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CMUCOK UCMONHUTENENX

o.1.0. JomkHoCTb Bug pabot
o MNamepeHus, aHanua v
Ckaukos O.J1. Beaywmin ntxeHep 3T P ’ pesyribTaTos ”3’!"3"8”“""
COCTaBMNeHNe TeXHUYECKOro OT4ETA.
M3amepeHus, aHanns pesynbTaToB U3MepeHui
BepeTtenbHukos AA. WHxeHep 3TN P pesy P ’

COCTaBIEeHNe TEXHUYECKOrO OTHETA.

BEOAOMOCTb NMPOTOKOJIOB OECNEAOBAHUA TPAHC®OPMATOPA

Nuct HanmeHoBaHue

Nwuer 1.1-1.16 MofAicHUTe/ibHaA 3anuMcKa

MpoTtokon NeC3-3T/1-23- |CeogHan BEAOMOCTb OLLEHKU TEXHUYECKOTO COCTOAHWA CUI0BOTO
0073-0TC TpaHchopmaTopa

MpoTtokon NeC3-3T/1-23-|MpoTOKON NPOBEAEHUA BHELWHENO OCMOTPa CM/I0BOTO TpaHchopmaTopa
0073/BO

NpoTokon NeC3A-3T/1-23- |3amepeHue AU3NEKTPUHECKUX XapaKTePUCTUK CUN0BOTO TpaHchopmaTopa
0073/0C

MpoTtokon NeC34-3TN1-23-|MpoTOKON U3MEPEHWA XapaKTePUCTMK YaCTUYHBIX pa3pAdos CMN0BOTO
0073/A4P TpaHchopmaTopa akKKYCTUHECKMM METO40M

MNpoTokon NeC3/-3T/1-23- [[poTOKOA M3MEPEHWA XapPaKTEPMUCTUK YacTUYHbIX pa3pALoB CMN0BOro
0073/34P TpaHchopmaTopa INEKTPUHECKMM METOAO0M

MpoTokon NeC3/1-3T/1-23- [MpoToKon M3mepeHMA BUBPaLMOHHbIX XapaKTePUCTUK CUIOBOTO
0073/BX TpaHchopmaTopa

NpoTokon NeC3/1-3T/1-23- [[IpoTOKOA CTaHAAPTHBIX UCMbITAHUIA U U3MEPEHUIA
0073/TH

MpoTokon NeC3/-3T/1-23- [[[pOTOKOA TENNOBM3NOHHbI KOHTPOb CU/I0BOTO TPaHchopmaTopa
0073/T0

MpoTtokon NeC3/-3T/1-23- | [IpOTOKOA M3MEPEHMUA HANPAKEHHOCTU MarHMTHOTO NoAA TpaHcdopmaTopa
0073/MI

MpoTtokon NeC3-3T/1-23- |[pOTOKON 23NEKTPOHHO-0NTUYECKOrO KOHTPOAA OMOPHO-CTEPXKHEBOMN N30NALMHK
0073/0K

NpoTokon NedX-04-21-11{MpoToKoN GUIUKO-XMMUHECKMX UCMbITaHWIA TpPaHCGOPMATOPHOro Mac/a
23

NMpoTokon NedX-05-21-11{MpoToKON GPUIUKO-XMMUHECKMX UCMbITaHWIA TpaHCGOPMaTOPHOTo Mac/a
23

NpoTokon NeXA-06-21-11-|MpoTokon xpomaTorpaduieckoro aHanmsa pacTBOPEHHbIX B TPAHCHOPMATOPHOM
23 macne rasos

Mpotokon NeXA-07-21-11-|MpoToKkon xpomaTtorpadryeckoro aHasmsa pacTBOpPeHHbIX B TpaHCPOpMaTopHOM
23 macne rasos
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diagnostics
IIpuHsATHIE COKpALLEHHUA

XAPT — xpomarorpaduueckuii aHalIH3 paCTBOPEHHEBIX Ta30B.

OXA — PHU3HKO-XUMHUYECKHIT aHaJIM3 MacIa.

TA — Toku abcopbuuu, abcopOLMOHHBIE XapaKTEPHCTUKH.

JIC — nuarexkTpuyecKas CIIEKTPOCKOIIHA.

BX — BuOpoxapaKkTepHUCTHKH

1O — nedopmarmst 0OMOTOK (TeoMeTpHYECKHE ITapaMeTPhl aKTHBHOH 4acTH).
YP — yacTUYHBIN pa3psa.

OYP — perucrpanus UP 3MeKTpHUIECKHM METOIOM.

AYP — peructpanusa YP akyCTHYECKHM METOJIOM.

TO — TemIoBU3HOHHOE 00CTICI0BAHHUE.

OTC — orieHKa TEXHHYECKOTO COCTOSHHS.
BO — BHEemHUN 0CMOTP.
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Beenenue

Iensro ob6cienoBanus TpaHchopMmaTropa fBIANAcCh OIEHKAa €ro COCTOAHHS,
paspaboTka Ha OCHOBE MONTYYEHHBIX IPH OOCIEIOBAaHWH [aHHBIX PEKOMEHJalMi I1o
JanbHEHIIEH JKCIUTyaTanud H 00BhEMe HeOOXOOHMBIX PEeMOHTHBIX pabor. Mcmeitanusa u
H3MEpPEHHs B PaMKaX KOMIUIEKCHOTO OOCIeIOBaHMS Ha MECTC YCTAaHOBKH IPOBEICHHI B
HECKOJIEKO 3TaloB: IMOJA HAarpy3koid, B peXHMe XOJIOCTOr0 XoJa H Ha OTKIIOYEHHOM
TpaHchopMaTopeE.

ITox Harpy3koit (Ha X0IOCTOM XO/y) OBUIH BBIIONHEHBI H3MEPEHMA BHOPAIIMOHHBIX
XapaKTEPUCTHK, OIeHKa paboThl cUCTEMBI oxjaxaeHHs. IIpoBeneHs! u3MepeHus ypoBHI U
WHTEHCHBHOCTH YAaCTHYHBIX paspiJOoB B HM30/AIOHHM, a TakkKe TEIUIOBH3HOHHOE
obcnenoBaHue.

Ha orkmouéHHOM TpaHChOpPMATOPE BBIIOJHEHBl CTAHAAPTHBIE H3MEPEHHS H
HCIIBITAHKS, U3MEPEHBI 3HAUCHHA TOKOB aOCOpOIHMH H JUAICKTPHUYECKUX IIApaMeTpPOB JUIA
OCHOBHOM HM30JIAIMK TpaHC(OpMAaTopa, BHINOJHEHO YacTOTHOE 30HIMPOBaHHME OOMOTOK ¢
IIEJIBI0 OLIEHKH reOMETPUYECKUX ITapaMeTpOB aKTHBHOM YaCTH.

Pa6oTh! BLIIONHSIACH CIICIAAIMCTAMU MCIIOJHHUTEIS C IPUMEHEHHEM COOCTBEHHOIO
000pyI0BaHHA.

VuTeHBI MaTEpHAIIbI 10 3aMepaM fapaMeTpoB u3omauuu (oneTel XX, K3, usmepenue
COIPOTHUBJICHHS 0OMOTOK IIOCTOSSHHOMY TOKY), @ TakKyKe IPOYHe JaHHBIE MPeI0CTaBICHHEIC
SKCIITyaTaluen.

Onenka cocTosHHA TpaHchopMaTopa U KOMIUIEKTYIOIIMX Y3IIOB NPOBOJMTCS Ha

OCHOBaHHUHU:

o Habopa MpoBeEHHBIX H3MEPEHUI Pa3IMYHbIX IMarHOCTHYECKMX METOIMK;

o aHanM3a [POBEPOK ¥ NPOodMIAKTHYECKHMX MCHOBITAHMH B Hpolecce
SKCIUTyaTallHH;

o aHanM3a OTKa30B M Ie(EeKTOB, XapaKTepHBIX AId 00OpyHOBaHHA INAHHOIO
THTIA;

o aHaJlM3a OTKIIOHEHHII B paboTe;

o pe3yJIbTaTOR PEMOHTOB BBEINOIHEHHBIX B IPOLECCE HKCIUTyaTalluH.

lMosicHUTenbHasaA 3anucka | CtpaHuua 2 n3 13
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Metoasl BbisiBJIeHHA HeeKTOB NMPH KOMIUIEKCHOM 00C/IeI0BaHHH CHJIOBOIO
TpancopmaTopa.

1. Buewmnwuii ocmoTp TpanchopMmaTopa

Buemmuuii ocMOTp TpaHcopMaropa MPOBOMWICA C LENbI0 BBIABICHHS BHEIIHHX

e EKTOB, a TAKXKE MOIYYSHHUS pacIiMpeHHOH HHbOopMaMu 06 06BEKTe KOHTPOJIA.

2. M3MepeHHe TaHreHca yrja [JHIJEKTPHYECKHX MOTepb, €MKOCTH H OUEHKa
VBIAQKHEHHUS] TBEPIOH M30/1MM AKTHBHOH 4YacTH TpaHcdopmaropa H
BBLICOKOBOJIBTHBIX BBOJIOB

CHATHE YaCTOTHBIX XapaKTEPHCTHK CHJIOBOTO TpaHcopMaTopa MIi OLEHKH
VBIKHEHHsS TBEPIOH W3ONMSALUM, H3MEpEHHS TAaHI'€HCAa YIVa JM3JIEKTPHYECKUX IIOTEPh
(tgd) m EMKOCTH Ha JUCKPETHBIX 9acTOTaX.

IMpubop IDAX-300 peanusyer MeTod IHIIEKTPHYECKOH CIEKTPOCKOIMH, KOTOPBIH
TI03BOJIAET JIEJIaTh H3MEPEHHE TAHTeHCa yIila JUIEKTPHYeCKHX IoTeph (tg0) U EMKOCTH Ha
muckpeTHeIx dacrotax oT 0,0001 mo 1000 I'm. D10 HAa€r BO3MOXHOCTE OIIPENEIATH
COCTOSHHE H30JIIMH BHYTPH TpaHcopMmaTtopa IHpH pasBEPTKE IO YaACTOTE, YTO
obecrieyriBaeT BO3MOXKHOCTh 4ETKOTO ONpeseNieHHsA MpoOJieM, CBA3aHHBIX C BIaKHOCTBIO,
3arps3HeHdeM TBEPAON M30JAIMH WMIHM MPOBOAUMOCTBIO Macia. IlomydeHHBlE KpUBBHIE
3aBHCHMOCTEH tg0 M EMKOCTH OT YacTOTHI HCIIBITATEIHHOTO HaNpsiKeHHs 00padaTEIBaIOTCA
¢ moMompw crerpanusupopasHoro [10 MODS, koTropoe MO3BONSET ONPENEIUTh TaKHE
BRYKHBIE TIOKA3ATENIM COCTOSHHS H30ILIIHMU TpaHC(hOpMATOpa KaK BIArocoAep:KaHue OyMaru
W JUSJIEKTPHYECKast IPOHHULIAEMOCTh Maca.

Jns  nByxoOMoTOuHOro TpaHchopMmaTopa HM3MEpPEeHHE I1apaMeTpOB  H3OISLMHU
IIPOU3BOJUTCS B CIEAYIOIIUX COYETAaHHAX:

e MeKIy OOMOTKOH BBHICIIETO HANPsDKEHHA M 3a3eMIIEHHBIMH YacTAMH TpaHc(opMaTopa
(Cr);

e Mexay 00MOTKO# BBICHIEro HANPSHKeHHS U 00MOTKO# Hu3mero HanpspkeHus (CeH);

e MeXIy OOMOTKOH HH3IIEro HaUOpsDKEHHA M 3a3eMIIEHHBIMH YacTsAMH TpaHcdopmaropa

(Ch).

Cxema 1

U ucn. — x oomotke BH; Ukontp. — k 06moTke HH.

MoacHUTENbHas 3anucka | CtpaHuua 3 n3 13
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Cxewma 2

U ucn. — x obmotke HH; UkonTp. — k 06MoTke BH.

Uy

J

a) Cxema 1 6) Cxema 2

Cxema H3MEPEHHS H30SLHI
Puc. 1.

Tl BBOZIA TpaHcopMaTopa ¢ H3MEpHTEeNbHEIM BEIBOJOM (MIB) u3Mepenue mapaMerpos
M30JIALIMH POU3BOIUTCS B CIEAYIONIMX COYETAHUAX!

- MEXIy TOKOBEIYIIMM CTEP)KHEM M H3MEPHTEIBHBIM BBIBOJIOM BBOJA (OCHOBHBIX
cioéB uzossuuu - Cl);

- MeXIy H3MepHTENbHBIM BHIBOAOM H 3a3¢MJIEHHBIM (aHIeM (BTYJIKOH) BBOZIA

(u30nsnuu mocnenHux cinoés C3).

AU
UL

Hinnnann

i o
e

6) Cxema 4

Cxema u3MepeHUs U30MALHN
Puc. 2.

Cxema 3
U ucm. — k oomotke BH; Ukontp. — x MIB BBOJIA.
Cxema 4

U ucn. — x B BBoaa; Ukontp. — k obmoTke BH.

MosicHUTenbHas 3anu1cka | Ctpannua 4 n3 13
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Mooenuposanue ona onpedeneHus CmeneHu yeaaxcHeHus meépooi u3onayuu.

MexxobMoTo9Has M30IALMA TpaHcopMmaTopa HpejcTaBisgeT co00i MaciaobapsepHyIO
KOHCTPYKIIMIO, B KOTOPOM NHIMHApPUYCCKUE Oapbephl (QHKCHPYIOTCA C IIOMOINBIO

paJHalbHBIX Pacopok (puc. 3).

06MOTKM HHSWero
HanNpAXeHUs

L]
_.~ Marnuronpooon

Macno
+—~ b apbepb
£ ==~ Pacnopku

= D6MOTKa BLICIETD
HanpsxXeHUs

Cxema Me)x0OMOTOTHOH H3OJAHH TpaHC(hOpMaTOpa
Puc. 3.

Takas  KOHCTPYKIMS  H30JIALMH  MOXET  OBITH  IpPEJCTaBICHA  MOJEIBIO
«KOMOMHHUPOBAaHHOrO KOHJAeHcaTopa» (puc. 4). B «xoMOMHHPOBAaHHOM KOHIEHCATOpE» BCE
Gapbepsl W BCE PACIOPKH H30IAIHMH OOBEIMHEHBI, COOTBETCTBEHHO, B IPOJOIBLHBIA H
TIONIEPEYHBIN CIION IEJUIFOI03bI, 2 OCTAIFHOE IPOCTPAHCTBO MEKAY OOKIaJKaMH 3al0IHEHO

MacCJIOM.

PACTOPKH

BAPLEPHI

Cxema Mojenu «KOMOHHHPOBAHHOTO KOHJIEHCATOPa
Puc. 4

IIporpamma  MODS  mombupaer  Hambollee  ONTHUMAalIbHBIE  IapaMETpPHI
«KOMOMHHPOBAHHOIO KOHAEHcaTopa», oOecreunBas Hauboiaee TOYHOE COBIAACHHE
CIHEeKTPOrpaMMBEl MOJENH C M3MEPEHHBIMH  IIOKasaTemsIMH  u3omimuu. IIpm sToM

OMPEICIACTCS BIArOCOACPKaHNE TBEPABIX CIIOEB N30ALMH (IEIUIFOIO3bI).

MosicHUTeNbHas 3anucka | CtpaHuua 5 13 13
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3. HM3mepenue BUOPAIMOHHBIX XapaKTEPUCTHK

O6cnenoBanKe IPOBOAMIOCH C LEIbIO ONPEAETIEHHs COCTOSIHHS MPECCOBKH aKTHBHBIX
3IIEMEHTOB CHJIOBOTO TpaHchopMaTopa OOMOTKH, CEPHAECYHHK.

