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Hacrosimee pykoBoACTBO 10 3kciutyaTauuu (PD) comepkuT cBeneHus 0 Ha3Haye-
HUU, KOHCTPYKILIUH, XapakTepuctukax tpaHchopmaropoB Toka TB-110-IX-3 (B nmanb-
HEHIIeM UMEHYeMble «TpaHC(hOPMATOPbI»), MPEAHA3HAYCHHBIX AJISi BHYTPUPOCCHMCKUX

IMIOCTABOK U YKa3aHMU:, HGO6XOI[I/IMBIC I HpaBI/IHBHOﬁ HX 3KCILTyaTaluu.

1 HopMmaTuBHBIE CCHLIIKH

1.1 B HacTosiiieM pyKOBOJICTBE IO KCIUTyaTallid UCIOJIb30BAaHbI CCHUIKM Ha Clie-
IYIOIIME CTAHIAPTHI:
I'OCT 8.217-2003 T'CH. Tpanchopmaropsl Toka. MeTorka moBepKu
I'OCT 9.014-78 EC3KC. BpemeHnHasi mpOTHBOKOPPO3MOHHAS 3amuTa uzaenuii. Oomme
TpeOoBaHUS
I'OCT 7746-2015 Tpanchopmatopsl Toka. O0IHME TEXHUYECKHE YCIOBUS
I'OCT 8865-93 Cucremsl siekTpuueckor u3osiuu. OleHKa HarpeBOCTOMKOCTH U
KJaccuduKaIus
I'OCT 10877-76 Macno koHncepBainimonnoe K-17. Texuuueckue ycioBus
I'OCT 15150-69 Marmunsl, mpubopsl U Apyrue TeXHUUECKUe u3aenus. Vcrnoanenust st
Pa3IMYHBIX KIMMAaTUYECKUX paiioHOB. KaTeropuu, ycnoBusi KCILTyaTalli, XpaHEHUs U
TPAHCIIOPTUPOBAHMS B YACTHU BO3ACHCTBUS KIIMMATHUYECKUX (PAKTOPOB BHEUTHEN CPEIbl
I'OCT 15543.1-89 Uzaenus 25IeKTpOTEXHUYECKUE U IPyTHe TeXHUYeckue uzaenus. O0-
mue TpeOOBaHMS B YACTU CTOMKOCTH K KJIMMATUYECKMM BHEIIHUM BO3JEUCTBYIOIIMM
(haxTopam
['OCT 21130-75 U3penust 31€KTPOTEXHUUECKUE. 3aKUMbI 3a3€MJISIIOIIME U 3HAKHU 3a-
3emiieHus1. KOHCTpyKIHs U pa3Mepbl
I'OCT 23216-78 N3nenus >NeKTPOTEXHUYECKHE. XPAHEHUE, TPAHCTIOPTUPOBAHKUE, BPEMEHHAS
NPOTUBOKOPPO3UOHHAS 3aIUTa, yrakoBka. OO0IIre TpeOOBaHHS U METO/IbI UCTIHITAHUI
I'OCT 28779-90 Marepuanbl 351€KTpOU30JSAIMOHHBIE TBEPAbIE. METOIbl OnpeaeIeHus
BOCIUIAMEHSEMOCTH T0/1 BO3ACHCTBUEM MCTOYHUKA 3aKUTaHUSI
I'OCT 32144-2013 Dnextpuueckas sHeprusi. COBMECTUMOCTh TEXHUYECKUX CPENICTB
anekTpoMarHuTHas. Hopmbl kadecTBa 3JEKTPUYECKOW HHEPTUM B CHUCTEMAaX SJIEKTPO-
cHa0KeHHs 00I1ero Ha3HAYCHUS

PJ1 34.45-51-300-97 «O0BbeM 1 HOPMBI UCTIBITAHUHN AIEKTPOOOOPYAOBAHUS
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IIpaBuia TEXHMYECKON DKCILTyaTalluy JIEKTPUUECKUX CTaHIMM U cerer Poccuiickon Pene-
panuu
IIpaBuna 1o OXpaHe Tpyaa pu JKCIUTyaTaluu ANEKTPOYCTAHOBOK
(ot 24 uronsg 2013 r. Ne 328H)
[IpaBuna TEXHUYECKOM IKCIUTyaTalluH YJIEKTPOYCTAHOBOK IMOTPEOUTENEH
[IpaBuia ycTporcTBa 3I€KTpOyCTaHOBOK. M31anue cenpmoe
2 TpeOoBaHus 0€30MACHOCTH
2.1 Ilpu npoBeneHnM BceX padOT IOKHBI BBITIOJIHITHCS IIpaBuila TEXHUKU Oe30mac-

HOCTH, JCHCTBYIOIINE HA JAHHOM MPEINPUITHH.

