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CTAHOAPT OPFAHM3ALIY
TNOBARA TEXHONOMVYECKAR MHCTPYKLNA C034.46.611-2005
PEMOHT B5ICOKOBOMTHBIX BBOAOB KIIACCOB HAMIPSKEHHS 35 KB U BBILLE
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BBogumcsa B geticmBue ¢ 01.02.20005 r.

1 BBEAEHME

TpeboBauus Hacrosauero Cranpapta opraiuzanguu (CO), paree THIIOBOM TEXHOAOTHYECKOM
WHCTPYKLIUN DPACIPOCTPAaHAETCs] Ha PEMOHT BBICOKOBOABTHEIX BBOAOB KAAQCCOB HalpSIXXKeHUs
35 KB 1 BHIIIe CHAOBBIX MACASIHBIX TpaHCGOpPMAaTOpOB™ HE3aBUCUMO OT THIlIA U MOIIHOCTH.

TunoBas TeXHOAOTHYeCKasi HMHCTPYKIHUSA PEeKOMEHAYEeTCSA K IPUMEeHEHUIO AASl IIPEeANIpUATHH
U OpraHu3aluy, IPOU3BOAALIMX PEMOHT, NPHHHUMAIOIIUX H3 PEeMOHTA U IKCIAYATHPYIOIHUX
OTPEMOHTHUPOBAHHEIE TPAHC(POPMATOPHI, @ TAKKE AAS OpraHu3aluy, pa3pabaTeBAIOUIUX TeXHU-
YEeCKYH AOKYMEHTAIlUI0 Ha pPeMOHT 000pyAOBAaHHA.

TUnoBas TeEXHOAOTHYECKasA UHCTPYKIMA COAEPKUT NOPAAOK BHIIIOAHEHUA TEXHOAOTHUYECKOTO
Ipolecca peMOHTad, @ TakKyXe yCTaHaBAMBaeT TpeOoBaHHUSA K MaTepHaAaM, IPpUMEHseMEBIM IIpH
peEMOHTe, U TpeDOBaHUA K BEACHUIO PEMOHTA.

PeMOHT KOHKPETHOI'O BBOAQ AOAJKEH IIPOU3BOAUTHCA B COOTBETCTBUM C HACTOALLeH THUIOBOU
TEXHOAOTUYECKON MHCTPYKIIMEN M KOHCTPYKTOPCKOU AOKYMeHTaljuer (pAaree dyepTexka). llpu
HeOOXOAUMOCTH, PEMOHTHOE IIpEAIlpUSTHE, BeAyllee PEeMOHT, MOJXKeT pa3padoTarbk AOIOAHU-
TEABHYIO PEMOHTHYIO AOKYMEHTAIIUIO.

2 OBUWME NMOJNOXEHNA

BBOABI NPEACTaAaBAAIOT COOOM IPOXOAHBIE M3OAATOPH OOABHIMX rabapUTOB M CAOJKHOM

KOHCTPYKIUU (cM. puc. 1). AAMHa BBOAQ Ha KAACC HanpsaxeHus 35 KB cocraBasger 670 M,
a Ha Kaacc Hanpsi>keHuss 750 kB - 8500 M.

?‘

: LN N .‘_‘\‘\ﬂ'\,‘. *.-. E-H,“ .

FAD Y

g WA T T
oy hh

- "l‘ " kXY

.- I T )

.

r ‘-
AT Ry

'y,

a - papgoposrle; 6 - MaCTHUYHLIE, B - OaKEAUTO-OyMa’KHEIe
0e3 MOKPHILIKHY; T - 6aKEeAUTO-0yYMAa’>KHBIE
MACTHUKOHAIIOAHEHHEIE; A - MacAoOapbepHEBIE;

e - OyMa’KHO-MaCAsIHBIe MaArorabapuTHBIE
Puc. 1. KOHCTpYKIiUSI BBOAOB
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* Aaree B TeKCTe MMOA TEPMHHOM «TpaHC(OpPMAaTOphl» GYAYT MOApPa3yMeBaThCs TPAaHCPOPMATOPHI
ABTOTPaHCHOPMATOPEL H PEAKTOPHI,
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Boabuire rabapuTH U BeC, a TaAK)XXe 0CcoOeHHOCTH MaTepHaAd U3OAAIUU U YCAOBUM PAOOTEI
B 3KCHOAYATALUH SABAAIOTCA OCHOBHBIMH NPUYHUHAMU YCAOKHEHUS TeXHOAOTUH U3TOTOBACHUSA U
PEMOHTA BBICOKOBOABTHHX BBOAOB.

BBICOKOBOABTHBEIE BBOABI NMPUMEHSIOT AAS BBIBOAA IPOBOAOB BBICOKOIO HAaNpPSI>KeHUA U3
0aKoOB TPAaHCHOPMATOPOB, MACAAHBIX BRIKAIOUATEACH, a TaK)Xe AAS MMPOKAAAKH IIPOBOAOB Yyepes
CTEeHBI 3AaHUH. BBOABI MOI'yT YAOBAETBOPUTEABHO padoTaTh Ha BeIcOTe He OoAee 1000 M HaA
YPOBHEM MOPs U B UHTepBaAe TeMmieparyp — 40 °C po + 45 °C npu OTHOCUTEABHOU BAAXKHOCTU
A0 85%. HekoTophle KOHCTPYKIIUU BBOAOB, U3IOTOBAEHHEIE 10 APYTUM TE€XHHUYECKHUM TpeOoBa-
HUAM, padoraroT B O0Aee TAKEABIX OKPYIKAIOUIUX YCAOBUAX.

BEICOKOBOALTHEIE BBOARL HAPY>KHOU YCTAHOBKH, KaK MPaBHUAO, UMEIOT OpeOpeHHYyIo (papdo-

POBYVIO MOKPHIIKY. AAQAEKO BRICTYIIAIOUIMEe pebpa 3aluljaloT OT AOXXAS PAaCIIOAOKEHHBIE IIOA
HUMM YaCTH U30AATOpPA. ITUM AOCTUTACTCS COXpPaHeHHe HeoOXOAUMOI'0 YPOBHS M3OASIUU IPU
BO3AEHCTBHU HA U30ASITODP AOXKAIL.

BEICOKOBOABTHEIE BBOAEI ACAATCA 110 UX KOHCTPYKTHBHOMY HCIIOAHEHUIO Ha repMeTHYHEIE,
HerepMeTUYHBIEe U MAaCAONOANIOPHEIE (CM. pHC. 2, 3, 4, 5).

BHYTpeHHssT U30AAIUA TepMEeTHYHEIX BBOAOB HEe HMeeT COOOILeHUS C OKPY Kalollled CPeAOH.
Y HerepMeTUYHBIX BBOAOB MACAO, 3allOAHSAIONIEe UX, UMeeT COOOIIeHHe C OKpY Kalolleld CpeAoH
yepe3 MAacCAsAHBIH 3aTBOP M OCYHIHUTEAB BO3AyXa. ITocaepAHHe 3aAep’KUBAIOT YBAAXKHEHHEe U

OKHMCAeHHe MacAa. MacAONOANIOpHEIE BBOABI repMeTH4YHBEIe, HO HMEIOT OOILIYyI0 MACAAHVIO
CHUCTEMY C O0OOpyAOBaHHEM, Ha KOTOPOM OHM YCTAHABAMBAIOTCA.
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! - KOHTAKTHadA KAeMMa;2 - KOMIIEHCATop {, 6 - papopoBbie NOKPHILIKA, 2 - MAHOMETP,
AaBAeHUsI; 3, 8 - pap¢opoBLIe MOKPHILLKH; 3 - 0aK AaBAeHHUA; 4 - TPYOOIIPOBOA;
4 - MAHOMETD; 5 - BEHTHAB; 6 - IPY30BhIe S - BTYAKQ,; 7, 8 - 9KpaHEI
KOCBIHKH; 7 - BTYAKQ; 9 - 9KpaH; 10 - BBIBOA, Puc. 3. TepMeTHYHBII BBOA
[ 1 - ra300TBOAHBIH MATPYOOK Ha KAaacc Hanpsbkenus 500 kB

Puc. 2. 'epMeTHU4YHbINN BBOA Ha KAaccC
Hanpsokenusi 110 kB



! - KOHTaKTHasI KAeMMa; 2 - KOMIIeHCAaTOp AaBAaeHusd; 3, 6 - dapdpoposbie
NOKPHIIIKY; 4 - U3MEPUTEABHEIN BBOA; J - COEAUHUTEABHAs! BTYAKQ;

7 - KOHTAKTHBI HAKOHEYHUK; 8 - rpy30Basi KOCBIHKA
Puc. 4. TepMeTHYHBIA BBOA AASl MACASIHBIX BBIKAIOYaTeAeH
Ha KAacc HanpskeHHUss 220 kB
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I - KOHTaKTHasA KAeMMa; 2 - KOAIIaK AABA€HHS;, 3 - BepXHAs dpapdopoBas MOKPHIIKA;
4, 12, 17 -pe3dyHOBbIe MPOKAAAKH; 5 - COEAUHUTEAbHAsA BTYAKQ, 6 - U3MEPUTEABHBIM BBOA,;
7 - U30ASIMOHHBIM CepAeUYHUK; 8 - MepHas1 TPy6a; 9 - ra300TBOAHBIN NATPYOOK;

10 - rpy3oBast KOCHIHKA; I1 - 60aTHl, 13, 20 -raviky; 14 - pnadparma; 15, 16 -dbAaaHIBI,

18 -Macao; 19 - npyXuHa; 21 - KOHTaKTHasi LINMUABKA
Puc. 5. BBoA c TBepAoOi H30AsINHEH Ha KAacc HanpsokeHua 110 kB

06-34



3 TEXHUKA BE3ONACHOCTH INPU PABOTAX
MO PEMOHTY BbICOKOBOIJIbTHbIX BBOJOB

3.1 IToMelleHUss AAST XpAHEHUsI OTHeOoNacHBIX U B3PBIBYATHIX PACTBOPUTEAEH M BeleCTB,
COAEPKAUIUX HX, AOAKHE OBITH CHAOXEeHElI NPOTUBOMOKAPHBIMU CPEACTBaAaMM {IEeCOK, KOIIMA,
OTHETYILIHUTEAH, BOAQ). DAEKTPOOOOPYAOBAHHUE ITUX ITOMEILEHUU AOAKHO YAOBAETBOPATH TPEOO-
BaHUAM «lIpaBHUA yCTPOHCTBa SAEKTPOYCTAaHOBOK», CEABMOE U3AaHHUE, VTBepKAeHHoe [ IprKasoM
MuHsHepro Poccuu or 20.06.2003 r. Ne 242, [IpoTUpOYHEIM MaTepHaA XpaHHUTH 3arpellaeTrcs.
HanmoAHeHHast HAU ITYCTast Tapa YKa3aHHBIX BeH[eCTB AOAKHA OBITH IIAOTHO 3aKPhITa KPBIIUIKAMHU
uAu nnpodokaMi. [lycras Tapa AOASKHA OBITH IPOMEBITA FOpsSYe BOAOM U XPaHUTHCS B 3aKPBITOM
BUAE Ha IIAOLIAAKAX Ha pacCToAHUU He MeHee 10 MeTpOB OT pa®ouyux mOMellleHUH.

3.2 B moMelueHUsX XpaHeHUs] pPAcCTBOPUTEAEH H BellleCTB MX COAep KallluX 3allpeljaeTcs
IIPOH3BOACTBO Ta30- U 3AeKTPOCBAPOYHEIX PaldoOT, MOAB30BATHCA YAQPHBIM HAU PYOAILINMM HHCT-
PYMEHTOM, UMETH IIOKAapOoOoIlaCHEIe MaTepUAABI OOAbILIE CYTOYHOM MOTPeOHOCTU. PabOTHL C YAD-
BEPU3ATOPOM IIPOU3BOAUTHE TOABKO B peclupaTopax.

3.3 IloMmelllenue, rae NPOMU3BOAUTCA BapKa MAacCTHUK, AOAKHO OBITH OOOPYAOBAHO IIPUTOYHO-
BEITAXKHOU BEHTUAAIIMEH U CPEACTBAMU IOJKapOTYILIEHHUS.

Hap BapoYHBIM OakoOM U Hap MeECTOM, rAe MPOM3BOAMUTCS (PUABTPAIAS MACChI, AOAJKHEL
OBITE BRITSIKHREIE KOAIIAKM, B alIlaparype, MoAarollel aMMUaK, AOAKHa OBITh o0eclieueHa

IIOAHAA repMeTH3aius.
[lpy U3roTOBAEHWHM 3aAMBOYHOU MACCH OOCAY>KMBAIOIIUM IIepCOHAA AOAKEH IPUMEHSTH

PYKaBHUIIBI B OYKU. BO BpeMsa nNponycKaHUd yepe3 MacCy aMMHUAKa (B TeueHUue IepBLIX 6 4aCoB)
padotatk B npotuBorasax [T uau KA.

3.4 Ilpu U3rOTOBAEHUU TAECTOTAUIIEPUHOBOM 3aMa3KH, OOCAY>KUBAIOUMHM IIepCOHAA AOAKEH

IIPHMEHSITh PECOIUPATOP, a ITOCAE KAa’KAOM apMUPOBKHU MEITH PYKU ropsdyerd BOAOM C MEIAOM.
3.5 I'lpu paboTre ¢ 3MOKCUAHBIMU KAEEM U IIIaTAEBKON, HEOOXOAUMO NMPOBOAUTE COOTBETCT-
BYIOIIMH UHCTPYKTA’K, HAAEBATh PE3UHOBLIE II€PYATKU U 3alllUTHHIEC OYKH.
3.0 Bce pabGoThl C AQKOKPACOYHLIMH MaTepHaAaMHU U OTBEPAHTEASIMH, pa3OaBAeHUE
pPacTBOPUTEAEM U OIIpeAeAeHUe BA3KOCTU AOASKHEI IIPOBOAUTCS B IOMeEIIEeHUH, OO0OPYAOBAHHOM

IPUTOYHO-BBITAKHOU BEHTHUASILIUEN, UAM Ha YAUIe TPU YCAOBHM OTCYTCTBHS MOOAU3OCTH
OTKPBITOTO OTHSI.

3.7 Bce oTXoABI NpH HNPOU3BOACTBE PEMOHTHBHIX PAbOT (ONMAKH, TPANKY, NPONUTAHHBIE

BPEAHBIMHU BelllecTBaMU) COOUPATh B OTAEAbHEIE EMKOCTH U 3aXOpPaHUBAaTh B 3€MAIO B OTAEABHO
OTBEAEHHBIX MecTax.

3.8 Kateropuuyecku 3anpeiiaercsa IprdeM NOUIU BO BpeMA pabOTHI.

3.9 I'lpn monapaHMU SAOBUTHIX ¥ TOKCUYHBIX BeUleCTB Ha KOJXKY, B rAa3a U ApPyTHe OpTraHHI,
HeOOXOAUMO NPOMEBIBATh TEIIAOM BOAOH C MEIAOM.

3.10 I'lpH BCAKUX KOXHHIX paspApasKeHHUsX, IIPU [AOXOM CAMOUYYBCTBUM BO BpPeMS UAU IIOCAE

paboTEI, HEOOXOAUMO HEeMEAACHHO oOpaTUThCA K Bpauy. OAeXAY, 0OAUTYIO OTBEPAUTEAIMU HUAU
BellleCTBAMU, UX COAep KallUuMH, HeoOXOAUMO 3aMEHUTh.

3.11 Bce TOkcuuHBIe BellleCTBa H BellecTBa, HX COAep’Kalllie, He AOAKHBEI pa3AHMBaTh Ha
IIOAY UAHM paboyeM MecTe; NPU CAYUAWHOH pa3AMBKe MX, HEOOXOAHUMO BCe OOAUTHIE MecTa 3aCHhl-
IaTk ONMAKAMHM C IIOCAEGAVIOIed UX YOOPKOU B ClellUaABHEIE SIIUKH.

3.12 3arpfA3HeHHBIA PAaCTBOPUTEADb, OMUAKH, KEPOCUH U PACTBOP KHUCAOTHI IOCAE Aera3aluu
3alipeliaeTcss CAWBaTh B KaHAAHM3AIl[UIO HAU PEKY.

3.13 TakeAa>kHble paboOTHI IPOBOAUTH, IIPUHUMAA BO BHHUMaHUe YKa3aHUS MPUAOXKeHUsa 1.

4 KOHCTPYKTUBHbBIE OCOBEHHOCTU, YCIIOBHbLIE OBO3HAYEHUA,
HOMEHKJIATYPA U B3AMMO3AMEHAEMOCTDb BbINMMYCKAEMbIX BBOAOB

['epMeTHUYHBIE BBOALI C TBEPAOH H3O0ASIIIUEH (PHUC. O) COCTOAT U3 TBEPAOTO M30AHMPOBAHHOTO
OCTOBQ, U3rOTOBA€HHOI'O HAMOTKOU Ha LEHTPAAbLHYIO TPYOY BBOAQ AAKUPOBAHHOH 3AEKTPOU3OASA-
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[JMOHHOM OyMard C NocCAeAyoller TepMoodpaboTKol. AAsT BLIpaBHUBAHUS 3AEKTPHUUYECKOTO MOAS
OyMa>KHasi HaMOTKA pas3peAeHa Ha CAOU MPOBOASAIIMMH OOKAaAKaMU.

Ha U30AAIIUOHHEIM OCTOB HAallpeCcCOBaHa COEAMHUTEAbHAasi BTYAKA 5, NIPeAHA3HadyeHHas1 AAS
KpelAeHUs BBOAA Ha Oake TpaHcdopMaTopa.

BepxHsas 4acTb OCTOBa (A0 BTYAKH) 3aKphITa (hapdOpOBOU MOKPHIUKON 3 U 3aAUTA TPAHC-
(hopMATOPHBIM MACAOM AASI VAVUILIEHUS TENAOOTBOAA U ITPEAOTBPAllleHUsI BPEAHOI'O BO3AEHCTBUA
KOHAEHCUPOBAHHOU aTMOC(epHOH BAaru. KoHCTpYKIUSA BBOAA obecleyuBaeT HAAEKHYIO ero
repMeTu3aliiio, KOHTPOAb YPOBHS MacAa BO BBOAE IPHM 3KCIAyATallMd He TpedyeTcs.

B HacTosd1lee BpeMa 3aBoA 3A0 «MoCH30AATODP» BBIIIYCKAeT BBOABI C OYMa>KHO-MaCASIHOMN
N30AALUEN AASI TPAHCPOPMATOPOB C KOMIIeHCalluer U3MeHeHus1 00 beMOB MACAa Ta30BOU IIOAY1H-
KOM B BepXHeM YacTH KOopIyca KOMIIeHcarTopa.

OO0BeM raza repMeTHYHO HU30AMPOBAH OT BHelIHEeH aTMocdephbl U pacCYUTaH AAA padOoTHI
BBOAQ B PA3AHYHBIX KAUMAaTUYECKHUX YCAOBUSAX IIPH MAKCUMAABHOH HAarpy3ke TpaHcdopmMaTopa.

Bce repMeTHUHEIE BBOABI AOAKHBI BEIAepPsKUBATE AaBAeHHe 0,294 MIla (3 Krc/cp?), oKa3nIBae-
MOe Ha MAacAO, 3allOAHAKIee BBOA, B TeueHue 1 4, a HerepmetuuHblie - 0,147 Mlla (1,5 Krc/cam?),
B TeueHHe 0,0 4 Ipu TeMOepaTrype OKpy>Karllero Bo3pyxa He MeHee 10 °C,

B ycAOBHOM 000O3HaY€HUU TUIIOB BBOAOB UCIIOAB3YIOTCS OVKBHI ¥ UG PBI, KOTOPHIE YKa3hl-
BAIOT Ha OIIpEeAeAeHHEBIe XapaKTEepUCTHKH BBOAA (Ha3HauyeHHe, BUA H30AAIUM, HalpAXeHHe,
TOK, KAUMaTH4YeCKOEe HCIIOAHEHUE U AD.).

[lo HazHAYEeHHUIO pAa3AMYAlOT BBOAEI AAA:

TPAHCHOPMATOPOB (ABTOTPAHCMOPMATOPOB) tuvrueriirererrmiinniiiireestimnineertseanesersrrsmonessnninnsssios, T;
KAOEABHOTO HOAKAIOUECHHUS TPAHCHDOPMATOPOB truurerruierineiirenirerrisennsreereeemniserimeresinsesesnssrin, .KO;
ITYHTUPVYIOIIUX PEAKTOPOB ...iunttiiiitiitieirenitteeninrrertnernienetsermteranstetnrensanttorerersrmsetnsmsrierernsasssse, P;
MACASTHBIX BBEIKATOUATEACH ..vvverernirrnrirseeinnirsnerunertorissssssssessestiensesststnetsnstmnesnnstsessiosstsosssenerersnnes B;
[IPOXOAA Yeped CTeHBl U NePEKPEITUA (AMHEMHELIE BBOADBI) ..iiiiiiiiiniiiiiieartannineirnasnarssenrnen, A.

BBOABI MOI'yT YCT@HA@BAUBATLCS MOA YTAOM OT 0° A0 90° OTHOCUTEABHO BEPTHUKAABHON OCH.

B skcnAayaTtaliuu BCTPeYalOTCA BBOABI C AOMMOAHUTEABHOM eMKOCTbIO «(C,» (M3MEepHUTEeABHBIN
KOHAEHCATOop) AAS NIOAKAIOYEHUs HpUOOpoB m3MepeHUs HanpsyKeHus (IT), Aub6o 6e3 Hee.

B HacTosiei TMnoBoi TEXHOAOTMIECKO UHCTPYKIMU PACCMOTPEHE! BLICOKOBOABTHEIE BBOALL
KAACCOB Hanps>keHu 39, 66, 110, 150, 220, 330, 500 u 750 kB, paccunTaHHBIX Ha HOMUHAABHBIE
Toku 200, 320, 400, 630, 800, 1000, 1250, 1600, 2000 u 2500 A.

[Io BUAY BHYTPEHHEH U30ASIIUH BBOALI ORIBAIOT:

C OYMAKHO-MACAAHOM MBOASIIMECH ..iiiiiiiiiiiiiuiariarurnnsesesnnsaestcesanssssiaasessssnsresssssnssssssssssnnsiosnsnns bM,;
C MACAOOAPBEPHOM HMBOASIIHCH ..eevuiriniersieininerssisrnnsersensrsieesimssressstateinssmsssesestetssssrsssiesssssirenns MB;
C TBepAOH U3OAALHEeH: TUIIA RBP ... ..o, T:
g% 00 GG T 2 O S K.

