1. Tema: Dkcrutyaranus 000pynoBaHus dIEKTpudeckux ceteil. Bapuant b, 3agaua
Nel
2. 3agaHue: Onpenenurs M0 TEMIEPATYPHOMY IOJII0, H3MEPEHHOMY
TEIMJIOBU30POM COCTOSIHME TEPMOCU(OHHOTO (QUIIBTPA CUIIOBOTO
TpaHchopmaropa.
3. Teopus Bompoca no Teme: Onpezenenne paboToCIOCOOHOCTH YCTPOHCTB
CHCTEMBbI OXJIaXACHUS TpaHC(HOpMaToOpoB
CHATHE TepMOTpaMM YCTPOHUCTB CUCTEMBI OXJIAXKICHHS TpaHC(HOPMATOPOB
(tyTheBBIE BEHTUIISITOPHI, MACIIOHACOCHI, GDUITBTPHI, paIUATOPHI TPAHCPOPMATOPOB
C €CTECTBEHHOM LIUPKYJSALHUENH Maciia U T.I1.) O3BOJISET OLIEHUTh UX
paboTOCIIOCOOHOCTh U MPU HEOOXOAUMOCTU MPUHSATH ONEPATUBHBIE MEPHI K
YCTPaHEHHIO HEMOJIAOK.
4. TemmnepaTypHOe MOJ€ CHUMAETCS TEIUIOBU30POM U MpejicTaBieHo Ha Puc. 1,
®oro. 1.Tepmocudonnbie GUIBTPHI
IIpu MK - KOHTpoOJie MOXHO CYIUTh O pabOTOCIOCOOHOCTH TEPMOCU(OHHBIX
bunetpoB (TD) TpanchopmaropoB. Kak wuzectHo, Td mnpegHazHaueH s
HEMPEpPhIBHOM pereHepanuyM Maciia B mpolecce paboTel TpaHcdopmaTopa.
JIBmxenue macia yepe3 QUIbTp ¢ aJCOPOSHTOM MPOUCXOIUT MOJ| AEUCTBHEM TeX
’Ke CWI, KOTOpbhle OOECHeuMBalOT JBM)KEHHME Macjla 4epe3 OXJIaXAarollue
paguaTopbl, T.€. PA3HOCTEW IUIOTHOCTH TOPSYEr0 M XOJOAHOro Mmacia. Td
HOJICOETMHEH MapallIeNIbHO TpyOaM pajuaTopa CUCTEMbl OXJIAXACHUS, TIOITOMY Y
paboTaromiero ¢puiIbTpa TeMIepaTyphsl Ha BXOJE U BBIXOJE, €cliu TpaHchopmarop
Harpy>XeH, JOJDKHBI pa3audarbcsi MEXIy coOoi. B HamaxeHHOM (QuibTpe Oyner
UMETh MECTO IIJJAaBHOE TMOBBIIICHHE TeMIeparypsl Mo ero Bbicote. llpu
UCIOJIb30BAaHUU MEJIKO3EPHHUCTOIO CHJIMKAress, HuIaMmooOpa3oBaHus B (QUIBTpE,
CIIy4yallHOM 3aKpbITUM 3aJBWKKA Ha TpyOonpoBoae ¢uibTpa, Npu padore
TpancpopMaropa B pexuMe X. X. MUPKYJIsus Macia B (QuibTpe Oyner
HE3HAYWTEeJIbHA WM OTCYTCTBOBAaThH BOOOIIE. B 3THX ciywasix Temmeparypa Ha
BXOJI€ U BbIX0Jie GUiIbTpa OyAeT NPaKTUYECKH OJMHAKOBA.

5.Pemenue BO3HUKIIIEH MPOOIEMBI:

TpancpopMarop yCTaHOBIEH Ha MPUCTAHIIMOHHOM y37€, JUCIETYEPCKOE
HauMmeHoBanue 21T. Harpyska 21t 85%P, Temmeparypa tepmMocudhOHHOTO
¢unpTpa B obnactu P1= +31,0°C, a B obnactu P2= +21,7°C. He cmotps Ha TO ,
YTO TNepenaj TeMIepaTyp Ha BXOoJe U Bbixoae Td paznuyarorcs Mexy co0oil Ha
(+31,0°C) - (+21,7°C) = 9,3°C, TUTaBHOE IMOBBIIICHUE TEMIIEPATyphbl 10 BbicoTe T
orcyrctByer (cM. Puc. 1). DTo CBHAETEILCTBYET O HE MPOXOXKICHHUU
TpaHchOpPMATOPHOTO Macja Mo BCeMy ceueHHI0 TepMmocudonHoro ¢uibtpa. Ilpu
TOM MPOUCXOAUT HEIOCTATOYHBIM O00BEM MUPKYyJIsAuu Macia uepe3 1D
Tpanchopmaropa (He MPOUCXOIUT HEMPEPhIBHAS PETCHEpallds Maclia U yaalieHue
U3 Macia TPOJAYKTOB cTapeHus). Hanbosee BEpOATHONW MPUYUHON MOXKET OBITh
JIaMOOOpa30BaHKE, 3alPABKa MEJTKO3EPHUCTHIM CHIIUKATEJIEM.



Tpanchopmarop yCTaHOBJIEH Ha MPUCTAHIIMOHHOM y3JIe, JUCIETYEPCKOe
"HanMmenoBanue 217T.
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Puc.1. TemneparypHoe mose TepMocuOHHOTO ®oro 1. CunoBoii Tpanchopmatop
¢mIbTpa CUIIOBOTO TpaHCPOpMaTOpa

3akmroueHue: PexkomeHayetcs unctka tepMmocudonHoro ¢puiabtpa (TD) ot
OTJIOXKCHHH (MIPeABAPUTEIIHLHO MTPOBEPUTD MOJOKEHUE 3aIIOPHOM apMaTyphl).
6. Bonpocs! oxpansl Tpyaa.

[TonroroBka pabodyero mecra M JIOMYCK KOMAaHIMPOBAHHOTO MEpCOHANA K
paboTaM B DJIEKTPOYCTAHOBKAX MPOBOISATCS B COOTBETCTBHH ¢ [IpaBuiamu ... u
OCYHIECTBIISIIOTCA pPAOOTHUKAMU OpraHU3allMU, B JJIEKTPOYCTAHOBKAaX KOTOPOU
POU3BOAATCS paboThl. KoMaHIUpOBaHHBIM TIEPCOHATIOM PaOOTHI MPOBOIATCS B
JICUCTBYIOIIMX SJIEKTPOYCTAHOBKAX IO HapsIaM W PacloOpsHDKCHHSM, a B ClIydae
€CIi KOMaHJAWPOBAHHOMY TMEPCOHATY TPEJOCTaBISIOTCS TIpaBa OMEPATHBHO-
PEMOHTHOTO TEpCOHana, pabdOThI MOTYT MPOBOIUTHCS M B TOPSAKE TEKYIICH
JKCIUTyaTaluu B cooTBeTcTBUM ¢ riaBoit VIII Tpasu.