[Ipu mOArOTOBKE K AKCIUTyaTalluy U IPU MPOBEICHUU TEXHUUYECKOTO 00CTY>KMUBAHUS
(9MEeKTpUYECKUX UCTIBITAHUH U APYTUX paboT) NOHKHBI BeINONMHATHCA "[IpaBuiia ycTpoiicTBa
anekTpoyctaHoBoK", "[IpaBuiia TEXHUUECKOM AKCIUTyaTallMK ANEKTPUUECKUX CTAHIIUNA U CeTel

Poccuiickoit @enepanuu u "[IpaBuiia no oxpane Tpy/ia Ipu SKCIUTyaTalluy JIEKTPOYCTaHO-

"

BOK'".
2.2 TpeboBanus 6e3omacHOCTH Ipu noBepke Tpanchopmaropos — o 'OCT 8.217.
2.3 Ilpu skcrmyaranuu TpaHc(popMaTopoB 3apeliaeTcsi pa3MblKaHUE BTOPUUYHBIX
0OMOTOK.

2.4 Ecnu B npolecce IKCIIyaTalluy OTIaaaeT HE00X0IMMOCTh B UCIIOJIb30BaHUU
TpaHc(hOpPMaATOPOB, UX BTOPUUYHBIE OOMOTKH JIOJKHBI OBITh 3aMKHYThI HAKOPOTKO WJIM Ha
HOMHUHAJIbHYIO BTOPUYHYIO HATPY3KY.

2.5 He nomyckaeTcst mpoBeieHre paboT Ha TpaHchopMaTopax 6e3 CHATHS HalpshKe-
HUS B IEPBUYHOM LETIH.

3 Onucanme u padora TpanchopmaTopos

3.1 Ha3nauenue TpanchopmMaTopoB
3.1.1 TpanchopmaTopsl IpeaHa3HAYEHBI 1711 IEpEeAaun CUTHAIa U3MEPUTEIbLHON HH-
(dbopmaiuu u3MepUTeNbHBIM TPUOOpaM U (WIJIH) YCTPOMUCTBAM 3aIIUTHI U YIPABICHUS B

QICKTPHUUYCCKHUX LCIIAX IIEPEMECHHOT'O TOKA YaCTOTBI 50 I,

3.1.2 BerpoenHbie TpaHc@OpMATOPBI TOKA OTHOCATCS K 3JIEKTPOOOOPYIOBAHUIO HA
kjacc HarnpsikeHus 0,66 kB 1 mo3ToMy MOTyT ObITh YCTaHOBJIEHBI Ha BBOJI JIFOOOTO Kilacca

HampsKCHUA IIPU YCIIOBHUH, YTO OHHU oOecneunBaoT 3aJIaHHBIC XapaKTCPUCTUKHU, U YTO
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MOCa/I04YHbIE pa3Mepbl BBOJIA MO3BOJISIOT UX YCTaHOBKY. B 0003HaueHUU BCTPOEHHOTO
TpaHcpopMaTopa OTOOPaKEH HE €ro KIacC HANpPsDKEHUS, a KJacC HaMpsKEHHUS! BBICOKO-
BOJILTHOTO BBOJIa, MO/ KOTOPBIA MEpBOHAYAIBLHO OBLI pa3paOOTaH JAaHHBIA BCTPOCHHBIN
TpaHcpopMaTop TOKa.

3.1.3 TpancdopmaTopsl W3TOTABIUBAIOTCS B KIMMATHYECKOM HcHoaHeHUU Y XJI
kareropuu pasmenienus 1 mo 'OCT 15150.

3.1.4 TpancdopmaTtopsl IpeaHA3HAYSHBI I pa0OTHI PU CIAEAYIONIMX KINMaTH4e-
CKUX YCJIOBHSX:

- BBICOTA YCTaHOBKM HaJ ypoBHEM Mopst He Oonee 1000 m;

- BEpXHEe 3HaUeHUEe TeMIepaTypbl oKpyxatoiero Bozayxa 50 °C;

- HUKHEE 3HAaYEHUE TeMIepaTypbl OKpy:Karoiiero Bo3ayxa munyc 60 °C;

- BEPXHSIS TPAHULIA OTHOCUTENIBHON BIIaXKHOCTH Bo3ayxa — 100 % npu 25 °C;

