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Hacrosimiee pykoBoACTBO 10 3KcIuryatauuu (PD) coaepKuT cBeleHHs 0 Ha3Have-

HUU, KOHCTPYKIIMH, XapaKTepucTukKax TpaHcopmaropoB Toka TB-220 (B manbHeliem
UMEHYEeMbIE «TpaHcpOpMaTOphD»), MPEeAHA3HAUYECHHBIX Jii BHYTPUPOCCUUCKHUX TMOCTa-

BOK, U YKa3aHMUA, HGO6XOI[I/IMBIC pInIb: | HpaBI/IHBHOI)'I HX 3KCILTyaTaluu.

1 HopMmaTuBHBIE CCHLIIKH

1.1 B HacTosiiiemM pyKOBOJICTBE IO SKCIUTyaTalliy MCIOJb30BaHbl CCHUIKM Ha Clie-
IYIOIIME CTAHIAPTHI:

['OCT 8.217-2003 I'CU. Tpanchopmatopsl Toka. MeTouka mNoBEpKH

I'OCT 9.014-78 EC3KC. BpemeHHasi IpOTUBOKOPPO3MOHHAS 3alllUTa U3ACITUMN.
OG61ue TpeboBaHMs

['OCT 7746-2015 Tpancdhopmaropsl Toka. OOIIME TEXHUYECKUE YCIOBUS

I'OCT 10877-76 Macno koncepBannonHoe K-17. Texuuueckue ycioBus

['OCT 15150-69 Marmmunsl, mpuOOpsl U Ipyrue TeXHUUecKue uzaenus. Mcnomne-
HUSA JUIS Pa3iMyHbIX KIMMaTUYECKUX palloHOB. Kareropuu, yciioBHs SKCIUTyaTaluw,
XpaHEHUs] W TPAHCIOPTUPOBAHUS B YACTU BO3ACHCTBUS KIMMATHYECKUX (HAKTOPOB
BHEIIHEN CPEIbI

['OCT 15543.1-89 N3penus >J€KTPOTEXHUYECKUE U JPYrMe TEXHUUYECKUE H3]Ie-
musi. OOmue TpeboBaHMA B YaCTU CTOMKOCTH K KIMMATUYECKUM BHEIIHUM
BO3JIEHCTBYIOIIUM (pakTOpam

['OCT 23216-78 N3aenus 31€KTpOTEXHUUECKHUE. XPAHEHHUE, TPAHCIIOPTUPOBAHNE,
BpEMEHHas MPOTUBOKOPPO3MOHHAS 3alluTa, yrnakoBka. OOmre TpeOoBaHUS U METOMAbI
UCIIBITAHUN

I'OCT 32144-2013 DOnekrpuueckass sHeprus. COBMECTUMOCTb TEXHUYECKHX
CPEACTB 3JIEKTpOMAarHuTHas. HOpMmbl KadyecTBa JJIEKTPUYECKOW HSHEPrUU B CHCTEMAX
ANEKTPOCHAOKEHHUS O0IIero Ha3HAYCHUS

['OCT P M3K 61869-2-2015 TpaunchopmaTopsl usmepurenbubie. Yacts 2: [o-
NOJIHUTENbHBIE TPeOOBaHUS K TpaHCPOpMATOpaM TOKa

PJ1 34.45-51-300-97 O6beM 1 HOpMBI UCTIBITAHUH IJIEKTPOOOOPYIOBAHUS

CTO 34.01-23.1-001-2017 O6BbeM 1 HOPMBI UCTIBITAHHUH JIEKTPOOOOPYTOBAHUS

[IpaBmiia no  oxpaHe TpyAa NOpH  DKCIUTyaTallkd  3JIEKTPOYCTaHOBOK

(ot 24 uronsg 2013 r. Ne 328H)
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[IpaBriia TEXHUYECKOW IKCILUTyaTallMM AJIEKTPUUYECKUX CTaHIUM n ceten Poccun-

ckout deneparun
[TpaBuiia TEXHUYECKOM SKCIUTyaTallMK 3JIEKTPOYyCTaHOBOK OTpeOuTENnei

[TpaBuna ycTpoiicTBa 3JIeKTpOyCcTaHOBOK. CepMoe u31aHne

2 TpeOoBaHus 0€30MACHOCTH

2.1 Ilpu npoBeaeHnn BceX pabOT JOJKHBI BBIMIOJHIATHCA IpaBUiia TEXHUKH 0e3-
OTMACHOCTH, JEUCTBYIOIINE HA NMPEINPUITHH, IKCIUTYaTUPYIOIIEM TPaHC(HOPMATOPHI.

[Ipu moAroTOBKE K AKCIUTyaTalliy U NP MPOBEACHUU TEXHUUYECKOTO 00CITyKHUBa-
HUSI JOJDKHBI BBINOJHATBCS «lIpaBuia ycTpoiicTBa »IEKTpOYCTaHOBOK», «lIpaBuia
TEXHUYECKOM IKCIUTyaTallMU JIEKTPUUECKUX CTAaHLIMK U ceTer Poccurickon Denepauum»
u «IIpaBuna 1o oxpaHe TpyJa MpH KCIUTyaTalluH JICKTPOYCTAHOBOK.

2.2 TpebGoBanus 6e30macHOCTH Tpu MoBepke Tpancopmaropos — o I'OCT 8.217.

2.3 Ilpu skcryararuu TpaHcpopmaTopoB HEOOXOAUMO UCKIFOYUTh Pa3MbIKaHUE
BTOPUYHON OOMOTKH.

2.4 Ecnu B miporiecce dKCIUTyaTaluy OTHaaaeT Heo0X0AMMOCTh B UCIIOJIb30BAaHUM
TpaHcpopMaTOPOB, KX BTOpUYHAS OOMOTKA JTOJKHA OBITh 3aMKHYTa HAKOPOTKO.

2.5 IlpousBoicTBO paboT Ha TpaHchopmaTopax 0€3 CHATHUS HAMPSHKECHUN C IIHHBI,

SIBJISTFOIIICHCS TIEPBUYHOM OOMOTKOM, HE JOMYCKaeTCs.