7. 3akmouenue: Pexkomennayercsi yuctka tepmocudonHoro ¢unstpa (TD) or
OTJIOXKCHHH (MpeABAPUTEIIHLHO MTPOBEPUTD MOJIOKEHUE 3aIIOPHOM apMaTyphl).



5. Tema: dkcnnyaTauma obopyaoBaHUA 3NEKTPUUECKUX ceTell. BapuaHT B, 3agaua Ne 2

6. 3ap,aHme: OnpeaenvTb No TemnepaTypHOMY MO/, U3MEPEHHOMY TEMI0OBU30POM COCTOSIHME

TepmocndpoHHoro punbTpa cnaosoro TpaHchopmaTopa.
7. Teopwus Bonpoca no teme: OnpeaeneHne paboTocnocobHOCTU YCTPOMCTB CUCTEMbI OXNAXKAEHUS
TpaHcpopmaTopoB..

CHATME TepMOrpaMm YCTPOMCTB CUCTEMbI OXNaXKAEHNSA TPaHCHOPMATOPOB (AyTbeBble BEHTUAATOPI,
Mac/I0Hacocbl, TepMocUdOHHbIE GUNLTPLI, PagMaToOPbl TPAHCHOPMATOPOB C ECTECTBEHHOW UMPKYAALMEN
Macna 1 T.Mn.) N03BOAAET OLEHUTb UX PaBOTOCNOCOBHOCTb U NPU HEOHXOAMMOCTU NPUHATL ONEPATUBHbIE MEpbI
K YCTpaHEHWIO HenosaaoK. TemnepaTypHoe noJjie CHUMaeTCca TENI0BU30POM U nNpeacTasneHo Ha Puc. 1, doTo.
1.

4. TepmocndoHHble GUNBTPDI

Mpu BbINOAHEHUM MK — KoHTpona TepmocudoHHbIX ¢uabTpoB (TD) MOXHO JaTb OLEHKY O
pabotocnocobHocTM T® cunosbix TpaHchopmaTopos. Kak mssectHo, TP npeaHasHauyeH AN HenpepbiBHOM
pereHepauum macna B npouecce pabotbl TpaHchopmaTopa. [BuxkeHne macna vyepes ¢uabTp ¢ agcopbeHTom
NPOUCXOAMUT NOA AEeNCTBMEM TeX e CUA, KoTopble obecneumBaloT ABUKEHME Macaa Yepes oxnaxaawoume
paamaTopsl, T.e. Pa3HOCTEN NNOTHOCTU FOpPAYEro U XxonogHoro macna. T® noacoeAMHEH napannenbHo Tpybam
paAnaTopa CUCTEeMbI OXNaXKAEHMA, NO3TOMY Yy paboTatowero punbTpa TemnepaTtypbl Ha Bxoge B TP 1 BoIxoae,
ec/iv TPaHCHOPMATOP HArpyKeH, AOMKHbI Pas3MyaTbcAa Mmexay coboii. B HanaxkeHHom PunbTpe byaet nmeTb
MeCTO nNJiaBHOe MOBbIWEHME TemnepaTypbl Mo ero BbicoTe. [pU MCNOAb30BAaHUM MENKO3EPHUCTOrO
cuAnKarens, waamoobpasoBaHuA B GuAbTPe, CNYYaMHOM 3aKPbITUK 3a4BUXKKM Ha Tpybonposoge ¢uabTpa,
npu pabote TpaHcPopmaTopa B pexMMe X. X. UMPKynAauMAa macna B ¢uabtpe byaeT HesHauuTenbHa Uau
OTCYTCTBOBaTb BoOOWE. B 3TMX cayyaax TemnepaTypa Ha Bxode M Bbixoge ¢unbTpa byaeT npakTUyecku
OAMHAKOBA.

5.PeweHune BO3HMKLLEN NPO6AEMbI:

TpaHcpopmaTop yctaHoBneH Ha [C-110 KB KoryxoBo, pgucneTyepckoe HaumeHoBaHue T6. Harpyska
coctasnset 80% P,, TemnepaTypa TepmocndoHHoro dpuabtpa B ob6nactm P1=+6,93°C, a 8 ob6nactn P2=+6,81°C.
Mepenag TemnepaTyp Ha BXxoAe 1 Bbixode Td pasznunyatorca mexay cobom Ha (+6,93°C) — (+6,81°C) = 0,12°C,
OTCYTCTBYET LUMPKYAAUMA Macaa yepe3 TepMocnPOHHbIN ¢uabTp TpaHchopmaTopa T-6, B pesy/bTaTe Yero He
NPOUCXOAMT HeNpepbiBHAA pereHepauMsa macia W yaaneHue M3 Macia MNPOAYKTOB CTapeHMA W BAaru.
Hanbonee BepoATHOMW MNPUUMHOMW MOXNKET ObiTb W/AaMO0b6pa3oBaHWE, 3aMpPaBKa  MEJIKO3EPHUCTLIM
CUAINKaresnem, 3aKpbiTMe OAHOrO U3 BEHTU/IEN.
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Puc.1. TemnepaTypHoe none tepmocudpoHHoro  doto 1. Cunosoit TpaHchopmaTop puUabTpa CUAOBOro
TpaHcpopmaTopa

6. Bonpocbl oxpaHbl Tpyaa.

MoaroToBKa paboyero mecra 1 A0ONycK KOMaHAMPOBaHHOIO NepcoHasna K paboTam B 3/1eKTPOYCTaHOBKaXx
nNpoBoAATCA B COOTBETCTBUM C [lpaBunammM M OCYLLECTBAAIOTCA paboTHMKaMuM  opraHusauuu, B
3N1eKTPOoyCTaHOBKax KOTopon npounssoaatca pabotbl. KomaHAMPOBaHHbIM NepcoHaaom paboTbl NPoBoAATCA B
OEWCTBYIOLLMX 3/1eKTPOYCTaHOBKAxX MO Hapadam U PacrnopsMKeHUsAM, a B C/lydae ecan KOMaHAMPOBaHHOMY
nepcoHany NpeaocTaBAAlOTCA NpaBa ONepaTUBHO-PEMOHTHOrO nepcoHana, pPaboTbl MOFYT MPOBOAUTLCA U B
nopsike TeKylllel sKkcnayaTauum B cootsetcteum ¢ rnasoit VIl Mpasun.

