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Hacrosimee pykoBoACTBO 10 3KcIuryatauuu (PD) coaepXUT cBeleHHs 0 Ha3Have-

HUU, KOHCTPYKIIMH, XapaKTepucTukax TpaHchopmaropoB Toka TB-220 (B manbHelimem
UMEHYEeMbIE «TpaHcPOpMaTOphD»), MPEeAHA3HAUYCHHBIX IJii BHYTPUPOCCUUCKHUX TOCTa-

BOK, U YKa3aHMU:, HGO6XOI[I/IMBIC pInIb: | HpaBI/IJIBHOI)'I HX 3KCILTyaTalluu.

1 HopMmaTuBHBIE CCHLIIKH

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

['OCT 8.217-2003 I'CU. Tpanchopmatopsl Toka. MeToauka moBEpKH

I'OCT 9.014-78 EC3KC. BpemeHHasi IpOTUBOKOPPO3UOHHAS 3allUTa U3ACITUMN.
OG61ue TpeboBaHMs

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

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

['OCT 15150-69 Mamunsl, npubOpsl ¥ Ipyrue TeXHuueckue uinenus. Mcnonne-
HUS [ Pa3IMYHBIX KIMMAaTUYECKHUX paloHOB. Kareropuu, yciOBHs 3KCILTyaTallMH,
XpaHEHUsT W TPAHCIOPTUPOBAHUA B YaCTU BO3JCHCTBUS KIMMATHYECKUX (PAKTOPOB
BHEIIHEUN CPEbI

['OCT 15543.1-89 U3znenusi 31€KTPOTEXHUUYECKUE U JIPYrue TEXHUYECKUE U3Je-
ausi. OOmume TpeOOBaHHMA B YacTU CTOMKOCTM K KJIMMATUYECKUM BHEIIHUM
BO3JICUCTBYIOINM (paKTOpam

['OCT 23216-78 NU3nenus 35IeKTPOTEXHUYECKUE. XPAHEHUE, TPAHCIIOPTUPOBAHME,
BpEMEHHAsI MPOTUBOKOPPO3UOHHAS 3alllMTa, ynakoBka. OOmue TpeOoBaHUS M METOJbI
WCTIBITAHUIN

I'OCT 32144-2013 Onektpuueckas 3Heprusd. COBMECTUMOCTb TEXHHUYECKUX
CPEICTB 3JIEKTpOMarHuTHas. HopMbl kadecTBa 3JIEKTPHUYECKOW 3HEPrUHM B CHUCTEMAX
ANIEKTpOCHAOKeHUs O0LIeT0 Ha3HAUCHHUS

['OCT P M3K 61869-2-2015 Tpauchopmaropsl uzmepurensusie. Yacts 2: Jlo-
MIOJTHUTEINIbHBIE TPeOOBaHMS K TpaHChOopMaTOpaM TOKa

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUHN 3JIEKTPOOOOPYIOBAHUS

[IpaBuna mno oxpaHe Tpyda MNOpH  JKCIUTyaTallud  3JEKTPOYCTAHOBOK

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

ckou deneparun
[TpaBuiia TEXHUYECKOM SKCIUTyaTallMH 3JEKTPOYCTaHOBOK OTpeOuTeNnei

[TpaBuna ycTpoiicTBa 3JIeKTpOyCcTaHOBOK. CepMoe u31aHue

2 TpeOoBaHus 0€30MIACHOCTH

2.1 Ilpu npoBeaeHnn BceX pabOT JOJKHBI BBITIOJHIATHCA MpaBUiia TEXHUKH 0e3-
OTMACHOCTH, JEUCTBYIOIIUE HA NMPEINPUITHH, IKCIUTYaTUPYIOIIEeM TpaHCHOPMATOPHI.

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

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

2.3 Ilpu skcryararuu TpaHcpopmMaTopoB HEOOXOAUMO UCKIFOYUTH Pa3MbIKaHUE
BTOPUYHON OOMOTKH.

2.4 Ecnu B miporiecce dKCIUTyaTaluy OTHaaaeT Heo0X0AMMOCTh B UCIIOJIb30BaHUM
TpaHcpopMaTOPOB, KX BTOpUUHAS 0OMOTKA JTOJKHA OBITh 3aMKHYTa HAKOPOTKO.

2.5 IlpousBojicTBO paboT Ha TpaHchopmaTopax 0e3 CHATHUS HAMPSHKEHUN C IIHHBI,

SIBJISTFOIIICHCS] TIEPBUYHON OOMOTKOM, HE JOMYCKAeTCs.

