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Hacrosimiee pykoBoacTBo 1o 3kciuryarauuu (PJ) conepKuT cBeaeHus 0 Ha3Haye-

HUU, KOHCTPYKIIMH, XapaKTepucTukax tpanchopmaropoB toka TB-110-IX (B manmpHei-
[IIeM HUMEHYeMble «TpaHC(GOpPMATOpbI»), MPEAHA3HAUYCHHBIX I BHYTPHUPOCCHICKUX

IMIOCTAaBOK, 1 YKa3aHUusI, H€O6XOI[HMBI€ JJIA HpaBHHBHOﬁ HX SKCILTyaTaluu.

1 HopmaTuBHBI€ CCHLJIKH

1.1 B nHacTosiieM pyKOBOJICTBE IO IKCILTyaTallMi UCIIOIb30BaHbI CCHUIKM HA Clie-
IYIOIINE CTAaHIAPTHI:

['OCT 8.217-2024 I'CU. Tpanchopmatopsl Toka. MeToanKa MoBepKu

['OCT 9.014-78 EC3KC. BpemenHas NpOTHBOKOPPO3WOHHAS 3alllUTa H3JECIUU.
OG61ue TpeboBaHMs

['OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHME TEXHUYECKUE YCIOBUS

['OCT 8865-93 Cucremsl 3nekTpudeckoi n3onsuuu. OueHKa HarpeBOCTOMKOCTH U
KJ1accuUKaIus

['OCT 10434-82 CoenuHeHus KOHTaKTHBIE AnekTpuueckue. Kimaccudukammsa. O6-
M€ TEXHUYECKUE TPeOOBaAHUS.

['OCT 10877-76 Macno koHcepBarmonHoe K-17. Texnuueckue ycioBus

['OCT 15150-69 Marmmwunsl, TpubOpsI U Ipyrue TeXHUYECKUe unenus. Mcnomnenus
JUTSl pa3JIMYHbIX KIMMAaTHYECKUX paiiloHOB. Kareropuu, ycioBus SKCILTyaTallud, XpaHEHUs
U TPAHCTIOPTUPOBAHUS B YACTH BO3JICHCTBUS KIMMATHUECKHUX (DaKTOPOB BHEIITHEHN CpeIbl

['OCT 15543.1-89 U3nenust 31eKTPOTEXHUYECKUE U IPYTHE TEXHUUYECKUE U3AEIIHS.
OO6mume TpeboBaHUS B YACTU CTOMKOCTH K KIMMATHYECKUM BHEIIHUM BO3JCHCTBYIOIIIM
dakTopam

I'OCT 21130-75 N3aenus 3AEKTPOTEXHUUYECKUE. 3aXKUMBbI 3a3€MJISIOIIME U 3HAKH
3a3zemiieHUsl. KOHCTPYKIUS U pa3Mepsl

['OCT 23216-78 N3aenust 3aeKTpoTeXHUUECKHE. XpaHEHUE, TPAHCIIOPTUPOBAHUE,
BPEMEHHAsI MTPOTHUBOKOPPO3UOHHAS 3alluTa, ymakoBka. OOmme TpeOOBaHUS W METOJbI
HCTIBITAHUAMN

['OCT 28779-90 Marepuaibl 3JI€KTPOU3OISLMOHHBIE TBEpble. MeToabl onpenae-
JIEHUS BOCILJIAMEHSIEMOCTH MO/ BO3/ICIICTBUEM UCTOYHUKA 3aKUTaHUS

['OCT 32144-2013 Onextpuueckas sHeprua. COBMECTUMOCTb TEXHUYECKUX
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CpPEeACTB 3JeKTpoMarHuTHass. HopMbl KayecTBa 3JIEKTPUYECKON 3HEPrUM B CHUCTEMAX

AIEKTPOCHAOKEHUS 00IIETO Ha3HAYCHUS

MII 12 - 26 - 2022 I'CH. Tpancpopmatopsl Toka TB. Metoauka noBepku.

P/1 34.45-51-300-97 O0beM 1 HOPMBI UCTIBITAHUN TEKTPOOOOPYOBAHUS

CTO 34.01-23.1-001-2017 O06beM 1 HOPMBI HCIBITAHUN 3JIEKTPOOOOPYAOBAHUS

[IpaBuna TEXHUYECKON IKCIUTyaTallUHM JJICKTPUYECKUX CTAaHLIMUM U cererl Poccuii-
ckout denepanun

[IpaBuna mno oxpaHe TpyAa TMpU OIKCIUTyaTallid 3JIEKTPOYCTAHOBOK (OT
15.12.2020 r. Ne 903n).

[IpaBumiia TEXHUYECKOM SKCIUTyaTaIlMU AJIEKTPOYCTaHOBOK MOTpeOUTEIeH

[IpaBuiia ycTpoMCTBa 3JIEKTPOYCTaHOBOK. M31anue cenpmoe.

2 TpeGoBanus 6e30MaCHOCTH

2.1 Ilpu npoBeneHun Bcex pabOT JOJKHBI BBIMOJIHATHCSA TMpaBUiia TEXHUKU Oe€3-
OMAaCHOCTH, JIEHCTBYIOIIME HA JAHHOM MPEINPUSATHH.

[Ipu moAroToBKE K AKCILTyaTallMd U MPHU MPOBEACHUU TEXHUYECKOTO OOCITyXHBa-
HUsl (RJIEKTPUUECKUX MCTBITAHUN M JIPYTruX paldoT) MOJDKHBI BhIMONMHATHCS «lIpaBuia
YCTPOMCTBA IIEKTPOYCTAaHOBOKY, «IIpaBuiia TEXHHUECKOUW AKCILTyaTallii SJIEKTPUIECKUX
craHiui u cerert Poccuiickon denepaunmn» u «lIpaBuiia mo oxpane Tpyaa npu 3KCIutya-
TaIlUU AJIEKTPOYCTAHOBOKY.