YCTQHOBA€HHBIE B J3KCIAYATAIlMH BLICOKOBOABLTHBIE BBOABI BEIIIOAHEHB! C HOPMAABHOM U
YCMAE€HHOU BHENIHEeH N30Ad1Uel. B mocaepHeM caydae BepXHsis IIOKPHIIIKA BBOAA UMeET DoAee
Pa3BUTYIO IIOBEPXHOCTD Y BBICTYHAIOIUX pedep AAS YBEAWYEHUS AAUMHBI IYTU YTEYKHU TOKA IO
[IOBEPXHOCTH (PapdopoOBOU NHOKPBIUIKH. BBOABI ¢ YyCHAEHHOHM H30ASIIMEeM HCHOAB3VIOTCS B
palOoHaX C 3arpsA3HeHHON aTMOC(epoH.

B 3aBUCHMOCTH OT CTeNeHU 3arpsA3HEeHHUsI OKPY KAIoUled CPeAbl, BBOABl PAa3AMYalOTCA B
cooTBeTcTBUU Cc ['OCT 9920-89 no xareropuu BHenIHel H30ASIIIUU:

Bo BBoaax, paspadbotanunix a0 01.07.1990 r. Bo BBoaax, pazpabotrannnbix nocie 01.07.1990 r.
A - HopmanbHas BHELIHAS U30JLUs [ - nerkas creneHs 3arpsa3HeHUa aTMocqeph!

b - ycuneHHas BHELIHAA U305 U [l - cpenusas creneHs 3arpsA3HEeHUsA

B - ocobo ycuiieHHas BHELIHAS U308 LUA HI1 - cunbHadg creneHs 3arpsa3HeHUs

IV - 04EHb CUJIBHAA CTENEHD 3arpsA3HEHUA
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B 3aBUCUMOCTH OT KAUMATHUYECKUX YCAOBHH OJKCIAyaTal[UM, BBOABI OBIBAIOT CACAYIOIIMX
UCIIOAHEHUHU;

AASL PAUOHOB C YMEPEHHBIM KAMMATOM .iiuuiiurinreiierersternstinmemminrmnnoeriionsisssmimsmmesesiiiosisn. Y
AAS PAUOHOB C XOACAHBIM KAHMATOM ivuuiviierierrrrairerineresineemmminmiimmmisssiiosssinisimimmirssemismn XA\
AASI PAHOHOB C YMEPEHHBIM U XOAOAHBIM KAUMATOM iiiiviiiiiniininieiiiiieiainienmiissmmieneanenn, Y XA
AAST PQUOHOB C TPOIMUUYECKHM KAMMATOM .iuiuuieniiirnresteierenemneiieruerrumenensesesssinensaisseseiatssanen T
AASI PAHOHOB C BAAKHBIM TPOIIMUYECKHUM KAUMATOM .oiiviiiiiiiiiineriermiieisinnnssierssssimmisiiiie TB

OOLIIEKAUMATUUYECKOTO HCIIOAHEeHU

(AASI BCEX MaKpOKAUMATUYEeCKUX paHOHOB Ha CVllie,
KpoMe PAVOHOB C OYEHDb XOAOAHBIM KAHUMATOM) coovviiiriiiiinuiiininsiinrerensennmsiiiniiseseiesesienniinnnens O.

Hu>ke npuBepAeHa paclinpOBKa YCAOBHBEIX 0O03HAaUE€HUU HEKOTOPBIX THUIIOB BBOAOB.
CpeMHbBIE BBOABDI:

[THATY-20/800 TI

I H A T VY -20/800 T 1

Kareropus pasmemnieHus:
r I IJIs1 HApYXHOH YCTAHOBKH
| KituMaTHuecKoe UCTIONHEHUE:
l TSt TPOIIMUYECKOro KiMMara
, | | HoMmunansHell TOK, A
| HomuHannHOe HanpsikeHue, KB
YcUulleHHAA BHEIUHAA H30TALUSA
Hasnauenue Beoga: It TpaHcGopMaTopoB (aBTOTPAHC(HOPMATOPOB)
VY puIMHeHHas HUKHAA 4acTh (HeyAMUHEHHas He 00o3HauaeTcs)
HapyxHas ycTtaHOBKa
[IpoxooHou

[epMeTHYHBIE BBOABI:
['TATII-60-110-Y XAl

I' T A T II -60-110/630-XJT 1

i -

{ + | Kareropus pasMmeiuenns:
| | JUTSl HApY )KHOH YCTaHOBKH

KiuMaTHYeckoe HCTOTHEHHE:

| [J1s1 pAaHOHOB C XOJOAHBIM KJIMMaTOM
i | HomMunanbHBIH TOK, A
Homunansuoe HanpsixkeHue, kKB

[TpenenbHO JONYCTHMBIH Yro/l YCTAHOBKH
(OT BepTUKaNH), YIJI. rpax.

Karteropus BHelHel H30JA1HH B 3aBUCHUMOCTH
| OT CTeleHH 3arpA3HeHUs OKPYKalOUIeH Cpeb!
HazHnaueHnue BBOZAA: Ia TpaHCHOPMATOPOB
) (2aBTOTPaHCHOPMATOPOR)
Y InMHeHHasa HHKHAL YacTh (HeyUTHHEHHAas He oOo3Ha4vaeTcs )

Bun BHyTpeHHe# H3onanun: TBepaas OymMaxksas tvina RBP
['epmernyHOEe McHONHEHHE

—

]




[TP(3,5)BC-45-35/500 Y1

' T P (3,5 B C -45-35/500 V1
l

|

KnuMaTtHueckoe UCNOJIHEHHUE:
IJ1s1 PAHOHOB C YMEPEHHBIM KJIMMaTOM

CelcMOCTONKUIT
| BricokoropHsIn

Y nenvHasi pjinHa IyTH yTeYKH BHEIIHEeH H3onsuun, cM/KB

Ha3zHa4yeHne BBOAA: 114 IIYHTHPYIOIUUX PEAKTOPOB

I'TTIBII-15-110/2000 O1

I' T Il
|

B II -15-110/2000 OI1i

| KynMaTuueckoe MCIoJjiHeHHe:
00LIeKJIUMAaTHYECKOE HCITOJIHEHHE

HasHaueHHe BBOA: JUIS MACHSHBIX BbIKJIHOUYATEJIEH

l
[ToammepHas BHelIHsAs u3onsuus (hapgpoposas He obo3HAYaeTCH )

BBOoABI ¢ MacAoOapbepHON HM30ASIHHEN:

MbTOY
0-45

-66/630VY 1

Mb - MacnobapbepHas U30JA1USA

T - 17151 TpaHC(HOPMATOPOB

O - o01LIee Macno ¢ TpaHCHOpMaATOPOM

p% - YCUJICHHAA BHELWHAA 3019144

0-45 - nuama3oH AONYCTHUMBIX YIJIOB YCTAHOBKH (OT BEPTHKANM), YIJ1. rpaj.
66 - HOMMHAJIbHOE Hanpsxenue, kB

630 - HOMHUHaJLHBIN TOK, A

Y1 - KJIuMaTHUYECKOE UCTIOJHEHUE U KAaTEropHusa pasMeLleHUd

B HacTtosilliee BpeMsi B 3KCIIAyaTallUd HAaXOAUTCS OOABIIOE KOAMYECTBO PA3HOOOPA3HBIX
MACAOHAIIOAHEHHEIX BBOAOB AASI TPaHC(POPMATOPOB.

Ha puc. 6 uzobpa>keH obuiu BUA BBOAQ, Ha KOTOPOM HpHUBEeAeHBl 0003HaYeHUsT OCHOBHEIX
AMHEHWHBLIX reoOMeTpHUYeCcKUX pa3MepoB. B Tabaulle 1 pAaHB 0003HaueHUs, OCHOBHBIE AUHEHUHEIE
reoMeTprUyYecKue pa3Mepsbl, COOTBETCTBYIOIHE PHUC. 6, U XapaKTepPHUCTUKU BBOAOB.
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L - AAHHaA BBOAQ; L, - AAHHA HU>KHEeH YacTH:
D - npoxoAHOW ANlaMeTp;
D1 - AUaMeTp (pAaHLaA;
D, - ApaMeTp MO OTBEPCTUAM;
n'd - KOAUYeCcTBO U AHaMeTp OTBEPCTHH

Puc. 6. Qo0 BuA BBOAA

Tadaunga 1* — IlepeueHb BBOAOB 3aBopd 3A0 «Mocuszoaarop»

LM | Ly, v | D,vs | Dy, MM | Day MMt ned | Macca, kr

IlpnMmeyanue

BBoabl 478 CHJIOBLIX TPAHCHODMATOPOB

1415 315 135 340 { 300 | 8-20 78 Macnonoanopusliii

¢ Macn00apsepHoOi
BHYTPEHHEH HU30/9LUMEH

1470 313 i

340 | 300 | 8-20 90 MacnonoanopHhbiii
¢ MacnobapeepHoii
BHYTPEHHEH H30IALIHEH

A
A

1960 | 785 | 205 | 730 | 480 | 9-24 133 |Macnonoanophoii ]

2935 1033 290 690 650 | 1224 430 MacoHanoJHeHH bIH

¢ MacnoOapuepHoi
BHYTPEHHEH H3091HEH

¢ ['INH |

No Tun 1 HoMeEp uepTeka
[1.11. BRIMYCK3aEMOTr0 BBOIA
!
METO -66/400¥1
0-45
21 .800.006
2
MbI0Y -66/630VY1
0-45
211111.800.078
3
MBZ0 -66/1600VY 1
0-45
2113.800.012
4 [MTII-110/1400
183-0-0 .
5 [IMTH-0-110/630

HMBEN.686341.026

i

-110/630

bMT

0-15
121-0-0
bMTYVY

0-15
195-0-0

-110/630

2540 | 955 | 230 | 535 | 480 | 924 | 243 {Macnonoanopusiii

2575 663 175 350 | 300 | 8-24 134  [[epMeTHUHBIH ¢ 6yMaxKHO-

MacC/ISHOH BHYTPEHHCH
U30A1LHEH

¢ OyMaKHO-MAC/IAHOM
BHYTPEHHEH H30A8LHEN

2880 970 230 535 | 480 | 924 275  [Macaonoanopuslii

IMTU-15-110/630
UBEIO.686341.022

L .

* BeiftonHeHa Ha Oaze HOMEHKJIaTYpHOro KaTajora 2004 rona 3zasona 3A0 «Mocnzonamp».

2820 | 970 | 180 | 535 [ 480 | 924 | 180 {Tepmeruunsiii ¢ Gymaxs

MAC/IAHOH BHYTPEHHCIH
H30. TALHEH

10

¢ OYMAKHO~MACAAHOMH
BHYTpEHHEH H3oasLKeH
H YCHJICHHOH BHEUIHE(H
W30ALMEH

=




IIpogorkenue mabauupt |1

Macca, Kr

[ Ipinteuanue

201  [Macnonoanopibiii

¢ OyMaRHO-MACSHOM
BHYTPEHHECH H30.11HCH
Macono1nopHbii

¢ OyMaKHO-MACASHOIT
BHYTPEHHECH H3018UHEH
1 YCHICHHO! BHEIIHEH
1308 LHEH

No Tunu HOMCp-'-lEpTE}Ka Lovv | L, mm{ D, MM | Dy, MAT DA, MM
[1.10. BLINYCKAEMOTo BBOIa
| 9 |BMT-15-110/1000-2000 2575 | 1035 230 528 180
10 |BMTVY-15-110/1000-2000 2695 12:24
421-0-0 4920
11 {IMTI-15-110/2000 2870 12-22

NUBEIO.686341.020

12 [TMTII-15-110/2000

[‘epMeTHUHDBII ¢ OyMaKHO-
Mac.IHOH BHYTPCHHEIH
U309 UHEH

2870 9-24 [‘epMeTHuliblii ¢ OyMakHO-
UBEIO.686341.020-01 MacIsHOR BHYTpEHHEH
_ L H30aSUMeH
13 (I'MTA-45-110/630 2390 8-24 [epMeTHYHLIH ¢ GYMaKHO-
213.800.026 MacCIAHO BHYTpeHHE
(UBELO.686341.014) B uioaaiueit
14 [TMTB-45-110/630 212.800.047 8-24 [epMeTHUHbIH ¢ GyMaKHO-
MacC/IsHOH BHYTpPEHHEI]
H30JAUHENR YCHICHHOH
. —— ) BHEWHEH U30J1LIMCH
15 {I'TATII-60-110/630 2500 9-24 ["epMeTHUHBIH C TBEPAOH
NBEIO.686351.012 BHYTPEHHEH usonsauHei
1 YATIMHEHHOH HUKHEH
4acThLIO BBOJA
16 |I'TATI-60-110/630 2500 9-24 [epMeTHUHBIH ¢ TBEPAOT
MBEIO.686351.021 BHYTPEHHEI H30asHeH
U YATHHEHHOM HHXHEH
_ _ 4acTbIO0 BBOJA _
17 |I'TTII-60-110/630 2190 8:24 128  |'epmeTHuHBbIii C TBEPAOI
MBEIO.686351.011 . BHYTPEHHEH U301ALMCIH
18 |I'TTII-60-110/630 2190 8-24 130  |["epmeTH4HBIii € TBEPAOIT
NBEIO.686351.020 BHYTPEHHEH U30ISLMCH
19 |I'TTII-60-110/800 2280 816 120  |[CepmeTHuHbIii ¢ TBEPAOH
MBEIO.686351.017 _ BHYTPEHHEH U30a9LMEH
20 (I'TATII-60-110/800 2480 8-16 130 |[I'epMmeTHUHbBIiA ¢ TBEP, 10
NUBEID.686351.018 BHYTpPEHHEH U30NALMCH
1 YAJIMHEHHON HHXKHEH
) ~ N 4acTblO BBOAA
21 {TMTA-60-110/800 2460 175 300 | 824 98  |CepmerHuHBIit ¢ GyMaKHO-
NBE10O.686341.004-04 MACIISIHO BHYTpEHHEH
_ | . _ M30JIALIMEH
22 |[I'MTb-60-110/800 2460 | 663 175 350 | 300 | 824 118 (['epMernuHbIi ¢ OYMaKHO-
MBEIO.686341.004-06 MacCJSHOH BHYTPEHHEH
H30sLKUeEl U YCUIEHHOM
_ - _ BHELIHEH H30LHEH
23 (I'TATA-60-110/800 2480 | 970 175 290 | 250 | 8-15 100  |I'epmeTHUuHbIi C TBEPAOH
21111.809.024 BHYTPEHHEHN H30ILUEH
A YATUHEHHON HYDKHEH
. _ 4aCThbIO BBOJA
24 [I'TATB-60-110/800 2480 | 970 175 290 | 250 | 8-15 130  |I'epmeTHuHsbIii ¢ TBEP.1OH
211111.809.025 BHYTPEHHEH U30ALMCH,
YCHUIEHHON BHEIIHEH
H30AUHMENH U YATUHECHHOH
| HUXHENW YacThlO BBOJA
[TTA-60-110/800 2280 | 770 | 175 | 290 | 250 | 815 95  |CepmernuHslii ¢ TBEpAOi
211L1[.809.024-01 - _ ___ |BHYTPCHHEH M30JIALHCH
26 |I'T'Th-60-110/800 2280 | 770 175 | 290 | 250 | 8-15 125  |I'epMmeTnyHblii ¢ TBEpAOH

211111.809.025-01

06-34

BHYTPEHHEH M30JSLNEH
U YCUJIEHHOM BHELIHEN
U30RALHEN
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I'lpogoakeHue mabauupl I

L ey

[TpuMeuaHue

U30MALMENA YITHHEHHOH

I epMETHYHLIN C TBEPAOi

0 Tum 1 HoMep uepTeka LM | Ly | D,vv [ Dy, M| Dy, MM ned | Macca, Kr
I1.11. BLIMYCKAEMOro BBOAA - B - B
27 | MJITA-60-110/800 2460 725 175 290 | 250 | 815 93 [‘epMeTHUHbBIA ¢ OyMaKHO-
UBEIO.686341.004 MACASAHON BHYTPCHHCH
~ ~ |HMKHEH YaCTHIO BBOAA
28 |I'TATII-60-110/2000 2800 | 1020 | 220 420 | 380 | 1222 230  |I'epmeTv4HbIH C TBEpAO#H
UBEIO.686351.019 BHYTPEHHENA H30/18UHCH
H YATHHECHHONW HHXKHEH
4AaCThIO BBOIA
29 |I'TATII-60-110/2000 2800 | 1020 | 220 528 | 480 245  {'epMmeruuHblii ¢ TBEpAOH
HBEID.686351.019-01 BHYTPEHHEH H30aaUMeid
H YUTHHEHHOW HUXHEIT
| 4aCThIO BBOA
30 [I'TATII-60-110/2000 2800 | 0200 | 220 535 | 480
NUBEND.686351.019-02 BHYTpPEHHEN U30ISILIUCH
W YAIVMHEHHON HWKHEN
| YaCThIO BBOAR
31 |I'TTII-60-110/2000 2820 720 280 420 § 380

UBEID.686351.016

TMTA-90-110/2000

["epMeTHuHBI C TBEpIOi
BHyTpeHHEN nionauveit

2540 420 | 380 ["epMeTHYHBIi ¢ GyMaxHO-
2173.800.035 MaCJIAHOW BHYTPEHHEH
_ . H30MALNCH
33 |IMTb-90-110/2000 2580 420 | 380 ['epMeTHUHBLT C TBEpaOH
MBELIO.686341.009 BHYTPEHHEH H30JIALUEH
U YCHIICHHON BHCLUHEH
N30 HNEH
['MTB-90-110/2000 2700 420 | 380 ["epMeTHHHBIH C TBepAOi
21.800.050 BHYTPEHHEH H30asUMeH
H YCHUICHHOM BHEIIHEH
H30JILHEH
I BMT-90-110/2500 3075 420 380 ["epMeTHUHEBIH ¢ OyMaxHO-
211H1.800.117 MaC/IAHON BHYTPEHHEH
] ) H3OIALIMEH
['MTII-90-110/2500 3200 420 | 380 [epMeTUUHBIH ¢ OyMaXKHO-
MBEHD.686341.021 MacCAAHOM BHYTpEHHEMN
W30MALHECH -
I'MTB-45-150/630 3149 350 | 310 [‘epMeTHUHBIfi C TBEPIOIA
21H11.800.077-1 BHYTPEHHEH U30.1aUHeH
1 YCHICHHON BHEIUHEH
s N30 LHEH
[ MTA-45-150/630 2949 350 | 310 ['epmeTUdHBIH ¢ OyMaxKHO-
2UIHT.800.077-2 MACISHOM BHYTPEHHEIH
H3ONALHEH
I'TTII-45-150/800 2765 350 | 310 | 1222 195 |Fepmeruunstii ¢ TBepaoi
UBEI0.686352.001 BHYTPEHHEH M30IALHEH
40 {I'MTIIC-0-220/2000 3665 | 1380 | 312 600 | 360 | 1624 530 {lepmeruunsiii ¢ OymaxHo-
MBEN.686342.031-01 MAaCIAHON BHYTPEHHEIH
H30JIELHEN U C
KOMMeHcauuen oorema
o | ) MQac/1a ra30BOH MOJYUIKOH
41 I'BMTY-45-220/400 4385 | 1380 | 365 760 | 720 | 16-24 1046 [["epMeTnuHbIii ¢ OyMaKHO-
21N2.800.0135 MACIAHOM BHYTPEHHEH
H3041HEH U YCHIEHHOM
i ) o L BHCIIHEH H30/IALHEH
42 |BMT-45-220/400 2D.800.016] 4185 | 1380 | 365 760 | 720 | 1624 961 |I'epMeruuHsblit ¢ OyMaxHO-
| MACNAHON BHYTpEHHEH
- H30NAUHeH
43 I'bMT-45-220/1400 4230 | 1380 | 365 760 | 720 | 16-24 964  |['epMeTHUHBI ¢ OyMaKHO-

212.800.017
I

12

MAaC/I9HOM BHYTpEHHEH
N30 19 LUHEH



IpogorkeHue mabdbauub! |1

No Tun v HoMep YepTexa L.ov | Ly, v | D,msm { D, MMm| Dy, MM nd | Macca, kr HpuMeyanue |
f.1I. BLIYCKAEMOr0 BBO1a - ) o
44 |BMTITY-45-220/1600 5515 § 1905 | 400 | 760 1624 | 1130 |Macronoanopislii

222-0-0 ¢ OyMaKHO-MACTAHOM

BHYTPEHHEN H30/ILHEH.
yCHIICHHOH BHCILUHEH
(uzonseit 11 [TMH

964 |MacaonoanopHuiii

¢ OyMaKHO-MaCIAHOI

BHYTPEeHHEH U30.TSLIHCH
ucllMH

45 |BMTITA-45-220/1600 4940 | 1905 | 400 760
413-0-0

46 |BMTII-45-220/1600 4930 § 1905 | 400 760 910 |Macaonoanoprsiii
181-0-0 ¢ OyMaxKHO-MaCISHOMN
BHYTPECHHEH H30s1HeH
. __|ucIIMH
47 [I'MTII1-45-220/1600 4100 | 1380 600 760 840  |I'epseTHunbiii ¢ OyMaxkHO-
MBE1O.686342.027 | MacCJISHOI BHYTPEHHE
U30ISALUUECH L
48 |I'MTH-45-220/1600 5050 | 1905 | 312 760 830 [["epMmeTuuHbIii ¢ OyMakHO-
UBEIO.686342.023 Macasioi BHYTpEHHEH
M30JSLUMEH _
49 [FMTII-45-220/1600 3665 | 1380 | 312 760 560 [['epMeruyHblii ¢ OyMaxHO-

NBEND.686342.031-02 MACJISAHOH BHYTPEHHCIA

30 IALHEH U ¢
KoMmiigHcauuei oobema
Mac/ia ra3oBOH NOAYINKOH
600 [IepMeTHUHBIH ¢ OyMaxHO-
IMacnsHOM BHYTpEHHEH
U30NALUNUEH, YATHHEHHOH
HWXHEH 4acThiO BBOAA
U C KOMIIEHCauueit odobema

