JlokymeHT [ /22/14/65/ ]: TUNoBas MHCTPYKUMS MO 3KCTIyaTauvii MaCNIoHaNOoIHEHHbIX BBOJOB Ha
HanpsixeHrve 110-750 kB

TunoBas MHCTPYKLMA MO 3KCNayaTaunm
MacJZIoOHanoJIHEHHbIX BBOOOB Ha
Hanps>xeHue 110-750 kB (TW 34-70-026-
84). PO, 34.46.503

YTBEPXIEHO IMnasHbIM TEXHUYECKIM YNIPaBNEHMeM NO 3KCMNyaTaLnm 3HeprocucTem
17.05.84r.

TpebosaHust HacToswed TWUNOBOM MHCTPYKUMM PacnpOCTPAHSIOTCS Ha OTeYeCTBEeHHble
MacnoHarnonHeHHble BBOAbI Ha Harnpsixenne 110-750 kB ¢ macno6apbepHoii, GymaxHo-
MacnsHoi v TBePAOI M3oNALME.

VHCTpYKUMSE  nmpedHa3HaYeHa [ANsi  OKCMyaTauMOHHOrO UM PEMOHTHOrO  nepcoHana
BMEKTPOCTaHUMI 1 BNEKTPUYECKWUX CeTeil, a TakXe MepcoHana MOHTaXHO-HaNamouHbIX
opranusaumit Muxanepro CCCP.

WHcTpykums coctasneHa no matepuanam 3asoja "l3onsTop” M 3HEprocucteM C yyeToMm
TpebosaHnii feicTBylowmnx MpaBun TEXHUYECKON 3KChnyaTauun dNeKTPUHECKUX CTaHLui 1
ceTew, uMpKynspos v pewenuii MuHaHepro CCCP.

1. Obwwe ykasaHua

1.1.  Hactoswas Tunosas  MHCTPYKUMS| — PacnpoOCTPaHsSeTCs  Ha  OTEYEeCTBEHHble
MacrnoHanonHeHHble BBOAbI Ha HanpsixeHne 110-750 kB repMeTW4HOro W HerepMeTU4HOro
MCMONHEHWS C MacnoBapbepHoi, ByMakHO-MacsiHOM U TBEPAOI N30NSILMEA.

1.2, TunoBas WMHCTPYKUWS COAEPXMUT  OCHOBHbIE  yKa3aHus Mo  OBCNYXWBaHWIO
MaCNoHanoNHeHHbIX BBOJOB M MpefHa3HaYeHa [ANs 3KCMNyaTauMOHHOrO U PEMOHTHOro
nepcoHana.

Bonpockl, CBA3aHHbIE C KanuTanbHbIM PEMOHTOM BBOJIOB BbICOKOrO HanpsiXeHWsi, B HacToswWe
TUNOBO MHCTPYKLUMM HE paccMaTpUBalOTCA.

1.3. K paGoTam no TexHM4ecKoMy 06CNYXNBAHMIO BBOAOB 0OMYCKAETCS NEPCOHAN, 3HAOWMIA NX
KOHCTPYKTUBHbIE OCOGGHHOCTVI, TpeﬁOBaHVIH SaBOLlCKOVI n HaCTOFlLI.leI7I Twnosoi WHCTpyKUUN 1
MMeIOLI.lI/II7I onbIT paﬁOTbl c 3ﬂeKTp0060py,ﬂOEaHMeM BbICOKOro HanNpsi>kXeHus.

1.4. TocTynalowme C 3aBOJOB MacnoOHamNONHEHHble BBOAbI AOMXHbI 6bITb  TWATENBHO
OCMOTPEHBI Ha CKNaje U MOHTaXHO nnowaake. Mpu 3ToM HE06X0AMMO NPOBEPUTH:

- KOMMNEKTHOCTb BBOJOB;
- COCTOSHIE BBOAOB;

- COCTOSiHNe I'I/I,U,paBﬂVNSCKOVI CUCTEeMbl y repMeTUYHbIX BBOLOB;

- HaNM4Me 1 NCMPABHOCTb BO3AYXOOCYWNTENbHBIX (PUILTPOB Y HErEPMETUNYHbIX BBOOB;
- MapK1MPOBKY BBOAOB 1 COOTBETCTBME X YNAKOBOYHbIM BEAOMOCTSM, CI'IeLlI/Iq)MKaLlMﬂM.

Mpu BbISBNEHNNM NEedEeKTOB WNM HEKOMNNEKTHOCTW BBOAOB [ONXeH ObiTb COCTaBNeH akT
0CMOTPA, a TaKXe COOTBETCTBYIOWNIA NPETEH3NOHHbIN [JOKYMEHT.

1.5. PeaynbTtathl NPoUNakTUYECKMX WUCMbITAHUIA, YCNOBUS WCMbITAHWA, [ONVWBKA Macna Bo
BBOJI, 3aMeHa Macna B rmapasnuyeckom 3aTBope, PeBn3ns BO3AYXOOCYWNTENbHOrO unbTpa,
perynvposaHve 0asneHus B repMeTMYHOM BBOAE, 3aMeHa Mnu nposepka MaHoMeTpa, PeMOHT
Kakux-nmbo 3NeMeHTOB BBOAA AONXHbI (DUKCUPOBATLCS B 3KCMyaTaUMOHHbIX JOKYMEHTax B
Te4yeHne Bcero nepuoaa akcnnyaraumm eeoaa.

1.6. Bo3MOXHOCTb aKcniyaTauum BBOAOB MOCNE YCTPAHEHUS BbISBNEHHbIX AEeeKToB
onpeaensieTcs no pesynbraram onpeaesieHns NX CoCTOSAHNS.

1.7. PeMOHT BBOJOB, CBSI3aHHbIA C UX Pa3BOPKONA, AONXKEH, Kak NPaBuUio, NPOU3BOANTLCS B
CTaUMOHAPHBIX PEMOHTHBIX MACTEPCKMX.

2. Knaccmgmkaumsa MmacsioHanoHeHHbIX BBOOOB

2.1. MacnoHanonHeHHble BBOAbI NpefHa3HayeHbl Ans paboTbl B YCNOBUSIX, HOPMUPOBAHHBIX
ans nenonHenuin V, Xlln T kateropum I no FOCT 15150-69.

2.2. ,ﬂ!’lﬂ KﬂaCCVIq)IIIKaLlIIIVI BBOAOB MNPUHATA CUCTEMa YCNOBHbIX OGOSHaHeHMﬁ, KoTopas B
npouecce MPoOM3BOACTBA BBOAOB NpeTeprnesana ONpPefencHHble uameHewus. B tabn. 1
YKasaHbl yCnosHble 0603HaueHns BBOAOB B 3aBUCUMOCTK OT roaa Bbinycka.

Tabnuua 1Y o6o: B ™™ OT ropa ycka
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Mpumeyanmsi: 1. Lcbpsl, cTosiumMe B 3HameHaTene GyKBEHHOro 0603HA4YEHWs BBOAOB,
n3roToBneHHbIx B 1965-1983 rr., unu nocne 6ykBEHHOTro 0603HaYEHNS BBOAOB, U3rOTOBNEHHbBIX
c 1983 r., NOKas3blBaloT AONYCTUMblE 3HA4YEHUs yrna Hak/oHa BBoAa OTHOCUTENbHO BEpTUKanu.
Lncbpbl apo6HO LMAPPOBOI YacTu 0603HAYEHUs! MOKa3bIBAIOT: YACANTENb - HOMUHANbHOE
HanpsiXeHue BBOJA, 3HAMEHaTENb - HOMUHANbHbIV TOK BBOAA. 2. BykBa, XxapakTepuayowas sng
BHYTPEHHEN M30nauMKn, CTaBUTCA NEPBOA ANS HEerepMeTWyHblX BBOAOB W BTOPOA - ANS
repmeTuyHbIX. 3. BykBa, xapakTepuaylowas KaTeropuio BHelWHe U30nsaumm, CTaBuTcs B KOHUE
6YKBEHHOr0 0603HaYeHMs.

2.3. Mapkuposeka BBOA10B.

2.3.1. Ha coeamHuTenbHOM BTYNKe Kaxaoro BBoAa AONXHA OGbiTh ykpenneHa tabnuuka, Ha
KoTopoW yka3biaetcsi no FOCT 10693-81:

- TOBapHbI 3HaK NPEeANPUATUS-U3roTOBUTENS;

- 0603HaYeHNe OCHOBHOIO KOHCTPYKTOPCKOrO IOKYMEHTa Ha BBOS;
- ycnoeHoe oGo3HaueHue BBOAA;

- Macca BBOAA B KMorpamMmax;

- 3aBOJICKOW HOMED;

- Aarta BbinycKa;

- 0603HayeHne FOCT unu TY, No KOTOPbIM U3rOTOB/EH BBOA,.

2.3.2. [Inst repMeTNYHbIX BBOAOB, MMEHOLNX BLIHOCHOM KOMMEHcaTop - 6ak AaBneHuns, Ha TopLe
6aka naeneHus ykpennsieTcs Tabnuyka, Ha KoTopow ykasbiBaeTesi:

- TOBaprIVI 3HaK NpeanpusaTUA-U3roToBUTENS;

- 3aBOJICKOVI HOMEP;

- MakcuManbHoe AaBneHue B Meranackansix (KI/IHOI'DHMM-CVII'I& Ha Kaa,upambuh CaHTVIMeTp);
- Macca 6aka B kunorpammax.

2.3.3. Bce oTBEpCTUS B HerepMeTWyHbIX BBOAAX, NPEAHA3HAYEHHbIX ANS UCMONb30BaHUS B
aKcnnyartauuun, UMetoT MapkupoBKY, yKasblBatoLlyto X HasHa4yeHne.

3. YnakoBka, TpaHCnopTUpoBaHNE N XpaHeEHe BBOOOB

3.1. TpaHcnopTupoBaH1e BBOOB C 3aB0OJa NPOM3BOANTCS B CNeLnanbHO ynakoske:




a) Ha HanpsixeHue 110, 150 kB - B iepeBsiHHbIX SwW1Kax;
6) Ha HanpsixeHure 220, 330 kB - B nepeBsHHbIX MM METanINYecknxX Kapkacax;
B) Ha HanpsixeHwue 500 KB v Bbilwe - B METaNINYeCKMX kapkacax.

3.2. HerepmeTuuHble BBOAbI Ha Hampsixenue 110-330 kB, npeaHasHaueHbl Ans paboTbl B
BEPTMKaNbHOM NOMOXEHUN, pacronaraloTcs B ynakoske nof yrnom 7-10° K ropu3oHTanu Tak,
4T06bI pacumpnTenb 6bin NPUNOAHST. Ha BpeMsi TPaHCNOPTUPOBaHWS fibixaTeNbHOe 0TBepCTUe
BBOAA 3aKpblBaeTCs.

Bce BBOAbBI rOPU3OHTANBbHOM YCTAHOBKM, repMeTUYHble BBOAbI W BBOAbI C TBEPAOH U3onsuven
YNaKOoBbIBAIOT TOPU3OHTANbHO. HUXHSS YacTb BBOAOB C TBEPAOW M30NsUMEl Ha Bpems
TPaHCMOPTUPOBAHMS 1 XPAHEHNSI A0NXHA UMETb IOMONHUTENbHYIO 3alMTY OT aTMOCEPHBIX U
Cyy4aiHbIX MeXaHN4YecKux BO3AeMCTBIN.

3.3. TpaHcnopTupoBaHMe BBOLOB B MpeAenax 3HEepProcMcTeM [AOMXHO NPOM3BOAWNTLCS B
3aBO/ICKOW ynakoBke 1nu noao6Hoi eit. Mpu aToM BBOA AONXEH BbiTh 3aKpenneH Tak, YTobbl
npenoTepaTuTh ero nep Ve B Ky30B€ aBTO bl M BO3AECTBME Ha BBOA M3rnbarouwmx
ycunuii. CneayeT UCKMIOYNTL BO3MOXHOCTb CABUra (hapdOpoBbIX MOKPbIWEK OTHOCUTENbHO
MeTannuueckux aetaneit u obecneuntb yron noabemMa HerepMeTUYHOro BBOAA B CTOPOHY
pacwuputens 7-10°.

3.4. ConposoguTenbHas [OKyMEHTaUMs W KOMMAeKTylouwwe Jetanu Ans  BBOJOB
yNakoBbIBAIOTCS TaK, YTOBbI UX MOXHO ObINO U3BNEYb, HE BCKPbIBAS YNaKOBKM BBOAA.

3.5. HerepmeTuyHble BBOAbI, NpefiHa3HayYeHHble ANs paﬁOTbl Ha MacnsHbIX BbIKNKOYaTensx,
CUNOBbIX TpaHchopmaTopax 1 peakTopax, Nocne pacnakosBkn 1 ocMoTpa Heo6xo0A1Mo XpaHuTb
Ha OTKPLITBIX MAoWaakax VAW noj HaBeCOM Ha cneunanbHbX CTOoWKax B BEpTUKanbHOM
nonoxeHuu.

Mocne ycTaHoBKM BBOAA HA CTOKY HEOBXOAMMO yAanuTh TPAHCNOPTHbIE 3arnywWwku, HanaauTb
HopMmanbHoe "AplxaHue', obecneunTb HeoGXOAUMbIi ypOBEHb Macna B Macnoykasartene
(cooTBeTCTBYlOWMIA 2/3 BLICOTbI CTEKNISIHHOM TPY6KM Npu TemMnepaType OKpyXalowero BO3ayxa
15-20°C) 1 rnapo3aTBope, yCTaHOBUTb NpW HEOHXOAMMOCTM BO3AYXOOCYWINTENbHbIA (PUABLTP.

3.6. HerepmeTuuHble nHelHble BBOALI HEOBXOAMMO XpaHUTb B YNAKOBKE B FOPU3OHTaNbHOM
MONOXEHUM C MPUCOEAMHEHHBIMU BbIHOCHBIMU PACWMPUTENSMA U HOPMANbHO HanaXeHHbIM
"AbixaHnem".

3.7. l'epMeTHyHblEe BBOAbI BCEX HAMPSIXEHWA, a TakXe BBOAbI C TBEPAOW W30ONSLMENR MOXHO
XPaHUTb B rOPU30HTANIbHOM NONOXEHUN B SHBOA]CKOIZ ynakoeke.

KoHTponb 3a AaBneHneM HeoGX0AMMO NPOBOAUTL HE PeXe OAHOrO pasa B HEAEMO B TeYeHNe
[IByX MECSILIeB CO [IHS MOCTYMNEHMs BBOAA HA CKNAL WM MOHTAaXHYIO Nnowaaky, a 3aTeM He
pexe 0[HOro pas B Mecsill. 3HaueH1e aBNeHs BO BBOAE, TEMMEPATypbl OKpyXalollei cpebl
n pata oCMOTpa He MeHee 4YeTbipex pas3 B roa AONXHbl BbITb Saq)I/IKCVIp(JBaHbI B
JKCNNyaTaunoHHbIX AOKyMEHTax.

JaBnexne macna B nioGoi TOUKE repMETNYHOTO BBOAA AONMXHO ObiTh GOMblE aTMOCCHEPHOTO
BO BCEM [vanasoHe TeMneparyp OKpyXaloWero BO3Ayxa W COOTBETCTBOBATb TPeGOBaHUSIM
3aB0Oa-u3rotoBuTens.

3.8. Ins HerepMeTUuHbIX BBOAOB, YCTaHaBMBaeMblX Ha AnuTenbHoe (Gonee Tpex net)
XpaHeHwe, He06X0ANMO NPOBECTY MMAPABNNYECKUE UCTIBITAHUS.

3.9. Mpu ANUTENbHOM XPaHEHWM HErepMETUYHBbIX BBOJOB 3aMeHy Macna B rMApaBANuyecKnx
3aTBopax cfefyeT NpoU3BOANTH B CPOKM, yKasaHHble B M. 5.5.2.

3.10. BBOAIbI BCEX UCMOMHEHWIA, B TOM YCNE PE3EPBHbIE, ONXHbI BbiTh UCTbITAHb! B CPOKM 11 B
o6beMe, yCTaHOBNEHHbIE AEMCTBYIOWMMI HOpMaMM UCTbITaHNS 3NeKTPOOGOPYA0BAHNS.

PesynbTaThl UCMbITAHWI 3aNWCHIBAIOTCS B COOTBETCTBYIOWME KCN/yaTaAUMOHHbIE AOKYMEHTbI.

4. MOHTaXx BBOOOB

4.1. Pa6oTa no pacnakoske, MoAbeMY 11 yCTaHOBKe BBOAA MPON3BOANTCS HE MEHEE YeM ABYMS
nyuaMK, OAHO W3 KOTOPbIX AOMXKHO MMeTb MOMYCK K MOrpy304YHO-Pasrpy3oyHbiM paGotam ¢
NpUMeHeHneM nNoabLEMHO-TPaHCMOPTHbLIX CPeACTB.

4.2. PacnakoBbiBaTh BBOAbI CEJyeT Ha POBHOM Nowaake OCTOPOXHO, N3berasi NoBpex AeHui
hapchopoBbIX  MOKPLIWEK, MaHOMETPa, COeAMHUTENbHbIX Tpy6ok, 6aka —masnewus,
MacnoykasaTenbHOro CTekna v Apyrux 3NeMeHToB BBOAA.

4.3. Pacnakosky BBogoB 110-330 kB Heo6xoauMo Mpow3BoAUTb B credylolei
nocneaoBaTeNbHoOCTH:

a) CHATb C AWMKa [OCKM C HAANUCbIO "Bepx” U BEPXHME MONOBUHKW Pacropok, Nocne yero
BbiHYTb BBOA M3 SIUMKA, NPUMEHSS [ABYKPATHYIO NEPecTponky Mau OQHOONEPALMOHHBIA LKA
nofbema;

6) MponoxuTb Mexay apopoM 1 TPOCOM NPOKNAAKN U3 Pe3uHbl, BOWIOKA WAW APYroro
Matepuana TonwuHon He meHee 10 MM;

B) MOAHSATH BBOJ, OCTOPOXHO, 6€3 PbIBKOB;

) nocne ToOro, Kak BBOA BblHYT W3 AlWMKa, NONOXUTb €ro Ha NOACTaBKWN TakuM 05p630M, 4TOGbI
pacwunpuTenb HerepMeTU4YHoOro eBoAa 6bin Bblllie COEANHNTENbHO BTYNKW.

4.4. Y repMeTuyHbix BBOA0B 330-750 KB HEo6Xx0aMMO MpeaBapuTenbHO CHATh C KOHBenepa
BbIHOCHO# 6aK A , He oTco noc. i OT BBOAA, 3aTEM BblHYTb M3 yNakoBKMW
3KpaHbl, NPOBEPUTL AaBieHne Bo Beoae. [laBneHne NONXHO COOTBETCTBOBATbL YCTAHOBOYHON
KPVBOW, NPVBEEHHO B 3aBOACKOMA MHCTPYKLIAN.

Tpocamu 3axsaTuTb ynakoBKy 3a Landbl, NEpeBeCTU ee B BEPTUKANbHOE MONOXEHUE W
HaAeXxHo 3akpenuTb. Mocne 3akpenneHuns KOHTeHepa C BBOAOM B BEPTUKANLHOM MOMOXEHN
OTCOEAVHUTL KpeneXHble AeTanu (XOMyThl, WBennepsl W T.0.), NPpeABapuUTENnbHO NpoBeas
CTpOnKy BBOAA TPOCAMW, 3aKpenneHHbIMU Ha KPIOKe KpaHa.

4.5. Mocne yctaHosku BBoA0B 110-330 kB Ha cToliKY Unu KoHTeiHepos ¢ Beoaamn 330-500 kB B
BEPTUKaNbHOE NONOXEHUe HE06X0ANMO:

a) OYNCTUTbL NOBEPXHOCTL BBOAA OT YNAKOBOYHOIO MaTepuana v 3arpsisHeHuit;

6) npoBepuTb OTCYTCTBME MEXAHUYECKMX MOBPEXAEeHWA (papopoBbiX MOKPbIWEK 1
NOBEPXHOCTY BYMaKHO-3MOKCUAHOM OCHOBbI Y BBOJOB C TBEPAON U30NSLINEA.

He nonyckaloTcsi paccnoeHusi HamoTKW, LapaniiHbl W BbIGOMHbI HA MOBEPXHOCTW ByMakHo-
BMOKCMAHOM OCHOBLI BBOAA. Ha noBepxHOCTW (happopoBbIX MOKPLIWEK HE AOMycKalTcs
BCKPbITbIE My3blp1, CKBO3HbIE TPEWMHbI, BONOCSHbIE TPEWMHbI rNasypyu, a Takxe OTCyTCTBUE
rnasypu cyMMapHoi nnowaabto 6onee 0,75% nnowaan HapyXHoi NOBEPXHOCTY MOKPbILKNA.

MecTa nOKpbIWKK, HE WMelowve rnasypu, AONXHbl ObiTb 3amasaHbl aTMOCKHEPOCTONKM
MOKPbITAEM MOJ LUBET rnasypu.