W3Mepenue BuOparuu NPOM3BOAMTCS HA IOBEpXHocTH Oaka Tpancdopmaropa 6Ge3
OTKITIOUEHMSI OT IMHTaromel ceTd. ITONHBIA HMKI M3MEPEHHE BKIIOYAeT B ceOd 3aMephl
BHOpanuu B ABYX pexuMax — xonocroro xoma (XX) um pexuma Harpysku (PH). Ilox
pexumoM XX clemyer NOHHMAaTbk COCTOSHME TPAHC(HOPMATopa, KOTrZa 4epe3 HEro He
IIPOMCXOUT Tiepenada sHeprud. IIpu 5TOM, Kak MMHMMyM, ofHa ctopona, BH wm CH
(HH), mopxmroueHa K CETH M TOIBKO yepe3 OofHy cropoHy mporekaer Tok XX. Ilox PH
TpaHcopMaTopa ClIeAyeT IOHUMATh TaKOe COCTOSHHE TpaHc(popMaTopa, KOrja 9epe3 Hero
IPOMCXOIUT  Ilepejada OHeprud. MpgeamsHo, 49T00BI  KOI(QQHUIMEHT  3arpy3KH
TpaHcopMaropa B 9TOM Cioydae ObI pPaBeH eIWHHMIIE, HO 3TO HE BCErJa BO3MOJKHO Ha
npakruke. [Ipu n3MeHenun xe koadduuuenra sarpysku rpanchopmaropa ot 20 xo 100 %
pacuéTHBIE KOI()(HUIMEHTEl KPEIUICHHS MEJH, CTATH M KOHCTPYKIMH MEHSIOTCS, OOBIYHO,
ge Gonmee uyeM Ha + 4 %; 0000mEHHBI Ko3()QUIMEHT COCTOSHHA TpaHc(hopMaTopa
Mensercs He Gonee yeM Ha *+ 2 %.

o.e. oT uamep. XX n PH

QOCHOBHO#

oMOoTKIM cTanb
OcHOBHOW -

QOCHOBHOW A

OcHOBHON T
OcHoBHOWM OcHoeHON OCHOBHOIA

Harpyska TpaHccopmatopa, %

3aBHCHMOCTB [IOTPEIHOCTH M3MepeHHus napamerpos BX oT Harpysku
Puc. 5.

ITpoMEXYTOK BpEMEHH MEXKIy 3aMEPOM B PEXHMMe XOJIOCTOTO XOJa H 3aMEpoM B
peKMMe HAIPY3KH JOJUKEH OBITh MHHHMalbHBIM. JII1 TOYHOCTH PacyCToB NPHEMIIEMO,
xoraa oba 3amepa XX u PH BBRINONHAIOTCA C MHTEPBAIOM B HECKOJIBKO HacOB B TE€UCHHH
OJIHOTO JiHsA. J[OIMyCTHMO, KOTZIa 9TOT IPOMEXKYTOK HE IIPEBBINIACT OIHOM HEEIH.

VBenuueHne o6miell NOrPeIHOCTH IPOBEAEHHMA JHAHOCTHYECKHX pacy€roB ¢
HCIIOJIF30BAHMEM OJHOTO 3aMepa BHOPALMH, OMHOCUMENbHO PACYEMOE C UCNONb308AHUEM

d6yx 3amepos, MOKHO OLEHHTH 110 NPHBEIEHHOMY PHUCYHKY. UeM MeHblIe Oy/eT Harpyska

MosicHuTenbHas 3anucka | CTpanuua 6 us 13
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TpaHchopMaTopa NPH IPOBEACHUMH 3aMepa, TEM BBILIC BEPOATHOCTD IIONYYEHHA Oonpuieit
TIOTPEITHOCTH B OMpPEAEIeHHH lapaMeTPoB IPECCOBKH 0OMOTOK, M, Ha000pOT, YeM BBILIE
OyzeT Harpyska TpaHc(opMaropa, TeM 00JIbIle BEPOATHOCTD HOTPELIHOCTH B ONPEACTIECHUH

mapaMeTpoB NPECCOBKH MarHHTOIIPpOBOJA. HOBTOMY IIPH HCIOJIB30BAHHH OJHOT'O 3aMepa

BHOpaIMy peKOMEHIyeTcs Harpyska Tpanchopmaropa 35-50%.

OxuH 3aMep BHOpAIMU BHINOIHAETCH, KaK MHHMMYM, B YETBIPEX TOYKaxX Ha KOpIyce
Gaxa oqHO(a3HOrO TpaHchOpPMATOpa H JBEHAILUATH TOYKAX Ha Kopiyce 6aka TpEx¢aszHOro
TpascdopMaropa. Ilpu 3TOM KOIMYECTBO TOYEK HM3MepeHMH Ha Oake TpaHcdopmaropa
3aBHCHT OT THIIa MarHHTONPOBOa. MecTo yCTaHOBKH BHOpoIaT4yMKa Ha 6ake BhIOMpaeTcs

Ha BEpXHEH U HIDKHEH 4acTsAX 0OMOTKH (as3bl.

I{JISI OIpeZIelICHU TOYCK 3aMepa H IIOCIESHOBATCIIEHOCTH IIPpOBEACHHA B HUX 3aMCpPOB

NPHUHHUMACTCA HECKOJIBKO IIOI'IYH.IeHHﬁ.

1) ByzeM cuuTaTh CTOPOHY, Ha KOTOPOH PACIIOJNIOKEHBI H30JITOPbl HAHOOIBIIETO
HAIPSDKEHHs, CTOPOHOI BhIcOKoro HanpsbkeHua (BH), a cTopony ¢ usonsTopamu
HaMMEHBLIEr0 HanpsukeHus — ctopoHoi Huskoro (HH) miu cpenmero HampspKeHHs
(CH).

2) MecTo yCTaHOBKM JaT4MKa Ha Kopiyce Gaka OyneM BHIOMpaTh Tak, 4TOOBI OH
«aKyCTHYECKH 3aXBaTHIBAD) 9aCTh OOMOTKHM H CEPJIEYHHKA.
Ha ocHOBe aHanM3a CHEKTPOB BHOPOCHIHAJIOB, y4€Ta MOIHOCTH IENBIX H JAPOOHBIX

TapMOHHK IIPOM3BOAHUTCAH:

e KOHTPOJb Ka4eCTBa ONPECCOBKH 0OMOTOK 1o BceM ¢aszam co cropor BH u CH (HH);
IIp4d 3TOM BO3MOYKHO OOHapyXKeHHe MECT OCTabIeHHMs ONPECCOBKH OOMOTOK H
OTpe/ieNieHre OTHOCHTEIBHOH CTeNeHH ocnabneHus,

e BEHIABIEHHE ODIIETO COCTOSHUA MPECCOBKH Cep/ieuHNKa TpaHcdopMaTopa, Ha paHHEH
CTaJi¥ BBIABJIEHHE MECT B CEpJEYHHKe C OclablIeHHeM IPEecCOBKH IIaKkeTa, I/ B
JAIBHEHIIIEM MOYKET BO3HUKHYTH «II0XKap B CTAINY;

e BLIABICHHE OOLIEr0 COCTOSAHHs 3JIEMEHTOB KOHCTPYKLHH TpaHc(opMmaropa
HOCPECTBOM KOHTPOJISI MATHUTHOTO ITOTOKA I10 ITyTAM PacCesHUs 0OMOTOK.

Cocrossuue  TpaHcopMaTopa  OIEHHMBAaeTCA  NPH  IOMOINM  CIEIYIOMIMX
K03 (PULIHEHTOB COCTOSAHHS:
- k03¢ urment onpeccoBku 0OMoTKH Kwm;

- K03((HUIMEHT IPECCOBKH aKTHBHOH cTanmu Kc;

MosicHUTENbHas 3anucka | CTpaHuua 7 13 13
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- K03 (PHUIHMEHT COCTOAHUA SIEMEHTOB KOHCTPYKLMH Ki;
- 0600mIEHHEIH K03 duIreHT cocTosiHuA TpaHcdopmaropa Krp.
ITo pesynbTaraM HECKOJBKHX H3MEPEHMH BO3MOXKHA TaKXKe OIEHKA «CKOPOCTH
YXY/IICHHA COCTOSHHS», YHCICHHO PaBHasd HMHTEHCHBHOCTH YMEHBIICHHs 00O0OIIEHHOTO

ko3 HIHenTa COCTONHUA TpaHchopMaTopa, IPUBEAEHHA! K OHOMY Mecsuy [o.e./Mec. .

VMmenpnieHne Kod(@uimenta o0IIEro COCTOSHUS TpaHCGopMaropa Ha BEIMYHHY B
0,02 3a ONMH MeCAll, BBLABJIEHHOE MO WTOraM MHHHMYM TPEX 3aMepoB, TOBOPHT 00

HWHTCHCHBHOM YXYIIIIEHHUH COCTOIHHA aKTHMBHOM YacCTH.

JIna Bcex Ko>h(HIMEHTOB 3aT0XKEH CIEAYIOMMH KaYeCTBEHHBIH NPHHIMII, YeM
Gonpuie kKo3(POHUKUEHT OTIMYaeTCI B MEHBIUYI0 CTOPOHY OT CIMHHILEL, TEM XYKe

COCTOAHHC.

KonuuecTReHHO IIPHHATBEI CJICAYIOIIHE ycpeﬂHéHHBIe OUAMa30Hbl TEXHHYECKOIO

COCTOSIHHS TpaHC(hOpMaTOpa:

e 0,9 — 1,0 — 30Ha XOpOLIEr0 COCTOSHHA KOHTPOIMPYEMOIO Iapamerpa. 3oHa
HOpPMaNbHOH 3KCIITyaTallHuH,

e 0,8 — 0,9 — 30H2 YJIOBIETBOPUTEIHLHOIO COCTOSHHSA KOHTPOJIUPYEMOTO NapaMeTpa.
30Ha «TPEBOKHOTO» COCTOAHHA TpaHCHOpMATOpa. 31eCh OUYCHb BAXKHBIM SABIIACTCH
BBEIBJICHHE TEH/ICHIMI H3MeHEeH s 00NIero coCTOAHHA TpaHcdopMaropa.

e or 0,8 u MeHee — 30HA HEYJOBJIETBOPHUTEIBHOIO COCTOSHHA KOHTPOJIHPYEMOTO
mapamerpa. lIpu TakoM 3HAYCHHH [apaMEeTPOB TpaHC(QOpMaTopa CIEdyeT
IpHHMMATE pelieHHe 00 YCHIECHHOM KOHTpPOJE BCEMH CpPEIICTBAMH, a TaKKe O
NPOBEICHUH PErIAMEHTHBIX H PEMOHTHBIX paboT.

HpPI IIPOBEACHHH 06CJIG,IIOB8.HHH YUHUTBIBAIOTCA:

- HarpysKa TpancopmMaTopa Ha MOMEHT 00CIIEIOBAHNS;
- TeXHHYECKHE TTapaMeTPEI B KOHCTPYKTHBHBIE 0COOEHHOCTH TpaHc(opmaropa;

- TeMIepaTypa BO3[QyXa K Macja Ha MOMEHT OOCIe10BaHHSL.

4. IlpoBepka reoMeTpHYeCKHX NapaMeTPOB AaKTHBHOMH 4acTH

CHATHE YACTOTHBIX XapaKTEPUCTHK TpaHchOpMaropa, B OCHOBHOM, I/ IPOBEPKH

COCTOSHHSI TEOMETPHH aKTHBHOM YacCTH.

MosicHuTenbHasA 3anuncka | CtpaHuvua 8 ns 13
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Ananu3arop 4acTOoTHBIX XapakTepucTHK FRAX cosnman mis oOHapyxeHHs edeKToB

06MOTOK MJIM MAarHHTHOTO CEpPACYHHKAa B CHIOBBIX TpaHchopmaropax. Cucrema
IPEIOCTABIAET XapaKTepHbIe KPHBBIE AMIUIMTYIHO-4aCTOTHBIX XapakrepucTHk (AYX),
KOTOpBIE MO)KHO CpaBHMBaTh Ha IIPEAMET BBIABICHMSA OTKIOHCHHM, yKashIBAalOIIUX Ha
CIIEAYIOIIHE BO3MOXKHEIE Ne(EKTHI:

e (CMenieHue cepAeuHHKa

o Jledopmaryo ¥ cMenIeHHe 0OMOTOK

e HenpasunpHOE 3a3eMIIeHHE CEPICYHHKA

e YacTHYHOE pa3pylIeHHEe 00OMOTOK

e IIpoBucaHHe/MCKpUBIEHHE OaHIa)a

e OcnabieHue WK ITOBPEXIEHHE KPEIICHUI

e MeXBHUTKOBBIE 3aMBIKaHHSA U OOPBIBBI

CyTh METOZIa 3aKIF0YAETCA B MOMIAr0BOM H3MEHEHMH YacTOTHl B oOnacTw gactot 111
— 10 MI'u, unu Gonee y3Ko0ii BEIOpaHHOM SKCIIEPTOM.

I'enepatop mpu6opa FRAX BbITaT CHHYCOHIAIbHOE HANpPSKCHHE Ha 3aJaHHOM
YacTOTe M M3MepseT Ha JBYX BXONHBIX KaHanax Onopuvid W HM3mepumenvhuvlii BXOIHbBIE
HAIIPSDKEHUs, aMIUTMTYyy M a3y curHana. IIpubop COXpaHsAeT 3HAYCHHs aMIUIMTY/bl H
dasel s 000MX KaHAJIOB, a TaKKe OTHONICHME CHIHANA U3MepumenbHOz0 KaHajla K
onopHomy. 3HaueHus oToOpakaroTcsi Ha rpadukaXx Kak aMIUIATYZAa, (asa, HMIENaHC
(IOHOE CONpPOTUBIEHHE), UMIIEAaHC-(a3a, aAMUTTaHC (IIOTHAs MPOBOAMMOCTE) M T. [I. IO
ocH aOCI[HCC B 9acTOTa II0 OCH OPJMHAT.

DyHKUMS CO3J]aHUS SKCIIEPTHBIX MOJIENIEH [103BOJISAET BEIYHCIATE IPAKTHYECKH MO00H

HapaMeTp, OCHOBBIBAsCH Ha H3MEPEHHBIX/COXPaHEHHBIX JaHHBIX.

50Q
1
@ 50Q
Gen. Ref. Meas.
0.2-20 :
Vpp |

Cxema noaxmoueHns npudopa FRAX-99 k BrBogaM TpaHchopmaTopa
Puc 6.
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B npubope FRAX ucnonp3yercs rapMOHUYECKHH KOPPEIALMOHHBIM METO aHaIH3a.

DT0 03HAYaeT, YTO BXOJHBIC HANPKEHHS YMHOMKAIOTCA Ha CHHYC H KOCHHYC, a 3aTeéM
YCPEMHSIOTCS T10 LEJOMy KPaTHOMY 3a OIpeelEHHEII epro ] BpeMeHH. CHHYC, KOCHHYC H
NPHUIOKEHHOE HANpPKCHHE HMEIOT OJMHAKOBYIO 4HacToTy. IIOCKONBKY CHTHAalBl Ha IBYX
BXOJHBEIX KaHalax 00pabaTeIBAlOTCS OXHOBPEMEHHO, pa3pelIaroIas CIOCOOHOCTh MEXIY

ITHMH OBYM KaHaJIaMH OYCHB BBICOKA.
Tabmuua 1.

3aBHCHMOCTE MEXIY OTHOCHTEIBHBIMU KO3()()HIMEHTaMH H CTeTeHbI0 AehopMaliii 0OMOTKH

TpaHchopMaTopa
Crenens Aedopmanuu 00MOTKH Koadpuuuenter R
Cepnésnas gehopmarus (Severe Distortion) R1r<0.6
SIBnas nebopmarnus (Obvious Distortion) 1.0>Ry>0.6 mmu Ryve<0.6
JIérkas nedopmanus (Light Distortion) 2.0>R;=>1.0 mm 0.6<Rymp<1.0
HopmansHas o6moTka (Normal) RLF>2.0, RMF>1.0 u RHF>0.6

R — K03 )HIMEHT, KOT/Ia KPHBas HAXOAUTCA B JHana3oHe HU3KHX JacToT (1k['1~100xI);
Rur — K09 PHIMEHT, KOT/Ia KpUBasi HAXOAUTCS B AuanasoHe cpefuux 4actoT (100xI'u~600kI ")
Ryur — K03 HIMENT, KOT/Ia KpUBasi HAXOIMTCs B Hana3oHe BhICOKHX dacToT (600kI 1i~1000xI 1)

IIpoBomuTcs cpaBHeHHe noiydeHHoro Habopa AUX mna das «A» «B» «C» mexny
coboit w/mmu ¢ AYX amanorumusoro obopymoBaHus. Ecmu mMeeTcs paHee IOJIy4EHHBIH
HaGop AUX s JaHHOW eMHUIBI 000PYIOBAHU, TO MPOBOJUTCSA CPABHUTENBHEIN aHaIN3
HETOCPEICTBEHHO «aHAIIOTHYHBIX» U3MEPEHHH.