3 Onucanue u padora TpanchopmMaTopos

3.1 Ha3nauenue tpancopmaTopos

Tpanchopmaropsl npeaHazHAUYEHbI Ui MEpeJadyd CUTHANa U3MEPUTEIbHOW WH-
dbopmManuy U3MEpUTETHHBIM MPUOOpPaM U (WJIM) YCTPOWCTBAM 3aIllUThl M YIPABICHUS B
Hensx nepemeHHoro toka yactoroit 50 I'n. TpancdopmaTtopsl BcTpauBaroTCsi B BBIKIIIO-
YaTeau WK CUIOBbIE TPAaHC(HOPMATOPHI.

Bcerpoennnsie TpaHchopmaTopsl TOKa OTHOCSTCS K 3JIEKTPOOOOPYAOBAHMIO HA
kiacc HampspkeHust 0,66 kB u mosToMy Moryt ObITh yCTaHOBJIEHBI Ha BBOJ JIFOOOTO
KJIacca HaIlpsKeHHs MPU YCJIOBUHU, YTO OHM 00ECTIEUMBAIOT 3aJJaHHbIE XapaKTEPUCTHKH,
U YTO MOCAJ0YHbIE pa3Mephl BBO/A MO3BOJSIOT X YCTaHOBKY. B 0003HaueHUN BCTPOECH-

HOTO TpaHcopMaTropa OTOOpaXEH HE €ro KJIacC HAMPSDKEHHs, a KJIacC HampsKEHUS
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BBICOKOBOJIbTHOTO BBOJA, IOJ] KOTOPBIM MEepBOHAYaJIbHO OBLT pa3paboTaH JaHHBIN

BCTPOEHHBII TpaHC(HOPMATOp TOKA.

Tpanchopmaropsl HM3roTaBAMBAIOTCS B KIMMATHUYECKHX MCIOMHEHHUSIX «Y»,
«YXJI», «XJI» u «O» kareropuu pazmenienus 2 no 'OCT 15150.

Tpanchopmarops! npegHazHadeHbl 17151 paObOThI MPU CAEAYIOUUX KIMMATHUYECKUX
YCIIOBHSIX:

- BEpXHEEe 3HAUEHHUE TeMIlepaTypbl oKpyxaromero Bozayxa 40 °C nis ucnonHe-
Huit «Y XJD», «Y» u «XJI», 45 °C nasg ucnonaerus «O»;

- HIKHEE 3HA4YCHHE TEMIIEPATYpPbl OKPYKAIOIIEro Bo3ayxa MuHyc 45 °C nis uc-
noiaHeHus «Y», Munyc 60 °C st ucnonHeHud «Oy», «YXJD» n «XJIy;

- OTHOCHUTENbHas BIaXHOCTh Bo3ayxa — 100% mnpu 25 °C nmnsg vCnoOJIHEHH
«YXII», «¥Y» u «XJI», 1 100% mpu 35 °C qia ucnnonaenus «O» o 'OCT 15543.1.

Tpanchopmaropsl MOTYT paboTath B cpeie TpaHCHOpMATOPHOTO Macia MM CMe-
CH BO3/lyXa C MacjoM.

Jnst TpanchopMaTopoB, BCTPaMBAaEMbIX B MAaCISHBIE BBIKIIOYATENH, TEMIIEpaTypa
TpaHc(hOpMAaTOPHOTo Macia, OKpy»aroriero tpancdopmarop, He Boitre 90 °C, mist TpaHc-
(bopMaTopoB, BCTpaBaEMbIX B CHJIOBbIC MACIIsTHbIC TpaHchopMaTopsl, He Bbiie 95 °C.

BricoTa yctanoBku Haj ypoBHEM Mops He 6osee 1000 m.

3.2 TexHHUYECKUE XapaKTEPUCTUKU

3.2.1 OCHOBHbBIE TEXHUYECKHE XaPAKTEPUCTUKH PUBEACHBI B IPUIIOKEHUH A.

Cormacao 'OCT P MOK 61869-2 nist KOHKpETHOTO TpaHchopmaTopa, eciii OJHO
Y3 3HAYEHUI HOMUHAJIBHOM HArpy3Ku SIBJIIETCS CTAHAAPTHBIM JUISl OJTHOTO Kilacca TOY-
HOCTH, TO Ui APYroro Kiacca TOYHOCTH JOMYCKAaeTCsi 3HAYEHUE Harpy3Ku, He
ABJISIFOLIEICS CTAaHAAPTHBIM 3HAUEHUEM.

Tparcdhopmatopsl Ki1acca TOYHOCTH 3, C YKa3aHHOW HOMHUHAIBHOW MpeaenbHOM
KpPaTHOCTBIO, MOTYT HCIIOJb30BATHCS KaK 3allUTHBIE Kiacca TouHoctu 10P ¢ Toit xe ca-
MOI HOMUHAJIBHOU MpeNeabHON KpaTHOCThIO. TpaHcopmaTopsl kiaccoB TogHoctu 0,5
1 1, ¢ yKa3aHHON HOMHUHAJIBHON NpPENEIbHONM KPAaTHOCTBIO, MOTYT MCIOJIb30BAaThCS Kak
3amuTHBIE Ki1acca TouHocTd SP umu 10P ¢ Toit ke camoil HOMUHAIBLHOM MpeAeIbHOMN

KPaTHOCTBIO.
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Ecnmu HOMuHaBHAS TipefieNibHasl KpaTHOCTh HE yKa3zaHa, TO TpaHChOpMaTop Kak 3a-

LIUTHBIM UCIIOJB30BATHCS HE MOXKET!