3 Onucanue u padora TpaHchopmMaTopos

3.1 Haznauenue tpancopmaTopos

Tpanchopmaropsl npeaHazHAUYEHbI Ui MEpeJadyd CUTHANa U3MEPUTEIbHOW WH-
dbopmManuy U3MEpUTETHHBIM MPUOOpPaM U (WJIM) YCTPOWCTBAM 3alllMThl M YIPABICHUS B
Hensx nepemeHHoro toka yactoroit 50 I'n. TpancdopmaTtopsl BcTpauBaroTcsi B BBIKIIIO-
YaTeNIu WM CUJIOBbIE TPAaHC(HOPMATOPHI.

Bcerpoennnsie TpanchopmaTopsl TOKa OTHOCSTCS K AJEKTPOOOOPYAOBAHMIO HA
kiacc HampspkeHust 0,66 kB u mosToMy Moryt ObITh yCTaHOBJIEHBI Ha BBOJ JIFOOOTO
KJIacca HaIpsKeHHs MPU YCJIOBUHU, YTO OHM 00ECIIEUMBAIOT 3aJJaHHbIE XapaKTEPUCTHKH,
U YTO MOCAJ0YHBIE pa3Mephl BBOJA MO3BOJSIOT X YCTaHOBKY. B 0003HaueHUN BCTPOECH-

HOTO TpaHcopMaropa OTOOpaXEH HE €ro KJIacC HAMPSDKEHHs, a KJIacC HaNpsKEHUS
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BBICOKOBOJIbTHOTO BBOJA, IOJ] KOTOPBIM MEepBOHAYaJIbHO OBLT pa3pabOoTaH JaHHBIN

BCTPOEHHBII TpaHC(HOPMATOp TOKA.

Tpanchopmatopsl HM3roTaBIMBAIOTCS B KIMMATHUYECKUX HCIOMHEHUSIX «Y»,
«YXJI», «XJI» u «O» kareropuu pazmenienus 2 no ['OCT 15150.

Tpanchopmaropsl npegHazHadeHbl 17151 paObOThI MPU CAEAYIOMUX KIMMATHUYECKUX
YCIIOBHSIX:

- BEpXHEE 3HAUEHHUE TeMIlepaTypbl oKpyxkaromero Bozayxa 40 °C nis ucnonHe-
Huit «Y XJD», «Y» u «XJI», 45 °C nusg ucnonaerus «O»;

- HWKHEE 3HAYCHHE TEMIEPATYpPbl OKPYKAIOMIEro Bo3ayxa Munyc 45 °C nis uc-
noiaHeHust «Y», Munyc 60 °C st ucnonHeHud «Oy, «YXJD» n «XJIy;

- OTHOCHUTENIbHas BIaXHOCTh Bo3ayxa — 100% mnpu 25 °C nmnsg vCnoOJIHEHHM
«YXTI», «¥Y» u «XJI», u 100% mpu 35 °C g ucnnonnenus «O» o 'OCT 15543.1.

Tpanchopmaropsl MOTYT paboTaTh B cpeie TpaHC(HOPMATOPHOTO Macia MM CMe-
CH BO3/lyXa C MacjoM.

Jnst TpanchopMaTopoB, BCTPaMBAEMbIX B MAaCISHBIE BBIKIIOYATENH, TEMIIEPaTypa
TpaHc(hOpMaTOPHOTo Macia, OKpy»aroriero tpancdopmarop, He Boitre 90 °C, mist TpaHc-
(bopMaTopoB, BCTpaBacMbIX B CHJIOBbIC MACIIsTHbIC TpaHchopMaTopsl, He Bbiie 95 °C.

BricoTa yctanoBKU Haj ypoBHEM Mopst He 6osee 1000 m.

3.2 TexHUYECKUE XapaAKTEPUCTUKU

3.2.1 OCHOBHbBIE TEXHUYECKHE XapAKTEPUCTUKH MPUBEACHBI B IPUIIOKEHUH A.

Cormacao 'OCT P MOK 61869-2 nist KOHKpETHOTO TpaHchopmaTopa, eciid OaHO
U3 3HAYEHUN HOMUHAJIBHON HArpy3Ku SIBJIIETCS CTAHAAPTHBIM JUIsl OJTHOTO Kilacca TOY-
HOCTH, TO JUIs APYroro Kiacca TOYHOCTH JOMYCKAaeTCs 3HAYEHUE Harpy3Ku, He
ABJISIFOLIEICS CTAaHAAPTHBIM 3HAUEHUEM.

Tparcdopmatopsl Ki1acca TOYHOCTH 3, C YKa3aHHOW HOMHUHAIBHOW MpeaeabHOU
KpPaTHOCTBIO, MOTYT HCIIOJIb30BATHCS KaK 3allUTHBIE Kiacca TouHoctu 10P ¢ ol xe ca-
MOI HOMUHAJIBHOU MpeNeabHON KpaTHOCThIO. TpaHcopmaTopsl kiaccoB TogHocTu 0,5
1 1, ¢ yKa3aHHON HOMHUHAJIBHOUN IpPENEIbHON KPATHOCTBIO, MOTYT MCIOJIb30BAaThCS Kak
3amuTHBIE Kiacca TouHocTd SP umu 10P ¢ Toit ke camoil HOMUHAJIBLHOM MpeAeIbHON

KpPaTHOCTBIO.
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Ecnmu HOMuHaBHAS TipefieNibHasl KpaTHOCTh HE yKa3zaHa, TO TpaHChopMaTop Kak 3a-

LIUTHBIA UCHIOJIB30BATHCS HE MOXKET!

3.2.2 PacueTHble 3HAYE€HHS HOMHHAJIBHOW MPENENbHON KPAaTHOCTU IPHUBEIEHBI B
IIPWIOKEHNH b.

3.2.3 PacueTHble 3HaY€HHUS CONMPOTHUBIICHNUSI OOMOTOK MOCTOSIHHOMY TOKY ITPHUBECHBI

B IIPWIOKEHNH B.

3.3 YcrpoiictBo

Tpanchopmarop cOCTOUT U3 TOPOMAATBFHOTO MAarHUTONPOBOIA, HA KOTOPBIN paB-
HOMEpPHO HaMOTaHa BTOpUYHas oOMoTKa. [[y1st momydeHus pa3nudHbIX Ko3()PHUIIEHTOB
TpaHcpopMaluu BTOpUYHAsI OOMOTKA UMEET HECKOJIbKO OTIIaeK.