2.2 TpeboBanus 6e30macHOCTH IIpH MoBepke TpaHchopmaropos - o 'OCT 8.217.

2.3 Ilpu skcrutyaTanuu TpaHchOPMATOPOB 3aMPEIIACTCs Pa3MbIKAHUE BTOPUYHBIX
0OMOTOK.

2.4 Ecnu B mpoliecce dKCIUTyaTallid OTIagaeT HeOOXOIMMOCTh B MCIOJIb30BaHUHU
TpaHchOPMATOPOB, UX BTOPUYHBIC OOMOTKHU JTOJKHBI OBITh 3aMKHYTHI HAKOPOTKO WJIM Ha
HOMHUHAJHLHYIO BTOPUYHYIO HATPY3KY.

2.5 IlpoBenenue pabot Ha TpaHchopmaTopax 0€3 CHATHUS HAIPSIKEHUS B IMEPBUY-

HOU LIENH HE JOMYyCKAaeTCsl.
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3 Onucanue u paéora TpancopmMaTopoB

3.1 Ha3nauenue TpanchopmMaTopoB

3.1.1 TpauchopmaTopbl NpeaHa3HAYEHBI IS MEpeladyd CUTHAJIa U3MEPUTEIIbHON
uH(OpMaIUK U3MEPUTEIBHBIM prOOpaM U (UIK) yCTPONUCTBAM 3alUThI U YIIPABICHUS B
yCTaHOBKax MEPEMEHHOro Toka yactorou 50 I'm.

Tpanchopmatopsl npegHa3HAUCHBI JI1 YCTAHOBKU HA BBHICOKOBOJIBTHBIN BBOJ BbI-
KJIF0YaTeNsi, CUJI0OBOTO TpaHc(hopMaTopa Miu JTMHEWHBINA BBOJ, a TAK)XKE HA BHICOKOBOJIBT-
HBIN KaOesb UK TINHY.

3.1.2 Berpoennsie TpanchopMaTopbl TOKA OTHOCSITCS K JIEKTPOOOOPYI0BAaHUIO HA
kJiacc HanpspkeHus 0,66 kB 1 mosTomy MoryT ObITh YCTAaHOBJICHBI Ha BBOJI JIFOOOTO Kilac-
ca HaIpsDKEHUS MPU YCIOBUH, YTO OHU 00ECIIEYMBAIOT 3a/IaHHBIC XapaKTEPUCTUKH, U YTO
MOCaJ0YHbIE pa3Mepbl BBOJIA MO3BOJIAIOT MX YCTAaHOBKY. B 0003HaueHHWU BCTPOEHHOTO
TpaHchopmaTopa 0TOOpaXKEH HE €ro KJacc HANpsDKEHHS, a KJIacC HaNpsiKEHUsI BHICOKO-
BOJILTHOTO BBOJIa, TIOJI KOTOPBIM MEpBOHAYAIBLHO OBLI pa3paboTaH JaHHBINA BCTPOCHHBIN
TpaHchopmaTop TOKa.

3.1.3 TpanchopmaTopbl M3TOTABIMBAIOTCSA B KIMMATHYCCKOM HCIOIHEHUH Y XJI
kareropuu pasmenienus 1 mo 'OCT 15150.

3.1.4 TpanchopmaTopsl mpeaHazHAYEHBI 711 paOOTHl TIPU CIEIYIONIUX KIMMaTH-
YECKUX YCIIOBUSX:

- BEpXHEE 3HAUYCHHE TEMIIEPATyphl OKpyxkKaromiero sozayxa 50 °C;

- HIDKHEE 3HAYEHUE TEMIIEpATyphbl OKpYKarouero Bo3ayxa munyc 60 °C;

- OTHOCHUTEJIbHAs BIaxHOCTh Bo3ayxa — 100 % npu 25 °C.

Okpyxaromiasi cpefla HEB3pbIBOOIIACHAs, HE COJAEpKalllasi MbUIM, arPECCUBHBIX Tra-
30B U MapoB B KOHIIEHTPAUAX, Pa3pyLIAOIINX TOKPHITUS, METAIBI U U30JISIIIUI0. ATMO-
ctepa tuna Il mo 'OCT 15150.

- BBICOTa YCTAaHOBKH HaJ ypoBHeM Mops He 6osee 1000 m;

- Tpa"chopMaTOphl PacCUYMTAaHbl HA CYMMApHYIO MEXaHWYECKYI0 Harpy3Ky OT
BETpa co ckopocThio 40 M/c, ToJ0Ie1a ¢ TOIIUHON CTeHKH Jbaa 20 MM;

- pa60qee IMOJIOKCHHUC B IIPOCTPAHCTBC — COITIACHO ITOJIOKCHHUIO BBOJA,
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- TpaHchopMaTopsl MpEeAHA3HAUYEHbI JJI 3KCIUTyaTallud B DJIEKTPOYCTaHOBKAaX,

MOJIBEPraloIINXCsl BO3JCHCTBUIO T'PO30BBIX NEPEHANPSHKEHUNW MPU OOBIYHBIX Mepax
IPO303allHUThl, UMEIOT BHEIIHIOK HU30JLHMIO JUTYIO, KJacca HarpeBOCTOMKOCTH «A» MO
I'OCT 8865, knacca Bocramensiemoctd FH (I1T') 3 mo I'OCT 28779 co ckopocThio pac-
MpoCTpaHeHus TIaMeHu He Oonee 30 MM/MuUH;
- Tpa"chOopMaTOPhl CEHCMOCTOWKHY MPU BO3ACHCTBUH 3eMIICTPSICEHU HHTCHCHUB-
HOCTBIO 9 6amnoB mo MSK-64 nipu ypoBHE YCTaHOBKH HaJl HYJIEBOM OTMETKOM 110 70 M;
3.2 TexHHUYECKNE XapAKTEPUCTUKHU