3.2.2 PacueTHble 3HAYEHHS HOMHHAJIBHOM MPENENbHON KPAaTHOCTU IPHUBEIEHBI B
IIPWIOKEHNH b.

3.2.3 PacueTHble 3HaYeHHUS CONIPOTHUBIICHNUS OOMOTOK MOCTOSIHHOMY TOKY ITPHUBECHBI

B IIPWIOKEHNH B.

3.3 YcrpoiicTtBo

Tpanchopmarop coCTOUT U3 TOPOUAATBEHOTO MAarHUTONPOBOIA, HA KOTOPHIN paB-
HOMEpPHO HaMOTaHa BTOpUYHas oOMoTKa. [[1st momydeHus pa3nudHbIX Ko3()PHUIIEHTOB
TpaHcpopMaluu BTOpUYHAsT OOMOTKA UMEET HECKOJIbKO OTIaeK.

[lepBuuHOi 0OOMOTKOM TpaHC(POpMaTOpa CIYKUT BHICOKOBOJIBTHBIN BBOJI BBIKIIIO-
qaTelst Wi CUIIOBOTO TpaHcopMartopa.

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

TOPOB MPUBEACHBI B MPUIOKEHUH [

3.4 MapxkupoBka

Croponsl TpanchopmaTtopa, COOTBETCTBYIOIINE JTUHEHHBIM BBIBOJAM MEPBUUHON
nenu, ooo3nauensl JI1 u JI2. BeiBobl BTOpHUHON 00MOTKH UMEIOT MapkupoBky U1, N2,
N3, 14, 1s.

Tpanchopmarop umeer TabIMUKYy C yKa3aHUEM OCHOBHBIX TEXHHUYECKUX JAHHBIX
TpaHcopMaTopa U MNPEayNpEeKAA0MEed HAAMUCHI0 O HANPSDKEHWH Ha Pa3sOMKHYTBIX
BTOPUYHBIX OOMOTKAX.

4 Jxcruyaranus Tpancgopmaropa

4.1 ToaroroBka TpaHchopmaTopa K dKCIUTyaTalluu

TpancpopmaTopsl MOHTUPYIOTCSI HA BHICOKOBOJIBTHBIX BBOJAX BBIKIIIOUATENS WU
CUJIOBOT'O TpaHc(opMaTopa B COOTBETCTBUM C MHCTPYKLIMEH 110 MOHTAXY 3TUX U3EIHIA.

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

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

CxeMa CTpOIOBKY MpUBE/EHA B MpuioxkeHuu /.
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[lepen BBOJOM B 3KCILTyaTaluio TpaHC(HOPMATOPhI JOIDKHBI ObITh MOABEPTHYTHI HC-

MBITAHUSAM B COOTBETCTBHU C pa3fesioM « TexHnueckoe 00cayKuBaHue» Hacrosiero PO.

BHUMAHUE! KABEJIb ITIOAKJIIOYAETCA K HCIIOJIB3YEMbBIM OT-
BETBJIEHUSIM BTOPUYHOM OBMOTKH. OCTAJIBHBIE OTBETBJIEHMS
BTOPUYHON OBMOTKM HE 3AKOPAUMBAIOTCS 1 HE 3A3EMJISIFOTCS!

4.2 DkcrlyaTallMOHHBIE OTPAaHUYEHUS

OKcrutyatanus TpaHCPOpMaTOPOB AOHKHA TMPOU3BOAUTHCS B COOTBETCTBHH C
«IIpaBunamMu ycTporcTBa 3JIEKTPOYCTAaHOBOK», «IIpaBuinaMy TEXHMYECKOW SKCILTyaTa-
IIUU DJIEKTPOYCTAHOBOK moTpeduteneit» u «lIpaBminaMu TeXHHYECKOW SKCILTyaTalluu
ANEKTPUYECKUX CTAaHLMKU U ceter Poccuiickoit denepanumn» npu CIEAYIOIUX OTPaHUYE-
HUSAX:

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

- JUIMTEIIbHOCTh U 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 OTHOILIEHUIO K HauboJbIeMy padoueMy epBUYHOMY TOKY;

- KauecTBO  JJIEKTPO3HEPrMU  JIOJDKHO  COOTBETCTBOBATh  TPEOOBaHUAM

I'OCT 32144.