7.3aKkno4ueHune: MNC 110/35/6 kB Koxyxoso OPY-110 KB. OTcyTCTBYET UMPKYAAUMA Macia 4epes
TEPMOCUPOHHBI dUNbLTP TpaHchopmaTopa T-6. PeKomeHAyeTcs YMCTKa OT OT/IOMKEHMI M Bnaru, 3ameHa
MEeNIKO3ePHUCTOr0 CU/IMKArena Ha CUMAUKareab CO CTaHAAPTHbIMM rpaHynamu (nNpeasapuTenbHO NPOBEPUTH
NO/NIOXKEeHME 3aNopPHOM apmaTypbl).



8. Tema: dkcnnyaTauma obopyaoBaHUA SNEKTPUYECKUX ceTell. BapuaHT B, 3agaua Ne 1

9. 3a,£|,a HWEe:. Onpeaenntb No TeMnepaTypHOMY MO0, MU3MEPEHHOMY TEM/I0BU30POM COCTOAHME

TepMOCUPOHHOTrO pUbTPa CUNOBOTO TPpaHchopmaTopa.
10.Teopus Bonpoca no teme: OnpeaeneHme pabotTocnocobHOCTU YCTPOMCTB CUCTEMbI OXNAXKAEHNSA
TpaHchopmaTopa.

CHATWE TepMOrpamm YCTPOMCTB CUCTEMbI OXNaXAeHUA TpaHCHOPMaTOpPOB (AyTbeBble
BEHTUNIATOPbI, MAc/IOHacocbl, GUAbTPbI, pagnaTopbl TPAaHCHOPMATOPOB C eCTECTBEHHOWN LUMPKyAALUMeENn
mMacna 1 T.N.) No3BosAET OLEeHUTb UX PaboToCnoCcobHOCTb U NPU HEOBXOAMMOCTU NPUHATL ONepaTUBHbIe
Mepbl K yCTPpaHEHUIO HeNnonaaoK.

4. TemnepaTypHoe MoJie CHUMaeTCs TENI0BU30POM U NpeacTasaeHo Ha Puc. 1, doTo. 1.TepmocudoHHbIe
dunbTpbI

Mpu BbinonHeHMM WK — KoHTpons TepMOCUPOHHbIX ¢unbTpoB (TP) MOKHO [aTb OLEHKY O
pabotocnocobHoctM Td cunoBbix TpaHchopmaTopoB. Kak wu3BecTHo, TP npegHasHayeH AN
HenpepbIBHOW pereHepauMM macna B npouecce paboTbl TpaHcpopmaTopa. [BMKeHMe macna 4yepes
dUNbTP ¢ agcopbeHTOM NPOUCXOAUT Nog, AeNCTBUEM TEX MKe CWUJ, KOoTopble o6ecneuymnBaloT ABUKEHUe
Macna yepes oxJaxKaalolwme pagmaTopsbl, T.e. pa3HOCTEN MIOTHOCTM roOpAYEro U XonoAHoro macna. T
noacoegMHEH napannenbHo Tpybam paamaTopa CUCTEMbI OXNaXKAeHusa, no3Tomy y paboTatoulero
dunbTpa TemnepaTypbl Ha Bxoge B Td UM Bbixoge, ecAn TpaHCHOPMATOP HarpyxeH, [AOJIXKHbI
pasnuuyatbca Mexay coboi. B HanaxkeHHom ¢unbTpe OyaeT MMeTb MecTo NAaBHOEe MOBbIWeHue
TemnepaTtypbl No ero BbicoTe. Mpu UCMO/Ib30BaHNUU MENKO3EPHUCTOro CUAMKarens, WwnamoobpasoBaHusa
B GUIbTPE, CAYYaHOM 3aKPbITUM 3aBUKKM Ha TpybonpoBoae ¢unibTpa, Npu paboTte TpaHchopmaTopa
B pEXUME X. X. UIMPKYAALMA macsa B GunbTpe byaeT HesHauMTeIbHa MAM OTCYTCTBOBATb BoobLLe. B 3Tnx
Cny4Yasnx TemnepaTypa Ha BXoAe M Bbixoae punbTpa byaeT npakTMYeckn oaMHaKoBa.

5.PelueHne BO3HMKLLEN Npobaembi:

TpaHcpopmaTop yctaHoBneH Ha MC-110 KB KoxkyxoBo, aucnetyepckoe HammeHoBaHue T5. Harpyska
coctasnsaet 70% P, TemnepaTtypa TepmocudoHHoro ¢unbtpa B obnactm P1l= +5,22°C, a B obnactn P2=
+4,68,7°C. Mepenag TemnepaTyp Ha Bxoge U Bbixoge T® pasnuuatotcs mexay coboi Ha (+5,22°C) —
(4,68+°C) = 0,54°C, MpaKTMYECKM OTCYTCTBYET LMPKY/IALUMA Macia yepes TepMOCUPOHHbIN GUbTP
TpaHchopmaTtopa T-5, B pe3ynbTaTe Yero He NPOUCXOAMUT HEeMNpPepbIBHAA pereHepaLma macaa u yaaneHue
M3 Macna npoOAYKTOB CTapeHMa W Bnarn. Hawnbonee BepoOATHOM NPUYMHON MOXKET ObiTb
WwaamoobpasoBaHuMe, 3anpaBka Me/IKO3EPHUCTbIM CUMKareem, NPUKPbITUE OAHOTO U3 BEHTU/EN.

MC 110/35/6 kB Koskyxoso OPY-110 KB. OTcyTCTBYET LMPKYAALMA MaCia Yepe3 TeEPMOCUPOHHbIN PUIbTP
TpaHchopmaTopa T-5.



== 1577 °C
[

-6
==-054°C
IF 4

Puc.1. TemnepaTtypHoe nose TepMOCUPOHHOro ®oto 1. Cunosoit TpaHchopmaTop
dunbTpa cnnosoro TpaHchopmaTopa
6. Bonpocbl oxpaHbl TpyAa.

MoaroToBka pabouyero mecta WM AONYCK KOMaHOMPOBAaHHOrO nepcoHana K pabotam B
3N1EeKTPOYCTAHOBKAxX MNPOBOAATCA B COOTBETCTBMM C [lpaBWiamM M OCYLLECTBAAIOTCA PaboOTHMKamu
OpraHu3aumu, B 3/IEKTPOYCTaHOBKAX KOTOPOM Npou3BoAATCA paboTbl. KOMaHAMPOBAHHBIM NepPCOoHa oM
paboTbl NPOBOAATCA B AEMCTBYIOWMX 3/1EKTPOYCTAaHOBKAX NO HapAAamM M PacnopsKeHuam, a B cayyae
€CNN KOMaHAMPOBaHHOMY MepCOoHaNy MPeAoCTaBaATCA MpaBa ONepaTUBHO-PEMOHTHONO MepcoHana,
paboTbl MOryT NPOBOAMUTLCS U B MOPALAKE TEKYLLEN 3KCnayaTaunmn B cootBeTcTBum ¢ rnasoit VIl Mpasua.