Kpome TOro, Ha MOBEPXHOCTW, OMPELENsIOWEA MaKCUManbHylO 3NEeKTPUYECKYI0 Wn
MeXaHW4ecKylo Harpyski, B MeCTax MEXaHUYeckoro KpemnieHus He JhonyckaloTcs nobble
TPEeWUHbI, CKONbl, BCKPbIThie My3bipy, LBETHbIE BKpanneHus, obpasosaswnecs B npouecce
06Wra 1 BbICTynalolwme Ha NoOBEPXHOCTY MOKPbILKY;

B) NPOBEPUTL YPOBEHb Macna B pacliMpuTene HerepMeTM4YHOro BBOAA.

Y repMeTuyHbiX BBOLOB MPOBEPUTH MPaBUNBLHOCTb PaboTbl rMAPABAUYECKON CUCTEMbI W
MaHoMeTpa, MokasaHWs KOTOPOro MOCMEe YCTAaHOBKM BBOAA B BEPTUKANbHOE MONOXeHWe
AONXHbI BbiTb BblE NEPBOHAYaNbHOrO Ha 3HayeHue P = 0,09 - H, rae H - paccTosiHue Mexay
BbINYCKHO NPO6KOW paclumpuTens i MaHOMETPOM B METPaXx;




) CMEHNTb Macno B rMAPaBNYECKOM 3aTBOPE COMNacHoO ykasaHunsMm pasa. 5;

1) NPOBEPUTb MNOTHOCTb YNNOTHEHWA HErepMEeTUYHOrO BBOAA MMAPABNNYECKUM AaBNeHNEM
COrNacHo ykasaHusim pass. 6;

€) HanaanTb HopManbHOE "AbIXaHWE" HEerepMeTUYHbIX BBOAOB, €CN 3TO He GbiNo caenaHo
paHee;

) NPOBEPUTH YPOBEHb Macna B 3aTBOPe;

3) NPOBECTU B CAly4ae HEOBXOAMMOCTM PEBIU3NIO BO3AYXOOCYWNTENLHOTO (hNbTPa, YCTAHOBUTL
no Macnoykasarenio HopManbHsI YPOBEHb Macna B paclumputene BBOAA.

4.6. MNocne 3aBepleHus onepauui No CAMey UM AONMBKE BBOAA W MMAPABIMYECKOro 3aTsopa
MacnoM Heo6X0AMMO MOCTaBUTb Ha MeCTo I'IpOﬁKVI W YyNAOTHUTL UX WHYPOM N3 BONOKHUCTbIX
MaTepvanos, MPOMUTaHHbIX NaKOM BO3AYWHOM CYWKW.

4.7. Tlpn pesuaun kopoGok ycTponcts MNH cnenyet obpawate BHUMaHWE Ha COCTOSIHWE
NoBEPXHOCTN (papdhOpOBbIX BbIBOAOB, KOTOPAs AOMXHA BbiTh YNACTON U HE UMETb Kaknx-nbo
BUOMMbIX Ae(eKTOB.

4.8. Heo6x041MO NpoBepuUTb COO6LWAEMOCTb MACNoyKa3aTessi C BHYTPEHHE NonocTbio BBOAA,
a TaKXe WCMpaBHOCTb MacnooT6OPHOrO YCTPOMCTBA MyTEM CNMBa 4Yepe3 Hero Hebonbuoro
KonuyecTsa Macna. 9Ta onepauns 06bl4HO CoBMelwaeTcs ¢ oT6OPOM Npobbl Macna Ans
COKPALIEHHOr O XMMUYECKOr0 aHannaa 1 onpeaeneHus tg .

4.9. Y BBOLOB C TBEPAOI N30N5ILMEN HEOBXOAMMO CHAITh 3aWMTHBI GaKenuToBbIA LMAMHAP 1
MONM3TUNEHOBbIN YEXON, OCMOTPETh BBOA. B MecTax ynnoTHEeHWA NOKPLILWKN, B MECTax naiku 1
nocajKku BTYNKM He I0IXHO BbiTb NPU3HAK0B Teuu Macna.

4.10. MNepen MOHTaXoM cneayeT U3MEPUTb COMPOTUBNEHNE U3ONSALMW U tg BBOJOB COrNacHo
yKasaHusm pasg. 6.

4.11. VcnbiTaHns NoAroTOBNEHHbIX K MOHTaXy MacnOHarONHEHHbIX BBOJOB HAa MOHTaXHOMN
nnowajke uAM noAcTaHuMm w oT60p nNpobbl Macna [AOMYcKaeTcst NPOM3BOAWUTL MpU
Temnepartype He Huxe 5 °C.

Mpy NOHMXEHHbIX TemnepaTypax CneayeT HarpeTb BBOAbI, NPU 3TOM CKOPOCTb NOAbeMma
TeMmnepartypbl He AOMXHA Mnpesblwartb Gonee 5-7 °C B yac. Heo6XxoAWMO MPUHSITL MEpbI,

MCKNIOYAIoWME NPSIMOe MonafaHie ropsiyero BO3Ayxa HeNnocpeACTBEHHO Ha BBOA, @ TakXe He
cneflyeT BECTU pa3fenbHbili NOAOrPEs BEPXHEN 1 HUXKHE MOKPbILEK.

4.12. VicnbiTaHne BEHTUNbHLIX Pa3psiAHUKOB TPEX3aXUMHbIX BBOJOB MPOVN3BOAUTCS COMNacHO
MHCTPYKLWM 3aBOAA-U3roTOBUTENS Pa3PsiAHUKOB.

4.13. MoHTax BBOJOB [IONIXEH MPOU3BOAMTLCS C yyeToM TpebosaHuit PTM 16.800.723-80 n
VHCTPYKUWit 3aBoaa "3onsTop”.

4.14. Tlocne 3aBepuweHUs MOHTaxa BBOAA HEOGXOAMMO MPOBEPUTb  3a3eMieHve
HU3KOBO/IbTHOrO BbIBOAA NO CI'IOCOﬁy, npenycMoTpeHHOMy KOHCprKLLI/IEIZ BBOAA.

5.1. B koMnnekc paboT No TEXHNYECKOMY 06C/YXNBAHMIO BBOAOB BXOANT:

- OCMOTP BBOJOB, MPOU3BOANMBIFA 3KCNNyaTaAUMOHHBIM NEPCOHANOM OIHOBPEMEHHO C OCMOTPOM
060pyN0BaHNS, HA KOTOPOM YCTaHOBNEHbI BBOAbI;

- PEMOHT;
- VCnibITaHNs.

5.2. lpy BHEWHEM OCMOTPE MACNOHAMONHEHHbIX BBOAOB, MPOM3BOAMMOM 6e3 CHATUS
HanpsiXeHusi, Heo6x0AMMO obpallaTh BHUMaHMe Ha:

- YPOBEHb Macna Bo BBOAE MO MAcnoykasaTenbHOMy CTEK/y paclumpuTens;
- 3HaYeHe NaBNeHNs Macna Bo Bsoje (Mo MaHoMeTpy)

- uenocTb hapgoopa, OTCYTCTBIUE CKOMOB, TPELWMH;

- OTCYTCTBUE Teueit Macna B MecTax CThiKOB U yNNIOTHEHNIA;

- CTeneHb 3arpsi3HeHs M30NALMN;

- OTCYTCTBIE NOTPECKMBAHNIA, 3BYKOB Pa3psA0B 1 T.4.;

- COCTOSIHWE U LIBET CUNMKarens B BO3yX0OCyWMTENbHOM (PUNbTPE.

5.3. Mpwn TekylleM PEeMOHTe TPaHCGOPMAaTOPOB, PEeakTopOB, BbIK/OYaTENel NPOM3BOAMTCS
0OCMOTp BBOZOB M0 M. 5.2. JIoNoNHUTENbHO NPOBEPSETCS HafeXHOCTb 3a3E€M/IEHNS BbIBOJOB OT
nocneaHen 1 npeanocnefHed (Mpu ee Hanuuum) ob6KNAAOK, COCTOSHNE LEMEHTHBIX WBOB Y
MacnobapbepHbIX BBOAOB, COCTOSHINE YMNOTHEHWUA HErepMETUYHbIX BBOJOB, YCUINE 3aTSXKM

raek KOHTaKTHOW WNW/bKW NPOTAXHbIX BBOAOB.

5.4. 3a BBOAAMW, 3aNUTHIMK HECTaBUNN3NPOBAHHLIM MacnoM, HEOOXOAMMO YCTaHOBUTb
JONONHUTENbHbIA KOHTPONb. 3aMmeHy Macna B Takux BBOAAX MPOM3BOAST MO rpacuky,
COCTaB/IEHHOMY 3HEProCUCTEMOIA.

5.5. HerepmeTuyHble BBOAbI

5.5.1. Mpu Heob6xoAMMOCTM NPOM3BOAMTCS [NOMMBKA Macna BO BBOA. 3ameHa Macna B
r1ApaBNMYEcKOM 3aTBOPe NMPON3BOAMTCS Yepe3 OTBEPCTWS B pacmputene Beoaa. YCnosHoe
pacnonoxeHne 0TBEPCTUN 1 MACSIHBIX KaHaNOB NOKA3aHo Ha puc. 1.
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Puc. 1. CxemaTuyeckoe pacnonoxexve npoSOK, KaHanos v NonocTen B paclumpnTensix
HerepMeTUYHbIX BBOJOB:

1 - BepxHsis hapchoposasi NOKpbILKa; 2 - KaHan, 3akaH4MBaloWACs NPoBKO ANs Bbinycka
BO3/lyxa npw AonuBKe Macna Bo BBoA BK; 3 - kaHan, 3akaHunBatowmiics npo6koi ans
onpeneneHns ypoeHs Macna B 3ateope Y; 4 - noaaoH; 5 - abixatensHoe oteepctve [3;6 -
MPUXWUMHOE KONbLO; 7 - waiiba reTuHakcoBas nof npyxuHy; 8 - Tpybka yposHs mMacna B
3aTBOpE; 9 - Tpy6Ka Ans coobuieHns ¢ aTMocepoi; 10 - NpyxuHa komneHcupytowas; 11 -
COCy. Hapy>XHbI MACNSIHOrO 3aTBOPA; 12 - COCYA BHYTPEHHMI MACNsiHOro 3aTBopa; 13 - Tpybka
L5 BbIMycKa BO3Ayxa U3 pacwuputensi; 14 - npobka ans nonusku macna 8o seog IK; 15,20 -
npoknaaku; 16 - raiika cneuvanbHas; 17 - ranka HaxumHas;

18 - ykasarenb ypoBHs macna MY; 19 - kaHan, 3akaHum1BatowWwmiicst IpobKow Anis civea Macna us
macnsiHoro 3atsopa C3; 21 - kaHan, 3aKkaHuvBatoWuiicsi Po6Kom ANs cnvea Macna us
pacumputens CK; 22 - Tpy6a; A, Aq - coobuiaromecs Mexay coboit MoNocTv MacnsHoro
3atBopa; b - nonocTb pacwmpntens ssona

CneayeT npOW3BECTM PEBU3NIO  BO3AYXOOCYWMUTENBHOrO (PUALTPA C  OBGHOBNEHWEM
WHONKATOPHOro cunukarens Npu Npu3Hakax ero yBnaxHeHus.

Heobxo0a1Mo ycTaHOBMTL HOPManbHbI ypoBeHb Macna Bo Beofe. Mpu Temnepatype 15-20 °C
ypOBeHb Macna B MacnoykasaTtene [ONMXeH COCTaBnsiTb 2/3 BbICOTbI MacnoykasaTtenbHoro
cTekna.

J]OHVIEKZ macna BO BBOA NMPOM3BOAUTCA C MOMOLWbIO BOPOHKW 4Yepel3 OoTBepcTue I'\pOGKVI ,ﬂK.
J]HFI BbIXxOA4a BO3Ayxa npu OONMBKE macna HeOGXO,ElI/IMO BblIBEPHYTb I'IpOéKy BK. Ecnu Takas
npo6ka He NpeJyCMOTPeHa KOHCTPyKLMel BBOAA, TO A0NMBKA MAcna NPOM3BOAMUTCS C MOMOLbIO
BOPOHKM, WMEIOWEN TOHKOE rOp/bilKO, C TeM, 4Tobbl 6bin obecneyeH CBOGOAHbIA BbIXO4
BO3/lyxa 13 BBOAA Yepea npobky OK.

Jlonueka Macna Bo BBOA MOXET TakXe OCYWECTBNATHCA Yepes MacnooT6opHoe yCTPOMCTBO ¢
MOMOLLbIO HACOCA, CBSI3AHHOTO C BBOAOM MPOMEXYTOYHbIM GaykoM ¢ Macnom. [ns Bbixoda
BO3/lyxa Npu TakoM crnocobe AOMMBKM Macna cnedyer OTKpbiTb npobky BK wnu npu ee
otcyTcTBuM npobky OK.

Ecnu nonveka Macna npon3soAMNTCs Yepe3 MacnooT6opHOe YCTPOCTBO C NOMOUWbIO Hacoca, TO
LLONXHbI BbITb MPUHSTH MEPbI MPEAOCTOPOXHOCTU C TEM, YTOBbI He "yrycTUTL" Macno 13 BBoAa
1 He 3akauuBaTb B Hero Bo3ayx. [ins 3Toro, npex/e YeMm OTKPbITh NPOBKY MacnooT6opHoro
yCTpOiicTBa, B MPOMEXYTOYHOM Bauke cosnaeTtcs uabbiTouHoe Aasnexue 0,01-0,02 MMa (0,1-
02 krc/cM®) W rojaya Macna OCywecTensetcs HeGonbwumu nopunaMi. MpumeHeHne
CanbHWKOBbIX HACOCOB, NOACACHIBAKOIWNX BO3AYX, HE peKOMeHayeTCs.

55.2. 3avmeHa Macna B
NPOM3BOANTCS B CPOKMA:

rmapasnnyecknx 3aTeBopax HerepMeTuyHblX BBOAOB A0N1XHA

-y 8BoA0B 110-220 KB, He UMetoWwMX BO3AYXOOCYWMTENbHbIX PUNBbTPOB, - HE PeXe 0QHOro pasa
B 1Ba roaa;

- y 8Bof0B 110-220 KB, uMetowmx BO3AYX00CyWMTENbHbIE OUNLTPLI - HE PeXe OAHOro pasa B
yeTblpe roaa;

-y BBoAoB 330-500 kB - He pexe oaHoro pasa B ABa roaa.

5.5.3. [1nsi 3aMeHbl Macna B rnapasnuyeckoM 3aTBOPe BBOAA HEOGXOAMMO BbIBEPHYTH NPOGKY Y
13 0TBEPCTUS, ONPEAENsIoWero ypoBeHb Macna B 3aTeope, 1 Npobky C3, NpeaHasHaueHHylo
Ansa cnvea Macna u3 3aTeopa. Cnutb Macno.

Jns 3anonHeHWs MacnoMm ruapasnnyeckoro 3atsopa (npeasapuTenbHo npobka C3 ¢
YNNOTHEHMeM A0NXHa BbiTb MOCTaBNeHa Ha MECTO) B OTBEPCTIE BPEMEHHO YaaneHHo Npobku
3 Heob6x0AMMO BBEPHYTb WTYLEP C pe3bboit 1M14x1,5, coeanHeHHbI PE3VHOBBIM LWNAHMOM
vnu MeaHon Tpybkoi ¢ 6aykoM, 3arONHEHHbIM MAcnoM W PacMONOXEHHbIM Bbille YPOBHS
pacwmpuTens. 3aTem BbiBepHyTb Npobky AK.

3anueka 3aTsopa Macnom NpoaonxaeTcs A0 Tex nop, Noka Macno He 6y.ueT BblTekaTb U3
oTBepcTus V, onpeaensiowero yposeHb Macna B 3aTeope.

Mo okoHyaHumM 3anueku Macna npobku Y, 0K n 13 yctaHaBnMBatoTCS Ha MECTO.
5.6. [epMeTnyHble BBOAbI

5.6.1. Bo BpemMs 0CMOTPOB 060PYAOBaHNS PacnpefyCTPOACTB HEOBX0AMMO KOHTPONMPOBaThL
3HaueHne NaBneHus BO BBOAE.

3HayeHve faBneHns BO BBOAE, TEMMepaTypa BepXHWX CNOeB Macna B TpaHcdopmatope unm
peakTope W TemnepaTypa OKpyXaloWero Bo3fyxa [JONXHb ObiTb 3apUKCUMpOBaHbl B
9KCM/yaTaUMOHHBIX IOKYMEHTaX He MEHee YeTbipex pas B rof.

5.6.2. Heo6x0AMMO NPOBEPUTL COOTBETCTBME TMAPABMNYECKON CXEMbl BBOAA puC. 2 unn 3.
Cxemy no pwc. 2,a cnenyeT nepefenatb Ha cxemy no puc. 2,6. Lins atoro cneayet
nepecTaBnTb MaHOMETP Ha nepekpbiBaeMblit WTylep BeHTUns KB-2MC (puc. 4), a Ha wTyuep,
0603HaueHHbI CTPENKOW, YCTAaHOBUTb railky ¢ rayxum Hunnenem. C 1980 r. Ha BBOAbI
ycTaHasnusaeTcs BeHTUnb BBB-1 (puc. 5).

BeHTunb onnoMbupyeTcs B NpeieNIbHO OTKPLITOM NONOXEHUM.



Puc. 2. I’mnpasnmuecme CXeMbl repMeTN4HbIX BBOAOB CO BCTPOEHHbIM pacwmputenem:
a-BBOAbI BbiNycka A0 1976 r.; 6 - BBOAbI BbiNycka nocne 1976 r.; B - BBOAbI C BeHTUNeM BBB-1
1-88BOA; 2 - MaHOMeTp; 3 - 3arnywka; 4 - seHTunb KB-2MC; 5 - BeHTunb BBB-1

O603HaYeHne X008 BEHTUNEN CM. pUC. 4 N 5
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Puc. 3. MuapaBnmuyeckne cXxeMbl repMETUYHbIX BBOAOB C BBIHOCHBIMU 6akamu laBneHuns:
a- BBOAbl Bbinycka [0 1976 1.; 6 - BBoAbI Bbinycka nocne 1976 r.; 8, r - BBOAbI C BeHTUNeM BBB-1
1-88BoA; 2 - BeHTUNb C 26.164.006.Cn1; 3 - nepexoaHMK C TpeMs 0TBEPCTUSMU; 4 - MaHOMETD;
5 - 6ak jaBneHns; 6 - 3arnywka; 7 - NepexoAHuK C YeTbipbMs 0TBEpPCTUsMU; 8 - BeHTUNb BBB-1

O60o3HaueHNe X008 BEHTUNEN CM. prC. 5
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Puc. 4. BeHTunb TpexxonoBoii kucnopoaHbiit KB-2MC:
1 - Kopnyc; 2 - knanaH; 3 - NpyXuHa; 4 - MeMbpaHa; 5 - Kpbilwka; 6 - WNNHAENb; 7 - CyXapb;

8 - raiika HakugHas 9, 10, 11 - Hunnenwn

62

o O P i

120

T SOTINNANN

Puc. 5. Bentuns BBB-1:
1 - Kopnyc; 2 - knanaH; 3 - NpyXuHa; 4 - MembpaHa; 5 - cyxapsb; 6 - wapwk; 7 - WnuHAenb;

8 - MaxoBuyoK; 9 - raiika; 10 - raiika HakuaHas; 11 - Hunnenb; 12 - wryuep

0,9k
10000

rae pp - paKTMyeckoe AaBneHne Macna B0 BBOAE B BepxHei ero Touke, MMa (krc/cm?);

5.6.3. laBneHue macna B BepxHeii Touke BBOAa chopMmyne:

Po=P—

P - Noka3aHus MaHomeTpa, MMa (krc/cm?);
0,9 - yaensHas macca macna, r/cm3;
h- paccTosiHne mexany MaHoMeTpoM n BerHeVI TOYKOW BBOAOA, CM.

5.6.4. Heob6xo1MO cneanThb 3a TeM, 4To6bl aBneHre Macna Bo BBOJE Haxoannoch B npenenax



0,02-0,25 MMa (0,2-2,5 KFC/CMZ).

Ha crekne wkanbi MaHoMeTpa AOMXHbI GbiTb HAHECEHb OTMETKMW, COOTBETCTBYyIOWME STUM
3HaYeHVaM nasneHns.

5.6.5. Mpyn NOBLIWEHNM [ABNEHNS BO BBOAE BbIE MPEAENbHOrO 3HAYEHUS ero Heob6XoAMMO
CHM3MTL. Onepaumm MO CHUXEHMIO AABNEHWS| AONXKHbI BbINOMHATLCA C YYeTOM CXeMbl
rapasnmyeckoi cucTeMbl BBOAA (CM. pUc. 2, 3) 1 yKasaHuii 3aB0ACKOI AOKYMEHTaLM.