- OKpY’Karoliasi cpejia HeB3pbhIBOOMIACHas!, HE COJleprKalliasi MbLJIN, arPeCCUBHBIX Ta-
30B M MapoOB B KOHIICHTPAIUAX, Pa3pyILIAOIINX MOKPHITHS, METAJUIBI U U30JIALNI0. ATMO-
ctepa tuna Il mo 'OCT 15150;

- TpaHC(hOPMATOPHI PACCUMTAHBI HA CYMMapHYI0 MEXaHUYECKYIO Harpy3Ky OT BeTpa
co ckopocThio 40 M/c, rononeaa ¢ TOMIMUHONW CTeHKH Jibna 20 MM;

- paboyee MOJI0XKEHUE B MPOCTPAHCTBE — COTJIACHO MOJIOKEHHUIO BBOA;

- TpaHchopMaTopbl MpeaHA3HAYEHBI U SKCIUTyaTalldd B JJIEKTPOYCTAHOBKAX,
MOJIBEpPraroINXCcs BO3JCUCTBUIO TPO30BBIX MEpPEHANPSIKEHUN MPU OOBIYHBIX Mepax
IPO303allMThl, UMEIOT JUTYIO U30JSLHUI0, Kiacca HarpeBocTokocTH «A» no I'OCT 8865,
kiacca BocruiamensieMoctd FH (IIIN) 3 mo 'OCT 28779 co ckopOoCThIO pacpOCTpaHEHUs
mIaMeHu He Oosee 30 MM/MUH;

- TpaHchOpPMATOPBI CEHCMOCTONKH TIPU BO3JICHCTBUYN 3eMJICTPSICCHUN MHTCHCUBHO-
cTbio 9 6anos no MSK-64 npu ypoBHE yCTaHOBKHM HaJ HYJIEBOM 0TMeTKOM 10 70 M;

3.2 TexHUYECKUE XapaKTEPUCTUKU

OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU MTPUBEJIEHBI B IpHIIOKEHUAX A, b, B.
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3.3 YcrpoiictBo

3.3.1 Tpancdopmarop mpeACTaBIsSeT COOO0W pa3MEIIeHHbIE B JIMTOM KOPITyCE, BbI-
MOJITHCHHOM W3 KOMITAyHJa, TOPOWJIAIbHBIE MArHUTOIMPOBOJMBI, Ha KaXIbI U3 KOTOPHIX
pPaBHOMEPHO HAMOTaHa BTOPWYHAs OOMOTKA W 3KpaH, BHIOJHECHHBIA U3 AJIEKTPOIPOBOIS-
eTo Marepuaia. DKpaH CIYXKHUT JJIS 3alIUThl BTOPUYHOM OOMOTKM TpaHChopmaTopa OT

BBICOKOT'O HAIIPSIPKCHUA.

3.3.2 IlepBuuHoit 0OMOTKOM TpaHC(HOPMATOPOB CIY>KUT BHICOKOBOJIBTHBINA BBOJ] BBI-

KJTFOYaTesIsl WM CHJIOBOTO TpaHchopmaTopa.
3.3.3 BbIBO/IBI BTOPUYHBIX OOMOTOK 3aKPBITHI 3AIIUTHOMN KPBIIIKOA.

3.3.4 Tl'aGapuTHbIe, YyCTAaHOBOYHbIE, MPUCOEAUHUTEIbHBIE pa3Mepbl U Macca TPaHC-

dbopmaTopa mpuBeIEHBI B IPHIOKEeHUU [

3.4 MapxkupoBka

3.4.1 BeiBoabI BTOPUYHBIX OOMOTOK MMeIOT MapkupoBKy: 1M1-11M2 — o6motka ans
usmepenuit; 21U 1-212; 31 1-312 — 0OMOTKH 151 3aIIUTHI.

3.4.2 TpancdopmaTop UMeeT TaOIMIKY TEXHUYECKUX JTaHHBIX ¢ 0003HAYEHHEM BBOJIa
nepBu4HOM 1enu JI1, ¢ yka3aHueM OCHOBHBIX TEXHHYECKMX JaHHBIX TpaHcpopMmaTopa U
npeaynpexaaronie HaAMuChio O HAMPSHKEHUH Ha PA30MKHYTHIX BTOPUYHBIX 00MOoTKax. Ha

KJIEMMHUKE TpaHCcPopMaTopa HUMEETCS BBIBOJ 3a3€MJICHUS, COCIUHEHHBIH C 3KPaHOM U

UMEIOIINN MAapPKUPOBKY = no ['OCT 21130-75.