S IloBepka TpanchopMaTopoB

5.1 Tpancdopmaropsl Toka nosepsitorcss B coorBerctBun ¢ ['OCT 8.217. UnTep-

BaJl MEXAy OBEpKaMHu 16 Jier.

6 Texnuueckoe 00CJy:KUBaAHHE

6.1 Ilpu TexHuyeckoM OOCITyX)UBaHMM TpaHcPopmaropa coOOaTh yKa3aHUs
pasnena « TpeboBaHusi 6€30MACHOCTHY» HACTOAILETO PYKOBOACTBA.

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

[Tpu TexHrYEeCKOM OOCTYKUBAHUM MPOBOJSATCA CIAEAYIOIIHNE PAOOTHI:

- IPOBCPKA HAJACIKHOCTHU KOHTAKTHBIX COCHHHCHHﬁ;
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- ACIIBITaHUsA, 00OBEM U HOPMBI KOTOpBIX ycTaHoBieHbl P/l 34.45-51-300-97. Me-

TOABl MCIBITAHWUM — B COOTBETCTBMM C “TIpaBuinaMm TEXHMYECKOW OKCIUTyaTaluu
ANEKTPUYECKUX CcTaHUMK W cerel PD” u “llpaBunamu TEXHUYECKOM 3SKCIUTyaTalUd
ANEKTPOYCTAHOBOK MOTPEOUTENE” ¢ yU4ETOM JONOJHUTENbHBIX yKa3aHUi 6.2. HacTos-
mero PO.

6.2 Yka3zaHus 1 peKOMEHJalUH 10 METOAaM MPOBEAEHUS UCIBITAHUI U OLICHKE UX
pE3yNbTAaTOB:

- IPU UCHBITAHUU JIEKTPUUECKON MPOYHOCTH U30JSIUU BTOPUUHON OOMOTKH HC-
IIBITATEIILHOE HANIPSKEHHUE NTPUKIIAABIBACTCS MEXAY 3aMKHYTBIMU HAKOPOTKO BBIBOJIAMH
BTOPUYHON OOMOTKH M 3a3eMJICHHBIMU YacTsMH. M3omsamust TpanchopmMaTopoB I0JKHA
BBIJIEP/KUBATh HMCIBITAHUE HANPSDKEHUEM MPOMBINUIEHHOM 4acTtoThl 3 KB cormacHo
I'OCT 7746;

- TIPY U3MEPEHHUU COTMPOTUBIICHUS M3OJSIUN BTOPUYHON OOMOTKM HAMPSIKEHHE OT
MEraoMMeTpa MPUKIAAbIBACTC MEXIYy 3aMKHYTHIMH HAaKOPOTKO BBIBOJAMH BTOPUYHOMN
OOMOTKH U 3a3eMJICHHBIMU YacTsiMu. V3mepenne npoBoautcst meraommerpom Ha 1000 B.

Conportusnenue n3oasiuuu - He meHee 20 MOwM;
- U3MepEeHNe TOKa HaMarHHYMBAHUS BTOPUYHBIX OOMOTOK JIJIs 3aIUTHI IPOBOAUTCS
1o 'OCT 7746. PacueTHble 3HaU€HUsI HAIPSLKEHUSI IPUBEACHBI B IPHIIOKEHUH E.
H3mepeHHoe 3HaYeHHE TOKa HAMAarHMYMBAaHUS YKa3bIBA€TCS B MACHOPTE Ha TpPaHC-
dbopmarop.
Jnist u3MepeHus ToKa HaMarHU4MBaHusl OOMOTKH JIJIs1 U3MEPEHU He0OX0AUMO TIIaB-
HO TIOJJHUMATh HAIPsDKEHUE JI0 TeX IMOop, MOoKa 3HaYeHHe TOKAa HaMarHWYMBaHUS He OyaeT
paBabiM 100 % - 150 % (ue Oomnee!) oT 3Ha4YeHus, yKazaHHOro B macmopte. [Ipu sTom
HaMNpsHKEHUE JOHKHO OBITh MEHbIIE MM PABHO 3HAYCHHUIO, YKa3aHHOMY B ITaCIIOPTE.

[To ycMOTpeHHIO TpEeanpHUsaTHs, IKCIUTYyaTHPYIOUIEro TpaHCPOopMaTOphl, 00BEM
paboT MO TEXHUYECKOMY OOCITYKHBAHUIO MOXKET ObITh COKPAIIICH.

6.3 Tparcdopmatopsl HE TpeOYIOT PEMOHTA 3a BECh CPOK CIykObI. [Ipu HecooT-
BETCTBUM  TEXHUYECKUX  MapaMeTpoB  TpaHCHOpPMATOpOB  HacrosmeMmy PO,

TpaHchopMaTOpbl HEOOXOAMMO 3aMEHUTb.
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7 TpeboBaHusA K NOATOTOBKE MEPCOHAJIA

7.1 Ilpu yctaHoBke TpaHC(OpPMATOPOB B BBIKJIIOYATENb WM CUIIOBOM TpaHChOp-
MaTop, pabOThl MOJDKHBI MNPOBOJUTHCA IO PYKOBOACTBOM M HaOmogeHuem WTP
pabourMH, 0OYYEHHBIMU BBITIOJIHEHUIO HEOOXOIUMBIX ONEpaluii U UMEIOUMMU KBaJIH-
(UKaIMOHHBIN pa3psii HEe HUXKE 3.