56.6. Mpu CHNXEHWM [OaBNEHWS BO BBOAE HUXE [OMNYCKAEMOro 3HAYeHUs HEoB6X0AMMO
nogkayaTh BO BBOA Macno. Onepauuy No MOBLIWEHWIO AABNEHWUS AONXHbI BbIMONHATLCS C
y4eTOM CXeMbl rMapaBnMyeckoil cucTeMbl BBOAA (CM. puc. 2 U 3) M yKasaHwin 3aBOACKON
[LIOKyMEHTaUMu.

5.6.7. B cnydae CHUXEHUs JaBNEHNS HUXE HOPMUPOBAHHbIX 3HAYEHNI HEOGXOAMMO NPOBEPUTL
MecTa ynnoTHEHWii Bo BBOAE.

5.6.8. Mpu 06HapyXeHnn Teun Macna oHa yCTPaHAETCs B COOTBETCTBUM C yKa3aHamn pasa. 9.
JaBnenne [ONXHO 6biTb OTPErynMpPOBAaHO C Y4YETOM KOHCTPYKTUBHBIX OCOGEHHOCTEN
r1ApaBnMyYeckoil CUCTEMbI BBOAA.

5.6.9. MNpu nol nal Bblle rnpen a i HeoOXOAWUMO MpOW3BECTW
BHeouepeHble U3MepeHns tg n C 1 NPOBECTM XpoMaTorpadpuyecknii aHann3 pacTBOPEHHbIX B
macne rasos. ECnu namepeHus nokaxyT yxyAlWeHWe XxapakTepucTuK W3onsaumn oA AONXEH
6bITb AEMOHTVPOBAH U 3aMEHEH PE3EPBHBIM.

5.6.10. Mpu MOHMXEHWUM [0 HYNs AaBneHUs BO BBOJE HEOOXOAMMO MPOBEPUTL YPOBEHb 1
KayecTBO OCTaBWerocs Macna. /I30nsuUnoHHbI 0CTOB BBOAA [OMXEH HAXOAUTLCS NONHOCTLIO B
macne, a npobuBHOE HaMpsiXeHre Macna CooTBeTCTBOBATh AEVCTByoWMM HopMam ncnbiTaHns
3NeKTPOo6OPYA0BaAHMS.

Mocne YCTPaHEHNA MNPUYUHBbI CHUXEHUS nNaBNeHus v npu NONOXWUTENbHbIX pe3ynbTarax
NPOBEPKN MOXHO NPUCTYNUTbL K NOAKAYKe Macna BO BBOA BHA4ane npu OTKPbITOM OTBEPCTUN B
BerHeﬁ YacTu BBoda A0 MOSIBNEHWS mMacna B 3TOM OTBEPCTMW, a 3aTem nocne naoTHOro
3aKpbITUS BTOrO OTBEPCTUS NPOBKOIA - MOBLICUTL AABNEHWE Macna BO BBOAE OO 3HAYEHWS,
TpeGyeMoro 3aBOACKOM MHCTpyKuMeil. Mpy HEeoGXOAMMOCTM MPOBOAUTCS PEMOHT BBOAA C
CYWKO1 €70 U30NAUNM.

5.6.11. MpoBepKy ypoBHsi Macna HeoGXoAMMO NPOBOANTL B CEAyIOLeii NOCNeA0BATENbHOCTH:

- NOACOEAVHUTLb K BEHTU/IO C MOMOWbIO WTyuepa wnaHr ¢ Haﬂ,eTOﬁ Ha Hero npoapa‘mol?l
Tpy6KOiA;

- OTBEPHYTb raiky C HUNNEenem B BEpXHeil 4acTu BBOAA;

- OMPefieNnTh YpOBEHb Macna BO BBOAE, U3MEHSIS BbICOTY MOMOXEHWUs MPO3paqHoil TpyGKu
OTHOCUTENbHO BEPXHEil YacTy BBOAA.

5.6.12. Mpu HeobxoAMMOCTV Npoby Macna U3 repMeTUYHOro BBOAA MOXHO OTOGMpaTb Gea
pasrepmeTusauvn Beoda. Mocne or6opa NpPoGbl HEOGXOAMMO OTPErynupoBath AasBneHue
macna Bo BBOJE.

Ecnu npu oTKpLITOM BEHTUNE 1 CHSITOM 3arnylwke Macno 13 BBOAA He MoiAeT, TO AonyckaeTcs
BbiBEPTbIBaHNE NPOGKN 13 BepXHel YacTu BBoaa. HemeanenHo nocne ot6opa npobbi cneayet
[ONWTb BBOA MAacnoM [0 NOSIBNEHWs ero U3 OTBEPCTUS BEPXHE 4acTu BBOAA, NOCME Yero
3aBepHyTb NPOGKY B BEPXHEN YacTy BBOA. 3aTeM HyXHO OTperynuposats AaBneHne Macna Bo
BBOAE.

5.6.13. 3a COCTOSIHMEM BHYTPEHHel u3onsiuvuv BBOAOB 220-750 KB ¢ BbIHOCHbIMM Gakamu
NaBNEHUs, U3roToBNEHHbIMK C siHBaps 1975 r. no okTsibpb 1978 r. (3aBoackve Homepa ¢ C-
73592 no C-100000 u ¢ [-00001 no [-33527) nOnXeH ObiTb YCTAHOBNEH MOCTOSHHbINA
KOHTPONb. Ecnun paHee B macne ssoaa Gbinn OGHapyXeHbl meTannuyeckue npumecu, 1o 0T60p
I'Ip06 macna Ha XpOMaTOI’pa!bVNeCKVIVI aHanu3 pacTBOpPEeHHbIX B HEM ra3os, UamepeHune lg macna
nero I'IPOGI/IBHOI'O HanpsXxeHus, a Takxe lg nC u3onauuu BeoAa Npou3BoaAaTCs OAMH pa3 B
roa.

BBO,ELbI, B Macne KoTopbIX 6binn OﬁHapyXeHbl meTannuyeckve rnpuMecn, OONXHbl BbITb
3aMEHEHbI. CﬂeﬂyeT yunTbIBaTh, YTO NPOMbIBKA BBOAA HE OéeCHeHMBaeT NONHOro yaaneHus
MeTannnyeckmnx 4actuu C NOBEpPXHOCTU OCTOBA. BameHa BBOAOB NPOM3BOAMNTCS HA OCHOBAHWUM
rpacpukos, exerogHo yTeepxpaaembix [nasTexynpasnexnem MwunsHepro CCCP un BIMO
CotoaTpaHcpopmatop MuHanekTpoTexnpoma. 3abpakoBaHHble WM 3aMeHEeHHble BBOAbI
LONXHbI BbITb OTNPaBNeHsl Ha 3aBoA "U3onstop".

5.7. Beoabl ¢ TBEPAOI U30NSALMEN.

5.7.1. Mpn NepuoamnYecknx oCMOTpax BBOAOB cnedyeT ofpawatb BHAMAHWE Ha OTCYTCTBUE
Teum Macna v uenocTb hapOpPOBOI MOKPLIWKN.

5.7.2. M3MepeHne XapaKTepucTUK U30NSLUMW Yy BBOJOB 6e3 W3MEpUTenbHOro BbiBOAA
NPOU3BOANTCS TOMbKO MPW KanuTanbHOM PEMOHTE TpaHcopmatopa Ha AeMOHTUPOBAHHOM
BBOAE.

5.7.3. 3anpeuwaeTcs NpouN3BOANTL MPOBEPKY COCTOSHUS M3ONSLAM U3MEPUTENBHOTO BLIBOAA
(ecnwv oH nMeeTcs) BO u3bexaHue NoBpeXAeHUs BBOAA.

5.8. [lonueky BBOAOB HEO6XOAMMO NPOU3BOANTL MACNIOM TOi K€ MapKi, KOTOPLIM OH BbIn 3anuT
Ha 3asopae-usrotosutene. [lo anpens 1969 r. npumensnock macno no FOCT 982-67, ¢ anpens
1969 r. no mioHs 1971 r. - no MPTY 38.1.238-65. C utoHs 1971 r. BBOAbI 3aM0NHSAIOT Maciom
mapkm T-750.

JlonyckaeTcs CMelleHMe Macen B COOTBETCTBUM C  AEACTBYIOWMMM  AUPEKTUBHBIMA
matepuanamu MunaHepro CCCP. Macno ansi AonvBKM BONXHO OTBEvaTh TpeGosaHnaM Hopm
UCMbITaHUS 3NeKTPoo6OPYAOBaHNS W UMETb MPOBMBHOE HampsixeHue He Huxe 60 kB ans
BBOIOB Ha HanpsixeHne no 500 kB u 70 kB ans BBOmOB Ha HanpsixeHue 750 kB.
BnarocoaepxaHue - He 6onee 10 r/T.

Macno, npeaHasHayeHHoe ANs AONVBKW B repMeTUyHble BBOALI, AOMXHO BbiTb, KPOME TOrO,
JAerasvupoBaHo npy BakyyMe C OCTaTouyHbiM AaBneHuem He Gonee 666,5 Ma (5 MM pT.cT.) B
TeueHue 4 4 Ha kaxable 50 n obpabaTbiBaeMoro Macna.

JlonyckaeTcs npounsBoaNTb NONMBKY FepMETUYHbIX BBOAOB MacnioMm, B3sTbiM 13 paGoTarolwero
TpaHchopMaTopa C MNEHOYHON 3aWWToN W UMEWUM NpoBUBHOE HanpsixeHue W apyrue
nokasartenu He Hixe Tpe6oBaHuii HopM nCnbITaHNst 3NeKTPooBopy A0BaHMS.

5.9. Mpu ocMoTpe BBOLOB, MPOBOAMMOM B MEPUOA TEKYWEro PEMOHTA 06OpyAOBaHWS,
HeoB6X0AMMO NPOBEPUTL:

- COCTOSIHWE YNNOTHEHWI 1 OTCYTCTBME TeuYn Macna;

- HAAEXXHOCTb 3a3eM/IEHNS CreunanbHbiX U U3MEePUTE bHbIX BbIBOLOB;
- NPaBUNbHOCTb YCTaHOBKYW NPOBOK pacwumpuTens;

- Ha1eXHOCTb KOHTaKTHbIX COeANHEHWIA;

- HanuuMe nNOoM6 Ha BEHTUNSX TUAPABNMYECKON CUCTEMBbI, MX MONOXEHWE, COCTOSIHUE
MaHomeTpa 1 T.n.;

- COCTOSIHNE BO3[1yX0OCYWNTENLHOr0 hunbTpa.

5.10. Mpu KanuTanbHOM PeMOHTE 0BOPYAOBAHUS WNW PacTpefennTENbHOTO YCTPOCTBa,
NONXHbI ObiTb BHINONHEHbI WUCTILITAHWS M MPOBEPKMW, yKasaHHble B Hopmax ucnbiTaHus
9N1eKTPOOGOPYAOBAHNSI, MPOBEPEHO COCTOSHME BBOJOB B OObeMe, ykazaHHoM B . 5.9.
npOBepﬂeTCﬂ oTcyTCcTBME Teyein no apMuposke MaCﬂOéapbeprlX BBOOOB. Flpm Hannuyun Teuun
no apMvpoBke BBOAblI AONXHbI GbITb 3aMEeHeHbl. I'Ipln HeOﬁXO,ElVIMOCTVI cneayet 3aMeHUTb
TakXe pe3vHOBble YNNOTHEHUS MeXAYy KOHTaKTHbIM 3aXWMMOM W KOpPMyCcOM pacwuiputens
HErepMeTUyHbIX BBOJOB C GyMaxHO-MAacnsiHoi usonsiuveir, npopabotaswux Gonee 10 nert.
MpoBepPUTL NNOTHOCTb YNNOTHEHWIN U3BLITOYHBIM AABNEHNEM MO M. 6.4.



5.11. Mpn neproanyecknx MeXPEMOHTHbIX OCMOTpax, NposoauMblx 6e3 cHATWS paboyero
HanpsxeHus, paboTHMKaMW CreunannavpoBaHHbiX CNyx6 AONXHO 6biTb  NpoBepeHo
OTCYTCTBIE NOATEKOB Macna Ha hapchOpOBO NOKPLIWKE, BOAN3N COAMHUTENBHOM BTYNIKN 1 B
MecTax COeAVHEeHUi TPyGOK MacnocUCTEMbl FepMeTUuHbIX BBOAOB. [1POBOAUTCS OCMOTP
MaHoMeTpa (eCn OH BbIHECEH Ha CreumanbHylo CTOVKy), 3anucbiBaeTcs ero nokasaue,
KOTOpOE CPaBHWBAETCS C NOKa3aHWsIMU MAHOMETPOB APYrux (pas 1 ¢ rpadoMkom, NpuBeAeHHbIM
B 3aBOACKOM MHCTPYKUuM. Mpu ocMoTpe HeobxoauMo obpauwath BHUMAHWE Ha OTCYTCTBUE
Tpecka BO BBOAE, Pa3psA0B, YPE3MEPHOr0 KOPOHMPOBAHMS.

pu MEXPEMOHTHBIX OCMOTPAX, NMPOBOAUMBIX CO CHATUEM PABOYero HaNPsIXEHNs, NPOBEPAETCS
OTCYTCTBME HEWUCTIPABHOCTEM, yKalaHHbIX Bbille, @ TakXxe MPOM3BOASTCS HeobXoAnMble
UCnbITaHUs U NPOBEPKM, ykadaHHble B HopMax UcrbITaHus 3nekTpoo6opyaoBaHms.

6.1. VicnbiTaHnst BBOAOB [ONXHbI MPOBOAUTLCS B 06beMe, OnpeaensieMoM ero KOHCTPYKLMeR 1
BWOOM BHYTPEHHER M30NsuMn C cobniofeHremM TpeGoBaHWi NeiCTBYIOWMX NPaBUA TEXHUKMU
6e30MacHOCTM, C MNpuUMeHeHueM npuBopos, obecneuynsalounx HEOBXOAUMYIO TOYHOCTH
N3MEePEeHMs 1 C y4eTOM Ceayowmnx NonoXeHni.

6.1.1. Mepen nposefeHNEM UCTIbITAHWI NepcoHan 06si3aH:

- W3y4nTb 3aBOACKYIO AOKYMEHTALMIO O KOHCTPYKTUBHBIX OCOBEHHOCTSX BBOAA, BPaKOBOUHbIX
HOpMaTuMBax, 06 bemMax i MeTOAUKE UCTIbITAHNI;

- 03HAKOMUTBLCSI C Pe3yNbTaTamm NpeablAyUnX UCTIbITaHWA;
- NOAroTOBUTL NPUBOPLI 1 NPUCNIOCOBEHNS;
- UMEeTb AaHHble O Ka4yecTsBe Macna, 3annuToro Bo BBOA, I'IO,ELHS)KaLI.lVIﬁ UCNbITAHWUIO.

6.1.2. Ins obecneyeHns 6e30NacHOCTV MepcoHana Npu NPOU3BOACTBE WCTBITAHUS AOMXKHBI
BbITb 06ecneyeHbl MUHUMaNbHbIE N30M5UMOHHbIE PACCTOSAHNA MO BO3AYXY MeXAy aneMeHTamn
ncnbliTaTenbHoOM YCTaHOBKW, 3a3eM/IeHHbIMW TOKOBEAYWMMN 4HacTAMW pacnpenennTenbHoro
yCTpOVICTBa N HaxoA4sWMMUCS NOA HaNPsixXeHWeM B COOTBETCTBUM C TpeﬁOEaHVIﬂMM I'Ipaavm
TexXHUK1 6e30MacHoCTH.

Heobxoaunmas 6e3onacHoCTb Npy NPOBEAEHUM UCTIbITaHWIA obecneynBaeTcs:

- cobniofeHnem Mpasun TexHuKK 6esonacHocTn npn paﬁoTax B YCTaHOBKax BbICOKOro
Hanps>XxeHus;

- HaAeXHbIM NOACOEANHEHUEM K 3EM/Ie BCEX NOANEeXalunxX 3a3eMNeHNI0 TOYEK NCMbITaTeNbHOR
CXeMbl;

- HaleXHbIM OrPaxaeHNeM BCEX YacTel CnbiTaTeNbHON yCTaHOBKM U UCMbITYEMOro BBOAA, Ha
KOTOpble N0AaeTCs BbICOKOE HanpsiXeHue;

- NpaBW/bHO PacCTaHOBKOW Mlofiel, NPOBOASWMX UCTIbITAHNS, BO u3bexaHue npubnuxexus
MNOCTOPOHHUX UL, K 4aCTSIM, HAXOAAWMMCS MOJ UCTIbITATE/IbHBIM HAMPSI XEHUEM;

- yCTaHOBKOW pyﬁmanMKa B LENN MUTaHNS UCMbITATENbHOM YCTaHOBKM, KOTOPLIA NO3BONSET B
cnyyae Heo6X0AMMOCTH BbICTPO CHSTb UCMbITATENbHOE HANPsiXeHe;

- CO3AaHVEM B LN NUTaHUA UCNbITATENbHON YyCTAHOBKM BUAUMOrO paspblsa;

- HANOXEHNEM 3a3eMNEHINs Ha BbICOKOBONb THBIN BbIBOA UCMbITATENBHOrO TpaHcgopMaTopa Ha
BPEMsi CGOPKM CXEMbI 11 NPOBEAEHUS NEPECOeANHEHNIA.

6.1.3. Mepen npoBefieHNeM UCTIbITAHU HEOBXOANMO OUUCTUTL HApPyXHYIO MOBEPXHOCTb BBOAA
oT nbint 1 rpsian. Mpn GONbWON BNAXHOCTU OKPYXaloWero BO3AyXa WAM YCNOBUSX,
NpUBOAAWMX K OTNOTEBAHMIO HAPYXHOM MOBEPXHOCTU MOKPbLIWEK BBOAOB, MPU M3MEPEeHUM
[AV3NEKTPUYECKMX NOTEPb 1 CONPOTUBNEHNS M30NAUNN CnelyeT NPUMEHATL OXpaHHble Konbua.

WcnbiTanne u3onsunm BBoAA AONXHO NPOBOAUTLCS B YCNOBUSIX, HauGonee npubanxeHHbIX K
aKCNNyaTauroHHbIM. [Insi 3T0ro Heo6XxoAmnMo:

- MoAaTh MCMbITaTeNbHOE HaNpsXeHWe Ha TOT 3MeKTPOA BBOAA, KOTOPbIA 1 B aKChnyaTaumn
HaxXo0AMTCs NMOA HaNpsiXeHNeM;

- He fonyckaTb MpUBNMXeHNs NMOCTOPOHHIMX MPEeAMETOB, MCKaXaloWwmx 3NeKTpuyeckoe none
VCMbITYEMOro BBOAA, 6nnXe yeM Ha 1,5-2 M.

6.1.4. OueHKa COCTOSIHWS BBOJOB MO pe3ynbTartaM MPOHUNAKTUNECKMX UCTIbITAHWIA
NPOVU3BOANTCS C y4eTOM TpeGoBaHuit AeicTByiownX HOpM UCTbITaHMS SN1eKTPOOBOPY.A0BAHMS.

6.1.5. VaMepeHne xapakTEpUCTUK W30NSILMM BBOAOB HEOOXOAMMO MPOM3BOAWUTbL  MpU
Temnepatype usonsumn He Huxe 5 °C. CneayeT usberaTb M3MEpeHUd XapakTepucTuk
nsonsumn npu Temnepatypax ot 0 Ao 5 °C, nockonbky B 3TOM AuanasoHe TemnepaTtyp
Hanbonee BepOSITHbI OWNEKM 13-3a OTNOTEBAHWS NOBEPXHOCTM MOKPbIWEK.

Mpu KkpaiiHel HeOGXOAMMOCTW OMPENeneHUs COCTOSIHWS M30NSLMWA B 3UMHEE BpeMs
NPOM3BOAMTCS MCKYCCTBEHHDbI NOAOrpes BBOAA A0 Temnepatypbl He Huxe 5 °C. Mogorpes
BBOJOB B 3MMHEe BPEMs MPOBOAWTCS BO BPEMEHHbIX Tennsikax, B KOTOpble HarHeTaeTcs
ropsunii BO3Ayx OT BO3ayxonysok. CnesyeT usberaTb HenocpeACTBEHHOrO NonanaHns Ha
BBOA CTPYW ropsyero Bo3ayxa. [IporpeB MacnoHamonHeHHbIX BBOJOB MOXET TakXe
NPOBOAMTBLCS MyTEM MPOKAYKU Yepe3 LeHTPanbHylo TpyGy WCMbITYEMOro BBOAA HArpetoro
macna.

6.1.6. TemnepaTypy W30nsiuMu BBOJA, YCTAHOBNEHHOTO Ha TpaHcdopMartop wau peakTop,
MOXHO ornpefiennTb no hopmyne:

t=0,66 typ+ 0,34 ty
rae ty, - TeMneparypa BepxHux cnoes Macna, °C;
toxp - TEMMIEPATYPA OKPYXaloWero Boaayxa, °C.

