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TOCYIAPCTBEHHASI CUCTEMA OBECITEYEHHUSI EAUHCTBA U3MEPEHWN
Tpauchopmaropst Toka TOM-110 1T
METOJIHKA TTOBEPKH
MI1 _40-26-2023

1 O0mne moJIoKeHHs

1.1 Hacrosimas Metomka pacnpocrpansercs na tpancdopmaropst Toka TOM-110 111 (nanee —
tpacopmartopsl). uzrotoBiaeHHble OAO «C3TT» r. ExatepuHOYpr, W yCTaHABIHBAET METOIBI U
CpeficTBAa TICPBHYHOH W TICPHOAMYCCKOH  mosepok. Ilosepka  TpancopmaropoB JIomkHa
TIPOM3BOIMTHCS B COOTBETCTBHA C TPeOOBAHUAMH HACTOALICH METOIHKH.

1.2 Tlpu npoBesenuu  noBepku  Jo/pkHa — o0ecrnedyMBaThCs — OPOCIICKHBAEMOCTH
tpadcdopmaropoB Kk I'DT 152-2023 «[ocymapcTBeHHOMY TeEpBHYHOMY OTANOHY — €IHHHIL
K03(Q(uIHMeHTOB NpcoOpa3oBaHMsl CHIBI 3NCKTPHUYCCKOTO TOKa» COTIACHO TOCYMApCTBEHHOM
TOBEPOYHOH CXeMe Ul  CPeACTB M3MEpeHHH  KOYQ(UUHEHTOB npeodpazoBaHus CHIIBI
DJIEKTPUYECKOTO TOKA, YTBEPIKIACHHOH npukazom @eiepaibHOIO areHICTBa 110 TEXHUYECKOMY
peryanpoBaHuio H MeTponoras Ne 1491 or 21 mrons 2023 1.

1.3 B nacrosimel MeToIMKe MOBEPKH pealn30BaHa MOBCPKa P CpCHIHATEHBIM (HYICBBIM)
METOOM.

1.4 B pesyiprare 1OBEpKH A0JDKHBI OblThb HOATBEPHIEHLI METPOJIOrHuecKkHe TpeGoBaHMs.
NpUBeIeHHbIE B Tabmmne 1.

Tabanmna 1 — Merponorndeckue XapaKTCPHCTHKH

HanmeHnoBaHHE XapaKTEepHCTHKH , 3HauYeHHE XapPaKTEPUCTHKH
Homunansuoe nanpsixenne, kB 110
Kinace Tounocty Bropudnbix 00MOTOK U H3MEPEHHH
o 'OCT 7746 - 2015 0,28:02:0,58; 0.5:1:3; 10
Knacc ToyHOCTH BTOPHYHBIX OOMOTOK /IS 3AILIHTHI
-no 'OCT 7746 - 2015 5P; 10P
-no 'OCT P MDK 61869 —2 — 2015 5PR: 10PR; PX: PXR
HoMuHaTBHBIH IepBHIHBIH TOK, A | o1 20 110 3000
HomuHa/IbHBIH BTOPHYHBIH TOK, A - 1:2:5
Yacrora, 'u 50; 60
Homunansnas Bropaynas Harpyska, B-A or 1 10 100
Hwxkuuli  npenen  BTopuuHOH  Harpyskw, B-A., g |
TpanchopmaTopos knaccos Toynoctu 0.2S: 0.2: 0.58,
Koopduument 6e3onacHoCTH HpHOOPOB BTOPUHYHBIX OOMOTOK % 3050
JUIS H3MEPEHATH binii i
Homunanbuas npejieibias KpaTHOCT, BTOPHYHON 0OMOTKM US| or 150 53

3alIATBI

2 HopmaTHBHBIE CCHLIIKH

2.1 B HacTosIIelH MeTOIHKE HCIOABb30BAHBI CCHUTKH Ha CleIyIoNHe JOKYMEHTHI:

[Ipukaz Munnpomtopra Poccun ot 31 wmioms 2020 r. Ne2510 «OO6 yTBepk/ieHHH mOps/IKa
NpOBEAEHHS TOBEPKH CPEACTB H3MEpeHHil. TpeOoBaHHI K 3HAKY TOBEPKH H COAEPIKAHHIO
CBUJICTEIILCTBA O [IOBEPKEY

[lpuka3 MuHHCTEpCTBA TpyAa H COLMaIbHOM 3aummThl Poccuiickoii @enepannn ot 15.12.2020
Ne 903w «O6 yTepskaennn | IpaBu:t o oxpase Tpy/ia IpH 3KCILTyaTalldH 31CKTPOYCTaHOBOK»

IFOCT 12.2.007.0-75 CCBT. HW3genus osnextporexHuueckue. Obmme TpeboBanus
Oe3onacHocTu

['OCT 12.3.019-80 CCBT. HcneiTanus W u3MepeHHs 3lekTpuueckue. OOmme TpeboBaHHS
Oc3onacHoCTH



[Iprka3 @esepanbHOTO arcHTCTBA MO TCXHHYCCKOMY DCTYJIMPOBAaHHIO H MCTPOJIOTHH OT
21 mons 2023 . Ne 1491 «O6 ytepxkaenun [ocyaapeTBeHHON MOBEPOYHOI CXEMBI ISl CPEACTB
u3mepennii kodpduurenTon npeodpazoBaHus CHIlbl MMEKTPHYSCKOIO TOKA»

3 llepedens onepanuii NOBepPKH
3.1 Ilpu npoBe/ieHHH HOBEPKH BLIIOJIHAIOT Ollepalliy, YKa3atHbie B Tabimmie 2.