7.2 1lpu TeXHMUECKOM 00CITY>KMBAaHUU TPAHCPOPMATOPOB U MPOBEICHUH UCIIBITA-
HUM  paboOThl JOJDKHBI  MPOBOAMTHCS  OOYYEHHBIM  MEPCOHAIOM, MPOIICAIINM
CHEIUAJIbHYIO MOJArOTOBKY M CTAXUPOBKY, U JOMYIIEHHBIE K TPOBEACHUIO UCIIBITAHUI B

JNIEUCTBYIOIIEH JIEKTPOYCTAHOBKE.

8 YnakoBka. Xpanenue

8.1 Tpancopmatopsl OTHPABISAIOTCS C MPEANPUATUS-U3TOTOBUTENSI B TapHBIX
AIIMKAX UM KOHTEMHEpax, a TAK)KE B 3aKPBITHIX aBTOMAILIMHAX.

8.2 Tpanchopmaropbl 0OMOTaHBI YITAKOBOYHOM TIJICHKOM.

8.3 XpaHeHue u CKJIagupoBaHuE TpaHC(HOPMATOPOB MOKET MPOU3BOAUTHCS B 3a-
KPBITHIX TOMEIICHUSIX B YITAKOBKE WJIU O€3 Hee.

8.4 Ilpu xpanenuu TpaHchopmMaTopoB O0€3 YIaKOBKH JOJIKHBI ObITh MPUHATHI Me-
pbl MPOTHUB BO3MOXHBIX MOBPEXKACHUN, a HMEHHO, HEOOXOAMMO HCIOJIb30BATh
KapTOHHBIE MPOKIIAJKK MEXAY TpaHchopMaTOpaMu Ha BCIO TOPLIEBYIO YacTh, HAIIPUMED,
13 ropUPOBAHHOTO KaPTOHA.

[Ipu 3TOM HOmMycKaeTcs CIEAYIOIIEE KOJIMYECTBO YCTAHOBJIEHHBIX IPYr Ha Apyra
TpaHchopmMaTOpoB ToKa: He Oosiee Tpex mpu Bece 10 S0 Kr; He Oojee AByX MpHU Bece OT
50 no 100 kr. ITox HuxHMM TpaHChOPMATOP TOXKE HEOOXOAMMO MPOJIOKUTH KAPTOHHYIO
IPOKIAIKY.

8.5 VYcnoBusi xpaHeHUs TpPaHCHOPMATOPOB KIMMATHUYECKUX HCIOTHEHUN «Y»,
«XJI», «YXJI» n0omKHBI COOTBETCTBOBATh YCJIOBUSM XpaHEHUs 5, TpaHCHOPMATOPOB
ucnoyiHeHus «O» - ycnmoBusim xpanenus 3 'OCT 15150.

8.6 Cpok 3auuThl TpaHCPOPMATOPOB O€3 MEPEKOHCEPBAIIUU — TPU TOJa Il yCIo-
BUI XpaHEHUs S 1 ouH roj 1 yeaoBuil xpanenus 3 'OCT 15150.

Cpok ucuncnsercs OT JaTbl KOHCEpBAlMU, YKa3aHHOW B MACIOPTE Ha U3JIEIIHE.

8.7 Konceppauuto npoBoauth no 'OCT 9.014 macnom K-17 'OCT 10877 wnm
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JIPYrMM KOHCEpBaHTOM U3 npeaycmorpennbix 'OCT 23216.

8.8 IIpu xpanenun TpanchopMaTopoB HEOOXOAUMO H30eraTh PE3KON CMEHBI TEM-

nepaTtyp, 0COOCHHO PEe3KOT0 OXJIaKIACHHUS.

9 TpancnoprupoBaHue

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

9.2 JlonmyckaeTcsi TpaHCIIOPTUPOBATH TpaHCHOPMATOPhl 0€3 YNAKOBKUM B KOHTEM-
Hepax M 3aKpbIThIX BUAAX TpaHCIOpTa (BaroHax, aBTOMAIlMHAX, CaMOJIETaxX), TPHUHSB
MEpbI IPOTUB BO3MOKHBIX IMOBPEXKICHUH, YKa3aHHbIE B 8.4 HacTossmux PO.

He nonyckaercs moJHUMAaTh WM NEepemMeniaTh TpaHchopMaTophl 3a BbIBOABI OT-
BETBJICHUN BTOPUYHON OOMOTKH.