[lepBuuHOit 0OMOTKOM TpaHCPOpMaTOpa CIIYKUT BHICOKOBOJIBTHBIN BBOJI BBIKIIIO-
qaTels Wi CUIIOBOTO TpaHcopMaropa.

["abapuTHbIE, yCTAaHOBOUYHBIE, IPUCOEIUHUTEIBHBIE pa3Mephl, Macca TpaHchopma-

TOPOB MPUBEACHBI B MPUIOKEHUH [

3.4 MapxkupoBka

Croponsl TpanchopmaTopa, COOTBETCTBYIOIINE JTUHEHHBIM BBIBOJAM MEPBUUHON
nenu, ooo3nauensl JI1 u JI2. BeiBoabl BTOpHUHON 00MOTKH UMeEIOT MapkupoBky U1, N2,
N3, 14, 1s.

Tpanchopmarop umeer TabIMUKYy C yKa3aHUEM OCHOBHBIX TEXHHUYECKUX TAHHBIX
TpaHcopMaTopa U MNPEAYNPEKAAOMEH HAAMUCHI0 O HANPSDKEHWH HA Pa3OMKHYTBIX
BTOPUYHBIX OOMOTKaX.

4 Jxcryaranus Tpancgopmaropa

4.1 ToaroroBka TpaHchopmaTopa K dKCIUTyaTalluu

TpancpopmaTopbl MOHTUPYIOTCS HA BHICOKOBOJIBTHBIX BBOJAX BBIKJIIOUATENS WU
CUJIOBOT'O TpaHc(opMaTopa B COOTBETCTBUM C MHCTPYKIIMEH 110 MOHTAXY 3TUX U3IEIH.

[lepen ycraHoBKo# ¢ TpaHchopmaTopa HEOOXOIUMO CHATh YIAKOBOYHYIO TUICHKY
U TIPOBEPUTH OTCYTCTBHUE MOBPEKICHUI MOBEPXHOCTH TpaHchopMarTopa.

[Ipu MOHTa)ke MPUMEHATH MPUCIOCOOJIEHUS, UCKIIIOYAIOIINE MOBPEKACHUE H30-
asuud 1 aedopmanuio TpaHchopmMaTopoB.

CxeMa CTpOIOBKY MpUBE/EHA B MpUiIoxkeHuu /.
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[lepen BBOJOM B 3KCILTyaTalyio TpaHC(HOPMATOPBI JOKHBI ObITh MOABEPTHYTHI HC-

MBITAHUSAM B COOTBETCTBHU C pa3fiesioM « TexHnueckoe 00caykuBaHme» Hactosiero PO.

BHUMAHUE! KABEJIb ITIOAKIIOYAETCA K HCIIOJIB3YEMbBIM OT-
BETBJIEHUSIM BTOPUYHOM OBMOTKH. OCTAJIBHBIE OTBETBJIEHMSA
BTOPUYHOM OBMOTKM HE 3AKOPAUMBAIOTCS 1 HE 3A3EMJISIFOTCS!

4.2 DkcrulyaTallMOHHBIE OTPaHUYEHUS

Okcrtyatanus TpaHCPOpMaTOPOB AODKHA TMPOU3BOAUTHCS B COOTBETCTBHH C
«IIpaBunamMu ycTponcTBa 3IEKTPOYCTAaHOBOK», «lIpaBuinaMy TEXHUYECKOW SKCILTyaTa-
IIUU DJIEKTPOYCTAHOBOK moTpeduteneit»y u «lIpaBmiaMu TeXHHUYECKOW SKCILTyaTaluu
ANEKTPUYECKUX CTAaHLMKU U ceter Poccuiickont denepanumn» npu CIEAYIOIUX OTPaHUYE-
HUSAX:

- BTOPUYHBIEC HArpy3KH HE JOJDKHBI IPEBBIILIATH 3HAYECHHI, YKa3aHHBIX B 3.2;

- JUIMTEJIbHOCTh M 3HAYEHHUE TOKA TEPMUYECKOW CTOMKOCTH HE JOJIKHBI IIPEBBI-
IaTh 3HAYEHU, YKa3aHHbBIX B 3.2;

- JIONyCKaeTCs KpaTKOBPEMEHHOE, HE 0oJiee 2 U B HEJIENI0, MOBBIIICHUE MEPBUY-
HOTro Toka Ha 20 % 1o OTHOIIEHUIO K HauboJpIeMy padoueMy epBUYHOMY TOKY;

- KAauecTBO  DJIGKTPOOHEPTMH  JODKHO  COOTBETCTBOBATH  TPEOOBAHUSIM

I'OCT 32144.

S IloBepka TpaHcGopMaTopoB

5.1 Tpancdopmaropsl Toka nosepsitorcsi B coorBerctBun ¢ I'OCT 8.217. UnTep-

BaJl MEXAY OBEpKaMHu 16 Jier.

6 Texnuueckoe 00CJy:KUBAHHE

6.1 Ilpu TexHuyeckoM OOCITyXUBaHUM TpaHcPopmaropa coOJO/AaTh YyKa3aHUs
pasnena « TpeboBaHusi 6€30MACHOCTHY» HACTOAILETO PYKOBOJACTBA.

Texnuueckoe 0OCITYXKHMBAHHE MPOBOJUTCS B CPOKH, MPEIYCMOTPEHHbBIE ISl BbI-
KJTFOUYATENs WM CUIIOBOTO TpaHchopmaTopa, B KOTOPbI BCTpauBaeTcst TpaHnchopmMarop.

[Tpu TexHrUUEeCKOM OOCTYKUBAHUU MPOBOJSATCA CIAEAYIOIINE PAOOTHI:

- MPOBEPKA HAJIEKHOCTU KOHTAKTHBIX COCIMHEHUIA;

- WCHBITaHUS, 00BEM W HOPMBI KOTOpbIX ycTaHoBieHbl PJI 34.45-51-300-97,

CTO 34.01-23.1-001-2017. Metoasl UcnibITAaHUH - B COOTBETCTBUU ¢ «IIpaBunamu Tex-
6
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HAYECKOM DKCIUTyaTallMu JJIEKTPUYECKUX cTaHUMUU U cerer PO» u «IlpaBunamum texHu-

YEeCKOM SKCIUTyaTalliy 3JIEKTPOYCTAHOBOK MOTPEOUTENEH» C y4eTOM JOMOTHUTEIbHBIX
yKa3aHu# 6.2. HacTosero PO.