Taxke @IPH OSKCIEPTHOM OLEHKe, [UIi BBIABICHHUA JE(PEKTOB HCIIOJIB3YIOTCA
pOrpaMMHOe 0OECIIeUeHHe B KOTOPOM peanu3oBaHbl Awanuzamop DL/T 911, xoTOpbIH
OCHOBaH Ha CTaHAapTe 3JIeKTPO3HEpPreTHYeCKOo! MpoMBIIIIeHHOCTH Kurtalickoil HapoaHo#i

pecyouku (Kurait) u Kosapuayuonunwiti ananus.

5. H3mepenue ypoBHs UP
O6cnenoBaHMe  MPOBOAMTCA C  [enblo  OOHapy:KeHHsT M ONpeAcleHHA
MECTOHAXOKIEHHS YaCTHUHBIX pas3psaaoB (UP) B usomsmuu Tpancdopmaropa u €ro BBOJOB.
Pezucmpayun P 3neKmpusecKum mMemooom
Onpenenene WHTEHCHUBHOCTH YP IpOM3BOOMIOCE C IIOMOLIBIO 3JIEKTPHYECKOTO
Metoja peructpauny YP.
Ha Puc.7. mpuBenmeHa NIpHHUMIMANbHAs cxema peructpauun UYP B u3oianuu

TpaHchopMaTopa.
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IIpu perucrparuy YP B wM30omsauMM TpaHchopMaTOopa B CXEME H3MEpEHHUs

HCIIONE30BATHCE BpPEMEHHBIE JaTYMKH, YyCTAaHABIMBAaeMBIe B I 3a3eMJIeHHs 0akoB
TpaHCHOPMaTOPOB.

Mertomuka peructpaid UYP cocTosia B HCCIEIOBaHUH HM3MEPEHHBIX CHTHAJIOB C
JATYHUKOB BeeX (ha3 ¢ IMOMOIIBI0 OCIHILIOrpada H aBTOMAaTHYECKOT'0 PEerHCTparTopa.

[lpu ocmmmmorpadupoBaHUH  MPOU3BOAMIACHE (UIBTPALMS CUTHAJIOB IIyTEM
ITOCIIEZIOBATEIFHOTO BKIIOYEHHS B LeNb (QHUIBTPOB BEPXHHX HYaCTOT, COTJIACOBaHHE
BOJIHOBOT'O COTIPOTHBIIEHHS Kabels C HArpy3koH, HW3MEHEHHs IOJIPHOCTH H YPOBHS
3allycka pPasBEPTKH, MacImITab0oB MO OCSIM OCHHMIUIOTpaMM, HAKOIUIEHHE HMIIYJIbCOB B
TE€YCHHE OIPEEIEHHOTO BPEMEHH, 3alIUCh U aHAIU3 OTJIEIbHBIX UMITYJIHCOB U T.J.

IIpy HCHONB30BaHMHM aBTOMAaTHYECKOI'O pEerucTparopa HCIONb30Balics Oolee
CIIOJKHBIA aITOPUTM celekiuu uMiyiascoB UP Ha ocHoBe ¢mzuyeckux mpuszHakoB YP u
MaTpHI] B3aFMHOTO BIHMSHHS CHTHAJIOB MEXIY pasIMUHbIMH (a3aMH M 3JIEMEHTaMHU

KOHTPOJIUPYEMOTro 000pyAOBaHUS Ha YPOBHE JIOTHKH 3aJI0XKEHHBIH B IIPHOOP.

Cnun

BH2 BH1 TCE
- | A

" Cxema perucrpauus YP mms TpanchopmaTopa.
11O — wudposoii ocuumnorpad; AUP — mudpoBoit perucTpaTop-aHanH3aTop;
Puc.7.

Pezucmpavyusa YP axycmuueckum memooom
Meroauka akycrudeckoro KoHTpons YP ocHOBBIBaeTcs Ha  perucTpanud
yIBTPa3ByKOBOI aMuccuu paboraromero TpancdopmaTopa ¢ momMomsko npudopa «AR200».
B kauecrBe mnpeoOpasoBarenieii akyctudeckod omuccuu (ITAD) wucnons3yroTcs
BE302JIEKTpUUECKHe JaT4ukd. Ilpm oOcnemoBanuu IIAD  ycraHaBinuBaloTCs Ha

IIOBEPXHOCTH 0aka B MecTax BEPOATHOI'O BO3ZHUKHOBCHHA qP, H BeIETCA IOKMCK aHOMAJIMH B
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AKYCTHYECKOM H3iydeHUH. [Ipu o0OHapyeHHM XapaKTEpPHBIX IPH3HAKOB pa3psoB
TIPOHU3BOJUTCS JIOKALMSA HCTOYHHKA.

OCHOBHBIMH IPH3HAKAMH, IIO3BOJIAIOMIMMH HJIeHTH()HUIHPOBATE aKyCTHYECKHE
curHansl YP, SBIMIOTCSA: BOSHHKHOBEHHE Ha BO3PAcCTAOIIUX YETBEPTAX HepHoma (asHoro
HANpsDKEHHs; MEPHOMHYHOCTE C MPHBA3KOM K mpoMemuieHHOM uactote (0,01/0,02 c.);
MPOSBJICHHE B BHAC IMOCIECIOBATEIBHOCTEH MaYeK MMITYJIbCOB C MTHOBEHHBIMH YacTOTAMH,
3HAYHTEIBHO MPEBHINAOIAMHA YacTOTHl (DOHOBEIX CHTHAIOB; (QPOHT, CTPEeMALIMHCA K
OeckOHEeYHO OOIBIION KPYTH3HE U .

Pesynbratel 00cieoBaHWSA IIPEACTaBICHbl B BUAE HauOollee XapaKTepHBIX
aKyCTHYEeCKHX CHTHaIOB «S». s amammsa u BeIsBIeHHs HpH3HakoB YP mcnomns3yercs
JIEKOMIIO3HI[HA CHTHAJIOB, KOTOpas 3aKiIiouaeTcs B HX (QUIbTpamuH AByMsS (HIBTPaMH:
HH3KOYACTOTHBIM H BBICOKOYACTOTHHIM. Kaaplii GHIBTp HpencTaBIsgeT cOOOH Imapy
HabopoB KOI(QQUIMEHTOR pa3HOrO YpPOBHS — amIpOKCHMHPYIOIIMX «a» (rpyboro

TIPEJICTABIEHHS CHTHAA) M IETATH3HPYIOUIHX «d» (TOYHOTO IIPECTaBIIEHHS CHIHANA),

npuuéM S = a,+ di. Jina cosganua Habopa KodhOHUIMEHTOR CITykaT ocobble QyHKIMH -

i=l
KOMITaKTHBIE HOCHTENH (BeifBieTHl). B yacTOTHOM 00/acTH MEHBIIME 3HAYEHHSA MHIEKCOB
OpHd «a» W «d» COOTBETCTBYKOT BBICOKHM 4YacTOTaM, OoNbIIHE 3HAYEHHA — HH3KUM
yactoraM. Yuciio HeoOXOUMBIX YPOBHEH IEKOMITO3HILIMK ONPEIENIETCs 110 €€ pe3yabTaTaM

JULA KaXI0TO curHaia (puc. 8.).

H4Y
HY @
= YposeHb N
S0 Yposehb 1 L
d, BY

BY

BeliBier-1eKOMITO3HIIHA CUTHAIIA.
Puc.8.

6. TennoBuzHoHHOe 00C/Ie0OBaHHE CHJIOBOrO TpaHcgopmarTopa
O6fcnenoBanre MPOBOJHIOCH € LENbI0 KOHTPOJA paclpelelIeHHs TEMIIEPATyphl I10
noBepxHocTH ©Oaka TpaHchopMaTopa, 3IEMEHTOB CHCTEMBI OXJIOKIEHHSA, BHEIIHHX
KOHTAKTHBIX COEIMHEHUH U BEICOKOBOIBTHBIX BBOJIOB.
B xome pabotel ocMarpuBaics cuiIoroi TpaHchopmarop. ObOmue KapTUHEI B MECTa
BEpOATHBEIX HedekToB (HKCHpoBaIHCh B BHAe TepMmorpamm (HMK-uzobpaxenue) Hu

doroarmmaparom.
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O6paboTka pe3ylabTaTOB NPOBOJAMIACE C HCIOJIL30BAHMEM METOJMK OPI'PIC, Flir
Systems u MOK. Ilpu obcnenoBannM W pacy€rax YHMTBIBAIMCh: H3IydaTelbHAA
CHOCOBGHOCTD 0OBEKTOB, PACCTOSHHE, TOKOBBIE HATPY3KH 000Dy IOBaHHAL.

KpuTepur KOHTpPOIi. B  kadecTBe OCHOBHOTO HOPMATHBHOTO  JIOKyMCHTa
HCIIONIb30BAJICA ca 34.45-52.300-97 «Ob6BpeM 3 HOPMBI HCIIBITAHUH

NIEKTPOOOOPY IOBAHHUAN.

7. AHaIU3 J0KYMEHTAHH
[Iposenén aHanu3 HHPOPMAIMM, CONEPKANICHCS B TEXHUYIECKON JOKYMEHTAlHH

SKCIUIYATAIIMH CHIOBOTO TpaHchopMaTopa Ha MPOTSKEHUH BCETO CPOKA CITYIKOBL.

Jlureparypa

1. CO 34.45-51.300-97 (P 34.45-51.300-97) OGBeM M HOpPMbl HCIbITAHHH
snexTpoobopynosanus / ITox obuieit pemaxuueil b.A. Anexceesa, ®.JI. Korana, JLT.
MamukonsHIa. —6-¢ u3g. - M.: HI[ DHAC, 1998.-256¢.

2. CO 34.46.302-00 (PJ] 153.340.46.302-00) MeTonuyeckue yka3aHHA IO JHATHOCTHKE
Pa3BUBAIOIIMXCA JAe(EKTOB IO pe3ylabTaTaM XpOMATOrpapuyecKoro aHaiusa rasos,
PacTBOPEHHBIX B Macie TpaHchopMaropHOro obopynosanus: /Paspad. BHUNS/ - M.,
2000.

3. COODHHK METOTMYECKHX MOCOOMH MO KOHTPOJIO COCTOSHHS SIEKTPOOOOPYHOBAHMS.
Pasmen 2  «MeTomsl  KOHTPONS  COCTOSHHS  CHIOBEIX  TPaHC()OPMATOpOB,
TpaHC(HOPMATOPOB, LIYHTHPYIONKX H AyTOTAacAlIMX PeakTopo». - M.: AO «Dupma
OPT'POC».-1998.- 494c.

4. CGOpHMK METOIMYECKUX IMOCOOHH IO KOHTPOJIO COCTOSHHS SIEKTPO0OOpYIOBaHHMS.
Pasnen 12 «MeTosI KOHTPOIS COCTOSHHS BBOJOB, IPOXOTHBIX H30IATOPOBY. - M.: AO
«@upma OPTPIC».-1998.- 494c.

5. TpaucopmaTopsl CHIOBHIC. VI3MepeHHA YaCTHUYHBIX Da3pANOB IIPH  MCHBITAHHIX
HANPSKCHAEM NPOMBIIIICHHOH YacTOTEL. PyKOBOJUIIIME TEXHHYECKHE MATCPHAIbL.
I'martpancdopmarop. PTM OAA.688.015 -71.

6. R.E.James, B.T.Phung. Development of Computer-based Measurements and Their
Application to PD Pattern Analysis. IEEE Transactions on Dielectrics and Electrical
Insulation, Vol.2 No.5, October 1995, pp.838-856.

7. Partial Discharges in Transformer Insulation. Task Force 15.01.04, CIGRE Session
2000.

8. PeKOMEHAAIMH TI0 PErMCTPAii YaCTUYHBIX Pa3PsIIOB B U30JIAIMH TPAHC(HOPMATOPHOTO
060pYIOBaHMA B SKCILTyaTalMOHHBIX yCIoBHAX, - M.: PAO «EDC Poccun», 2003.
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Ne 31-020-2021 o1 23.03.2021
nencteutensHo ao 22.03.2024

O6LwecTBO C OrpaHU4eHHOW
OTBETCTBEHHOCTbLH
«CunbaHeprognarHocTuka»

Agpec (top. / dakT.): 630126, Horocnbupckas obnacTb, T.
Hoeocubupck, MmukpopaioH 3eneHsiin 6op, gom 3.
Aznpec noytoslit: 630126, HoBocubupckasn obnactb,

ropog Hoeocubupck, a/a 36.

Anpec anekTpoHHoOM noYthl: info@sibenedia.ru

TenedoH: (383) 269-21-10
Cawr: https://sibenedia.ru

. YTBEPXKOAIO

7/ l'eHepaanbm AVPEKTOp

.
.

Afﬂ MacneHHMKOB
- 08.12.2023

WUcnonuutennu

Benywumit ukxeHep 3T/

A ~“Cratikos O.11.

UixeHep DT

BepetenbHukos A.A.

CesopgHasa BegomocTb Ne CO1-3TJ1-23-0073-0TC
OLIeHKU TeXHUUYECKOro COCTOAHUA CUMNOBOro TpaHccopmaropa

CunoBoi TpaHcdopmaTop, ocCHoOBHasA MHdopmauus

MecTo ycTaHOBKM 000 "EBpas3HeproTpaHc" Oll-4
[ucneTyepckoe HanmeHoBaHue 1T-40

Yucno a3 B bake 3

Tun TPOH-40000/110 ¥1
3aB0o-M3roToBUTEND H/O

3aB.Ne 18930

"og BeInycka 1989

"oag BBOAA B 3KcnnyaTaumio H/A,

Cxema U rpynna coeavHEHWN Yu//O-0-11-11
HomuHanbHas MolwHocTs, KBA 40000

Cuctema oxnaxaeHus M

Mapka macna H/p

Mpotokon Ne C34-3TN-23-0073/0TC

CtpaHuua 1 us 6



BbICOKOBONbTHLIE BBOAbLI, OCHOBHAA WHdopMaLuA

CrtopoHa 110 kB

®dasa A B

Tun BBOAA MTBE-60-110/800 TTBE-60-110/800 TTB-60-110/800
Knacc HanpsikeHus, kB 110 110 110
Homep YyepTexa - - -

3aB Ne T93720 T93810 429165
IKCNI. - - -

Tun wnsonauumn RIP naonsuwsa RIP n3onsauus RIP naonauus

MpuHATLIE COKpALLLEHUS:

XAPI™ — xpomaTorpaduyeckuii aHanns pacTBopeHHbIX rasos,

DOXA — PUNKO-XUMUYECKUIA aHanNKU3 TpaHcOpMaTopHOro Macna;

TW — cTaHgapTHbIE UCTBITAHUSA W U3MEPEHUS;

BO — BHelWHWIA OCMOTP;

[0 — namepeHue reoMeTpUYECKUX NapameTpoB aKTUBHOW YacTu TpaHcopmartopa;

3YP — namepeHue ypoBHSA U MHTEHCUBHOCTU YaCTUYHbIX paspsaaoB 3N1EKTPUYECKUM METOAOM B

N30NALMK;

AYP - namepeHue YpoBHA M UIHTEHCMBHOCTW YaCTUYHbIX Pa3pAaoB aKyCTUHECKUM METOL0M,;
TO — TennoBn3voHHOe obcrneaoBaHue;

BX - usmepeHue BUGpaLMOHHBIX XapaKkTepuUCTUK aBToTpaHcgopmMaTopa;

M — namepeHne HanpsSHKEHHOCTWU MarHUTHOro Nosns.