Tabnauua 2 — Onepauuu noBepku

IIpoBenenmne oneparnim npu

Howmep pasaena (myHkTa)

Haumenosanue onepaumu MepBHYHOM MEePHOIH- METOMKH MOBEPKH, B
[IOBEPKE YyecKoH COOTBETCTBHH ¢ KOTOPBIM
[IOBEPKE BBIIIOJIHSACTCS OIepalus
TTIOBCPKH

Brewnnii ocmotp cpeacTsa

H3MEPEHH e fla fla i

[Toaroroeka K nosepke u

ompodoBaHKe Cpe/iCTBA H3MEepeHMH fla fla ?

Onpeaenenue METPOIOrHYECKHUX

XapaKTEePHCTHK CPEeACTBA U3MEPEHHHI

W TOATBEPKTICHHAS COOTBETCTBHS Ja Ja 10

Cpe/ICTBA W3MEPEHHH
METPOJIOTHYECKHM TPEOOBAHHAM

4 TpeGoBaHHS K YCIOBHAM NpPOBeleHHS OBEPKH
4.1 Ilpu nnpoBeieHHH NOBEPKU J0DKHbBI ObITh COOMIOIEHDI CIIEYIONHEe YCIOBUSL:
— TEMIIEpaTypa OKpYy;Karomero Bo3ayxa, °C
— OTHOCHTCJTBHAS BJIAXKHOCTH BO3yXa, %
— 37eKTpPONUTaHne — o HOda3Has ceTh, B

—yacroTa, I'ng

ot 10 1o 35:

ot 30 10 80:

ot 198 no 242;
ot 47,5 no 52,5.

4.2 CpenctBa MOBEpKH TOJTOTABIMBAIOT K padoTe COrNacHO VKa3aHHAM, TPHBEICHHBIM B

IKCIUTYATallHOHHBIX JIOKYMCHTAX.

S TpeboBanus K cneHHAJHCTAM, OCYLIECTB/ISIOMIHM NOBEPKY

5.1 K npoBeieHnI0 NOBEPKH JOMYCKAIOT JHL, padOTAIINX B OPraHu3alii, aKKPeANTOBAHHON
Ha [PaBO IOBEPKH, M3YUYHMBIIMX HACTOALLYI0 METOAMKY. OKCIUIyaTalMOHHBIC IOKyMEHTHL Ha
TpaHcOpMATOpPEL. HMEIONIAX CTK paboTEl B KavyecTBe MOBEpUTETell CPeicTB H3MepeHHit
CKTPHYECKHX BETWYWH HE MCHEE OJIHOTO Toja ¥ TPYNIY JOMyCcKa To 3MEKTpoOe30macHOCTH He

ke I11.




6 MeTposioruueckne n TeXHHYeCKHe TPeGOBAHHSI K CPEICTBAM NMOBEPKH
6.1 TIpu npoBeIeHAH NOBEPKH NPUMEHSIOT CPEACTBA LIOBEPKHU COrjlacio rabiuie 3.
Tabauma 3 — Merponorugeckue TpeGoBaHMs K Cpe/ICTBaM II0BEPKH

Onepanvm MeTtponorndcckne TpeGOBaHHS K CPC/ICTBAM llepeuens pekoMeH TyeMBIX
[IOBEPKH, MOBEPKH, HEOOXOAUMBIE JUTS TPOBEACHHS CPEACTB NOBEPKH
Tpedyioiue [1OBEPKH
MpHMEHeHHS
CpE/ICTB
IIOBEPKH

Cpencrsa nsmepenuil reMueparypbl okpysxkaiomei | TepmorurpoMerp  21eKTPOHHBLA
cpensl B quanazone msMmepenHii ot wioc 10 °C go | « CENTER» 313,
mnoc 35 °C, [N =+ 0,7 °C per. Ne 22129-09
CpeactBa H3MEpeHHH OTHOCHTENLHON BIOKHOCTH
Bo3ayxa B jamauasone or 30 % uno 80 %,
r=+25% ,
CpejicTBa H3MepeHHIT HANIPSIKEHHS TTHTAIOMICH W3meputenu [oKasareJsiei
ceTd B auanasone ot 198 no 242 B. ¢ KaucCTBa 3JICKTPHYCCKOH 3HCPTHH
OTHOCHTENBLHOM MOrpeIHOCTLIO He Oonee | % Pecypc-UF2,
Cpezncrsa u3MepeHHii 4acToThl HUTaloWei cerd B | per. No21621-03
nuanasoHe ot 47.5 go 52,5 I'm, ¢ alcoaroTHOR
nmorpenrHocTeio He Honee 0.1 '
Juanason m3mepennii ot 200 xOm po 100 T'Owm, | Meraommerp L1C0202,
KJIaCC TOYHOCTH 2,5 7 per. Ne38890-08
Pabouuit  orajon 2 paspama  emunun | Tpancdopmarop TOKa
ko3 dunuenta H yria MacmTabHOro | H3MepHTeNbHbIH  TabopaTopHbIH
npeoOpa3oBaHus CHHYCOHIATBHOTO ToKa, npukas | TTU-5000.51 per. Ne 55278-13
MenepanbHOr0 areHTCTBA MO TEXHHYECKOMY | WM jaBa TpaHcOpMaTOpa TOKA

Pasien 9 peryiuposBanuio 4 Merponorun Ne 1491 or 21 | sranonnsix JABYXCTYNEHYATHIX

