYHON OGMOTKH 3TanoHHOro 7, (IOTMOJHHTENBHOTO 3TaloHHOro 7,) u nosepsemoro (7y)
TpaHc(hOpPMaTOpOB K oAHOHMeHHBIM BbiBoAaM [IC. YcTaHOBHTH Ha HAarpy304HOM YCTPOHCTBe Z
TpeOyeMoe 3HaueHHe HArpy3KH ¢ MHIYKTHBHO-aKTHBHBIM KO3(uIueHToM MomHocTH cos ¢ = 0,8
WJIH aKTHBHBIM KO3()(HIIMEHTOM MOIIHOCTH cos @ = 1.

10.1.2 Peryaupyroummm YyCTpoicTBOM 7, NIaBHO YCTaHOBHUTH 3HAu€HHE TOKa, DPaBHOE
MHHHMAJILHOMY, C TIOCJIEAYIONIMM €r0 yYBEeJIHYEHHEM 0 MaKCHMaJbHOro. 3HaueHHs TOKa CIeayeT
YCTaHAB/IMBaTh B COOTBETCTBHH C TPHIOXKEHHEM A, JUIS NPOBEPKH B PaCIIMPEHHOM JHalNa3oHe
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nepBu4HOTO ToKa 10 200 % cneayer ycTaHOBUTH 3HaueHus, paBubie 150 % u 200 % HOMHHATBHOTO
3HaueHus. [Ipu momaye Toxa Ha o0OMOTKM TpaHchopmaropa Toka Ty IIC GyneT MHIMLHPOBATH
3HAQUEHUs TOTPeIIHOCTeH. PeryaupyiommM ycTpOHCTBOM IUIABHO CHHM3HTH TOK /IO HYJIEBOTO
3HAYEHHA.

10.1.3 TloBropurb omepammn mo 10.1.1 — 10.1.2, noouepenno moakmouas k IIC BbIBOABI
OCTalbHBIX BTOPMYHBIX OOMOTOK ToOBepsieMoro TpaHcdopmaropa Ttoka Ty IlorpemsocTn
TpaHC(HOPMATOPOB  IOIYCKAETCS ONpPEAeNSTh C MEPBHYHOM OOMOTKOM, KOTOPYIO CO3JaloT
NpPONMyCKaHMEM BHUTKOB IIPOBOAA 4Yepe3 LEHTpalbHOE OTBEPCTHE, INPH BCEX 3HAYEHMSAX
HOMHMHAJIbHBIX aMIIEPBHTKOB. YHC/I0 BUTKOB TaKOH NMEPBHYHOM OOMOTKH OMPEAENAIOT U3 YCIOBUS
PaBEHCTBA €€ aMIIEPBUTKOB HOMUHATLHOMY 3HAUEHHIO TIEPBHYHOTO TOKA.

[ A

S

TO
N1 n m

6 & o

“
Ho nc

=
N

Q90

rae ~ — ceTh (reHeparop);
T, — perynupyoliee yCTpoHCTBO (aBTOTpaHC(HOpMaTop);
T — NOHWKAKOIIHIA CHIIOBOM TpaHC(hOpMaTop;
T, — pabo4mii 3Ta/I0H;
T, — noBepsieMblii TpaHChOpMATOP:
I1C — npubop cpaBHEHUS;
Z — Harpy3ka,
JI1, JI; — xOHTaKTHBIE 32JKUMBI IEPBUYHON OOMOTKH;
Wi, N2 — KOHTaKTHBIE 32)KMMBbl BTOPUYHOH OOMOTKH.

PucyHok 2 — Cxema H3MepeHH# MOrpelmHOCTH TPAaHCHOPMATOPOB TOKA B PaCLIMPEHHOM

auanasoHe nepuaHOro Toka (1 —200) % HOMUHATIBHOIO 3HAYEHHMS, C IPUMEHEHHUEM B Ka4YECTBE
stanona TTHU-5000.51
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nc

rae ~ - cetb (reHeparop);
T}, — perynupyoliee yCTpOHCTBO (aBTOTpaHchOpMaTop);
T»— NOHMKAIOLIKI CHIIOBOR TpaHchopMaTop:
T, — paboymii 3TaloH;
T — noNONHUTENbHBIH pabourii ITANIOH;
T — noBepsieMslit TpauchopMaTop;
I1C — npubop cpaBHeHHS;
Z — Harpys3ka;
JI1, JI» — KOHTaKTHBIE 32)KUMBI IEPBUYHON 0OMOTKH;
Wi, U2 — KOHTaKTHBIE 32)KUMbI BTOPUYHO#H OOMOTKH.