OC — naMepeHue OUanNeKTpUYecKnX XxapakTepucTuK CMIIOBOro TpaHcgopmaropa

BO

MpoTokon npoBeAeHUs BHELLHEro 0CMOTpa CHI0BOro TpaHcopmMaTopa

Bak TpaHccopmaTopa

Hanuune npoayKToB KOPpO3uK Ha Kpblluke Gaka, cnedbl NOTEKOB Macna

KoHTaKTHble

OedhekToB 1 3ameyaHuii He obHapyXeHo

coeguHeHus
Beogbl HH 3arpsizHeHue nsonauum
Beogbil BH 3arpsasHeHue nsonauum,

HeiTtpans BH

[lechekToB 1 3amMevaHuil He obHapyxeHo

CucTtema 3awuThbl
TpaHcchopmMaTopHOro
mMacna

PosoBbIf UBET cenukarens

Cuctema oxnaxgeHus

[edekToB 1 3ameyaHuin He obHapyxeHo

Apyroe

PYM He nogkntoyeHo K uensm P3A

OedekToB He O06HapyxeHo. 3amevaHUs BbisiBMeHbI

MpoTokon Ne C3/1-3T/1-23-0073/0TC CrpaHuua 2 us 6
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MpoToKon cTaHAAPTHLIX UCNIBITAHWIA U U3MEPEeHWIA

WNamepeHue conpoTUMBNEHUS M30nsiLMKU TpaHcgpopmaTopa He COOTBETCTBYET
BbISIBNEHO CHUXKEHME U3MEPEHHbIX 3HaYEeHUI CONPOTUBINEHUS n3onauun no cxeme HH1-
(BH+HH2+K) n BH+HH1+HH2 — K cBbilie 50% OT 3Ha4YeHWi npeablayLmx UsMepeHun.
NamepeHve AUaNeKTPUYECKUX XapakTepucTVK TpaHcopmaTopa | _He COOTBeTCTBYeT
MamepeHHble 3HadeHust tgd npu cxeme HH1-(BH+HH2+K) n BH+HH1+HH2 — K npeBbiwatoT
npeaensHoO AonycTuMyo Hopmy 1%

MamMepeHu1e NoTepk XONOCTOro XxoAa npy ogHogasHom | COOTBETCTBYET
[edeKToB He BbIABNEHO
N3amepeHne conpoTUBNEHUs1 OBMOTOK NMOCTOAHHOMY TOKY | COOTBETCTBYET

[edheKkToB He BbISBNEHO

MN3MepeHne AUaneKTpUYECKNX XapakTepucTUK OCHOBHOM
nsonsaumm (C1) seogos 110 kB
[etekToB He BbISBNEHO

COOTBETCTBYET

BepoATHOCTL Hannuus gedekra

ac

UsmepeHune AUINEKTPUYECKUX XapaKTePMCTUK CUNOBOro TpaHcgopmaTopa

CooTBeTcTBMe napameTpoB TpeboBaHusam HI I90:cbpotolilye

| cooTBeTCTRYeT TpeboBaHuam HL |

CoOTBETCTBME CTENEHN YBRAXHEHWUS TBEPAOMN M3onALMK TpeboBaHWuAM

HO

BeposaTHOCTb Hanu4us Aedexra

CooTBeTCTBYIOT

3YP

MpoTokon usmepeHusi XapaKTePUCTUK YaCTUYHbIX Pa3paaos CUNOBOro TpaHcopMaTopa

oTCcyTCcTBUE AedeKTOB
MapameTpbl TpaHchopMaTopbl U3MEPeHHbBIE 3MEKTPUYECKMM METOLOM BNEKTPUYECKOro Xapakrepa B
M30MALUN.

MM

npOTOKOH U3MepeHuna MarHUTHbIX nonen

MakcumarnbsHas BenuunMHa HanpshkEHHOCTM MarHMTHOrO Nons He npesbillaeT CaHUTapHYHo
HopMmy 600 A/M, cornacHo PO 30 0410-02 (npwn. A) u CanluH 2.2.4.1191-03 .

KapTuHa MarHMTHOro nons TunuyHas, 6e3 nokasnbHbIX aHoMar1n.

MpoTtokon Ne C34-3TN-23-0073/0TC CrpaHmua 3 M3 6



OK

OneKTPOHHO-ONTUYECKWIA KOHTPONbL ONMOPHO-CTEPXKHEBOWN U30NALUKN

paspagbl

anl petanbHOM OCMOTPE NOBEPXHOCTU OnOpHO—CTep)KHeBOﬁ N30nAUMK HE BbIABIEHbI KOPOHHbIE

BX

MpoTokon u3smepeHmnsi BUGPaLMOHHbLIX XapaKTepUCTUK CUIOBOro TpaHcgopmMaTopa

COCTOSIHWE NMPECcCOBKW 0OMOTKM dhasbl A yOOBNEeTBOPUTENBHOS
COCTOSIHWE NpPeccoBKM abmoTku dasbl B YOOBNETBOPUTENbHOE
COCTOsIHME NPeccoBkuM 0bMoTkK dasbl C YAOBNEeTBOpUTENbHOE
COCTOSIHWE MPEeCCOBKM MarHMTonpoeoia Xopoulee
CornacHo P[] 30 0410-02 napameTpel BuGpauun

OueHMBaEOT('ﬂl Kak P P P Paboune

TO

MpoTokon TennoBU3MOHHLIA KOHTPOSL CUMIOBOrO TpaHcgopMaTopa

Bak TpaHccopmaTopa

PacnpegeneHve TemnepaTyphbl Mo NoBepxHocTH 6ea aHoManumn

KoHTaKkTHEIe

[edekToB He BbIABNEHO

coenHeHus

Beogbl HH TemnepaTypHbIX aHOManuin He oGHapyXeHo
Beogbl BH TeMmnepaTtypHbIX aHOManuit He oBHapyXeHo
Beogbi CH AHOManbHbLIX HarpeBoB He 0GHapyXeHo

Cucrtema oxnaxaeHus

[edheKToB He BLIABNEHO

TepMOCUIOHHBLIN
duneTp

[JedekTos He BbISBNEHO

PaclumputenbHbIA 6ak

[eceKkToB He BbIABMNEHO

BeixnonHas Tpyba

[edekToB He BbIABNEHO

TepmoKoHTpOIb

TepMocUrHanuMaaTop afieksaTHO OTpaXaeT TemnepaTtypy BEpPXHUX Crioés macna B
[aHHOM TemrnepaTypHoM pexume paboTel TpaHchopmMaTtopa

Macnoyka3saTenb Ha
pacwupuTene

HedekToB He BbIABNEHO

Mpouyue anemMeHTbI U
y3nbl

3amMeyaHui HeT.

MpoTokon Ne C34-3TN-23-0073/0TC

CrpaHunua 4 n3 6



XAPT
(6ak)

MNpoTtokon xpomaTtorpacuyeckuii aHanusa TpaHcopmaTopHOro Macna

PeaynbTaThl UCMbITAaHUIA COOTBETCTBYIOT TpeboBaHusam PO 153-34.0-46.302-00 no rpaHUYHbIM
KOHLEHTPaLMAM ra3oB, pacTBOPeHHbIX B TPaHC(opMaTopHOM Macne

®XA
(6ak)

MpoTokon hU3NKO-XMMUYECKUIA aHanu3 TpaHccgopMmaTopHoro Macna

Pe3ynbTaThbl UCMbITAHWUIA COOTBETCTBYIOT TpebosBanmam CTO 34.01-23.1-001-2017

XAPI
(PIH)

MpoTokon xpomaTtorpaduyeckuii aHanusa TpaHcopmaropHoro macna (PIH)

Hopmbi no XAPT ans macna 6akoB PIMH oTcyTcTBYIOT, pe3ynbTaThl UCAbLITAaHUA
CPaBHUBANUCh C FPaHUYHBLIMU KOHLEHTPALMAMMW PacTBOPEHHLIX B TPaHC¢opMaTOpHOM
Macne rasoB ans 6akos TpaHcdopmaTopoB (CO 34.46.302-00)

DXA
(PMH)

MpoTokon m3nKo-XxMMUYecKuii aHanus TpaHcgopmaropHoro macna (PIH)

Pe3ynbTaThl UCMLITAHMIA COOTBETCBYIOT TpeGoBaHuam CTO 34.01-23.1-001-2017

MpoTokon Ne C3/1-3T/1-23-0073/0TC CrpaHuua 513 6



3aknroveHue

CWVNOBOW TPAHC®OPMATOP 1T-40 HAXOOUTCA B
YXYOWEHHOM COCTOAHUN

O6LLee TexHUYeckoe cocTosiHue TpaHcthopmaTopa paboyee. OCHOBHbIE NapamMeTpbl HAXOAATCA B
npegenax yctaHoBneHHbix HT[, kpome:

1. BbIsSIBNIEHO CHIWKEHWE U3MEePEHHbIX 3HAYEHWIA COMPOTUBIIEHUS N30MNALMK N0 CXeme HH1-
(BH+HH2+K) n BH+HH1+HH2 — K cBbiwe 50% ot 3HauYeHU NpeabiayLLmX U3MepeHui.

2. amepeHHble sHaveHus tgd npu cxeme HH1-(BH+HH2+K) u BH+HH1+HH2 — K npeBbiLLaloT
npenensHo AonycTuMyto HopMy 1%

Taike BbIABMNEHLI Criegyolme samevaHus:

1. Hanuuve npoayKToB KOPPO3WM Ha Kpbillke Gaka, crefbl NOTEKOB Macha Ha Kpbillke Haka
TpaHcdopmaTopa,

2. YBNaxHeHWe cunmukarens BO3AyX0o0oCyLUMTENbHOro unbTpa;

3. 3arpssHeHue dapdopa seogos BH u HH;

4. PYM He nogkrodeHo K uenam P3A.

PekomeHgauunmn

TpaHchopMaTop MOXeT 3KCNNyaTUpoBaTeCsl B HOPMarbHOM Pexume .

[epxaTb Ha KOHTPONe cornpTUBMEeHne uzonsumu 1 tgd no cxeme HH1-(BH+HH2+K) 1 BH+HH1+HH2
— K- 1 pa3 B 6 MecsLeB.

1. BoccTtaHosuTtb JTKIM nosepxHocT Baka;

2. BbINoOnHUTL 3aMeHy cunukarensa BO®;

3. O4MCTUTb MOBEPXHOCTL (hapdOpOBbIX NIOMNATOPOB.

Mpotokon Ne C3[-3T/1-23-0073/0TC CtpaHuua 6 u3 6



Sibenergo

diagnostics
AneKkTpoTexXHU4ecKas
na6oparopus
CeuaetenscTBo

Ne 31-020-2021 ot 23.03.2021
fenicTBuTenbHO Ao 22.03.2024

OO6LLecTBO C OrpaHU4YeHHOW

OTBETCTBEHHOCTbLIO
«CunbaHeprogmnarHocTtmka»

Aapec (1op. / dakr.): 630126, HoBocubupckas obnacTs, T.
HoBocnBupck, MUKpopaiioH 3eneHsblin 6op, Aom 3.

Anpec noutossiii: 630126, HoBocubupckas obnactb,
ropoa HoBocubupck, a/s 36.
Anpec aneKkTpoHHo noytsl: info@sibenedia.ru

TenedoH: (383) 269-21-10

Cait: https:/sibenedia.ru = i

NcnonHutenu

Benywwmii uHxeHep 3TJ1

Ckaukos O.J1.

WuxeHep ST

BepetenbHukos A.A.

4

MPOTOKON Ne C3A-3TN-23-0073/BO

MpoBeaeHus BHELHEro OCMOTPa CUINOBOro TpaHcdopmaTopa

Ne n.n. Tun 3aeopckoi Ne | Fop Beinycka / | Knacc Hanp., | Mapka macna
BBOAA B 3KCII. kB
1 TPOH-40000/110 Y1 18930 1989 / Hin 110 H/O
[JaTta npoeegeHus ocMoTpa 01.11.2023 |

PesynbTaThbl OCMOTpPa

BHewHwuit BUA TpaHcdopmaropa

Mpotokon Ne C34-3T/1-23-0073/BO

CtpaHuua 1 ms 6



CocTosiHUe

YooBneTBopuUTenbHoe

Beogbl BH

\

®dasza A

daza B

CocTofiHKNe

3arpsizHeHWe usonauuu

Beoabi HH

HH1

HH2

CocrosiHue

3arpsizHeHue U3onsALun

Mpotokon Ne C34-3TN-23-0073/BO

CrpaHuua 2 n3 6



Heutpans BH

CocTtofiHMe

[3arpsisHeHune nsonauumn

3aBogckast Tabnvyka

?; TPAHCO®OPMATOR -

TPOH —40000/110 Y1 Ne IEEEEN

CoctosHne

YpoBnetBopuTtesribHoe

Mpotokon Ne C34-3T/1-23-0073/BO

CtpaHuua 3 n3 6



Ykazarenuv ypoBHsa macrna

CocTtosiHue

PYM He nogknioyeHo K uensam P3A

CocTosHMe

PYM He noaknoyeHo K uenam P3A

CocTosiHue

Hanu4yue npoAyKTOB KOPPO3UU

BO®

CocTtosaHue

Cunukarenb: Po3oBbIn

Bak TpaHcthopmaTopa

Kpbilwka 6aka TpaHccopmaTopa

Hanuune npoayKToB KOppo3un Hanuuue npoaykToB KOppo3un
Hanwuue crieqos nogrekaHus macna Crenbl NoATekaHna macna Ha kpblwwke Baka
Hanuuve MexaHU4YecKMx NoBpexaeHuin Het

MpoTtokon Ne C34-3TN-23-0073/BO CrpaHuvua 4 s 6



Bak TpaHctopmaTopa

Hanuume HecooTBeTCTBMA 0603Ha4YEHUs U HOMepa

JucneT4yepckomy Het
OTcyTcTBYET MNK HevuTaema 3aBofgckas Tabnuyka Het
Hanu4ve npoayKToB KOppo3uu Het
Hanuune cnegos nogrekaHus Macna Het
Hanuune MexaHU4YeCKUX NOBPEXOEHWUN Het
3azemMnsioLlee YCTPONCTBO

Hanuuune gedekToB Lenu saseMneHus Het
Hanuuve npogykTos Koppoauu Het
OcnabneHue KOHTaKTHbIX COeaMHEeHU Het
PyHOaMeHT

HecooTBeTcTBME NONOXeHWUs TpaHcchopMaTopa Ha Het
dyHaameHTe TpebosaHusaM HTI

OTcyTcTBME rpaBUAHON NOACHINKM Het
Beoabl

KoHTakTHLIe coefuHeHUs

Cnepnbl neperpeBoB BOMTOBLIX COEAMHEHWIA Hert
HapyLueHunsi ucnornHeHus KOHTakTHOro nepexona Het
Beogbl HH

3arpssHeHue 3arpAsHeHve nu3onsuum
TpeLumHbl U CKOMbI Het
Hanuuue crnepos nogtekaHus Macna Het
JedekTbl nsmeputensHoro Beieoaa (VB) Hert
Beogsl BH

3arpsisHeHue 3arpasHeHue nusonsuum
TpeLLuHbl U CKOrbl Het
Hanuyue cnegoe nogrekaHus macna Het
OedekTbl nameputensHoro Beisoda (MB) Het

HenTtpans BH

3arpsizHeHue

3arpsasHeHue usonsaumMu

TpeLunHbl U CKOMbI

Hert

Hanwuune cnegoe nogTekaHna macna

Het

OedekTbl namepuTensHoro Beisoaa (VB)

Het

Cucrema 3alluThl TEaHCQOEMaTOEHOFO Macna

Macnopacwuputenb

HecooTBeTcTBME YPOBHA Macna TeMnepaTypHOMY Het
peXu1My B OCHOBHOM OTCEKe Macrnopaclumputens
HecooTBeTcTBME YPOBHSA Macrna TeMnepaTypHoMy Het
pexumy B oTceke PMH mMacnopaciumputens

Hanwune cnegoe nogrekaHnsa macna Het
Hanw4yue Bo3gyxa B rasoBoM perne Het

Boanyxoocyu.m-renb OCHOBHOI0O OTCeKa Mmacnopaclwuputens

LieeT cunukarens PosoBblit
OTcyTCcTBME Macna B MacnsiHOM 3aTBope HeT
HecooTeeTcTBUE KONUYecTBa agcopbeHTa obbemy HeT

MpoTtokoa Ne C34-3TN-23-0073/BO

CtpaHuua 5 M3 6



KoHTponkHbie npubopbi

Ne HaumeHoBaHve Tun |3aeodck HuanasoH [NorpeluHocTb OaTta Oata
obopyfoBaHus oM M3MeEpPEHUIA noeepku| cnep.
HOMep NOBEPKU
1 doTtoannapat KaHoH SX100 | 143128 H/O H/A He |He Tpeb.
Tpeb.

MsmepeH A NnpoBOoaUITUCE MpPU.