7. 3akntodyenune: TMC 110/35/6 kB Koxyxoso OPY-110 kB. OTcyTcTBYeT UMPKYAAUMA Macia 4vepes
TePMOCUPOHHbIN punbTp TpaHchopmaTtopa T-5.

PekomeHayeTca YncTKa TepmocmdoHHOoro dpuabtpa (TP) OT OTOKEHWI U BNaArK, 3aMeHa
Me/IKO3ePHUCTOro CUMKArena Ha CUAMKareb CO CTaHAAPTHLIMU FpaHynamu (npeasapuTenbHo
NPOBEPUTL NOIONKEHME 3aMOPHOI apMaTypbl).



11. Tewma: Dkcruryaranust 000pyA0BaHMs dIIEKTpUUYECKux ceteil. Bapuant b,
3angaua Ne 4
12. 3amanue: Onpeneaurh o TEMIIEPATYPHOMY TI0IIIO,
U3MEPEHHOMY TEIJIOBU30POM COCTOSIHUE MACJIOHAIIOJIHEHHBIX BBOJIOB CUIIOBOTO
TpaHchopmaropa.
13. Teopus Bompoca o Teme: Onpenenenue paboTocnocoOHOCTH
MacCJIOHAMOJIHEHHBIX BBOJIOB CHJIOBOTO TpaHChopMaTopa
CHsaTHE TEpMOrpaMM MACJIOHAMOJHEHHBIX BBOJOB TpPaHCPOPMATOPOB
MO3BOJISIET OICHUTh MX PabOTOCIOCOOHOCTh W TPU HEOOXOMMMOCTH TPUHSATH
ONEpPaTUBHBIE MEPHI K YCTPAHEHUIO HEIOJIAJIOK.
4. TemneparypHbIe TTOJISI CHUMAIOTCS TETUIOBH30POM U TIpeicTaBleHkl Ha Puc.1 , 2.
MacioHarnoaHEeHHbIE BBOJIBI.
[Ipu nposenennu UK - 1UAarHOCTUKM MOXHO BBISBIISITH CIEAYIOUIAE BUIBI
HEHUCIIPAaBHOCTEN BO BBOJAX:
- HarpeBbl B MECTax IOJICOSIMHEHUN BHEIIHUX IMPOBOJHUKOB K 3aKUMam
BBO/IOB;
- 00pa3oBaHHe KOPOTKO3aMKHYTHIX KOHTYPOB B PACHIMPUTENSAX T€PMETUUHBIX
BBO/IOB;
- HarpeBbl BHYTPEHHUX KOHTAKTHBIX COEAMHEHU BBOJOB;
- IOHM>KEHUE YPOBHS Macja BO BBOJIAX.
[Ipy He BBISIBIICHMM YTEYKH Maclia 4epe3 HUKHEE YIIOTHEHHE TepMETUYHOIO
BBOJIa TI0 MAHOMETPY, KpUTEPUEM MOJ0OHON HEUCHPABHOCTU MOXKET CIYKUTh
XapakTep HU3MEHEHMs] TeMIIEpaTypHbIX TIpPaJUEHTOB MO BbicOTe BBoAa. llpu
HaJIMYUM BO BBOJE IOJIHOIO 00BbEMA Macjia MMEET MECTO IUIABHOE CHUYKEHUE
TEeMIIepaTypPHBIX FPAJIUEHTOB™ OT Oaka TpaHchopMaTopa K paclIupUTENO BBOJA.
Ha puc.l npeacraBneH xapakrTep paclpeneneHus TEMIIEPAaTypbl IO BBICOTE
MacJOHANMOJIHEHHOTO BBOJAAa Tpu: A - HaIM4uM K. 3. KOHTypa B
Maciopacmpurene; b - HarpeBe BHYTPEHHUX KOHTAaKTHBIX cOeluHEHH; B -
MOHMKEHHOM YPOBHE Macila BO BBOJE; [' - OrOJICHHOM TOKOBEIYLIEM CTEPIKHE B
BEpXHEU yacTu BBoa; /| - HapyIllIeHUH ITUPKYJIAIMK Macjia BO BBojE (paz0OyxaHue
OyMakxHOUM OMIETKH, IIaMooOpa3oBaHue W T.1.); E - HaHeceHHM OyMa>KHOM
V30JSIIMU 10 BCEM BBICOTE TOKOBEAYILETO CTEpxkHs; JK - yBIaKHEHUM BEpXHEU
YaCTU M30JIALIMOHHOTO OCTOBA U MOBBIIIEHHBIX TUAJIEKTPUUECKUX MOTEPSIX.
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Puc.1 Xapakrep pacnpenesieHus: TEMIIEpaTyphbl 0 BBICOTE MACIOHAIIOTHEHHOTO
BBO/JIA.

- Ilpu moHMXeHHOM YpoBHE Maciia Bo BBojie 3aBucumocth 1 = f (h) pesko
U3MEHSETCSl Ha YPOBHE CTOJI0a Macja BO BBOJIE.

- YBIa)XHEHUE BEPXHEN YaCTH OCTOBA BBOJIA.

- Ilpm  HapymeHum = repMeTH3aldM  JJIEMEHTOB  MAacJOpaCIIUpPUTENS
HErepMETUYHOTO BBOJIa BHYTPh MOCJIETHETO MOKET IPOHUKHYTH BJlara, KOTopas B
NOCJIEYIOIIEM BBI30BET YBIAXKHEHHE BEpXHEH 4acTH OyMa)KHOTO OCTOBa BBOJa C
IPOTEKaHUEM TOKa YTE€UKH, 00pa30BaHUEM MPOBOASAIIMX "JOpOXKEK'", UX HAarpeBOM
u T.11. Ha onpenenéHHom srame pa3BUTHUSL 3TOrO MPOILECCA MOYKHO BBISIBUTH O4ar
BO3HUKHOBEHUS YAaCTUYHOTO pa3pslla BHYTPU BBOJA IO XapaKTepy aHOMAaJIbHOIO
HarpeBa Ha MoBepxHoCcTU (HapdOpPOBOIi MOKPHIIIKH.