6.1.7. Mpn U3MEepeHUn XapakTepUCTUK U30MSILMM BBOAOB AOMXKHbI YYUTHIBATLCS CNyYaiiHble 1
CUCTEMATUYECKNE MOrPewWHOCTH, 0GYCNOBNEHHbIE MOTPEWHOCTSMIU N3MEPUTENbHBIX NPUGOPOB,
LONONHUTENbHLIMA ~ EMKOCTHBIMM M MHAYKTVBHBIMM  CBS3AMU  MeXAy 3neMeHTamu
I/I3MEpI/ITEFIbHOI7I CXeMbl, BOSﬂeﬁCTBMEM Temneparypbl OprXaIOU.leﬁ cpenbl, BNIMSAHWEM BHELWHNX
BNEeKTPOMAarHUTHbIX U JNeKTpocTaTudecknx nonen Ha un3meputenbHoe yCTpOVICTEO,
NOrpewHoCcTsiMn MeToaa u 7.4.

6.1.8. 3aknioyeHne O MPUrOAQHOCTV BBOAOB K 3KCMIyaTauMu [OOMXHO COCTaBAsTbCS Ha
OCHOBaHWN CPaBHEHWS [aHHbIX, MOMYYEHHbIX MPU WUCMbITAHWUM, C 6PaKOBOYHBLIMI HOpMaMu 1
aHann3a pesynbTaToB BCEX NPOBEAEHHbIX 9KCMyaTaUMOHHbIX UCMbITaHUA 1 OCMOTPOB.

BBO,U,bI, 336paKOBaHHbIe npn BHEWHeM OCMOTpe, He3aBMCUMO OT pe3ynbTaTOB WCMbITAHUSA
AONXHbl ObITb  3aMeHeHbl  Unn OTPEMOHTUPOBAHbI. I']pvl ConocTasneHun pesynbTaTtos
n3MepeHus cnefyet ydnTbiBaTb 3aBUCUMOCTb MONYyYEHHbIX 3HAYeHnn oT Temneparypbl, npu
KOTOPOW NPON3BOANIOCH U3MEPEHNE.

6.1.9. 3anucb BO Bpems VCnblTaHWi npou3sBoaANTCSA B MNEpBUYHOM 3BKCrnyaTtauMoHHOM
LIOKyMEHTE B Crieflylouiem o6 beme:

- nata u3MepeHus;

- NOrofiHble yCnosusi;

- TemMnepaTtypa BBOAA;

- HaMMeHOBaHWe, TUN, HoMep 3aBOJICKOTO YepTeXa BBOAA;
- HOMUHaNbHbIE AaHHbIE BBOAA;

- YCNIOBWS UCTbITAHWS!, CXEMA W PE3y b TaTbl UBMEPEHMST;

- pe3ynbTaThl BHEWHEr0 0CMOTPA 060PYA0BaHNS



- 3aKno4YeHne o roqHoCTM BBOAA.

6.1.10. Pe3ynbTartbl M3MEpeHWs NONXHbl 3aHOCUTLCS B COOTBETCTBYIOWME [OKYMEHTbI
(NPOTOKON MCMbITAHMS, KAPTY UCMLITAHWIA, KOHTPONbHbIE KapTkl 060pyA0BaHMS, NaMsTs SBM).

6.2. ViamepeHne cOnpoTUBNEHUS N30NSUMK. Y MACNOHANONHEHHbIX BBOJOB KOHAEHCATOPHOro
TMna ¢ ByMaxHO-MacnsHOM WM30NsILMEN U3MEPEHUe COMPOTUBNEHUS U30MSALMKA NPOU3BOAUTL
MeraoMMeTpoM Ha Hanpsixexue 2500 B.

6.3. V]SMepeHMe TaHreHca yrna AW3NeKTpu4yeckux notepb M emMKOCTU wu3onauuMuM BeoAa.
|/]3MepeHVIe TaHreHca yrna [AWSNEeKTPUYEeCKMX MNOoTepb M eMKOCTW OTAeNbHbIX Y4YacTKOB
nsonsumn seopa: Cy, Cp, C3 (Cg;) NPOM3BOANTL C YYETOM KOHCTPYKLMM BBOAA U €MKOCTHOIA
CXeMbl 3amelleHns u3onsumm Beoaa (puc. 6).

OLEeHKy COCTOSIHWSI N30M1SILMK BBOAOB NPON3BOANTL HE TOMbKO MO aBCOMOTHOMY U3MEPEHHOMY
3HaYeHWIO tg , HO 1 C Y4ETOM XxapakTepa U3MEHEHNs TaHreHca yrna AuanekTpuieckux notTepb n
€MKOCTV BBOLIOB C TEYEHNEM BPEMEHMW.

XenatenbHO M3MepeHusi NMPoussoauTb npu Temnepatype 10-30 °C ¢ Uenbio yMeHblWeHNs
NorpewHocT onpeneneHns tg usonsuun. TemnepaTypHblii nepecyeT tg BO3MOXEH Toraa,
KOrfla YCTaHOBNEHa KOHKPETHas 3aBUCUMOCTb MOTepb OT TeMnepartypsl W UMeloTCst
CTATUCTUYECKN YCPEAHEHHble JAaHHble (Tabnuubl WM nepecyeTHble chopMynbl) Ans
npoBepsieMblX BBOAOB.

Ecnu namepeHus tg B aBapuiiHbix cnyyasx NPoM3BOAMNNCE Npu Temnepatype Huxe 5 °C, To
cnenyeT NOBTOPWUTL W3MEPEHNs NPy NoBbIlWeHU TemnepaTypbl Bbiwe 10 °C.
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Puc. 6. EMKOCTHbIE CXeMbl 3aMellieHnsi M30/15ILMM MacoHaN0NHEHHbIX BBOLOB

6.3.1. TaHreHc yrna AuanekTpuyeckux notepb 0CHOBHoOW usonsuvy Beogos 110 kB ¢ TBepaoit
MSOHS!LLVIEVI npy Hanuyun 'y HUX WU3MEepuUTeNnbHOro BbiBOAA W3MepseTca no HOpMaﬂbHOﬁ
MOCTOBO cxeme. Ecnn BBOA C TEep,ELOVI VI30H$|L[VIeVI He uMmeeT U3MepuTenbHOro BbiBOAA, TO
n3MepeHne TaHreHca yrna AW3NEeKTPUYecKux noTepb M30nsuvMm BBOAA NPOU3BOAMTL Mpu
KanuTanbHOM — PEMOHTE  CWUNOBOrO  TpaHcpopMatopa. M3amepeHue —TaHreHca yrna
AN3NeKTpUYeCcKnx NoOTepb U CONPOTUBNEHNSA N30NALNK HAPYXHbIX CNOEB N30N5UUn y BBOAOB C
TBEPAO N30N5LMEN He NPON3BOANTCS.

6.3.2. iamepeHue tg y BBOAOB C MAcnobapbepHom n3onsiumeil, KpomMe BBOAOB C GeCe NaHLeBbIM
Kpennexvem (ManorabapuTHbix), He siBnsieTcsi obsi3atenbHbiM. Beoabl ¢ GecdnaHuesbiM
KpEenneHneM MMelT MeHblmit o6bem Macna u Gonee yakue MacnsiHble KaHanbl Mexay
UANMHAPaMM HeXenu MacnobapbepHble BBOALI CTAPOro WCMOMHEHUS C apMUPOBaHHLIMM
haphopOBLIMI NOKPbIKAMY (C ChNaHLIEBLIM KPENIEHNEM).

6.3.3. Y TpexaaXuMHbIX BBOJOB Nepe/ UX yCTaHOBKOWM Ha aBTOTpaHcthopMaTop namepsieTcs tg
OCHOBHOW 1307151 MO HOPMA/IEHOM MOCTOBOVI CXEME W tg N30NSLMM KaXA0ro 13 0TBoAoB. Mpn
M3MEpeHUn UW30NSUMKM OTBOAA WCMbITaTeNbHoe Hanpskewe 10 kB nomsoautcs Kk
TOKOBeAylWeMy WTbIpo 0TBOAA, & KOHTAaKTHble coeAuHeHuss Opyroro otsona v TOKOBE,ELyI.I.leVI
prGbI NOACOEANHAIOTCA K U3BMEPUTENTbHOMY MOCTY.

6.3.4. HeobXxoAMMO yuMTbiBaTb MOrPEWHOCTb W3MEPEeHWs tg OCHOBHOW W30NsUMM BBOAA
BCNIEACTBYE WYHTUPOBAHNS U3MEPUTENBHOTO aNEMeHTa eMKOCTbIo Cp BBOAOB ¢ MUH. Hannune
WYHTUPYIOWE: eMKOCTMN yBENNYMBAET U3MEPEHHOE 3HaueHue tg , noatomy

19 =19 oy — (19 )Jus %

Monpaska BbIYMCNSETCA MO hopMynam:

(tg )= RC, 10, % nnn
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w
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rae (?tg ), - nonpaeka Ha WwyHTupylowee aeicTene emkoctn Cy, %;
Cy - eMKOCTb, WyHTUpYlowas nne4yo Rz MocTa, Nd;

Cy - eMKOCTb 06bekTa, Nd;

C - eMKkOCTb 06pasLoBOro koHaeHcaTopa, Nd;

R - conpoTueneHune nneya Rz MocTa npu namepeHnn emkoctu Cy, OM.

6.4. Mposepky yNNnoTHeHWiH BBOAA HA FePMETUYHOCTb PEKOMEH/yeTCs NPOBOANTD B CNeaytolei
NOCNeNoBaTeNbHOCTA: CHSITb BO3AYXOOCYWMTENbHLIA PULTP, BbIBEPHYTL Npobky OK ans
JIONMBKM Macna B pacwmpuTens. BoisepHyTb npobky C3 ans cnvea Macna w3 3aTeopa, CinTh
Macno U NpoMbITb rMapo3aTeop. MpOMbIBKY rMApO3aTBOpPa MPOM3BOAUTL MYTEM YaCTUYHOrO
3anonHeHus u obpaTtHoro cnvea mMacna yepes npobky C3. B oteepcTvie C3 BBEPHYTH WTYLIEP,
I'IpI/ICOEJ]I/IHeHHbIﬁ K WnaHry runopasnnuyeckoro Hacoca. HarHetatb Macno Bo BBOA [0
nosiBNEHUs ero B oTBepcTun ,u3, nocne 4ero 3akpbiTb €ro I'IpOﬁKOVI. I'Ipop,onxa'rb 3anmeky
macna BO BBOA W Npu nosiBneHun macna B oteepctum K 3akpbiTh ero npo6koi. MpoTepeTs
NOBEPXHOCTb BBOAA M yAanUTb Cnefibl Macna B Mectax yl'll'lOTHeHI/II;I.

C noMmolbio rapaBIMYEcKOro Hacoca Heo6X0aMMO CO31aTh U3GLITOYHOE AaBNeHNe BO BBOAE
0,1 MMa (1 krc/cm?). BBOA CuMTaeTCs BbIAEPXABLWUM MCTbITaHME, ecnn yepes 30 MUH npu
Temnepatype Macna He Huxe 10 °C He Habnopanocb TeYn Macna WM CHUXEHUs
ucnbiTaTeNbHOro AABNEHMS.

Ecnn npuv ncnbiTaHn esoaa Nocne AOCTUXEeHUS HOPMUPOBAHHOrO UCMbITATENbHOrO AaBneHns
5y‘:leT Haﬁn»o‘:lamcn HEe3Ha4YUTeNbHOE CHUXEHWe MCNbiITaTenbHOro AasneHus, 10 cnepyet
A0BECTN ero 4O HOPMMPOBAHHOIO 3HAYeHNSA N OCMOTPETb BBOA. Ecnu nmeeTcs Teub macna, 1o
BBOZ Gpakyetcs.

Mo OKOHYAHUM WCMBITAHWS CHSITb W3BLITOYHOE [ABNEHWE, ANS YEro HYXHO OTBEPHYTb
MacnooT6opHyto Npobky BBoAA. 3aTeM CneayeT OTCOEAMHUTL HAcOC OT BBOAA, CNINTb U3NMIIEK
mMacna M3 TWAPAaBNWYECKOrO  3aTBOPA,  YCTAHOBUTb,  MPW  HEOGXOAMMOCTH,
BO3/lyXOOCYWNTENbHBIA (unbTp. CIUTh Yepe3 MacnooTGOpHOe YCTPOCTBO W3NWIeK Macna.
YCTaHoBUTb HOPManbHbIM YPOBEHL Macna B Macnoykasarene.

MpoBepuTb COOBLWAEMOCTb MO MAcny BHYTPEHHEi# MonocTu BBoAa W Macnoykasarens. Ons
3TOro 4Yepes MacnooT6OPHOE YCTPOWCTBO CAMBaeTCs HeGonblas Nopunsi Macna, nocne 4Yero
cnepyeT y6eAnTCs B U3MEPEHUM YPOBHS Macna B ykasatene.

I'Ipoaepky MNOTHOCTU HerepMeTuyHbIX BBOAOB AO0MNYyCKAeTCs NPOU3BOAUTL TakXe CXaTbiM
BO3/lyXOM (CM. puc. 7). [Ins noaaum Bo3ayxa BO BBOA PEKOMEHYETCS UCMONb30BaTh OTBEPCTIE
"nbixaHns” 3ateopa [13, ponyckaeTtcs ucnonb3osaTb Takxe oTsepctus Y3 n C3. Bmecto
Hacoca MOXXHO MCMoNb30BaTh GasnoH CO CXaTbiM BO3AYXOM (230TOM) 1 pelyKTOpoM, Noaasath
BO34YyX BO BBOAbI OT CETM CXATOro BO3ayxa yepes peﬂ,yKLlVIOHHbIﬁ KnanaH.

Mocne yctaHoenewus nasnenns so eseoje 0,1 MMa (1 krc/cw?) cnepyeT ybeanTscs B
OTCYTCTBUM yTeuyek BO3ayxa 4epe3 ynnoTHeHus. [ns obneryeHns npoBepkn YnnoTHeHWUA
cnenyet HaHeCTU Ha HUX MbI/IbHbIA pacTtsop, KOTOprVI DONXeH BbITb ynaneH c ,EleTaﬂeﬁ BBOOA
MO OKOHYaHUW UCMbITAHUNA.

‘K adlvowy ust
AeCRomNLH
5 7 Hsdaw

Puc. 7. Cxema npoBepku NNOTHOCTN HErEPMETUYHbIX BBOLOB CXaTblM BO3AYXOM:

1 - HACOC PYYHOI NN MEXAHNYECKUIT AnadpparMeHHbIif; 2 - 06paTHbIA knanax; 3 - hunbTp-

oCyWwM1TeNb ANS OYACTKN BO3AYXA OT MbIAN W BNAru; 4 - BeHTUNb Ans c6poca Aasnexus; 5 -

BEHTWNb A5 BbAEPXKM 1aBNEHNs BO BBOAE; 6 - MAHOMETP; 7 - COEANHUTENbHbIE TPYyBKM
LAMaMeTpoM He MeHee 6 MM

6.5. McnbiTaHne TpaHCopMaToOPHOro Macna.

Macno 13 BBOJOB WNM MAacno, npeaHasHayeHHoe ANS 3anMBKU B HUX, UCMbITHIBAETCS B
cooTBeTCTBMN C Hopmamu ucnbiTaHns  anekTpooGopyaosaHus. [Mpu  HeoBxoaumocTn
NPOBOAMTCS XPOMATOrpachnyeckuii aHann3 PacTBOPEHHbIX B Macne rasos. MepuoanyHOCTb



NPOBEPOK yCTaHaBnMBaeTCsA MO MECTHbLIM YCNTOBUSAM.

6.6. MeproaNYHOCTL NOBEPKM MaHOMETPa yCTaHaBNMBAETCS! B 3aBWUCUMOCTW OT MECTHbLIX
YCNoBWiA 3KcnyaTaumn.

Mosepky MaHOMeTpa Ha OnpefeneHUe OCHOBHOM MOrPEeWHOCTY W Bapuauvu nokasaHui
HEOBX0AMMO MPON3BOANTD NPU COBNIOAEHNN CEAYIOWMX YCNOBUN:

- Temnepatypa okpyXalowero Bo3fiyxa fonXHa 6biTb 20 5 °C;
- OTHOCUTENbHAS BNAXHOCTb OKPYXaloWero Bo3ayxa A0NXHa GbiTb He 6onee 80%;

- BUBPALINM 1 TPSICKM HE IONXHO BbiTh UMM OHU HEe IONXHbI JOCTUraTh 3HAYEHWI, BbI3bIBAIOWMX
paamax koneGanuii cTpenku 6onee 0,1 ANUHLI AENEHNS WKANbI;

- W3MEHEHVEe [aBNEHWs Mpu NOBEPKE AOMXKHO ObiTb MEANEHHbIM W MNaBHBIM, CKOPOCTb
WN3MEHEHNs AaBneHns He AoNXHa npesbiwaTb 10% BepxHero npeaena n3MepeHuin B CeKyHay;

- NOBEPsIeMbIit MAHOMETP AONXEH BbiTb YCTaHOBNEH B paboyee NonoXeHue;

- paGoueii cpedoil, coaaalolel AaBneHne B MaHOMeTpe, NONXHO GbiTb TpaHC(OPMAaTOpHOE
macno;

- BEPXHUiI npefen U3MepeHuit 06pa3LIoBOro MaHOMETpa AONXeH ObiTh HE MeHee BepxHero
npenena n3MepeHuii NoBepsieMoro MaHoMeTpa;

- Npenen nonyckaeMoi OCHOBHOW NOrPewHOCT 06Pa3LOBOr0 MaHOMeTpa AONXeH ObiTb He
6onee 1/4 npenena [oNycKkaeMomn OCHOBHOM MOrPELIHOCTM NOBEPSIEMOr0 MaHOMeTpa.

Mpu nosepke naeneHue ycTaHaBNMBAETCS Ha OTMETKE WKanbl MOBEPSEMOro MaHoMeTpa, a
LefCTBNTENbHOE [aBNEHNe OTCUUTLIBAETCS MO 06Pa3LOBOMY MaHOMETPY.

3aTem cneayeT nnaBHO MOBbIWATL [AABNEHWE W YCTaHOBWUTb MOBEPSIEMbIi MaHOMETP Ha
oungpoBaHHbIX OTMETKax wkanbl. MaHoMeTp BblaepXaTtb B TeyeHne 5 MUH Moa AaBneHueM,
paBHbIM BEpPXHEMY Npefieny usmepeHus Mocne 3Toro NoBepky MaHoMeTpa 1 0TCHEeT NoKasaHuii
NPOA0XaTh NPU TEX XE 3HAYEHMAX AABNEHNS NPY NNABHO CHXaEMOM AaBneHuu.

MorpewHocTb MokasaHWin MOBEPSIEMOr0 MaHOMETpa OMpefensieTcs Kak pasHoCcTb MeXay
rnokasaHMeM MaHoMeTpa W [eWCTBUTENbHbIM  3HAYEHMEM U3MEPSEMOro  AaBneHus,
onpesensieMbiM No 06pasLoBoMy NpuGopy.

Bapuaums nokasaHuit MaHOMeTpa ONpefensieTcs Kak PasHoCTb MoKasaHuii MaHoMeTpa npu
OOHMX N TeX Xe OTMeTKax Wwkan npu npsiMom n DﬁpaTHDM Xxone CTpenku. MaHOMeTp cynTaeTcsa
NpUrofHbIM ANS 3KCMyaTauumn, eCnv OCHOBHAs MOTPeWHocTb He npesbiwaeT 0,16 MMMa (0,16
Krc/cm?) npyu BepxHeM AasneHvn maHometpa 0,4 MMa (4 krc/cm®) n 0,024 MMa (0,24 krc/em?)
npu BepxHem aasneHnn 0,6 MMMa (6 krc/cm?). Bapuaums nokasauii MaHoMeTpa He AOnXHa
npesbiWwath 3HaveHns 0,01 MMa (0,1 KI'C/CM2).