TemnepaTtypa OC, °C -3
BnaxHocTts, % 55
Temnepatypa macna, °C 30
3aknroyeHne

Hanuuue pgedekToB M 3ameYaHuin

Bak TpaHccopmaTopa |Hanuuve npogykTos KOppo3uK Ha Kpbiluke Gaka, criefibl NOTEKOB Macna

KoHTakTHbIE ”
[edeKToB 1 3aMedaHuii He obHapyeHo

coefiMHeHUA
Beoawl BH 3arpAsHeHue U3onsuum,
Beogkl HH 3arpsasHeHue nsonauum

MacnopaclmpuTens : Jedekros 1 3amedaHuii He
Cuctema 3alutel

oBHapyxeHo
TPaHCHOPMATOPHOTO  |BnsnyxoocyiLnTENb OCHOBHOMO OTCEKA MACTIOPACLIMPUTENS, BbISBIGHO
Macna 3aMevaHue; YBnaxHeHWe cenukarens. UBeT CunvKkarens - po3osbIi

Cuctema oxnaxaeHus |[JedekTor 1 3amevaHniti He oBHapyKeHo

Opyroe PYM He nogkntoyeHo K uensm P3A

MpoTtokon Ne C3/-3T/-23-0073/BO CtpaHmua 6 13 6



O6LWecTBO C OrpaHN4YeHHON
OTBETCTBEHHOCTLHO
«CnbaHeprognarHoCcTuKa»

Anpec (1op. / dakr.): 630126, HosocuGupckas obnactb, T
HoBocuBMpCK, MUKpOpaioH 3eneHbiii 60p, AoM 3.
Anpec no4ToBbiit: 630126, HoBocubupckas obnacte, ropoa

diagnostics
AneKTpoTexXHUUYecKasn
naboparopus HosocuBupck, a/a 36.
CBunaeTensCcTBO

Ne 31-020-2021 ot 23.03.2021
pencteuTensHo Ao 22.03.2024

Anpec anekTpoHHoi noytel: info@sibenedia.ru

TenedoH: (383) 269-21-10
Cairt: https://sibenedia.ru

; YTBEP}KJJ.APO
_ I'/eﬂepanbnbm ANpEeKTop

' _Vl .A.CamapueBa
08.12.2023

WUcnonHutenu

Beaywui uHxerep 3TJ1

Cxaukos O.J1.

WnxeHep OTJ1

BepeTenbHukos AA.

f

NMPOTOKOMN Ne C34-3T1N-23-0073/AC

WUsmepeHue OUINEKTPUYECKMX XapaKTepUCTUK CUITOBOTO TpaHcdopmaTopa

Ne n.m. Tun 3aBopackoin Ne | Moa Beinycka / | Knacc Hanp., Mapka macna
BBOA B 3KCI. kB
1 TPOH-40000/110 ¥1 18930 1989 110 H/O
[Oata ucrbiTaHuil | 01.11.2023 |

Pe3ynbTaThl UCMbITaHWIA

MenbiTeiBaeMble y4acTK1 M30NALnMn

22° 09 ;
eTee] |
® 5

IDAX 300: 2012 -

Pe3ynbTaThl MU3MEPEHUA EMKOCTU U tgd Ha yacTote 50 I'y

YyacTok 13onauuu EmkocTb, NP tgd, %
CeH 7606 0,274
Ce 9850 0,56
CH 8900 1,5

MpoTokon Ne C34-3T/1-23-0073/4C

Crpanmua 1ms 2



Pe3ynbTaThl onpeaeneHus CTeneHu YBrNaXHeHUs TBEPAOW U3oNALUU
tgd npue. k k 20°C, % 0,29
MposoauMmocTb nNpus. k 25°C, nC/M 0,006
BnaroconepxaHue TBEpAbIX CNOEB u3onsaumm, % macchbl 0,6

3aBucumMocTb tgd oT YacToThbl (0OMOTKa-06MoOTKa)

YyacTok usonsauum CBH
LigeT Ha rpaduke : 3eneHbIn
YacToTHbIM AnanasoH, My 0,002-1000

:

10

008 0.001 0.002 0005 001 0.02 0.05 0.1 02 10 20 60 1Dtl 200 500 1.0QD ->I
[tos] |
[ & [Modelled - %DF] © [Measured - %0F] ]!
KoHTponbHbie npubopbl
Ne |HaumeHoeaHue Tun 3aBopack [OwanasoH MorpeluHocTb Oata |Hara cneg.
1 [uardoctudeckuid komnnekc |IDAX- 2101056 | 10 n®-100 mMkP +5% 10.12.2021 | 09.12.2023
300 0-10% (tgd)

NamepeHus NpoBOAUIUCH NPU:

Temnepatypa OC, °C 4
BnaxHocTk, % 60
TemnepaTypa macna,’C 25
3aknwyeHue:

TpaHcdopMaTop UCTbITaH.

tgd obmoTok HH He cooTBeTcTBYET

CoorteetcTeue napameTtpoB TpeGosaHusam PL 34.45-51.300-97 TpeGosanuam H

CooTBeTCTBME CTENeHU YBRNaxHeHUA TBep,D,OI;I naonagun

Tpe6osaHuaMPL 34.45-51.300-97 CootsetcTByioT

Mpotokon Ne C3-3TN-23-0073/4C Ctpanuua 2 u3 2



OOLwecTBO C OrpaHNYeHHOMN
OTBETCTBEHHOCTLIO
«CunbaHeprognarHocTuka»

diagnostics
Aapec (1op. / dakT.): 630126, HoBocubupckasi obnacTb, T.
Hosocunbupck, MukpopaioH 3eneHsiv 6op, Aom 3.
AnekTpoTexHuyeckas Anpec noytoBbin: 630126, HoBocubupckas obnacTb,
naboparopus ropog HoBocubupck, a/st 36.
CBugeTensLcTBO Anpec anekTpoHHol noyThl: info@sibenedia.ru

Ne 31-020-2021 o1 23.03.2021
nencteutenbHo Ao 22.03.2024

TenedoH: (383) 269-21-10

Cait: hitps://sibenedia.ru

 YTBEPXOAIO
by / FeHepaﬂbem AMpeKTop

A.ﬂ MacneHHukoB
i 08.12.2023

UcnonHutenu

Begywumit unxxeHep 3T

Ckaukos O.]1.

UHxeHep 3T

BepeTtenbHukos A.A.

v

MPOTOKOI1 Ne C3[0-3TJ1-23-0073/AYP

M3mepeHne XapaKkTepUCTUK YacTUYHbIX PaspsaaoB TpaHcdopmaTopa

aKyCcTU4eCKUM MmeTogom

Ne n.n. Tun 3aBopckont Ne | Mog Beinycka / | Knacc Hanp., | Mapka macna
BBO/Ja B 3KCI. kB
1 TPAH-40000/110 ¥1 18930 1989/ Hig 110 H/IO
[OaTta ucneitaHui | 01.11.2023 |

PeaynbTaThl UCNLITAHUIA

TOYKM YCTAHOBKWM AaTyvka no
nepumeTpy Baka
TpaHcdhopmaTopa:

Bcero BeInonHeHo no 26
naMepeHuin no nepumeTpy 6aka
Ha 2-X YPOBHSIX.

23 22 21 20 19 18 17 16 15 14
_E..._.

24
25
26

MpoTokon Ne C3/1-3T/1-23-0073/AYP

CrpaHuua 1 13 3



XapakTepHbIi CUTHanN aKycTU4eCKOW IMUCCUM, ero cneKTpanbHbIA cocTas AnsA Tovek Nei...9,
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Npotokon Ne C34-3T/1-23-0073/A4P

CrpaHuua 2 n3 3



Heroameh wnirat

XapakTepHblii CUrHan aKycTU4eckol 3MUCCUM, Ero CNeKTPankHLIA cocTaB gnsA To4vek Ne10...14
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KoHTpornbHbIe npudopkl

Ne HawnmeHoBaHue Tun

3aBofcK

[OwanasoH

MorpewHocTb Lata Data

1 Peructpatop-aHanuaaTtop AR-200
aKyCTU4eCKUX CUrHanoe

15

30-300 kI'y

0%

He He
1pebyert. | tpebyer.

UamepeHusi npoBoaUNMUCH Npu:

Temnepatypa OC, °C 4
BnaxHocTb, % 60
Temnepatypa macna,’C 25
3aknodveHue:

TpaHcthopMaTop UCMbITaH.

Cornacro P 90 0410-02 (npun. B)

napameTpbl YP oueHnBatTCs Kak pa6oume

Mpotokon Ne C34-3T/1-23-0073/A4P

CtpaHuua 3 u3 3
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OTBETCTBEHHOCTbLH
«CubaHeprogmuarHocTuka»

O6LecTBO C OrpaHU4YeHHOMN

Agpec (top. / dakr.): 630126, HoBocubupckas obnactb, r.
HoBocnbUpcK, MUKpopaioH 3eneHsli 6op, Aom 3.

Y
diagnostics
AneKkTpoTexHu4ecKas
naboparopus
CBuOeTENLCTBO

Ne 31-020-2021 ot 23.03.2021
paevcTBuTensHo go 22.03.2024

Anpec noutosblit: 630126, Hosocubupckas obnactb,
ropoa Hoeocubupck, a/a 36.

Anpec anekTpoHHow nouytsl: info@sibenedia.ru
TenedoH: (383) 269-21-10

Caiir: https://sibenedia.ru

WUcnonHutenu

Beoywmii nxeHep 3TN

WHxeHep OTI1

BepetenbHukos A.A.

f

MPOTOKOI Ne C30-3TN-23-0073/34P

WUamepeHue XxapaKTepMCTMK YaCTUYHBLIX paspaaoe TpaHccopmarTopa
3NEeKTPUYECKUM METOAOM

[OaTa ucnbitaHui

Ne n.n Tun 3asopckon Ne | Fop ebinycka / | Knacc wanp., | Mapka macna
BBOAA B 3KCI. kB
1 TPOH-40000/110 Y1 18930 1989 / Hig 110 H/g
| 14.11.2023

PesynbTaThl UCTNLITAHUA

Pacctadoeka gatdvkos HP

Tun paty4uka YP

| RFCT-6

| [dartuvkv B Uenu 3aseMneHus

BT

x

Mpotokon Ne C34-3T/1-23-0073/34P

Crpanuua 1 ms 3




OcuunnorpacupoBaHue

OcuunorpadMpoBaHue: XxapakTepHble HaKoNUTebHbIE OCLMIIOTPaMMbl

CH1 aatyuk Ha VB eeoga 110 kB dasbl «A»
Kanan
CH2 nar4uk Ha B Beoga 110 kB a3kl «B»
Sk CH3 VB 110 kB C
ocuunnorpada OaTyuK Ha BBOAA kB dasbl «C»
CH4 -
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CeogHan Tabnuua pesynksTaTtoB peructpauumn YP

Yaen TpaHcdopmaTopa daza 3amepeHHbIi KaxyLLMAcs IpaHW4Hoe 3HavqeHue
3apsag, HKn KaskyLierocs 3apsaa, HKn
CtopoHa BH '

s il 2 1 — pechexkTHOE COCT

O6moTka B <l 2 5 — pasB.gedexrt .
C <1
A <0,1

seon o e g P il
C <0,1 )

MpoTokon Ne C34-3T/1-23-0073/34P

Crpanmua 2 3 3




KoHTponbHbie npuGopbl

Ne |HaumeHoBaHue Tun 3aBoac [OwanasoH MorpeluHocTb LaTa [ata
1 Peructpatop-aHanuaaTop AR-200 15 30-300 kl'y 0% He He
aKyCTU4eCKMX CUrHanoBe Tpebyer. | Tpebyer.
2 Linchposoit ocuunnorpad TPS 2024 | C022866 | 2,5Hc - 50c /gen + 0,005 %
26.12.2022 | 25.12.2023
WNzmepeHus npoBoguUIUChL Npu.
Temnepatypa OC, °C -3
BnaxHocTb, % 55
Temnepatypa macna,’C 30

3aknioveHue:
TpaHcdopmaTop UCnbITaH.

CWrHanoe, o4HO3HaYHo Y0BNeTBOpsoWMX NpuaHakam YP, B naonsaumm

0oBMOTOK

He 3aperMcTpupoBaHo

CurHanos, yaoBneTEOpsOLLMX npuaHakam YP, B usonsauum eeogos 110

KB

He 3aperMcTpMpoBaHo

CurHanel, ﬂpHBeﬂéHHble Ha ocuunnorpamMmmax, OTHOCATCA K BHELUHUM NOMeXaM U KOPpOHE Ha OLUWHOBKE

CornacHo PO 30 0410-02 (npun. B) napameTtpbl YP ykasbiBaloT Ha

OTCYTCTBME AeheKTOR
3MEeKTPUYECKOro XapakTepa B

n3onauunn.

MpoTokon Ne C34-3T/1-23-0073/34P

CrpaHuua 3 u3 3



Sibenergo
e’

diagnostics
AneKkTpoTexHU4eckas
naboparopusa
CBuaeTensCcTBO

O6wecTBO C OrpaHN4YeHHOM
OTBETCTBEHHOCTbLIO
«CunbaHeproguarHocTuka»

Ne 31-020-2021 ot 23.03.2021
JencreuTensHo oo 22.03.2024

Anpec (1op. / dakr.): 630126, HoBocubupckas obnacTs, T.
Hoeocubupck, MukpopaioH 3eneHblin 6op, gom 3.

Apnpec noytoebiii: 630126, Hoeocubupckas obnacts,
ropog Hoeocunbupck, a/s 36.
Anpec anekTpoHHo noytkl: info@sibenedia.ru
TenedoH: (383) 269-21-10

Canrt: hitps:/sibenedia.ru

./ TeHepan

YTBEPXOAIO
bHbIA gUpeKTop
== :AJ1. MacneHHUKoB

~ /& 5 08.12.2023

WUcnonHutenu

Beaywnin nHxenep 3TJ1

<

i c—

WNHxeHep 3TN

BepetensHukos A.A.

L]

MPOTOKOJT Ne C3-3TJ1-23-0073/BX

N3amepeHue BUGpaLMOHHbIX XapaKTepUCTUK CUITOBOro TpaHcctopMaTopa

Ne n.n. Tun 3aeogckon Ne | Mog Beinycka / | Knacc Hanp., Mapka macna
BBOJA B 3KCI. KB
1 TPOH-40000/110 ¥1 18930 1989/ H/g 110 H/O
|faTa vcnbiranui | 01.11.2023 | 14.11.2023 |
PesynbTatkl o0CMOTpPa
ToYKU U3MepeHUi Ha TpaHcdopMaTope
|
BH e ) oo B s o) HH
CK3 BubpockopoCTH B TOMKaX 3aMepa, MM/C
dasza A dasza B dasza C
Toukm XX PH XX PH XX PH
Bepx 2,3 2,3 1,1 1,1 1,1 1,1
Cropotia BH Hua 33 33 1,5 15 0,5 0,5
Bepx 1,2 1.2 1,1 1,1 1,5 1,5
CropopkE Hua 06 | 06 18 | 18 | o7 0.7

Mpotokon Ne C3-3T/1-23-0073/BX

CrpaHuua 1 m3 3



0606WéHHLIe K03 hULIMeHTLI COCTOAHUA TpaHcdhopmaTopa

daza A daza B ®aza C daza A d®aza B ®aza C
0,91 0,88 0,93 0,97 0,87 0,92
l
|
0,91 | 0,90 | 0,93 0,96 | 0,90 | 0,93
KoadpcpmumeHTbI NPeccoBKU CTanu TpaHcopmaTopa
daza A da3a B daza C daza A da3a B daza C
0,93 0,92 0,96 0,97 0,91 0,93
|
I -
0,94 | 0,96 | 0,95 0,96 | 0,96 [ 0,95
KoadpuumeHTLI onpeccoBKU 0OMOTKM TpaHcdopmaTopa
daza A $aza B ®aza C daza A ®aza B ®daza C
0,89 0,84 0,91 0,96 0,83 0,91
I
|
0,88 | 0,84 | 0,9 0,96 | 0,83 | 0,92
KoadduumeHT KauecTBa NPeccoBKM KOHCTPYKLMM (MO NYTAM NOTOKOB paccesHus)
daza A ®a3a B $aza C
BH HH BH HH BH HH
1,00 1,00 0,95 0,95 0,99 1,00

1,00

Mpotokon Ne C34-3T/1-23-0073/BX

CrpaHuua 2 u3 3




KoHTponbHbie npnbopsbl

No HaumeHoBaHue Twn | 3aeoac OunanasoH Morpew| [aTta noeepku Data
ofopynoBaHua Kor Ne U3MepeHui HOCTb cneg.
NoBepKK
1 BuGpomeTp ¢ naMaThLI0 Kopcap+| 143128 0,3 - 100 m/c2 5% 09.12.2022 08.12.2023
10-2000, Ny
5 - 500 mMkm
0,3 - 100 mm/c
N3mepeHus npoBogMNUCh Npu: BknioyeH OTKknioYeH
Temnepatypa OC, °C -3 4
BnaxHocTts, % 55 60
Temnepatypa Macna, °C 30 25

OueHKa KayecTBa NnpeccoBKW 3reMeHTOB CUINOBOro TpchcbopmaTopa B .ﬂHarHOCTH‘{ECKOI?I

cucteme «Becta»

06w KoathhULMEHT TEXHUHECKOTO COCTOAHWNA

0,91

KoathduiLMeHT onpeccoBKU 0GMOTKM

0,87

KoathprumeHT npeccosku cranu

0,94

CoCTOAHWE KOHCTPYKLIMM

0,97

O6bLLee cocTosAHWE

XopoLlee

3aknoyeHue

TpaHcdopMaTop UCNbITaH.