6.2 YKka3aHus 1 peKOMEHJIAllMU 110 METOAaM IPOBEICHUS UCTIBITAHUIN U OLIEHKE UX
pE3yNIbTaTOB:

- IPU UCHIBITAHUU JIEKTPUUECKON MPOYHOCTH U30JSIUU BTOPUUHON OOMOTKH HC-
NBITaTEIbHOE HAMIPSKEHUE MPUKIAIBIBACTC MEXY 3aMKHYTBIMU HAKOPOTKO BBIBOJAMU
BTOPUYHON OOMOTKH M 3a3eMJICHHBIMU YacTsMH. M3omsamust TpanchopmMaTopoB I0KHA
BBIICPKUBATh HCIBITAHUE HAMPSIKEHUEM MPOMBINUICHHOW 4YacToThl 3 KB cormacHo
['OCT 7746;

- IPY U3MEPEHUU COTMPOTHUBIICHUS U30JSIIUU BTOPUYHOM OOMOTKH HAMIPSKEHUE OT
MeraoMMeTpa MPUKIIAIbIBACTCS MEXKIY 3aMKHYTHIMH HAKOPOTKO BBIBOJAMH BTOPHUYHOMN
OOMOTKM UM 3a3€MJICHHBIMH 4acTAMH. V3MepeHue mnpOBOAUTCS METraoMMETPOM Ha
1000 B. Conporusnenue uzosauuu - He Menee 20 MOw;

- U3MEPEHHE TOKa HAMAarHUYMBAHUS BTOPUYHBIX OOMOTOK IS 3aIUThI IPOBOAMT-
cs no 'OCT 7746. PacueTHble 3HaYEHUs HANIPS)KEHUS IPUBEICHBI B IPUIIOKEHHUH E.

H3mepenHoe 3HaUE€HHWE TOKA HAMarHUYMBAHUS YKa3bIBA€TCA B MACHOpTE Ha TpaHC-
dbopmatop.

Jlis u3MepeHus TOKa HaMarHWYuMBaHUs OOMOTKHM Jii M3MEPEHHH HEOO0XOIUMO
IJIABHO TOJIHUMATh HANpsDKEHUE 10 TeX MOp, MoKa 3HaY€HHWE TOKAa HaMarHUYMBAaHUS HE
oynet paBabiM 100 % - 150 % (ue 6omnee!) oT 3HaYeHUs, yKazaHHOTO B macmopte. [Ipu
ATOM HAMPSHKEHUE JOJHKHO ObITh MEHBIIIE HJIM PABHO 3HAYEHUIO, YKA3aHHOMY B MACIOp-
TE.

[To ycMOTpeHHIO TPEeanpHUsaTHs, IKCIUTYyaTHPYIOUIEro TpaHCcPOopMaTOphl, 00BEM
paboT MO TEXHUYECKOMY OOCITY>KHBAHUIO MOXKET ObITh COKPAIIICH.

6.3 Tparcdhopmatopsl HE TpeOYIOT PEMOHTA 3a BeCh CPOK CIykObI. [Ipu HEecooT-
BETCTBUM  TEXHUYECKUX  MapaMeTpoB  TpaHChHOpPMATOpOB  Hacrosmemy PO,
TpaHchopMaTOpbl HEOOXOAMMO 3aMEHUTb.

7 TpeboBaHusA K NOATOTOBKE MEPCOHAJA

7.1 Tlpu yctaHoBke TpaHC(POPMATOPOB B BBIKIIIOYATENIb UM CUJIOBOU TpaHChOp-
MaTop, paldOThl JOJKHBI IPOBOAUTHCA IOJ PYKOBOACTBOM U HabmoaeHuem WTP

7
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pabounmu, 00y4EeHHBIMU BBITIOJIHEHUIO HEOOXOAMMBIX OIepaliii 1 UMEIOIIMMH KBaJIH-

(bUKaLMOHHBIN pa3ps He HUXKE 3.

7.2 Ilpu TexHUYECKOM OOCITyKHUBaHUH TPaHC(HOPMATOPOB U MPOBEICHUN HUCTIBITA-
HUW  pabOThl  JOJKHBI MPOBOAUTHCS OOYYEHHBIM TEPCOHAIOM, MPOUIEAIIUM
CHEIHAIbHYIO MMOATOTOBKY M CTaKUPOBKY, U JOMYIIEHHBIE K MPOBEACHUIO UCIIBITAHUN B

JNEUCTBYIOIIEN 3JIEKTPOYCTAHOBKE.

8 Ynakoska. Xpanenue

8.1 TpancdhopmaTopbl OTHPABISAIOTCS C MPEANPUATUA-U3TOTOBUTENSI B TapHBIX
AIIUKaX WM KOHTEHHEPax, a TAak)Ke B 3aKPBITHIX aBTOMAIITNHAX.

8.2 TpanchopmaTtopsl 0OMOTaHBI YITAKOBOYHOM TIICHKOM.

8.3 XpaHeHue u CKJIaaupoBaHUE TPaHC(HOPMATOPOB MOXKET MPOU3BOAUTHCS B 3a-
KPBITHIX IOMEIICHUSIX B YIIaKOBKE WK Oe3 Hee.

8.4 Ilpu xpanennu TpancHopmMaTopoB O€3 YIAKOBKH JOJKHBI OBITh MPUHATH ME-
pbl TPOTUB BO3MOXKHBIX MOBPEKICHUN, a HMEHHO, HEOO0XOJUMO HCIOJIb30BaTh
KapTOHHBIE IPOKJIAIKU MEXAY TpaHc(hopmMaTopaMu Ha BCIO TOPLEBYIO YacTh, HAIPUMED,
U3 roprUpOBaHHOTO KapTOHA.

[Tpu 3TOM AomycKaeTcsi Clenyroliee KOJINYECTBO YCTAaHOBIEHHBIX APYT HA JIpyra
TpaHcPpopMaTOpOB TOKa: HEe Oosiee Tpex mpu Bece 10 S0 kr; He Oojee ABYX MPHU Bece OT
50 no 100 xr. ITox HuxHUI TpaHchopMaTop TOKE HEOOXOAUMO MPOJIOKUTH KAPTOHHYIO
MPOKJIAJIKY.