Pucynok 3 — Cxema u3MepeHHH NOrpenIHoCTH TpaHcHOPMATOPOB TOKA B PACIIHPEHHOM
nuanasoHe nepBH4HOro Toka (150 — 200) % HoMMHAIBHOTO 3HAYEHHS, C IPUMEHEHHUEM B KaYeCTBE
sranona TTHU-5000.5 u nononuurensHoro sranona TTHU-5000.5

10.1.4 IlorpemHocTs moBepseMbIX  TpaHCHOPMATOPOB  JO/DKHA  COOTBETCTBOBATH
HOPMHMPOBAHHBIM 3HAYEHHUSM, IPUBEICHHBIM B IPUJIOKEHHH A.

[Ipumeuanue — J{ns TpanchopmaTopoB Toka ¢ yacToToit 60 [’ morpemHocTH onpeaensior
Ha yactote 50 I'u.
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10.2 Onpenenenue kodduuHeHTa OCTATOYHON HAMArHHYEHHOCTH

10.2.1 Onpenenenune koddduumueHTa octatoyHoi HamarHuueHHoctd K,, %, mpoBoauTcs ¢
HCTIONIb30BaHMEM aHanu3atopa TpaHchopmatopoB Toka CT Analyzer. CobGpate cxemy,
NpeCTaBICHHYIO Ha PUCYHKe 4.

4
OOUTPUT
o M2|J)
AA_A, Q
T == o SEC CT Analyzer

PRIM

©o

roe Tx — [IOBepsAEMBIi TpaHchopMarTop;
JI\, ]I — xoHTaKTHBIE 3a)KUMBbI IEPBHYHON 0OMOTKH;
Wi, N2 — KOHTAaKTHBIE 32)KMMbI BTOPHYHOH OOMOTKH.

Pucynok 4 — Cxema noaxmodeHus aHanuzaropa tpanchopmaropos Toka CT Analyzer k
nosepsieMoMy TpaHcdopmaropy

10.2.2 Tletmo rucTepe3nca TakKe MOKHO TTOCMOTPETh W U3MEPHTH KOIPPHUIIHEHT OCTATOYHOM
HamarHuyeHHoctd K, %, Ha 20ekTpoHHO-TyuyeBOM WM umdpoBoM  ocuuiorpade ¢
HCIOJTE30BaHHEM JIOTIOIHUTEIBHOM cXeMbl (JOPMHPOBAHHUS CHTHATOB UI OTKJIOHSIOLIMX IUIACTHH
110 cCXeMe, MOKAa3aHHO# Ha PHCYHKE 5.

nepp T

@%

N

rne G - cerb (reHeparop);
R1, R2 — u3mepuTenbHbIi pe3ucTop;
Cl - koHzeHcartop:
TT - noBepsiemslit TpanchopMaTop TOKa;

Pucynok 5 — Cxema onpe/esneHus Ko3pduuneHTa 0cTaTOUHOH HaMarHHYEHHOCTH
METO/JI0M OCLHUIOrpadMpOBaHHA

H3meputensuslii pesuctop R1 noabupaercs ¢ CONpOTHBIEHHEM, JIekaluM B npeaenax ot 0,1
10 1 Om, 4T0OB MHHHMHM3HPOBATH €0 BIMSHHE HA H3MEPEHHE THCTEPE3UCHOMN NET/IH (PHCYHOK 6).
Jlns yMeHbIIEHHs MOTPEIHOCTH conpoTuBienne R2 nomxuo ObITh BeicokuM (R2 = 100 xOm), u
TPEeBHILATH HA HECKOJILKO MOPSAKOB peakTHBHOe conpoTHBieHue konaencaropa Cl (C1 = 1 Mx®).
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PucyHok 6 —BapuanThl oToOpakeHHs NET/IH TUCTEpe3Hca

10.2.3 Koapduuuent ocratounoit HamarauueHuoct K,, %, onpenensercs no popmyne

K’_=

Fy

100, ()

Weae

rae ¥, — ocTaToOuHOE MOTOKOCIEIIEHHE;
¥, oc — TOTOKOCIETIJIEHHE HACBILIEHHS.
Pe3yibTaThl CYMTAIOT TIOJOXKHTEIBHBIMH, €CJIH TOJYYEHHBbIE [PU [OBEpKE 3HAYEHHS
K03 HIMeHTa OCTaTOYHOH HamarHWueHHocTH K, cooTBeTCTBYyeT TpeOOBaHHAM, YKa3aHHBIM B
Tabnuue A.2 npuioxeHus A.