CornacHo 3aknoYeHuro 3KCHepTHO-ﬂ,MaFHOCTW—iGCKOI?I cuctembl «Bectay,

COCTOAAHME npeccoBKn 06MOTKK pasbl A

VAOBAETBOPUTENEHOE

COCTOSIHWE NPecCcoBKn 0BMOTKW dasbl B

YOOBNETBOPUTEIBHOE

COCTOSIHWE MPeCcCoBKY 06MOTKM a3kl C

YOOBNETBOPUTENBHOE

COCTOsIHME NMPecCOBKW MarHUTonposoga

Xopowee

CornacHo P[] 20 0410-02 napameTpbl BUbpaLmm

OLEeHWBAaKOTCH KakK

Pa6o4ne

Mpotokon Ne C34-3T/1-23-0073/BX

CrpaHuua 3 us 3



Ob6uwecTBO C OrpaHU4YEHHOM

OTBETCTBEHHOCTLI
«CunbaHeprogmnarHocTuka»

diagnostics
Agpec (top. / dakr.): 630126. Hoocubupckas obnacteb. I.
HoBocHMBMPCK. MUKpOparoH 3eneHblin 6op. gom 3.

Agpec noytosbin: 630126. HoBocubupckas obnacTb. ropo

AnekTpoTexHuyeckas nadoparopus Hosocmbupck. a/a 36.

CeugeTenbCcTBO Agpec anekTpoHHon noythl: info@sibenedia.ru
Ne 31-020-2021 ot 23.03.2021 TenedoH: (383) 269-21-10
nencTeuTensbHO o 22.03.2024 Canrt: hitps://sibenedia.ru
... YTBEPXOAKO
. FeHepanbHbIit ANpeKTop
7 AJl. MacneHHukoB
08.12.2023
WUcnonHutenu ’ :
Benywwmin urxkenep 3TN &/ ‘C,Ka\{KOB O.N.

UHxenep 3TN @/ BepeTtenbHukos A.A.

MPOTOKOJ1 NeC3[1-3TJ1-23-0073/TU

CTaH.qap'erle UCNbITaHUA N N3MEPEHUA

Ne n.n. Tun 3aBopackon Ne log Beinycka / |Knacc Hanp..| Mapka macna/
BBOJA B 3KCIM. kB Tun usonaumm
Tpacd TPOH-40000/110 Y1 18930 1989 / W/ 110 H/g
Beog A rTTB-60-110/800 T93720 - 110 RIP usonauua
Beog B rTTB-60-110/800 T93810 - 110 RIP usonauus
Beog C ITTB-60-110/800 429165 - 110 RIP usonsauus
|OaTta ucnbitaHui | 01.11.2023 |

PesynbTaThl UCNbITAHUIA

MamepeHu1e conpoTUBIEHVA U30NALMM TPpaHcdopMaTopa
MamepeHHble 3HaYeHns WMexoaHble AaHHbIe™ MNamepeHHbIe 3HaYeHns, | 3aunio-
npw t= 25 110 npu t= 50 °C npusefeHHble K =50 °C| yepue
R15. R60. Kasc R15. R60. Kagc R15. | R60. Kage
Cxema uamepeHus MOMm MOm MOMm MOm MOm | MOm
BH-(HH1+HH2+K) | 35500 | 54500 | 1,54 | 20100 | 31600 13 |23217 | 35643 | 1,54 °°‘;TyZeTT°T
HH1-(BH+HH2+K) | 14200 | 10600 | 0,75 | 21900 | 28300 13 |o9287 [ 6932 | 075 | o
HH2-(BH+HH1+K) | 79600 | 111000 | 1.4 22100 32300 1,3 |52058|72594 | 1.4 °°°BTYB:TT°T
BH+HH1+HH2 - K | 437 439 | 1,01 | 20800 | 30800 15 | 286 | 287 | 1,01

* 3a ucxogHble AaHHble NPUHATLI AaHHbIe TeXHUYeckoro oTyeTa Ne433 ot 09.07.2021

MpoTokon Ne C34-3T/N1-23-0073/TU



MamepeHue ON3NeKTpUYeckmnx XapakTepucTuk TpaHccopmMaTopa

MamepeHHbIe 3HAaYEHUs! WaMepsHiiie
3HaYeHus,
Cxema 13amMepeHus WcxonHble aaHHsie* |npueepentsie k| 3aknioyeHue
npw t= 25 °C npwm t=50 °C t=50 °C**
tgd. % C.no tgd. % | C.n® tgd. %
BH-(HH1+HH2+K) 0,488 10136 0,24 11814 0,98 COOTBETCTBYET
HH1-(BH+HH2+K) 1,712 8299,2 0,256 8298 3,45 He COOTE BYy!
HH2-(BH+HH1+K) 0,315 8686,3 0,271 8717 0,63 COOTBETCTBYE
BH+HH1+HH2 — K 1,819 12721 0,264 12577 3,66 g CooT ‘

**aMepeHHble 3Ha4eHus tgd nsonaumK npy TeMnepaType U3onALuKn 20°C u Bbile, He npeBbiwatolme 1%,
CHMTAIOTCA YAOBNETBOPUTENBHEIMA W MX CPABHEHME G UCXOAHLIMM AAHHBIMM He TpebyeTcs.

MSMEESHMS NoTepb XONOCTOro xoaa npw OQHOQBSHOM B0O30YKOEHUN

Flatiatio Mebrasaio 3HaueHus noTepsb,
Hangﬂ»{eH 3akopoyeH p npusegéxHele k U=380B
0 CooTHoLEHWe o, |PnpuB 1 i
ne U, B I, A P, BT noTepb A, /D 2] BT Pz i BT PZQTH! A)
Macnop|  a-b ¢ - - - (a-b)/(b-c)| - -
A8 b-c a - - - (c-a)l(b-c)| - , - - .
[aHHble
* c-a b - - - (c-a)/(a-b) > -
Vet a-b c 220 0,345 44,00 |(a-b)/(b-c)] 0,96 - -
S [ b a 220 | 037 | 46,00 |(c-a)(b-c) 1,31 | - : 75 .
c-a b 220 0,47 60,00 |(c-a)/(a-b)] 1,37 - -
* | AcxoHble OaHHble OTCYTCTBYIOT
amepeHue AuanekTpUYecKUX XapakTepucTUK OCHOBHOW 130NALNA (C1) BBOOOB
MamepeHHble UamepeHHble Mpenen Hau. A, % |Mpegen. SaknoveHue
3Ha4YeHWsA OCHOBHOW 3HaYeHuA, 3HayeHue | eMKOCTb OTKrIoH.
M3onsLMM BBOAA | NpuBeaeHHbie k t=35 | tgd1 %, He | OCHOBH- SMIRGTH
o n3onAauun QCHOBH.
& GOJ'IBE BBOAA NpU n3aonauu
Paza mput(°C) 11,00 t=35 °C ¥ BBOAA,
He
ig51, % | C1,n® | tgd1, % | C1,nd C1, o 5 v
Beog 110 kB
Beoa & «A» 0,47 219,5 [ 0,3585| 2195 1,5 224 -2.1 5 COOTBETCTBYET
Beog ¢ «B» 0,686 215,1 10,5233 | 2151 1,5 217 -0,9 5 COOTBETCTBYET
Beog ¢ «C» 0,751 226,1 | 0,5729| 2261 1,5 230 -1,7 5 COOTBETCTBYET

* 3a UcxogHble AaHHbie NPUHATbLI JaHHbIe TEXHUYECKOro oTHeTa Ne433 ot 09.07.2021

NpoTokon Ne C34-3T/1-23-0073/TU




MamepeHue conpoTUBNEHUS U3ONALIMM NocreaHel obknagkv BBo0OB

dasza MaMepeHHble aHadeHusa R Hopma, 3akntoveHune
npu t=-3 C* He MeHee
Ris, Rao, Kagc Rao,
MOm MOm MOm
Beog 110 kB
Beoag & «A» - >10000 - 500 COOTBETCTBYET
Beoa o «B» - >10000 - 500 COOTBETCTBYET
Beog ¢ «C» - >10000 - 500 COOTBETCTBYET
*amepeHns npoBoAunNUCE Npu Hanpsbkedun 1000 B.
N3amepeHue conpoTUBeHns 06MOTOK NOCTOSHHOMY TOKY
Yucno nonoxexun PMH (MBEB) | 11

COMPOTUBNEHWE OBMOTOK NOCTOSTHHOMY TOKY Mo thazam, Om

Mpen. |Wamepe| Mpeq. |Wamepen| Tpepn. |WMamepe| pasH |[Hopmal 3aknioveHue

Mam. HO M3m. o Mam. HO ocThb

g Mexn

g - 30°C| - 30°C ey
8 dasa
MW,

B A0 B-0 C-0 ARM

nonox PMH ax1,
1 0,706 0,667 | 0,707 | 0,668 0,707 0,677 | 1,491 2 COOTBETCTBYET
2 0,688 0,649 | 0,689 0,650 0,691 0,661 | 1,837 2 COOTBETCTBYET
3 0,668 0,629 | 0,669 0,630 0,669 0,639 | 1,581 2 COOTBETCTBYET
4 0,650 0,611 | 0,652 0,613 0,654 0,618 | 1,14 2 COOTBETCTBYET
5 0,632 0,593 | 0,633 0,594 0,638 0,599 | 1,008 2 COOTBETCTBYET
6 0,613 0,574 | 0,615 0,572 0,616 0,576 | 0,697 2 COOTBETCTBYET
7 0,595 0,556 | 0,596 0,557 0,596 0,566 | 1,787 2 COOTBETCTBYET
8 0,576 0,537 | 0,578 0,539 0,579 0,543 | 1,112 2 COOTBETCTBYET
9 0,558 0,519 | 0,560 0,521 0,559 0,529 |1,912 2 COOTBETCTBYET
10 0,539 0,500 | 0,539 0,500 0,540 0,510 | 1,987 2 COOTBETCTBYET
11 0,559 0,520 | 0,560 0,521 0,559 0,529 | 1,72 2 COOTBETCTBYET

HH1 a-b b-c c-a
0,005569] 0,005100| 0,005613] 0,005100]  0,005548| 0,005200( 1,948 | 2 cooTBETCTBYET
a-b b-c c-a
HH2

0,005734 0,005300] 0,005686 0,005300f 0,005784 0,005400| 1,88 2 COOTBETCTBYET

*cxonHble faHHble B3sThl U3 npoTokona Ne433 ot 09.07.2021r.
MaKcuMarnsHoe paanuyne ConpoTUBIIeHNiH 0BMOTOK MOCTOSIHHOMY TOKY, M3MEPEeHHbIX B pa3HbIx (asax - ARmax ,
pacc4MTaHo no popmyne:

IR:BM A— RusmMm Bl |Rn3m A— Rusm C’I IRnsM B—RusMmC

ARmax, % = MAX(I

§E Rusm

1
§Z Rusm

|,!

1
-gZRHSM

)x 100

3a TemnepaTypy U3MepeHUsl NpuHsaTa TeMnepaTtypa o6MoTki BH dasel B TpaHcgopmatopa, onpegenéxHHas no
COMPOTMBIIEHUIO OBMOTKM NOCTOAHHOMY TOKY.

Mpotokon Ne C3/1-3T/1-23-0073/TH




KoHTponbHbIe npubopbl

Ne [HawmeHnosaHue obopynoBaHus |Tun 3aBogcko Hnana3soH MorpewHocts | [ata [ara
1 KomnnekT uameputensHbIA K540-3 81 0-600B +0.5% 14122022 | 13.12.2023
0-600 A +0.5%
2 MeraommeTp MIC- 252242 1KkOMm - 10,00 TOM; |45 % OT uamep, | 14122022 | 13122023
2500 + 3 emp
3 MamepuTent napameTpoB TawHreHc | 1112760 tgd: 1x10-5-1,000 | +(2x10—4+0,01
u3onsauum 2000 Cx: 10 n® - 65 HP xtgd
X) 28.12.2021 27.12.2023
4 YeTpoWcTBO pasMarHuimMBaHus 4an3eo 1 220+20 B 15 % He Tpefyer. | e TpeSyer.
TpaHcdopmartopa 1 1-15 A
6 MunnuommeTp MWKO-9 18 0,0001-2000 Om | £(0,1%+0,5 uQ)| 25112021 | 24.11.2024

Wz2mepeHns NpoBogunuchL Npu:

TemnepaTypa OC. °C 4
BnaxHocTe. % 60
Temnepatypa macna.’C 25

3aknoveHue:

TpaHcdopmaTop UCHbITaH.
CooTBeTcTBME nokasaTenein TpeGoaHvemM P[] 34.45-51.300-97

M3aMepeHne conpoTUBNEHUs U30NALMK TpaHcdopMaTopa

He COOTBETCTBYeT

BbISBNEHO CHMKEHUE N3MePEHHbIX 3HaYeHU CONpoTUBNEHUA n3onsauum no cxeme HH1-
(BH+HH2+K) n BH+HH1+HH2 - K cBbiwe 50% oT 3Ha4eHUit npeabIAyLnX M3MepeHU.

MamepeHune AnanekTpUHecknx XapakTepucTuk TpaHccopmaTopa

He COOTBETCTBYeT

WUamepeHHbie 3HaveHus tgd npu cxeme HH1-(BH+HH2+K) n BH+HH1+HH2 - K npeBeiwatoT
npeaensHO gonyctumMyro Hopmy 1%

M3amepeHue noTepb XONocToro xoaa npu ogHodasHom Bo30yKaeHUM COOTBETCTBYET
HecekToB He BbIABNEHO

MamepeHne conpoTUBNeHnsi OBMOTOK NOCTOAHHOMY TOKY COOTBETCTBYET
[edekToB He BbIsIBNEHO

MamepeHue AuaneKTpuYeckux XxapakTepucTuk ocHosHomn usonsauum (C1) cooTBeTCcTBYeT
BBOJOB

HdedeKToB He BbIABNEHO

M3mepeHue CONpOTUBMEHUA M3ONALMM NocneaHein obKnaaki BBOJOB COOTBETCTBYET

[edekToB He BbIABNEHO

MpoTtokon Ne C3-3T/1-23-0073/TH




S : b n e r O O6LecTBO C OrpaHUYeHHON
I e g OTBETCTBEHHOCTbHO
. . «CnbsaHeprogmarHocTmka»
diagnostics

Agpec (1op. / dakT.): 630126, HoBocubupckas obnacTtb, I.

HoBocnbupck, MukpoparioH 3eneHsiid 6op, gom 3.
AneKTpoTexXHNYeckKas Agpec noytoBbli: 630126, HoBocubupckasa obnacTs, ropog
nadopartopus Hosocubupck, a/s 36.
CBuaeTenbcTBo Anpec aneKTpoHHoi noyThbl: info@sibenedia.ru
Ne 31-020-2021 ot 23.03.2021 TenedoH: (383) 269-21-10
pencteuTensHo go 22.03.2024 Canr: https://sibenedia.ru
UcnonHuTenu
BenyLwwii ukxerep 3T @/ Craukos O.J1.

Nuxenep 3TN C@/ } BepeTteneHukos A.A.