8.5 VYcnoBusi xpaHeHHs TpaHC()OPMATOPOB KIUMATHUYECKHX HCIOTHEHHH «Y»,
«XJI», «YXJI» HOomKHBI COOTBETCTBOBATH YCIIOBUSM XpaHEHUs 5, TpaHC(HOPMATOPOB
ucnonHeHus «O» - ycnousiMm xpanenus 3 'OCT 15150.

8.6 Cpok 3amuThl TpaHCHOPMATOPOB O€3 MEPEKOHCEPBAITUU — TPH TOJA JUIsl yCIIO0-
BUI XpaHeHUs 5 ¥ oauH rox 1 yenosuil xpanenus 3 'OCT 15150.

Cpok HCcUnCIsIeTCs OT AaThl KOHCEPBAllUU, YKa3aHHOM B MAacIopTe Ha U3/IENHE.

8.7 Koncepauuto npoBoauth 1o 'OCT 9.014 macinom K-17 'OCT 10877 nnmn
JIPYTMM KOHCepBaHTOM U3 npeaycmorpennbix 'OCT 23216.

8.8 Ilpu xpanenuu TpanchopMaTopoB HEOOXOIUMO U30eraTh pe3Koil CMEHBI TEM-

nepaTyp, 0COOCHHO PE3KOT0 OXJIAKIACHHUS.
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9 TpancnoprupoBaHnue

9.1 TpancnoptupoBaHue TPaHCPOPMATOPOB BO3MOXKHO JHOOBIM TPAHCHIOPTOM B
ycnoBusix TpancnoptupoBanus JK corsmacHo I'OCT 23216.

9.2 JTonmyckaeTcsi TpaHCIIOPTUPOBATH TpaHCHOPMATOPHl O€3 YNAKOBKU B KOHTEM-
Hepax M 3aKpbIThIX BUAAX TpaHCHOpTa (BaroHax, aBTOMAIlMHAX, CaMOJIETaxX), TPHUHSB
MepbI IPOTUB BO3MOKHBIX MMOBPEXKIACHUH, yKa3aHHbIE B 8.4 HacTosmux PO.

He nonyckaercs moJHUMATh WIM NEepeMeniaTh TpaHc(hOopMaTOphl 3a BbIBOABI OT-
BETBJICHUN BTOPUYHON OOMOTKH.

9.3 Knumartuueckue (akTopbl MpU TPAHCIIOPTHUPOBAHUM IOJIKHBI COOTBETCTBO-
BaTh [ UCTIOJHEHUN «Y», «YXJD» u «XJD» ycnoBusim xpanenus S 'OCT 15150, a nns
ucnoyiHeHust «O» — ycnoBusim xpanenust 6 T'OCT 15150.

9.4 TpancnopTupoBaHue TpaHCHOPMATOPOB B caMOJjIeTaxX JIOKHO MPOU3BOIUTHCS
B OTAIJIMBAEMBIX FT€PMETU3UPOBAHHBIX OTCEKAX.

9.5 Tlpu TpancnopTUpoBaHUU TpaHC(HOPMATOPOB HEOOXOAMMO M30€raTh PE3KOM

CMCHEI TEMIICpATyp, 0COOEHHO PE3KOT0 OXJIAKIACHHA.

10 YTuanzanusa

10.1 IIpu TpancnmopTUpOBaHUH, XPAHEHUH, IKCIUTyaTallu, UCTIBITAHUUA U YTHIIHU-
3aluu TpaHC(HOPMATOPHI HE MPEACTABISAIOT Bpeaa A OKPY>KAIOLIEH TPUPOTHON CpeIbl
U 37J0POBBS YETIOBEKA.

10.2 ITocne okoHUYaHUsI CpOKa CIy>KObI TpaHC(HOPMATOPHI MOJIEKAT CIIUCAHUIO U
YTUIIU3ALNH.

10.3 [Ipu yTunu3zanuu 10KHBI ObITh BBITTOJIHEHBI CIEAYIONNE PEKOMEHIAIUH:

- METAJUTMYECKUE COCTaBHbIE YacTH TpaHchopmaropa (Meab, CTallb IEKTPOTEX-
HUYECKass U KOHCTPYKIIMOHHAsA), BBHICBOOOXKICHHBIE MEXAaHHUUYECKHM ITYTEM, JOJKHBI
OBITh CIaHBI HAa IPEANPUATHS 10 TIepepabOTKe BETHHIX U YEPHBIX METAILJIOB,

- KapTOH U JIpyTHe U30JSUOHHBIC MAaTEPHANbl OTIPABUTH HA MOJMUTOH TBEPABIX

OBITOBBIX OTXOOB.
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[Ipunoxenune A
(obs13aTenbHOE)

TexHuueckue XxapakTEPUCTUKUA BCTPOECHHBIX TpaHC(HOPMATOPOB TOKA

Tabmuma A.1
. | Bropuunas Harpy3ka npu| Tox JlnuTens-
Tun Bapu- | HoMHHATEHIH cosq = 0,8 B KIIacce TOU- | repmu- Homu- HOCTB
aHT TOK, A B-A . | HampHas
Tpancgop- HOCTH, YeCcKoi npoTeKa-
UCTION- 05 ] . npeaebHas
Maropa nepsuy- | Bropud- | Y 3 CTOMKO- HUSI TOKA
HEHUS . o | (5P wm | (5P 10 KpPaTHOCTh
HbBIH HBIHI 10P) 10P) (1op) CTH, KA K.3.,C
TB-220-1 200 - - - 40 -
300 - - 20 - 20
600/5 3
400 - - 30 - 20
600 10 - | 50| - 18