9.3 Knumartnueckue ¢akTopbl MpU TPAHCIIOPTHUPOBAHUM JOJIKHBI COOTBETCTBO-
BaTh [ UCTIOJHEHUN «Y», «YXJD» u «XJI» ycnoBusim xpanenus S T'OCT 15150, a nna
ucnoyiHeHus «O» — ycnoBusim xpanenust 6 T'OCT 15150.

9.4 TpancnopTupoBaHue TpaHCHOPMATOPOB B caMoOjIeTaxX JOKHO MPOU3BOIUTHCS
B OTAIJIMBAEMBIX T€PMETU3UPOBAHHBIX OTCEKAX.

9.5 Ilpu TpancnopTupoBaHUU TpaHC(HOPMATOPOB HEOOXOAMMO M30€raTh PE3KOM

CMCHEI TEMIICpATyp, 0COOEHHO PE3KOT0 OXJIAKIACHHA.

10 YTuanzanusa

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

10.2 ITocne okoHUYaHUsI CpPOKa CIY>KObI TpaHC(HOPMATOPHI MOJIEKAT CIIUCAHUIO U
YTUIIU3ALINH.

10.3 IIpu yTunu3zanuu 10KHBI ObITh BBITTOJIHEHBI CIEAYIOUNE PEKOMEHJAIUH:

- METaJUTMYEeCKUE COCTaBHbIE YacTH TpaHchopmaropa (Meab, CTallb IEKTPOTEX-
HUYECKass U KOHCTPYKIIMOHHAsA), BBHICBOOOXKICHHBIE MEXAaHHUUYECKHM ITYTEM, JOJKHBI
OBITh CIaHbI HAa MIPEANPUATHSA 10 TIepepabOTKe BETHHIX U YEPHBIX METAIIJIOB,

- KapTOH U JIpyTHe U30JSUOHHBIE MAaTEPUANIbl OTIPABUTh HA MOJUTOH TBEPABIX

OBITOBBIX OTXOOB.
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[Ipunoxenue A
(obs13aTenbHOE)

TexHuueckue XxapakTEPUCTUKUA BCTPOEHHBIX TpaHC(HOPMATOPOB TOKA

Tabmuma A.1
. | Bropuunas Harpy3ka mpu| Tox JlnuTens-
Tun Bapy- | HommHabHbiii cosq = 0,8 B KIIacce TO4- | repmu- Homu- HOCTB
aHT TOK, A B-A . | HampHas
Tpancgop- HOCTH, YecKoi poTeKa-
UCTION- 05 ] . npeaeIbHas
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
200 - - - 40 -
300 - - 20 - 20
600/5
TB-220-1 400 - - 30 - 20
600 10 - | 50| - 18
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*
3
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-220-11 | 1200/5 5 40
1000 30 - - - 40%*
1200 30 - - - 33

10
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[Tponomxkenue Tabmuibr A.1

. | Bropnynas Harpy3ka nmpu | Tok JlnuTens-
Tun Bapyr- | HOMHMHATbHBIL | ¢ = 0,8 B KI1acce TO4- | Tepmu- Homu- HOCTB
aHT TOK, A B-A . | HaJbHad
Tpancgop- HOCTH, YecKoi npoTeKa-
UCTION- 05 ] . npeaebHas
Maropa nepsud- | BTopu4- | Y5 3 CTOMKO- HUSI TOKA
HEHUS . o | (5P wm | (5P wm 10 KpPaTHOCTh
HbBIH HBII 10P) 10P) (10p) CTH, KA K. 3., C
1000 30 - - - 40%*
1200 30 - - - 33*
2000/5
1500 30 - - - 27*
2000 30 - - - 20*
5
1200 30 - - - 33%*
1500 30 - - - 27*
3000/5
2000 30 - - - 20%
3000 30 - - - 13*
600 - 15 - - 50
800 20 - - - 50%*
TB-220-11 | 1200/1 40
1000 30 - - - 40*
1200 30 - - - 33*
1000 30 - - - 40%*
1200 30 - - - 33*
2000/1 1 3
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%

11



Oxkonuanue Tadmuis A. 1
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Homunansnpiii | BTOpuuHas varpyska npu | Tok Tep- Jlmarens-
Bapu- A cosp=0,8 B Ki1acce TouHo- | MuuecKoil |  Homu-
Tun TOK, ’ . HOCTb
aHT ctu, B-A CTOHMKO- HaJbHas
Tpancop- IpoTeKa-
HUCIIOJI- 05 1 CTH, KA |mpenenbHas
Maropa nepBud- | Bropud- | Y5 3 HUSI TOKA
HCHUS N o | (5P wm | (5Pwm 10 (kpaT- | KpaTHOCTb
HBIT HBIT by | topy | (0P HoCTE) K.3.,C
400 - 30 - - 21
600 30 - - - 25%
1000/5
750 40 - - - 25%
1000 50 - - - 25%
500 - 30 - - 25%
750 40 - - - 25%
TB-220-1II | 1500/5
1000 60 - - - 25%
1500 75 - - - 25%
1000 - 60 - - 19
1500 75 - - - 22
3000/5
2000 100 - - - 22
3000 100 - - - 25%
5 (25) 3
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 i 40 i i H5k
1000 30 40 - - 25%
750 - 50 - - 25%
1000 - 60 - - 25%
200075 1500 75 - - - 25%
2000 100 - - - 25%
[Ipumeuanus