10.3 OnpeneneHue NoCTOSHHON BpeMeHH I

OnpeaeneHue MOCTOSHHONH BPEMEHH BTOPHYHOTO KOHTYpa Is A0MKHO OBIT NMPOBENEHO B
tpanchopmaropax Toka kiaccop toyHoctH PR, PX, PXR, TPY u TPZ, nonyyeHHble 3Ha4YeHHS
NOCTOAHHON BPEMEHH HE HOPMHPYIOTCH.

OnpeneneHre MOCTOSHHOW BpeMeHH Is MPOBOAMTCA C HCIOJb30BAHHEM aHAJIH3aTOpa
tpanchopmaropoB Toka CTAnalyzer B COOTBETCTBHH C PYKOBOACTBOM IO 3KCILIyaTallMH Ha
NaHHBIA TPUOOP ¥ PUCYHKOM 4.
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11 Odopmaenue pe3yibTaTOB NOBEPKH

11.1 Pe3yneraTel noBepku TpanchopmaTopoB 3aHocsT B npoTokos noBepku ([Ipunoxenne b).

11.2 Tlpu NONOKUTENBHBIX pe3yibTaTaX MOBEPKH TpaHCHOPMATOP MPHU3HAIOT MPUTOJHBIM K
NPUMEHEHHIO. 3HaK MOBEPKH B BHJIE OTTHCKA IOBEPHTE/ILHOTO KJIeiiMa HAHOCUTCS B MACIOPT.

11.3 Ilpu oTpunartenbHbIX pe3yibTaTax INOBEPKH TpaHCGOpMATOp MPU3HAIOT HENPHIOIHBIM K
NPUMEHEHHIO.

11.4 Ha ocHOBaHMM NHMCEMEHHOTO 3asBJIE€HHUS BiajeNblla CPeACTBA W3MEPEeHWi WM JHla,
TpeCTaBUBIIETO CPEICTBO M3MEPEHHH Ha MOBEPKY, NPH MOJOXKHTENbHBIX pe3yjbTaTax MOBEPKH
odopMmIIsieTCs CBHIETENBCTBO O MOBEPKE, IPH OTPULIATEIbHBIX — H3BELIEHHE O HENPHIOIHOCTH.

11.5 Cenenus o pesynbTarax noBepku nepenaior B OenepanbHblii HHGOpMaHoOHHbH GOHA
1o o0ecreueHHIO eJMHCTBA H3MEPEHHIT B COOTBETCTBHHU C YCTAHOBJIEHHBIM IOPSIKOM.

3aB. otaenom 26 YHUUM - ¢pununana
®T'VIT «BHANM mm. [T Menzieneenay 4;# A.A. Axmees

Ben. unxenep YHUUM - punnana
OI'VII «BHUUM um.JI.U.Menaeneepa» AM. lIlIa6ypon

['naBueiit Metposor OAO «C3TT» P.®. Packyios

Ben. unkenep no cepruduxanmu

u Metponoruun OAO «C3TT» 3.0. Anunos
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Ilpunoxenue A
(o0s3arenbHOE)
Tabmuna A.1 — IIpesessl gomycKaeMbIX MOTPENHOCTEH BTOPUYHBIX 0OMOTOK JUIst H3MEPEHHH M yuéTa