10
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400 - - 30 - 20

600 - 20 | 50** | - 18
1000/5

750 5 15 | 30** - - 25 32

1000 20 | 50** - - 25%

500 - - 50 - 13

1000 20 | 50** - - 25%
2000/5

1500 30 - - - 16*

2000 50 - - - 12%*

400 - - 40 - 15

600 10 - 40%** | - 22
1000/1

750 15 | 40%** - - 25

1000 30 - - - 25%

1

500 - 20 | 40%* | - 19

1000 30 - - - 25%
2000/1

1500 40 - - - 16%

2000 50 - - - 12%*

600 - 15 - - 50

800 20 - - - 50*

TB-220-II | 1200/5 5 40
1000 30 - - - 40*
1200 30 - - - 33*

[Tponomkenue Tadnuisr A.l

. | Bropuunas Harpy3ka npu |  Tox JlnuTens-
Tun Bapu- | Homunambuit | o ¢ = 0,8 B KyIacce T04- | Tepyu- Homu- HOCTB
aHT TOK, A B-A . | HampHas
TpaHcop- HOCTH, YECKOH MpoTeKa-
UCIIOJI- 05 1 . npeneabHas
MaTopa nepsud- | BTopud- | Ys 3 CTOMKO- HUS TOKa
HEHUS N o | (5P wm | (5P wm 10 KpaTHOCTh
HBIH HBIH 10P) 10P) (10p) CTH, KA K.3.,C
1000 30 - - - 40*
1200 30 - - - 33*
2000/5
1500 30 - - - 27*
2000 30 - - - 20%*
TB-220-11 5 40 3
1200 30 - - - 33%*
1500 30 - - - 27*
3000/5
2000 30 - - - 20*
3000 30 - - - 13*

11
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600 - 15 - - 50
800 20 - - - 50*
1200/1
1000 30 - - - 40%*
1200 30 - - - 33*
1000 30 - - - 40%*
1200 30 - - - 33*
2000/1 1
1500 30 - - - 27*
2000 30 - - - 20%*
1200 30 - - - 33*
1500 30 - - - 27*
3000/1
2000 30 - - - 20%*
3000 30 - - - 13*
100 - - - 15 -
150 - - 15 - 24
300/5
200 - - 20 - 24
300 - - 30 - 24
TB-220-111 5 (25)
200 - - 15 - 21
300 - - 20 - 23
600/5
400 - 30 - - 21
600 30 - - - 25%
Oxonuanue Tabauisl A. 1
Homunansnpiii | BTOpuuHas varpyska npu | Tok Tep- JliTens-
Bapu- A cosp=0,8 B Ki1acce TouHo- | MuuecKoil | Homu-
Tun TOK, 9 HOCTh
aHT ctu, B-A CTOHMKO- HaJbHAas
Tpancgop- IpoTeKa-
HUCIIOJI- 05 1 CTH, KA |mpenenbHas
MaTopa MepBUY- | BTOPHY- ) 3 HUS TOKa
HCHUS N o | (5P wm | (5Pwm 10 (kpaT- | KpaTHOCTb
HBIIH HBIH by | topy | (0P HoCTE) K.3.,C
400 - 30 - - 21
600 30 - - - 25%
1000/5
750 40 - - - 25%
1000 50 - - - 25%
TB-220-III 5 (25) 3
500 - 30 - - 25%
750 40 - - - 25%
1500/5
1000 60 - - - 25%
1500 75 - - - 25%

12
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1000 - 60 - - 19
3000/5 1500 75 - - - 22
2000 100 - - - 22
3000 100 - - - 25%
200 - - 15 - 25%
300 - - 20 - 25%
60075 400 - - 30 - 25%
600 - - 30 - 25%
400 - - 30 - 25%
600 - - 30 - 25%
TB-220-V | 1000/5 750 ) 40 ) ) 5%
1000 30 40 - - 25%
750 - 50 - - 25%
1000 - 60 - - 25%
200075 1500 75 - - - 25%
2000 100 - - - 25%
[Ipumeuanus

1 *3HadyeHre HOMUHANIBHON MPEAETBbHON KPAaTHOCTU OTPAHUYEHO TOKOM TEPMU-
YECKOU CTOMKOCTH.
2 **BtopuuHasi Harpy3Kka, Ip1 KOTOPOH rapaHTHpOBaHA HOMUHAJIbHAS MPEAEIb-
Has KPaTHOCTb.
3 Ilo cornacoBaHUIO C 3aKa34UKOM JIOIMYCKAETCs] U3TOTOBJICHHE TpaHC(HOPMATOPOB

C APYI'MMH TCXHUYCCKNMU XapPaKTCPHUCTUKAMMU.

Taomumna A.2
= 2 HomunaneHbii BTOquHiﬂ HaTpY3Ka iy vinanmsit TpexcekyH-
= I npu cos ¢ = 0,8 B knac- N
Tun tpanc- | & 2 TOK, A koa(urmeHt HBII TOK
S = ce TouHoctH, B-A .
dopmaropa | & S 0€30MacHOCTH | TEPMUUYECKON
- g [ICpBIH- | BTOpHH- 0,2S 1 0,5S| 0,5 1 MpUOOPOB | CTOMKOCTH, KA
HBIN HBIN
200/5* | 200 5 - - 10 - 18
TB-220-1-1 50
300/5*| 300 5 - 20 - - 14
[Tpumeuanus

1 *TCpMI/I‘{CCKaﬂ CTOMKOCTh AJIs1 JAHHOT'O HMCIIOJIHCHHA yKasaHa IIpH 06MOTKC, 3a-

MKHYTON Ha HOMUHAJIbHYIO Harpy3Ky.
13
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2 Tlo cornacoBaHHUIO € 3aKa3YMKOM JIOMYCKAaeTCsl U3rOTOBIIEHUE TpaHC(HOpPMaATOpOB

C APYI'MMH TCXHUYCCKNMHN XaPaAKTCPHUCTUKAMMU.

[Ipunoxenue b
(obs13aTenbHOE)

PacueTHble 3HaYEHUS] HOMUHAJIBHOM MPEAEIBbHON KPATHOCTH B 3aBUCUMOCTH
OT BTOPUYHOM Harpy3ku s kiaacca 10P

Taomuma b.1
HomunansHas
Tun Tpanc- BTOPUYHAS 3 5 10 15 20 30 40 50 60 | 75 | 100
tdopmaropa u | Harpyska, B-A
BapUaHT Koadduuument
UCIIONHEHNs | TpaHchopMa- HomunaneHast nmpenensHast KpaTHOCTh
80705
200/5 64 54 | 37 28 22 16 11 - - - -
300/5 58 54 | 43 35 29 21 17 14 12 | - -
TB-2201-60075 400/5 54 52 | 44 37 33 26 21 17 15 113 -
600/5 48 47 | 42 38 35 30 26 23 20 | 17 | 14
400/5 54 52 | 44 37 33 26 21 17 15 113 -
600/5 48 47 | 42 38 35 30 26 23 20 | 17 | 14
TB-220:1-10005 750/5 44 44 | 41 38 35 32 28 25 22 120 ] 16
1000/5 41 41 | 39 37 36 32 30 27 25122 19
500/5 50 49 | 43 38 34 28 24 21 18 | 15| 12
1000/5 41 41 | 39 37 36 32 30 27 25122 19
TB-220:1:20005 1500/5 40 41 | 39 38 37 34 32 30 | 28 |26 | 23
2000/5 46 47 | 45 44 43 40 38 36 34 132 | 28