4 Dkcniryaranust TpancGopMaToposB
4.1 TlogroroBka TpancopMaTOPOB K IKCILUTyaTaLIMH
Tpanchopmarop MOHTHpYeETCS Ha BBHICOKOBOJBTHOM BBOJI€ HA MOJCTAaBKax, BXOJS-
IIMX B KOMIUIEKT TpaHchopmaropa. Jlomyckaercss HEKOHIICHTPUYHOCTh B YCTaHOBKE

TpancpopmaTtopa 10 40 MM BKIIOUUTEIHHO.

4.1.1 BHUMAHMUE! IIpu mMoHTa)xe (I€MOHTaXe) NPUMEHATh MPUCIOCOOICHUS, UC-

KITIOYAFOIIHNE TTOBPEKICHUE U30JSAINU U AehopMaIuio TpaHcHopMaTopoB.

4.1.2 YctaHoBUTH TpaHCHOPMATOP HA BBOJ COTJIACHO CXEME CTPOIIOBKH, IPUBEICH-
Holt B mpwinoxenuu Jl. Jlomyckaercs yctaHOoBKa TpaHC(HOPMATOPOB BPYUHYIO.

4.1.3 BBICOKOBOJIBTHBIN BBOJI C YCTAHOBIICHHBIM Ha HEM TpaHC(HOPMATOPOM TOKA
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TB-110-IX-3 npuseneH B npuioxenuu E.

4.1.4 TlonBectn kKabeb K BEIBOIAM BTOPUYHON OOMOTKH M MPOU3BECTH HEOOXOIH-
MBIE 3JIEKTPUYECKUE COCIMHEHMS], IPEIBAPUTEILHO OUYMCTUB BCE KOHTAKTHBIE TOBEPXHOCTHU
OT I'PsA3U CyXOU BETOIIBIO.

4.1.5 3azemnuth TpaHchopMaTop, MPUCOETUHUB K BBIBOTY 3a3€MJICHHS, PACIIONO-
’KEHHOT'0 Ha KJIIEMMHUKE TpaHCcpopMaTopa, KOHTYp 3a3emiuenus. Jlomyckaercs: BEIBOJ 3a-
3eMJIEHUS TpaHchopMaTopa COeANHITH C KOPIIYCOM BBIKJIIOUATENS MU CHIIOBOTO
TpanchopmaTopa.

4.1.6 KnnieMMHUK BBIBOJIOB BTOPUYHON OOMOTKH 3aKPBITh 3aIIUTHOM KPBIIIKOI C pe-
3MHOBBIM YIUIOTHEHHEM.

4.1.7 IlnoMOupoBaHuE KPBIIKK TPOU3BOJUTCS MTOCIIE MOHTaXa BTOPUYHBIX COEIN-
HEHUH YIIOJIHOMOUYEHHOM Ha 3TO CIyX OOH.

4.1.8 Ilepen BBOJOM B 3KCILTyaTaldio TpaHC(HOPMATOPHI TOJKHBI ObITH
MOJIBEPTHYTHI UCIIBITAHUSIM B COOTBETCTBHH C pa3zesioM “ Texuuueckoe oOcayKuBaHue
HacToIero “PykoBoJicTBa MO 3KCILTyaTallun .

4.2 DkcrulyaTallMOHHBIE OTPAaHUYEHUS

4.2.1 DOxcrmuyatauus TpaHC(GHOPMATOPOB JOKHA MPOU3BOAUTHCS B COOTBETCTBUHU C
«IIpaBunaMu yCTpOMCTBA 3JIEKTPOYCTAaHOBOKY, «[IpaBunaMy TEXHHYECKOMN IKCIUTyaTalluu
AIIEKTPOYCTAaHOBOK moTpedureneit» u «lIpaBunamu TeXHUUECKON HKCILUTyaTalluu SJEKTPH-

4eCcKuX cTaHuuu u ceten Poccniickon denepanyny Npu CIEAYOMNUX OrPAHUYEHUSX

- Bepxnss yacte TpancpopmaTopa A0KHA OBITH HUXKE MOCIIEIHEro pedpa U30J4Topa
BBICOKOBOJIbTHOT'O BBOJA.

- Bropuunsie Harpy3Ku, JIUTEIBHOCTD U 3HAYEHNE TOKA TEPMHUYECKOU CTOUKOCTH

HE JOJDKHBI PEBBIIIATh 3HAYEHHM, YKa3aHHBIX B IPUJIOKEHHUH A.

- JlommyckaeTcsi MOBBIIIEHHE, He Oosiee 2 4 B HEZeIN0, NepBUYHOTO Toka Ha 20 % 1o
OTHOIICHUIO K HanOOIbIlIeMy paboyemMy TOKY.