IIpenenbl JONYCTHMBIX NOTPEIIHOCTEH Jluanazon
[lepBuunEIit TOK B % YrnoBoii BTOPUYHOH
Knace o
o 0T HOMHHATBEHOTO TokoBot, % Harpysku, % ot
3HAYEHHS MHUH cpan HOMHHAIBHOTO
3HAYECHHS
1 0,75 + 30 = 0,90
] +0,35 £ 15 + 0.45
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
’ 100 = 120 =0,20 = 10 = 0,30
150 = 200 +0,20 + 10 = 0,30
1 £1,50 + 90 + 2,70
5 +0,75 + 45 £ 1,93
0.58 20 0,50 = 30 o R
100 = 120 +0,50 + 30 = 0,90
150 +~ 200 +0,50 + 30 = 0,90
5 +1,50 + 90 £ 2,70
0.5 20 +{).75 + 45 =35
' 100 +~ 120 +0,50 + 30 = 0,90
150 =200 +0,50 + 30 + 0,90
5 = 3,0 180 = 5,40
1.0 20 %+ 1.5 £+ 90 + 2,70
: 100 + 120 + 1.0 + 60 + 1,80
150 =200 + 1,0 + 60 + 1,80
3 %. 30
5 50+120 + 5.0 He nHopmupyercs ot 50 g0 100
10 +10.,0
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Tabnuua A.2 —Ilpenensl fonmycKaeMbIX MOrPeIHOCTER BTOPHYHBIX 0OMOTOK [UIS 3aIHThI

[Ipenens! nonyckaemoit MOrPEIHOCTH Koatb(bnuneﬂr
Knacc HoMmuHa1bHOM NepBHYHOM TOKE TOJIHOM MPH TOKE OCTaTOYHOH

TOYHOCTH | TokoBOii, YrioBoii HOM. IIpeJIeNbHOM | HAMarHMYEeHHOCTH,
% MHH cpan KpaTHOCTH, €, % K., %

5P +1 +60 +1,8 5 He Hopmupyercs

10P +3 He HopMupyetcs 10 He HopmupyeTtcst
5PR +] +60 | =18 5 <10
10PR +3 He HopMupyeTcs 10 <10

PX +0,25 He Hopmupyetcs He Hopmupyercs | He HopMupyetcs
PXR +] He HopmupyeTcs He HopMupyetcs <10
IPY +] =60 +1,8 10 <10
IPL +] 180=18 5,320,6 10 << 10
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IIpunoxenune b
(pexomenayemoe)

®opMa NpPoOTOKO./1a MOBEPKH
Tpauncdopmaropos Toka TB

IMPOTOKOJI TIOBEPKH
Tpanchopmarop Toka , KJ1acC TOYHOCTH

3aBockoi Ne

I'ox BeIMycka

HomuHanbHbIH NepBUYHBIA TOK

HomuHanbHbIH BTOPHYHBIH TOK

HoMuHanpHas yacToTa (IManazoH)

[IpeanpusTue-u3roToBUTENb

[TpuHamIeKUT

HaMMEHOBaHHE OpraHM3alliy, NpeCcTaBUBIIEH TpaHCHOPMATOpP Ha MOBEPKY
CpencTBa MOBEPKHU:
VYcnoBus npoBeeHHs NMOBEPKH

b.1 Pe3yabTar BHEMIHETO OCMOTpA

COOTBETCTBYET, HE COOTBETCTBYET
b.2 Pe3ynbTar NOBEpPKH CONPOTHBIIEHHS H30JISLIAN

COOTBETCTBYET, HE COOTBETCTBYET
B.3 PasmaruuunBanue

b.4 Pe3ynabpTar NpoBEPKH NPaBHIBHOCTH MAPKHPOBKH BBIBOJIOB

COOTBETCTBYET, HE COOTBETCTBYET
B.5 Pe3ynbTarsl onpeaeneHHs NOrpeiiHOCTeH

Ta6muna B.1 — PesynbTarsl onpeaeneHus MOrpeiiHOCTeH

q [TorpemHocTts
H . APYaEa 3HaueHue NOBEPSEMOro
OMHHA/IBHBIH |  [TOBEPIEMOIO
y P epBHYHOTO TOKa, % TpaHcopmaropa
TIepBHYHBIH TOK,| TpaHchopmaropa
OT HOMHHAJILHOTO
A ToKa, B-A; ) '
3HAYEHUs 5r % As,
TpH COSP =

B.6 Pe3ynbTaThl onpeeienus Ko uumenTa 0cTaTOIHOM HaMarHuYeHHOCTH K

B.7 Pe3yabTaTsl onpeieNieHust OCTOSHHOH BpeMeHH T

3akmOYeHHE M0 pe3yabTaraM MOBEPKH

MPUroJieH / HEMPUTO/IEH
[ToBepky npoBoOaUI

MOJANHCH HHHLUATBL, hamMHIus

JlaTa MpOBEJAEHHSA ITOBEPKH

Opranu3aiusi, TPOBOAKBIIAS OBEPKY
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