1 *3HadyeHre HOMUHAIBHON MPEAECTBbHON KPAaTHOCTH OTPAHUYEHO TOKOM TEPMU-

YeCKOU CTOMKOCTH.

2 **BtopuuHas Harpy3ka, Ipy KOTOPOH rapaHTHpOBaHAa HOMUHAJIbHAS MPEAeIb-

Hast KpaTHOCTD.

12
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3 Ilo cornacoBaHMIO C 3aKa3UMKOM JIONTyCKAeTCs U3rOTOBJIEHUE TPaHC(HOPMATOPOB

C APYI'UMH TCXHUYCCKNUMHU XaPAKTCPHUCTHUKAMHU.

Ta0muma A.2
= 2 HomunaneHbii BTOquHiH HarpY3Ka iy o iuanmmii TpexcekyH-
= 5 npu cos ¢ = 0,8 B knac- N
Tun tpanc- | & 2 TOK, A kod(urmeHt HBII TOK
S = ce TounoctH, B-A .
dbopmaropa | & S 0€30MacHOCTH | TEPMUUYECKON
- g fICpBHIH- | 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 *TepMuueckasi CTOMKOCTb JJIsl JAHHOTO MCIOJHEHHUS yKa3aHa mpu oOMOTKe, 3a-
MKHYTON Ha HOMUHAJIbHYIO Harpy3Ky.
2 Tlo corynacoBaHMIO ¢ 3aKa34YUKOM JOMYCKAETCsl U3rOTOBJIEHHE TPaHC(HOPMATOPOB

C APYITMMH TCXHUYCCKUMH XapaKTCPHUCTUKAMMU.

13



PacueTHbie 3HaU€HUS HOMMHAJIbHOM HpCHCHLHOﬁ KpaTHOCTHU B 3aBUCUMOCTHU

[Ipunoxenue b
(obs13aTenbHOE)

OT BTOPUYHOM HArpy3ku s kinacca 10P

IIT.671 238.028 PO

Taomuma b.1
HomunansHas
Tun tpanc- BTOPUYHAS 3 5 10 15 20 30 40 50 60 | 75 | 100
(opmaropa u | Harpyska, B-A
BapUaHT Koadduuument
UCIIONHEHNs | TpaHchopMa- HomunaneHas npenensHasi KpaTHOCTh
81705
200/5 64 54 | 37 28 22 16 11 - - - -
300/5 58 54 | 43 35 29 21 17 14 12 | - -
TB-22016005 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 | 28 126 | 23
2000/5 46 47 | 45 44 43 40 38 36 34 132 | 28
400/1 96 85 | 64 51 42 31 25 21 17 114 ] 10
600/1 105 | 97 | 78 65 55 43 35 29 [ 25|21 ] 16
TB-2201-100071 750/1 122 | 113 | 92 77 66 52 42 36 31 126 | 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-2201-200071 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 24120 16
800/5 70 67 | 61 55 50 43 37 32 129125 20
TB2201-12005 1000/5 84 81 | 73 66 61 52 45 40 35 130 | 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-2201120005 1500/5 41 41 | 39 38 37 35 33 31 29 127 | 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 29 127 | 24
TB220130005 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-2201-120071 1000/1 212 | 188 | 147 | 121 102 | 78 63 53 45 | 37 | 29
1200/1 320 | 276 | 205 | 164 136 | 101 | &0 67 57 | 47 | 36
1000/1 87 8 | 75 67 61 52 45 39 35 130 | 24
1200/1 98 94 | 85 77 70 60 52 46 | 41 | 35| 29
TB-220-1-200071 1500/1 128 | 122 | 110 | 99 90 76 66 58 52 1 45 | 36
2000/1 163 | 156 | 142 | 128 117 | 100 | 87 77 69 | 59 | 48