- KauecTBo 3nekTposnepruu JomKHO cooTBeTcTBOBaThH TpeboBanusm 'OCT 32144,
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S IloBepka TpancopmaTopos
5.1 Tpancdopmaropsl Toka noBepsitoTcss B cootBercTBUU ¢ ['OCT 8.217. UHTepBan

MEXy oBepkamMu 16 mer.

6 Texnnueckoe 00CIy:KUBAHUE

6.1 Tlpu TexHu4yeckoM 0OCIYyXKMBaHUM TpaHCHOPMATOPOB COOMIOAAThH MpaBUiia pas-

Aciia ((TpC6OBaHI/I}I 0e30ITaCHOCTH» HACTOAIICTIO PYKOBOJACTBA.

TexHuueckoe O6CJ'Iy}KI/IBaHI/IC NpOBOAUTCA B CPOKH, IMPCAYCMOTPCHHLIC AJISI BBIKJIIO-

yaTelist WJM CUJIIOBOr0 TpaHcopMaTopa, B KOTOPBI BCTpauBaeTcs TpaHchopmaTop.
[Ipu TexHruueckoM 0OCITYKUBAHUU MPOBOJSATCA CIAEAYIOMINE PAOOTHI:
- MPOBEPKa HAJEKHOCTH KOHTAKTHBIX COECITMHEHU;

- WCTBITaHUS, 00bEM U HOPMBI KOTOPBIX ycTaHoBNeHbl PJ[ 34.45-51-300-97. Metobl
UCTIBITAaHUHN — B COOTBETCTBUH ¢ “[IpaBUiiaMy TEXHUYECKOM IKCILTyaTallU
AJIEKTPUYECKUX CTaHIUM U ceTeil PD” u “IIpaBuiaMu TEXHUUECKOU SKCILTyaTalluN
AJIEKTPOYCTAHOBOK MOTpeOUTENEi” ¢ YyU4ETOM JIOMOJIHUTENbHBIX YKa3aHUN 6.2. HACTOSIIIIETO
PD.

6.2 Yka3zaHusi 1 pEKOMEH/IalluK 110 METO/1aM IIPOBEJACHUS UCTIHITAHUN U OLICHKE UX pe-
3yJbTATOB:

- TIPU UCTIBITAHUM U30JISIUUU BTOPUYHON OOMOTKU MCHBITATENIbHOE HANPSHKEHUE MPU-
KJIAJBIBACTCS MEXK]ly 3aMKHYTHIMH HAKOPOTKO BBHIBOJAMU BTOPUYHON OOMOTKHU M 3a3€MJICH-
HBIMM YacTsAMU. M3omsiiust TpaHchopMaTopoB JOJKHA BBIAECPKUBATH  HCIBITAHHUE
HanpsHKEHUEM MPOMBIIIICHHONW YacTOThl BennunHol 3 kB cornacuo 'OCT 7746;

- MpU U3MEPEHUU COMPOTUBIICHUS] U3OJISIIIMM BTOPUUYHOM OOMOTKHM HaAmpsKEHUE OT
MEraoMMeTpa MPUKIIAIBIBACTCS MEX1Y 3aMKHYTHIMU HAKOPOTKO BBIBOJAAMHU BTOPUYHOU 00-
MOTKH Y 3a3€MJICHHBIMU YacTsIMU. VI3MepeHue mpoBOAUTCSI MEraOMMETPOM Ha
1000 B. ConpoTuBiienue u3onsuuu - He MmeHee 20 MOwm.

[To ycMoTpeHuto npeanpusaTusi, SKCILTyaTUPYIOIIEro TpaHchopMaTopbl, 00beM padoT

10 TCXHUYCCKOMY O6CJIY)KI/IB8,HI/IIO MOJKET OBITh COKpalllCH.
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6.3 Tparcdopmatopsl He TPEOYIOT pEMOHTA 3a BECh CPOK cIIyKObI. [Ipn oOHaApyx)e-
HUU HEUCIPABHOCTEH, MPEMATCTBYIOIUX JAaTbHEHIIEMY UCIIOJIb30BaHUIO0, TpaHCHOpMATOPHI
HE00XO0IMMO 3aMEHUTH.

6.4 3mepeHne TOka HaMarHUYMBaHUSA BTOPUYHBIX OOMOTOK JJISl 3aIIUThI TPOBOIUT-
cs o ['OCT 7746. PacuerHble 3HaYEHUsT HANIPSOKEHUS U1 U3MEPEHUS] TOKAa HaMarHM4KBa-
HUs TpuBeneHbl B npuiokeHnn JK. Tok HaMarHWYWMBaHWS YKa3bIBAETCS B MACHOpTE Ha
TpaHnchopmaTop.