7. XapaKTepHble HencnpaBHOCTN BBOAOB U METOAbI UX
yCTpaHeHus

7.1. XapakTepHble HeMCrpaBHOCTW BBOJOB M METOAbl WX YCTPAHEHWS Ha MEeCTe yCTaHOBKM
npuseneHs B Tabn. 2.

Tabnuua 2 XapakTepHble Heucnp: " " nX ycTp:



BeposiTHas npuunHal

6. Teun macna u3|

HewucnpasHocTb MeTozbl 06HapyXeHWs 1 ycTpaHeHs
HencnpasHOCTK
MexaHuieckoe 13aMepuThb M30NSLNOHHBIE XapaKTepUCTUKN BBOAA.,
1. MoBpexAaeHo|
crexno nospexaenne  npu(Mpu Y0BNETBOPUTENbHBIX pesynbTatax|
TPaHCMOPTUPOBAHNM|YCTAHOBUTL HOBOE CTEK/O, MOCNE Yero AONuUTh
Macnoykasatens
NN XpaHeHun [Macno BO BBOA
1. HepocrartouHoe|1. MoaTsiHYTb GONTHI, CXUMAIOWME NPOKNAAKN.
2. Teub Macna Blycunue CTSXKM
MecTax ynnoTHeHWiA 2. 3amMeHNTb npoknanku. [ins 3ameHbl NPOKNAMOK|
pacumputens 2. CTapeHNe[npon3BecT YacTUYHYi0 WAN MOMHYlo Pasbopky|
Pe3VHbI pacuwvpuTens ssona
3. YxyaweHve|
auecTsa Ctapenve  Macna,[llpoBecT aHanua Mmacna, Wameputb tg ©
pacTBopeHe B Hem|npobueHoe HarpsixeHne. 3aMeHUTb Macno Bo
TPaHCHOpMaToOPHOrO|
Macna NakoB 1 CMON BBOAE B COOTBETCTBUW C yKasaHUAaMN . 7.2
4. Ckonbl Ha|
MexaHnyeckoe BoccTaHoBUTb MNOKPbIWKA B COOTBETCTBUMN (|
chapcdoposbIx
nospexneHve lykazaHuamn n. 7.3
NOKpPbIWKax
5. Teus wmacna 8|l. HenocratouHoe| o
o 1. MoATAHYTb NPOGKM U HAKWAHbBIE Fanku.
MecTax YMNNOTHEHWW,yCunme 3aTsaxku.
npo6ok, Tpy6KU
P Py 2 3ameHuTb CanbHWKOBbIE YNNOTHEHUS. B
MaHoMmeTpa, 2. HapyuweHne) o
KayecTBe CaNbHMKOBbIX YNNOTHEHUA NCNONb30BATb|
Macnoykasatens  ulcanbHUKOBbIX = -
o NbHSHOM NN ac6ecToBbIN WHYP
T.M. lYyNNOTHEHUN
HapyweHro
lynnoTHeHwue.
MospexaeH

8. [laBneHne macna B|
repMeTUYHbIX BBOAAX|

cbapchop  BbiBOAA.[[OATSHYTL raiku, 3aMEHNTb NpU HEOBXOAMMOCTY
cneunanbHOro  Mnm °
HekayecTseHHas  |dapdioposblii  BbiBoa.  Pasbopky  BbiBOAA
M3MepuTenLHOro -
85180105 npvnaika NPOM3BECTW B COOTBETCTBUN C yKa3aHWsM1 n. 7.4
NpoBOAHMKA K
KOHTaKTHON
wnunbke
MposecTn aWanu3 Mmacna u3 Bsoma. Cnuth
BHyTpeHHee UaCTMYHO Macno n3 BBOAA. 3aMeHUTb MaHOMeTp.
nospexaenve  Bo[llpoBepuTb  cUnboHHOE  ycTpoiicTBo.  [lpw
BBOZE. noakayke Macna BO BBOJ UMW CBE Macna CTpenka|
7. MosbiweHne|
ABNEHAS BO BBOE HeucnpasHocTb MaHoMeTpa  OONXHA  COBepWwaTtbh  MNaBHOE|
A A MaHoMeTpa nnu|asuxenue; npu cnuee 200-250 r macna U3 BBOAA
ICUNbGOHHOTO 110-150 kB unu 300-400 r n3 Beoja 220 kB
lycTpoiicTea nokasaHue MaHoMeTpa AONMXKHO YMEHbWMTbCS
npumepHo Ha 0,01 MMa (0,1 krc/em?)
HapyweHnue 3aMeHUTb YaCTUYHO WMAN MOMHOCTBLIO PE3VHOBbIE|

repMeTNYHOCTU
BBOLA,

lynnoTHeHus.

PEe3KO CHuXaeTtcs nospexnaexHve 3amMeHuTb KapTOHHbIE NPOKNaAKN NAapOHUTOBBLIMU.
cunboHoB MposepuThb OTAAYY CUNbCHOHOB

9. [Mpu nopkayke|
Macna B
I'epMeTVI"IHbIVI BBOJ|
unn cnuse macna us|HapylweHue

Mpu Hanuuum Macna B cunboHax 0T6pakoBaTh WX
BBOAA CTpenkajrepMeTyHoOCTI

1 3aMEHUTb HOBbIMK
MaHomeTpa ICUNbOHOB
cosepuwaeTt
ckaukoobpasHoe
\ABUXeEHVE
10. Teup macna us|MexaHuueckoe OTpeMOHTVIpOEaTb 6ak B COOTBETCTBUN C|
6aka nasneHus noBpexeHue 6aka |ykasaHusmu n. 7.5
11. 3arpsiaHeHve|
Macna B Gake|KOHCTPYKTUBHbIA

npOMbITb 6ak naBneHnss B COOTBETCTBUAM (|
\nasnexns inecpext 6akal

lykazaHusmu n. 7.6 (cM. Takxe n. 7.7)

KUMn hit

Yactuuamu
12. Teup macna wusHapyweHo

YcTaHoBUTL HOBYIO NMpPOKNanky B COOTBETCTBUU C|
HUXHEro yanajpeauHosoe

lykasaHuamm n. 7.8
repMeTMyYHOro BBOAA [yNNOTHEHME
13. Teub macna us|HapyweHo

" |YCTaHOBNTb HOBYIO NPOKNafKy B COOTBETCTBUM C

BepXHero yanajpesuHoBoé

lykasaHusmum n. 7.9
repMeTu4HOro BBOAA |yNnoTHEeHne

14. Pa3buto crekno|

MexaHnueckoe

YCTaHOBUTb HOBbIE MaHOMETP B COOTBETCTBUM C|

MaHoMeTpa nospexneHve lykazaHuamu n. 7.10
15. OrtcyTcTaue|
4 Cnue Macna Cm.n.7.11
\[AaBNeHns BO BBOL4E
16. OrcyTcTBMe) .
YCTaHoBUTb HOBBIV MAHOMETP
MaHomeTpa

7.2. 3ameHa Macna Bo BBOA€, MPOMbIBKA BBOAA

7.2.1. Mpu 3amMeHe Macna B Macno6apbepHbIX BBOAAX HEOGXOAMMO, YTOGLI KOHCTPYKLMS ero
MacnooT6OPHOro yCTpoicTea obecneunsana 4OCTYM K HUXHWM CNIOsIM Macna.

SameHy macna npousBoAnTb B CNeaylowei nocneaosaTenbHoCTH

a) CNUTb CTapoe Macno UK BbITECHUTL Ero CBEXWM;

6) NPOMbITH BBOA TPEXKPATHBIM 06EMOM Macna, MMelownM Temnepartypy He Huxe 30 °C n He

Bbiwe 60 °C;

B) ecnu NPoBMBHOE HaMpsiXeHne Macna Ha BbiXofie U3 BBOJA NOHN3NTCS He 6onee yeM Ha 5 kB
N0 CPaBHEHMIO C NMPOBMBHBIM HANPSiXXEeHeM Macna, NoAaBaeMoM BO BBOJ, TO NPOLIECC 3aMeHbI
Macna MOXHO CYMTaTb 3aKOHUYEHHBIM. B NPOTUBHOM CRyyae NpOMbIBKY NPOAONXAIOT.

Ecnn B cMeHsiemMoM Macne 6bin0 3aMe4eHO YBEnuuYeHue BOJAOPACTBOPWUMbLIX KUCHOT, TO
NpeAnoyTUTENbHO MPOW3BOAMTL MPOMBIBKY BBOJA C MNOMOWLIO bunbTpnpecca. Macno,
UMpKyupytowee B CUCTEME MacnoouYMCTUTENst U BBOAA, AONXHO YAOBNETBOPSATH HOpMaM Ha

CyX0€ Macno.

7.2.2. Bonpoc 0 uenecoo6pasHOCTM 3aMmeHbl Macna W BbiGOpe MeToaa BOCCTAHOBNEHWS
XapaKTEePUCTUK BHYTPEHHE! M30NSLMM MACMOHAMONHEHHbIX BBOLOB C ByMaXHO-MacnsiHon
KOH[IEHCATOPHOM U30NSLNER HA MECTE YCTAHOBKM PEKOMEHAYETCS pewaTh C y4eTOM NPUnH,
BbI3bIBAIOWMX yXYAWEHNe COCTOSHUS U30NAuMM (OKUCNeHWe Macna, Hannuve B macne
MexaHn4ecknx npuMecei, yBnaxHeHne U30NsLNM, yBennieHne TaHreHe yrna AnanekTpuieckmx
noTepb 1 T.M.), a TakXe C y4eTOM CNeayiownx NoNoXeHuA:



a) Bbl6op Mapku Macna, NpeHasHaueHHoro NS 3aMeHbl NPUWEAWEro B HErOAHOCTb, AONXEH
NpoM3BOANTBLCS  HA  OCHOBaHUM  TpeBGoBaHWiA, OMpefensiownx  yCNoBUS  CMelWeHUs
TPaHCHOPMaTOPHbIX Macern;

6) macno, 3anMBaeMoe BO BBOA, [OONMXHO MMeTb —cTabunuavpylowve npucapkw,
Bnarocoaepxaxue He Bbiwe 10 /T, rasocofepXxaHue ANns repMeTuyHbIX BBOAOB He 6onee 0,15
% 1 NpobuBHOE HampsXeHue He HUxe 60 kB ans BBOAOB Ha Hanpsixexve no 500 kB
BKMOYMTENbHO 1 70 KB - ans BBogos 750 kB;

B) 3aMeHa Macna BO BBOJlaXx MOXeT BblTb PeKOMeH[0BaHa NPN HE3HAUYNTENbHOM U3MEHEHU
€ro (hM3NYeCKUX CBOICTB, C COAEePXaHNeM BOJOPacTBOPUMbIX KUCNOT B Macne 0,03 mr KOH Ha
11, KUCNOTHOM Y1CNE HUXe 6PakOBOYHOM HOPMbI, 3HAYEHNN TaHreHca yrna AnaneKkTPUYecKnxX
notepb Macna, He npesbiwaowem 10-15 % (npu Temnepatype 70 °C) u OTCyTCTBUM
wnamooBpasoBaHusi B Macne;

r) 3amMeHa mMacna B repMeTMyHbIX BBOJAX AONXHA NPOM3BOANTLCA C AEMOHTaXOM BBOAA MNW
LIONXeEH BbiTb 06ecneyeH AOCTYN K NPOGKE, PACMONOXEHHON HA HUXHEM ero naHue;

) NS 3aMeHbl Macno A0NXHO BbiTh NPUrOTOBNEHO B 06beMe, paBHOM 3-4 KpaTHOMY 06beMmy
Mmacna Bo BBOJE;

€) N0 OKOHYaHWW 3aNVBKW BBOA AONXEH 6bITh BaKyyMMpOBaH.

JnnTenbHOCTb  BaKyyMMpOBKM W OCTaTOYHOE [aBNeHWe YCTaHaBNMBaeTcs C  y4eToM
HOMWHA/bHOMO HanpsiXeHus BBoaa;

X) Npu 3ameHe macna cnefyeT MPuHATL Mepbl, MPeaoTBpawalnwme nonagaHue nysbipbkos
BO3/lyxa BO BBOA. ECnn Takue Mepbl MPUHSTHI, @ 3aMeHa Macna npou3soAunach MeToaoM
BbITECHEHUSI, TO ONEpaLn No BaKyyMMPOBKE BBOAA NOCNE 3aMEHbl Macna He 06513aTenbHbl;

3) A0 ¥ nocne 3ameHbl Macna B HerepMeTuyHbIX BBOAAX AONXHO 6bITb npoBepeHo unx
ynnoTHeHne wnn OONXKHbl UMEeTbCsA OCHOBaHWA, onpenenswowmne OTCyTCTBUE HapyweHus
NNOTHOCTW YNNOTHEHW BBOAA NOCNe 3ameHbl Macna. Y BBOLOB, y KOTOPbIX Mepes 3ameHow
macna 6bino BbisiBNEHO HapyweHue nnoTHOCTKU, A0NXHA 6bITb AONONHUTENbHO B3ATa npoﬁa
Macna Ha aHanua yepea npobky HUXHero chnaHua. Beoabl ¢ HapyWeHHON repMeTUYHOCTbIO,
ocobeHHo BBOAbl 110 kB, narotoBnexHble A0 1970 r., LONXHbI BbIBOAUTLCS M3 paboTbl U
NPOXOANTL OCMOTP B MACTEPCKOM SHEProcucTEMbl C MONHOM PasGoPKOW 1 3a HUMM AONXeH
6biTb YCTAHOBNEH Y4allleHHbI MPOUNAKTNYECKUIA KOHTPO b,

Mocne 3ameHbl Macna B TeYeHWe [ABYX-TPEX NeT [ONXKHbl MNPOBOAWNTLCS E€XEeroaHo
npodunakTuyeckne NcrbliTaHs BBOJOB C aHaNN3oM |'|p06 macna.

3aMeHa Macna B HerepMeTWuHbiXx BBOAAX C OyMaxKHO-MacnsiHHOM w3onsiumein MoxeTt
NPOVU3BOANTLCS KAk C WX AEMOHTAXeM, TaK W HenocpeaCTBEHHO Ha oBopyaosaHun. BeiGop
TEXHONMOTVM 3aMeHbl Macna pewaeTcs B KaXAOM OTAENbHOM Crlyyae C y4eTOM COCTOSHUS
6yMa>KHO'MaCI1$|HOIZ n3onaumn, cteneHn yxyaweHus kayecTBa Macna, Hannuus pesepsHbIX
BBOAOB, TDAHCMOPTHbLIX U rpy30M0AbEMHbIX COEACTB U T.M.

7.3. PeMOHT chaphopoBbix MOKPbIWeK

7.3.1. ®apdoposble MOKPbIWKM C AehekTamum MOryT GbiTb BPEMEHHO OCTaBneHbl B
3KCnnyaTauvm npn cO6N0AEHIM CNeayIowWNX YCNoBuiA:

- OTCYyTCTBWE B OKONax TpewuH, 4To onpeaensetca NpocTyknusaHnem, BHUMatebHbIM OCMOTPOM
(MHOr na ¢ NPUMEHeHNeM nynbi);

- nnowanb NOBPeXAeHNs He AonxHa npesbiwatb 0,75% nnowann HapyXHOW MOBEPXHOCTW
MOKPbILKY;

- pacnonoxeHue TpewnH y pebep. TpewnHbl, PacnonoXeHHbIE Ha PaccTosHUN MeHee 1 cM OT
MecTa conpsiXeHus pebpa C OCHOBHbIM TE/IOM U30/1ATOPa, 0COGO OMACHBI, Tak Kak, pa3BuBasch,
OHM CO3Aat0T KO/MbLEBble NOBPEXAEeHWS

- OTCYTCTBME METANNYECKNX BKPANNEHWiA, 0XXOroB 1 CreKkaHus rnasypu.

7.3.2. [JedekTbl hapdopoBbIX MOKPbIWEK YCTPAHSIIOTCS OKPackoW MecT ckona unu
npyKNensaHnem OTKONOBIINXCS YacTel.

OKpaCKy HeOéXOJJI/IMO npou3soanTb BNaroCTOVKNM nakom, OﬁeCI'Ie"WIEaK)UlVlM cosnaHve
POBHO, GnecTsiien NOBEPXHOCTM, BAM3KOI MO KayecTsy K rnadypu. MoryT 6biTb MCNONb30BaHbI
naku BO3AYWHOWN CyWKM (NeHTadpTanesble, anokcuaHble u Ap.), kneit B®-4, cmecb Ha ocHose
anokcugHow cmonsl 34-20.

Jlns cknemBaHMs OTKONOBIWMXCS YacTel papopa PeKOMEHAyeTe NPUMEHSATL Kneii Ha OCHOBE
anokcuaHoit cMonbl 91-20 (100 Macc.u.) ¢ gobasneHvem nonuatuneHnonuamuHa (13,5 macc.u.)
n cpapgpoposoit Myku (100 macc. 4.)

MecTa okpacku WM cknevBaemble 4acTu MpeABapuTENbHO OYMILAIOTCA OT 3arpA3HEHUi,
06€3XNPUBAIOTCS 1 BbICYWINBAIOTCS.

7.4.TocnenoeatenbHOCTb PEMOHTA M3MEPUTENBHOTO WA CeumanbHoro BbiBoAa

7.4.1. TIpn HANMYMM TEYM TWATENLHO MPOTEPETH UBMEPUTENbHBIV BbIBOA W YCTAHOBUTL MECTO
noATekaHus Macna.

7.4.2. B cnyyae, ecnu Teub oGHapyXeHa B MECTE YNNOTHEHMsS M30MSITOPA BbIBOAA, MOATSHYTb
60oNTbI, Kpensiwue NPUXUMHONA hnaHel BbIBOAA, WKW GONTbI, Kpensiuve KopoGKy BbiBoAd Y
880108 C MHOM, unK raiiky Ha WNnnbKe, eCAN €CTb TeYb MO WNNAbKE.

7.4.3. B cnyyae, ecnu Ha BBOAE MOBPeXAeH hapdop M3MEPUTENbHOTO UK CrneunanbHoOro
BbIBO/A, IPOM3BECTM €r0 3aMeHy B Creaylollel NocneaoBaTeNbHOCTH:

- CMUTb Macno M3 BEpXHeil 4YacTW BEpTWKanbHO YCTAHOBNEHHOrO BBOAA A0 (hnaHua
COEANHUTENBHON BTYNKK;

- OTBepHYTb 6ONThI, Kpenswme konmak 1 W3MepuTenbHOro BeiBoaa (puc. 8), unm GonTsl,
Kpensiwye Kpbiiky 1 kopobku BoiBoaa MUH (cM. pyc. 9), 1 CHATL uX;

- OTBEPHYTb raviky 5, BbIHyTb NpoBoA 3;

- 0TBEPHYTb GONTI, Kpensume Kopobky Bbisoaa MH (cM. puc. 9), CHATL KOpOBKY;
- OTBEPHYTb C KOHTAKTHO WNWbKK 4 raiikn 5;

- CHSATb Waiibbl 6, 7 1 Npoknaaky 8;

- OTBEPHYTb GONTBI MW BUHTBI 9, Kpensiwume thnaHeLl, CHATb ero;

- BbIHYTb M30N1ATOP BbiBOAA 10um3 rHesna COEJ]I/IHI/ITEI'II:HOIZ BTYNKWU;

- YCTAHOBMUTb HOBbIV N30NSTOP BLIBOAA B THE3A0 BTY/KY;

- cobpaTb BbIBOA B MOCNEA0BATENLHOCTY, 06paTHOI pasbopke;

- 3aNMTb BBOJ MAc/ioM 1 0TBaKyyMUpOBaThb.



Puc. 8. BbiBoa n3MepuTenbHbilii:

1 - KONnak; 2 - BUHT; 3 - NPOBOA; 4 - WNUNbKA KOHTAKTHAsY; 5 - raiika; 6, 7 - waiiba; 8 -
npoknagka; 9 - 6onT; 10 - U301TOP BbIBOAA
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Puc. 9. BbiBoa cneunanbHbiii:
1 - KpbIlWKa; 2 - BUHT; 3 - NPOBOA; 4 - WNWmbKa KOHTaKTHas; 5 - raika; 6, 7 - waiiba;
8 - npoknaaka; 9 - BuHT; 10 - n3onsiTop BbiBOAA; 11 - Kopobka BbiBOAA
7.5. PeMoHT 6aka faBneHns

75.1. Bak [aBneHus C CUNbCOHHBIM YCTPOCTBOM MOCTAaBNSETCS B rEPMETUYECKOM
vcnonHeHun. B cnyyae nospexaeHus 6aka AaBneHus  HEOGXOANMOCTI 3aMeHbl Macna B HEM
CcnefyeT BbINONHATL Cneaylolee:

a) CHsITb Aa@BNEHMe, YaCTUYHO CMMB MAcNo W3 CUCTEMbl BBOA-Gak. MMpu CHATUM AaBneHus
Heo6X0AMMO CneanTb 3a MOKa3aHMsIMW MaHOMETPa W MpW HYNEBOM MONOXEHUN CTPenku
nepekpbiTh BeHTUAN. OTCoeAMHNTL Gak OT BBOAA. BbiBEpHYTL NMpoGKy BbiNycka BO3AyXa B
BerHeﬁ YacTu BBOAa. Bmecto I'Ip06l(lll YCTaHOBUTbL WTyuep W noacoeauMHUTb ero K
npoMexyTtouHomy 6auky c Bosmyxoocywwtenem. lMpu KpaTkoBpeMeHHOM, He 6Gonee 6 u,
pemMoHTe 6aka [aBneHMs [OMyCKAeTCsi — MCMONb30BaHWe — BO3dyxoocywutens — 6e3
NpoMeXyTo4HOro 6aka.