Puc.2 Tepmorpamma iepekTHBIX TpaHCHOPMATOPHBIX MACIOHAIIOJIHEHHBIX BBOJOB
110 xB.

[IpaBbie 1Ba BBOJA - HATPEBBI B MECTaX MOJACOECINHEHUN BHEIIIHUX POBOJHUKOB K
3a)KMMaM BBOJIOB, HarpeBbl BHYTPEHHUX KOHTAKTHBIX COCIMHEHUN BBOJIOB.
JleBbIi1 BBOJ — MOHMKEHHUE YPOBHS Macia BO BBOJE.

Ha puc.3 npexacrasieHa TepMorpaMma MaciOHAMOJIHEHHBIX
BBICOKOBOJILTHBIX BBOJIOB 220kB 1 500kB.



14,9°C

Puc.3 Tepmorpamma BeicokoBOIbTHBRIX BBOJIOB 220 kB (cneBa) u 500 kB (cmpaBa)
aBroTpancopmaropa tura AOJLITH-167000/500/220, Temneparypa
OKpYyKaromiero Bosayxa, +12°C.

Pacnpenenenue TemmnepaTypsl 0 TOBEPXHOCTH BBOJIA MakcumainbHas

TEeMIIepaTypa Harpena
KOHTAKTHBIX COSIMHCHHIA

20
15 - /VV\NV\/V\N\/V\/\N\JVV\J\/\/\ANW‘A’\
500 :J 10 4 19,10C
kB 5 1
0
220 20
B =] W
K )
S0 14,0°C
0

Pa6ounii Tox npucoenuuenus cropona 500 kB —350 A. HomuHanbHBII TOK
npucoenunenus 500 kB — 1600A, paGounii Tok nipucoenunenus croponsl 220 kB
— 100 A. Homunanwhsiil Tok npucoeauderus 220 kB — 2000 A.

TeMmreparypa HarpeBa KOHTAKTHBIX COCIMHEHUHN 1 TOBEPXHOCTU BBOJIOB B HOPME.
3aMeUyaHUuil HET.
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5.PenieHne BOZHUKIIKUX MTPOOIIEM:
Puc. 2. Tepmorpamma nedeKTHBIX TpaHC(HOPMATOPHBIX MACIOHATIOTHEHHBIX
BBo10B 110 kB.
[IpaBsie ABa BBO/A - HATPEBBI B MECTAaX MOJICOCIMHEHUI BHEIIHUX MPOBOJHUKOB K
3a)KMMaM BBOJIOB, HAaTPEBbI BHYTPEHHUX KOHTAKTHBIX COCAMHEHUN BBOAOB (HarpeB
B mpuzenax 37-38°C).
JleBblii BBOJ — TIOHM)KEHHUE YPOBHS Macia BO BBOJE (PE3KO H3MEHSETCS
TeMIIepaTypa Ha ypoBHE cTos0a Macia Bo BBoje). Vi3mMeHnenue temmeparypol T = f
(h) ¢ 34°C mo 27°C.
Puc.3 Tepmorpamma BricokoBOJIBTHBIX BBOJIOB 220 kB (cnea) u 500 kB (cmpaBa)
aBroTpancdopmaropa tuna AOJILITH-167000/500/220, Temneparypa
OKpy’KaroIero Bo3ayxa, +12°C. Tlepenaa TeMmeparypbl o BBICOTE BBOJOB HE
npessiiraeT Ha BBoje 220 kB 0,9°C u na 500 kB 0,2°C. Pacnpenencuue
TEMIEPATyphl 110 BHICOTE BBOJIA TUIABHOE.
6. Bonpocs! oxpansl Tpyaa.

[TonroroBka pabodyero mecra W IOMYCK KOMAaHIMPOBAHHOTO MEpCOHANA K
paboTamM B JJIEKTPOYCTAHOBKax MPOBOISATCS B COOTBETCTBUU ¢ I[IpaBuimamu u
OCYIIECTBIISIOTCA pPAOOTHUKAMU OpTaHU3alliU, B JJIEKTPOYCTAaHOBKAaX KOTOPOU
npou3BoAATCS paboThl. KoMaHAMpOBAaHHBIM MEPCOHATIOM Pa0OTHI MPOBOISITCS B
JEUCTBYIOLIUX 3JIEKTPOYCTAHOBKAX MO HapsiiaM U PacHopsbDKEHUsSM, a B Clydae
€CIi KOMaHJIMPOBAaHHOMY TI€PCOHANy MPEJOCTABIISIIOTCA TIpaBa OINEpPATUBHO-
PEMOHTHOTO MEpCOHaja, pabOThl MOTYT MPOBOJUTHCS M B MOPSAKE TEKyLIeH
’KCIUTyaTalnu B cooTBeTcTBUM € rinaBor VI ITpasui.

7. 3akiiroueHue:

Beoasr 110 xB: mpaBeie aBa — ycTpaHUTh A€PEKTHI MOJCOEIWHEHUN BHEITHUX
IPOBOJHUKOB K 3a)KHMMaM BBOJOB, JIEBBIM BBOJA — TpeOyeT 3aMeHbl (YCTpaHEHHE
TEYM Macja MOKHO IPOU3BECTU TOJIBKO B 3aBOJCKUX YCIIOBHUSX).

Beoabr 220 u 500 kB: mo pe3yiabTraraM TEIJIOBOTO KOHTPOJISI BBOJbI MCIPABHBI,
PEKOMEHIyeTCsl U3MEPUThH TAaHT€HC JIeJIbTa BBOJOB.

[Mpumeuanue* rpagueHT a, M. gradient m., mat. gradiens. Mepa Bo3pacTaHust WIn
yObIBaHMsSI B TMPOCTPAHCTBE KakoW, JMOO (HU3UYECKON BETUYMHBI TpU
nepeMeneHIH Ha CTMHUITY JUTHHBI.
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14. Tewma: Dkcruryaranust 000pyA0BaHMs dJIEKTpUUYECKux ceTeil. Bapuant b,

3agaua Ne 5

15. 3aganue: OnpenenuTs Mo TEMIIEPATyPHOMY MOJIO,
MU3MEPEHHOMY TEIIOBU30POM COCTOSIHUE PAJMATOPOB CHIIOBOTO
TpaHnchopmaropa

16. Teopus Bonpoca 1o teme:

17. Omnpenenenue pa3BuBaroierocs aedekra pauaTopoB CUIOBOTO
TpaHchopMaTopa 1o TeMiepaTypHOMY MOJIO.

CHsTHE TepMOTpaMM YCTPONUCTB CUCTEMbI OXJIXIEHUs TpaHC(HopMaTOpoB
(tyTheBbIE BEHTUJISITOPHI, MACIIOHACOCHI, GUIIBTPHI, paIUATOPHI TPAHCPOPMATOPOB
C €CTECTBEHHOM IUPKYJSLMEN Macia U T.11.) MO3BOJISET OLIEHUTh UX
paboTOCTIOCOOHOCTH M MPU HEOOXOAMMOCTHU MIPUHSATH OTIEPATUBHBIC MEPHI K
YCTPaHEHUIO HEMONaI0K.