Moxrotoska | HIomt 2023 r.  Hommmanphple  3Havenns | UTT —3000.5. per. Ne 19457-00

k oBepke u | ICPBHYHOIO TOKa (5; 10; 15; 20; 25; 30; 40; 50;

onpoGoBanme 60: 75; 80; 100; 150; 200; 250; 300; 400; 500:

600: 750; 800; 1000; 1200; 1250; 1500; 2000; |

2500: 3000: 4000; 5000) A, noMHHAIBHBIH
BropuuHbid TOK 1 A, 5 A, knacc Tounoctw 0,05

HoMmunansHble 3HaueHHs TokoB 1 A, 5 A,
TIPEJICNTBI JIOMYCKAeMOH TOTPEITHOCTH W3IMCPCHHH
OTHOCHTENbHOI Pa3HOCTH JTEHCTBY FOLLIHX
3HaYeHU JIBYX TOKOB
0=+(0.05"|Aof+1.5:107|As|+5:10°) %, npenensr
JIOTTyCKaeMOoH abcomoTHOI NOTPENTHOCTH
H3MEPEHUH abCOMOTHOH pasHocTH (a3  aByx
TOKOB A=£(0,05°|Asl+1,5|Aor [H0.5)

[Tpubop cpaBHeHuA KHT-OSA,
per. Ne37854-08

BcenomorarensHoe obopynoBanne,
obecncumBaromee g0 200 % HOMMHAIBHOTO
NEPBUYHOTO TOKA MOBEPAEMOro Tpaichopmaropa

PerymiapyeMmsblif  MCTOYHHK “ToKa
PUT-5000

Beuomorarensuoe  oGopynosanue, — paboumit
auanasoH TokKa 0T luow (1 - 200) %, BenmmunHa
narpyskn (I — 100) B-A, xo3dduumcar
MOIHOCTH Harpy3ku cos ¢ = 0.8, cos p = 1

Hamyméuoe
HTT 50.5-1

YCTPOHCTBO




Ilposomxkenne Tabauus 3

Onepaunu Metponoruyeckue TpeGoBaHHS K CPECTBAM [Tepeuens pekoMeHyeMBIX
[I0OBEPKH, 10BEPKH, HEOOXOAMMBIE /UL IPOBEACHHS CPEJICTB 110BEPKH
Tpedyromue MIOBEPKH
TpUMEHEHAS |
CPEACTB NOBEPKH |
PaGoumii  osrazon 2 paspama  eaunun | Tpaucdopmarop toka
koopdunuenTa M ymia  MacmTaGHOrO | H3MepHTeThHbIH
' mpeo0Opa3oBaHus  CHHYCOHJATBRHOTO  ToKa, | maboparopusii TTHU-5000.51,
'npukaz  ®exepanbHoro  aredtcrBa 1o | per. Ne 55278-13 unu asa

TEXHHYECKOMY DPeryJIMpOBaHHIO H METPOJIOTHH
Ne 1491 or 21 wmrona 2023 r. HomuHaibHBIE
3HaYCHHs TiCpBHYHOTO 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.
HOMHHAJIBHBIH BropHuHblid Tok 1 A, 5 A, knacc
TouHocty 0,05

Tpanchopmaropa Toka
3TAIOHHBIX JIBYXCTYIIEHYATBIX
HUTT —-3000.5,

per. Ne 19457-00

ITpudop cpasuenns KHT-05A,

HomunanbHbie SBa‘fCHHﬂ TOKOB 1 A, 5 A, per. No 37854-08
npeaesbl A0MYCKaeMOn NOrPeIHOCTH
H3MEpPEHUH OTHOCHUTE/ILHON pasHocTd
NEHCTBYIOIIMX ~ 3HAYeHHH  JBYX  TOKOB
8=£(0.05"|Aof+1.5-107|As}+5:10) %, mipeaens:
aonyckaemMoii  adcoOTHOH — MOrpelHOCTH
Ifa:men 10 usMepenuil abcomornoil pasuocru ¢az aAByx
Onpezenenne TOKOB A=%(0,05"|As[+1,5°|Aor [+0.5)
MCTPOJIOTHYECKHX
XapaKTEPUCTHK Juanazox BOCHPOH3BEACHUH CHJIbl | AHaNIM3aTOp
cpeacTsa nepemeHHoro Toka ot g0 5 A, mpesensl | TpaHC(OpMATOPOB TOKA
H3MEpEeHUH 1 AonyckaeMmoit  otHocutenbHol morpemnoctu | CT Analyzer,
MOATBEPK/ICHHE | BOCHPOM3BEACHHH CHibl iepemenHoro Toka | per. Ne 40316-08
COOTBETCTBHS +0,1 %. mnpenensl W3MepeHHH HANPHKEHHA
cpeiacrsa nepemensoro toka 0.3 B, 3 B. 30 B, 300 B,
H3MEpeHHH npejaenbl JOIMyCKaeMoi OTHOCHTE/ILHOM
METPOJIOTHYCCKHM | IIOIPENIHOCTH H3MepeHnii HANPsKEHUs
TpeboBaHuAM nepemenHoro Toxka £0.1 % - 7
Jlmanazon  mmmyabcHOrO  3nekTpuueckoro | Ocrwmmmorpad nHQpoBoit
nanpsokenus ot 1-107 g0 400 B ¢ | zanommmaronmii  HDO4054,
JUMTENLHOCTLIO  uMuyiasea ot 2-1071 1o | per. Ne 53644-13