50 [TMJTII-45-220/1600 4585
UBEIO.686342.034

312 760

Mac.1a ra30BOH NOJYUIKOH

51 BMTII-45-220/2000 4820 400 760 970  |MacnonoanopHslii
196-0-0 ¢ OYyMaXKHO-MaC/ISHOMH
| BHYTPEHHEH H30NALMEI]
. ucllMH
52 [FMTII-45-220/2000 36635 312 | 600 530 {I'epmeTuuHbIi ¢ OyMaXHO-
MBEIO.686342.031 MACIsHOM BHYTPEHHEH
M30NALMEH M C
KOMNeHcauueH odneMa
| Macla razoBoil moayuiKoi
53 |IKTII-45-220/2000 42735 210 600 400 |I'epMeTH4HBL € TBEpAO
NBEHID.686352.002 BHYTPEHHEH H30nsuuci
tuna RIP
54 {TKATII-45-220/2000 4800 210 760 4535 |epMeTuyHBIN ¢ TBEPAOH
MBEIO.686352.003 BHYTPEHHEN H30agLHeld

tuna RIP # ya1IuHeHHo#H
HUXXHEH YaCThIO BBO,1A

55 [TMTA-45-220/2000 4345 | 1380 | 365 | 600 | 560 | 1624 | 975 [epmeTnunniii ¢ GymanHo-
215.800.043-01 MACJISHOH BHYTPEHHEMN
301 UUCH

56 |FMTb-45-220/2000 4645 | 1380 | 365 | 600 | 560 | 1624 853  |FepMeTuuHblil ¢ OyMaxkHO-
2U5.800.042-01 MAaCISHOM BHYTPEHHEIH

U30NALMENH U YCUIIEHHOM

BHELIHEH n30asaUUei

57 |FMTB-45-220/2000 4280 | 1380 | 310 | 600 { 560 | 16-24 640 |lepMeTnuHbli ¢ OyMaKHO-
UBEN0.686342.010-02 MAC/ISHOH BHYTPCHHCH

U30JIALMEA ¥ YCUNCHHOH
- _ BHELIHEH H30JIALMEH
58 |I'MTBbB-90-220/1000 5205 1530 385 670 | 620 | 1624 980 |I'epMeTHuHblii ¢ OyMaxHO-
211111.800.086 MAaCIssHOH BHYTPEHHEHN
M30JIALUEH U YCUIICHHOH
BHELIHEH M3019LUEN

06-34 13



fIpogorkeHue maoauybt |

ey,

UBEIO.686314.029

14

No Tun v HoMep uepTexa LomM | Loy | Dovs [ Dy, M Dy, M| ed | Maccea, kr [IpuMeuaHue
I1.11. BBIMYCKA¢MOro BBOIA - _ . .
59 [I'MTB-90-220/1000 4410 | 1535 | 385 670 | 620 ] 1624 715 [TepMeTuunsiil ¢ Oy MaKHO-
MBEIO.686342.015 MacCJSHOI BHYTPEHHEH
H30IUKER U YCUTICHHOM
L N BHEUIHEH W30NALKCH
60 | BMTII 5645 | 2160 | 450 820 | 770 | 1624 1430 |[MacnonoanopHslit
030 -330/630 C OYMAXKHO-MACIAHOMH
BHYTPEHHEH H30aSLHEH
| ) aclUH
61 | BMTII 6300 | 2160 | 455 | 820 | 770 | 1624 1750 {MacnonoanopHsiit
— ¢ GYMaKHO-MACAAHOI
0-45 o
BHYTPEHHEN M30MsILIHEN
PN 33071000 aclHH
0-45
224-0-0 L
62 [I'MTIIA-45-330/1000 5304 | 2160 | 410 818 | 770 | 1624 1740  |I'epMeTrunbiit ¢ OymMaxHO-
211111.800.093 MAC/IAHON BHYTPEHHEH
o N nzonauueit u ¢ [MMH
63 |ITMTI1b-45-330/1000 64135 818 | 770 | 1624 1960 [['epMeTHUHBIU ¢ OyMaXHO~
21111.800.093-01 MACIAHO BHYTPEHHEH
Hsonauuei, yCHneHHoH
BHELIHEH U30sLIMEH U
o [IMH
64 |I'MTII-45-330/1000 6220 8318 | 770 | 1624 1140  |TepMernunblii ¢ GymMaxHO-
MBEI).686343.008 Mac/aHOH BHYTPEHHEH
- _ - H30JIALHEH .
65 |I'MTIIA-45-330/2000 4975 818 | 770 1} 16-24 1418 |I'epMeTuunbiif ¢ OyMakHO-
LLIL[.800.056-1 MacCSHO#H BHYTPEHHEN
3 n3onsauueii ¢ [IMH _
66 |I'MTITIb-45-330/2000 5885 818 | 770 | 16-24 1632 |I'epMeTHuUHBIH ¢ 6YMaKHO-
[1IL1.800.056-2 MAaCJITHOM BHYTpPCHHE
N30AUMEH, YCUNTEHHON
BHECLUHEHR H30asIUHCH
mllMH
67 |[MTA-45-330/2500 5263 600 | 560 | 1624 1110 |Fepmetnunslii ¢ 6yMaxHO-
21H11.800.120 MACJIIHOW BHYTpEHHER
. ___|M3onsuMei
68 {[ MTh-45-330/2500 5265 | 1615 | 445 600 | 3560 | 1624 [175  |[[epmeruunstit ¢ 6yMaxHO-
211111.800.120-02 MacCJISHOH BHYTPEHHE!
HU30AUHER N YCUNCHHOH
L BHCIIHCH U30MALMEH
69 I'MTI1-45-330/2500 5265 | 1615 | 445 600 | 360 | 16-24 1110 {lepMernynsiit ¢ OyMaKHO-
UBEO.686343.006 MACAsAHOH BHYTpPEHHEH
w _ _ H301auuei
70 |FMTII-45-330/2500 5265 | 1615 | 445 560 | 16-24 1175 {['epMeTnuHbIiA ¢ OyMaKHO-
UBEIO.686343.006-02 Mac/igHO BHYTPEHHEW
] ulonAuHen
MTII-45-330/2500 5510 | 1615 | 445 560 | 1624 | 950  [IepMernunsiii ¢ 6yMaxHO-
MBEH).686343.009 MACISHON BHYTpEeHHEN
i _ | _ W30/ LHER
['MPA-0-500/315 2U2.800.034 | 6966 | 2204 | 900 1130 | 1624 | 3293 |[[CepMeruumblit c GyMaKHO-
MACJITHOH BHYTPCHHEH
] ) : K301 LHEN
73 (I'MPB-0-500/315 2H3.800.034-f 6966 | 2204 | 900 1130 | 1624 3485 [['epMeruunblit ¢ OyMakHO-
02 MACJASHOM BHYTpPEHHEH
U30ALHEA U YCUNTEHHOH
- i BHCLIHEH M30/1AUHEH
74 |I'MPB-0-500/315 6965 | 2204 | 900 | 1200 | 1130 | 16-24 1726 |{I'epmeTnuHblit ¢ GymMakHO-
MBEIO.686344.006-02 MACJISHON BRYTPEHHEH
H30IALUHEN H YCHICHHOH
| BHCLUHEH H3OAALHCH
75 {I'MPI1I-0-500/315 7835 | 2204 | 900 | 1200 | 1130 | 16-24 2200  [['epMeTuuHblil ¢ OyMazKHO-

MacC/HOH BHYTPCHHCH
H30JSLHEH



IIpogorkeHue mabauubt I

Tun 1 HOMEP vepTexKa
BBINYCKAEMOI'0 BBO1A

No |

.11,

Loss } Li,mv | Do | Dy, M| Da, MMl ed lMacca_ N}

T

[Iprmevanue

Mac:aonoanopHsti

¢ OYMaKHO-MACTAHOH
BHYTPCHHEH H30.18UHUCH _
1 c [TMH |
[‘epMeTHUHBII ¢ OyMakHO-
MACIsHOH BHYTDPCHNCH
H30. T LLHEIH

[‘epMeTHUHBIL € OyMakHO-
MacCJSHOH BHYTpPeHHEH
nzonsuueit ¢ [NMH

["epMeTHUHBII ¢ OyMakHO-
MacJlsaHOH BHYTpeHHEN
usoasuuei u ¢ INHMH

["epMeTHUHbBIH ¢ OyYMaKIO-
MACASHOH BHYTPEHHEI
30 IUHEH

I epMmeTnyHblit ¢ OyMaxHO-
MacassHOH BHYTPEHHEH
U30/IILHUEI N
["epMeTHUYHBII € OYyMaKHO-
MaCNSTHOH BHYTPEHHCH
U30JIAUNCH

I'epMeTHUHBIR ¢ DyMaXKHO-
MacIAHOH BHYTPEHHEH
nszoagumreit u ¢ [TUH
[‘epMeTHYHBIA ¢ OyMaXxKHO-
MaciIaHOHU BHYTpPEHHEH
H30IUUEN, YCHIEHHOH

BHeUIHEeHd H30aAUUeH U
[INH

['epMeTHdHbIH ¢ OYyMaKHO-
MAcCIAHOH BHYTPCHHCIH
U30JIALMEH U YCUIIEHHOM
BHCILUHEH M30IALHEH

['epMETHUHDIHI ¢ OyMaxKHO-
MacC.IAHOH BHYTPCHHEH
U30JIALHUCH

["'epmeTHUHLIii ¢ OyMaXKHO-
MAacCJIsHOM BHYTPEHHE]
M30ns1HEN

NY

76 | BMITT 00 630 0015 | 3850 | 900 [ 1200 ]| 1130 | 1622 | 4000
0-15
0-15206-0-0

77 |TMTIH-13-500/630 9080 900 | 1200 | 1130
UBEIO.686344.024

78 |[TMTI1A-30-500/1000 ] 7150 900 | 1200 | 1130
211111.800.087

79 [TMTIIA-30-500/1600 7150 900 | 1200 | 1130
211111.800.085

80 |[MTA-30-500/1600 ) 7300 000 | 1200 | 1130 [ 1622 | 3050
21.800.011-01

81 |rMTII-30-500/1600 7240 900 | 1200 | 1130 | 1604 | 2070
UBEIO.686344.025 |

82 |IMTII-30-500/1600 900 | 1200 | 1130 | 1624 | 2250
UBEIO.686344.030

83 |TMTITA-30-500/2000 000 | 1200 | 1130 | 1622 | 3230
211111,.800.095

84 |TMTIIB-30-500/2000 900 [ 1200 | 1130 | 1622 | 3620
211111.800.095-03

85 |TMTB-30-500/2000 1130 [ 1624 | 1703
UBEIO.686344.005-09

86 |IMTII-30-500/2000 ] 900 1130 | 1622 | 3130
UBEIO.686344.010-03

87 [IMTII-30-500/2000 900 1130 | 1624 | 2085
HUBEIO.686344.028

88 |I'MTII-30-500/2500 900 1130 | 1624 | 2085
UBEO.686344.028-03
'MTA-30-500/2500 900 1130 | 1622 | 3210
211111.800.107

90 |FMTB-30-500/2500 900 1130 2090
UBEIO.686344.005-03

91 |[ITMPA-0-750/315 21UD.800.021 | 8400 | 2620 | 900 1130 3826

92 |TMPA-0-750/315 8200 | 2605 | 900 1130 2500
UBEO.686345.004

93 |[FMTIIA-30-750/1000 8500 | 2710 | 695 1130 { 1622 | 3750
2HIL].800.072

94 [TMTI-30-750/1000 8285 | 2720 | 900 | 1200 | 1130 | 1624 | 2880

NBE0.686345.005

06-34

[ epMETHUYHLIH € OYMaKHO-
MaCJIgHOH BHYTPEHHCH
U30JIALIHEH

['epMeTnyHbIi € OyMakHO-
MACIAHOH BHYTPEHHEN
H30JALMHCH

["'epMeTHYHBIN ¢ OYMaXKHO-
MaCISHOU BHYTPEHHEH
HU30NALHUEH U YCUICHHOI
BHCIUHEH H30ALIHCHT
["epMeTHUYRLIH C OyMakHO-
MacC/JIIHON BHYTPEHHEH
U30.J1sUMEH

["'epMeTHYHLII ¢ OyMaXKHO-
MACJISSHOH BHYTPEHHEeH
M30/5LHEN

I epMeTHUHBII ¢ OyMaxHO-
MacCJIsHOH BHYTPEHHEHN
uzoasuue u ¢ INKUH
['epMeTHYHBIA C DYMaXKHO-
MAC/ISHON BHYTPEHHEH
H30JIALIHEN

15



IIpogorskeHue mabauubl |

Tun # HOMep uepTeka
BbINYCKAEMOro BBOJA

D,, MM [TprMeuanue

F_E (111, | | L, MM -[L,. MM I 5 MM ]i),, MM nd |Macca, KF[

Saniiienirali- ekl

Bsoabl AJ151 MACJAAHBIX BbIKAtOUATEIeH

N

95 | EMBY 3195 | 1130 | 275 528 | 480 | 9-24 316 [MacnonoanopHeli
0 1 5 - 75071000 C OyMaKHO-MACIFHOH
230-0-0 BHYTPEHHEH U30ISUMEH
1 YCHJICHHON BHELUHEIH
_ _ H30/LIHEN ] )
96 |I'MBDb-15-110/1000 3075 | 1130 | 243 550 | 486 | 930 255  |TepMeTHuHBIi ¢ OyMaxkHO-
21H1L.800.065 MAC/IAHOH BHYTpEHHEMH
W30 ITUUCH U YCUICHHOM
BHCLWIHEH U300 UEH
97 | BMB 3075 | 1130 | 245 550 | 486 | 9-30 255 |MacnonoamnopHsbli
0-15 - 11072000 ¢ OyMaxKHO-MACAHOU
0. 1_5 4319_0_0 BHYTpEHHEH H30s1Hei
98 | TEMBY 245 550 { 486 | 9:30 ['epMeTHuHBIi ¢ OyMakHO-
—— - 110/2000 MAC/IAHOH BHYTPEHHEMH
0-15 n3osUrel M yCHIeHHOM
B 21LIL(-800.066 BHEIWIHEH H30aAUMEN
99 ['MBb-15-110/2000 245 550 1 486 | 9:30 245  |TepMerHuHbIi ¢ OyMaxHO-
2HI1{.800.066-02 MaC/IAHOH BHYTpEHHEIA
U30IALMEN U YCUNIEHHOH
BHELIHEH U309uMeN
100 |['MBII-15-110/2000 245 550 | 486 | 9-30 230  TepmeTHuHEIH ¢ OyMaXxHO-
UBELO.686341.023 MaCASHOW BHYTpeHHCH
H30IALHEH
101 |['TBII-15-110/2000 180 550 | 486 | 9-30 250  |FepMmeTuuHsiii ¢ OyMaxHO-
MBEIO.686351.013 MacIsHON BHYTpEHHEH
_ H30JISLHCH
102 | BMBIIV 5240 | 1820 | 470 870 | 818 | 12:30 1295 [MacnonoarnopHslit
_"0“:“1_5""'3 ¢ GyMaKHO-MaCISHO#H
BHYTPEHHEH H30a4UHeEl,
bMBY - 290/1000 YCUJICHHOW BHEUIHEH
0-15 wsonsuuneit u [THH
211111.800.091, 091-01
103 | EBMBII 4475 | 1820 | 470 870 | 818 | 12-30 1038 |MacnonoanopHslid
015 ; ¢ 6yMaKHO-MaCISHOIA
BHYTPEHHEH M30/14UHEH
PMB _ 250/2000 uc AR
0-15
2H11111.800.090; 090-01 _ o
104 1EMBNY 5280 | 1820 ) 470 | 870 | 818 | 12:30 1200  |Macronoanopustit
013 : | ¢ OyMaKHO-MAC/IAHOM
BHYTPEHHEH M30NsALHEH,
bMBY 590/ 2000 YCHJICHHOHN BHEILHEH
0-13 nionauueit u [TUH
2111111.800.112; 112-01 i o |
105 | BMBIIY 5000 | 1820 | 470 870 | 818 | 12:30 1170  |MacsonoanopHsiii
015 s ¢ 6yMaKHO-MaCIAHOI
BHYTPEHHEH H30NSUHEH,
bM B_y ~220/2000 }/CHHEHHOﬁ BHEIIHEH
0-15 N v3onaauuer 1 [THH
2111111.800.097; 097-01 ne _ _
106 |I'MBII-15-220/2000 5100 | 1800 | 470 | 870 | 818 | 12:30 1080  |FepmeTHunbiil ¢ GymaxHO-
211111.800.112-03 MacC/ISHOH BHYTpEHHEIH
) _ J _ H301UHCH
__JIuneiiHble BBOABI s L
107 (TMJ1A-90-220/1G00 3165 { 3540 | 890 | 840 | 1222 1497 [CepmerHuHbIi ¢ OymaxkHO-
415-0-0 Mac/ISHOH BHYTPEHHEH
. U30JIALIHEH ]
['MJIB-90-110/1000 1805 | 245 | 420 | 360 | 424 374  |[epmeTHyHbIf ¢ GymaKHO-

21D.800.030

MACHAHOH BHYTPEHHEH

H3oaAuHen H YCUASHHOH
BHCUIHCH W30NALIUeH



OKHOHuaHUe mabAuubt 1

Ne .. Tum u womep ueprexa | L, MM | Ly, MM | D, MM D, mm| nd [Macca, kr] [Ipumeuanue ]
BBIIIYCKaeMOIo BBO1a _ - -
109 |I'MJIA-90-220/2000 5495 | 2987 | 330 | 890 | 840 | 1222 10 |[epmeTHuHbi ¢ OyMaxHo-
UBELO.686342.008 MAaCASHO’ BHYTpEHHEH
N ) H30JISLHEH -
110 {I'MJ1B-90-110/2000 3640 | 1820 | 245 | 420 | 360 | 4-24 376 [[epveTHuHblit ¢ OyMaKHO-
2172.800.009 MaCASHOI BHYTpeHHEH

H30JIMLUHEH H YCHIEHHOH

- 1 _ N BHCIIHCH H30IALMEH
I MJI11-90-110/2000 3600 | 1900 | 240 | 420 | 360 | 4.24 280  [FepmeTHYHBI ¢ OyMaXKHO-
" UBEIO.686341.027 MaCISHOH BHYTPCHHEH
L L M30ISUHEH N
112 |I'TTUII-90-110/2000 V1 3230 { 1745 | 292 | 420 { 360 | 4-24 155 |l'epMeTHuHBIii ¢ OyMaKHO-
MBEIO.686351.022 MacCAHON BHYTpEHHEH
' U30IALHEH

HoMeHKAaTypa BEIITYCKaeMEIX BBOAOB BKAIOYAET KaK BBOAEI, YyCTaHAaBAMBaeMEIe B HacToslIee
BpeMs Ha BHOBB BEIIIYCKaeMkble TPAHC(POPMATOPEHI, TaK U BBOAEI, pa3padoTaHHbIe B3aMeH BHITYC-
KaBIIUNXCA PpaHee.

[1pu BEIOOpE HOBOI'O BBOAAQ AAS 3aMEHBlI MMEIOIerocs B 3KCIAyaTaluy, He00X0AUMO CODAIO-
AdTh UAEHTHYHOCTh HOTPY’KHOH YAaCTH BBOAA H AAHHY OPOTATHUBAEMOr'O OTBOAA HAU HNPHUCOEAHU-
HUTEABHBIE Pa3Mephl AeTare HUJKHEro IMIOACOEAUHEHHS, a TaK)Ke YCTAHOBOYHEBIe pa3dMephl onop-
HOI'O (ODAQHILA.

Tabauna 2 yCTaHaBAVMBAET COOTBETCTBUE IIO B3aUMO3aMEHSIEMOCTH BBOAOB, BEINYIUIEHHEIX 34
HOCAEAHVE TOARI M BREIITIYCKaeMbBIX HBEIHe, B Hell TakyXe NpUBeAeHBbl HeOOXOAMMEIE Ollepaliuu Mo

3aMeHe CTAaporo BBOAA Ha HOBHIH. [Ipu 3TOM AAS BceX BBOAOB IIPHM UX 3aMeHe HeOOXOAMMaA Hepe-
Narika KOHTAKTHOM UIIIUALKU.