4. TemnepaTypHoe MoJie CHMMAETCA TEenI0BM3OPOM W MNpeactaBneHo Ha Puc.

1,pagnatopbl. HeMcnpaBHOCTb MIOCKOrO KpaHa paguaTopa Uau olnboyHoe ero
3aKpbITUE NpUBEAET K MEPeKpbITUIO MPOTOKa Macsa 4yepes paanatop. B stom
cnyyae Temnepatypa Tpyb paamnaTopoB OyAeT CYWEeCTBEHHO HUMKE, HEXenu y
paboTatouero paauatopa. C TeyeHnem BpeMeHU B 3KCMayaTauum MOBEPXHOCTU
TPyb paanaTtopoB NOABEPraloTCA BO3AEUCTBUIO PXKABUMHbI, HAa HUX OceaatoT
NPOAYKTbI Pa3/IoKeHUs macsia u bymaru, 4yto NOpPon NPUBOAUT K YMEHbLLIEHUIO
ceyeHMAa AN MPOTOKa Macna WAM MNONHOMY ero npekpauieHunio. Tpybbl c
NoAOOHbIMKU OTKNIOHEHUAMKU byayT "xonogHee" ocCTanbHbIX. [BUMKEHME macna
yepes paamnatopbl NPOUCXOAUT Mo, AeNCTBMEM Pa3HOCTEN NIOTHOCTM ropAYvYero u
XONOAHOrO Macna. TemnepaTypa Tpyb pagMaTopoB CUCTEMbI OXNaXKAeHUA,
paboTatoLlero cunoBoro TpaHcopmaTopa, Ha BXOAe W BbiXxode, e€cau
TpaHCPOPMaTOpP Harpy*KeH, AOJIKHbI Pa3nnYaTbca mexxay cobon. B HanakeHHOM
OXNaXkAeHUN paamnatop byaer MmeTb NaAaBHOE MNOoBbiLEHWE TemnepaTypbl No ero
BbiCcOTe (BepXxHAs YacTb TPYb paanatopoB umeeT 6onee BbICOKYIO TeMnepaTypy).

5.Penienue BO3HUKILIEH POOIEMBI:

Ha Puc. 1 uzo0paxeHna TepMorpamMma paguaTopoB CUIOBOr0 TpaHchopmaTopa.
Temneparypunoe mnojne kosebsercs ot + 47°C po +34°C. TpyOsl paauaTopoB
MOJABEPraroTCs BO3JACHCTBUIO PIKABUYMHBI, HA HUX OCENAOT MPOIYKTHI PA3I0KECHUS
Macia U Oymarv, 4ro MOpoll MPUBOAMT K YMEHBIICHHUIO CEUEHHUs IJIsi MPOTOKa
Macja WU TOJHOMY €ro mnpekpaiieHuto. TpyObl ¢ MOJOOHBIMU OTKJIOHEHUSIMU
Oynyt "xomomnee" ocrtanpHbBIX. Ilepen cHsATHEM TepMOrpaMMbl 00S3aTE€IBHO
HEOOXOJMMO TMPOMBITH PaAUATOPbl C BHEIIHEH CTOPOHBI BOJOM st
JIOCTOBEPHOCTH ormpeneieHust nedekra. bonee xonmomHble 4YacTH paguaTopoB
OTMEYAIOT C BHEIIHEW CTOPOHBI JJIsl aHAIN3a TEIJI0BOTrO MOJIS.
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Tepmorpamma paamnaTopoB CUI0BOro TpaHchopmaTopa.

Puc. 1. Tepmorpamma paamnaTtopoB CUI0BOro TpaHchopmaTopa

6. Bonpocbl oxpaHbl TpyAa.

MoarotoBKka paboyero mecta M AOMNYCK KOMaHAMPOBAHHONO MNepcoHana K
paboTam B 31E€KTPOYCTAaHOBKAxX NPOBOAATCA B COOTBETCTBMWM C [paBuaamu ... u
OCYLLLECTBNAOTCA PabOTHUKAMWM OpraHuMsaLMu, B 3N1EKTPOYCTAaHOBKAX KOTOPOM
npounsBoaATca paboTbl. KomaHaMpPOBaHHbIM NepPCcoHasiom paboTbl NPoBOAATCA B
AENCTBYIOLWMX 3/1EKTPOYCTAaHOBKAaX NO HapAgam WM PacrnopsiKEHUAM, a B C/ay4yae
€C/IM1 KOMaHAMPOBAHHOMY MepCcoHany NpeaocTaBAAlOTCA NpaBa OMNepaTUBHO-
PEMOHTHOIO nepcoHana, paboTbl MOryT NPOBOAMTLCA U B MOPAAKE TeKylleWn
aKcnayaTauum B cootseTcTemm ¢ rnasoi VIl Mpasun.
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7.3aKkntoueHmne: PeKomeHayeTca OYMCTKa PaanMaTtopoB OT BHYTPEHHMUX
OT/IOXKEeHUI (NpeaBapuTeIbHO NPOBEPUTL NOJIOKEHWNE 3aMOPHON apMaTypbl)
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KoHnTtposnb TexHomornuecknx GyHKIMN OXJIaKIECHUS U OUUCTKH

TpanchopmaropHoro macia Bapuant b. 3agaua No...:

Bamaua T — 1,
Bamaua T - 2;
3amaua T — 3;
3amaua T —4;
3amaya T - 5.

[Ipu BBIMOTHEHNN KOHTPOJBHBIX PA00T OEPyTCs CISAYIOMINE COUCTAHMS 3aa4:

No B
KypHAJIe

Ne
3a71a4

33,[[3‘-11(1 BBIITOJIHAIOTCA B YKaA3aHHOM IMOPSAIKE

1,2

2,3

3,4

45

5,1

1,3

3,4

3,2

14

PO N0 WIN|EF

1,5
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3agaun Bapuantsr Ne 1-13

1. OnpeneJuTh OCTATOYHBIN pecypc CHJI0BOro Tpancopmaropa.

2. 3ajaHue 1O onpeaeeHUI0 0CTATOYHOI0 pecypca CHJIOBOI0
Tpancopmaropa.