14




Oxkonuanue tadmuis! b. 1
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HomunansHas
Tun Tpanc- BTOpUYHAS 3 5 10 15 20 30 40 50 60 | 75 | 100
(dhopmaropa u | Harpyska, BcA
BapmuaHt uc- | Koadduimenr
MOJTHEHUS Tpanchopma- HomunanbsHast mpenensHasi KpaTHOCTh
N
1200/1 98 94 | 85 77 70 60 52 46 | 41 | 35 | 29
1500/1 128 | 122 | 110 | 99 90 76 66 58 52 1 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 13 111 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
750/5 104 | 91 | 69 55 46 35 28 23 20 | 16 | 12
TB220:1-15005 1000/5 107 | 97 | 78 65 55 43 35 29 | 25|21 | 16
1500/5 108 | 100 | 86 75 66 53 45 39 34129 | 23
1000/5 90 81 | 63 52 44 33 27 22 19 | 16 | 12
1500/5 92 85 | 72 61 53 43 35 30 |26 |22 17
TB-220:11:30005 2000/5 82 78 | 69 62 56 46 | 40 35 31 126 | 22
3000/5 64 62 | 59 55 52 46 | 41 38 35 |1 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
TB-220-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

[Tpumeuanue — HomuHabHAS peienbHas KPaTHOCTh yKa3aHa 0e3 ydeTa ToKa Tep-

MHUYECKOU CTOUKOCTH.
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[Ipunoxenne B
(obs13aTenbHOE)

PacueTHbIe 3HAaUCHUS COIIPOTHUBJICHHA BTOpH‘IHOﬁ 0OMOTKH IIOCTOAHHOMY TOKY

npu remneparype 20 °C
Ta6muma B.1
Tun Tparcdop- Tur Tpanc-
Koaddumment Koaddumment
Maropa u Cormportusiie- dbopmatopa u Cormnportusiie-
Tpanchopma- Tpanchopma-
BapuaHT Hue, OM BapHaHT aue, OM
UH UH
WCTIOJTHEHUSI 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-220-1-1000/5 750/5 0.300
1000/1 6,10 1000/5 0,400
500/1 3,10 500/5 0,200
1000/1 6,10 750/5 0,300
TB-220-1-22000/1 1500/1 9.22 TB-220-11-1500/5 1000/3 0.400
2000/1 12,29 1500/5 0,600
TB-220-1-1-200/5 200/5 0,096 1000/5 0,327
TB-220-1-1-300/5 300/5 0,143 1500/5 0,490
600/5 0,225 TB-220-IE30005 2000/5 0,667
800/5 0,299 3000/5 1,000
TB-2201-1200/5 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-2201:20005 1500/5 0,777 400/5 0,181
2000/5 1,036 600/5 0,271
1200/5 0,622 TB-220-V-10005 750/5 0,339
1500/5 0,777 1000/5 0,452
TB-2201-:3000/5 2000/5 1,036 750/5 0,339
3000/5 1,554 1000/5 0,452
600/1 3,58 TB-220-V-20005 1500/5 0,677
800/1 4,77 2000/5 0,903
TB-220-1-1200/1 100071 5.97
1200/1 7,16
1000/1 14,53
1200/1 17,43
TB-220120001 1500/1 21,79
2000/1 29,31
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[Ipunoxenue I
(obs13aTenbHOE)
["abapuTHble, yCTAHOBOYHbBIC, TPUCOEANHUTEIbHBIE Pa3MEPhI
M Macca BCTPOCHHBIX TPaHCHOPMATOPOB TOKA

] i
8
Sy
- hmax
H max
Pucynok I'.1 — TB-220-1; IT; V
Tabmuma I'.1
Tun Knumaru- Pazmepsl, MM
Macca
Tpanchopma- YeCcKoe max
TOpa ucnosiHe- | dmin | Dmax Bmin Hinax himax r ’
HUE
TB-220-1 V2; VXJ12; | 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 OJIAd VCTIOJTHEHUH C HauOOIbIINM INCPpBUIHBIM
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- HaJIbHBIHN BTOpHY- THYECKOE Macca
P MEPBUYHBIN . ucnosl- | D pax | dmin | Hmax | L min | Max, Kr
Maropa HBIHM 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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[Ipunoxenne /]
(obs13aTenbHOE)

Cxema CTpONOBKH BCTPOEHHOTO TpaHC(HOpMaTopa
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[Ipunoxenune E
(obs13aTenbHOE)

IIT.671 238.028 PO

PacueTHbie 3HAUCHUS HalPsAKCHUA IJI1 U3MCPCHUA TOKA HAMAarHU49MBaHU A

Taomumna E.1
Tun Bapuant ncronmenus HcneiTeiBaeMoe PacuetHoe
TpanchopmaTopa 1o ko>pduimenTy OTBETBJICHUE HanpsbkeHue, 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- 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-III 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-220-1-1 300/5 300/5 66

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax u noaaepxku obpawantecs:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tvuneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98

Mepmb +7 (342) 233-81-65
PocToB-Ha-[loHy +7 (863) 309-14-65
PsizaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNeTepbypr +7 (812) 660-57-09
CapatoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBcK +7 (8422) 42-51-95
Yba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensabuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35

cauT: cztt.pro-solution.ru| an. noyra: ctz@pro-solution.ru
TenedoH: 8 800 511 88 70
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