TabaAauima 29 — BzanMo3zaMeHsIeMOCTb BBOAOB
Ne Tun 1 HoMep YepTeka paHee BbITYCKABLUIETOCH Tumn 1 HoMep uepTexKa YMEHbIIEHNE ITHHDI
I.11. BBOJA BBIITYCKa€MOT0 BBOJA OTBOAA, MM

BBoab! 418 CHJIOBLIX TpaHchopMaTODOB
I'TATH-60-110/630
MBEIO.686351.021

85

bMTY

0-15
195-0-0

MBELO.686341.022
MBENO.686351.012

-110/630 12>

83

[TonHoCThLIO
B3aNMO3aMEHSIeMbl

5 (BMT-15-110/1000-2000 I'TATI-60-110/2000 65

405-0-0 (¢ puameTpom onopHoro dnaHua 420 Mm) MBEIO.686351.019

185

7 |[I'MTil-15-110/2000
MBEO.686341.020

bMTVY-15-110/1000-2000
421-0-0 (¢ anameTpom onopHoro ¢gaaHua 420 MMm)

“ BMT-15-110/1000-2000* I'TIATII-60-110/2000 65
405-0-0 (¢ anamMeTpoM onopHoro diaHua 528 mm) WBEIO.686351.019-01
“ BMTVY-15-110/1000-2000* 185
421-0-0 (¢ guameTpom onopHoro ¢daaHua 528 Mm)
10 [IMTII-15-110/2000 30

MBENO.686341.020-01

-
N
LJd
o
sl
~J



IIpogorkeHue mabauubl 2

No Tun 1 HoMep yepTexka paHee BBINYCKABLUETOCS

BBO/Id

I'MTA-45-110/630
21.800.026
(MBEND.686341.014)

212.800.047

:
MBELO.636341.004-04

14 | I'MTb-60-110/800

MBEL0.686341.004-06

NBEIO.686341.026

['TTII-60-110/630

183-0-0 (¢ auameTpoM omnopHoro daanua 690 Mm)
21111.809.024

211ILI.809.025

211111.809.024-01

1 |I'TTBH-60-110/800

21H11.809.025-01

2
MBEIO.686341.004
:
MBEHO.686341.009
213.800.055
I'MTB-90-110/2000
213.800.050

12

15

— =
— 13

17

20

tqlllllnllii

tNJ

24

5

s

Tun u HOMep qei:)'ren{a
BBLIITYCKaeMOro BBOA
['TTH-60-110/630
HMBEIO.686351.020

['TATIE-60-110-2000
UBEO.686351.019-02

- T

VMEeHBlIeHHE JUTHHBI
OTBOAA, MM

150

250

150

150

150

[TonHOCTBIO
B3aUMO3aMeHsIeMbl

345

I'TATII-60-110/800
HMBELO.686351.018

[ToNMHOCTBIO
B3AUMO3aMEeHIEeMBbI

['TTII-60-110/800
MUBENO.686351.017

[ToMHOCTBIO
B3aHMO3aMeHACMbl

[ToNTHOCTBIO
B3aHMO3AMEHSAEeMBI

130

[TTI-60-110/2000
MBENO.686351.016

I'MTb-45-150/630
21UII.800.077-1

I'MTA-45-150/630

I'MTA-45-150/2000

21111.800.068-2 (¢ HinkHUM dkpaHoM d-185)
[MTB-45-150/2000

21H11.800.068-1 (¢ HrxxHUM dkpatoM d-1835)

21111.800.068-5 (¢ HibkHHM 3KpaHoM d-240)
BMTITVY-45-220/1600 222-0-0
BBIMYIIEHHBIE 10 OKTAOpsa 1986
BBINYILIEHHbIE ¢ HOAOps 1986
BEMTI1A-45-220/1600

413-0-0

BMTI1-45-220/1600

181-0-0

BMTI1-45-220/2000

196-0-0

5 |[IMTI1-45-220/1600
NBEIO.686342.023

36 {I'bBMT-90-110/2500
2LILL.800.117

27

IIIIIIIIH"IIHHIIII"IIIIIIII|
-

28

29

30

31

32

33

34

LI

18

[TTI-45-150/800
UBEIO.686352.001

nhinliar

I'MTII-45-150/2000
UBEIO.686342.037

I'MITII-45-220/1600
UBEND.686342.034
(C ra3oBO# NOAYIKOiT)

IMTII-90-110/2500
UBEIO.686341.021

0
5

o0
N

225

390

He Ttpebyetcs

200

200

600(575)
325(300)

25**

25**

25**

25**

He tpebdyeTcs



ITpogorxenue mabauybl 2

Ne Tun u HOMEP YepTeXkRa paHee BhIMyCKABUIENOCS | TH 1 HOMep YepTeKa VMeHbLUEHHE JTHHbI

M.1. BBOA BLIITYCKaeMOro BBoJia OTBOAA, MM

37 (BMTITY-45-220/1600 'KATI-45-220/2000
222-0-0 HMBENI.686352.003
BBINYIIEHHBbIE 10 OKTAOps 1986 (C TBepnoit H3onaLHeEH THNA 720
BLINYILEHHBIE C ROA0OPA 1986 RIP) 445

38 {BMTIIA-45-220/1600 145

39 {BMTII-45-220/1600 145
181-0-0

40 |[BMTII-45-220/2000 | 145
196-0-0

41 {I'MTI1-45-220/1600 145
MBEI.686342.023 L L

42 |F'MTb-45-220/2000 I'™MTI1-45-220/2000 085
2113.800.042-01 MBEN.686342.031

43 IT'MTA-45-220/2000 (c razoBoit noayukoi) 385
213.800.043-01

44 1I'MTb-45-220/2000* 405
213.800.042

45 [TMTA-45-220/2000* 105
2115.800.043

46 |'MTb-45-220/2000 280
MBEHD.686342.010-02 B

47 |I'MTb-45-220/2000 I'K'T11-45-220/2000 4035
2113.800.042-01 MNBENO.686352.002

48 |I'MTA-45-220/2000 (c TBepaoii M3osALMel TUNA 105
2132.800.043-01 RIP)

9 |[MTbB-45-220/2000% 405

213.800.042
2115.800.043

51 [FMTB-45-220/2000
MBEI0O.686342.010-02 o

52 [TMTB-90-220/1000 'MTB-90-220/1000
2HII11.800.086 MBEIO.686342.015 B3aHUMO3aMEHAEMBI

53 {I'MTIIC-0-220/2000 I'MTIIC-0-220/2000 280

>4

35

56

57

58

59

61

06-34

HUBEI.686342.010-06

HBE0.686342.031-01
(C ra3oBoii noaAyuUIKOi)

'MTIV(3,5)-45-220/2000 UBEID.686342.017

'MTIVeC-15-220/2000
UBEL0O.686342.020

['[BMTVY-45-220/400
213.800.015
I'’BMT-45-220/400
212.800.016
I'bMT-45-220/1400
2H3.800.017
I'MTII-45-220/1600
MBEIO.686342.027
['MTIIA-45-330/1000
211111, 800.093
I'MTI1b-45-330/1000
211111.800.093-01

I'MTIV(3,5)-45-220/2000 105
MBEIO.686342.032

(¢ ra3oBoii noaykoi)

IMTIVeC-15-220/2000
NBEIO.686342.033
I'MTII-45-220/1600 435
MBEIO.686342.031-02
(c ra3oBoii moay1Koif) 235
235
I'MTII-45-330/1000 He tpebyetcs
MBEN0.686343.010
(c ra3oBoii noay1koii) 910

1

©



I[IpogoakeHue mabAuubl 2

Ne Tumn n HoMep ueprexa paHee BhIMYCKaBLUIErocs
.11 BBO/

62
bMIIT _ 330/630

64 {[MTII-45-330/1000
(MBEIO.686343.008

65 [FMTA-45-330/2500
21111.800.120

211111.800.120-02
67 |I'MTI-45-330/2500
MBEIO.686343.006

MBEIO.686343.006-02

21111.800.056-1

:
211111.300.056-2

“
WBE0.686343.009

2
21111.800.107

-
MBENO.686344.005-03

74
MBEIO.686344.005-09

;
21111.800.095

76 |{'MTIIB-30-500/2000

211111.800.095-03

[MTII[-30-500/2000
MBEN).686344.010-03
78 |I'MTITA-30-500/1600
21111.800.085

79 |I'MTITA-30-500/1000
211111.800.087

213.800.034
['MPB-0-500/315
2112.800.034-02

82 |IMPB-0-500/315
HBEIO.686344.006-02
bMI -500/630

0-15
206-0-0

212.800.011-01

;
UBEIO.686344.025-02

86 [MTIIA-30-750/1000

2H111.800.072

~.]

-]
~J

o0
od

20

Tun v HoMep 4yepTexa
BbIITYCKAaEMOro BBOA

IMTI-45-330/2500
NBENO.686343.01 1
(C ra3oBoii NoAyuIKoit)

YMeHbLIeHHE NJIUHbI
oTBONA, MM

245

1300

'™™MTII-30-500/2500
UBEI.686344.028-03

I'MTII-30-500/2000
MBEIO.686344.028

He TpebyeTtcsa
He tpebyeTcH
He TpebyeTcd
He TtpebyeTtco

Heobxonumo ymiuHeHue
WIMIBKH HA 293 MM

615

He TpeOyeTcA

He TpebOyeTcs

['MPII-0-500/315
UBEI0O.686344.029

IMTII-15-500/630
HUBEIO.686344.024

He TpebyeTcs
He tpebyeTtca
He tpeOyercs

He tpedyetcs

175

175

He TpebyeTcs

MBEIO.686344.030

MTII-30-500/1600

[TonHOCTRIO
B3alMO3aMEHAEMBI

[Tos1HOCTBIO

MTI-30-750/1000
HMBEO.686345.005

B3dHMO3aMCHACMBI

He tpebyeTca



IIpogorkeHue mabauypt 2

il il S et e, il N T

No Tum ¥ HoMep YepTexa paHee BbIMYCKABLIETOCH Tun 1 HoMep yepTexa
f1.11. BBOJA BbITYCKaeMOro BBOA

87 |[MPA-0-750/315 ['MPA-0-750/3135
212.800.021 MBEN0.686345.004

BBO,IIbl A1 KadeJabHOro NoAKJIoUeHHs TpaHcdopmaTopa

88 |I'MTk0-45-110/630 TTk6-45-110/630
2U111.800.060 HUBEHND.686351.015

> o

['MTxk0-45-110/630
MBEIO.686341.013

MTx6-45-110/630 TTk6-45-110/630
21111.800.060-01 UBEIO.686351.015-01

[MTk0-45-110/630
MBEIO.686341.013-01

P_l\_/l_T KO

2 [MTk6-45-330/630

~-330/630
0-45
K-409-0-0

MBENO.686344.004-01 MBENO.686344. 026-01
94 |[I'MTko6-11-500/1000 ['MTxk6-11-500/1000
MBEIO.686344.004-09 HBEIO.686344.026-09

HMBEN).686344.004 HUBEIO.686344.026
HMBEIO.686344.004-05 NBENIO.686344. 026-02
IBEIO.686344.004-06 NBENIO.686344.026-06
BBOALI AJ19 MACJISIHBIX BBIK/IIOYATEJIeH
NBEIO.686351.010 UBEIO.686351.010-04
99 |[I'TBI-60-35/1000 I'TBII-60-35/1000
bM BY ['TBII-15-110/2000
o_1s 1071000 UBEIO.686351.013

230-0-0 HIH
TMBBE-15-110/1000 I'TIIBII-15-110/2000
21111.800.065 UBEI0.686351.023
102 ([TMBB-15-110/2000 (¢ mosMMEpHOii BHELLIHEH

211111.800.066-02 W30 LHE)
103

bM B _ 110/2000

0-15
419-0-0

104 | TMBB
015

MBEN0.686343.007

-110/2000

211111.800.066

105 {I'MBII-15-110/2000
MBENO.686341.025 ]

EMBI1 BMB

MBII-15-220/2000
015 o5 2202000 UBEIO.686342.035

211111.800.090, 090-01 (C ra3080H MOAYILIKOIA)
HJIH

107 | B bMB
__%‘_?_1_1_51_5_’.; é‘“ 15Y ~220/1000 [MBII-15-220/2000
N P NBELO.686342.036
211I11.800.091, 091-01 (ucnonHenue XJI1 -c
108 | BMBITY ; BME-Y-—220/2000 ciiboHaM )

0-15 0-15
2HLIL[.800.112, 112-01

VYMeHbileHHe JNUHBI
OTBOI3, MM

He Tpedyercs

75

[TOTHOCTBIO
B3aliMO3aAMEeHAEMbI

735

[1OJIHOCTBLIO

B3dHMO3aMCHACMEBI

[IoIHOCTEIO
B3aHMO3aMEHIEMbI

[ToJIHOCTEIO
B3aUMO3aMEeHIEeMbI

[TOHOCTBIO
B3aHMO3aMEHAEMBI
[IoTHOCTBIO
B3aUMO3aMEHAEMbI
[TOMHOCTBIO
B3aUMO3aMEHACMbI
[10JIHOCTBIO
B3aUMO3aAMEHSAEMEI

[TonHOCTBIO
B3aMO3aMeEHSIEMbI

[TosiHOCTLIO
B3aUMO3aMEeHAEMBI

[JOJTHOCTBIO
B3auMO3aMEHAECMbI

I 1OJIHOCTBIO
B3aHMO3aMEHIEeMB]
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OKoHuaHUe mabauubl 2

P e P
]

Ne THn 1 HOMep yepTeKa paHee BLINTYCKABLIErOCH Tun 1 HOMep uepTexKa VMeHblIEHHe AAHHB |
I.I1. BBOJA BbIITyCKaEMOro BBOJIA OTBOJA, MM |

109 [BMBIIY BMBY

-220/2000

0-15 ~ 0-15
211111.800.097, 097-01

'MBII-15-220/2000
211111.800.112-03

JIHHeiliHble BBOAD!

['MJIB-90-110/2000 I'TIJIE-90-110/2000 [lonHOCTBIO
2112.800.009 MNBEIO.686351.022 (pa3mep B3aHMO3aMEHSEMblI

112 {'MJIB-90-110/1000 o TpaHCcGopMaTopbl TOKA -
212.800.030 500 Mm)

113 |[I'MJH1-90-110/2000

MBE!O.686341.027 (pa3mep noa tpaHcGopMaTOph!
ToKa - 495 MM)

“ "'MJIB-90-110/2000 'MJUTII-90-110/2000 [MonHocTbIO
21 5.800.009 NBEKD.686341.027-03 B3aUMO3aMeHAEeMbI
115 (’'MJ1B-90-110/1000 (pazMep noa TpaschopMaTOophl
213.800.030 ToKa - 680 MM)

TMJIA-90-220/1000 ITMJIA-90-220/2000 ITonHocTIO
415-0-0 MBEIO.686342.008 B3AUMO3aMEHAEMbI

i e

*) BeinonHeHa Ha 6aze HoMeHkIaTypHoro katanora 2004 r. 3aBoga 3A0 «MocH3oaaTop».
* Ilpu 3ameHe HeoOX0AMMO YKa3bIBaTh: ''C NEPexoaHbIM dnanuemM".
** YMeHbLUEHHE THHBI OTBOJI0OB MOXKHO NPOH3BECTH CKPYuUHBaHHEM Kabens.

B yCAOBUSIX KPYIHEIX 3HEPTOCHCTEM, KOrAd KOAMYECTBO €KeroaAHO PeMOHTHPYEMEIX BBOAOB
pocturaet 100-200 1ITYK, CTAaHOBUTCS IleAeCO0OpPa3HBIM He IPOU3BOANTE BOCCTAHOBACHHWE U30AS-
IUOHHEIX CBOUMCTB OYMa’kKHOM OCHOBH MaCAOHallOAHEHHLIX BBOAOB, @ 3aMEeHUTH HOBOM, OpraHu-
30BaB HAMOTKY €e B COOCTBEHHHIX PeMOHTHBLIX MacTepcKuX. I'Ipu IoAyYeHHH B KauecTBe 3alac-
HBEIX YaCcTeH M30ASIIMOHHEIX OCTOBOB BBOAOB B COOTBETCTBYIOUINX TPAHCHOPTHHIX OaKax, peMOHT
BBOAOB 3aKAIOYAeTCA B UX pa3bopKe u cOopke.

B cBsA3M C 3TUM AASI BBOAOB PA3AHMUYHBLIX KOHCTPYVKIMHU INMOPSAAOK PEMOHTHBIX PAa0OT MOJKET
MeHAThCA. VIsMeHeHne NTopsAAKa PeMOHTHBIX PaboT TaKyKe 3aBHCHUT OT XapaKTepa NOBpeKACHHUII.

[losTOMY TEXHOAOTMYECKHUM MApUIPYT PEMOHTQ, B CBA3M C BHIIIECKA3aHHBIM, AOAJKEH COCTaB-
AATBCA HA MecTe peMOHTa. B Hacrodillen paboTe MaTepHaA IO PEMOHTY A3eTCsl OTAGALHEIMHM OIle-
pansMy TEXHOAOTHYECKOTO Ipolecca 6e3 CTpororo COOA0AeHUA TEXHOAOIMUECKOro MapuipyTa.

[Ipu peMoHTe BBOAOB 0e3 A€MOHTAa’Ka B YCAOBUAX J3KCIAYVATAIllUM HEOOXOAUMO BCe padOTHI
[IPOU3BOAUTEH IIPU OTKAIQUEHHOM HAIPAXXEeHUHU. 3anacHBle YaCTH M MATE€PHUAABl, UCNIOAbB3YEeMBIE

IIPU PEMOHTE, AOASKHBI YAOBAETBOPATE TpeboBaHUAM cooTBeTcTBYyIOIUX 'OCToOB u TexHuuec-
KX ycAoBUH (T7Y).

5 XAPAKTEPHbIE HEMCNPABHOCTM BBO/1OB
M METOZIbl MX YCTPAHEHMS

B nponecce TpaHCIOPTUPOBAHUA, XpaHEeHUA UM 3KCIAyaTal{UH, BO BBOAAX IOSBASIIOTCS Pa3-
AWYHEIe HEHCIPAaBHOCTH, KOTOPHIE MOryT OBITH YCTpaHEHH! C IMOMOILIBLIO PeMOHTa Ha MecCTe
3KCIAYaTalluyl HAU B PEMOHTHBIX MAaCTEPCKUX. YCTPAHUTh HEUCIIPABHOCTU MOJKHO C AEMOHTaKOM
1 O0e3 AeMOHTa’ka BBOAQ C 06opyAOoBaHUusA, 6e3 pa3bopKH, C IOAHOH UAM YaCTUYHOM pa3bopKOM
BBOAA B 3aBHCHMOCTH OT XapaKTepa HeHCIIPaBHOCTEH.

B TabAune 3 NMpEACTaBAeH IepeuyeHh HanboAee 4YacTO BCTpPEUalIUXCSA HeUCIIpaBHOCTEH
BBOAOB M YKAa3aHblI METOAEI MX YCTpaHeHUS.
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Tadbauuga 3

] ~ HeHCNpaBHOCTH BEOLOB METONIbl YCTPaHEHH
L Honomka dhapdopa WM npocaynHBaHue Macia uepe3 | 3aMeHa cbap(])opa V jasteHre cTapoil apMUPOBOUHOI

! | 3dMad3KYy dpMHUpPOBAHHBIX BBOJIOB _ 3aMa3KH i Haﬂecemte HOBOH

2 3arpsA3HEHHe, OKMCIIEHHE H YBaXKHEHHe H3OAUMOH- | 3aMeHa Macia BO BBOJE M 0aKe 1aBieHHS. l'Ipu 3TOM
HOI'0 MacJ/Ia, 3aMoJIHAIOILETO BBOA M Oak JaBneHHs l BBO/ H OaK JaBJICHHA HE pa30upaloTCs
3 | YXyAaleHue XapakTepHCTHK BHYTpeHHel u3onsuuu | [TonHas pazOopka BBoAa B peMOHTHOH MaCTEpPCKOH,
{ BBOJA (yBEJMYEHHME 3HAYEHMii TaHreHca yria Agu- | cyllka H30JaLuH, cOOpKa, BakyyMHas 00paboTka,
NEKTPHUYECCKHX IOTEPL OCHOBHOM H3OJSLMH, H30- | 3aNOHEHHE BBOAA MAcCiOM, rHApaBIHYCCKHE

NAUMA HU3MEPUTENBHOr0 KOHIEHCATOpa Y BBOAA C | W NIEKTPHUECKHE HCIIBITAHHA
[TUH unu u30iaUMH HapyXKHBIX C/l0eB y BBOIa Oe3 |
[IMH Oonbuwie BeaTHYHH, HOPMUPYEMBIX IJA JKC-

MyaTauHOHHBIX YCIIOBHI)
4 OtcyTcTBUE Macjia Bo BBoIe (HexkoTopoe BpeMsa) | IMondas pazbopka BBOJAA B peMOHTHOH MacTepCKO,

HWIH HE TIOJTHOCTLIO 3aMOJIHEHHBII MAcJIOM BBO/, CyuIka u3osaiuuy, cOopka, BakyyMHas o0padoTka,
3aMoJIHEHHE BBOJA MACTIOM, THAPABIHYECKHE U
| ) IIEKTPHUECKHE HCTIBITAHHA o *
LS Teub B yruioTHeHUAX Mexay ¢apdopoBsiMU Mo- | Pa3Oopka BBOAA C 4aCTUYHON HIH NOJTHOW 3aMeHOI
KphllUKaMH H METAUIMYECKUMH OETAIAMH BBOJQ, | AeTajeH, pe3HHOBBIX NPOKIAZOK, MOKPBIIIEK H Ap.
3HAYUTEJIBHbIE MEXaHUYeCKUe noBpexacHua no- | llocie yctpaHeHMs HeucnpaBHOCTEH COOpKa, Baky-
KPBILIEK, pa3IMUHbIE MTOBPEXAECHUA ACTAICH BBOAA yMHada o0padotka, 3amonHeHHe MacjioM, rHapaBiH-
- YECKHE H JIEKTPHYECKHE UCTIbITAHMA o
6 HesnayuresbHble CKOJBL (happOpOBBIX MOKPHILLEK l YcTpaHeHue "yeykoit” o
7 boii ¢papdopa v Teub yroTHeHUt H3MepuTelbHoro | IloaTdXKa yIIOTHEHHH H 3aMEHa U30J1Topa
BBO/IA L L - |

8 [loBpexaeHue cTek/la Macioykasarteins HerepMme- | 3aMeHa CcTekia
| THYHOIQ BBOJA

9 Teys geTaneii M3 ATIOMMHHEBOTO H HYTYHHOT'O JIMThS ‘ Ycerpanenue "neukoi”

10 | TMospexneHHe H30JALHOHHOIO MOKPLITHA HIDKHErO0 | CHATHE CTAaporo M HaHeceHHE HOBOrO MOKPBITHA.

| 3KpaHa BBOJa A TpaHcdopMaropa BBoa 10/KeH ObITh CHAT € 00OpYAOBAHHS |
11 Teyb B MECTax YIUTOTHEHHI MPOOOK, HHKHE l 3aMeHa YIUIOTHEHHI ¢ OCACAYOILEH MIOTHOH 3a-
W BEpXHEH yacTax BBOOa TAXKOi Npobok, He pa3bupas BBOAA -

12 HeoOxoauMocTs 3aMEHBI Y repuemqﬂblx BBOAOB | CHATHE NaBJICHUA, 3aMEHA MAHOMETpa U YCTAHOB- |
MAHOMETPOB M peryJIMpOBAHUE JaBJACHHUS BO BBOAE | JIEHHUE JaBJIEHUA ¢ QOMHBKOI Macia
IWIM CUCTEME BBOX - 0aK AaBiieHHA MOCJE PEMOHT-
| HbIX paboT

il L e e o L T Nal— L Mokl el e

6 BBOLlbl KJIACCA HAIPSOKEHAA 35 «B

[Ipu peMOHTe TPAaHCHOPMATOPOB MOIYT BCTpPeUaThbCA ABAa OCHOBHBIX THIIA BBOAOB KAAcCcCa
Halps>keHUA 35 KB: apMUpPOBAHHEIE U CheMHBIe, ADMUPOBAHHEBIE BBOABI UMEIOT PSAA CYllleCTBEH-
HEIX HEeAOCTATKOB: OOABIIIAA TPYAOEMKOCTB 3aMeHBl U CAOJKHOCTH IIepeapMUPOBKU (hapdpopOBHIX
U30ASTOPOB IIPH MOAOMKAX (papdopa HMAH NMpPOCAYUBAHUHU MacAa dyepe3 3aMa3Ky. B Hacroslee
BpeMs apMHPOBAHHEBIE BBOABI CHATHI C NPOU3BOACTBA, HO ITOCKOABKY OHH UMEIOTCA B HAAMYHUHU HA
YCTAHOBACHHOM OOOPYAOBAHHUH, HEOOXOAHMMO KpPaTKO OCBETUTH OCOOEHHOCTH UX PEeMOHTA.

6.1 PeMOHT apMupoBaHHbIX BBOAOB

EcAu nmpu oCcMOTpe BBOAA BBISIBAEHBI 3HAUHTEABHBIE CKOABI B IIOKPEIUIKE, BBOA 3aMeHSIOT.
[[pu mpocayuBaHUU MACAQ U3 apPMUPOBOYHEIX ILIBOB BCAEACTBHE IIAOXOro KauecTBa apMHUPOBOY-
HOYU 3aMa3KH, HeODXOAUMO IIPOU3BECTU CAEAVYIOIIUEe OllepaliHUi.