2,5-10%, mpemens xomyckaemoii aGCONIOTHOI

MOIIHOCTH Harpy3ku cos ¢ = 0.8, cos ¢ = 1

TIOTPEITHOCTH H3MCPCHNSA HATPSKCHHUS
NOCTOSHHOTO TOKa

Auv=%(0,5- 10‘2°8-Ku+1) MB. npesiesl

JomyckaeMoii  abCOMOTHOH  MOTPeIIHOCTH

H3MCPCHHS BPCMCHHBIX HHTEPBAJIOB

ATun=£(0,06/F cip + 1:10-Tiw) €

Benomorarenshoe obopynosanue, | Perynupyemplii HCTOYHHK TOKa
| obecnieunBaromee g0 200 % HommHampHOTO | PUT-5000

NEPBHYHOTO TOKa TTOBEPSICMOTO

TpaHcdopmaropa

BenomorarensHoe  obopyaoBanue, pabounii | Harpysounoe YCTPORCTBO
jauanazod toka or Liw (1 - 200) %, Benmuuna | HTT 50.5-1

Harpy3ku (1 — 100) B-A, xosdbdunuesT |




lipriMeyanue: MpH YBETHICHAH BETHYMHBI HATPY3KH JOITYCKACTCS HCIIOJB30BATh aHATOTHYHOE
Harpy304HoOe YCTPOHCTBO (CXeMa MOJAKIIOUEHHS- TIOCIEA0BaTE/IbHAs ).

6.2 JlomyckaeTcs HCHO/IB30BaTh IPH IIOBEPKe JPYTHe YTBEPKASHHBIE H AaTTeCTOBAHHBIC
STAIOHBI  €JIMHWI] BEITWYHH, CpPC/ICTRA W3MCPCHHH YTBCPKJICHHOTO THTIA M TOBEPEHHBIE,
YAOBJIETBOPSIOLIME METPOJIOTHYECKAM TPeDOBAHUAM, YKA3aHHBIM B TabiauLE 3.

6.3 Dranonsl 10/KHbL ObITh HOBEPEHbI (ATTECTOBANDI), CPE/ICTBA H3MEPEHHI 110BEPEHDL.

7 Tpebosanus (yci0oBHSI) MO obecmedeHHio 0e30MACHOCTH MPOBEICHHS

NOBEPKH

7.1 llpu mnosepke TpaHchopmaTopoB cobmonaoT TpeboBaHHS ICKTPOOE30MACHOCTH 10
I'OCT 12.3.019-80, 'OCT 12.2.007.0-75 u pykosozacteyiotcs IIpaBunamMu no oxpase Tpyjaa npH
OKCILIyaTallud  DJIEKTPOYCTAaHOBOK, yrBepikaenubiMM IIpukazom Munucrepersa tpyaa u
couHanbHOM 3amMTEl PP o1 15.12.2020 mromns 2013 r. Ne 903H.

7.2 Taxke nomxHel ObITH oOOccreucHsl TpeOOBaHHMs GC30MACHOCTH. YKA3aHHBIC B
IKCTINYaTAllMOHHBIX JOKYMEHTAX Ha CPEACTBA MOBEPKH.

8 Breunnii ocMoTp cpeacTBa u3mepeHuii

8.1 TIpu BHelHEM OCMOTPe HEOOXOAMMO YCTAHOBHTD:

- COOTBETCTBHE BHEIIHEro BHJA 'IPMIC¢OPM3'[0p3 CBCICHHMAM, IIPUBEICHHBLIM B ONHCAHHH
THIIA;

- COCTOSIHHC ITOBCPXHOCTH HAPYKHBIX H30IIATIMOHHBIX qacTe;

- COCTOSTHHE 34U THBIX ﬂOKpblTHﬁ HAapYIKHBIX ‘IaCTeﬁ;

- COCTOSAHHME TUIOMIAN0K 1101 3a3¢M/IMIOLIHE 3AKHUMLI, €CJIH TAKOBbLIE HMEIOTCH:

- IpPaBHIBHOCTHE 3all0JIHEHUA TaOIH9eK TeXHHIECKHX JAaHHBIX]

- MApKHPOBKa BBEIBOJIOB;

= COOTBETCTBHE KOHTAKTHBLIX BBIBOJORB:

= KOMILIEKTHOCTD.

9 IloaroroBka K NoBepKe H ONpodOBaHHe CPeICTBA H3MePeHHii
9.1 KonTpoiib yci10BUi HPOBEACHUS [I0BEPKH
9.1.1 TlpoBecTH KOHTPOJIb YCIOBHil IPOBEACHHS MOBEPKH C IIOMOLIBIO TEPMOTHIPOMETpa H

H3MEPHTEIIS TTOKa3aTeledl KauecTBa 3MCKTPHYCCKOH JHCPrHM, YKa3aHHBIX B Tabiamme 3 B
COOTBETCTBHHM NYHKTOM 4.1.

9.2 IlpoBepka 31K TPHICCKOTO COMPOTHRIICHHS H30/ISITHH

9.2.1 U3mepenne COMpPOTHBIECHHS BTOPHYHBIX OOMOTOK Tpanc(opMaTopa OTHOCHTEIBLHO
«3eMJIMY IIPOM3BOAMTCA Meraommerpom na 1000 B.