OCHOBHBIE TEXHHMYECKUE XAPAKTEPUCTHKU MPUBEAEHBI B Tabnuie 1 U B mpuioxe-

HUHU A.
Tabnuna 1
HaumenoBanue nmapamerpa 3HaYeHUE MapameTpa
HomunaneHOE HanpsxkeHue BBoJ1a, KB 0,66; 3; 6; 10; 15; 20; 24; 27; 35;
110; 150; 220; 330; 500; 750
HoMuHanbHbIN IEpBUYHBINA TOK, A ot 50 o 40000*
HomuHanbHbIN BTOpUYHBIN TOK, A 1;2;5
HomunanbHas BTopuyHas Harpy3ka, BA:
pu cos ¢ = 1 or 1 mo 2,5
npu cos ¢ = 0,8 ot 3 1o 150
Kitacc TouHOCTH BTOPUUHBIX OOMOTOK JJIsl U3MEpe-
uuii mo I'OCT 7746: 0,2S;0,2; 0,5S;0,5;1; 3; 5; 10
Kiacc TouHOCTH BTOPUYHBIX OOMOTOK JJIsI 3aIIUTHI:
o 'OCT 7746: 5P; 10P
o ['OCT P MOK 61869-2: 5PR; 10PR
HomunanbHas npeaenpHast KpaTHOCTb BTOPUYHOU
OOMOTKM IS 3aIATHI ot 2 1o 100
[Ipumeuanus
1 *Jlns xnacca Tounoctu SPR HomuHanbHbI nepBuyHbiid Tok — 0T 1000 A, ans 10PR — o1 400 A.
2 KonnuecTBO OTBETBIEHUM, X Ha3HAYEHUE, KJIACCHI TOYHOCTH, 3HAYEHUS HOMUHAJIbHOW BTOPUYHOU
Harpy3kKv, HOMHUHAJIbHBIX IMEPBHYHOI'O0O MU BTOPHUYHOI'O TOKOB, HOMHHAJILHOU HpeHeHBHOﬁ KpaTHOCTH
BTOPUYHOM OOMOTKH ISl 3alIUTHl © HOMUHAJIBLHOTO KO3 ulleHTa 6€301acCHOCTH MPUOOPOB BTOPUY-
HOM 0OMOTKHM JUIsl U3MEPEHUN YTOUHSIOTCS B 3aKa3e

PacuetrHbie 3HAUYeHHS] HOMHUHAJIBHOM MPEAECIbHONM KPATHOCTH B 3aBHUCHMOCTH OT
BTOPUYHOM HAarpy3Ku NMPUBEIECHBI B IPUIOKEHUH b.
PacueTHbie 3Hau€HWS COMPOTUBJICHUS BTOPUYHOM OOMOTKU IMOCTOSSHHOMY TOKY

MIPUBEJICHBI B ITPUJIOKEHUHU B.
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3.3 YerpoiictBo

3.3.1 TpanchopmaTop peaAcCTaBIsSIeT cOOOM Pa3MEIICHHBI B JIUTOM KOPITyCE, BbI-
MIOJIHEHHOM M3 KOMIIayHJa, TOPOMJAJIBHBIA MarHUTONPOBOJA, Ha KOTOPBIM PaBHOMEPHO
HaMOTaHa BTOPUYHAsI OOMOTKA, U SKpPaH, BBIIOJHEHHBIA U3 3JEKTPONPOBOIAIIETO MaTe-
puana. JKpaH CIY>KUT JAJIS 3alIUThl BTOPUYHONH OOMOTKHU TpaHC(HOpMAaTopa OT BHICOKOTO
HanpspkeHud. s momydeHus pa3nudHbIX KO3(PGUIMEHTOB TpaHC(HOpMAalud BTOPUYHAS
00MOTKa UMEET HECKOJIBKO OTBETBJICHUM.

3.3.2 IlepBuuHOI 0OMOTKOM TpaHCHOPMATOPaA CITYKUT BHICOKOBOJILTHBIN BBOJI BBI-
KJIFOYaTessl M CUIIOBOIO TpaHchopmaTopa.

3.3.3 BbIBOJIbI BTOPUYHBIX OOMOTOK 3aKpPbIThI 3aIIUTHON KPBIIIKOM.

3.3.4 I'abapuTHble, yCTAHOBOYHBIE U MPUCOEIUHUTEIBHBIE pa3Mepbl TpaHchopma-
TOPOB TOKa MpUBECHBI B Tpuitoxkenusax [, ] u E.

3.4 MapkupoBka

3.4.1 BbiBOJIbI BTOpUYHON OOMOTKH UMEOT MapKupoBKy «1», «12,... Hi

3.4.2 TpanchopmaTop UMeeT TaOJUUKY TEXHUUYECKUX JTaHHBIX C OOO3HAYEHUEM
BBOJIa nepBUYHOU 1ienu «JI1», ¢ ykazaHHMeM OCHOBHBIX TEXHHMUYECKUX JAaHHBIX TpaHc@op-
Maropa U MpeAynpexaarouedl HaAMUChI0 O HANPSKEHUH HAa PAa30MKHYTBIX BTOPHUYHBIX
oOMoTkax. Ha HMKHel cTopoHe TpaHcpopmaTropa UMEETCS BBIBOJ 3a3€MJICHUS, COEAU-

HEHHBIH C SKPaHOM U MMEIONIN MapKupoBKy «=» 110 TOCT 21130.

4 Jxkenyaranus TpaicGopMaTopoB

4.1 IloaroroBka TpancHOpMaTOPOB K IKCILTyaTAINH

4.1.1 TpancopmaTop MOHTHpPYETCS Ha BBICOKOBOJHTHOM BBOJIC Ha TOJICTaBKaX,
BXOJISIINUX B KOMIUIEKT TpaHchopmatopa. Jlomyckaercs HEKOHIICHTPUYHOCTh B YCTAHOB-
ke Tpanchopmaropa 10 40 MM BKIIFOUUTEITHHO.