6.1.1 I'lpi OTKAIOUEHHOM HaNps>KeHUH IIPOU3BECTH AEMOHTa)X A€(PEKTHOTO BBOAA C JAEKT-
pUUYECKOro 000OpYyAOBAHUSI.

0.1.2 YaaAuTh CTapyr0 apMUPOBOUYHYIO 3aMa3Ky. YAAA€HUEe CTapOol apMHUPOBOYHOM 3aMa3KH
[IPOU3BOAUTH I[YTEM €e BBEIKpAllUBAaHUA 10 KPYTy HEOOABUIMM OCTPHIM 3yOuAOM. Bo Bpems
YAQAEHUSI apMUPOBKY BBOA HEOOXOAUMO YCTAHOBUTH BEPTUKAABHO, HAPY>KHOM YacThiO (papdopa

BHU3, PUC. 7, HA HMOACTAaBKe C MOAKAQAKOM IOA (PAAHEL] BOMAOKA UAU PE3UHBI, UYTO YMEeHBLUIAeT
06-34 23



BO3MOXHOCTE IIOBPEXXAEHUSA NpU yAapax. Mo)XHO HpHUMeHATh MeTOA Harpepa AaHIEBEIX
COEAMHEHUH C MOCAEAVIOIUM YAAAEHHEM AapPMHUPOBKH MEXaHUUYECKHUM MOyTeM.
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1 - HaTs>KHas ravka; 2 - HaTsDKHasi CKoba U3 ITOAOCOBOM
CTaAH; 3 - yalllka C apMHPOBOYHON 3aMa3koH; 4 - dhaaHel
BBOAA; J - IAMTA C OTBEpPCTUEM; 6 - IPOKAAAKA;

7 - TOKOBeAyllasi IIMHUABKA
Puc. 7. ApmupoBaHue BBOAa KAaacca

HanpsoKkeHua 35 KB
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6.1.3 3a4UCTUTH IIOBEPXHOCTEL (DAAHIIA OT IIBIAM, PKABYHHBL ¥ MACAQ, & Ty YacTh (PAAHIIE, KOTOPasA
COIMPHUKACAETCs CO CAOEM apMUPOBKHU, €CAH 3TO MPEAYCMAaTPHUBAAOCH 3aBOAOM-U3TrOTOBUTEAEM, IIOKPBITH
OAHUM-ABYMSI CAOSIMH TYTIOIIAQBKOro OuryMa (TeMilepaTypa maaBaeHusa 140-160°C), pacTBOpeHHOTO
B OeH3MHe.

0.1.4 Pa3zBecTHt 3aMa3Ky ¥ HAHECTH ee Ha repMeTU3UPYEMEBIN y4aCcTOK. Pe3UHOBEIE IPOKAAAKHU
AOAKHEBI OBITH IAOTHO IIPUM>XATBIMHA, YTOORI CO3AABATEh AHO AAS 3aAMBAE€MOM 3aMa3KU. OCHOBHBIE
TUNBI, XapaKTePUCTUKM U CBOMCTBA apMUPOBOUYHEIX 3aMa30K, IPUMeHsieMbIX B OT€4YEeCTBEHHOM
SHEPropeMoOHTe, a TaKKe MX pelelThl, pe’XUMbl apMUAPOBAHUA U CYUIKA IIPHMBEAEHH B IIPH-
AOJKeHUH 2.

6.1.5 HeroTophie cTapbie TUIIBI BBOAOB, CHATHIE B HACTOsAIIlee BpeMs C IIPOU3BOACTBA, ObIAU
BBHIIIOAHEHB! C 3allOAHeHUEM He(TAHEIM H30AALMOHHBIM MAaCAOM MAU HU3OAAIMOHHBIMU MaCTH-
KaMH Hd OCHOBe OUTYMOB. [Ip HeoOXOAMMOCTH, 3TH THUIIBI BBOAOB MOI'YT OBITh TAKX€ BOCCTAa-
HOBAEHBI C 3allOAHEHUEM HUX MACTHKOM. PellelITHl HIPUTOTOBAEHUS MACTHKH IIPUBEACHB! B IIPU-
AOJKeHUH 3.

0.1.6 IlocAae apMHUpOBaHUA 1 BOCCTAHOBAEHUS BBOAOB, IOCAEAHNE AOAKHEI OBITH UCIIBITAHBI:

- Ha TepPMEeTUYHOCTh U30OBITOUYHBIM AaBaeHHeM 0,3 MIla (3 Krc/cM?) Macaa;

- IPUAOKEHHEIM HalpsXXeHueM B COOTBETCTBUHU ¢ «O0HeMOM U HOPMAMHU UCIIBITAHVUHY JAEKT-

poobopyaoBaHusa» PA 34.45-51.300-97», «SHAC», M., 1997,

6.2 CbeMHbIe BBOAb]

6.2.1 BBOA TILATEABHO OCMOTpPETH, IPOBEPUTH OTCYTCTBUE CKOAOB U TPELIUH B hapopoBOU
IIOKPHIIIIKE, COCTOSTHNE YIAOTHAIOIUIUX IIPOKAAAOK.

6.2.2 AA 3aMeHBI (apdOpoOBOro U3OAATOPa W VIIAOTHAIOIEM Pe3MHOBOH IIPOKAGAKU He
TpebyeTcsa NoOABbEMa AKTHUBHOM YaCTU M OTCOEAMHEHHsI OTBOAOB BHYTPU 0Oaka, 4YTO yIpolulaeT
peMOHT. AOCTATOYHO OTBUHTUTE IIPUCIOCOOAEHHSA, Kpensliyue U30AATOP, CHATh €T0 U PE3WHOBYIO
IIPOKASAKY, 3aMEHUTE UX HOBBIMU M COOpPATh BBOA.

6.2.3 IlocAe BOCCTaHOBAEHUSA BBOAOB, IIOCAEAHUE AOAKHBI OBITH UCHBITAHBI IIPUAOKEHHEIM
Hanps>KkeHueM B cooTrBeTcTBUH C PA, 34.45-51.300-97.
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7 SAMEHA MACIJIA BO BBOJE

CoBpeMeHHEBIE BBOARI KAACCa HaNpsXXeHHUA BHILIe 35 KB ABAAIOTCS MacAOHAIOAHEeHHBIMU.
B MacAoHalloAHEHHEIX BBOA@X 3aMeHa MacAd U NPOMbBIBKA BHYTPEHHEH H3O0AAIMH OYeHb
TPYAOEMKUM [POLECC, MO3TOMY ero IIPOBOAAT B 3aBUCHUMOCTH OT CTElleHU CTapeHHUs MacAa.

BBOABRI ¢ TBepAOU BHyTpeHHeH H3oAasdAlMed (OykBbl THh, a mo3paHee - T B 0003HaueHUH
repMeTUYHEIX BBOAOB), CEPACYHHKH KOTOPHIX U3rOTOBAEHEI U3 OYMaKHO-0aKEeAUTOBOM U30ASIIHH,
[IpHobpeTamoler IpU TEIIAOBOH 0OpaboTKe MOHOAUTHYIO HEPA3OOPHYIO KOHCTPYKIIUIO, B yC-
AOBUAX 3KCIAyaTallUW PEMOHTY He IMOAAEXKAT.

3amMeHa MacAa BO BBOAAX C OyMA’KHO-MAacAIHOU usoAsinuer (6ykBel BM B 0003HaueHUH
BBOAOB) MOJKeT OBITH IPOU3BEAEHA:

d) C AEMOHTA’>XKOM BBOAAQ C OOOPYAOBaHUA (ABYyMS COCOOAMM);
O) 6e3 AeMOHTA’Ka BBOAAQ.

7.1 llepBniil cnoco® 3aMeHLI MacAa BO BBOAE C AEMOHTAa)KOM.

7.1.1 AeMOHTHPOBATh BBOA C 0O0OPYAOBAHUA H YCTAHOBUTH €r0 Ha CHEIlUaAbHOM IIOACTABKE

(cTouke) (cM. puc. 8,a, 6). K BBOAy NOABeAeHH BaKYYMHasA AMHUS U AUHUU YUCTOTO U IPA3HOTO
Macaa (cM. puc. 9,a, 0).
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a - (happopoBrIe; 6 — MaCTHUHEIE
Puc. 8. Ctollku ¢ BBOAAMU

BaxyyMHas 1 ] :
DAKYYMHAs
JTHHIA Y ~_ ¢ TTTHUA
] = -
2 B
3
MacisiHag
D S F. = TS i MacraHas
1‘||"F S “|"' JIHHHA
BaxyymHas BakvyMHas
JTHHIA JTHHHSA

a - AASI HerepMeTHUYHBIX BBOAOB; O - AASI TepMEeTHUHBIX BBOAOB;
1 - BeHTHAHU, 2 - KaMepa NpoMesXYyTOUHAasA; 3 - BBOAERI
Puc. 9. CxeMa yCTaHOBKH BBoAa AAS 3aMeHbl MacCAa,
BAKYYMHOM 00paboOTKH N 3allOAHEHHUS MAaCAOM
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7.1.2 Arg HerepMeTHYHOro BBOAa:
7.1.2.1 CHATH BO3AYXOOCYIUUTEAL, KOTOPBIA BO BpeMsl paboThl NOACOEAHHEH K OTBEPCTUIO

A3 (cM. puc. 10). BeiBepHyTs npoOKy C3 ¥ CAUTE MacAO U3 THAPABAMYECKOTO 3aTBODA, 3aBEPHYThH
npoOKaMu C YHAOTHeHUeM oTrBepcTusa A3 u C3.

Puc. 10. Cxema pacloAOIKEeHHUSI OTBEPCTHH
B TOAOBe HerepMeTHYHBIX BBOAOB

7.1.2.2 OTBepHyTh NpoOKY BK U Ha ee MeCTO NOACOEAVMHUTHL CUAMKAreAeBBIYM UAM IEOAUTO-
BEIY BO3AYVXOOCYIIMTEABb. ¥ BBOAA AA1 TPAHC(POPMATOPOB CHATH HV>KHUH DKpPaH.

7.1.2.3 BuIBepHYTb NPOOKY U3 OTBEPCTHUA B CTaKaHe (MAM KOHTAKTHOM HAaKOHEYHHUKE) U Ha
ee MecTO BBEPHVTh LITyHep ¢ pe3rbor M14x1,5 (cMm. puc. 11) ¥ DOACOEAUHUTH €ro IAGHI'OM K
CAUBHONH AMHUM. lIIraHr AOAKEH UMeThb MUHHUMAABHYVIO AAUHY U OBITH YHCTHIM,

7.1.2.4 CAUTH MACAO U3 BBOAA U CHSTH BO3AYXOOCYIIUTEAB, @ Ha €r0 MeCTO BBEPHYTH IUTYIIED
c pe3rbon M14x1,5. CoepAuBuTh IUTYIIEP C MACAOIPOBOAOM YUCTHIM PE3HMHOBEIM IIAAHTOM.
[TpokauaTek Uepe3 BBOA ABAa 0ObeMa YHCTOIO CYXOro MacAd npu Ttemmnepartrype 39-40 °C.

7.1.2.5 Orcoepputh oT orBepcTHsa BK (puc. 10) mmaHr MacAOIpOBOAA U MOACOSAVHUTE IUAQHT OT

BaKyyMAMHHUY. OTCOEAMHUTH BBOA OT MACAOCAUBHOM AMHUM M 3aKPAITE IIPOOKOU C YIIAOTHEHHMEM OTBEpPCTHe
B CTakaHe (MAY HaKOHEYHHWKE) U BEIBEPHYThb ITPOOKY MacAOOTOOPHOIO YCTPOMCTBa (CM. puc. 12).

Mo

y

ey

1 - BepxHsasa dapdopoBast NOKPHIIIKA;
2 - COEAUHUTEABHAs BTYAKAQ; 3 - U30AAIIMOHHOE
MAacCAO; 4 - IOAMBUHHUAXAOPHUAHASA TPYOKA; 5 - BBIBOA

MacA0O0TOOPa; 6 - IpoOKa; 7 - pe3HOBas NPOKAAAKA
Puc. 12. MacaoorGopHOEe YCTPOHNCTBO
HErepMeTHYHOI0 BBOAA KAacCCa

Puc. 11. llITynep ¢ pe3p0onn M14x1,5 Hanpsokenua 110 xB
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7.1.2.6 BBepHYTb Ha MeCTO npoOKH WTyIep ¢ pe3bboid M14x1,5 U IOACOEAMHUTD LIAGHT OT
MACAOIIPOBOAA (MACAOIIPOBOA IHEePEKPHIT).

7.1.2.7 TlpoBecT NpeABapUTEAbHYIO BaKYyMHYIO 0OpabOTKY BBOAQA B TeueHHe BpeMeHH,
YyKa3aHHOIo B TaOAule 4.

Tabaumngad

OcTtarouHoe JaBacHue, [1a [TpoaoakHTEAbHOCTH ODPA0OTKH, Y

(MM pT.CT.) NPEIBAPHTEABHOM MOCACAYHOLEH

Hanpsa/KeHue BBoaa, KB

110 666,5(5) 6 6
150-220 666,5(5) 12 12
330 666,5(5) 16 16

500

24

666,5(5) 24

[lo okoHUaHUH BaKyyMHOH 0OpaboTKU BBOA 3aAUTBH MAcAOM C TeMileparypou 35-40 °C A0
2/3 BEHICOTEI CT€KAQ MACAOYKa3aTeAd [IoA BaKYyMOM U OTCOEAUHUTEL OT MACAOIIPOBOAA. BBEPHYTH
B OTBEpPCTHUE MAaCAOOTOOPHOI'O YCTPOMCTBa NPOOKY C YHAOTHeHHeM. [TpoAOAKaTh BaKYYMHYIO
00paboTKy BBOAA COTAACHO TaOAHIle 4, IO OKOHYaHUU OTCOEAUHHUTH OT BaKyyM-AHHHUH.

7.1.2.8 BEIBepHYTE IUTYyILlep U3 oTBepcTus BK, yCTaHOBUTH NPOOKY C YIAOTHEHUEM U 3aAUTH
MAacCAO B TUAPO3aTBOP, AAA UET0O OTKPEITH oTBepcTus Y U A3 (puc. 10). Ilocae 3aAMBKH YHCTOTO
CyXoro Macaa B oTBepcTue A3 A0 HOABACHUS MacAa U3 OTBEPCTUS Y, OTBepCTHE Y 3aKPHTh
NpoOKOH C YIIAOTHEHUEeM, a Ha oTBepcTHe A3 YyCTAHOBUTH BO3AYXOOCYILIUTEAD.

7.1.3 Arg reprmeTHIHOro BBOAA:

7.1.3.1 CHATL U3OBITOUHOE AABACHUEe MacAa U OTCOEAUHUTH OAK AaBACHUS (€CAM OH IIPEAYC-
MOTpP€EH KOHCTPYKIHUEH) U BEIBEpHYTh NPOOKY BepXHel 4acTH BBOAA. Ha MecTo npobKH noAcoe-
AUHUTH CUAHKAreAeBBIH BO3AYXOOCVILIUTEAD.

7.1.3.2 Aaree nOpAAOK POBeAeHUs paboT, KaK U AN HErepMeTHUYHOI'O BBOAQ, HO LUTyLEp B
BepXHeN 4acTU BBOAA MNOACOEAUHUTH K BaKyyMHOM AHMHHUHU dYepe3 MNpPOMEeXKYTOUHYIO KaMepy 2
(puc. 9.0), a UIAQHT OT MacCAOIIPOBOAA - K BEHTHUAIO Ha COEAUHUTEABHOM BTYAKE BBOAQ. 3AAUBKY
MacCAQ IIPOU3BOAUTH AO MOSABAEHUS €ro B IIPOMEXXYTOUYHOM KaMepe NMpUMepHO Ha 1/2 BEICOTHL

7.1.3.3 YIIAOTHUTH OTBEPCTUSA NPOOKAMH ¢ HUIIEAIMH U HOACOEAMHHM, ODaK AaBA€HUdA (IIpU
HaAWYUH B KOHCTPYKILHH). YCTAHOBUTL U30BITOUHOE AGBAEHHE BO BBOAE UAU CHCTEME BBOA - 0aK
AGBAEHUSI COTAACHO YCTAHOBOYHOH KPHUBOM, IPUBEACHHON B HHCTPYKIMH [10 3KCIIAYATAIlU¥ BBOAA.

7.2 BropoH cnoco0 3aMeHBbl MAacAa BO BBOAE C AEMOHTA>KOM.

7.2.1 ITIoArOTOBUTE €MKOCTh, PaBHYIO TPeX HAU YeTHIpEeXKpaTHOMY oObeMy MacAa BO BBOAE.
AeMOHTHUPOBATh BBOA C OOOPYAOBAHUSA U YCTAHOBUTH €ro Ha MOACTABKY B BEPTUKAABHOM IIOAO-
>KeHUH. [Tocae yero cobpaTth cXemMy 1o puc. 13 U TIaTeARHO NPOMEITE ee MAaCAOM De3 IMMoACOeAuHe-
HUSI BBOAA. Ha eMKocTH 1 y MacAOYKa3aTEABHOI'O CTEKAd HAHeCTU OTMEeTKH, YKa3kIBaroue KOAH-
4eCTBO CAMBAEMOIO MAacAd, AASL COOTBETCTBYIOLIEro KAacca HanpsbkeHus BBopa (110, 150, 220,
330, 500 kB}.

7.2.2 Y repMeTHYHOIO BBOAQ Ilepep 3aMeHOH MAacAa CHATh U30LBITOYHOE AdBAEHUE, CHATEH
OaK AaBAeHUA ([IpU HAAMUYHUH).

Y HerepMeTHYHOI'O BBOAA CHATH BO3AYXOOCYUIMTEAb U CAUTH MACAO H3 TMAPO3aTBOpQ, OT-
BepcTud A3 U C3 3aKpHITh IPOOKAMH ¢ YIAOTHeHUeM (puc. 10). BeiBepHYTh NIPOOKY U3 OTBEPC-
THA B BepxXxHeM 4aCTH BBOAA U Ha ee MeCTO BBEPHYTH UITYIep C pe3dndbon M14x1,5.

7.2.3 HapeTh HIAGHT Ha WUTYIIEP U NOACOEAMHUTH €ro K €MKOCTH 1 oA CTpyeHM MacAa, a
BEHTUAB B, nepekpriTh (puc. 13).

BEIBEpHYTE NPOOKY U3 CTaKaHa MAM KOHTAKTHOIO HAKOHEUHUKA ¥ BBEPHYTH LUITYI[eP C pe3L0oU
M14x1,5, coepAMHUTE LITYIIEp Yepe3 NpoMeXyToYHble BeHTUAM B, u B. ¢ eMKocTaMmu 4 u 7.

OTKPEITL BEHTUAU B, 1 B, AAsT HEenpepbIBHOTO IIPUTOKA CBEJKero MacAa, KOTOPoe CAMBAEeTCs
B €MKOCTb 7 B KOAUUECTBE OAHOIO 00beMa, U BEeHTUADb B, 3aKpHITh, a B, B,, B, OTKDHITH;

BxAOUUTE (QUABTP-IIPECC U CAEAUTH, UTOOB! YPOBEHb MAacAd B eMKOCTH 4 He IIpeBbHIaA 1/2
BBICOTE! MaCAOYKA3aTeABHOro crekad. CyeHy OyMard B (PUABTP-IIpecce NpOU3BOAUTHL yepe3 3 4.
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[IpombIBaTE BBOALI 110 KB - 6 4, 150-220 kB - 12 4, 330 kB u Buiuie - 24 4, orobpaTth npodby
MAcCAaQ.

7.2.4 Ilpn MOAOXUTEABHBIX MOKa3aTeAsIX IIPOMBIBKY MPEKPaTUTh U II€PEeKPHITh BEHTUAH B,
¥ B,, CHATH WITyLlep CO CTaKaHa U YIAOTHUThL OTBEPCTHUS NPOOKAMH C HUIIICAEM Y TepMeTHYHBIX
U NPOOKOH C YIIAOTHEHMEM Y HerepMeTHUYHBLIX BBOAOB.

7.2.5 IlopcoepAHUTEH HIAGHT OT BaKyyM-HAacoca K LITyIlepy B BepXHEM YacTU BBOAA, OTKPLITH
BEHTUAB B, U BKAIOUHTE BaKyyM-HacocC. BakyyMupoBaTh BBOABI Ha KAAcC HanpsikeHusa 110 kB -
4 4y, Ha 150-200 kB - 8 4, Ha 330 KB u BuillIe -12 4 IpH OCTAaTOUHOM AAGBA€HHH He Ooaee 666,5 I'la
(5 MM PT.CT.).

7.2.6 CobpaTh BBOA B UCXOAHOE IOAOKEHHe U 3arepMeTU3UpoBaTh NPOOKH.

ITpmryMevyanmae — B cayyasax, KOrAa CpoKH 3aMeHBLI MacAa COBIIAAQIOT CO CPOKOM PEMOHTa
0OOpPYAOBAHUS, MAaCAO MOXXHO 3aMeHSATh Ge3 AeMOHTa’ka BBOAOB, TaK KaK HIJKHSS 4aCTh BBOAA CTAHOBHTCSI

AOCTYITHOU.

K BakyyMHacocy

]
—_\\ Bs 4
>
X B4
M L
>

1 - eMKOCTB C MaCAOM AASI 3aAMBKU BBOAQ; 2 - BBOA, 3 - CTOMKA;
4 - eMKOCTb C IIPOMEIBOUHBIM MACAOM; O -~ COEAUHUTEABHEBIE INAQHTH;
6 - PUABTP-TIpECC; 7 - eMKOCTb I'PSI3HOTO MacAa; B, - Be- BeHTHAH

Puc. 13. CxeMa 3aMeHBI MacAa BO BBOAE C AEMOHTa)KOM

7.3 3aMeHa MacAa 6e3 AeMOHTa>ka BBOAQ.

7.3.1 IloAroTOBUTE €MKOCTh AASI MACAQ, KoTopasi B 3-4 pa3a 00oAbllle 060'b€Ma MacAa BBOAA U
HMeeT BO3AYXOOCYIIUTEAL HA ABIXQaTEABHOW TPYOKe, a B HM)XKHEM YacTU - HITyIlep C BEeHTHAEM
AASl TIOACOEAMHEHM IlAaHra. B eMKOCTE 3aAuTE IMoAorpeTroe Ao 40-55 °C TpaHcdopMaTopHoe
MACAO (CA€AUTH, 4YTOOBI He OKHMCAMAOCH) ¥ YCTAHOBUTH Ha €MKOCTD BHILLIE PACUHIMPUTEASI BBOAQ.