14



IIT.671 238.028 PO

400/1 96 85 | 64 51 42 31 25 21 17 | 14 | 10
600/1 105 | 97 | 78 65 55 43 35 29 |25 |21 | 16
TB-220--10001 750/1 122 | 113 | 92 77 66 52 | 42 36 | 31 |26 20
1000/1 190 | 171 | 135 ] 111 94 72 58 49 | 42 | 35 | 27
500/1 100 | 90 | 71 58 49 37 30 25 21 | 17 | 13
1000/1 190 | 171 | 135 ] 111 94 72 58 49 | 42 | 35 | 27
TB-2204:20001 1500/1 292 | 261 | 203 | 167 142 | 108 | 87 73 63 | 52 | 41
2000/1 288 | 265 | 218 | 186 161 | 127 | 105 90 | 78 | 66 | 52
600/5 68 64 | 56 50 45 37 31 27 |24 |20 | 16
800/5 70 67 | 61 55 50 43 37 32 12925 20
TB-2201-1200/5 1000/5 84 81 | 73 66 61 52 | 45 40 | 35 | 30 | 25
1200/5 49 | 48 | 46 44 42 38 35 33 30 | 27 | 23
1000/5 55 54 | 50 47 44 40 36 32 12926 22
1200/5 42 | 41 | 40 38 37 34 32 29 | 28 | 25| 22
TB-2201-2000/5 1500/5 41 41 | 39 38 37 35 33 31 29 | 27 | 24
2000/5 43 43 | 42 41 40 38 36 34 | 33 | 31 | 28
1200/5 42 | 41 | 40 38 37 34 32 29 | 28 | 25| 22
1500/5 41 41 | 39 38 37 35 33 31 29 | 27 | 24
TB-220-1:3000/5 2000/5 43 43 | 42 41 40 38 36 34 | 33 | 31 | 28
3000/5 63 63 | 61 60 58 55 53 50 | 48 | 45 | 41
600/1 123 | 110 | 88 72 61 47 38 32 | 27122 17
800/1 150 | 136 | 109 | 91 78 60 | 49 41 36 | 30 | 23
TB-220-120071 1000/1 212 | 188 | 147 | 121 102 | 78 63 53 45 | 37 | 29
1200/1 320 | 276 | 205 | 164 136 | 101 | 80 67 57 | 47 | 36
1000/1 87 83 | 75 67 61 52 | 45 39 | 3530 | 24
1200/1 98 94 | 85 77 70 60 52 46 | 41 | 35 | 29
TB-2201-200071 1500/1 128 | 122 [ 110 | 99 90 76 66 58 52 | 45 | 36
2000/1 163 | 156 | 142 | 128 117 | 100 | 87 77 | 69 | 59 | 48
Oxonuanue Tabauibl b.1
HomunansHas
Tun tpanc- BTOpUYHAS 3 5 10 15 20 30 40 50 60 | 75 | 100
dhopmaropa u | Harpyska, BcA
Bapmuant uc- | Koadoduimenr
MOJTHEHUS Tpanchopma- HomuHanbHas npeiesibHas KpaTHOCTh
015031
1200/1 98 94 | 85 77 70 60 52 46 | 41 | 35 | 29
1500/1 128 | 122 [ 110 | 99 90 76 66 58 52 | 45 | 36
TB2204130001 2000/1 163 | 156 | 142 | 128 117 | 100 | 87 77 | 69 | 59 | 48
3000/1 161 | 156 | 145 | 136 127 | 113 | 101 92 84 | 75 | 63
100/5 57 | 40 | 22 15 11 - - - - - -
150/5 78 57 | 34 24 18 12 - - - - -
TB220:13005 200/5 88 67 | 42 30 24 16 12 - - - -
300/5 107 | 87 | 58 43 34 24 19 15 - - -
200/5 63 47 | 29 21 15 10 - - - - -
300/5 77 60 | 39 29 23 16 12 - - - -
TB220:116005 400/5 84 68 | 47 36 29 21 16 13 11 ] 9 -
600/5 91 78 | 58 46 38 28 22 19 16 | 13 | 10
400/5 84 68 | 47 36 29 21 16 13 11 ] 9 -
600/5 91 78 | 58 46 38 28 22 19 16 | 13 | 10
TB-220:11-10005 750/5 104 | 91 | 69 55 46 35 28 23 20 | 16 | 12
1000/5 107 | 97 | 78 65 55 43 35 29 |25 |21 | 16
500/5 83 71 | 51 40 33 25 19 16 13 | 11 8
TB-220-11-1500/5 750/5 104 | 91 | 69 55 46 35 28 23 20 | 16 | 12
1000/5 107 | 97 | 78 65 55 43 35 29 |25 |21 | 16
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1500/5 108 | 100 | 86 75 66 53 45 39 134129 23
1000/5 90 81 | 63 52 44 33 27 22 19 1 16 | 12
1500/5 92 85 | 72 61 53 43 35 30 | 26|22 17
TB20IS0005 2000/5 82 78 | 69 62 56 46 | 40 35 31 126 | 22
3000/5 64 62 | 59 55 52 46 | 41 38 35 | 31 | 26
200/5 74 58 | 38 28 21 14 - - - - -
300/5 81 68 | 48 37 30 22 16 - - - -
TB220-V-6005 400/5 85 73 | 55 44 36 27 21 18 15 ] - -
600/5 92 83 | 66 55 47 36 30 25 21 | 18 | 14
400/5 85 73 | 55 44 36 27 21 18 15 ] - -
600/5 92 83 | 66 55 47 36 30 25 21 | 18 | 14
TB220-V-10005 750/5 100 | 91 | 74 63 54 43 35 30 26|22 17
1000/5 120 | 110 | 92 78 68 55 45 39 |34 28| 22
750/5 100 | 91 | 74 63 54 43 35 30 26|22 17
1000/5 120 | 110 | 92 78 68 55 45 39 |34 28| 22
TB220-V-20005 1500/5 139 | 131 | 113 | 100 89 73 62 54 | 47 |40 | 32
2000/5 138 | 131 | 117 | 106 97 82 71 63 56 | 49 | 40

[Ipumeuanne — HomunanbHas npeenbHas KpaTHOCTh yKazaHa 0e3 yueTa TOKa Tep-

MHYECKOU CTOUKOCTH.