MPOTOKOIJ1 Ne C3-3TJ1-23-0073/TO

MpoBegeHUs TennoBU3MOHHOIO KOHTPONsA TpaHcdopMaTopa

Ne r.n. Twun 3aBopackon Ne | lNog Beinycka / | Knacc Hanp., Mapka macna
BBOAA B 3KC. kB
1 TPOH-40000/110 Y1 18930 1989 110 H/g
[[aTa npoBegeHust ocmoTpa | 14.11.2023

Pe3ynbTaThl ocMOTpa
BHelHWiA BUA TpaHcdopmaTopa co cTopoHsl BH n HH
PacnpegenexHve Temnepatypbl no 6aky 6e3 samevaHui

MpoTtokon Ne C3/1-3T/1-23-0073/TO CrpaHunua 1m3 5



41,1°C

BHewHun Bug TpaHcdopmaTopa ¢ 60KOBbIX CTOPOH
PacrnipegeneHune TemnepaTypbl Mo OXnaguTernto

411
T -a00

i~ 350
— 300
— 25.0
- 200
~15.0
- 100

- 50

-00

Mosesrynr. 6.4 °C Maxcouyw. J47 °C Cpearee e, 153 °C

Beoael HH
TemMnepaTypHbIX aHoManum He obHapyxeHo

MpoTtokon Ne C34-3TN1-23-0073/T0 CtpaHuua 2 s 5



37°¢C

Beogbl BH

TemMnepaTypHbIX aHOMarnuii He 06HapyXeHo

MpoTokon Ne C3/-3T/1-23-0073/TO

CrpaHunua 3 M3 5



TepMOCUGOHHLIN PUNLTP

CocTtosiHne
[MpoToKk Macna B HopMe
PacluputensHbli 6ak

228°C

CocTtosiHue
YpoBeHb Macrna COOTBETCTBYET [AaHHbIM yKa3aTens
PacwumpuTenesHbin 6ak PINH

218°C

M 85 C Mascmnne W5 °C Cpeare Sarssme. 114 °C

CocTosiHMe ,
YpoBeHb Macria COOTBETCTBYET AaHHbIM yKa3aTens

MpoTokon Ne C34-3T/N1-23-0073/TO Crpannua 4 ns 5



KoHTponbHbIe npubopkl

Ne HaumeHoBaHue Tun | 3aBoacko [uanasoH MorpewHocts | Oata |[data cnep.
obopynosaHus 1 HoMep n3MepeHui NnoBepK [ MOBepKW
"
0, o
1 Kamepa nHbpakpacHas ;‘;505_12‘0 3629340 | -30 , +650 oC +2% +2°C Sicsoni | SEEAHAG

WU3mepeHns npoBogunuch npu:

Temnepatypa OC, °C -3
BnaxHocTb, % 55
Temnepatypa macna, °C 30
Harpyska B MoMeHT oGcnegoBavs % 52
3aknwyeHue

MpoeeaéH TennoBU3MOHHLIN KOHTPOML TpaHcopMaTopa

PesynbTartel KOHTPONS B COTBETCTBUM C TpeboBaHusamu P 153-34.0-20.363-99 n P 34.45-51.300-97
bak TpaHcdopmaTopa |Pacnpegenenune Temnepartypbl No NoBepxXHOCTH Ge3 aHoManwi
KoHTakTHbIE

[OedeKkToB He BbISBNEHO

COeQMHEHHUA
Beoabl HH TeMnepaTypHbIX aHoManuil He 0BHapyeHo
Beoabl BH TeMnepaTypHbIX aHoMarnuii He 0BHapYKeHo

Cucrtema oxnaxgeHus |[JedekTos He BbIsIBNEHO

TepmocuoHHLIN [edeKkToB He BhISIBMEHO
PacwmputenbHbIi 6ak|[edekTos He BbISBIEHO
BobixnonHasa Tpy6a HedeKToB He BbIABNEHO

TepMocurHanuaaTop afekBaTHO OTpaxaeT TeMnepaTypy BEPXHUX CNO&B Macna B

TepMokoHTponk AaHHOM TeMnepaTypHOM pexume paboTbl TpaHcgopmartopa

MacnoykasaTtenb Ha

paciumpuTene [edekToB He BbISBNEHO

MNMpoyne anemMeHThLI U
yanbl

3amevyaHui Her.

Mpotokon Ne C34-3T/1-23-0073/TO CtpaHmua 5us 5



Siber

diagnostics
AneKTpoTeXHUYeckKkas
nabopartopus
CBuageTenbcTBO

Ne 31-020-2021 o1 23.03.2021
gencTeuTensHo go 22.03.2024

ObuwecTBO C OrpaHU4YEeHHOMN
OTBETCTBEHHOCTbIO
«CubaHeproanarHocTuka»

Agopec (top. / chakT.): 630126, Hoeocubupckasa obnactb, I.

HoBocubupck, MukpopaioH 3eneHblii 6op, aom 3.
Agpec noyToskli: 630126, HoBocubupckas obnacts,

ropog Hosocubupck, a/s 36.
Afpec anekTpoHHol no4Thl: info@sibenedia.ru

TenedoH: (383) 269-21-10

Cawur: hitps://sibenedia.ru

~ YTBEPXOAIO
,,f // FeHepaanbm OUpEKTOp
/f/xfﬁ / ] Aﬂ MacneHHuKoB
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R

08.12.2023

WUcnonuutenn

Begywiuin nHxexep OTI

| CKaqKos Q.1.

WuxeHep DTN

BepeTenbhukos A.A.

MPOTOKOI Ne C34-3TJ1-23-0073/MT1

N3MepeHne HanpsKeHHOCTU MarHUTHOTO Nons TpaHcdgopmarTopa

|daTta ucnbiTaHui

Ne n.n Twun 3asopckon Ne | Nog Bbinycka / | Knacc Hanp., | Mapka macna
BBOOA B 3KCM. kB
1 TPOH-40000/110 ¥1 18930 1989/ Hig 110 H/g
| 14.11.2023 |

PezynbTaTthbl UCMbITAHU "

Hanpsbk€HHOCTb MarHuTHoro nons, A/M

1 2 3 4 5 6 7 8 9 10 11
BH 46 44 45 58 52 58 94 95 94 80 89
Topey
&.C 91 87 85 89 115 -
HH | 71 59 61 70 66 86 145 127 145 131 124
TopeL
d.A 43 45 51 61 70

MpoTtokon Ne C34-3T/1-23-0073/MTI

Crpanmua 1 ns 2
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KoHTponbHble npubopskl

Ne |HavmeHoBaHue Tun 3aBofckK OwnanasoH Morpew | Aata nosepku | ata cneg,.
1 W3ameputens napamMeTpoB BE-metp | 82521 |07 0,8 A/m go 4000 15% 07.12.2022 06.12.2024
MarH1MTHOro nong mMoa. Alm
TPEXKOMMOHEHTHbIN 50y oT48 Ty go 52Ty

UamepeHus npoBoAUNUCE NpU:

Temnepatypa OC, °C -3
BnaxHocTb, % 55
TemnepaTypa macna,’C 30
Harpyska B MomeHT 06cnefoBsanums % 52
3aknroyeHue:

TpaHcdopmaTtop UchbITaH.

MakcumanbHas BenuyMHa HanpsXKEHHOCTU MarHUTHOTO MOMS He NpeBbIaeT CaHUTapHYH
Hopmy 600 A/m, cornacHo P[] 90 0410-02 (npun. O) n CanluH 2.2.4.1191-03 .
KapTuHa marHutHoro nons tunuyHas, 6e3 nokanbHbIX aHoOManumn.

MpoTtokon Ne C34-3TN-23-0073/MN Crpanuua 2 us 2



S - b , Ob6LecTBO C OrpaHUYEeHHOMU
I “: | \J OTBETCTBEHHOCTLIO
: . «Cnb3aHeproanarHoCTUKa»
diagnostics
Agpec (top. / dakr.): 630126, HoBocubupckas obnacts, T.
HoeocnBupck, MukpopalioH 3eneHbiin 6op, Aom 3.
SneKkTpoTexHu4yeckas Anpec noyToebli: 630126, Horocnbupckana obnactb,
naboparopus ropog Hosocubupck, a/a 36.
CeuageTensCcTBo Anpec anekTpoHHoi noyThl: info@sibenedia.ru
Ne 31-020-2021 ot 23.03.2021 TenedoH: (383) 269-21-10
pencteutensHo ao 22.03.2024 Cairt: hittps://sibenedia.ru
/7. ;’ '/ . YTBEPXDAIO
,,.E /J"eHepaanbm AUPEKTOP
*"“'“‘\f “AJ1. MacnenHmKos

WcnonHutenu

BeayLuuit ukxerep 3TN " Craukos O.1.

WrxeHep 3TJ1 BepeTtenbHukos A.A.

NMPOTOKOJ1 Ne C3[-3TJ1-23-0073/0OK

3neKTPOHHO-ONTUYECKUI KOHTPONL ONOPHO-CTEPXXHEBON M3oNALMK

Ne n.n. Tun 3aBogckolt Ne | Moa Beinycka / | Knacc Hanp., | Mapka macna
BBOJA B 3KCM. KB
1 TPOH-40000/110 ¥1 18930 1989/ H/n 110 H/g,

[OaTa nposeneHvs ocmoTpa | 14.11.2023 |

PesynbTathl ocMOTpa
QonorpamMmmMbl ONOPHO-CTEPXKHEBOW NM30MALINK

Beog 110kB chaza A

*
e
il .
e
—
-
-
-
—

Mpotokon Ne C3[-3T/N-23-0073/0K CrpaHmua 1 ns 2



Beop 110kB ¢aza B

Beoa 110kB chaza C

KoHTponbHbie npubopsl

Ne HawmeHoBaHue Tun |3aBoack [OunanasoH MorpewHocTb Oarta Hata
obopynoBaHusA oK W3MepeHui noeepku| creq.
Homep NoBepKM
1 doTtoannapat KaHoH SX100 | 143128 H/O H/O He |He Tpeb.
Tpeb.
2 3neKTPOHHO-ONTUYECKUA | PuUnuH- 8 H/g H/g He |He Tpeb.
AedekrocKon 6+ Tpeb.

WN3mepeHus npoBoaunUCh Npu:

Temnepatypa OC, °C -3
BnaxHocTb, % 55
Temnepatypa macna, °C 30
3aknioveHue

TpaHchopmarop UCTbITaH.

Mpu geTanbHOM 0CMOTPE MOBEPXHOCTU OMOPHO-CTEPXKHEBON M30MALIMKM HE BbIABNEHLI KOPOHHEIE pa3psabl

Mpotokon Ne C3[-3TN-23-0073/0K CTpaHuua 2 u3 2
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IIporoxoa Ne ®@X-04-14-11-23 or 14.11.2023 r.
(GU3HKO-XHMHYCCKHX HCNBITAHHI TpaHcGOpMaTOPHOIo Macia
1. XapakTepucTuka 00beKTa UCIIBITAHUIH
i i Tun 3anmTs! bes cren. 3amuTEl
i, LA i OG0 TagesSucprolpasc Knacc HanpsxeHus 110
MecTo YCTAHOBKH IIC OIT-4 Mapxa Macma W
Hucneruepckoe Hanmenosanue | 1T Tox BeimTycKa I
Mecro otbopa Bak Tox BBOfIA B DKCIUTyaTaluio| H/I
Tun o6opynoBanus TPIH-40000/110-Y1
3aBojcKO HOMEp 18930

2. YcioBus oT6opa mpoobl

Tpransa ot60pa Kommnexcrnoe TemnegaTypa OKp. 3 TeMHepOaTypa Macia (0
o6cnenopanne  [cpensi, °C npobs1, °C
Hara gocraBku npoOsl JlaTbl BBITOIHEHHA
Hata otbopa 01/11/2023 & Ia6OpATOPHIO 07/11/2023 i 08.11.2023
IIudp mpober T G e e e 22,80 /753,4 /23,2
emir.,”C/aaBI1. ,MM.pPT.CT./BI&XHOCTE, %
HJ: TOCT P M3K 60475-2013
3. UcosiTaTeabHOe 000pyI0BaHHE H CPeICTBA H3MePeHHH
Ne 3aBoxckoi o CeuaeTenscTBO Hara .
sl HammeHnosanue Tun e ITorpemHocts usMepeHuit clefyomen
p 0 TOBEPKE
IIOBEPKHU
[Ipexnen NOIIycKaeMOIo OTHOCHTEIBEHOIO C-HH/
1 Tutparop Mettler Toledo DL-32 5127071425| CKO Tutpoanus 1,0%; npuseneHHas 15-12-2022/ 14.12.2023
norpewmHocTs £3,0% 209034154
Anmapar Juis onpeeneHns Ipenen nomyctuMoii MpHBeaEHHOH C-HH/
2 anexTpudeckod npougroctd | CKAT-M100 2126 OCHOBHOM ITOTPEITHOCTH H3MEPEHHS 24-11-2022/ 23.11.2023
KHIKHX JHAIIEKTPHKOB HanpskeHHs +2,5% 203741598
Peructpatop aBTOMaTHYECKHH I 6 i C-HH/
3 TEMIIEPATYPHI BCIBIIKH Bemsmmka-A | 10.16.243 [ PEACT aDCOTIOTHOR no{g}f (1:11 HOCTHDMH 15-12-2022/ 14.12.2023
He()TENpOYKTOB TEMHEEaTYp RIS | e 209034153
Ananmsatop 1a6opaTopHE Ipenensr monyckaemoif OCHOBHOIH C-HH/
4 o ey AHHOH 4100 294 abCcomOTHOM MOTpemHOCTH m3Mepernsa | 09-12-2022/ 08.12.2023
pH, en.pH -+0,02 207135626
YcranoBKa 11 KOHTPOIA AGCOmmITHAY TTOTPEIHOCTS Ne C-H/
5  |xauecrra TpaHcopmaropHoro| ACT-2M 051 £0,02* (1,0+tgd) 11-04-2023/ 10.04.2024
mMacia ¢ 2 237795813
Anamusatop . & C-3/
6 sarpAsHCHA A3K-9750 | 1104  |*10%:mi passeproit rpynmsi ot 100\ o7 04 2053/ | 06.04.2024r.
& 1o 200 mxMm - £20%
JKHIKOCTEH 238515595
. Ilpenen noImyckaeMoro 3HauCHHS
S i K {)TI—?OCHTCJIB—H:GFO CKO BrxopgHOro C-HH/
7 & e“gg;f:;omm) Sooont | 721621 curHana ne Gonee 2%, 15-12-2022/ | 14.12.2023
DERD IMpenen nonyckaeMoro 3HaYeHUs 209034143
HM3MEHEHHA BEIXOJIHOTO CHTHana +5%
Beckl anexkTpoHHbIE AB204- Kiace cnennaneHblii 1 Ol
8 S/FACT 1128173401 29-11-2022/ 28.11.2023
204741938
Beckl HeaBTOMAaTHYECKOTO Knacc Tounocts - Il mo T'OCT OIML  C-HH/29-11-2022/
9 i, DX-500 15912067 R 76-1-2011 204741937 28.11.2023
“ - /H CJIEJ1 JOIMYCKAaeMOro 3Ha4eHHA
i OTHECHTEJIBHOZO CKO BrxogHoro C-HH/
10 G Kpetanx 4649 curmana ne Gonee 2%, 15-12-2022/ | 14.12.2023
(onpenenense (hypaHOBBIX 5000.1
USSR [Mpenen pomyckaeMoro 3Ha4eHHs 209034149
H3MEHEHHA BhIXOJHOro curuana +5%
Ipenens! gonyckaemoi abcomoTHO#M
Hsmepurens «METEO- HOTPELTHOCTH: KaHAT H3MePeHHs C-HH/
11 | mapamerpoB MHKpOKIMMATa CKOTL-M» 427719 | temneparypsl £0,2C, 0OTHOCHTETEHOH 21-12-2022/ 20.12.2024
BraxHOCTH £3,0%, IaBneHHs BO3OYXa 210287050
+0,1xI1a

Hpororon Ne DX-04-14-11-23 Crpanmua 1



Sibenergo

diagnostics

4. Pe3y1bTaThl HCIIBITAHMI

000 "CubsHeproaiardocTura"
Poccra r.Hosocubupex ym.3enenstit BOP gom 3
WHH: 5405367743 KIIII: 540501001

% https://sibenedia.ru

info@sibenedia.ru & +7 (383)269-21-10

Ne 3HaycHHe MoKa3aTellsd KayecTea Maciua*®
HaumMenopanse mokasarens Macia, eJHHHLBI
/o i Orpasuu. obnacTe IIpenensuo Pesynprar nenbitanus
P HOPM. COCTOSHHS JOIyCTHMAas
1 |Buemnwuii BHA NpobH - - Hpo3pa‘l"1me,
CBETJIO-KENTO0E
5 Brnaroconepsanue no 'OCT P M3OK 60814-2013, 20 25 46
/T, He Gonee >
3 IpoSuBHOE HanpshxeHHe, KB, He MeHee/ 40/20 35120 71,1/2.9
ko03¢. RapHaLmH, %, He Horee
CHmxenne Gomnee yeM
A Temnepazypa BCTIBIIIKH B 3aKPHITOM THIJIE, ta 5 °C B CpABHEHHH C - 137
He Huxe °C TP e IBLLYIHM
AHATH30M
5 [Kucrnornoe awcrno, mr KOH/T, He Gonee 0,05 0,15 0,002
ConepsxaHHE BOIOPACTBOPHMBIX KHCIIOT H 63
6 menoueii, pH BOMHOM BEITSOKKH, HE MEHee 5,5 - ’
7 TaHTeHC yria QUaNeKTpHYecKuX noTeps npu 90°C, 0.18
%, He Gonee 12 15 ’
3 Conepixanue MeX. IpHMeceit (K1ace TpoM. 10 1
YHCTOTEL), HE Oonee 8
CopepskaHye aHTHOKHCIUTENBHOM IPUCATKH
2 (roHOM), % Macchl, He MeHee 0l B 0,220
Copnepxanue aHO OmHBIX, % Macchl,
10 ACp. HH (by’p HOBBIX IIPOH3BOL 0 050015 ) <0,00095
He Oonee
* -CTO 34.01-23.1-001-2017.
Conep:xaHue Mex. IpUMeceH U pacipe/ielieHHe YacTHII 10 QpaKIiiHsIM
Mex.
Pasmep gacTHi, MKM 5-10 10-25 25-50 50-100 100-200 >200 | opumecH, %
Konuue
RIED 2223 424 47 18 4 0 0,000125
yactuil B 100 mn Macina

5. 3akiaro4eHue
PesyabTarhl McnbITaHui cooTBeTcTBYIOT TpeGoBanusam CTO 34.01-23.1-001-2017 (Tabauuna 31.4).