Jlia m3MepeHusl Toka HaMarHWYMBaHUsL OOMOTKH /ISl M3MEPEHUN HEOOXOAMMO TIJIaB-
HO TMOJHUMATh HANPSLKEHUE JI0 TeX MOop, MOK 3HaYeHHE TOKAa HAMAarHUYNBaHUS He Oyze paB-
oM 100 % - 150 % (me Oonee!) or 3HaueHUs, ykazaHHOTO B macropTe. [lpu sTom
HaANpPsDKEHHUE JOJHKHO OBITh MEHBIIIE UM PABHO 3HAYCHHIO, YKa3aHHOMY B IACIIOPTE.

7 TpeboBaHusA K NOATOTOBKE MEPCOHAJIA

7.1 Ilpu ycraHoBKe TpaHchopMaTOpa B BRIKJIIOUATENb, PAOOTHI JOKHBI TPOBOIUTH-

csl IoJ pykoBoacTBOM U HabmoaeHnem UTP pabounmu, 00ydeHHBIMU BBITIOTHEHUIO HEOO-

XOJIMMBIX OTIepalluii U UMEIOIIMMU KBATU(PUKALIMOHHBIN pa3psi He HUXKeE 3.

7.2 Ilpu TeXHUYECKOM OOCITYKMBaHUU TPAHC(HOPMATOPOB U IPOBEIEHUHU UX UCIIBITA-
HUI pabOThI TOJKHBI IPOBOAUTHCA 00YUEHHBIM IIEPCOHAIOM, MPOLIEIIINM CIIEHUATIBHYIO
IOATOTOBKY U CTA)KUPOBKY U AOIYLICHHBIM K IIPOBEICHUIO UCIIBITAHUM B JEHCTBYIOLIEN
AJIEKTPOYCTAHOBKE.
8 Ynakoska, xpanenue
8.1 TpancdopmMaTopbl OTIPABISAIOTCS C MPEANPUATHUS - U3TOTOBUTENS B TAPHBIX SIIHU-

Kax HJInk KOHTeﬁHean, d TaKIKC B 3aKPbIThIX dBTOMAIlIMHAX.

8.2 XpaHeHue u CKIaANpOBaHUE TPAHCPOPMATOPOB MOKET MPOU3BOIUTHCS B 3aKPbI-

ThIX ITIOMCHICHUAX B TApPC UIIN 0e3 Hee.

8.3 Xpanenue TpaHc(hOpMaTOPOB B UACTH BO3ICUCTBUS KIIMMATUIECKUX (PAaKTOPOB
o ycnousiM xpadenus 9 I'OCT 15150.

8.4 IIpu xpanenuu TpanchopMaTopoB 0€3 Tapbl TOJKHBI ObITh MPUHATHI MEPHI MTPO-
TUB BO3MOYKHBIX TTOBPEKICHUI.

Cpox 3amuThl TpaHcHOpMaTOPOB O€3 epeKoHcepBaluu — Tpu roja. Cpok ucuucs-

CTCA OT AaThbl KOHCCpPBAIIUU, YKaBaHHOﬁ B ITaCIIOPTC Ha U3ACIINC.
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8.5 Koncepramuto nposoauts no 'OCT 9.014 macnom K-17 T'OCT 10877 wnm

OpyruM KoHcepBaHTOM u3 mpeaycMmorpeHHbix ['OCT 23216 (macinom Bonaron-132

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

9 TpancnopTupoBaHue

9.1 TpancnoptupoBaHue TpaHCHOPMATOPOB BO3MONKHO JIFOOBIM TPAHCIIOPTOM IO
ycnoBusiM TpancnioptupoBanus JK cornacuo 'OCT 23216.

9.2 Jlomyckaercs TpaHCIOPTUPOBATh TpaHCHOPMATOPhI 0€3 YIMaKOBKH B KOHTEWHE-
pax M 3aKpBITBIX BHJAAX TPAHCHOpTa (BaroHax, aBTOMAIIMHAX, CAMOJIETaX ), IPUHSB MEpPHI
POTUB BO3MOKHBIX TOBPEXKICHUM.

9.3 TpancnopTupoBaHue TPaHCPOPMATOPOB B YACTH BO3ACHCTBUS KIMMATHUYECKUX

(dhaxTopoB — o yciousaM xpanenus 9 'OCT 15150.