9.2.2 Pe3yipTaThl MPOBEPKH CYHTAIOTCH MOMOKUTEIBHBIMH, €CIH CONPOTHBICHHE H30SIHMH
JUtst TIcpBHYHOH 00MOTKH TpaHcdopmatopoB He mMeHee 1000 MOM, utst BTOPHYHBIX 0OMOTOK HE
meree 20 MOwm nan 50 MOm B COOTBETCTBHH € PYKOBOACTBOM MO 3KCIJIYATALMH HA JAHHYIO
MO (pHKaLHUIO.

9.3 Pa3maranunBanmne

9.3.1 PasmarununBanne MpOBOAAT Ha MepeMeHHOM Toke yacTotoit 50 I'u. Tpancdopmaropsi ¢
HOMHMHA/IbHOH 4yacToTOH Bpue 50 ['1 JollyckaeTcs pa3Mariu4nuBaTh NP HOMHHAIBHON YaCTOTe.

TparcopmaTops! TOKa pasMATHHYHBAKOT OJHHM H3 TPEX YKa3aHHBIX HUkKE CIIOCOO0B:

1) Cxema pasmarHW9wWBanWs TPWRE/ICHA HA prcyHKE 1. Bropuunyio oOMOTKY 3aMBIKAalOT Ha
Pe3HCTOp MOIIHOCTLIO He MeHee 250 Bt u comportusnenwem R, OMm. paccuuThiBaeMbiM (C
orkiodenuem B npegenax +£10 %) no gopmyie

R = 250/1%u, (1
rae Liow — HOMHHAILHBIA BIOPHYHBIN TOK 0BepseMoro Tpancdopmaropa Toxa, A.



Yepes nepBruHy o 0OMOTKY MPOITYCKar0T HOMHHAIBHEIN TOK, 3aTCM TUTABHO (B TCUCHWE O/THOM
HITH IBYX MHHYT) YMEHBIIAKOT €r0 J0 3HAYeHUs, HE NPeBbIatowero 2 % oT HOMHHATBLHOTO.

2) Yepes uepsuuHyio oOMOTKY Tpasnchopmaropa TOKa Npu pasoMKHYTOH BTOpHYHOH 0OMOTKE
NPOTYCKAOT TOK. paBHbli 10 % OT HOMHHATLHOrO 3HAYEHHs TMEPBHYHOTO TOKA. 3aTeM ILIABHO
CHHXKAIOT €T0 JI0 3HaueHus, He mperbimatomero (.2 % oT HOMHHAIBHOTO.

3) Uepes Bropuunyio 06MOTKY TpaHcopmaTopa TOKa MpH pasoMKHYTOH NepBHYHOM 00MOTKE
NPOIYCKAOT TOK, paBublii 10 % OT HOMHHANBLHOTO 3HAYEHMS BTOPHYHOIO TOKA, 3aTEM ILIABHO
CHHDKAIOT ero JI0 3HaYCHHs, He npessimaromero 0,2 % oT HOMHHATBHOTO.

Te  Tn Tx

| |R
51

A~ 18

rne G - cetsb (reneparop);
Tp — peryaupyemoe ycrpoiicteo (agrorpaschopmarop);
Tn - norwxarommii CHIOBOH TpanchopmaTop:
Tx — nosepsemslii Tpancdopmartop;
Ts —Bcnomorarenbubiii Tpancdopmarop Toka;
R —pesucrop.

Pucynok 1 - IIpumep cxembl pazmarnuuuBanus tpanchopmaropa Toka

9.4 IlpoBepka npaBUIBHOCTH 0003HAYEHHS KOHTAKTHBIX 3aKHMOB H BbIBOIOB

9.4.1 Cxema nposepku npuBeiena na pucynke 2 win pucynke 3. Ilosepsembiii (7%
Tparcdopmatop H 31aoH (7,) BKIIOYAIOT B COOTBETCTBHH ¢ MAPKHPOBKON KOHTAKTHBIX 3a:KHMOB.
3aTeM TaBHO YBCIHWYHMBAKOT TCPBUYHEI TOK JI0 3HA4YeHHs, coctasmsomero (3 + 10) % ot
HOMHHaNbHOTO. B ciyuae npaBuibHOI MapkHPOBKH BbIBOIOB Ha npudope cpasuenus (T1C) mokHO
OUpPEACIUTL COOTBETCTBYIOIINE 3HAYEHHUs IoOrpeluHoctTeil uosepseMoro Ttpauchopmaropa. Ilpu
HENPaBHIEHOM 0003HAaY€HHH KOHTAKTHBIX 3aKHMOB ¥ BBIBOIOB HJIH HEHCIIPABHOCTH IOBEPIEMOIO
TpaHcopmaropa cpalarhiBacT 3amWTa B MPHOOpE CPAaBHCHWS TOKOB, B 3TOM  CIydac
TpaHcdopMaTop AanbHEHIUEH TOBEPKE HE MOMIEKUT.

10 Onpeaenenne MeTPOJIOrH4YECKHX XaPAKTEPHCTHK CPEACTBA H3MEpEeHUi H
MOATBEPKIAEHHE COOTBETCTBHS CPEACTBA H3MEPEHHH MeTPOJOTHYeCKHM

TpeboBaHUAM

10.1 OnpeaencHue norpeliHOCTEH

10.1.1 Cobpare cxemy, npeACTaBICHIYIO Ha PUCYHKE 2 WIH PUCYHKE 3, MOIKIIOYHB BBIBO/IbI
BTOPHYHON OOMOTKH 3TanoHHOTo 7, (IOHOJHHTEIBHOrO 3STaloHHOro T,) W moBepseMoro Ty
TpaHC(OPMATOPOB K OJHOMMEHHBIM BhIBOAaM [IC. YCTaHOBHTL HAa HArpy304HOM YCTpoHCTBE Z
TpebyeMoe 3HaueHHe HArpy3Kn ¢ WHIYKTHBHO-aKTHBHBIM KO3({@uuueHTOM MOWHOCTH cos ¢ = (.8
WM aKTUBHBIM KOY()(DHILMEHTOM MOIIHOCTH cos ¢ = 1.