6. CBujieTe/IbCTBO 06 aTTeCTAllMH HCMBITATENBHOI JadopaTopun
Ne 3CC-2023-1r, Bermano 03.04.2023r. [TAO «POCCETH»

ITpOTOKOI MPOBEPHIT ! JIoIDKHOCTE | Tlogmuce~
Macnennnkos A.JL. [ [eHEpanbHBIH JUPEKTOP | V74 / / f NS
Hpororon Ne @X-04-14-11-23 Crpannrna 2

I
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Sibenergo
~diagnostics

IIporokoa Ne ®X-05-14-11-23 or 14.11.2023 .

(PHU3HKO-XMMHYECKUX MCIBITAHHI TPaHC(OPMATOPHOTO Macaa

1. XapaxkTepHcTuka 00beKTa HCNIBITAHAI

HawnMeHoBaHNe npeIIpHATHA 00O "Eepaz3ueproTpanc" Twm 3amuTE Be3 crenr. 3amMTEI
Mecro ycTaHOBKH IIC OI1-4 Kracc manpsxeHns 110
Jucnergepckoe HanMeHoBanue | 1T Mapka macnia H/T
Mecto otbopa bak xonTakropa PITH I'ox BeITyCKa H/T
Tun o6opynoBanus B/ I'on BBOJA B 3KCIUTyaTalHio| H/I
3aBojcKoif HOMep H/I
2. YcaoBus oT60pa mpoonl
Tpuamma o16opa KommnexcHoe TeMHeIgaTypa OKp. 3 Temnepoa'rypa Macna | 40
obcnenopanue  |cpensl, °C npobsi, °C
Iara orGopa 01/11/2023 | /AT AOCTABKU IPOGHY (/1 4 /153 HMatol BEIOMHEHKSA | 8 11 203
B 1abopaTopHio HCTIBITAHHH
YCnoBHA NPOBEAEHHA HCIBITAHUH:
i i Sl Temit.,®C/1aBiL. ,MM.pT.CT./BIaXHOCTb, % 22807 Y234 28,

HI: TOCT P M3K 60475-2013

3. HenbITaTenbHOE 000pyAOBaAHHE H CPeICTBA H3MepeH i

Ne 3aBozackoH . CaupeTenscTBO ploa .
fiF HaumeHnoeaHnue Tun ITorpemHocTs H3MEPEHHH cienyromei
I HOMEp 0 MMOBEpKe
TIOBEPKH
[Ipenen NOMyckaeMOTr0 OTHOCHTEIIEHOTO C-HH/
1 Tutparop Mettler Toledo DL-32 5127071425| CKO tutpoanus 1,0%; npuseneHHas 15-12-2022/ 14.12.2023
morpeiHocts +£3,0% 209034154
Anmapat s onpeneneHus Tlpenen ponmycTuMoi npHBeNEHHOH C-HH/
2 anekTpHyeckoi npoyHoct |CKAT-M100B| 20198 OCHOBHOM MOTPEIIHOCTH H3MEPEeHHA 24-11-2022/ 23.11.2024
JKHIKHX JUIEKTPHKOB HanpsokeHHs +2,5% 203741599
YcraHoBKa 4711 KOHTPOIA AGCOMOTHAR HOTPEIIHOCTS Ne C-H/
3 |kauectsa Tpancdopmaroproro| ACT-2M 050 £0,02* (1,0-+tgd) 11-04-2023/ 10.04.2024
Macia ’ ’ ’ 237795812
Ananuzatop : . C-3/
4 B —— ATK9750 | 1104 |H10%:oem pasepuoi e 100 07.04-2023/ | 06.04.2024r.
KUJIKOCTEll Ap200ame-+204 238515595
[ -
5 Becrl anexTpoHHEE AB204- 1128173401 Knace cnennanbubri 1 2;‘}1(1:_?0}21”2/ 28.11.2023
SEREL 204741938
Ipenener momyckaemoi abcomoTHOR
Hsmepurens «METEO- NOTPELIHOCTH: KaHall H3MepeHHs C-HH/
6 NapaMeTpOB MHKPOKIMMATA |~y o oo 427719 | Temneparypsl £0,2C, OTHOCHTENEHOH 21-12-2022/ 20.12.2024
Brnayknoctd +3,0%, naBneHUs BO3oyxa 210287050
+0,1xI1a

4.Pe3ynbTaThl HCOBITAHUI

Ne 3HaueHHe [OKa3aTeNs KadyecTsa Macna™
HaumMenosaHHE I0Ka3aTeNd Macia, eTHHHIBI
wn MSMEDCHHS Orpanuy. obnacTs IIpenensHo Pe3ynpTar MCHBITAHUA
P HOPM. COCTOAHHA JOITyCTHMAs
1 |BHeniHuii BuI mpoOBI - - Hp03paqf'0e’
CeeTtno-xéaroe
) Burarocoaepxanue no TOCT P MOK 60814-2013, 20 25 58
r/T, He Gomee
3 [IpousHOe HAMpsKeHHE, KB, He MeHee/ 40/20 35/20 70,6/2,6
Kk03¢. BapHaimu, %, He Honee
4 Tanremc yria ausnexTpuydeckux noreps npu 90°C, 5 i 0,15

%, He Gonee

Iporon

o No ©X-05-14-11-23

Crpanra 1
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CopepsxaHue MeX. IpHMecei (Kmace mpoM.
5 10 11 7
YHCTOTHL), He Domee

* -CTO 34.01-23.1-001-2017.

Conepxanue Mex. IpUMeceH B pacnpeeeHne YacTHIL [0 (hpaKijam

Mex.
Pasmep gacTui, MEM 5-10 10-25 25-50 50-100 100-200 >200 | opumecwn, %
KomnuaecTtso
gactun B 100 M1 Macia 1802 274 35 S 1 0 0,000064

4. 3axino4yeHue
PesyasraTel ucnbiTanuii coorsercTByoT Tpeboanuam CTO 34.01-23.1-001-2017 (Ta6auna 31.4).

6. CeuzteTe1LCTBO 00 aTTeCTAlMH HCNBITATENLHOI 1aGopaTopuu
Ne 3CC-2023-Ir, Brimano 03.04.2023r. [IAO «POCCETH»

IIpoTokon nposepui I JIOMKHOCTE | ITonmuch

Macnennukos A.JL | T'enepanbHerit aupexTop |

Ipororon Ne dX-05-14-11-23 Crpanmua 2




000 "CubsHeprogHarHocTHia"
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‘}wu? WHH: 5405367743 KIIII: 540501001

¥ https://sibenedia.ru

diagnostics S info@sibenedia.ru & +7 (383)269-21-10

ITpoTokoa Ne XA-06-14-11-23 ot 14.11.2023r.
XpoMaTorpaQuiecKHii aHAJIH3 PacTBOPEHHBIX B TPaHCHOPMATOPHOM MacJle I'a3oB

1. XapakTepucTHKa 00beKTa MCIILITAHHI

Haumenosanme npemmpuaruas (00O "EepasDueproTpanc” THII 3amMTEL Bes crew.
BalHTHI

MecTo yCTaHOBKH IIC OIl-4 Knacc HanpsxeHHs 110

Jlucnetaepckoe HauMeHoBanue | 1T Mapka mMaciia H/IT

Mecto ot6opa Bak Tox Brimycka H/J

Tun o6opynoBaHHs TPJTH-40000/110-V1 l'on BBONA B 9KCILTyaTanmio| H/A

3aBoACKOH HOMEp 18930

2. YciaoBusi 0T60pa mpoonI

Tlpuuuna KommnnekcHoe Temneparypa oxp. Temnepatypa macna
5 -3 o +30
oTbopa obclieioBaHne cpensl, °C npobslL, °C
MHara orbopa | 01/11/2023 Hara nocrasku npo6s1 B| 07/11/2023 JatTe! BeIMONHEHHA 08.11.2023
nabopaTopHio HCTBITAHHH
Indp mpobsr| 403-07-11-23 HGHORE MPRECRERIGE Mo 22,80/753,4 /23,2
TeML.,°C/naBmn., ,MM. pT.CT./BIaKHOCTD, %

HJ: TOCT P M3K 60475-2013

3. UcnpiTaTeIbHOE 000PYI0BAHME H CPEACTBA H3MEPEH i

Ne Hanmenoranue Tun 3aBojcKOi IMorpenmmocTs H3MepeHui CaunerenscTso Jlara
wa oGopynoBaHus HOMED 0 NOBepKe cnenyromed
TIOBEPKH
1 |Xpomarorpaduyeckuii XpomaraK - IIpenen nomyckaeMoro 3Ha4YeHust
KOMIIIEKC Kpucramn 253152 otnocutensroro CKO BrIxoaHoro C-HH/
5000.1 curaana He bonee 2%. [Ipenen 15-12-2022/ 14.12.2023
JOMyCKAEMOro 3HaYeHHsA H3MEHEHHS 209034148 o
BBIXOJHOTO CHIHana +5%.
2! ismeputens TIpenenst nonyc'xaemoﬁ abconoTHOR
e «METEO- MIOTPEIUHOCTH: KaHA H3MEPEHHs ) C-HH/
MHEPORIHMET CKOTI-M>» 427719 Temneparypsl £0,2C, 0THOCHTENbHOM 21-12-2022/ 20.12.2024
BIaXHOCTH £3,0%, NaBnexus Bo3ayxa 210287050
+0,1kI1a

4.Pe3yJbTaThl HCIBLITAHHI

H2 CH4 C2H4 C2H6 C2H2 co2 Co
Hanmenosanue
IlapaMeTpa JAHOKCHI OKCHI
mo HJJ BOZOPOZ MeTaH ITHIIEH 3TaH aleTHIeH yrepona | yrmepoma
3HadeHHe mapaMeTpa
10 HJL* % 0. 0,01 0,01 0,01 0,005 0,001 0,8 0,06
iy s o 0,00013 | 0,00010 | 0,00004 | 0,00002| 0,00000 | 0,0812 | 0,0107
napamerpa, % 06**,

*- PJ1 153-34.0-46.302-00;
**- (hakTHeCcKOe 3HAUEHHE NAPAMETPA PACCHMTAHO Ha OCHOBAHHMM ABYX IapasienbHbIX HCIbITAHMH.

S.3akm0yenune
PezyneTaTel Mcubrranuii  cooTBeTcTBYIOT TpeGoammsam P 153-34.0-46.302-00 mo rPAaHHYHBIM KOHUEHTPANNAM

PacTBOPEHHBIX B TPaHCHOPMATOPHOM MacJie Ia3os.

IIpoTokon nposep | JI0KHOCTE [
Macnenunkos A.JL I I'eHepanbHbIH AUPEKTOP |

wt Ne XA-06-14-11-23
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IIporokoa Ne XA-07-14-11-23 oT 14.11.2023r.
XpoMaTorpau4ecKuii aHAIN3 PACTBOPEHHBIX B TPaHCGOPMATOPHOM Macjie Ta3oB

1. XapakTepucTuka 00beKTa HCIBLITAHHIA

Hammenoranue npennpuatus (000 "EppazDueproTpanc” THI 3anMTE Bes cmern,
BaLIHTEL
MecTo ycTaHOBKH ITIC OI1-4 Knacc HanpsxeHHs 110
Jucneryepckoe nanMenosanyue | 1T Mapka maca H/A
MecTo otbopa Bak xonrtaktopa PITH Tox BrImycka H/1
Tun 060pyIoBaHH: i T'ox BBOZA B 3KCIITyaTanuo| B/
3aBopcKoit HOMep H/O
2. YcnoBusi 0T60pa npodel
ITpuunna KomnnexcHoe Temneparypa oxp. 3 Temnepatypa macna +30
otbopa obcrneoBan#e cpensl, °C ) pobsr, °C
JHata otbopa | 01/11/2023 Hara nocraBku npo6s 8| 07/11/2023 Jlate! BEIMONHEHHS 08.11.2023
naboparopuio HMCIBITAHHH
Iudp npobst| 404-07-11-23 ¥ CHOBHA IPOBE/CHHA MONBITARNH: 22,80/753,4/232
TeMIL., C/naBL. ,MM. PT.CT./BIaXHOCTB, %

HI: TOCT P M3K 60475-2013

3. UcnpiTaTebHOE 000pYI0BaHNE M CPEICTBA H3MepeHHi

Ne Hawmenosanue Tun 3aBoackoi [TorpemHocTs H3MepeHHii CBHIETENLCTBO Jara
wn ofopynoBanus HOMep 0 TIOBEpKe cenytomeit
TIOBEPKH
1 [Xpomarorpaduueckuii XpomaTak - [Ipenen nonyckaemoro 3HaueHHA
KOMIIIEKC Kpucrann 253152 otHocHTensHOro CKO BeIXOJHOTO C-HH/
5000.1 curnana He Gonee 2%. [Ipenen 15-12-2022/ 14.12.2023
JOTLyCKAEMOTO 3HAYEHHMS H3IMEHEHHA 209034148 o
BBIXOIHOT0 CHTHasa +5%.
2 Haepsrens TIpenenst z(onycTcaemoié abCcoNTHOH
mapamerpos «METEO- TOTPEIIHOCTH: KaHANl HIMEPEHHA C-HH/
MPEORITINETS CKOTI-M» 427719 Temneparypsl £0,2C, oTHocHTEeNEHOH 21-12-2022/ 20.12.2024
BnakHOCTH +3,0%, naBneHus BO3AyXa 210287050
+0,1xlla

4.Pe3yabTaThl HCIILITAHHIH

H2 CH4 C2H4 C2Ho6 C2H2 co2 co
Haumenoranue
napamMerpa
IOHOKCHZ OKCHA
o H]T BOJIOPOT, MeTaH 3THIEH 3TaH arieTHIEH yrmepoma | yriepoma
3HayeHHEe MapaMeTpa
10 HIL* % ob. 0,01 0,01 0,01 0,005 0,001 0,8 0,06
aKTHrECKOE SHACHHE 0,00009 | 0,00011 | 0,00004 | 0,00002| 0,00000 | 0,0837 | 0,0089
napamerpa, % ob6**,

*- PII 153-34.0-46.302-00;
**. hakTuyecKoe 3HaUEHHE NIAPAMeTPa PACCUMTAHO HA OCHOBAHMM JBYX MapanmnenbHEIX HCIBITAHHI.

5.3ak0uenne
Hopmet o XAPT past macia 6axos PITH orcyTeTByYI0T, pesyibTaThl HCNBITAHHI CPABHHBAINCE €
TPAHHYHBIMH KOHIIEHTPAIMAMH PACTBOPEHHBIX B TPaHchOpMaTOpHOM Maciie rasos ais 6axos T (P 153- 34.0-
46.302-00).
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