4.1.2 BHUMAHMUE! Ilpu MoHTaxe (IeMOHTa)xe) MPUMEHSTh MPUCITIOCOOIEHNS,
MCKITFOYAOTIIHE TIOBPEKICHUE U30JSIIUU U AehopMaIuio TpaHchopMaTopoOB.

4.1.3 Ycra"HoBuTh TpaHcopMaTop Ha BBOJ COTJIACHO CXEME CTPOIOBKH, MPHUBE-

nenHoi B mpuiioxenuu JK. Jlomyckaercst yctaHoBKa TpaHcpopMaTopa BpyIHYIO.
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4.1.4 BbICOKOBOJIBTHBIM BBOJ C YCTAaHOBJICHHBIM Ha HEM TPaHC(HOPMATOPOM TOKA

IIPUBEJEH B IpUioxeHuun M.

4.1.5 TlogBectn Kabenb K BBIBOJAM BTOPUYHBIX OOMOTOK W MPOU3BECTH HEOOXO-
JTUMBIE JJIEKTPUYECKUE COCIUHEHUS, PEIBAPUTEILHO OYUCTHUB BCE KOHTAKTHBIEC MOBEPX-
HOCTH OT TPSI3U CYXOU BETOLIBIO.

4.1.6 BHUMAHHME! KABEJIb IIOAKIIFOYAETCA K UCIIOJIB3YEMBIM OT-
BETBJIEHMIM BTOPMYHOW OBMOTKU. OCTAJIbHBIE OTBETBJIEHUS BTO-
PUYHOM OBMOTKH HE 3AKOPAUYMBAIOTCS 1 HE 3A3EMIJISIOTCS!

4.1.7 KneMMHUK BBIBOJIOB BTOPUYHOM OOMOTKH 3aKpBITh 3AIMTHOM KPBIIIKOW C
PE3UHOBBIM YIUIOTHEHUEM.

4.1.8 IlnomOupoBaHKE KPBIIIKKA MPOU3BOAMUTCS IMOCIE MOHTa)Xa BTOPUYHBIX CO-
€MHEHUI YIIOJJHOMOYEHHON Ha 3TO CIY>KOO0H.

4.1.9 Ilpu MOHTaXXe ¥ MOAKIIOUYECHUH TpaHCHOPMATOPOB CIEAYET COOII0IaTh Tpe-
ooBanust 'OCT 10434 1y KOHTAaKTHBIX COEAMHEHUMN 1O MOMEHTY 3aTsDKKH B COOTBET-

CTBUU C TAOIHULIEH 2.

Ta0Omuna 2
Kpytsmmit moment, H'm
bonToB u BUHTOB J1s1 KOH-
Juametp pe3r0obl, MM bonroB s kperieHus
TaKTHBIX EKTPUUECKUX
. TpaHcpopmaropa
COETMHEHUI

M4 1,2+0,2 -

M6 2,5+0,5 2,5+0,5

M8 22+1,5 15+1,5

MI10 30+1,5 20+1,5

MI12 4042 2543

4.1.10 Tlepen BBOAOM B SKCILTyaTaIiuio TpaHCHOPMATOPHI JODKHBI OBITH TTOABEPTHY-
ThI UCIILITAHUSIM B COOTBETCTBHUHU C pazziesioM «TexHu4eckoe 0OCITyKHBaHUE» HACTOSAIIETO
PO.

4.2 DkcrutyaTalluOHHbIE OTPaHUYEHUS

4.2.1 DOxkcmnyarais TpaHc(hopMaTOPOB TOJDKHA TMPOU3BOJUTHCS B COOTBETCTBUH C
«IIpaBusiamMu yCTpOMCTBA JIEKTPOYCTAHOBOK», «IIpaBunamu TEXHUYECKOW HKCILTyaTallu
AJIEKTPOYCTAHOBOK ToTpedburtenei» u «lIpaBuiaMu TEXHUYECKON IKCIUTyaTaIluK JEKTPH-

YECKUX CTaHUUU U cetel Poccuiickon Penepaunny» Mpu CIEAYOINUX OTPAaHUYCHUSX:

7
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- BTOPHUYHBIC HATPY3KH, JJIUTEILHOCTb U 3HAYCHUE TOKA TEPMUYECKONU CTOMKOCTHU
HE JIOJKHBI MPEBBINIATh 3HAUCHUH, YKA3aHHBIX B TPUJIOKEHUU A

- BEpXHsA 4acTh TpaHc(opMaTopa J0DKHA OBITH HIKE MOCICIHETO pedpa U30s-
TOpa BBICOKOBOJIETHOTO BBO/IA;

- JIOTyCKaeTCs TOBHIICHUE, HE Oojiee 8 4 B Hemento, nepBudHoro Toka Ha 100%
110 OTHOIIIEHUIO K HOMUHAJIbBHOMY IEPBUYHOMY TOKY;

- KayeCTBO 3JIEKTPOIHEPTUH JIOJDKHO COOTBETCTBOBaTh TpeboBanusm ['OCT 32144.

5 IloBepka TpancpopmarToposn
5.1 Tpanchopmaropsl Toka moBepsitorcsi B cootrBerctBuM ¢ ['OCT 8.217 wu

MII 12 - 26. MuTEepBai Mexay noBepkaMu 16 Jer.

6 Texuuueckoe o0cCTy:KUBaHHE

6.1 Ilpu TexHHYEeCKOM OOCIyXHMBaHUU TpaHCHOPMATOPOB COOIOAATH MpaBUIIa
paznaena « TpeboBaHUs 6€30MACHOCTHY HACTOSIIETO PYKOBOJICTBA.

TexHuuyeckoe 0OCITY>KUBaAaHWE MPOBOAUTCSA B CPOKH, MPEIYCMOTPEHHBIC NJIS BbI-
KJIFOYaTeJIsl UM CUJIIOBOTO TpaHcpopmaTopa, B KOTOPHIM BCTpauBaeTcst TpaHchopmarop.