Mpy Hanuuum pesepeHoro 6aka [NaBneHWs ero CneflyeT yCTaHOBUTbH BPEMEHHO B3aMeH
PEMOHTUpPYeMOro. B aTOM cnyyae HeT HEOGXOAMMOCTI CHUMATL [aBNeHne Macna Bo BBOAE;

6) CMTb Macro M UCTIbITaTb 6ak BO3AYXOM B BOASHON kamepe AasneHvem 0,1 MMa (1 krc/em?).
OﬁHapy)KeHHble MecTa Teyun 3aBapuTb, 3a4MCTUTb U NOKPacuTb;

B) NPOMbITH 6aK, & TakXe COeANHUTENbHYIO TPYGKY 1 TPYGKy MaHoMeTpa (Tpy6ki Heo6X0AUMO
npeagapuTenbHO NPoAyTh BO3AYXOM) MacnoM, nogorpeTtsiM Ao 60-70 °C. CnnTb macno;

r) NpoBepuTh Gak AaBneHus Ha oTaady, Ans Yero:

- NOACOEANHNTDL ero K Bakyym-cucteme yepes ﬂpOMe)KyTOHHbIVI 6ayok BMeCTUMoCTbto 20-30 kr
nwryuep, yCTaHOEI’IeHHbIVI BMECTO EerHeVI I'IpOGKVI, a TakXxe K Macnocucteme 4epes BeHTUNb
6aka naBneHus;

- co3naTth B 6ake ocTaToyHoe AaBneHue He 6onee 666,5 Ma (5 MM PT.CT.) 1 BblAepXaThb €ro B
TeyeHne 30 MWH, He CHUMas Bakyyma, MoOCMe 4ero 3amonHUTb 6ak 1 MPOMEXYTOUHbIA 6auok
macnom, nogorpeTbim 1o 20-25 °C;

- CHSITb BakyyM, BbiAepXaTb [0 YCTOWYMBOrO ypOBHS Macna B MPOMEXyTouHoM bake, 3aTem
IeMOHTMPOBaThb 6a40K; yCTAHOBUTL NPOBKY C yNNOTHEHNEM;

- cosmaTb B Gake mopadeit Macna Aasnedve 0,3 MMa (3 krc/cM?) v mposepuTb oTAady
CUNbOHHOrO YCTPOWCTBA, CNMMBAs MAcno B W3MEPUTENbHYIO EeMKOCTb 4Yepe3 HUXHee
0TBEPCTME 10 3HaueHVs AasneHns 0,025 MMa (0,25 krc/cm?). CpaBHTb 3HaYeHNe NONyHeHHOI
0TAauM C pacyeTHbIM (M0 NacrnopTy), CAUTb Macno;

€) 3aMoNHNTL NOBTOPHO Gak MaCNOM 1 A0BECTM B HeM Aasnenue 1o 0,25 MMa (2,5 krc/cm?);

X) OTCOEAVHUTH OT BBOAA MPOMEXYTOYHbI Gayok. BbIBEPHYTH wTyLep M3 oTBEPCTUS ANs
BbINycka BO3yXa 1 BBEPHYTb B HEro NPO6KY YNNOTHEHMEM;

3) NpMCoeanHNTL Bak K BBOAY, ANS Yero:



- NpycoefnHNTb TPYBKY K 6aky;

- NPUOTKPLITL BEHTUNM 6aka v BBOAA M NOA CTpyel macna u3 6aka v BBOAA NPUCOEAMHUTL
Tpy6Ky K BBOAY;

1) 3aMEHUTb HEUCTPaBHbIE MAaHOMETPBI, TPYOKN;

K) OTperynupoBaTtb AaBneHWe Macna BO BBOAE B COOTBETCTBMM C VHCTPyKUWel 3aBopa-
N3roTOBUTENS M yKasdaHnsMn pasa. 5 HacToswein TUNoBoii MHCTPYKUAN.

7.6. TPOMbIBKY BbIHOCHBIX GaKoB AABNEHWS TEPMETUYHbIX BBOLOB CNEAyeT MPOBOAUTL B
cnepytouieil NocneaoBaTenbHOCTU:

7.6.1.TloAroToBMTL TPAHCGOPMATOPHOE MACNO B KONMYECTBE HEe MEHee TPexkpaTHOro o6bema
macna, Haxogsiuerocs B 6ake nasneHus. MoaroToska Macna 3aknioyaeTcsi B €ro O4UCTKe U
BaKyymupoBke. BakyymuposaHne macna npoussoauTb B cneuvanbHoMm 6ake mpu Bakyyme C
oCcTaToYHbIM AaBneHneM He Gonee 666,5 Ma (5 mm pT.cT.). Macno B 6ak mopaeaTb uyepe3
pacnbinuTenb. O4UCTKY Macna Npou3BOAUTb (PUIbTPNPECCOM, 3aMeHsist (PUNbTPOBAHHYIO
Bymary uepe3 2-3 4. O4nCTKY 1 BaKyyMMPOBaHNE Macna NpoBOANTbL He MeHee 48 u.

Macno MOXHO CUMTaTh OUMILEHHBIM, ECIN ero MPOBUBHOE HampsiXeHue He MeHee 60 KB (mpu
VCMbITAHUM B CTAHAAPTHOM MacnonpoBONHIKE) U TAHreHC yrna AUdNEeKTPUYECKNX NoTepb He
Bonee HOPMMPOBAHHOTO 3HAUYEHMNSI.

7.6.2. OTcoenmHntb OT BBOAA 6aK AaBNEHWs, 3aMEHUB €ro Pe3epsHbIM GakoM C MacrnoM,
oTBevalowmmM TpebosaHMAM AeicTBylowMx HopM ncnbiTaHWin anekTpoo6opyaoBaHus; Macno
LIOMKHO HAX0AWUTHCS NOA AABNEHMEM, COOTBETCTBYIOWMM TPEGOBaHNSAM 3aBOACKO MHCTPYKLAN
N0 MOHTAXy 1 3KCM/lyaTauuy BBOJOB C y4ETOM MONPABKY Ha BLICOTY YCTaHOBKM 6aka.

7.6.3. Cnntb Macno u3 6aka AaBNneHus), CHATb ero ¢ TpaHcqopMaTopa U TiaTenbHO MPOMbITL
cBexuM MacnoMm. [lonyckaeTcsi npousBOAWTb NPOMbIBKY 6aka, He CHUMas ero ¢
TpaHcopmaTopa.

7.6.4. CoBpatb cxeMy Ans 3anonHeHus macnom 6aka aasnexus (puc. 10).
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Puc. 10. Cxema 3arnonHeHns macnom 6aka fasneHus:

1 - 6aK C YNCTbIM MAC/IOM; 2 - BEHTWIb; 3 - HACOC; 4 - MaHOMeTp; 5 - BeHTUNb Haka AaBneHns;
6 - 6ak naBneHuns; 7 - 0TBEpPCTHe, 3aKpbiBaEMOe NPOBKOii.
7.6.5. YcTaHoBUTbL Bak aBNeHNsi FOPU3OHTANbHO U OTKPbITL NPOBKY B BEPXHEN YacTu.

7.6.6. 3anonHute 6ak fa Macnom Ao no. €ro 13 0TBEpCTUS B BEPXHEN yacTu,
nocne 4ero 0TBEPCTUE 3aKPbITh NMPOBKOMN U TWATENbHO YNNOTHUTD.

7.6.7. Hakayatb B 6aKk Macno HacocoM [0 MaKCUManbHOrO 3HAYEHUs [aBNeHus,
OnpeaeneHHoro no rpacuky, NPUBeAEHHOMY B 3aBOACKOW MUHCTPYKLMW. 3aKpbiTh BEHTUNb 1
OTCOEAMHNTb HaCcoC.

7.6.8. CHS\Tb OTA@uy Macna v CpaBHUTL €€ C pacyeTHOIA (Mo NacnopTy Ha Beof).

7.6.9. HakauaTb HacocoM B 6ak Macno 4o AasneHusi, npesbiwaiowero Ha 0,01-0,02 MMMa (0,1-0,2
Krc/cM?) onpeeneHHoe No yCTaHOBOYHOM KPUBOW, M 3aKpbITh BEHTMNb.

7.6.10. OTCOEAMHNTL Pe3epBHbI Gak, NPUCOEAMHNTL Gak NABNEHWS K BBOAY U YCTAaHOBUTbL
[aBneHue, pyKOBOACTBYSICh YKa3aHNSMU 3aBOACKOM NHCTPYKLIMN.

7.7. MoaepHusaumio 6akoB 4aBneHusi BBOAOB, U3roTOBNEHHbIX C siHBapsi 1975 r. no okTsipb
1978 r. ¢ 3aBoackumn Homepamu ¢ C-73592 no C-10000 v ¢ [-00001 no O-33527, cneayet
NPOM3BOAUTL B COOTBETCTBUN C "VIHCTPYKLMEH NO MOAEPHU3ALMN BEIHOCHBIX 6aKoB AaBneHNs
repMeTny4HbIX BBOJOB Ha HanpsixeHue 220-750 kB" 3asoga-uarotosntens.

7.8. YCTpaHeHue Teun Macna B HUXHEM y37e repMeTUYHOTO BBOAA HEOOXOAMMO NMPOU3BOANTL B
cnepyoweii NocnenosaTeNbHOCTH:

- 0TBEPHYTb 60NTHI YNNOTHSAIOWEro (hnaHua;

- CHSATb hnaHely;

- 3aMEeHNTb PE3NHOBYIO NPOKNAAKY;

- cobpaTb y3en B 06paTHOI NOCNEA0BATENLHOCTU U OTPETyMPOBaTh AaBNeHue.

7.9. YCTpaHeH1e Teun Macna B BEPXHEM y3/ie repMeTUYHOro BBOAA MPOM3BOANTL B ClEyIoLen
nocneaoBaTeNbHoOCTH:

- CHSITb KOHTAKTHYIO KNemmy;

- CHATb 33LU,I/ITHbII7I Konnak;

- CHSATb YNNOTHSIOWMIA chnaHeLl;

- 3aMEHNTb PE3UHOBYIO MPOKNAAKY;

- cobpaTb y3en B 06paTHO NOCNEA0BATENLHOCTU M OTPEryIMpoOBaTh AaBneHue.

7.10. 3aMeHNTb MaHOMETP, ANS Yero:

- CHATb ﬂﬂOMéy C BEHTUNSA;

- NepekpbiTb BEHTUNb;

- 3aMEHUTb MaHOMETP HOBbIM, NPe1BapUTENbHO YCTAHOBMB HOBYIO METANNMYECKYIO NPOKNaaky*

- OTKPbITb BEHTUb.

* 3aMeHy MaHoMeTpa NpoM3BOANTL MO CTPYeil Macna 13 BBoAa.

7.10.5. CBepuTb NOKa3aHUs MaHOMETpPa C AaBNEHWeM, ONpefeNeHHbIM Mo rpadouky, KOTOPbIA
npuBeaeH B 3aBOACKOM NHCTPYKLMK, U OTPErynMpOBaTh, Npu HEOGXOANMOCTY, IaBNEHNE.

8. YKa3aHusa no TexHuke 6e3onacHocTun



8.1. Mpyu NpoBeaeHNN 3NeKTPUYECKNX UCTbITaHW BBOJIOB IONXHbI coBniofaTbes TpebosaHns
nencteylowmx "MpasBun TexHWkM 6Ge30nacHOCTV Mpu BKCrnyaTauunm 3neKTpoycTaHoBOK" 1
MECTHbIX MHCTPYKLIWIA.

8.2. Bce TpaHCMOPTHble M MOAbEMHble CPeacTBa [AOMXKHb 6bITh ucnpaeHbl U UMeTb
CBMAETENbCTBO O NPOBEAEHUN UCTIbITAHNS.

8.3. Mpw CTpOrke BBOAOB 1 UX NEPEMELLEHUN 0BSI3aTENbHO BLINONHEHWE TPeGoBaHWil Npasun
TEXHUKI 6€30MaCHOCTM, OTHOCSWNXCS K TaKeNaxHsiM paboTam.

8.4. PaboTbl, CBSI3aHHbIE C 3aMEHOM 1 IONMBKOI Macna BO BBOAAX, APYrue paboTbl, CBA3aHHbIE

C PEMOHTOM BBOJI0B, ONXHbI BBINONHATLCS C CoBMoAeHNEM TpeBoBaHUiA NPaBMn NOXapHon
6e30macHoCTU.

MpunoxeHne PekoMeHOauuu no
MOBbILLEHUIO HAOEXXHOCTN
MacCJZIOHaMNoOJIHEHHbIX BBOOOB

MoBbiweHne HaAEeXHOCTU MacnoHano/HeHHbIX BBOAOB MOXeET Gb\Tb AOCTUrHYTO 3a cueTt
BbINONHEHUS OnNpeAeneHHbIX OpraHn3aunoHHO-TEeXHUYECKNX Meponpmﬁmﬁ, CBSA3a@HHbIX C
yCTpaHeHneM Hanbonee xapakTepHbIX MPUYUH X NOBPEXAEHWNA.

1. MacnoHanonHeHHble BBoAbl 500 KB

OCHOBHbIE MPUYMHBI HEMONaJoK C MacnoHanonHeHHbIMKU Beoaamn 500 kB u meponpusTus,
HEO6X0AMMbIE ANS MOBbIWEHUS HAAEXHOCTN UX PaboTbl, NPUBEAEHbI B Ta6N. 3.

Tabnuua 3
MeponpusTus
OcHoBHble ponp
no
NpUYNHBI
NOBbIWEHUIO an/IMeHaHI/Ie
Henonaaok
HafexHoCTH
BBOJIOB
BBOAOB
D nekTpuyecknii
z BbinonHeHne
npo6Gon nnu| =
nepekpbiTve lykaszaHuin nn.|
o 1.1 un 1.2
BHY TPEHHel
npunoxexus
n3onauum
XapakTepHO ANs NOKPLIWEK C HUXHEN CEpPUHECKOit YacTbio,
PacTpeckusaHue)| MarotoBneHHblx B 1963-1967 rr. 3ason  u3MeHUn|
papcpoposoit  [He TpeGyeTcs |koHurypaumio HUXHe yactn NOKPBIWKM Ha|
NMOKPbIWKK UMTVHOPUYECKYO0. 3a nocnenHee BpeMs pacTpeckuBaHUs

(cbapchbopoBbix nokpbiwek BBoaos 500 kB He npoucxoanno

MoBpexaeHue B

PaspylweHne MOKPbIWKN  MPOUCXO, Wno, Kak npasuno, B
pe3ynbtate CobnioneHne 24 P p A P

Mpouecce  XpaHeHWst WM MOHTaxa W CBS3aHO (|

noBbIWeHNs [3aBOACKMX
o HENpaBWbHbIM ONEPUPOBAHMEM C BEHTUNAMU MAC/NOCUCTEMDI
\nasnexns BOMHCTPYKUWIA |, i
BBOS - 6aK AaBneHust
BBOME

BbinonHexne

Obwee o
lykazaHuin - nf

cTapeHue 13

n3onsiuuv BBOAA |
NPUNoXeHNs
BbinonHexue

HemcnpaBHoch yKa3aHVIVI n.|

MaHomeTpa 1.4
MPUNOXEHNs

1.1. dnexTpryeckuit NpoBoit M3onsLMN XapakTepeH Ans BBOLOB U3roTOBNEHHbIX 40 1970 r., n
0C0o6eHHO MPOSIBNSIETCS y BBOAOB (3aBOACKOM yepTex Ne 206-0-0), NMeIoWwmMX NOHUXEHHYIO
Tennosyo CTOMKOCTb. MoaToMy HeobxoanMo:

a) ycTaHoBWTb Ha BCex BBogax 500 kB, HerepMeTMYHOro WCMONHEHWs, yCTPOCTBa
HEMPEPLIBHOrO UM NEPUOANYECKOTO KOHTPONS COCTOSIHMUS U30NSLIMK, OT6MpaTh Npoby macna
Ha XpomaTtorpacgou4eckuit aHanu3 pacTBOPEHHbX B Macne rasoe C MEPUOAMYHOCTbIO,
orpeneneHHo N0 MECTHbIM YCNIOBUSIM, HO HE PeXe 0fIHOro pasa B rof;

6) BBOAbI HErepMETUYHOrO UCMOMHEHMsl, y KoTopblx mnocne cpabatbiBaHus KUB
3a(hMKCMPOBAHbI N3MEHEHUS tg 1 EMKOCTN M3ONSILIMM MO CPaBHEHWIO C paHee U3MEepPeHHbIMU
3HaYEHNMU, HEOBXOAUMO He3aMeANNTENbHO BLIBECTU 3 PaBOThI 1 IEMOHTUPOBATb.

1.2. MNepekpbiTe BHYTPEHHE M30NSALUNMN BBOAOB BO3MOXHO B pesynbTaTe HepasHOMEPHOro
pacnpefeneHnsi  HanpsiXeHHOCTW  3NeKTPMYECKOro Mons No  BbicOTe  BBOAA  MpU
HeBNaronpusTHbIX aTMOCEPHbIX YCNOBUSIX, @ TaKXe U U3-3a MPOHUKHOBEHUS BNaru BO BHYTPb
BBOJA Yepes3 HenNOTHOCTM B ero pacwmupuTene.

Jnsi NOBbIWEHMS HAZLE XHOCTYN BBOAOB PEKOMEHYETCS:

a) BBO/AbI, M3rOTOBNEHHbIE NO 3aBOACKOMY 4epTexy Ne 102-0-0, npn BO3MOXHOCTW 3aMEHUTb
repMeTUyYHbIMI BBOAAMN (3aB0OACKOM YepTex Ne 011);

6) BBOAbl HErePMETUYHOr0 UCMONHEHWUS NPOBEPUTL Ha repMeTUYHOCTb;

B) Yy BBOAOB, WMEKOWMX S$IBHO BbIPAXEHHYIO KPUBM3HY (hapdOpoBO/ MOKPbLIWKK, NpK
KanuTanbHOM PEMOHTE CMOBOrO TpaHChopMaTopa NPOM3BOAMTL BCKPbITUE YMNOTHEHWA B
roNoBKe paclMpuTens BeoAa C TeM, YTOBbl yBeANTbCA B OTCYTCTBUAN CMEWEHUS PE3UNHOBLIX
npoknanok (ocobeHHo y memOpaHbl BBOAa). CHSATble PE3VHOBbIE MPOKNAAKU AONXKHbl GbiTh
3aMeHeHbI.

1.3. Beoabl, npopaboTaswmne 20 neT n Gonee, y KOTopbix 06HapyXeHbl NpuaHaku oblero
YXYOWEHNS COCTOSIHNS BHYTPEHHEl M30NsLMKM, a 3aMeHa Macna 0KasblBaeTCsi Hea0CTaTouHo
3P HEKTUBHON MEPOI, PEKOMEHIYETCS 3aMEHATb.

Beoabl, 366paKOBaHHbIe no cocTaey pacTBOPEHHbIX B Macne rasos, OONIXHbl 3aMEHATbCS
He3ameanuTenbHo.

1.4. HencnpaBHOCTM MaHOMETPOB MOryT ObiTb Bbi3BaHbI MEXaHW4ECKUM MOBPEXAEHUEM,
MPOHMKHOBEHNEM BNarv 1 BUGPALIMOHHBIMU BO3AEHCTBIUSIMU CUNIOBOrO TpaHcopMaTopa.

B uensx npenoTBpaleHns NonafaHusi Bnark BO BHYTPb MAHOMETPA MPU MOHTAXE HOBbIX
repMeTUyHbIX BBOAOB U BBOAOB, HAXOASIUMXCS B SKCM/yaTaLmMu, HEOBXOAMMO B MECTE BbIXOAA
wryLepa 13 Kopnyca MaHoMeTpa (He OTBUHUMBAS MAHOMETP OT BBOAA) YCTAHOBUTL Pa3pesHyto
NPOKNafKy W3 MOPO3OCTOMKONA Pe3nHbl, MNOTHO Mpuneratwulylo K wryuepy. Ha npoknaaky
HanoXuTb 6aHAAX 3 MEAHOW WIN CTanbHON NPOBONOKW AUaMeTpoM 1 MM, OCTaBMB 3a3op 2-3
MM MeXJy MpOKNaaKkoi U MaHoMeTpOM ANsi COOBLWEHNs MONOCTU MaHOMETPA C OKPYXalowWwnm
BO34yxOM. 3amasatb KNeem, HUTPoKpackomn unn nakom MKB-26 ronoeku BUHTOB U kpensiwee
KOMbLIO B KOPNyCe MaHoMeTpa.

MaHomeTpbl (kpome cynoBbix MaHomeTpoB MTIC[-100-OM-2), pasMelieHHble Ha Gake
TpaHchopmaTopa (0coBeHHO Ha TpaHcdopMaTtopax C MPUHYAUTENbHBIM OXNaXAeHNEeM),
LIONXHbI BBIHOCUTBCS Ha CrieLuanbHylo CTOMKy. MecTa pacronoXeHnst MaHOMeTpPOB AONXHb
BbIGUPATLCS B COOTBETCTBUM C PACMONOXEHWEM BBOAOB W3 YCNOBWS ONTUMANbHbLIX ANUH
coeauHnTenbHbIX Tpy6ok no Gaky TpaHcpopMmatopa M BO3MOXHOCTM GesomnacHoro
obcnyxusaHms.



MaHoMeTpbl pekOMeHayeTCs pacrionarats B MeTanINYecKux Gpbi3ro3awiieHHbIX Wwkadax,
pa3MelleHHblX Ha BbiCOTe 1,5 M OT ypOBHS 3eMNN Ha OTAeNbHbIX CTOﬁKaX, HEe CBA3aHHbIX
MEXaH14ecKy C 6akoM TpaHChopMaTopa.