10.1.2 PerymipylommMm ycTpolicTBOM 7, IUIaBHO YCTAaHOBHTH 3HA49eHHE TOKAa, pPaBHOE
MHHAMATEHOMY, € TTOCIICYIOIMM €r0 YBCIHUCHHEM 10 MAKCHMATBHOTO. 3HaYCHHS TOKA CEyeT
YCTAHAB/IMBATL B COOTBETCTBHH C MPHIOKEHWEM A, Ul MPOBEPKH B PACIUMPEHHOM [IHANA30HE
nepsuyHOro Toka 10 200 % cienyer yeranoBuTh 3uadenus, pasubsie 150 % u 200 % HoMMHANLHOIO
3nageHusd. I[lpy momage Toxka Ha oOMOTKH Tpancdopmartopa Toka 7y IIC GvaeT MHAMIMPOBATH
3HAYCHHS TIOTPCMIHOCTCH. PerysmpyronmM YCTPOHCTBOM IJIABHO CHH3WTH TOK JIO HYJIEBOTO
3HAYEHHS.

10.1.3 Ilosropurs onepamnu mo 10.1.1 — 10.1.2, nooyepeano noxxmouas k [IC BuBOIbL
OCTanbHBIX BTOPHYHBIX OOMOTOK moBepsieMoro TpaHcdopmatopa Toka 7y [lorpemmoctn



TpaHchOPMATOPOB  JIONMYCKACTCsl ONMPEICHATh € NCPBHYHOH OOMOTKOH, KOTOPYIO CO3aioT
MPOMyCKaHHEM BHTKOB [pPOBOJA 4Yepe3 UEHTPAJIbHOE OTBEPCTHE, NPH BceX 3HAYECHHAX
HOMHHAILHBLIX aMIEPBUTKOB, YHCI0 BUTKOB TaKoi HepBUYHOA 0OMOTKH ONPEAS/ISIOT H3 YCIIOBUS
PaBEHCTBA €e aMIIePBHTKOB HOMHHATLHOMY 3HAUEHHIO TIEPBHYHOTO TOKA.

Tn

Te
| IHV/IZ/I‘I n

o o o (o]
O
—0
; I .
oO—
rie G — ceTh (reHepaTop):
Tp — perynupytoiiee ycTpoicTBo (aBroTpancopmarop):
I, — [IOHHXKAIOILKH CHIIOBOI Tpancdopmarop:
T, — paboyuii 3Tal0H:;
Iy — nosepsiemMslit TpancdopmaTop:
IIC  — npubop cpaBHeHus;
Z — Harpy3kKa;

JI1 (Py). JI2 (P2) — KoHTaKTHbIC 32KHMBI IEPBHYHOH OOMOTKH:
M1, U2 — KOHTaKTHBIC 3aKUMBI BTOPHYHOH OOMOTKH.

Pucynok 2 — Cxema u3mepenuii norpemHocT# TpancpopMaTopoB TOKa B PaCIIHPEHHOM
IuanasoHe nepsu4Horo Toka (1 —200) % soMuHANBEHOTO 3HAYEHUA, ¢ TPHMEHEHHEM B Ka4eCTBE
sranona TTHU-5000.51



Te In _

rne G — ceTh (reHepartop):
1, — peryampyoliiee yCTpoiicTso (aprotpanchopmarop);
T — HOHHKAIOIIMH CHII0BO#H TpaHchopmaTop:
T, — pabo4uii 3TaI0H;
Ts — JIOMOJTHUTCIIBHBIA padouHii ITanon:;
T: — nosepsemslii TpaHchopmaTop:
[IC  —npuGop cpaBhenus:;
Z — Harpyska:

JIi (P1), J2(P2) — kOHTaKTHBIC 3@KHMbI ICPBHUHON OGMOTKH;
Wy, > — KOHTaKTHBIE 3aKHMbI BTOPHYHOI 0OMOTKH.

PucyHnok 3 — Cxema u3MepeHHii OIPemHOCTH TpaHC(HOPMATOPOB TOKA B pacuIpeHHOM
/manasone nepeHIHOTo ToKa (150 —200) % HOMMHATLHOTO 3HAYCHNS, ¢ IPHMCHCHNCM B KAUeCTBe

stanoda UTT-3000.5 u nononuaurensuoro sranona UTT-3000.5

10.1.4  TlorpemmocTs  moBepsieMblX  TpaHC(OPMATOPOB  JOJDKHA  COOTBETCTBOBATH
HOPMHPOBAHHBIM 3HAUCHHSAM, TIPHBC/ICHHBIM B NMPHIOKCHUA A,

Ilpumeyanue: ans tpanchopmaropos Toka ¢ yactoroii 60 I'n [OI'PELLHOCTH OMPEeIsIOT
Ha vactote 50 ['m.
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10.2 Onpenenenne ko3 dHIHCHTA OCTATOYHON HAMArHHYCHHOCTH
10.2.1 Onpenenenne ko3dduipeHta ocTaro4Hoi HamarauueHHoctd Kr, %, mpoBoauTes y
TpanchOopMaTOPOB TOKA € KIIACCAMHU TOYHOCTH /IS 3aLIHTHI ¢ 0COObIMU TpeboBanusmu (Tabiauna 1)
C HCIOJIB30BaHHEM aHanu3atopa Tpancdopmartopon Toka CT Analyzer mo cxeme, npeacTaBIeHHOM
Ha PUCYHKC 4.
Tx

m m
—Cr <O
<7
m S w
© o
CT Analyzer
Ol n ¢
\ ;I Output
Sec
Prim
rae Iy — noBepgeMbiii Tpancdopmarop;
I (Ph), 12 (P2) — KOHTaKTHBIC 3aKAMBI IEPBHYHOH 00OMOTKH;

i, M2 — KOHTaKTHBIE 32KHMBI BTOPHTHOH 0OMOTKH.