[Ipu TexHUYECKOM 00CITYKUBAaHUU MPOBOJATCS CIEAYIOIINE PaOOTHI:

- MPOBEPKA HAJIC)KHOCTH KOHTAKTHBIX COCIMHEHUI;

- HUCHBITaHUS, 00beM M HOPMBI KOTOpPbIX ycTaHoBiieHbl PJ[ 34.45-51-300-97,

CTO 34.01-23.1-001-2017.

Metonabl UCTIBITAHUH - B COOTBETCTBUU ¢ «[IpaBriiamu TEXHUYECKOM SKCILTyaTaluu
BJIEKTPUYECKUX CcTaHuui u cererl P®» u «lIpaBWiamMu TEXHUYECKON HKCIUTyaTalyuu
AIEKTPOYCTAaHOBOK MOTPEOUTENECH» C yUeTOM JIOMOTHUTEIBHBIX YKa3aHui 6.2. HacTosIIIe-
ro PO.

6.2 YKa3zaHus 1 peKOMEH/IAllNU 110 METOaM MPOBEICHUS UCTIBITAHUN U OIIEHKE UX
pe3yJIbTATOB:

-TIPU UCIBITAHUM HU3OJISIIUU BTOPUYHONM OOMOTKHM HCIIBITATEILHOE HAMpsHKEHUE
MPUKJIAJIBIBACTCS MEXKY 3aMKHYTBIMU HAaKOPOTKO BBIBOJIaMH BTOPUYHOM OOMOTKH U 3a-
3eMJICHHBIMU YacTsMu. M3ossiust TpaHcGopMaTopoB JIOKHA BBIIECPKUBATH UCIIBITAHUE

HaIpsHKEHUEM MPOMBINUIEHHON 4acToThl 3 KB cornacHo 'OCT 7746;
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- IPY U3MEPEHUU CONMPOTUBIICHUS U30JSIUU BTOPUUHON OOMOTKU HANPSIKEHUE OT
MEraoMMeTpa MPUKIAIbIBAETCA MEXKIY 3aMKHYTHIMH HAKOPOTKO BBIBOJAAMHU BTOPUYHOMN
0OMOTKHU M 3a3€MJICHHBIMU YacTAMU. 3mepenue npoBoautcs meraommeTpom Ha 1000 B.
ConpoTuBiieHre u3osnuu - He meuee 20 MOw;

- W3MEpPEHHE TOKAa HAMATHWYMBAHMS BTOPUYHBIX OOMOTOK /IS 3aLIUThI IPOBOAUT-
cs o ['OCT 7746. PacueTHble 3HaYeHUS HAIPSKEHUS TPAaHCPOPMATOPOB JOIKHBI COOT-
BETCTBOBATh 3HAYEHUSIM, YKA3aHHBIM B NpuiioxxeHuu K.

[To ycMOTpeHHIO NpeanpusaThs, SKCILTyaTUPYIOLIEro TpaHcpopmaTopel, 00beM pa-
00T MO TEXHUYECKOMY 00CITY>KMBAaHUIO MOKET OBITh COKPAILEH.

6.3 TpancdopmaTopsl HE TPEOYIOT pEMOHTA 3a BeCh CPOK ciykObl. [Ipu oOHapy-
KEHUU HEUCIIPaBHOCTEH, MPEMITCTBYIOMIMX AAJbHEUIIEMY HCIOJb30BaHUIO, TpaHCOp-

MaTOpPbI HGO6XOI[I/IMO 3aMCHUTB.

7 TpeGoBaHus K MOATOTOBKE MEPCOHAIA
7.1 IIpu yctaHoBKe TpaHC(HOPMATOPOB B BBHIKIIOYATENb, PAOOTHI JOJKHBI MPOBO-
TUTHCS MOJ pyKoBoACTBOM U HaOmogeHueM TP paGounmu, 00y4eHHBIMH BBITIOJIHEHUIO
HEO0OXOUMBIX ONepanuii 1 UMEIOIUMH KBaTu(UKAIMOHHBIN pa3psia He Huxke [11.
7.2 IIpn TEXHUYECKOM OOCIY>KMBAaHUHU TPAHCPOPMATOPOB U MPOBEICHUH UCIIbITA-
HUWA pabOTHl JOJIKHBI MPOBOJAUTHCA OOYUYEHHBIM MEPCOHAIOM, MPOLIECAIINM CHElUalb-
HYI0 TOJATOTOBKY M CTaXUPOBKY H JONYUIEHHBIE K IPOBEACHUIO WCIIBITAHUN B

NEUCTBYIOIIEN JIEKTPOYCTAHOBKE.

8 YnakoBka, xpanenue

8.1 TpanchopMaTtopsl OTHPABISIOTCS C MOPEANPUSTUSI-U3TOTOBUTENS B TapPHBIX
AIMKaX UM KOHTEHHEpax, a TakKe B 3aKPbIThIX aBTOMAIIIMHAX.

8.2 XpaHeHue U CKIaJUpOBaHUE TPAHC(HPOPMATOPOB MOXKET MPOU3BOJUTHCSA B 3a-
KPBITHIX TOMEIIEHUIX B Tape WK 0e3 Hee.

8.3 XpaHeHnue TpaHc(hopMaTOpoOB B HACTH BO3JACHCTBUS KIMMATUUECKUX (DAKTOPOB
no ycnoBusiM xpaneHnus 9 'OCT 15150.

8.4 Tlpu xpanenun TpaHcpopmaTopoB 0e€3 Tapbl JOJKHBI OBITH MPUHSATHl MEPbI

IPOTUB BO3MOYKHBIX MOBPEXKACHUN.
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Cpok xpaHenust TpaHc(hOpMaTopoB Oe3 mepekoHcepBanuu — Tpu rojga. Cpok wuc-

YUCJISIETCS OT JaThl KOHCEPBAIMH, YKa3aHHOMW B MACIIOPTE HA U3ZEIIHE.
8.5 Konceprauuto npoBoguth no 'OCT 9.014 maciom K-17 TTOCT 10877 wiu
OpyruM KoHcepBaHTOM u3 npeaycMoTpeHHblx ['OCT 23216 (macinom Bosroin-132

TY 0258-014-34686523-2004, cocraBom Kopmun TV 38-1011159-88).