OrnpenenuTh OCTAaTOYHBIN pecypc CUIIOBOTO TpaHCc(hopMaTopa Ha OCHOBE
u3MeHeHus ctenenu nomuMepusanuu (CI;) OyMakHO# H30MIsI1IUH, CpeTHEH
TEMIEpPaTypbl SKCILTyaTallil U OKUCIAEMOCTH Macja CUJIOBOT0 TpaHchopmaropa.
3aaHHbIC BEJTMYUHBI PEACTABICHBI dKUPHBIM IIPUPTOM.

Bapua | CII xoHen Cll;na K T°C Locr Locr Coct
HT CITYKOBI MOMEHT CTapCHUsI | U30JIs1 | 9aCOB | JIET ~ | OSIHU
BBIIIOJIHEH 108 100505 e
us MacJjia MaciI
pacy€TOB a
1 200 800 90 0. M.
2 250 700 95 0. M.
3 250 900 80 0. M.
4 200 1100 85 C. M
5 200 1200 100 C.M.
6 250 1100 75 C.M.
7 200 600 70 0.M.
8 210 850 90 0.M.
9 250 400 90 0.M.
10 200 500 80 o.M
11 250 550 95 0. M.
12 200 700 80 C.M.
13 200 300 70 C.M.
[Ipumeuanue:

0. M. — OKHCJICHHOC MaclJio,
C. M. — CBCXKEC CYyXO0C MaAcCJIO.

B 1 rony gacoB 24*365= 8760 uac
[Ipu BBITIONTHEHUH PacYETOB HEOOXOUMO YUUTHIBATh, YTO OyMaXKHAs! U30JIALIUSA
MpPOMUTaHA OKUCIICHHBIM MAcjoM (0. M.) WJIM CBEXUM CyxuM (c. M.). Jlis
TpaHchopMaTopa, HAXOAMBIIErocs B FKcIUTyaTauu, 3Hauenue CII; oopasia
U30JISIUY onpefenseTcs B Tabnuue, no puc.l onpexnenserca K, a remnepatypa
MacJa 3amaércsa B Ta0JIuIIE.
Cpok cnyx0bl TpaHnchopmaTopa ONpeNesioT, coriacHo pekoMmeHaarusm CUTPD,
o ¢opmyiie

L =1/K - (1/CIlk - 1/CIlp),
riae L - cpok cimyx0sl, u;
K - koappunmeHT ctapenus:, 3aBUCSIINIA OT TEMIIEPATYPhl K COCTOSTHUS OyMaXKHOU
U30JIALINY;
CIl, - cremeHp noOJUMEpU3AlMM OyMaXHOW HM30JAUMU  HEpaOOTaBLIETO
TpaHnchopmaropa;
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CIl; - cTeneHb MoaMMEpHU3AIMd OYMa)KHOW M3O0JISIIIUM B KOHIIE CPOKa CITY>KOBI
Tpanchopmaropa.

O1eHKy OCTaTOYHOTO pecypca Mpou3BoaaT ucxos u3 carmwkenns CII k koHiry
cpoka ciryx0b1 Tpancdopmaropa qo 200-250. CIlg - creneHp mommMepu3auu
OyMa)kKHOM M30JISIIMK HepaboTaBiiero Tpanchopmaropa - 1200

—a—"Cyxan"
Gymars

/ (nponwuraHHan

/ CBOMUM CYXNM

/ MBCNOM)

—t

O - N @ b O O O © O
v\l

—1’
O

; —O—"0OKngneHHan"
/ Oymara

/ / (nponuTaHHaA
OKMCNEHHBIM
~ MacnoM)

Koad duumeHT crapenms Kx10*

70 80 90 100 110 120 130

o

Temnepatypa, °C
Pucynok 1 - 3aBucumMocTs k03¢ (HUlIMeHTa CTapeHusi OT TEMIIEPATypPhl U
COCTOSIHUS OyMa)KHOU HU30JISLIUU.
Heo6xoammo BBIMOTHUTS:
3. Pemenue 3amaun. (mo No BapuaHTa).
4. 3axmouenue. (O1eHKa OCTaTOYHOTO pecypca CUIIOBOTO TpaHcpopMaTopa)

TexHuueckas aureparypa.

1. Meroanueckue yKa3aHHUs 110 OIIEHKE COCTOSHUS OyMaKHOU M30JISIIAN
00MOTOK CHJIOBBIX TpaHC(OPMATOPOB U IIYHTUPYIOIIUX PEAKTOPOB 1O
crenienn nmonumepu3anui. 3A0 «DHepreTuyeckrue TEXHOIOTUM» MOCKBa
2008 rog.

2. MeToaudeckue yKa3aHHs IO OIEHKE COCTOSHUS U MPOJIJICHHIO CPOKa
CITy»0bI cuIoBBIX Tpancpopmaropos. P/ 50 0410-02.
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IIpumep odopmiienus pemenus 3aaaum Ne 1.

Bapuanr Ne ...
3agaua Ne 1. «OnpenesieHue 0CTATOYHOI0 pecypca CHJI0BOro TpaHcpopmaTopa»
Teopus Bompoca:
1. Cpoxk ciyx0b1 L u ocTatounslii pecypc Tpanchopmaropa Lo, Ipu OTCYTCTBUU J1e(HEKTOB (U
HOBPEXJCHUI), MOTYT OBITh OLIEHEHBI Ha OCHOBE M3MEHEHus creneHu nonmmepusanuu (CIT)
OyMa)KHOW M3OJISIUH.

1.1. Cpox cmyx0bl TpaHchopMaTopa ONMpEnesiioT, coriacHo pekomenaanusm CUIPO,
o ¢hopmye

1 1 1
L= = x - ; 1
K (cnt Cng ) (1)
rzae L - cpok ciayxObl, U,

K - koaddunueHT crapeHus, 3aBUCALINN OT TeMIEpaTypbl U COCTOSHUS OyMa)KHOU
U30JISIIUY;

CIlp - cremeHb MOJUMEPH3ALUK OYMaKHOW M3O0JSIIUU HOBOTO (M3rOTOBJIEHHOIO)
Tparcopmaropa,

CIlx - creneHb MOJIMMEpPHU3AIMUA OYMaXXHOM H3OJAIMM B KOHIE CPOKa CIIY)KOBI
Tparcdopmaropa.