Pucynok 4 — Cxema mojkmrOueHus aHatu3aTopa Tpanchopmaropos Toka CT Analyzer k
MOBEPAEMOMY TpanchopMaTopy

10.2.2 Ilenino rucrepesuca TakiKe MOKHO HOCMOTPETh H U3MEPHTHL KOXPOHIUMEHT OCTATOYHOI
HamarguyeHHOCTH K, %. Ha 3nekTpoHHO-1yuyeBoM WM UudpoBoM ocumiorpage ¢
UCTIOTE30BARNCM JIOTIOTHHTEIBHOH CXeMbl (JOPMHPOBAHHS CHIHAIOB JUIS OTKJIOHSIOIIMX TJIACTHH
M0 CXeMe, TIOKa3aHHO# Ha PHCYHKe 5.

neph T Ke Y

(] x X

Ibmap =
R . Y

rne G — cerb (reneparop):
R1,R2 — u3mepHTEIBHEIH pe3uCcTOp;
il — KOH/JICHCATOP;
J 5§ — MoBepsAeMblil TpaHc@opmMarop ToKa:

Pucynok 5 — Cxema oupezeienns kododduuuenrta ocrarouHoii HaMarHH4eHHOCTH
METOIOM OCHH/ITIOrpadHpoBaHUA

HWamepurebubiil pesuctop R1 moabupaercs ¢ conporusienunem, Jexamum B npeaenax ot 0,1
10 1 Om, 9To0B MHHHMH3HPOBATH €70 BIHAHHE Ha H3MEPEHHE THCTEPEIUCHON NETIH (PHCYHOK 6).
JIns yMEHBINICHHS TTOrpettHocTH conpotuBiaeHue R2 nomxHo Obith BeicOKHM (R2 = 100 xOm), u
NPEBLILIATL HA HECKOJILKO MOPAIKOB peakTHBHOE conpoTuiicHue konaencaropa Cl (C1 = 1 mx®).



Pucynok 6 —Bapuantsl oToOpajkeHHs NeTaH rucTepesnca

10.2.3 KosppuuuenT ocratounoit namaranuennoctu Ky, %, onpeaensercs mno gopmy.ie
¥y
Ysar

K, = - 100, (2)
rae W,— octarouHoe NOTOKOCHEIUICHHE,
¥ qt— MOTOKOCLETIICHHE HACBILLICHHS.

Pe3yibTaThl CYHTAIOT MOJOKHTEILHBIMH, €CITH TONYYeHHBIC IIPH MOBEpKe 3HAYCHHS
Kod(uIMenTa ocTaToyHONW HaMarHWYeHHOCTH K: COOTBETCTBYeT TpeOOBAHWAM, YKa3aHHBIM B
tabnuue A.2, npuIoKeHHs A.

10.3 Onpenenenne nocTosHHOI BpeMeHH T

OnpesnencAAe MOCTOSHAON BPEMCHH BTOPHIHOTO KOHTYpa Ts JIOMKHO OBITE MPOBECACHO B
TpaHchopmaropax Toka knaccoB TounocTH PR, PX u PXR, nonyveHHble 3Ha4€HUs MOCTOAHHOM
BpPEMEHH HE HOPMHPYIOTCH.

Onpenenenne MOCTOAHHOH BpeMeHH Ts NPOBOAMTCS € HCHOJB30BAHHEM aHAIH3AaTOpa
TpaHcopmatopoB Toka CTAnalyzer B COOTBCTCTBHH C PYKOBOJCTBOM TI0 3KCIUTyaTaiHd Ha
NaHHblit npudOp U pHCYHKOM 4.



11 OdopmiteHne pe3yibTaTOB MOBEPKH

11.1 Pesyaprars! noBepk# TpaHcoOpMaTopoB 3aHOCAT B MpoTokos nosepkH ([punoxenue b).

11.2 Tlp# MOMOKHMTEIBHBIX pE3yibTaTax MOBCPKH TPaHCHOPMATOP NPH3HAKOT NMPHTOIHBIM K
MPHMEHEHHIO. 3HAK MOBEPKH HAHOCHTCS HA TpaHchopMaTop.

11.3 Ilpu orpuuareibHblX pe3ylibrarax HOBepkd TpanchopMaTop HPH3HAIOT HENPUTOAHBIM K
PAMEHEHHIO.

11.4 Ha ocHOBaHWH NMHCHMEHHOTO 3asBICHHS BIAJICTBIIA CPC/ICTBA M3MEPCHWH WM AT,
[PEACTABUBLIETO CPEACTBO M3MEPEHHH HA MOBEPKY, NMPH TMOJIOKHTENLHBIX PE3ynbTaTax MOBEPKH
O(hopMIIAETCs CBUACTE/ILCTBO O LIOBEPKE, IIPH OTPHLEATEILHBIX — H3BEILEHHE O HELPUIO/IOCTH.