9 TpancnopTupoBaHue

9.1 TpancnopTupoBaHue TPaHCPOPMATOPOB BO3MOXKHO JFOOBIM TPAHCIIOPTOM IIO
ycinoBusiM TpancnoptupoBanus XK cormacao I'OCT 23216.

9.2 TonmyckaeTcsi TpaHCIIOPTHPOBATH TpaHCPOpPMATOPhI O€3 YITAKOBKH B KOHTEHE-
pax M 3aKphIThIX BUAAX TPAHCHOpTa (BaroHax, aBTOMAalIMHAX, CAMOJIETaX ), IPUHAB MEPHI
MIPOTHUB BO3MOXKHBIX MTOBPEXKICHUIA.

9.3 TpancnoptupoBaHue TpaHC(HOPMATOPOB B YACTH BO3JAEHUCTBUS KIMMATUYECKUX

(daktopoB — 1o ycnoBusiMm xpaHenus 9 'OCT 15150.

10 Yruniansanus

10.1 IIpn TpaHCTIOPTUPOBAHWHU, XPAHEHUH, DKCIUTYaTalluy, UCIIBITAHUA U yTUIIU-
3aluu TpaHcHOPMATOPhl HE MPEICTABIAIOT BpeAa I OKPYKAIOUIEH Cpelibl U 310POBbs
YEJIOBEKA.

10.2 ITocne okoHYaHUs CpoKa CIy>KObl TpaHC(HOPMATOPHI MOJJIEKAT CIUCAHUIO U
YTUIU3ALUU.

10.3 Tlpu yTrunu3zanuu JOJKHBI ObITh BBIIOJHEHBI CIEYIOLIIUE PEKOMEHJAUN:

- METaJUIMYECKUE COCTaBHBbIE YacTH TpaHCc()OpMaTopoB (Medb, CTajab 3JIEKTPO-
TEXHUYECKasd U KOHCTPYKLUHUOHHAsA), BHICBOOOKIEHHBIE MEXAHUYECKUM IyTEM, TOJKHBI
OBITh MepefaHbl Ha MPEANPUATHS, TIPOU3BOASIINE NTepepadbOoTKy (YTUIN3AIMIO) I[BETHBIX
Y YEPHBIX METAILIOB;

- (bparMeHThI TUTON U3OJISILINH, JIEKTPOU3OJSALUOHHBINA KapTOH U APYyrHe U30s-
[IMOHHBIE MaTepHaybl, OTXOJbl YMAaKOBOYHOW NEHBbI, HE MOAJIekKale MepepadboTke,
JOJIKHBI ObITh MEpPelaHbl Ha MOJIUTOH MPOMBIIUICHHBIX WM TBEPIBIX OBITOBBIX OTXOJ0B
IUIS pa3MELCHUS;

- OTXOJbl YIIAKOBOYHBIX KAPTOHA, IJIEHKA U OyMaru JOJKHBI ObITh MIEpeJaHbl Ha

MpeAnpuATHA, IPOU3BOIAINNEC YTUIN3AWIO JAHHBIX BUJ0B OTXOA0B,
10
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- OTXOAbI ynaKOBquoﬁ I[epeB}IHHOI;'I Tapbl IOJICKAT KaK YTHIIM3allUH, TaK U

Pa3MENIEHUIO Ha TTOJIUTOHE MPOMBIIIJIEHHBIX UJIN TBEPBIX OBITOBBIX OTXOJIOB.
11 MeToauka usmepeHui

Cxema BKJIIOYEHHUs JIaOOpPAaTOPHOTO TpaHchopmaTopa TOKa B DIESKTPUUYECKYIO
IIeTb YKa3aHa Ha PUCYHKE 1, Ha KOTOPOM IIPUBEICHBI CIIEAYIONIE 0003HAUYCHUS:

I, - Tox mepBuYHON 0OMOTKH TpaHchoOpMaTOpa TOKA;

I, - Tox BTOpUUHOM 0OMOTKH TpaHC(hOpMaTOpa TOKa;

W, - nepBuyHas 0OMOTKa TpaHchoOpMaTOpa TOKa;

W, - BropuuHas oOMoTKa TpaHc(opMaropa Toka;

Aj - CPEACTBO UBMEPEHUS.

N3 cxeMbl clieayeT, 9TO OCHOBHBIMU dJIEMEHTaMHU TpaHchopMaTopa TOKa SBIISIOT-
cs mepBuYHas oOMoTka W, mpoxosiasi CKBo3b TpaHChHOPMATOp U BTOPUYHAs 0OMOTKA
W,, HamoTaHHas Ha MarHuTonpoBo. [lepBuunas oOMoTka W, BKJItOUaeTCsl B pa3pbiB TO-
KOIIPOBOJIa, Y€PE3 KOTOPYIO MPOXOIUT MEPBUYHBIN TOK I;. Bropuunsiii Tok I, sBisiercs
U3MEPUTEILHON HHGOPMALIUEH IS TTOAKIIOYEHHBIX KO BTOpUYHOM 00MOTKe W, n3MepH-

TEIBHBIX TPUOOPOB.

( >A1
Pucynok 1 Tpanchopmarop Toka. Cxema BKIHOUYEHUS.