[Ipunoxenne B
(obs13aTenbHOE)

PacueTHbIe 3HAUCHUS COIIPOTUBJICHHA BTOpH‘IHOﬁ 0OMOTKH IMOCTOAHHOMY TOKY

npu remneparype 20 °C
Tabmuma B.1
Tun Tparcdop- Turm Tpanc-
Koaddumment Koaddummment
Maropa u Cormportusiie- dbopmatopa u Cormportusiie-
Tpanchopma- TpaHchopma-
BapuaHT Hue, OM BapHaHT Hue, OM
UH UH
WCTIOJTHEHHSI WCTIOJTHEHHUS
200/5 0,038 1200/1 17,43
300/5 0,152 1500/1 21,79
TB-220--600/5 400/5 0.190 TB-220-1-3000/1 2000/1 29.31
600/5 0,266 3000/1 43,97
400/5 0,153 100/5 0,050
600/5 0,229 150/5 0,075
TB-220-1-1000/5 750/5 0.286 TB-220-11-300/5 200/5 0.100
1000/5 0,381 300/5 0,150
500/5 0,191 200/5 0,080
1000/5 0,381 300/5 0,120
TB-220-1-22000/5 1500/5 0.571 TB-220-:600/5 400/5 0.160
2000/5 0,761 600/5 0,240
400/1 2,44 400/5 0,160
600/1 3,65 600/5 0,240
TB-220-1-1000/1 750/1 4.56 TB-220-11-1000/5 750/5 0.300
1000/1 6,10 1000/5 0,400
TB-220-1-22000/1 500/1 3,10 TB-220-11-1500/5 500/5 0,200
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1000/1 6,10 750/5 0,300
1500/1 9,22 1000/5 0,400
2000/1 12,29 1500/5 0,600
TB2204-1200/5 200/5 0,096 1000/5 0,327
TB2204-1300/5 300/5 0,143 1500/5 0,490
600/5 0,225 [iglics i 2000/5 0,667
800/5 0,299 3000/5 1,000
TB-220F12005 1000/5 0,374 200/5 0,091
1200/5 0,449 300/5 0,136
1000/5 0,518 TB-220-v-6005 400/5 0,181
1200/5 0,622 600/5 0,271
TB-220-F20005 1500/5 0,777 400/5 0,181
2000/5 1,036 600/5 0,271
1200/5 0,622 TB-220-V=1000/5 750/5 0,339
1500/5 0,777 1000/5 0,452
TB-220-E3000/5 2000/5 1,036 750/5 0,339
3000/5 1,554 1000/5 0,452
600/1 3,58 TB-220-V=200005 1500/5 0,677
800/1 4,77 2000/5 0,903
TB2201-1200/1 100071 5.97
1200/1 7,16
1000/1 14,53
1200/1 17,43
Riglig il 1500/1 21,79
2000/1 29,31

[Tpunoxenue I'
(obs13aTennbHOE)
["abapuTHbIE, yCTAHOBOYHbBIE, TPUCOETUHUTENIbHBIE Pa3MeEpPhI
1 Macca BCTPOSHHBIX TpaHC(HOPMATOPOB TOKA
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!
g
Sy
- hmax
H max
Pucynok I'.1 — TB-220-1; IT; V
Tabmuma I'.1
Tun Knumaru- Pa3zmepsl, MM
Macca
Tpanchopma- YeCcKoe max
TOpa UCHONHE- | dmin | Dmax Bimin Hinax hmax r ’
HUE
TB-220-1 V2, VXJI2; | 580 | 785 2040 218 202 143
TB-220-11 XJ12; 02; | 550 | 840 223 210 157
TB-220-V T2 350 | 600 280 180 - 94

HpI/IMC‘{aHI/IC — PaBMCpBI IMPUBCACHBI OJId VICTIOJTHCHUH C HAauOOIbIINM ICPpBUIHBIM
TOKOM.
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4 )
\ J
H max
Pucynok I'.2 — TB-220-1-1; TB-220-III
Taomuma I'.2
- Pa3mepnl, MM
Homu- Homu . | Kiamma-
Tun . HaJIbHBINA
rpanchop- HaJIbHBIN BTOpHY- THYECKOE Macca
P MEPBUYHBIN . ucnos- | D pax | A min | Hmax | L min | Max, Kr
Maropa HBIM TOK,
TOK, A A HEHHE
TB-220-I-1 | 200; 300 740 | 595 | 135 | 2040 64
300 y2; 65
600; 1000; 5 YXII2,
TB-220-111 1’500 ’ XJ12; 450 | 240 | 150 | 280 46
3000 02 38
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[Ipunoxenune /]
(obs13aTenbHOE)

Cxema CTpOMOBKHU BCTPOEHHOTO TpaHC(HOpMaTopa

20



[Ipunoxenune E
(obs13aTenbHOE)

IIT.671 238.028 PO

PacueTHbie 3HaUCHUS HaNpsAKCHUA OJI1 N3SMCPCHUA TOKa HAMarHM4ruBaHUW A

Tabmuma E.1
Tun Bapuant ncrommenus HcneiTeiBaeMoe PacueTHOE
TpanchopmaTopa 1o ko>pduimenTy OTBETBJICHUE HanpspbkeHue, B
TpaHchopManuu

600/5 600/5 200
1000/5 1000/5 300

TB-220-1 2000/5 2000/5 170
1000/1 1000/1 950
2000/1 2000/1 860
1200/5 1200/5 275
2000/5 2000/5 235
3000/5 3000/5 250

TB-220-T 1200/1 600/1 940
2000/1 2000/1 1250
3000/1 3000/1 1035
300/5 300/5 160
600/5 600/5 212

TB-220-111 1000/5 1000/5 351
1500/5 1500/5 519
3000/5 3000/5 741
600/5 600/5 187

TB-220-V 1000/5 1000/5 215
2000/5 2000/5 625
200/5 200/5 44

TB-220-I1-1 300/5 300/5 66
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