10 YTuanzanusa

10.1 Ilpu TpaHCTOPTHPOBAHUU, XPAHEHHUH, SKCILUTyaTalluH, UCTIBITAHUU U yTUJIN3a-
MU TpaHC(POpPMATOPbI HE MPEICTABISAIOT BpeAa A OKPYXKAIOUIel MpUpOIHON Cpenbl U
3JI0pOBbsI YEJIOBEKA.

10.2 Tlocne okoHYaHHs CpoKa CIyXObl TpaHCHOpPMATOPHI MOJJIEKAT CIUCAHUIO U
YTUIIU3ALINH.

10.3 Ilpu yTuiu3anuu J0JKHBI ObITH BBITIOJHEHBI CAEAYIONINE PEKOMEH AN

- METaJUTMYEeCKUE COCTaBHBIEC YAaCTH TpaHchopmaTopa (Menb, CTaidb JIEKTPOTEXHU-
Yyeckass U KOHCTPYKIIMOHHAs1), BICBOOOKJEHHbIE MEXaHUYECKUM IyTeM, JOJDKHBI OBITh
C/IaHbI Ha MPEANPUATHS 110 TIepepabOoTKe BETHBIX U YEPHBIX METAIIJIOB;

- (parMeHThbl JTUTON M3OJAIUH, KAPTOH U APYTUe U3O0JSUOHHBIE MAaTEPHUAIbI OT-

IMIPpaBUTb HA IOJUTI'OH TBEPAbIX OBITOBBIX O0TXOOOB.



[Ipunoxenue A
(o0s13aTenbHOE)
Texuunueckue xapakrepucTuku Tpanchopmaropa TB-110-1X-3

1IT.671 238.020 PO

Ta6mmma A.1
Homu- Homu- Homunans- Homu- Homunane- Homunane- | Knacc touno- | KpatHocTh
HaJlbHBIM | HAJIBHBIA | Has BTOpUY- HaJIbHAS HBIA K03()- | Has BTOpHY- | cTH 0OMOTOK Tpexce-
TIepBAY- BTOpHY- Hast TIpeaesb- ¢burmeHt Has IUTS M3Mepe- KYHIIHOTO
HBIW TOK, A | HBIH TOK, Harpyska Has Kpart- Oe30macHo- Harpyska HUS TOKa Tep-
A 0BMOTOK ISt HOCTbH cTy Ipubo- | 0OMOTOK ISt MHUYECKOMN
samutsr 10P 0OMOTOK | pOB OOMOTOK | HW3MEpEHHS CTOMKOCTH
npu JUTA 3alM- | JUIT u3Mepe- npu
cos ¢=0,8, | Tl 10P, He [ Huii, He Go- cos ¢=0,8,
B-A MeHee nee B-A
200 10 13 13 5 0,5S
300 10 19 10 10 0,5S
400 15 18 10 25 0,5S 59
500 15 22 10 50 0,5S
600 5 20 20 10* 50 10 |1 0,5S | 0,2S
750 25 20 10* 50 151 0,5S | 0,2S
1000 30 20 10* 50 | 30 | 0,5S | 0,2S
1200 30 23 10 50 0,2S 36
1500 30 26 10 50 0,2S
2000 30 31 10 100 0,2S
200 10 13 14 5 0,5S
300 10 19 11 10 0,5S
400 15 18 10 25 0,5S
500 1 15 22 10 50 0,58 46
600 20 20 10* 50 10 |1 0,5S | 0,2S
750 25 20 10* 50 151 0,5S | 0,2S
1000 30 20 10* 50 | 30 | 0,5S | 0,2S
1200 30 23 10 50 0,2S
[Tpumeuanus

1 *HomunaneHbili k03¢ duimeHT 0e30macHOCTU MpUOOPOB yKazaH jisi OOJbIIEH U3 BTO-
PUYHBIX HAarpy30K.
2 Ilo cornmacoBaHHMIO C 3aKa34MKOM BO3MOXXHO HM3TOTOBJICHHE TpaHC(HOPMATOPOB TOKa C

APYIrUMH TCXHUYCCKUMHU XapaKTCPHUCTUKAMMU.
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IIpunoxenue b
(obs13aTeIbHOE)
PacueTHble 3HaYeHNST HOMUHAJIBLHOM MPEAETbHON KPAaTHOCTH BTOPUYHON OOMOTKHU
JUTSL 3aLUTHI B 3aBUCUMOCTH OT BTOPUYHOM Harpy3ku B kjacce TouHoctu 10P