7.3.2 Ilocae 3TOro 3aMeHUTH MACAO B THAPABAHUECKOM 3aTBOpPE BBOAQ, CAUBas ero yepes
orBepcThe C3 (cMm. puc. 10). 3areM yepe3 orBepcTHe A3 BBeCTH HeOOABIIIOE KOAHUYECTBO MacCAa
AASL IDOMBIBKH 3aTBOPQ@, CAUTH €ro, 3aKPHITh OTBEPCTHE CAUBQA, 3aIIOAHUTE ITIOAHOCTBHIO THAPABAU-
YeCKUM 3aTBOP CBEXXHUM MACAOM M 3aKpPLITh OTBepCTHE A3 NpoOKOM C YIIAOTHEHHEM.

7.3.3 3aMmeHUTh NpoOKY oTBepcTyua BK (puc. 10) mwrryriepos ¢ pesnbort M14x1,5 (cMm. puc. 11),
HaAeTb Ha Hero IIAAHT OT eMKOCTH CO CBe’KHM MAaCAOM H 3aAUTH BBOA IIOAHOCTHIO.
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7.3.4 11IAnQHT TOACOEAUHUTEL K MACAOOTOOPHOMY YCTPOMCTBY U HallpaBUTh €ro B CBOOOAHVIO
eMKOCTb, OTKpPBITh BEHTHAU Ha AMHUAX €MKOCTH CO CBEXKUM MAaCAOM M MacAooTbopa, obecrne-
YATH HEIIpepHLIBHBIM IIOTOK MacAaa uyepe3 BBOA. C MOMOUIBIO 3aIIOPHOrO YCTPOMCTBA Ha MacCAO-

OTOOpE peryAupoBaThb CAMB MAacAa, T.K. BBOA MOCTOSAHHO AOAJKEH OBITh IMMOAHOCTBIO 3allOAHEH
MacAOM.

Hepes BBOA NPONYCTUTH TPeXKpaTHBIM 00beM MacAa, NMepeKpPbiTh BEHTHAU, CHATH LIAQHT U
B3ATh IPOOY MaCAa U3 BBOAA Uepe3 MACAOOTOOP Ha UCHBITaHUE IIOCAe 6-8 4 oTcTos.

7.3.9 BBOA NOACOEAVHMTE K BaKyyM-HacOCy ¥ BaKyYyMUPOBATh Ha KAacc HanpsiKeHus: 110 kB -
2 4, Ha 220 kB - 60 4, Ha 330 kB u BHIIe - 10 4 ¢ oCcTaTOYHEIM AaBAeHUeM He Ooaee 1333 [la
(10 MM pT.CT.).,, Aaree BaKyyM CHATh, YCTAHOBUTh HOPMAABHBIA YPOBEHL MacCAa COTAQCHO HHCT-

PYKIMH IO 3KCIIAyaTanuy, a orBepctue BK (puc. 10) 3akKpeITH HPOOKOU C YIAOTHEHHEM U IIOACOE-
AMHUTb BO3AYXOOCYILUTEAD.

7.3.0 TTocae 3anreHBI MacAa BBOA Ha Kaacce HanpsikeHus [TO KB AoakeH HaxoAuThCa Oe3

HanpsoKeHuss He MeHee 30 MUH , a Ha Kaacc HanpsbReHus 220 kB - He MeHee | y u 330 u BrIlIE -
He MeHee 2 u,

IIpaymMevyansmsa

1 Macao, 3aAlBaeMoe BO BBOA, AOAJKHO OTBe4aTh TPeGOBAHUAM CTAHAAPTOB M TeXHHUYECKUX YCAOBHHM,
a TakKXXe «O0BeMy U HOpMaM UCHBITAaHHA 3AeKTpoobopyaoBaHus PA 34.45-51.300-97», «OHAC», M., 1997.

2 3aABaeMoOe MaCAO AOAJKHO OBITh CYXHM, OTBAKYYMHUPOBAHHBIM, UMeTh NPOOUBHOE HaINpsirKeHHe He
HUyKe S0 KB, BaarocoaeprkaHue AOAKHO OBITH He Goaee 10 r/T.

3 OYUCTKY MacAa, CYUIKY IPOU3BOAUTE C MOMOIILIO YCTaHOBKH YBM-2 (B HacToslllee BpeMsi CHATA C
[IPOM3BOACTBA) AU YBM-3. B HacTos11lee BpeMs BRIITYCKAETCA YCTPOHCTBO AN AOAHBKU BBICOKOBOABTHEBIX
BBOAOB A€ra3dupoBaHHBIM MacAOM YAB-2M npounssoauTeAbHOCTBIO 140-150 cM® 3a 0puH XoA, TIpH oTCyTCTBUU
yKa3aHHBIX YCTAHOBOK MOJKHO IIOAB30BAThCS TEXHOAOTHUECKOH cXeMOH (pHUc. 14).

4 BBUAY TOro, 4TO MaCTHKOHAIIOAHEHHEIE BBOABI HMEIOT He3HAUUTEABHOE NIPpUMeHeHUe, onepaliin o
X PEMOHTY AQHEI B IIPHAOKEHHUH 3 U He BKAIOYEHHBI B OCHOBHOH MaTepHaA.

O PesyAbTaThl UCHBITAHUM IIOCAE€ PEMOHTA AOAKHBI CPaBHUBAThCA C AAHHBIMH «O&6bheMa M HOPM

UCMBITAHUA 3AeKTpoobopyAoBaHus PA 34.45-51.300-97», « OHAC», M., 1997,

gl

rojJiesxaliee {6pabortantoe
obpabotke \ Aacio

I - eMKOCTB AN TIDOTPEBA MACAQ; 2 - CeTYATHIH (PUABTD; 3 - AACOPOEphI C LEOAHTOM
Puc. 14. CxeMa yCcTaHOBKH AAS CYHIKH MacAa
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8 SAMEHA MACIJIA B BAKE AABJIEHHMA U NPUCOEAMHEHME K BBOLY

YYUTEIBAsA, UTO B PEMOHTHBIX MacTEepCKUX 0aK AaBAEHHS pa3bopKe He IOAAEIXKHT, 3aMeHY
MacCAa TIpU HeOOXOAUMOCTU HNPOU3BOAUTHL B CACAVIOLIEeH IIOCAECAOBATEABHOCTH .

8.1 CHATL AaBA€HHEe B CUCTeMe BBOA-OAK AABAEHUS, HepeKPbITb BEHTUAU U OTCOCAUHUTD
OaK pAaBAEHUSI OT BBOAQ, 3ArAYIIUThL COEAUHHUTEABHVIO TPYOKY.

8.2 OTBEepHYTh HAKUAHVIO FalKy C TAYXUM HHUIIEAEM, CAUTb MACAO Yepe3 OTBEPCTHE, PAacCIIo-
AOJKeHHOe Ha OOKOBOU MOBEpPXHOCTH. I IpOMBITE 6aK UHMCTBHIM MacAoOM M coOpaTh cxemy (cM. puc. 15).

1
LRE
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W 1N (N
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S

I - eMKOCTb C YUCTEIM MacAOM; 2, 4 - KpaHbl; 3 - HACOC; J ~ 6aK AaBAeHU;
6 - OTBepCTHe Ha ODOKOBOM NMOBEPXHOCTH; 7 - MAHOMETP

Puc. 15. Cxema zaMeHb! MacAa B O0aKe AaBAeHUI

8.3 bak AaBAeHUst O YCTAHOBUTH BBEpPX OTBepPCTHEM 6 Ha OOKOBOU HOBEPXHOCTU M OCTABUThH
ero OTKPBITHEIM. 3aIIOAHUTE OAK MAaCAOM IIOAHOCTBIO Y TIHATEALHO VIIAOTHUTHL OOKOBOE OTBEPCTHE
Nnpo6bKoHu ¢ HunmneAeM. C nmoMoIbio Hacoca J 3aKkadaTh MAacAo B 0aK AaBA€HUS A0 HEOOXOAUMOTO
AGBA€HHUSA, YKA3aHHOTO B MHCTPYKIUU IO 3KCIIAyYaTallud U OTCOECAMHUTEHL HACOC.

8.4 CHATH OTAQYy OaKa AaBA€HUS, CAUBasi MAaCAO B MEPHYIO eMKOCTh. [Ipu CcHUIKeHUUu AaBAe-
HUA A0 «0O», OTAQYY CPaBHUTE C OTAQUeM, VKa3aHHOM Ha LUIUTKe OakKa AaBACHUA.

8.5 3anoAHuUTL 6aK MacAoM A0 AaBAaeHMs 0,3 MIla (3 Krc/cM?), OTKPBITh BEHTHAL ¥ IPOMEITh
COEAUHUTEABHYIO TPYOKY. IlocAe 3TOro mpuoTKpBITE BEHTHAL Ha BBOAE H IIPU BHITEKAIOIEM

MacCAe M3 BBOAQ U DaKa AGBACHHUS IIOACOEAUHHUTH TPYOKY K BBOAY, @ 3aTeM HOAHOCTBIO OTKPHITE
BEHTHAB Ha BBOAe U DaKe AQBAEHUSI U ONAOMOUPOBAThH HX.

ITpaoryMeda HH e — YHYTOOH YyOEeAUTHCH, YTO BBOA NOAHOCTBIO 3allOAHEH MACAOM, HeOOXOAUMO
IIPHOTKPHITH NPOOKY Ha BBOAE (HaBepXy) U IIPU NOABAEHUH MAaCAd HAASKHO ee YIIAOTHUTE. AdAaee YCTaHOBUTE
HeoOXOAMOe AaBAEHHUeE,

9 SAMEHA BBOAA

AASl 3aMEeHBl BBOAQ, YCTAHOBACHHOI'O Ha TpaHC(OopMaTope, 3allOAHEHHOI0 MAaCcAOM, HEOOXOAUMO
13 TpaHCopMaropa YaCTHYHO CAMTL MACAO AO YVPOBHSA HIDKE (PAAHILIA YCTAHOBACHHOT'O BBOAQ.

9.1 CobpaTh TEXHOAOTHYECKYIO cXeMy (puc. 10), nepeKphITh BEHTUAL HAa MAcCAOIPOBOAE K
PacIUIMPHUTEAIO U CHATh ra30BOE DeAe TpaHcdopMaropa, a BMECTO Hero BpeMeHHO YCTAaHOBHTD
OQYOK C MACAOYKAa3aTeAeM M BaKyyMMETpPOM.

9.2 BRKAIOYMTH BaKYYMHBIM HAacOC M CO3AaTh BAaKyyM B TEXHOAOTHYECKOM €MKOCTH U Oauke
He HUXKe J,3 Klla, CAUTEH IOA BaKyyMOM HeOOXOAMMOE KOAMUYECTBO MacAa M3 TpaHcdopMaropa
B TEXHOAOTHYECKYIO €MKOCTh C IIOAaYer CYXOro a3oTa B HaAMACAsIHOE IPOCTPAHCTBO.

9.3 Ilpou3Bectu 3aMeHY BBOAOB B TeuyeHMe 30-40 MMH Ha OAVH BBOA M BHOBBL CO3AAQTh
BAKyyM B TpaHcdopMaTope B TeueHue 2 vy,
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9.4 He cHuMas BakKyyMa AOAMTL B TpaHcOpMaTOpP MACAO AO NOSIBAEHUSA €ro B yKalaTeAe
BpeMeHHOro Oauka.

9.5 CHATH BaKyyM, CHATH BpeMeHHH! GauoK U Ha €ro MecTe YCTaHOBUTH ra30BOe peAe.
9.6 OTKpBITE BEHTUAL Ha MACAONPOBOAE K PaCHIUPUTEAIO U CIYCTUTHL BO3AYX.
9.7 AOAUTHL MacAo (IIpU HeOOXOAUMOCTH B paCUIMPHUTEAb) U pa3obparh cxeMmy).

ITpuoraeva HHEe — AN KOHTPOAS KaueCTBa MacAa CAEAYeT A0 Havdara U NOCA€ OKOHYAHHUSA padoT
OTOOpAaTh MPOOLI MacAa U3 0aKa TpaHCdopMaTOpa Ha BAAroCOAEP>KaHHE, ra30CoAeP KaHHe U MpoOOoH.

2
~d

3 | 0 J 4 3
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[ g, |

I - 6a4oK; 2 - paClIUpHUTEAD; 3 - A30THBIA OaAAAOH,; 4 - TepMOCH(OHHBIH (PUABTD;
O - BAKYYMHBIM Hacoc; 6 - TeXHOAOTHYeCKast eMKOCTh; 7 - MacAoHacoc; 8 - 6aK TpaHcgopMaTopa

Puc. 16. TexnoArornyeckast cxemMa CAUBa Macaa AAA 3aMeHbl BBOAA

10. PABBOPKA U CBOPKA BBONOB B PEMOHTHOM MACTEPCKOM

PeMOHT BBOAOB C pa3zbOpPKOU HYIKHO IIPOU3BOAUTE B ClielIHAaAM3UPOBAHHOM MacTepCKOH, B
CYXOM, TENAOM, YHUCTOM NOMEUIeHHH NIPU HAAUYUU COOTBETCTBYIOUIHMX HMHCTPYMEHTOB U I'PYy30-
NOABEMHBIX MEXaHU3MOB. TeXHOAOTHSA pa3bopKU U COOPKHU pa3HbIX MACAOHAIIOAHEHHBIX BBOAOB
OTAHYAETCA He3HauuTeAbHO, [lo3TOMY B 3TOM pas3peAe paccMaTpuBaeTcda pa3bopka U CcOOpKa
HanboAee pacnpoCTpaHEHHBIX HerepMeTUYHBIX U IepMEeTUYHBIX BBOAOB.

10.1 3a cyTku A0 peMOHTa BBOA OUUCTHUTH OT I'PsA3M, MBIAM U IIOATEKOB MacAa, Hacyxo Ipore-
peTs CaArpeTKaMU Hapy’KHY10 MOBEPXHOCTE U YCTAHOBUTE B BEPTUKAABHOM MOAOXKEHHUH B IIOMe-
[IIeHHU Ha peMOHTHOH MAOIIaAKe NpH TeMmneparype He HuxXe 10 °C,

Ha puc. 17 npuBopAUTCA ITAQH pEeKOMEHAYeMOr'o BapuaHTa MaCTEepPCKOU.

Kinanonag *
JUTA XHMHK-
KaToB 1

BakyyM .

CYWHIBHAR NMEYb |} MacnoxosgiicTso

M gy wew Wy W e

PeMonTgasg
MacCTepCKast

H Qymesad

Jlaxposansnas

Cknan Mexanuteckas
3AMACHAX MacTepckat |
yacrei 1

25000 —mMm8™@8m8™8m8m ———m————

Puc. 17. Macrepckasg o peMOHTY BBICOKOBOABTHBIX BBOAOB
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Pa306opKy ¥ cOOpKY BBOAOB Ha KAACC HANpsKeHUss A0 150 KB npou3BOAAT Kak B I'OpH30H-
TAABHOM IIOAOJKEHHU Ha CIIelIHAABHOM CTaHKe (CM. pucC. 18), Tak U B BEPTHKAABHOM IIOAOXKEHHUH,

d Ha KAaacc HanpspkeHusi 220 KB ¥ Bhille - B BEPTHKAABHOM HOAOXKEHUH Ha CIelUaAbHOM
creHAe. Ha puc. 19 nokazaHa cxema pa3bopKd U COOPKH BBOAOB B BEPTUKAABHOM TOAOXKEHHH.

10.2. Y BBOAOB AA TPAHC(OPMATOPOB CHATHL HUJKHUM 3KPaH, a U3 BBOA@ C THAPABAUUYECKHUM
3aTBOPOM (HerepMeTUUYHBIX) CAUTHh MACAO.
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I - cynnopT; 2 - HanpaBAAOIIAA IITAaHra, 3 - NOACTaBKa; 4 - KapKac; 5 - KaTKH
Puc. 18. CTaHOK-TeAeKKa AAA pa30OpKHU U COOPKH BBOAOB
B TOPU30HTAABHOM MNOAOKEHHNHU

i
¢

B) r)
a - CO CHATBLIM pacUHIUpHTEAeM; O - CTPOMOBKA NOKPhLIIIEK NPHU pa3topKe BBOAOB;
B - 683 BerHEﬁ HOKpr.LIKH; I' - IIOA'BEM H3OAAILIHH

Puc. 19. Cxema TeXHOAOTHYECKHX oIepanuyl pazOOpKHN M COOPKH BBOAA
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bMT
0-45
TAABHOM ITOAOJKEHUHU, HA CIEIMAaAbHOM CTaHKe (puC. 18) B CAeAyiolled IMOCA€AOBATEABHOCTH:

- OTBEPHYTh U CHATh KOHTAKTHYIO KAE€MMY, BEIOUTH UITU(MT U CHATH KOHTAKTHYIO LUIMHABKY
(Ha PUCYHKe He IIOKa3aHo);

- CHATHh MACAOVKA3aTeAb J;

- OTBEPHYTH U CHATH IIPOMEXYTOUHYIO 2 U YIAOTHAWINYIO [ BTYAKH;

- OTBEPHYTh OOATEI, CHATH KOABILIA [] U KOXyX [4 pacuiupureas, 3a@HUKCUPOBATH MECTO
PAcOAOYKEeHUsT BepXHeu ranku 4 Ha tpybde &,

- U3MEPHUTE BEICOTY IPYXXUH [2 B COKAaTOM COCTOSSHUHM U OTBEPHYTH ralKy 5, IPpUAEP>KUBAsI
TPyOy OT NPOBOPAYUBAHUSI;

- CHATh WauOy 6 HapA NPY’KUHAMU, NPY’KUHE [2, H1aW0y 7 MOA NPYKUHAMHU, KOXKYX T'HAPAB-
AMYEeCKOro 3arsopa 19, moppAoH 10 ¥ BRHIBEpHYTH TPYOKH YPOBHS MacAa B I'MAPABAWYECKOM 3arT-
Bope [3, ABIXaTeABHVIO TPYOKY [7 U BepxHIOIO (dhapdopoByIO HOKPHIIIKY 9;

- OTMAATh IIPOBOAHUK U3MEpPUTEABHOrO BBOAQ;

- OTBEpHYTHL rauky 18 U3 cTtakaHa 19 Ha HUKHEM KOHIe TPYOHl 8 U CHATH 1aubdy 21,

10.3 Pa36opky 4 cOOpPKY BBOAA ~110/630-Y1 (cm. puc. 20) TpoU3BOAUTEL B TOPHU30H-
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a) paspes BepxXHel 4YacTH BBOAA C TPYOKOH
s ‘ YPOBHA MAacAa; 0) pa3pes3 BepXHeH 4acTH
BBOA@ C ABIXaTeAbHOM TPYOKOH; B) pa3pes
HI>KHEH YacTH BBOAQ;

1 - ynaoTHAOIAsA BTYAKQ; 2 - IIPOMEXKYTOUHAs]
BTYAKd; 3 - MAaCAOYKa3aTeAsb; 4, 5, I8 - rauky,
6, 7, 21 - m1aioLl; 8 - TpyOa; 9 - BepXHss
IIOKpPHILIKA; [0 - TOAAOH; 11 - KOABLIO
KOoHcepBaTopa; 12 - npy>KUuHbL, 13 - TpyOKa
YPOBHSA MAacAa B THAPAaBAHUYECKOM 3aTBOpe;
14 - HapY>XHEIH KOJKYyX KOHCepBaTopa;

[5 - KOXKYX 'MAPABAHUECKOro 3aTBOPA;

16 - ynnaoTHeHHe; 17 - AbIXaTeAbHast TPYOKa;
19 - cTakaH; 20 - U30ASAIMOHHBIN OCTOB;

22 - HUKHAS NOKPHBILIKA
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- C IOMOIUBIO BpeMeHHBIX OOATOB U phlyara OTBEPHYTH CTaKaH, IPUAEPIKUBASI TPYOY ra3oBbIM
KAKOUOM;

- CHATHh HUXKHIOK (hapdopoBYIO NOKPHILIKY 22, BBIHYTh OCTOB BBOAA 20 M YAOXXUTH €ro Ha
AepEeBAHHBIE ITOACTABKY;

- IPOBEPUTH BCE AETaAH, UCIPABUTH NOBPEXAEHHS U, IpU HEOOXOAMMOCTH, 3aMEHHUTH
AETaAH,

- IPOMAa3aTh MPOTOYKH ITOA IPOKAAGAKM pe3uHOBHIM KaeeM Ne 88-H (cM. nmpuaoskeHue 4) u
VAOKUTHL B HUX pPe3rHOBbIe IIPOKAAAKH,

- coOpaTh BBOA B IIOCAEAOBATEABHOCTU OOpaTHOM pa30opKe;

- BBOA YCTAQHOBUTE Ha ClIeIIUAABHBIM CTEHA AA BAKYYMHOU O00pabOTKH U 3alIOAHEHHS MACAOM;

- IPOBECTHU TUAPABAMYECKHUEe U 3AEKTPHUYECKHEe UCHBITAHUSA B COOTBETCTBUH C «OO0BLEMOM H
HOpPMAaMU HCHEBITAHUM 3AECKTPOOOOPYAOBAHUS”.

ITpaMevyarnsa

1 I'lpu 3ameHe dapdopoBLIX ITOKPLIILIEK HEOOXOAUMO CPaBHUBATh UX AAUHY. AAMHaA HOBBIX (hap(oOpOBHIX
NOKPHIIEK MOXeT OBITh Ha 20 MM Kopo4e CTaphIX, HO He AAUHHee. [lepea yCTaHOBKOH NTOAAOHA IPOBEPUTE
COOTBETCTBHE PACIIOAOKEHUS TPYOOK 1 IMPOOOK U C IIOMOIIBIO IIPOAYBKH YOEAUTHCSE B OTCYTCTBHH 3aKYyIIOPKU
OTBEPCTHH.

2 CxaTue NpPYy>XUH NPOHU3BOAHTL IO paHee CHATHIM pa3MepaM, a [MpU 3aMeHe HNOKpHIIIEeK - C YYEeTOM
H3MEeHeHUH UX pa3MepoB.