11.5 Cpenienud o pe3yiabTaTax NOBEpKH nepenarT B ®eaepanbHblil HHOOpMaUHOHHBIH (GOHIT
110 00ECTIeUYCHHIO CIMHCTRA W3MEPEHHH B COOTBETCTBHH C YCTAHOBICHHBIM TTOPSIKOM.

3as. otaeiiom 26 YHUWM - dumana : :@ o
OI'VIT « BHUUM nm.J1.U.MenneneeBa» : A.A. AxXmeeB

Bex. nmwxenep YHUUM - duimana
DI'VII « BHUUM um. JI.U.Mengeneesa»

AM. labypos
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Ipuaoxenne A
(obsi3arensHoe)
Tabunua A.l —Ilpejenst J01yCcKaeMbIX NOIPELIHOCTEH BTOPHYHBLIX OOMOTOK JUIS H3MEPEHHH

yuéra
| ITpenens nomycTHMBIX norpemHocTeli | /{nanason
[lepBuunsiii Tok B % Yriosoit BTOPHYHOH
Knacc - o
TOHOCTH OT HOMMBAIBHOMO | o o o Harpysku, % ot
3HAYCHHS ‘ MHH cpaj HOMMHAIBHOI'O
3HAYCHHA
1 +0,75 = 30 = 0,90
5 +0.35 + 15 = 045
0,2S 20 +0.20 + 10 + 030
100 = 120 +0,20 + 10 = 0,30
150 = 200 +0,20 + 10 = 0,30
S5 | #0755 | +£30 | * 090
0.2 20 +0.35 + 15 + 045
’ 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 o2 0 190
100 =120 +0,50 + 30 + 0,90
N 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
10 20 + 1,5 + 90 + 2,70
’ 100 = 120 = 1,0 + 60 + 1,80 |
150 + 200 + 1,0 + 60 + 1,80 |
3 + 3,0
9 50+ 120 = 30 He nopMupyertcs ot 50 70 100
10 +10,0

Tabnuna A.2 — Tlpeaens: JonycKaeMbiX MOrPEIHOCTEH BTOPHUHBIX 0OMOTOK /1S 3a1LHThI

[Ipenensl JonycKaeMoil IOrpelIHOCTH Koapuunenr
Kunace HoMHHAIBHOM [ICPBHYHOM TOKC TOJTHOH TIPH TOKE OCTATOYHOH

TOYHOCTH Toxosoii. Vrnosoi HOM. NpeaeIbHOH | HAMarHH9EeHHOCTH,
% MHH cpai KpaTHOCTH, €, % K:, %

5P +1 +60 +1.8 5 He nopmupyercs

10P 43 He nopmupyercs 10 He nopmupyercs
5PR +1 +60 | 1.8 5 <10
10PR +3 He nopmupyercs L 10 <10

PX +0,25 He nopmupyercs He nopmupyercs | He nopmupyercs
PXR +1 He Hopmupyercs He HopmupyeTCcst <10




Iipanoxenne B
‘(pexomenayemoe)

®opma NPOTOKOIA MOBEPKH
Tpauchopmaropos Toka TOM-110 111

ITPOTOKOJI IOBEPKH
Tpancdopmatop Toka . KJlacc TOYHOCTH

3aBonckoi Ne

I'on BemIyCcka
Homunaibubiit nepsuyHblii TOK

Homunanbneiit Bropaunblii Tox

Homunasnsnas acrora (auanason)

[Ipeanpustie-u3roTOBHTEb

[punamnexur

HAaHMEHOBAHUE OPraHU3aLMH, TIPEACTaBUBILICH TpaHCHOPMATOP HA NOBEPKY
CpeacTsa nosepku:
VcnoBust NpoBeieHHs NOBEPKH

b.1 Pesynsrar BHCIIHETO OCMOTpa

COOTBETCTRYECT, HE COOTBETCTBYET
b.2 PesyapTar mOBEpKH COMPOTHBICHNS H3OMSIIHA

COOTBETCTBYCT, HC COOTBETCTBYET
b.3 PasmarunumBanme

b.4 Pesynbrar mpoRepKH NPaBHILHOCTH MAPKUPOBKH BEIBOJOB

COOTBETCTBYET, HE COOTBETCTBYET
b.5 Pesysbratel oupenenenus norpemuocreii

Tabnmua b.1 — Pesyneratsr onpesienicans MOTPENTHOCTCH

| [lorpenmrocts
Harpyska |
H = F 3Ha4ycHuC MOBEPAEMOro
OMHUHAIBHBIN IOBEPAEMOI0 ‘
| P MEPBHYHOTO TOKA, % rpancdopmaropa
MEePBHYHBIH TOK,| TpaHc(opMaTopa
OT HOMHHAJILHOI'O
A ToKa, B-A; )
3HA9eHHUA 3, % As, '
IIPH COSQ =

b.6 Pesyaprarsl onpesenenus kodpduumenta ocrarounoii namarauuennocry K,
b.7 Pesynbrate! onpezenenus moctosuHo# Bpemenu T

3aK/oYeHHE 110 Pe3yJIbTaTaM HOBEPKH

[IPHTO/IeH / HETIPHTOIeH

[Tosepky mpoBou

IIOUTHC HHHMIHAIEL paMuTH

Hara nposejenns nosepku

Opraausanus, NpoBOIHBILIAS NOBEPKY

1£