Taomuma b.1
Homunansnas
BTOpPUYHAS 3 5 10 | 15 20 [ 30 (40 | 50 | 60 | 75 | 100
Harpyska, BeA
Kospduupent HomunanwHas npenenpHas KpaTHOCTh
TpaHchopmaluu
200/5 34 | 23 | 13 8 - - - - - - -
300/5 44 | 33 | 19 | 13 10 |6,5| - - - - -
400/5 50 | 39 | 25 | 18 14 95| 7 - - - -
500/5 56 | 44 | 30 | 22 17 |11 | 9 7 - - -
600/5 60 | 48 | 34 | 25 20 | 14 | 10 | 8 7 6 -
750/5 64 | 53 |1 39 | 30 | 24 |17 | 13 | 11 9 7 |55
1000/5 52 | 47 | 38 | 31 26 [ 20|16 | 13 | 11 9 7
1200/5 54 | 50 | 41 | 34 | 29 |23 18] 16 | 13 | 11 | 8,5
1500/5 56 | 52 | 44 | 38 33 |26 22| 18 | 16 | 13 | 10
2000/5 57 | 54 | 48 | 42 38 |31 |26 | 23 | 20 | 17 | 13
200/1 34 | 23 | 13 8 - - - - - - -
300/1 43 | 32 | 19 | 13 10 |6,5| - - - - -
400/1 49 | 38 | 24 | 18 | 13,5 |95 | 7 - - - -
500/1 52 | 42 | 29 | 21 17 |12 | 9 7 - - -
600/1 56 | 46 | 32 | 24 | 20 |14 | 10| 8 7 159 -
750/1 60 | 51 | 37 | 29 23 |17 | 13 | 11 9 7 |55
1000/1 64 | 55 | 43 | 34 | 29 |21 |17 | 14 | 12 | 10 7
1200/1 66 | 58 | 47 | 38 32 124119 16 | 14 | 11 9

[Ipumeuanue — HomuHanbHas npenienbHas KpaTHOCTh yKa3aHa 0e3 yueTa Toka TepMHuye-

CKOU CTOUKOCTH.
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[Ipunoxenne B

(oOs13aTenbHOE)
PacuerHble 3HaUeHUs CONPOTUBIIEHUS BTOPUYHONH OOMOTKH OCTOSIHHOMY TOKY
npu temmepatype 20 °C
Tabmnura B.1
Homunanbueiii | HOMMHANBHEIR | Comporusnenne 06MoTKH, OM
IIEPBUYHBIN BTOPUYHBIN
TOK, A TOK, A JUISL U3BMEPEHUN |  JUIS 3aIUThI
200 0,06 0,06
300 0,11 0,09
400 0,15 0,12
500 0,19 0,15
600 5 0,14 0,18
750 0,18 0,24
1000 0,32 0,42
1200 0,38 0,51
1500 0,64 0,63
2000 0,89 0,84
200 0,73 1,66
300 1,09 2,49
400 3,51 3,32
500 1 4,39 4,15
600 5,26 4,98
750 6,58 6,22
1000 8,77 8,29
1200 10,52 9,95
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IIpunoxenune I
(o0s13aTenbHOE)
["abaputHble, yCTaHOBOYHBIC, TPUCOEAMHUTENBHBIE Pa3Mephl U Macca
tpancopmaropa TB-110-1X-3
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[Ipunoxenue /]
(o0s13aTenbHOE)
Cxema ctponoBku Tpanchopmaropa TB-110-1X-3
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IIpunoxenue E
(o0s13aTenbHOE)
Tpanchopmarop TB-110-IX-3 Ha BBICOKOBOJIBTHOM BBOJIE
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[Ipunoxenue XK
(o0s13aTenbHOE)
PacueTHble 3HaUCHUS HAPSHKEHUS AJI1 U3MEPEHUSI TOKAa HAMAarHUYMBaHUS

Tabmuma XK. 1
PacueTHOe 3HaueHUE
HomuHnans- |HomuHaabHBIN |HAIPSHKEHUST OOMOTKH,
HBbIM NIEpBUAY- | BTOPUYHBIN B
HBIA TOK, A TOK, A TUTSL U3- TUISE
MEpPEHMH | 3aIIUThI

200 16,0 30,0
300 25,0 47,0
400 57,0 65,0
500 109,0 83,0
600 5 106,0 99.0
750 108,0 123,0
1000 116,0 164,0
1200 119,0 199,0
1500 135,0 243.0
2000 246,0 327,0
200 80,0 152,0
300 1220 239.0
400 285,0 331,0
500 1 544.0 425,0
600 553.0 502,0
750 567,0 628.0
1000 590,0 772,0
1200 609,0 929,0
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