[ bMT

10.4 Pa360pKy 1 cOOPKY BBOAA T -110/630-VY1 (puc. 21) npou3BOAUTH B TOPU30HTAABHOM

MOAOKEHHUM Ha IMOACTAaBKaX MAHM cTaHKe (puc. 18):

- CHAATb KOHTAKTHYIO KAeMMY 27, OTBEPHYTE MIEPBYIO FauKy 25 M CHATH 3alJUTHBIM KOXYX
7, OTBEPHYTb BTOPYIO raiKy 24, CHATh CTOHNOPHYVIO 11anby I, ¢paaHel] ¢ yHOpOM 2, OTBEPHYTH
OOATEI M CHATH (bAaHell 3 U chaaHell 9;

- OTBEPHYTH BHUHTHI 6, CHATHL AHadparMy 8 ¢ daaHueM 5. AAS IIOCAEAYIOUIEH NPAaBUABHOMU
cOOpPKM 3aPUKCHUPOBATh MOAOXKEeHUE pe3b00BOM BTYAKU 22 Ha TpyoOe;

- BEIHYTH CUAB(QOHHBIH pacuiupuTeAb [2 ¥ U3MepUThb pasMep HNPYXUHEB [7 B CKaTOM
COCTOAHUM;

- OTBEPHYTHh YCTAaHOBOYHBIE BHHTH ZI, pe3b00BYIO BTYAKY 22, AUCK 20,

- CHAATh AMCK 19, NIpy>RUHBI U Kopuyc 11,

- CHATBb BEPXHIOIO HNOKPHIIKY [J, OTNAATE NPOBOAHUK U3MEPUTEALHOIo BBOAQ, OTBEPHYTH
OOATHI 28 U BEIHYTH (pAaHel 20;

- 3a(PMKCHUPOBATH IIOAOKeHHe CcTakKaHa J0 Ha Tpybe 33, OTBEpPHYTH ero, IpUAEpPKUBasA
TPyOy ra30BEIM KAIQYOM;

- CHATHh HUJKHIOIO MOKPHINIKY 31, BLIHYTh U3OAAIUOHHEIA OCTOB 32,

- OCMOTPEeTh U OTPEMOHTHUPOBATH BCE AETAAMU,

- coOpaThk BBOA B IOCAEAOBATEALHOCTH OOparHou pa3bopke. Bo BpeMsi C)KXaTHUA NPYKUH
YCTAHOBHUTH KapTOHHYIO OOOMMY, KOTOPYIO IIOCAE€ H3BATH;

- OTBAKYYMHPOBATh BBOA U 3alIOAHHUTH €ro MacAOM;

- IPOU3BECTU 'HAPABAHYECKUE U SIAEKTPHUUYECKHE UCTIBITAHUSA COTAaCHO « OO bpeMaM U HopMaM
MCIIEITAHUM 3A€KTPOOOOPYAOBaHHUA», YCTAHOBUTH AQBA€HUE B COOTBETCTBUU C TeMIIEpaTypou
OKPpY>Xarollero BO3AYXa.

10.5 Pa36opka sBopAoB EMB u I'BEMB aHarorndyHa paHee paCCMOTpPeHHBIM, C TOU AMIIL
pasHUIlEM, UTO B HU)KHEH YacTH 3THMX BBOAOB BMECTO CTaKaHa PacIlOAOKEeH KOHTAaKTHBLIM HaKo-
HeYHHK. KpoMe Toro, HWKHSS IMOKPHIILUKA HEKOTOPBIX BBOAOB IIEHTPUPYETCS KOABIIOM, & BEPXHSIA -
MeXaHUUYeCKU KPEelUTCA CyXapsMH K COEAMHUTEALHOHU BTYAKe, MexaHudyeckoe KpelAeHHe 3aK-
PLIBAETCS 3KPAaHOM,

TakuM 00pa3oM, MpHd pa3bopke BBOAOB AASl MACASHBIX BRIKAKOUATEAEU, AAS TOTO YTOOBI CHATH
BEPXHIOIO NIOKPHIIIKY, HEOOXOAMMO OTBEPHYTEH MeXaHWYeCcKoe KpenAeHHe, a AAA CHATHUA HIDKHEHN -
CHATH ILIEHTPUPVIOLee KOABIIO U OTBEPHYTHE HAKOHEUHUK.

34



I[Ipu cOOpKe BBOAOB AASA MACAAAHBIX BEIKAIOUATEAEH, UMEIOUIUX MeXaHUuueCcKoe KpelAeHUe
BepXHeUd MOKPHILUIKH K COEAUHUTEABHOHN BTYAKE, HEOOXOAUMO CHadaAda YCTAHOBUTH 3TO Kpell-
A€HHE, a 3aTeM NPOU3BOAUTE CTAXKKY BBOAA IPY>KUHAMMU.

EcAu BO BBOAGX OTCYTCTBYET MeXaHHUeCKoe KpelAeHHe HUJKHEHN MOKPBIIUKU K COEAUHUTEABHON
BTYAKE, AAS1 Pa3zbopKH U COOPKHU IIPUMEHSIOT NIPUCIIOCOOAEHUSs], ToOKa3aHHble Ha puc. 22 U 23.

.
L

i

Mecto AN A" | EH A el
¥ R
bt T I ==re
22 -
21 ' / 10 d) BEPXHsisl 4aCTh BBOAQ; O) HUIKHsISI YaCTh BBOAAQ;
T~11 I - cTonopHasa manoda; 2 - paaHen € yIoOpoM;

20 ,E? { 3 - dbaaHel; 4 - pe3HHOBOE YIIAOTHeHHe; O - paaHel;
19 ;ﬁ 2 6 - BUHT; 7 - 3aLUTHBIN KOXKYX; 8 - Aladparma;

9 - dbaaHel; 10 - pe3nHOBOE YIIAOTHeHHe; 11 - KOpNOYyC
KOMIIeHCAaTopa; 12 - cuAbOoHBl; 13 - HallpaBASAOLIHE
YCTPOHUCTBA; 14 - pe3UHOBOe YIIAOTHeHHe,; 15 - BepXHss

U HUXKHSIA MOKPHIWIKY; [6 - TpyOa; [7 - NPY>KHUHHI,
LY 1 18 - cTaAnbpHAA WNUABKQE; 19 - HAOKRUMHOHU AMHCK,
[ o =2

I?’

¢
3;/7WW 20 - f,HCK; %1 - YCTAHOBOYHBINM BUHT; 22 - BTY:}KEI'
A 14 pe3b0oBas; 23 - KOHTAKTHasA WIHABKA; 24 - ralka,
25 - ravika, 26 - OOATEI C rakaMi; 27 - KOHTaAKTHaA
KAeMMa,; 28 - 00AT; 29 - pAaHen, 30 - cTaKaH;
J1 - BepXHAa U HUKHAA [TOKPLILIKH;
32 - H3OASIIMOHHBIN OCTOB; 33 - TpyOa;
34 - pe3HHOBO€ YIIAOTHEHHEe

Puc. 21. 'epMeTHYHBIN BBOA
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['BMT y
10.6 Pa3Gopky u cOOpKy BBOAQ 25 -110/630-¥Y1 (puc. 24) Nnpou3BOAUTL B CAEAVIOLEH

ITOCAEAOBATEABHOCTH.

- CHSAITh KOHTAaKTHYIO KAeMMY [, OTBepHYTh FauKy 2, CHATH 3alIUTHBIN KOAIIAK 9, OTBEPHYTL

BTOPYVIO FaMiKy 2, CHATL (baaHell C YIIOpOM 3, OTBEPHYTE OOATH O, CHATHL (MAaHUHI 4, 6 U &,
AMadparMy 7, ¥ KOHTaKTHYIO UIIHABKY 20,

- 3aPUKCHUPOBATL pacHoAOXXeHUe pe3b0OBOU BTYAKU I8 Ha TpyOe I7 U dpaaHua 19 Ha
pe3s0OBOU BTYAKe [8, OTBEpHYTH BTYAKY;

- CHATH Kopnyc [0, BeIBepHYTb OOATHI 12, CHATh CUABPOHHEIN paclIUpUTeAsL [, 3apHUKCH-
pPOBaTh MOAOXKEHHE AUCKA 16 Ha TpyOe M pa3Mep CXKAThX NpPYyXKAH 14,

- OTBEPHYTh AMCK 16, yCTAHOBUTH AOMKpAT IIOA CTAKaH, CHATEH WanuOy 15, npy>KuHLL 14 U
HUXXHIOIO YacCcTh Kopnyca 13 (ITOAAOHAQ);

i

By

3

|

|

]

i
{1 -

]

. U2 ! - cpbeMHasl NAMTA; 2 - CTATUBAKOIINE UINMHUABKU
ni:!

C KOMIIAEKTOM raek; 3 - MHBeHTApHLIN CTYA

._,._-—Il_-', i 1
T 10 gl K

Puc. 22. CxeMa yCTaHOBKH IIPHUCIIOCOOAEHHUI
A AAS pa3zOOpPKH BBOAOB

! - nuxxuasa dapdopoBast IOKPHILIKA; 2 - pe3uHOoBasA Maiba;
3 - cTaAbHasl NANTA, 4 - CTAXKHAA UINHUABKA, 5 - CTaAbHAA IIAaHKa

Puc. 23. IlpucnocodbaeHUs1I AASl KpeHNAeHUSI HHUKHEHN INOKPHIIIKH
K COEANHHTEABHON BTYAKEe BBOAA



19 i —
.;’# i _ 7
18 _ R 12 | =7
ot P8
H = =l
16 — =
15 == ==
X______ _1 _: - ~ - 7T
S A il "///,
14 L —
HiH =1
PSS o a - BepXHssS 4aCTh BBOAQ; O - CPEAHsIsT YacCTh
D 12 BBOAQ; B - HIDKHsSA YaCTh BBOAQ;
— 13 | - KOHTAKTHasA KAeMMa; 2 - rauky,
2) 3, 4,6, 8 19, 28 - dbraunuwy; 5, 12, 23,

2 1 27 - BOATHL; 7 - AMapparMa; 9 - 3alUTHBIH
KoAmak; 10 - kopnyc, 11 - CHAB(DOHHBIH

Pt o
28 % '23?'»’ <2 paclIHpUTeAb; [3 - MOAACH; [4 -TIPY’KUHBI,
5 ‘q!:‘b::?\% ; . .
3 %??‘m% = 59 15 - manoda; 16 - AUCK; [7 - TPpyOa;
< K&\_h 18 - pe3pdoBast BTyAKa; 20 - KOHTaKTHasd
24 3% § o INNHABKA; 21, 30 - BepXHAA U HUIKHsISA
; § o MNOKPBIKY; 22, 26 - BKAGABIIIIY;
i'; N ] 24 - U3OAAIMOHHEIN OCTOB;
3_m 25 - coeAMHUTeABHasl BTYAKa; 29 - cTtakaH
LRSS
*',;;;ﬁ“i [ BMT
T Puc. 24. BBoa 013 —~220/2000- Y1
6) B)

- OTBEPHYTH OOATEHI 23 Ha COEAUHUTEABHON BTYAKE 25, CHATh BKAAABILIH, KpENsilliie BEPXHIOLO
[IOKPBIIIKY, CHATH BKAAGABIIIU 22 U OTHAATH NPOBOAHHUK U3MEPUTEABHOI'O BBOAQ;

- OTBEPHYTb OOATHL 27 U CHATH (pAaHel 28,

- OCBOOOAHUTH OCTOB OT COEAUHUTEABHOU BTYAKH 25 U HUXKHEU NOKPHIIIKHK 30, U TOAOKUTDH
€ro Ha AepeBsiHHBIE MOAKAAAKU,

- OCMOTpPETb AETaAU (IIpH HEOOXOAHMOCTH 3aMEHUTh), YCTPAHUTE Ae(eKTHI;

- COOpPKY IPOBOAUTE B IIOCAEAOBATEALHOCTH OOpAaTHOM pa3bopKe;

- IPOU3BECTH BAKYYMHYIO 00pPaboOTKY, 3aAUTh BBOA MACAOM U [TOABEPIrHYTh THAPaGBAHYECKHUM
U OAEKTPUUYECKHUM UCHEITAHUAM B COOTBETCTBUHU C «OO0BeMOM U HOPMaMU UCIBITAHUN 3A€KTPO-
O0OpPYAOBAHUSI,

- YCTAHOBUTH AABA€HHE BO BBOAE COTAACHO KPUBOU, NPHUBEAEHHOM B HHCTPYKLHUHU MO
OKCIIAyaTaljUu.

ITpmaegawire — Ilepep HauaroM pa3boOpKH BBoaa ¢ OaKoM AaBAeHHS, 6aK OT BBOAA OTCOEAHHUTD,
a TIOCAE€ COOPKH U UCHBLITAHHHU IMPUCOCAUHUTE.

10.7 Pazbopka u cOOpka BBOAOB Ha KaacC HanpsikeHusa 500 kB B ycAoBHSIX peMOHTHEIX
MACTEPCKUX SBASIETCSI AOCTATOYHO TPYyAOeMKOM onepanueld. [IoCKOABKY BBOABL ¢ OyMa>KHO-MAC-
ASTHOU U30Ad1Hed Ha KAACCH HanpsokeHus 110 u 220 xB KOHCTPYKTHBHO MaAO 4eM OTAUYAIOTCH
OT BBOAOB 000 KB (oTAHYUHE, B OCHOBHOM, 3aKAIOYAETCS B rabapuTax), HUXKe IIPUBEAeHO KpaTKoe
KOHCTPYKTUBHOE onucanue BBoAa S00 KB u ero coopka (cM. puc. 3). MecTa KpenAeHuss BepxHel
U HIDKHeH (pap@POpoBBEIX NMOKPHIILIEK Ha COEAUHUTEABHOH BTYAKE IOKa3aHbl Ha pHc. 2.
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I - UBOASALTUOHHOE MACAO; 2 - U30AALIMOHHBIM CepAeUYHHK; 3 - BepXHAA dapdopoBas HOKPHIIKA;
4, 9 - KapTOHHBIE NPOKAGAKHY; I, 15 - HOOKUMHOM H LUEHTPHUPYIOUIUNH BKAGABIIIH; 6 - HAXKUMHOE KOABIIO;
7 - DOAT; 8 - pe3uHoOBasA npokiaaaka; 10 - dacoHHasn waibda; 11, 13 - ravky;
12 - coeAMHUTEABHAs BTYAKQ; 14 - HeHTpUpyomu BUHT, 16 - HUXKHAA hapdopoBas MNOKPHILIKA
Puc. 25. Kpenaenus BepxHeil (a) n HmKHel (0) dapdopoBeIX MOKpHINIEK

Ha COeAHHHUTEABHON BTYAKe BBOAA KAacca HanpsuxkeHus 000 KB

Ha puc. 26 mokKa3aHO KpelAeHUte H3OASHHOHHOIO CepAeYHUKAa BBOAA Ha BepxXHeM YacTu
TpyObl. HyAeBass 0OKAaAKaA I1 U3 MeAHOU (DOABIM PACIOAOKEHA Ha OCHOBHOM OyMa’yKHO-OaKe-
AUTOBOM IIMAMHAPE O U 3AEKTPHUUYECKH COeprHeHa ¢ Tpyboum [ TpeMsa I'mOKMMM IIPOBOAAMHU 7,
NPONYIIEHHEIMUA COOTBETCTBEHHO 4Yepe3 TPH OTBEPCTHUA B IIUAUHAPE O U INIPUNAZHHBEIMU K HYAe-
BOHU OOKAapKe 11,

HuwxHaum KoHel TpyOw! [ (puc. 27) 3aKpenAeH Ha pe3pbe B pAucke [1. AUCK repMeTU4YeCcKHu
COeAMHEH CO INAU(OBAHHOHU TOPIIEBOU INOBEPXHOCTBIO HU)XKHEeN (PAPPOPOBOU NMOKPHIUIKKU I3
VIIAOTHAIOIEH PE3UHOBOU MPOKAAAKOH 9, IpOKAaAKOM [0 M3 3AeKTPOTEXHUYECKOro KapTOHQ,
KOABIIOM 8 C BKAGABIILIAMU O M CTSDKHBIMU OOATaMU 6. B BeICTynaroujpe 4acTu raek 14, 15, 16
U APYTMX Kpelle>XHEIX AeTaAed 3a3KPAaHUPOBAHBI (PACOHHBIM AAIOMUHUEBEIM 3KpaHOM [7. AAd
CHU>KEHHUS HANUPAXEHHOCTH 3A€KTPHUYECKOTO ITOAS, HApPY’KHAs IOBEPXHOCTHL 3KPaHAa MOKPERITA
CAOeM OYTBApPHOU CMOABI TOAUIMHOMU 1-1,5 MM.
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6 1 - TpyOa; 2 - KOABILIO 3a’KMMHOe; 3 - OOAT, 4 - reTHHAaKCOBast

13‘:? '
Ko
4

X
LA0% S q ol ¥ 1 u
% .g.’:,;?k,. 111a1104a; J - NepBbIN ITUAMHAD; 6 - HAMOTKA; 7 - THOKUM
M 0. )" "
'f* k:‘rfﬁ:ﬁt,ﬁi [IPOBOAHHUK OT HYA€BOH OOKAQAKU; 8 - OCHOBHEIE
rod Tl e b
- . 3 ' YPABHUTEABHbIE OOKAQAKH; 9 - AOTOAHUTEABHEIE OOKAAAKH;

10 - 3aIUTHBIM ITUAUHAD; 1 - HyAeBass 0OKAaAKa
Puc. 26. KpenaeHne BepxHeH 4aCcTH BBOAA Ha TpyoOe
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! - TpyGa; 2 - U30AALMOHHOEe MACAo; 3 - HU>KHAA (papdopoBas
NOKPHIMKA; 4, 10 - IPDOKAGAKH M3 KAPTOHQE; O - BKAAABINL; 6 - OOAT;
7, 14, 15, 16 - raiiky; 8 - KOAbLIO HasKHMHOe; 9, [2 - pe3aHHOBLIE
npokaapky; 11 - puck; 13 - chaaHen; 17 - 3KpaH; 18 - npoOKa;
19 - KpHIllIKa 3KpaHa
Puc. 27. KpenaeHue TpyoOsl H 3KpaHa

Ha HIOKHel dapdopoBON NOKPHINIKE BBOAA
Kaacca Hanpsokenuda 500 kB

Ha puc. 28 n3obpakeHa BepxHss YacTh BBOAA Kaacca HanpsikeHus 500 kKB. Bepxuss yacTb
TPYORI 5 LEHTPUPYETCA BO BBOAE (PaCOHHBIM ITOAAOHOM 14 M AQTYHHBIM AMCKOM 21. AMCK repMe-
TUYHO COeAUHEH CO IIAU(POBAHHOH TOPIEBOI ITOBEPXHOCTHIO BEPXHeH (PAp(POPOBOM NOKPHILIIKH
16 HaXUMHBIM KOABLIOM [9, BKAaAbIlIaMu 18, pe3nHOBBIMU IPOKAAAKaAMU 20 U CTA’KHBIMU
OoAaTaMu 17. Bce yacTU BBOAA repMETHYHO COEAUHEHHI APYT C ADYTOM YEeTHIPEMSI COIUPAABHBEIMHU
INpy>XUHaMu [3, HaJ)KUMHEIM AUCKOM [2 ¥ BUHTAMH [ [, paBHOMEPHO pa3MellleHHBEIMH B BepXHeM
AUCKe [0, KOTOPHIH YAEPXKUBAETCA HUKHEH TOPIeBOM IMOBEePXHOCTHIO KOHTAKTHOM KAEMMH I,
HaBepHYTOM Ha TPyoOy J.

! =
2
J
4
NN I - KOHTaKTHas KAeMMa; 2 - KOHTAKTHBIE OOATHI
E’; it 20 27 26 c raiikamu; 3 - Npo6Ka; 4, 17 - cTA>XHbIe GOATHI;
EE:,E:E.. - 5 - TpyOa; 6 - 3alUUTHBIA KOAINAK; 7, 22, 25 - rauky;
AL T 2 T T o - : 0 . '
EE%I"{-‘E—-F::—: R y 128 KOHTAKTHAs LIIHABKA; 9 (bAatIeH, |
"‘H‘:EE. — = & , 12 - BepXHHHU 0 HHXHHHU (HAXKHMHOH)} AHCKH;
EE’?\,‘?? T 11 - Ha’)KUMHBIe BUMHTRI, [3 - cnupaAbHast
/ EE"’% : E::EE NpYy>XUHa; 14 - MOAAOH; 15 - M30ASILIUOHHOE
]2 Eﬁ ! == MacAo; 16 - BepxHiasa dapgopoBas MOKPHILIIKA,
Pl 18 - BKAQABL, 19 - HAOKUMHOE KOABIO;
4 E:W_ ' ?5 20 - pe3HOBLIE KOABIIEBbIe IIPOKAAAKH;
/7 Egaﬁﬁg 20 21 - repMeTH3UPYIOUIUI AHCK; 23 - cTONOpHas
rA) E;= > 10 maiba (Ha>KUMHOI dAaHel); 24 - KpeneskKHast
; 18 IIITHABKA; 26 - 0yMa>KHO-0AaKEAUTOBBIH LIMAHHAD;

17 27 - roppupoBaHHas AHadparma;
28 - CTONMOPHAS raMkKa ¢ BUHTOM

Puc. 28. KoHcTpyKuus BepxHeM 4acTH
repMeTHYHOIO BBOAA KAACCa HaNpsOKeHUS

300 kB
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BepxHss 4aCTh BBOAQ 3aKPEITa METAAAUUYECKUM I'O(PpUPOBAHHBEIM KOANIAKOM 27, repMEeTHUYHO
COeAMHEHHBIM C Hed (pAaHUeM 9, pe3nHOBOU NPOKAAGAKOH, FaMKOH 7 U APYTHMMH Kpene>KHBIMU
AeTarsasMUu. CHapy>Xu ropUpOBAaHHBIM KOANAK 27 3allJULIeH TOACTOCTEHHBEIM KOAIIAKOM 6,
3aKpenAeHHBIM Ha Tpybe 5 CTONOPHOU ramkou 26,

BHyTpeHHee IPpOCTPAHCTBO BBOAQ, BKAIOYAA M BHYTPEHHIOIO YaCTbh TPYOB! J, 3alOAHEeHa
HedTAHBIM H3OAAIIIUOHHLIM MacAoOM. ToplreBoe oTBepcTHe B KOHTAKTHOH LINMUABKE 3aKPBITO
npoObkoru 3. B HUXKHEM Toplle OoTBepcTUe TpyOm! 3akpbiTo NpoOKou. Ilpu 20 °C pAaBAeHHe
MacCAa B CHCTeMe BBOA-OaK MoOXeT KoAebartbcsi B mpeperax 0,025-0,12 Mlla.