1.2. OcratouHblii pecypc TpaHchopmaropa, mpopaboTaBinero t 4acoB, ONpeaesoT Mo
hopmyiie

1 1 1
= )
K ([ CrMa

rne CII; - cremeHp mnoiaMMepH3alMu OyMaKHOW HM30JALIUM  TpaHchopMmaTopa,
npopaboTasiero t 4yacos.
Ha Puc. 1 nmpusenena pexomenayemass CUI'PD ¢yHkunoHanpHast 3aBUCUMOCTh K03 duinenTa
ctapenust K oT reMneparypbl 1 COCTOSHUSA OyMa)KHOM U330 U Maca.
O1neHKy OCTaTOYHOIO pecypca Mpou3BoAAT ucxoas u3 cHikeHus CII k KOHIly cpoka ciry»XObl
tparcdopmaropa mo 200-250 ex. [[iist OllEHKH OCTAaTOYHOTO pecypca HEOOXOAMMO ONPEICITUTh
CII nanbonee HarpeTbIX 30H TBepAoil u3omsiuuu. Onpenenenue CII 06pa3ioB U30ISLUN AOIKHO
POU3BOIUTHCS 10 MeTouKe, mpuBeneHHoi B [OCT 25438-82.

—a—"Cyxan"
Gymara

/ (nponuTaHHan

/ CB&XHM CYXHM

[ Macnom)

—t

O = N W b o OwoD D
¥
\\J

él
O~

Y —O—"OxugneHHan"
) Oymara

/ / {nponuTaHLan
OKNCIeHHBIM
~ MacnoMm)

Koadh dpuusmerT crapernn Kx10*

70 80 90 100 110 120 130

o

Temnepartypa, °C
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Pucynoxk 1 - 3aBucumocts K03(h(puiiueHTa crapeHus oT TeMIepaTypbl U COCTOSHUS
OYMa>KHOHM U30JISAIUN

Bapuant 3agaun Ne 1.

Ucxonusie mangbie 1o Tadmume Ne 1:

Ncuepnanue ciyxkObl CHIIOBOTO TpaHC(hOpMaTopa MO CTENEHU MOJMMEpPHU3aluu  OyMa)KHOU

3o — 200e .

3unauenue CII; oOpa3ma kapToHa coctasisier - 800e.

Temmnepatypa TpanchopmaropHoro macia - 90°C

Oxucnennas Oymara, IpONMUTaHa OKUCICHHBIM TPAaHC(HOPMATOPHBIM MACIOM-0. M.

Pemenue 3axauu:

1. Ha ocHoBaHMHM HUCXOAHBIX JaHHBIX MpuBeACHHbIX B Tabmuue Ne 1 mo rpaduky Puc.l
onpenenseM kodduument crapenus K = 2,52*108

2. OmnpezneneHue OCTaTOYHOTO pecypca COCTOSHUS HM30JSLMU CHIIOBOTO MAacCJIOHANOJHEHHOTO
TpaHcopmaTopa BbIIOJIHAETCS 10 (hopMyIie

L= % x ( N 1) :;_ X (L_L) = 148809,5 yvac
K Cne Cry 2,52 x 1078 200 800

3. OcraTouHBIi pecypc BBIpaKEHHBIH B roJax:

148809,5 yac.

Locr = pe—— =16,987 = 17ner

3akJirouenue:

dakTUyecKkoe HcYepIllaHHe pecypca CHWIOBOro TpaHchopmaropa (MOMEHT JOCTHIKECHHUS
npeaAcibHOro COCTOHHI/ISI) OIPCACIIAOT IPU HAJIUYUH XOTA OBl OAHOI'0 M3 YKa3aHHBIX HHWXC
(akTopoB:

- CHIKCHHE CTEIICHNW OCTAaTOYHOIO pecypca mojimMmepu3aui oOymaxHou u3omsiuu g0 200-
250.
- Bo3HukHOBeHME HEOOpPAaTUMBIX J1€(DEKTOB B KOHCTPYKLIHU.
-DKOHOMHYECKAsT HEIEeIeCO00Pa3HOCTh TMPOJIOJDKCHUSI DSKCIUTyaTalliu TpaHcdopMmaropa ¢
HU3KNUMHU TCXHUKO-DKOHOMHWYCCKNUMHAU XapaKTepI/ICTI/IKaMI/I.
Ha cHmkeHre 0CTaTOYHOTO pecypca B IMPOIECCe IKCILIyaTallii BIHSIOT:
- MOBBIIIIEHUE TEMIIEPATYPhI TPaHCHOPMATOPHOTO Macia;
- CTENEeHb OKHMCIECHUS TPaHC(OPMATOPHOTO Maciia,
- CTETIeHb MOJMMEpH3aIMK OyMaKHOM H30JIAIIUU TpaHchopMaTopa,
- Ha YCKOPCHHUE OKUCIICHUS U30JIALIMOHHBIX MaTEPUAJIOB (Hampumep, OyMakHOMACIISTHON
W30JISIUH) BIUSET YBIAXKHEHHUE.
Ha ocHOBaHMH BBIITOJHEHHBIX PACUYETOB B COOTBETCTBHHU C 3aJaHHBIMU YCJIOBUSMH OCTATOYHBIH
pecypc cuitoBOTO TpanchopMaropa coctaBiser 17 ner.

Jlureparypa:

1.IIpaBuia TeXHUUECKON AKCIUTyaTal[MH 3JIEKTPOYCTAHOBOK MOTpeduTeneil. 3aperucTpupoBaHo B
Muntocte P® 22 suBaps 2003 1. Ne 4145, (IITI3II) (BBomsatcs ¢ 01.07.2003 B3amen [1TIIII,
5-e u3nanme)

2. CO 153-34.20.501-2003. IIpaBuia TEXHHUYECKOW SKCIUTyaTallUU AJIEKTPUUYECKUX CTAHLUN U
cereit Poccuiickoit ®Denepanun. 3apeructpupoBano B Muniocte P® 20 wurons 2003 r.
Perucrpannonnsriii Ne 4799 (B3amen PJ1 34.20.501-95)

3. CO 34.45-51.300-97 O6bEM 1 HOPMBI HCTBITaHUS deKTpoobopynoBanus. ( Pl 34.45-51.300-
97 ¢ mamenenusmu 1,2 2000r., 2005 r.)

4. MeToamuecKue yKa3aHus 110 OIEHKE COCTOSHHS OYMa)KHOH M30JISIIUH OOMOTOK CHITOBBIX
TpaHc(hOPMATOPOB U LIYHTHPYIOIIUX PEAKTOPOB M0 CTENEeHU noiauMepuzanuu. 3A0
«Oueprerrueckue TexHonorum» Mocksa 2008 ro.
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5.Meroandeckue yKa3aHHs MO OIIGHKE COCTOSIHUS M MPOJICHUIO CPOKA CITYKObI CHITOBBIX
tparcdopmaropos. PJ] 50 0410-02.