Ha kaxpom maHoMeTpe AonXxHa 6biTb  Haanuch, ykasblsawowas ero npuHaanexHocTb
COOTBETCTBYIOWEMY BBOAY. [INS yANMHEHNS B Cly4ae HEOBXOAUMOCTY COEAHUTENbHBIX TPYBOK
1Cnonb3yeTcs apmMaTtypa, N3roToBNeHHas Mo TUMy 3aBoAckoii. Maiika Tpy6ok ocyuwecTenseTcs
NaTyHbIO, CEPEBPSHBIMIA 1 TBEPABIMMA MPUMOSIMU.

2. MacnoHanosHeHHble BBoAbl 220 KB

2.1. DneKTpuyeckwii MpoBOA WKW MEPEKPbITUE BHYTPEHHE W30NAUMM NPOUCXOAST B
pesynbTaTe yBnaXHeHWs BHYTPEHHE N30N5LUNN, B OCHOBHOM HerepMeTuyHbIX BBofos 220 kB
n3-3a HapyLI.IEHI/IVI npasun uUxX XpaHeHus wunn HeHaﬂeXHDﬁ KOHCTpyKUunn yI'IﬂDTHeHVIVI
pacwupuTens.

M3BecTHbl cnyyam, Koraa o NoBpeXaeHns MacnobapbepHble BbIBOMbI XPaHUINUCh B TeyeHne
[BYX NeT B TFOPU3OHTANbHOM MONOXEHUN 6e3 HanaxeHHOro HOPManbHOro "AbixaHus"
rUAPaBNMYECKOro 3aTBOPA, YTO MPMBENO K YBNAXHEHWIO LUMAMHAPOB MO BCEA WX ANUHE.
Mo3TOMy HEOGXOAMMO HEYKOCHWUTENbHO cobnioaaTth TPeGoBaHUS 3aBOACKUX MHCTPYKUWIA B
4acTy YCNOBWIA XPAHEHWS! MACNOHANONHEHHbIX BBOOB.

Y BBOLOB, M3rOTOBNEHHbIX [0 cepeauHbl 1963 r., 3aBOAOM BbINONHEHA HeHaAeXHas
KOHCTPYKLWSI YNNIOTHEHWUS KOHTAKTHOrO BbIBOAA, MOITOMY HEOBXOANUMA €ro PEKOHCTPYKLMS,
KOTOpas 3aK/o4aeTcst B yCTaHOBKE AOMONHUTENbHOM KOHTAKTHOW raiikv, W3roToBeHHO no
yepTexy Ne 222-0-0-10 3asona "M3onstop".

JlonyckaeTcs Takxe MOMAEPHW3AUMS KOHTAKTHOro BbiBOAA NO cnocoby YensiGawepro,
3aK/I0YaloILEMyCs B YCTAHOBKE NOA HaKWOHOW raikoi JONONHUTENbHOW YNNOTHAIOWER raiku ¢
Pe3unHOBOM Npoknaakoi (puc. 11).
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Puc. 11. PeKOHCTPYKUNSi yNNOTHEHUS BEPXHETO Y3na BBOAOB TPaHCHOPMATOPOB:

1 - HAKOHEYHMK; 2 - KoNnak-raika; 3 - peanHoBas NpPoknaaka unm NoaAMoTKa; 4 - rainka;
5 - HakmaHas raiika; 6 - pacwvpnTens.

Pa3aMepbl A0MONHATENLHOI YNNOTHSIOWEN raiikv 4 ykasaHbl B Tabn. 4.

Tabnuua 4
Homepa 3aBoackux yepTexeit BBOA0B| d Dy| Dy
148-0-0, 181-0-0, 182-0-0 3M 78x2 unu|
110100
183-0-0, 197-0-0, 198-0-0 3M 80x2
186-0-0 3M 72x2 [110{100|
196-0-0 2M 45x2 | 75|65

2.2. MoepexaeHne MacnobapbepHbix BBoA0B 220 KB, N3roToBNEHHBIM N0 3aBOACKUM YepTexam
Ne 200-0-0 n 208-0-0B5, npovcxoauT BBUAY UX HEAOCTATOYHOW AWHAMUYECKON CTOWMKOCTM npu
OTK/IOYEHNN  MaCnsiHbiMK - BK/loyaTensmMm Tokos Gonee 7,5 k-A. [peuMyliecTBeHHO
nospexpaatoTcs Beoabl (3as. yepTex Ne 200-0-0), ycTaHOBNEHHbIE Ha BbiknoyaTensx ¥Y-220-10.
MospexaeHve hapopoBbIX NOKPbIWEK MPOUCXOAUT B MECTAX COYNEHEHNS BEPXHEN 1 HUXHEN
NOKPbIWEK BBOAA C METANNNYECKUMU AETansiMu (COEAMHUTENbHON BTYNKOM W dpnaHuamm).
Xapaktep noBpexAeHusi apopa, B OCHOBHOM, OMHOTWMEH: MPOAOMNbHbIE TPEWMHbI B
NOKpbIWKAX, HayMHalwWwmwecs oT UX TOPLOB, N pexe «BblpoB» Kycka thapcopa y Topuesoit
NOBEPXHOCTH.

Jins nosblweHNs HafeXHOCTM 060pPyA0BaHNS HEOGXOAMMO BbINONHEHNE O[HOTO U3 CNEAYIoWNX
MeponpuaTuii:

a) orpaHnyeHne NpuMeHeHNs BBOAOB (N0 3aBoackomy yeptexy Ne 200-0-0), yctaHaBnMBaeMbIx
Ha Bbiktoyatensx Y-220-10, yuntbisas, uto 3asos "Msonstop” seinyckaeT 6onee coBeplieHHbIe
KOHCTpyKumMu BBoA0B 220 KB no ueptexam Ne 21UL1.800.091 u 2LULL.800.090 Ha HOMUHANbHbIE
TOKM cooTBeTcTBEHHO 1000 1 2000 A;

6) MozmepHu3aums BBOAOB (3aBOACKO yepTex Ne 200-0-0), Haxoaswmxcs B aKcnayatauuu,
NyTeM YCTaHOBKM HA COEAMHUTENBHOM BTYNKE U (hnaHLax, Npn Tokax oTkioyeHns Gonee 7.5
KA, CheunanbHbIX XOMYTOB C PE3VHOBLIMUA MPOKNAAKAMW, MPEMSTCTBYIOWMMUA CMEUEHIIO
TokoBeAywen Tpy6bl 1 hapopoBbIX MOKPbIEK BBOAA, OTHOCUTENbHO Apyr Apyra. Cnoco6
Takom MoAepHuU3aLun BBooB paspadoTaH Coto3TexaHepro 1 3asoaoM "Maonsatop” (puc. 12).
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Puc. 12. Y3en kpenneHus nokpeiwek soaos 220 kB:

1,6 - 6onT M12x130-58; raitka M12,5, waiba 12-005; 2 - BepxHsisi hapoposasi NoKpbILIKa;

3, 5 - npoknagaka pesnHosas; 4 - COeanHUTENbHAs BTYNKA; 7 - HUXHSS papdoposas
NOKPbILKA;

8 - 6onT M12x40-58, raitka M12,5; 9 - nonykonbLo.

2.3. MacnobapbepHble BBOAbl 220 KB, U3roToBneHHble no 3asofckoMy yeptexy N2 200-0-0
(Bbinycka no 1968 r.) n no 3asosackoMy yepTexy Ne 133-0-0, MEIOT HelOCTAaTOYHO HALEXHYI0
KOHCTPYKUMIO KOHTaKTHOro yana pacwvputens U HU3koe KayecCTBo CﬁOpKl/I. I'Ipm ocMoTpe
BBOJI0B (pWC. 13) BbiNK, B YaCTHOCTU, OGHAPYXeHbI cneayiowme aedekTbi:

a) y 6ONTOB KpenneHus rubkux CBs3eil OTCYTCTBOBANW Waiibbl, OTAENbHble Gonta uMenu
HEeAO0CTaTOuHYIO ANMHY Pe3bObl, YTO MPUBOAKNO K NNOXOMY KOHTaKTY;

6) rubkue CBS3N, COEAMHSIOWME TOKOBEAYlUYK TpyGy C AMCKOM KOHTAKTHOM KPbIWKM
pacwupuTens, 6bin1 NoAXaThl TONLKO NOA raiki C 0AHOM CTOPOHBI NONAaTKN AMCKa;

B) NPV 3aTArNBaHUM GONTOB NPOM3OWNO BbIAABNNBAHME FMOKNX CBSA3EN 3 NOA raek;

r) yacTb 6ONTOB KpenneHus rnbkux cesaen otcyTcTeoBana. Mo coobueHnio 3asoaa "M3onstop”
B CBA3WN C OTKA30OM OT MNPUMEHEHWA NUTbA ANA WU3roTOBNEHUS AOMCKOB KOHTAKTHbIX KpblWek
nocneaHue B fanbHeieM BbinyCKanuch U3MEHEHHON KOHCTPYKLWM - 6€3 nonatku 4 (CM. puc.
13), Npu 9TOM r1bKUe CBSI3N KPensTCst HerMoCPEACTBEHHO K ANCKY (KPbILLKE) pacumMpuTenst.

Insa ycTpaHeHus 3asoackux nedpekTos BBOAOB 220 KB pekomeHayeTcsa Ans ynyyweHus
KOHTaKTa noa 60NTamn KpenneHusi rnbKIx CBS3ei yCTaHOBUTb KopoByaThie wawbs (puc. 14).

Cnepnyet otmetnTb, yto nocne 1968 r. seoabl 220 kB (3asoackoi uyeptex Ne 200-0-0)
Bbinyckanuch 6e3 rubkux KOHTaKTHbIX CBS3el ¢ 6onee ANNHHOM ToKOBeywWe TPy6oiA.
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Puc. 13. Pacwvputens seoaa 220 kB:

1 - rubkas cesi3b; 2 - TokoBeAywas Tpy6a; 3 - auck; 4 - nonatka aucka; 5 - kopo6uartas waiba.



S
3
HI L

l

T
L]
5

Puc. 14. Kopo6uaras waitba (Matepuan cT. 3)

2.4. B npouecce skcnnyaTtauvv BBOOB, M3rOTOBNEHHbIX MO 3aBOACKOMY YepTexy Ne 208-0-0B6,
B CBepanoBaHepro 6biNo BbISBNEHO HeYA0BNETBOPUTENbHOE COBANHEHNE TOKoBEAYuEN TPYObl
11 C KOHTaKTHbIM 3aXXMMOM 6 (puc. 15). OTCYTCTBOBaNU CTOMOPHbIE BUHTHI 1, "HaTAr" pe3b6bl
OCYWeCTBASNCS NNWb CXaTUeM PeanHoBoil npoknaaku 10.

Jns obecneyeHns HEOGXOAMMOro "HaTSAra" B KOHTAKTHOM COEANHEHUN B BHEProcucTeMe Bbina
nposeaeHa PEKOHCTPYKLMS KOHTAKTHO CUCTEMbI PacluMpUTENs BBOAA, KOTOpas 3aknioyanach
B U3rOTOBNEHUN 1 YCTaHOBKE GPOH30BbIX BKNaAblWE-yropos 7 1 A0NONHUTENbHOMO cTonopa 3.
KpoMme Toro, JONONHUTENBHO YCTAHOBNEHbI PE3UHOBBLIE MPOKNaAkU 9 1 courypHas waiiba 8 noa
raiky 5.

2.5. Mospexaenns eesogos BMT-220/2000, W3roTOBNEHHbIX MO 3aBOACKWM uyepTexam Ne
2/19.800.042 1 2113.800.043, nponcxoannu B pesynbTarte HapylWeHUs 3NeKTPUYEeCKON CBA3N
Mexjy LeHTpanbHoi TpyGoit n Tpyboit M3ONSALMOHHOrO OCTOBA, SBNSAIOWENCS OAHON W3
ypaBHUTENbHbIX 06KNaaok BBoAa. BosHuKatowme npy aToM eMKOCTHbIE Pa3psiabl MPUBOAUIN K
Pa3noxXeHunio Macna 1 K pe3KoMy MoBbLILEHNIO JaBNEHNS Macna BO BBOAE.

Mono6Hble HapyweHWs 3NEeKTPUYECKOR CBA3N OBYCNOBNEHbI KOHCTPYKTUBHBLIM NEe(EKTOM 1
HekayecTBeHHo c6opkoit BBOAOB. MoaepHM3aLMs BBOJOB AONXHA NPOM3BOANTLCS Ha 3aBOfE
"M3onsTOp" MNM B MacTepCKUX 3HEpProcucTeM B MPUCYTCTBUM NpejacTaBuTeneil 3asopa B
COOTBETCTBIN C yKa3aHUsIMY CreLNanbHoM MHCTPYKLINKM, paspaboTaHHoi 3asoiom "M3onstop”.
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Puc. 15. PeKOHCTpyKUMS KOHTAKTHO YacTy BBoAa 3aB. YepTex Ne 208-0-06:
1 - BUHT CTOMOPHBIN; 2 - WNUAbKA; 3 - CTONOP; 4 - KPbIWKA; 5 - ranka; 6 - KOHTaKTHLINA 3aXNM;

7 - Bknagpliw; 8 - purypHas waiiba; 9, 10 - npoknaaku peanHosbie; 11 - Tokoseywas Tpyba.
3. MacsioHanosiHeHHble BBoAbI 110 KB

3.1. HanGonbuyio noBpexaaeMocTb B 3KCMyaTauMn UMEKT MacnoHanonHeHHsie BeoAbl 110
KB, BbinonHeHHble no 3asonckuM yepTexam Ne 131-0-0 u Ne 132-0-0 (BBOAbLI ANS MACNSHbIX
BbIKMlOYaTenen), a Takxe TPAHC(HOPMATOPHbIE BBOAbI, W3rOTOBNEHHLIE MO 3aBOACKUM
yepTexam Ne 121-0-0 n Ne 195-0-0.

ﬂospeerHme BBOAOB CBA3AHO C MPOHUKHOBEHMEM B HUX Bnarn 4Yepe3 HekayYeCTBEHHble
YNNOTHEHNA B PaCWMPUTENE U CHUXEHUEM 3NEeKTPUYECKOV NPOYHOCTU BHYTPEHHER N30naumun.
MospexaeHne BBOAOB NponcxoauT Yepes 15-20 net nx skcnnyartauuu.

MoBblWeHNEe HAfEXHOCTM MACNOHANOMHEHHbIX BBOAOB 110 KB MOXeT ObiTb [OCTUTHYTO
BbINONHEHNEM CeAYIOWNX MEPONPUSTIN:

1. Mepenenka Macnob6apbepHbIx TPaHCOPMATOPHbIX BBOJOB B MACNOMNOAMNOPHLIE.

Mpu pekoHCTpyKUMK BBOAA, NpeanoxeHHon CBepaAnoBaHepro, nepeaenke noaABepraeTcs ero
ronoska - BMECTO PAacWWPWUTENs YCTaHaBNMBAETCS NUTOW WAW CBAPHOW KOMMaK; MeXay
NOAJOHOM KOMMAaka W W3OMSIUMOHHBIM KapkacoM C 6akennTo-GyMakHbIMU LMAVHAPaMU
ycTaHaBnMBaeTCs SKPaHMPYIOWMiA UMAVHAP; B HUXHER YacTu Mexay dnaHuem aphoposoi
MOKPBIWKU U CTakaHoM Ha CTsrusaiowme GONTbI HAAEBAIOTCS Waibbl TOAWMHOA 8 MM. TeM
caMbiM 00pasyeTcsi KOnbLieBas WeNb, Yepes KOTOPYID Macno M3 TpaHcgopmatopa MoXeT
CBOGOAHO MOCTYNaTb BO BHYTPEHHIO MONOCTb BBOAA. Ha BPEMs TPaHCMOPTWMPOBKM vnn
XpaHeHUs BBOAA 3Ta WeNb A0/MXHA 3aKpbIBaTbCS PE3NHOBO NPOKNAAKON, @ BBOA MONHOCTbIO
3anMBaTbCs TPAHCKHOPMATOPHbIM Macnom. [ns ynanewus W3 BBoAa BO3Ayxa B BepxHeiw
3arnywke AOMXHO UMETLCS OTBEPCTUE, HOPMANBHO 3aKPbITOE NPOGKON.

Mpu PEKOHCTPYKLMN HEOGXOANMO:
a) rnbkuit TokompoBo 0T 0BMOTKM TpaHcopMaTopa HECKONbKO yKOPOTUTL;

6) pacumpuTens TpaHchopMaTopa pasMecTuTh Tak, YToGbl HUXHIUA YPOBEHb Macna B HeM Gbin
Ha 100 MM Bbille BepXHero gpnaHua Beoaa;

B) YANMHNTb BbIXNIOMHYIO TPY6Y.

MpakTuka aKcniyaTauMu MacnonoAnopHbx BBOAOB B CBepAnoBaHepro mnokasana, uTo,
obnagas [NOCTATOMHO BBICOKMMM OKCMIyaTaLMOHHBIMA KayecTBamu, 3TV BBOALI MMEIOT
KOHCTPYKTUBHbIE OCOBEHHOCTN.

O6cnyxuBatowemMy nepcoHany Heob6xoaWmo ofpawartb BHAMaHWE Ha [OCTATOYHOCTb
LMPKYNSiLK Macna u3 BBoAa B annapart v o6paTHo, ANs Yero AONXHO NPOBEPSTLCS HANNYNE U
HEeN3MEHHOCTb WEeNesoro 3a3opa MexAy CTakaHoM W HUXHUM dnaHuem ¢apdoposoit
NOKPbIWKY, @ TakXe OTCYTCTBUE PE3VHOBOV NPOKNAAKU B 3TOW WEAN Yy CMOHTUPOBAHHOMO
BBOAA.

Mpu 3anoNHEHNM MacNoM YCTAHOBNEHHBIX HA annapat MacnonoAnoOpHbLIX BBOAOB HEOOXOAUMO
y6eanTbCs B TOM, 4TO W3 BEPXHE 4acTu BBOAA MOMHOCTLIO yAaneH BO3AYX, ANs Yero
KPaTKOBPEMEHHO BbIBEPTHIBAETCS NpobKa.



2. MpodbunakTnyeckne BCKPbITUs MacnobapbepHbix BBOAOB C UX NOMHOM pa3bopKoii.

Takve BCKPbITUA pekoMeHayeTcs npon3soaunTb y Macnoﬁapbethlx BBOOOB, I'IpOpaﬁOTaBLLIVIX
6onee 20 ner.

Y pasobpaHHbiXx BBOJOB OCYWECTBASETCS CyWka UWIMHAPOB UM 3ameHa, B Cnyyae
HEoBXOAMMOCTH, U3ONSLIMOHHBIX AeTanei.

3. MoaepHnaauus pacimpuTens BBO0B HerepMeTN4YHOro UCMONHEeHNS (3aBOACKOI YepTex Ne
121-0-0A)

DTV BBOAbI HE UMEIOT r1APABAMYECKOrO 3aTBOPA W 3alWTa MAcna B HUX OCYLIECTBASIETCS NMLb
C MOMOLLbIO BO3AYXOOCYWUTENBHOTO (UnbTPa. Mo3TOMy HEO6XOANMA YCTAHOBKA Ha HIX, KPOMe
BO3/lyXOOCYWNTENbHOTO (hUNbTPa, TakXe M rMApaBIMYeckoro 3aTBopa C MCMoNb30BaHNeM
CTaHAapTHbIX 3aBOACKMX AETaneil UNW C M3roTOBMEHWEM B MAaCTEPCKUX 3HEProcUCTeM
cneuranbHOro paclmpuTens, paspaboTaHHoro, Hanpumep, MopaHepro.

4. MonHas nnmn YacTuyHas repMeTnsauus BBOOB C 6yMa)KHO'MaCﬂﬁHOI71 nsonsuneil.

Yactununas repmMeTtun3auns BeOOOB 3aKNO4AETCA B CO3AaHUM B HUX He60NbLWOro N3BbITOYHOro
[laBNeHWst Macna 3a CyeT pasMelleHnsi Had UMM CrieumanbHoro 6aka ¢ Macnom. bak ¢ Macnom
cBsi3aH Tpy6onpoBoAaMM C MacnooTEOPHbIM YCTPOCTBOM BBOAA, NPOGKN KOTOPOrO OTKPbLITHI,
CHab3XeH BO3AyX00CyWNTENbHBIM (OUNbTPOM.

W3 pacwvputens BBoAa yAansloTCsA BO3AYXOOCYWWTENbHbIA PUALTP W MacnoykasaTenb.
OteepcTus B pacwupwTene 3arnywawTcs npobkamu. Hepoctatok aToro  cnoco6a
repMeTMsaumm - 3awmMta Macna B 6ake OT yBNAXHEHUS TONbKO BO3MYXOOCYWUTENbHbIM
PUNLTPOM.

MonHas repMeTM3aLms BBOAOB AOCTUraeTCsi NPUMEHeHneM papaboTaHHoro Colo3TexaHepro
n 3aBogom "M3onsTop” MacnonoAnopHoro 6aka C 3NaCTUYHOW EMKOCTbIO, UCKMIoYaloWe
KOHTaKT Macna ¢ okpy>xaiolieit Cpeioi.