Tok, mocTynaroumi Ha MOJKIOYEHHOE KO BTOPUUYHOM 00MOTKEe TpaHchopMmaropa

TOKa YCTPOUCTBO, ONpeAeseTcs o GopMylie U3 COOTHOIICHUS:

12 = Il'WQ/Wl
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OCHOBHBIE TEXHHUUYECKHUE XapaKTEePUCTUKHU TpaHchopmaTtopoB Toka TB-110-1X

[Ipunoxenue A
(o0s3aTenbHOE)
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Ta6muma A.1
Homu- Tpexce-
H - . .
) oagg. | Kbt || Howmern | e | e | e |
OHCTPYKTUBHOE uneHT chopmauum nacc Harpyska npu npeaens- LMeHT bes- TepMuye- ac-
nUcrnosnHeHue TpaHccop- TOYHOCTU = Has KparT- o 9 ca, Kr
no oTBeTB- cos ¢ =0,8, onacHoctu | cko#u cTomn-
Mamn NIeHusIM B-A HOCTb, He npuéopos, KOCTH, KA
MeHee He bonee (KpaTHOCTb)
100/1 1,0 5 -
150/1 015 150 -
N -
400/1 oo 0.5S 10 -
0,5 15 -
400/1 0,58 20 -
0,58 5 -
200/1 0.5 10 -
0,58 10 -
* b
500/1 300/1 0.5 15 -
400/1 0,58 20 -
500/1 0,58 30 -
0,58 5 -
200/1 0.5 10 -
0,58 10 -
600/1* 30071 0,5 15 -
400/1 0,58 20 -
600/1 0.25 10 -
TB-110-IX; 0,5S 30 -
TB-110-1X-3.2-1 500/1 0,5S 20 - 10*** 50 3542
600/1 0,58 30 -
* b
100071 750/1 0,58 50 -
1000/1 0,28 30 -
200/5 1 10 -
300/5 0,5 10 -
600/5* 0,58 10 -
400/5 0.5 15 -
600/5 0,5S 30 -
500/5 0,5S 15 -
600/5 0,5S 30 -
1000/5* 750/5 0,5S 50 -
0,25 20 -
1000/5 0.5S s -
750/5 0,5S 50 -
1000/5 0,25 20 -
1500/5* 0,55 & -
1200/5 0,25 30 -
0,5S 75 -
1500/5 0,25 50 -

12




Oxkonuanue tadmuis A.l
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Koadbcpu- HomuHanb- Homu- Homu- Tpexce-
K Has BTO- HanbHbIN KYHAHbIN
03 du- UMeHT HanbHas
KoHcTpyKTMBHOE LMeHT TpaHcdop- Knacc Tou- putiHan npeaenb- Koacp%m- TOK Mac-
nucnonHeHue TpaHcdop- Mauum no HOCTH Harpyska Has KpaT- UUERT D63~ Tepmute- ca, Kr
Mauuun oTBeTBnNe- cos I:pp: 08 HOCTb, He :;322‘:;;" c::c"T:T::'
HUAM B-A B MeHee He Gonee’ (KpaTH(;CTb)
1000/5 0,5S 75 -
1500/5 0,5S 100 -
* > s skesk +
3000/5 2000/5 0.2S 50 - 10 50 35+£2
3000/5 0,2S 100 -
200/5 10P 10 14 -
TB-0-IX; | goo/ser |300/5 10P 10 19 -
TB-110-IX-3.2-1 400/5 10P 15 19 -
600/5 10P 15 23 -
500/5 | 10P (10PR) 10 25 - (25) 45+2
600/5 10P (10PR) 15 23 -
1000/5** |~ 750/5 | 10P (10PR) 20 23 -
10P (5PR,
1000/5 10PR) 25 25 -
200/5 1 10 -
300/5 0,5 10 -
600/5* 0,5S 10 -
400/5 0.5 15 -
600/5 0,5S 30 -
500/5 0,5S 15 -
600/5 0,5S 30 -
1000/5* 750/5 0,5S 50 -
1000/5 8’?2 3(5) -
-110-IX-2.2- > - *ookok
TB-110-1X-2.2-1 750/5 0.5S 50 i 10 50 48+2
1000/5 0,25 20 -
0,5S 75 -
1500/5*
1200/5 0,25 30 -
0,5S 75 -
1500/5 0,28 50 -
1000/5 0,5S 75 -
1500/5 0,5S 100 -
ES b
300075 2000/5 0,2S 50 -
3000/5 0,2S 100 -

IIpumeuanus

1 * TepMI/I‘{€CKaH CTOMKOCTD A1 JAaHHOT'O HMCIIOJIHCHUS YKasaHa ITPpH O6MOTK€, SaMKHYTOfI Ha

HOMMHAJIBHYIO Harpy3Ky.

2 ** BapuaHT UCIIOJIHEHHUS TpaHCcPopMaTopa TOKa JIJIs 3aUTHI.
3 *#** Koapdunument GezonacHoctu npubopoB He Oonee 10 mpu HambomblIel U3 yKa3aHHBIX

BTOPHUYHBLIX HArpy30K.

4 Tlo coriacoBaHMIO C 3aKa3UMKOM JIOIYCKAeTCsl M3TOTOBJICHHE TPaHC(HOPMATOPOB TOKA C JPY-

I'MMHU TCXHUYCCKUMHA XapaKTCPUCTUKAMH B COOTBETCTBUU C Ta6J'II/Hlef/’I 1.

13
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IIpunoxenue b
(00Os13aTeIBLHOE)

Tabnuna b.1 — PacueTHbie 3HaueHNsI HOMHUHAIBHOM MpeEebHON KPAaTHOCTH B 3aBUCH-
MOCTH OT BTOPUYHOW Harpy3Ku uisl kiacca TouHocTd 10P

Homunanshas
Tun Tpanc- BTOpUYHAS 3 5 10 15 | 20 | 30 | 40 | 50 | 60 | 75 | 100
dbopmaropa u | Harpyska, B-A
BapuaHt uc- | Koaddunu-
TIOJTHCHUS €HT TpaHC- HomuHanbeHas npeenbHas KpaTHOCTb
dhopmarun
TB-110-IX- 200/5 32 | 24 | 14 9 7 - - - - - -
600/5; 300/5 42 | 34 | 19 | 14 | 11 7 - - - - -
TB-110-IX-3.2-1- 400/5 53 1 41 | 26 | 19 | 15 | 10 7 6 - - -
6005 600/5 50 | 42 | 30 | 23 19 | 14 | 11 9 7 6 -
TB-110-IX- 500/5 44 | 37 | 25 | 20 | 17 | 12 9 7 6 5 -
1000/5; 600/5 50 | 42 | 30 | 23 19 | 14 | 11 9 7 6 -
TB-110-IX-3.2-1- 750/5 60 | 51 | 36 | 29 | 23 17 | 14 | 11 9 7
10005 1000/5 88 | 73 [ 52|41 [ 3324 1915|1311