3.2. MexaHu4eckoe nospexaeHune hapgopoBbIX MOKPLILEK CBONCTBEHHO B OCHOBHOM BBOAAM
MacnsiHbIX BbIKloyaTenen.

MospexpeHns B BUAE CKONOB UMK TPelwwH B chapdope B MecTax npuneraHus nokpbiwkn K
HUXHEMY KOHTaKTHOMY (hNaHLly BO3HMKAIOT NPW OTKNKOYEHUM BLIKIKOYATENSIMU TOKA KOPOTKOrO
3aMblKaHNs.

Yy MaCﬂOéapbeprlX BBOAOB TakXe MOBPEXAEHUs BO3HMKAIOT NPW MOWHOCTU KOPOTKOro
3amblkaHus nopsiaka 3500 MB-A. OTMe4eHHbIN AedEKT MOXHO YCTPaHUTb Y MacnobapbepHbix
BBO/I0B 3a CYET MOCAMKM WX B alanNTOpe Ha Pe3NHOBYIO NPOKNAAKY TONUWMHON 20-25 MM.

AHanu3 nNoBpexAeHuiA BBOAOB C ByMakHO-MacnsiHOM U30NSLMEN NOKa3bIBAET, YTO TPEUWHbI 1
CKOJbl MOKPbIWEK, @ TAKXe MX CMEWEHNs NPOUCXOAST, Kak Npasuno, y BB0A0B KaMblWnosckoro
3aBoja "Ypanuaonsitop”, N3arotoeneHHbIX B nepno 1961-1965 rr. no 3aaBoackum yeptexam Ne
131-0-0 n 132-0-0.

Jinsi NOBbIWEHUS HAZLEXHOCTU BBOAOB C ByMaXHO-MACNSHHOM W30NSLIMEN, YCTAHOBNEHHbIX Ha
MaC/IsiHbIX BbIKNIOYATENSIX, HEOOXOAMMO:

- B Mepuoj NpoBEAeHUs KanuTanbHbIX PEMOHTOB BbIK/loYaTeneit co CMBoM Macna u3 6akos
ocMaTpuBaTb HUXHUA KOHTaKTHbIA y3en BBOAA C LEMbI0 MPOBEPKM OTCYTCTBUS CMEWeHUs
MOKPbIWKK, @ TAKXE TOMWMUHBI 1 COCTOSIHWUSI PE3VNHOBbIX MPOKNAA0K;

- y BBOJIOB 3aB0Ja "Ypann3onstop", U3rotoBneHHbix B nepnos, 1961-1965 rr. n ycTaHOBNEHHbIX
Ha BbIKMIOYATENSIX C TOKaMM KOPOTKOrO 3amblkaHusi, GAM3KMMU K MacnopTHbIM, MPOBEPUTHL
COCTOSIHME KOMMEHCUPYIOWEro NPYXWUHHOrO YCTPOACTBA (BLICOTY CXaTWUs NPYXMH, PACCTOsSHNE
MeX/ly ee BUTKaMU, COCTOSIHNE HaXWUMHOM raiku 1 T.M.) U B Cnyyae Heo6X0AUMOCTI 3aMEHNTL
MPYXWHbI Ha HOBbIE;

- y BBOAOB M0 3aBOACKOMY HepTexy Ne 230-0-0 3aMeHWUTb CMBHYIO NMPOGKY, BBICTYNAIOWYIO HaL,
MOBEPXHOCTbLIO HUXHEro donaHua;

-y BBOJOB MO 3aBOAcKOMy yepTexy Ne 210-0-0 npu peMoHTe BbIK/OYaTEeNs KOHTPONMPOBaTh
LieNoCTb r1BKO KOHTAKTHO NEePeMbIuKN MeX Iy KONbLaMm1 AEMNDUPYIOLEro yCTPOACTBa.

HecoBepueHHOCTb  KOHCTPYKUMM  MacnooT6OPHOrO yCTPOWCTBA BBOJOB HErepMeTUYHOro
WCMNONIHEeHNs  BbIHYAWNO nepcoHan psna sHeprocucTtem paspaGOTaTb coBCTBEHHbIE
KOHCTPYKUMU Takux ycTpoicTe. Ha puc. 16 mpenctasneHa KOHCTPYKUMSI MacnooT6OpHOro
YCTPOMCTBA C Pe3b6OBbIM WTYLIEPOM.

Peskoe CHUXeHWe NaBNeHUs B repMEeTWUYHbIX BBOAAX 3a4acTylo SBNSETCA Pe3yNbTaToM
HEKayeCTBEHHO  BBIMOMHEHHbIX  YNNOTHEHWA MeXAy (hapOopoBbIMM  MOKpbIWKAMUA 1
COeIHUTENbHO BTYNKO 1 ¢pnaHuamn. PekoMeHyeTCcs Npu peMOHTaX repMeTUYHbIX BBOAOB C
yKasaHHbIM  Bbllle [ePeKTOM B3aMeH 3NeKTPOKAPTOHHbIX MPOKNaAoK —YyCTaHaBnMBaTb
aHanoruyHble Mo pasmepy NapoHUTOBbIE MPOKNAAKM, BLIMOMHSIOWME POMb BTOPOW CTyNeHM
YNNOoTHeHs 1 obecneymBarolme NOCTOSHHOE CXaTue PE3NHOBOM NPOKNaaKM.

MocTeneHHOe CHUXEHMEe YPOBHS Macna W AaBNeHus BO BBOAE MOXET NPOUCXOAUTb W3-3a
NOPUCTOCTN NNThIX AieTaneit BBOAOB 1, B YACTHOCTY, COEAMHNTENbHOMN BTYNKN.

3apnenky nop 1 pakoBWH B NUTbIX I€TaNsX BBOAOB PEKOMEH/yeTCs NPOoM3BOANTL 3aMaskaMm Ha
ocHoBe @mokcuAHblx cmon  (TOCT  10587-76) ¢ nnacTucpukatopamu. Haubonee
NpeanoyTUTEeNLHO NpUMeHeHne komnayna K-54/5.

Mpy NpUroToBNEHMM WNATNEBKM Ha OCHOBE 3mokcuaHoro kommayaa K-54/5 B Hero Aans
OTBEpAEHNS N06aBNSETCS MONNITUNEHNONMAMIUH B KonndecTee 12-15 1 Ha 100 r komnayHaa.
CMech TwaTenbHo nepemMelnBaeTcs, 3aTeM 106aBNsSeTCS HaNoNHUTENb B konuyecTse 100-250
r Ha 100 r KOMNayHAa (aniOMUHUEBbIE MK YyryHHbIE OMWNKM) B 3aBUCUMOCTM OT MaTepuana
pecTaspupyemoi aetanu.

MpurotoBneHHas wnaTneska AonxHa GbiTe N3roToneHa He Gonee yeM 3a 1 4 A0 NPUMEHEHMS.
B Tex cnyyasx, korga pectaBpauuy noasepraioTcs AeTanu, CHATbie C BBOAA, OHU AOMXHbI
6bITb NporpeThl B neun npu Temnepatype 100-150 °C Ans ynaneHus macna, a 3aTeM Mecta
3aaenKku 06€3XNpEHbI.

PakoBuHbI 1 Nopbl  3aNONHAIOTCA 3aMaskoi, neTan BBOAA Bblaepxusaetcs 1-2 v,
nporpesaeTcs B neyn o Temnepatypbl 60 °C, a 3aTeM oCylecTBASETCS CTyNeHYaTbil NoAbeM
Temnepatypsl Yepea kaxable 2 4 0o 150 °C. Mocne ocThiBaHMs M3GLITOK 3aMa3kn CHMAETCS
HanMIbHIKOM 1 3a4NLAETCS HAaXAa4HOM WKYPKOM.

BHYTPEHHSIS 1 HapyXHas MOBEPXHOCTW PNaHLa AONXHbI ObiTb MPOMa3aHbl 3MOKCUAHBIM
KOMNayH/A0M.

,DJ'IR wncnpasnenus ﬂ,e!fpeKTOB nMTbA Ha COﬁpaHHOM n 3anMToM Macnom BBoAe C Hero
CHUMaeTCs AasneHne (€Cnu BBOA repMeTUYHbIA KOHCTPYKLMM) U C MOMOLbLIO BakyyM-Hacoca BO
BBOZE Co3AaeTcs HeGonbLoit BakyyM (13330-26660 Ma nnn 100-200 MM pT. CT.).

Mocne 0693>KI/IpVIEaHI/IH J]eq)eKTHble MecTa nokpbiBalTCA wnaTneskon u BblAEPXMBAKOTCS B
TeueHune 24 4 npu Temnepartype 20 °C.

Teub Macna v CBSA3aHHOE C 3TUM CHUXEHUE NAaBNEHUS Y repMeTUYHbIX BBOJOB PAHHWUX rof0B
BbiNycka noTpe6oBany NpOM3BOAWTbL YualleHHble ornepauun no pJonueke macna. [Mns
BO3MOXHOCTY NPOBEAEHNS TaKO onepaLni noa paboUnm HampsikeHeM B Psie SHEProCUCTEM
PEKOHCTPYMpOBaHa MAacnoCUCTEMA FepMEeTUYHbLIX BBOJOB MyTeM YCTAHOBKM BHW3Y Ha Gake
TpaHchopMaTopa AOMONHUTENBHOTO BEHTUNS C 3arNyWKOW, K KOTOPbIM NpK noakayke macna
NOAICOeANHSETCS MACNOHACOC C PE3ePBYapoOM YMCTOrO Macna.
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Puc. 16. MacnooT6opHoe yCTPOWCTBO C pe3b60BbIM WTYLEPOM:
1 - npobka; 2 - wryuep; 3 - BTYNKa; 4 - KOANak.

3.4. HarpeB KOHTaKTHbIX 4YacTel pacwuWpWUTens, kak npasuno, MpPoOsSBNSETCS Y BBOJOB,
npopaboTaswux 10 n Gonee neT C Harpy3koii, GAM3KOA K HOMUHANbHOW, W OCOBEHHO Y
macnobapbepHbix BBOAOB, N3rOTOBEHHbIX MO 3aBOACKMM YepTexam Ne 669, 146 v ap.

Mpu HekayeCTBEHHOW Narke OTBOAA K HAKOHEYHUKY WAM YXy[LWEHUA COCTOSIHUS pe3b6oBoro
KOHTaKTa 3axuma 1 (puc. 17) Tok MOXeT npoTekaTb Mo wWnunbke 6 1 BTynKe 3, BbI3biBasi X
Ype3MepHbIi Harpes, MU KOTOPOM He WCK/IOYEHO BbiNNaeneHue oTsofa OOMOTKM 13
HaKOHEeYHWKa.

YxyaweHue pe3bGoBOro KOHTaKTa CBSA3aHO Kak C KOPPO3MOHHbIM MPOLIECCOM, Tak W C noTepei
3NaCTUYHbIX CBOVCTB PE3NHOBOI NPOKNAAKM 7, CO3AAIOWEN ONpefeneHHbli "HaTsr" B peabbe.
MoaToMy ~ pekoMeHAyeTcs MpW  MPOBEAEHWM  KanuTanbHbIX  PEMOHTOB  CUNOBbIX
TpaHchopmMaTopoB G MacnoGapbepHbiMM BBOAAMN OCYWECTBNSTb OCMOTP CO BCKPbITUEM
KOHTaKTHbIX Y310B paclwumpuTens.

Mpu ocmoTpe DﬁpaLI.laTb BHUMaHWe Ha KayecTBO naiiku oTBoAA OOMOTKM K HaKOHEYHKKY;
LUenocTb WNWNeK; COCTOSIHWE PEe3UHOBOW MPOKNaAKW; MAOTHOCTb W COCTOSHWE p53b6050F0
KOHTaKTa 3axuma.

CBepanoBaHepro npefnoxeH Crnocob PeKOHCTPYKLWM KOHTAKTHOrO y3na BBOAOB MAaCHsHbIX
BbIKMloYaTeNe, KOTOPbIA 3akMioyaeTcs B [OMONHUTENbHOM YCTaHOBKE MO KOHTAKTHbIM
3aXUMOM CreuuanbHoi 3arnywku u 6onTta-wnunbku (puc. 18). YNyuweHne KOHTakTa Mexay
TOKOEE,U,YLL[EVI prﬁOﬁ N BEPXHUM KOHTaKTHbIM 3aXWUMOM OOCTUraeTcs 3a cHeT AasBneHuns 6onta
- wnUnbky Ha 3arnywky. Ha puc. 19 nokasaH Croco6 PEeKOHCTPYKLMWN KOHTAKTHOTO yana
TpaHCHOPMaTOPHbIX BBOAOB, pa3paboTaHHbiii YensiGaHepro.

-

el

Puc. 17. KoHTakTHoe coenmnHeHure ssoga MTY-110/600:
1 - KOHTaAKTHbIV 32KUM; 2 - HAKOHEYHUK BBOAA; 3 - BTY/IKa; 4 - MeaHast Tpyba; 5 - rubkuii 0180A;

6 - wnunbKa; 7 - peanHosas npoknaaka.
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Puc. 18. PEKOHCTPYKLMSI KOHTaKTHOrO COEAMHEHS BEPXHEro CTakaHa ¢ TokoseayLei Tpy6oit
BBoAa MB-110/600 3as. yept. Ne 132-0-0:

a) - 06wwnit BUA KOHCTPYyKUMK; 6) - 3arnywka, Matepuan natyHb J1C-59-1 unu 6poHsa; ) - 6onT,
marepwan natyHb J1C-59-1 unu 6poHaa
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Puc. 19. PEeKOHCTPYKLWSi KOHTAKTHOrO y3na TPaHC(opMaTopHOro BBOAA:

1 - HAKOHEYHVK; 2 - OKOHLieBaTeNb 0TBOAA; 3 - raiika; 4 - wainba ynnotHutenbHas; 5 -
LNOXAEBMK;

6 - npoknagka; 7 - BTynka npomexyToyHas; 8 - wrndpT; 9 - npoknaaka; 10 - BTynka
ynnotHuTenbHas; 11 - npoknaaka.

3.5. BHyTpeHHsiss usonsiuvs BBOAOB, npopaboTaswmx 20 net u Gonee, npeTepnesaeT
onpe, q)I/ICWIKO Kne w: , T.e.CTapeer.

MpuMeHNTENbHO K MacnobapbepHbIM BBOAAM 3aMedNeHe NPOLIECCOB CTApeHNs MOXeT GbiTb
LOCTUTHYTO NPV BLIMOMHEHN CNEAYIOWNX MEPONPUSTUN:

a) 3ameHa NoAfoHa paclMPUTEnst, y KOTOPOro He GbiNio OTCTOMHWKA, 3aBOACKWM MOALOHOM,
MMeloWMM CKBO3HOE OTBEPCTUE C BBEPHYTON B HEro TpyGkow. Yepes aTy Tpy6Ky cooblaetcs
Macno pacWupnTENsi C BHYTPEHHUM NPOCTPAHCTBOM BBOAA. TEM CaMbiM B paciMpuTene HUXe



o6pe3a Tpy6ku CO3aETCS 30Ha, B KOTOPOV MOTYT CKan/MBaThCS WNaM 1 rpsiab;

6) ycTaHOBKa 3aTEMHUTENS!, ECAN PACWNPUTENb CTEKSHHBIA, UK 3aKPALWMBAHUE €0 TONCTbIM
Croem CBETOHENPOHMLAEMON Kpacku Anst NpeAynpeXAeHNs cTapeHns Macna, a Takxe sameHa
CTEKNSHHbIX paclumpuTenei MetTanimyeckumm;

B) CO3AaH1e MacnooTBOPHbIX YCTPOMCTB M3 HUXHEN YacTu BBOAOB, KOTOPbIE UX He uMenu. Y
macnobapbepHbix BBOAOB Bblk/to4aTenein Buinycka Ao 1970 r. ans ot6opa npo6 macna B
HUXHElh 4acTu TokoBeAyweit TpyGbl OKONMO MoaAoHa MpocsepnivBanich oTBepcTus. B aTux
cnyyasx Ans ot6opa NpoGbl HYXHO GbINO OTBEPHYTb KONMAK Haf pacwupuTenem, a B Tpyoy
onycTuTh TPYBKY CUHOHa;

r) BbIBOA HapyXy uepes ynnoTHeHue cpnaHua KOHUA OT MOCNeAHel KOHAeHCaTOpHOM
obknanku. 9To naeT BO3MOXHOCTb MPOU3BOANTL N3MEPEHNE TaHreHCa yrna AnaNeKTPUIEecKnX
noTepb BBOAOB. YkasaHHyIo MOIepHM3aLMio, B NEpBYI0 04epe/ib, LenecoobpasHo ocyWecTsnTL
Y BBOJOB TPAHCPOPMaTOPOB;

1) y BBOZIOB C HUKHWM CTaKaHOM U3 YyryHa oTMEuanuch Cryyav nioxoil naiiku Mexny MeaHoi
TOKOBElylieit TpyGoii 1 CTaKaHOM Y MOSIBNEHWE B MeTan/e crakaHa TPEUH, BO3HUKAIoWMX 0T
YAapoB MpU onepaunsix BKMIOYEHWS U OTKMIOYEHUS MACNsHbIX BbiKNioYaTenei. OTu TpewmHb!
4aCTO HeBWAMMbI 1 OGHApyXWBAIOTCS TOMbKO MpWU HarpeBax BO Bpems npunanku. [ns
YCTPaHEHNs Takux NedeKTOB PEKOMEHAYeTCs NpW PEMOHTE BBOLOB 3aMEHWTL YyryHHbIA
cTaKaH MeiHbIM 1N GPOH30BLIM.

BBoAbl C M3HOWEHHOW OYMaXHO-MACnNsHOM W30NALUMEA HErepMETUYHOTO WCTONHEHNS, Y
KOTOPbIX Okasanacb Hea)(PEKTNBHOW MHOrokpaTHas 3ameHa Macna, nokasaTenn OCHOBHOW
N30NALUMN  CYWECTBEHHO MPEeBbIAOT HOPMWPOBAHHbIE 3HAYEHWSt WNKU  UMEeTCs  SBHO
BblpaXeHHas TeHAeHUMs UX pocTa, PeKOMEHAyeTCs 3aMeHsTb BBOAAMMU C TBEPAOI usonauvein
Wnn repMeTUYHLIMM BBOAAMU.

Cnocob6  3ameHbl  TPAHCOPMATOPHbIX  BBOAOB C  OyMaXHO-MacnsiHHOM  U30nsiLmMeit
HerepMeTU4HOro UCNONHEHUS, U3rOTOBNEHHBIX MO 3aBOACKMM yepTexam Ne 121-0-0 n 195-0-0,
BBOAAMM C TBEPOI n3onsuven paspabotan BUT npumenntensHo k TpaHcgopmatopam TN,
TATE, TOHT v TOTHI MowHocTbo 40 500 kB-A.

O[HOBPEMEHHO C 3aMeHoit BBOAA C GyMakHO-MacnsiHHOW W30NsiLMEl BBOAOM C TBEPAON
n3onsumer Heo6xoanMo 3aMeHUTb 6aKeNMTOBLIA LMANHAP B TPAHCCHOPMATOPE U YCTaHOBUTL
JAONONHUTENbHBIA NepexoaHbli dhnaHel, PeanHOBYIO MPOKNaAKY, WAUALKN U Kpenex.

3.6. Hannune KopoTKO3aMKHYThIX BUTKOB B 3N1€KTPOMArHUTHOM Mone Bsoja B psae Cnyyaes
NPUBOAMNO K LMPKYNALUMN B HUX 3HAYUTENbHbIX TOKOB M HArpeBsy OTAeNbHbIX AeTanei.

Tak, B paHHUX KOHCTPYKLMSIX BBOAOB Ha Toku 600 u 1000 A npumeHsnacb ofHa npyXwuHa
CTSIXHOrO yCTPOICTBA, OAeTas Ha Tokoseayuyio Tpy6y. B na 7 , B UeNsX y
HarpeBa NpyXwHbl 3aBoa "M3onstop” cTtan pacnonaraTb WX B Konuyectse 4-6 wT. no

nepuMeTpy BHYTPY paclunpuTens.

B nuHeliHbIX BBOJAX HErepPMETWYHOrO UCMONHEHUS KOPOTKO3AMKHYThIi BMTOK MOXeT
o6pa3oBaTbCsi MpWU  COMPUKOCHOBEHUN  KPbIWKW  KOXYXa TPaHCHOPMATopoB Toka C
macnonposoaom pacwuputens. Mpu 3TOM UMPKYNMPYIOWWA B KOPOTKO3AMKHYTOM BUTKE TOK
MOXeT NpWBeCTW K [JONXHOMYy cpabaTblBaHWio peneiHoi 3awmThl. VcknioyeHne
KOPOTKO3aMKHYTOr0 BMTKAa [OCTUraeTCsi yCTaHOBKOW M30NMpYloWed npoKnaakn Mexay
MacnonpoBOAOM KPbIWKOA.
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