[Tpumeuanue — HomuHanbHas npezenbHas KpaTHOCTh yKa3aHa 0e3 yueTa TOKa TEpMHUYECKON

CTOUKOCTH.
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[Ipunoxenue B
(oOs13aTeIBbHOR)

Tabnuua B.1 — PacueTHbie 3Ha4€HUS COMPOTUBIIEHUSI BTOPUYHOU OOMOTKHU MOCTOSH-
HOMY TOKY npu temnepatype 20 °C

Tun Tpanchopmaropa u Ba- Kosduument Tpancdopmanun ConpoTtuBieHue BTOPHUHON 00-

PHAHT UCTIOJHEHUS MOTKH MOCTOSTHHOMY TOKY, OM
100/1 0,22
TB-110-1X-400/1; 150/1 0,34
TB-110-1X-3.2-1-400/1 300/1 0,67
400/1 0,89
200/1 0,70
TB-110-1X-500/1; 300/1 1,05
TB-110-1X-3.2-1-500/1 400/1 1,40
500/1 1,80
200/1 0,73
TB-110-1X-600/1; 300/1 1,09
TB-110-1X-3.2-1-600/1 400/1 1,45
600/1 2,17
500/1 4,39
TB-110-1X-1000/1; 600/1 5,26
TB-110-1X-3.2-1-1000/1 750/1 6,58
1000/1 8,77
200/5 0,09
TB-110-1X-600/5; 300/5 0,14
TB-110-1X-3.2-1-600/5 400/5 0,18
600/5 0,27
500/5 0,18
TB-110-1X-1000/5; 600/5 0,27
TB-110-1X-3.2-1-1000/5 750/5 0,34
1000/5 0,45
750/5 0,34
TB-110-1X-1500/5; 1000/5 0,45
TB-110-1X-3.2-1-1500/5 1200/5 0,53
1500/5 0,67
1000/5 0,45
TB-110-1X-3000/5; 1500/5 0,67
TB-110-1X-3.2-1-3000/5 2000/5 0,89
3000/5 1,33
200/5 0,05
TB-110-1X-600/5%; 300/5 0,07
TB-110-1X-3.2-1-600/5* 400/5 0,10
600/5 0,14
500/5 0,12
TB-110-IX-1000/5%; 600/5 0,14
TB-110-1X-3.2-1-1000/5* 750/5 0,18
1000/5 0,24
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TI/IH TpaHC(bopMaTopa " Ba- KOB(b(l)I/H_II/IeHT TpaHC(i)OpMaI_II/II/I COHpOTI/IBHeHI/Ie BTOpI/I‘lHOI/I 06-
pI/IaHT HUCIIOJIHCHUA MOTKH HOCTOS[HHOMy TOKy, OM
200/5 0,05
300/5 0,08
TB-110-1X-2.2-1-600/5 400/5 0,11
600/5 0,17
500/5 0,13
600/5 0,16
TB-110-IX-2.2-1-1000/5 750/5 0,20
1000/5 0,28
750/5 0,20
1000/5 0,32
TB-110-IX-2.2-1-1500/5 1200/5 0,53
1500/5 0,42
1000/5 0,33
1500/5 0,49
TB-110-IX-2.2-1-3000/5 200075 0,66
3000/5 1,03

[Tpumeuanue - * BapuaHT ucnonHeHus TpaHC(HOPMATOPOB TOKA JIJISl 3aLUTHI.

16



[Ipunoxenue I'
(oOs13aTeIBbHOR)
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["abapuTHbIE, yCTAHOBOYHBIE U TPUCOETUHUTEIIBHBIE PA3MEPHI

TpancopmaTtopoB Toka TB-110-IX
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[Ipunoxenue ]
(oOs13aTeIBHOC)

["aGapuTHbIE, yCTAHOBOYHBIEC U TPUCOCAUHUTEIIbHBIC Pa3MEPhI
TpancopmaTopoB Toka TB-110-1X-2.2-1
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IIpunoxenune E

(oOs3aTeIBbHOR)

["abapuTHBIE, yCTAHOBOYHBIC M MPUCOSAHMHUTEIBHBIC Pa3Mephl
TpancopmaTtopoB Toka TB-110-1X-3.2-1
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[Tpunoxenne 7K
(oOs13aTeIBHOC)

Cxema CTpOmoOBKH TpaHC(HOPMATOPOB
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[Ipunoxenune U
(oOs13aTeIBbHOR)

Tpanchopmarop Toka Ha BBICOKOBOJIBTHOM BBOJIE
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[Ipunoxenune K

(oOs13aTeIBbHOR)

1IT.671 238.014 PO

Ta6J'II/IHa K.1 - PacueTHbIe 3HAUCHUS HAIIPSKCHUA I U3MCPCHHUA TOKA HAMAI'HUYHMBAHHA.

BapuaHT ucnonaenus no

PacueTHOe 3HaueHUE HaIpsKCHUA BTO-

Tun .
rpancdopmaropa K03 punreHTy TpaHc- pU4YHOM 00MOTKH, B _
(hopmanuu JJIS1 3ALUTHI IJIs1 U3MEPEHUI
400/1 - 208
500/1 - 316
600/1 - 321
TB-110-IX; 1000/1 - 392
TB-110-1X-3.2-1 600/5 92 73
1000/5 166 172
1500/5 - 135
3000/5 - 270
600/5 - 68
TB-110-1X-2.2-1 }gggg - 1%
3000/5 - 252
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