[Ipu paszbopke u cOOpKe BBOAA KAacca HanpskeHuss 500 KB, NpoBepUTh YUCTOTY PaAUAAb-
HBEIX KAHAAOB B 'reTUHAKCOBBIX IIak0ax, HAAETHIX C TOPIIOB HA UUAMHAPEI cepAedyHUKa. IIpoBe-
PUTH COCTOSIHUE OYMaKHOM HAMOTKHM B BEICTYIIaX OCTOBA (BO3MOJXHO CIIOA3aHUE BUTKOB HAMOT-
KH). [IpoBepuUTh COCTOsAHNE NPOBOAHUKOB 7 (CM. puc. 20), NpUIIagsHHBIX K HYAeBOU OOKAapke 1.

Coopka BBOAOB J00 KB mMpoOU3BOAUTCA CAEAYIOIIUM OOpa3oM:

- METAAAUUECKHE ACTAAU BBOAA (COGAMHUTEABHAsS BTYAKQ, TPpyOa U Ap.), @ TakKe papdOopoBLIe
[IOKPHIILIKU IIPpEABAPUTEABHO UCNBITAaTh AaBAeHHeM 0,0 MIla B TeueHue 15 MUH. B cAaydae oOHa-
PY)KeHUsl TeYU Y AQHHOM AeTaAu BBOAQ, OHa OpakyeTcs;

- Ha BBICYLIEHHYIO U OUHUIEHHYIO IIOBEPXHOCTh BCEX METAAAUUYECKUX AETAaA€H HAaHECTU T'aAb-
BaHUUYECKOE UAU AQKOKPACOYHOE MOKPLITUE, & TOpPIeBble NOBEePXHOCTU Pap@dPOPOBLIX MOKPHILIEK
B CAyuYae 3aMeHBl MOCAeAHUX, WA OBATH aOpa3uBHBIMU KpyTaMy;

- IOBEPXHOCTHU AETaAeH, COIIPUKACAIOIINECS C U30AAIIMOHHEIM MAUHEPAABHBIM MACAOM (IIOAAOH,
COeAMHUTEeABHAass BTYAKA U AP.), IOKPEIBATh MACAOCTOMKUM I'PDYHTOM C ITOCAEAVIOIIEH 3alleUYKOM MX
IIpU MOBBILUIEHHOU TeMIlepaType;

- BHYTPEHHUEe U TOpPIIeBhle IOBEPXHOCTH (pap@PoOpoOBHX MOKPHIIIEK TUIATEABHO IIPOTEPETD;

- IOATOTOBUTH KOABIIEBEIE ITPOKAAAKH U3 MACAOCTOMKOU PE3UHEI, @ TAKJ)KE IPOKAGAKU U3 3AEKTPO-
TEXHUYEeCKOI'0 KapToHa TOAIIIUMHOHN 2 MM;

- KPYTOBBIE BEIEMKH B COEAMHUTEABLHOM BTYAKE U APYTHUX METAaAAMUYECKUX AETAAfX BBOAA
OUYUCTUTHh U O0E3XKUPUTL HEeAeTYUUM pPACTBOPUTEAEM;

- BEIEMKU U IIPOKAAGAKH M3 IAEKTPOTEXHUUYECKOro KapToOHA NOKPHITh PABHOMEPHBIM CAOEM
CHEeIUaAbHOTO KAef;

- COEAUHUTH HUXXHIOI PApPOpPOBYVIO MOKPHIIIKY 16 ¢ HUKHUM (PAQHIIEM COEAMHUTEABHOU
BTYAKA [2 (CM. pHC. 2J), IPOAOKUB KOABIEBYIO PE3MHOBYIO NPOKAGAKY & U IMPOKAAAKHA 4 U 9 U3
3AEKTPOTEXHHUYECKOrO0 KapTOHA, CKPEeNUTh HAa’>KUMHOE KOABLIO 6 C (bAaHIIEM COeAUHUTEABHOU
BTYAKAU 12 OoATaMU 7 (OKOHYAHUE 3aTSKKU OOATOB 7 KOHTPOAMPOBATH UYTIOM TOAIMHOU 0,1 MM,
KOTOPHEIA HEe AOAJKEH IIPOXOAUTH MEXXKAY TOPIEBOU IIOBEPXHOCTHIO (PAP(OPOBOU IMOKPBIIIKHA U
IIPOKAGAKOM 9Y), pe3r00BBIe COEAMHEHHUA CMa3aTh KOHCEPBUPVIOIEN CMA3KOU;

- IOA HUJKHIOIO (hapdopoBYy10 HNOKPHIIIKY 3 YCTAHOBUTH CTPAXOBOYHOE NPUCIOCOOAEHHE
OT BO3MOJKHOI0O OTpPEIBa GapdopoBOH NMOKPHIIIKUA OT COEANHUTEALHOU BTYAKH, BEIIIOAHEHHOE B
BUAE CTAABHOI'O AMCKA C OTBEPCTHEM H KOABIEBOH PE3MHOBOU INPOKAAAKOU MOA HUKHIOIO
4acThb GapPOpPOBOU NOKPHINIKU U YETHIPbEMSA CTAABHBIMU CTEeP)KHAMHU C TaMKaM#, COeAUHEHHBIMHU
C ONIOPHBLIM (PAAHLEM COEAUHUTEABHOU BTYAKH;

- Ha HUJKHIOIO 4acTh HYDKHEeU GapdopoBOU MOKPHIUKUA HAACTE CTAABHOE KOABIIO (CM. puC. 27)
BKAGABIIIN MEeXaHUYEeCKOro KpelAeHUA J U IMPOKAAAKY 4 M3 3AEKTPOTEeXHHUYECKOro KapToHa, B
KPYroBbie BEIEMKH BepXHero (pAaHIla COEAUHUTEABHOU BTYAKH YAOKUTE KOABIIEBYIO HIPOKAQAKY
N3 MACAOCTOUKOM pPe3UHEBI § U IIPOKAAAKY U3 IAEKTPOTEXHUUYECKOro KapToHa 9 (cM. puc. 25, a);

- Ha (pAaHel] COEAMHUTEABHOU BTYAKHM 12 (CM. pHC. 25, @) YAOKHUTL KOABIIO 6, TIOMECTHUTH BO
BTYAKY BBICYUIEHHBIM U3OAAIMOHHBIM CEpPASUHHK TaKUM o0Opa3oM, YTOOBl OKHO, BHIpE3aHHOEe B
OYMasKHOU H3OAAIMU CEPACYHUKE, PAa3MEeCTUAOCH OBl HA OAHOM OCH C OTBEPCTHEM AAA BBIBOAG,
PACMOAOKEHHBIM Ha COEAUHUTEABHOM BTYAKE;

- HAAETh HA)KUMHOE KOABIIO 8 (CM. pUC. 27), BCTABUTH BKAAABIIIU J, HABEPHYTHh AUCK 11 A0
yIopa C NporAapkaMu 9 U [0, 3aTAHYTE CTSJKHBIE OOATHI 6, HAASTh PE3NHOBYIO IIPOKAAAKY 12,
AATYHHBIN daaHel 13 ¥ raiky [4 cO CTOHNOPHEBIM BHHTOM MY,

- YCTAHOBHTb NOA TPYOy AOMKpPAT M OCBOOOAWUTH BEPXHIOK 4YacTh TPYOBI OT HOABEMHOrO
YCTPOUCTBAQ;
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- BBEpHYTL IPOOKY 18 (CM. puc. 27), BEIIYCTUTH NPOTAXKHBIE BBOABI, OTHEHTPUPOBATh U30AA-
[IMOHHBIN CEPACUHUK OTHOCUTEALHO COEANHUTEALHOHN BTYAKH 12 (CM. pUC. 25) AByMS HEHTPUPYIO-
UMM METAaAAMUYECKHUMHUA BKAAABIIIAMHU [5 M YeTHIpbMA BUHTAMH [4, KOTOpBIe HEOOXOAUMO
3aKPEITh HAKUAHBIMU ravkamu 13,

- IpUIAATh K MEAHOMY IIOACY KpahHer OOKAJAKHM CepAeYHUKa BBOAA NPOBOAHUK BBEIBOAG
A U3MepeHHd tg0, Ha BePXHUU (PpraHel] COEAUHUTEABHOU BTYAKU [2 YAOJKUTH NPOKAGAKH 8 U
9 ¥ YyCTAaHOBUTE BEPXHIOIO (Pap(OopOBYIO IMOKPHILUIKY 3 (CM. PHC. 23, a), DOCTAaBUTEL HAJKUMHOE
KOABIIO 6, BKAGABIIIM O U 3aTIHYTh OOATHI 7,

- Ha BEepPXHIOIO NOKPHBIIIKY 16 (CM. pUC. 28) NOAOKUTL NPOKAAAKY U3 SAEKTPOTEXHUUECKOTO
KapTOHa U CBepXy pa3MeCTUTh AMCK 21 C ABYMS pe3UHOBBIMU MIPOKAAAKAMHU 20, HaAETh HOAAOH
14 co crnupaABHBIMU NPYXUHaAMU [3 U Ha>KUMHBIM AUCKOM [2, HapeTh Ha TpyOy AATYHHBIU
AUMCK [0 ¢ YCTAQHOBOUYHBIMHM BHHTAMH M 3aTAHYTH NPY>XUHEL AO 3aAQHHOU BEICOTHI (OOpPATUTH
BHUMaHHe, UTO BBICOTA TPYOHl 9 HaA AUCKOM [0 AOAKHA ORITHL paBHa 90 MM; M3AMILIKU TPYOLI
HEeOOXOAUMO aKKYPATHO YAAAUTHL HOJKOBKOM U Kpas 3a4YUCTHUTH HAIIUABHUKOM, YTOORI OIIUAKU
He TIOIMMaAd BO BHYTPEHHIOIO 4aCTh BBOAQ);

- HaBepHYTh Ha KOHel] TPYOBl AQTYHHYIO KOHTAKTHVIO IUIIUABKY 8 U (bAaHel 9 ¢ pe3aUHOBOU
[IPOKAGAKOM, 3aTAHYTH NPYXUHB! 13 YCTAHOBOYHBLIMY BUHTaMHM [l AO 3aA@HHOTO IIPEeAeAd, Ha
AQTYHHOM AMCKe 2] pacCIOAOXUTE OYMa>KHO-OAKEAWTOBBLIM IITUAUHAD 26 U roppUpPOBAHHVIO
avadparmy 27 ¢ HaOXKMMHBIM (bAaHIIeM 23 M Hape3HBIMU IUNMUABKAMHU 24 ¢ raKaMUy 4 lIaubdaMy;

- BEIIIOAHHUTH BaKYYMHVIO 0OpabOTKY BBOAQ, 3AIIOAHUTH €ro MACAOM U IIPOBECTH 3AGKTPH-
YeCKHe MCHBITaHU,;

- YCTAHOBUTH KOANAK 6 ¥ 3aKpenuTh ero Ha KOHTAKTHOU LINUALKEe 8 pa3pe3HOU AATYHHOM
raukom 28, 3areM B IIUAMHAPHYECKOE OTBepPCTUEe KOHTAKTHOU HINMHABKU 8 BCTaBUTh IIUAUHA-
PHUYECKYIO XBOCTOBYIO YaCThb KAeMMEI | C KOHTAKTHBIMU OOATAMHU 2, HianbaMu 4 ravlkamM, 4
3aKpEIUTh ee B LIIUABKe 8 ABYMS CTAKHBEIMUA OOATaMu 4 C ralkaMu;

- OTBEPCTHE B KOHTAKTHOM LUOIUABKE & 3aKPHEITh Hape3HOU NPOOKOHU 3 C VIIAOTHAOILEM NPOKAAAKOHN
U 11andou,

- IOACOEAUHUTEL BBOA K BaKYYMHOHU U MAaCAAHOU AMHUAM B COOTBETCTBUH C pa3sp. 11;

- CO3AATh BO BBOAE BAKyyM NPH OCTAaTOUHOM AaBAeHMH He Ooaee 133,3 Ila (1 MM prT.CcT.),
[IPpOBEpPHTh BBOA Ha HaTe€KaHHe BO3AyXda B TeueHHe 10 MUH, KOTOpOE€ He AOAKHO OBITH OOoAee
667 I'la (5 MM PT.CT.}, IPOAOASKUTHL BaAKYYMHYIO OOPabOTKY BBOAA B TeueHMe 24 4 IpH OCTaTOUYHOM
aaBaenuu 133,3 Ila (1 MM pT.cT.);

- U3MEPUTH €MKOCTE C, IOAQTH ACTa3UPOBAaHHOE U3OAAIMOHHOE MAaCAO (AAS AydIlled NPONUTKHU
OYMa>XHOU U3OAAIIMYM BBOAQ MACAO HoAporpetrs A0 00-60 °C), moAaBaTh HEOOABIIUMHU NOPIUAMU
(B TeueHHe 2-2,0 4) MAcAO A0 3allOAHEHHS BBOAQ, YOpaTh BAKYyyM U NPONUTATh BBOA MACAOM B
TeyeHHe 12 4, 3aKpbITh MACAO, OTKPHITH BaKyyM Ha 8-10 4, U3MepUTE eMKOoCTh C, (EMKOCTh
AOAKHA ORITHL O0OAbllle B 1,5 pa3za NepBOHaUYaALHO U3MepeHHOro 3HaueHUd. [Ipu 3HaueHum eM-
KOCTH MeHee MMOoAyTopakpaTHOH C., = 620 M, NoBTOPUTE MPONUTKY BBOAQ MACAOM C IIOCAEAYIOIHUM
BAaKYyMUPOBAHUEM),

- IIPOBECTU THAPaBAMUECKHe MCHBITaHUsS BBOAA oA AaBaeHueM 0,3 Mlla B TeueHmne 1 v,
OCMOTpPeTh, IPOMEITh, CAUThE MACAO, HOBTOPHO OTBAKYyYMUPOBaTh B TeueHHe 8-10 4, 3aAUTH
BBOA MAaCAOM, IIPONUTATE B TeueHUe 12 4, oTBaKyyMHUpoOBaTh B TeueHUue 8-10 4 Ao ctabuAanzanuu
eMKOCTH C, IPOBECTH 3AEKTPHUYECKHEe HCIIBITaHUSA, AOAUTH MACAO IIOA BAKYyMOM, IPMCOEAMHUTD
BBOA K 0aKy AABAEHUS COTAACHO pa3sA. §;

- OLIPEAEAWUTh TAHIMeHC YTrAa AM3AEKTPHUYECKHUX MOTeph U SACKTPUUYECKYIO NMPOYHOCTH MAacAd
npu 70 u 90°C [mocAepHHe AOAKHBI COCTaBAATS tgd < 0,007 (npu 70 °C) u tgd =< 0,001 (mpu 90°C),
a U = 50 KB], ©3MepUTh 3AeKTpUYecKoe CONPOTHBAeHHE M3MEPUTEABHOTO BBOAA (OCAeAHee
AOMKHO OBITH He MeHee 1500 MOM npu U __ = 2500 B), n3MepuTsb tgd npu HampsykeHusx 35,
100, 152, 200, 304 u 350 kB (mpupocTt tgd B AuanazoHe 152-304 kB He AOAKeH OLITHL 6GoAee
0,06%), ucneITaTh BBOA NPHUAOKEeHHBIM Hanpsi>KeHueM 800 KB B Teuenne 1 MUHYTHI, HOBTOPUTD
U3MepeHUs1 mpupalleHus tgd AAsl IPEeXHUX CTyHNeHel HanpsbKeHus 35-350 kB (mpupoct tgd
AOAJKEH AeKaTh B IPeXKHEM U3MePEeHHOM AHala3oHe), HU3MEPUTh tgd, CAOS MACAQ, 3aKAIOUEHHOTO

06-34 41



MEXXAY IIOCAeAHEeH YpaBHUTEABHOHN OOKAAAKOMN CepAeUYHHKAa BBOAA U COEAUHUTEABHOH BTYAKOH
(mocAepHee He AOACKHO mnpeBbilIaTth 0,8% Unp = 5 KB);

- Ipy HaAuuMH y BBoAa 11MH, usmepurs eMkocts C, ¥ t1gd, AOIOAHUTEABHOIO KOHAEHCATOPA
(3HaueHue tgd, He AOAKHO OBITh GoAee 0,6% npu U, = 10 kB).

10.8. Pa3zbopka, peMOHT ¥ COOpKa OCTOBa BBOAA C MacCAOOaphepHOU H30ASIHEHN.

[lepep pazbopkon ocToBa 003aTEABHO 3CKH3UPOBATh pa3MellleHue ero Ha Tpyoe U pasMephl
VCTYTIOB U [TUAUHAPOB (pHC. 29).

3areM OTCOeAUHHUTb T'MOKHE IPOBOAHMKH, OTBEPHYTh FaMKH C KOHIOB TPYOBI, CHATH
[IOAIIOPHEIE IIUAMHAPH U [[EeHTPUPVIOUIHE IalOLl MAU KAWHBA.

CHATBIEe DUAMHADPH M A€TaAN OCTOBA THIA@TEABHO IIPOMEITh TIOAOTPETHIM MAaCAOM U OCMOTPETH.

Ecan Ha IMAMHApPaAX HMMEIOTCS CAEABl DAEKTPHUUYECKUX Ppa3psiA0B, BCIIYUYUHBI, BMATUHH,
MEeXaHHUYECKHEe ITOBPEXAEHUS, pa3MsardeHue 0oaee yeM Ha 20 MM OT KpaeB, UX HEeODXOAUMO
3aMEHHUTE.

Ha HoBEIe IMAMHADPH], npocyuieHHbIe npd 105 °C B TeueHUue 48 4, HAAOKUTH OOKAGAKY M3
(DOABI'M U HAMOTATh KaOEAbBHYIO OyMary B COOTBETCTBUM CO CHATHIMH pa3MepaMH MAH IO 4yepTe-
XKV 3aBOAQ-U3rOTOBUTEAS].

COOpKY OCTOBa HAaYMHATH C BHYTPEHHEro NUAHHApPa (HaMEeHBILEro Mo AMaMeTpy U HauOOABILIEro
10 AAMHE) U T.A. B COOTBETCTBHU C 3CKH30M HMAM 3aBOACKUM YepTeskoM (cM. puc. 29). B mpouecce
COOPKH IIMAUHAPBI HEHTPHPOBATH C IMIOMONIBIO IEHTPUPYIONIMX HIa0 MANM KAMHLeB. [10 OKOHUaHHUU
COOpPKH NPOBEPUTH pa3Mephl U B3aUMHOE pacIOAO’KeHHEe IITHAHHAPOB.
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Puc. 29. 9cKu3 H30AI1IMH BBOAA

11 BAKYYMHASA OBPABOTKA U 3ANOJNIHEHUE BBOAA MACJIOM

11.1 YCcTaHOBUTE BBOA Ha TEXHOAOTHUYECKYIO CTOUKY (IOACTaBKY) (cM. puc. 8). BBOABI KAacca
Hanps>keHusa 110-150 kB ponmyckaeTcs ycraHaBAMBaTh OAHOBPEMEHHO AO O LUT., Ha KAAQCC
Hanps>xeHusd 220 kB - 2 mT., Ha KAaccel HanpsaxeHus 330-750 kB - o 1 miT.

11.2 BBepHyTp mryiep c¢ pespbon M14x1,5 (cMm. puc. 11) B BepxHIOK 4YacTh BBOAA U
TOAKAIOUYUTE BBOA K BAKYYMHOM AUHHUHM., B MAacAOOTOGOpPHOE YyCTPOHCTBO HErepMeTUUYHOIro BBOAQ
BBEPDHYTh APYTOHU HITYIEP U HOACOEAUHHUTH K HeMY IIAAHT OT MACASIHOHM AHHHHU.
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Y repMeTU4YHOIo BBOAA CO BCTPOEHHBIMU KOMIEHCATOPAaMH, HAa BEHTUAbL BBOAA HAaBEPHYTH
IITyHep ¢ TpyoHou pesnbont '/,”, y BBoAa ¢ O6aKOM AaBaeHHUst - ¢ pe3dbOoit M14x1,5. Ecan y
BEHTHAS BBOAA €CTh IEPEXOAHHUK, B HETO BBEPHYTH MITyljep M22x1,5 ¥ K ITylLIepy NOACOEAUHHUTE
IIIAGHT OT MAaCAONIPOBOAQ.

Bce ocraabHBle OTBepCTHUSI YNAOTHUTL. [IpHM nepexkpsITOM BEHTUAE MaCAOHNPOBOAA (BEHTUAD
repMeTUYHOTO BBOAA 3aKPHIT) BAKYYMHUPOBATEL BBOA B TeueHUe BpeMeHH, YKa3aHHOro B Tabaulie 4.

11.3 OTKpEITE BEHTHADL MACAOIIPOBOAA (COOTBETCTBEHHO BEHTHUABL Y repMeTUYHOI'0 BBOAA) H
3alI0AHUTHE BBOA MACAOM AO NOSIBAGHHUA ero B IPOME’KYTOYHOU KaMepe., 3aKpbITb BEHTHAb U
IIPOAOAJKATE BaKYyMHPOBaHUe (CM. TabOA. 4).

11.4 VicoeiTaTh BBOA A@BA€HHUEM MacAd, BeAUUYHHa KOTOPOro yKa3aHa B IaclopTe BBOAQ, U
IIOABEPTHYTH 3A€KTPHYECKHUM HCIBITAaHUSIIM.

11.5 Y HerepMeTHUYHBIX BBOAOB YCTAHOBUTHL paboyuM YypPOBEHb MAaCAa B TMAPABAHYECKOM
3aTBOPE, repMeTUYHBEIX BBOAOB pabouee AGBA€HHEe, PYKOBOACTBYSCh HHCTPYKIMAMH 11O 3KCIIAYa-

TAallUK1 BBOAOB.

12 CYLWWKA U30N49LMM

12.1 B 3aBUCHMOCTH OT YPOBHSA OCHAUIEHHOCTHU PEMOHTHBIX MACTEpPCKHUX U CTEIIeHH YXVA-
IIEHUA XapPaKTEPUCTUK U3O0AAIIHUU BBOAOB, CYILIKA M3OAAIUHA MOJKeT OBITh IIpOBEAEHa CAEAYIO-
IIIMMH CIIOCOOaMU:

- IPOMBEIBKOM CYXUM IOAOTPETHEIM MACAOM (IIOACVILIKA);

- B TEpPMOBAKYyYMHOM ITEYH,

12.1.1 Cyiuka NpOMEIBKOX MaCAOM.

[Tpu UCIpaBHOCTH BCeX AeTaAed U IIPEBBIIEHUM 3HAYeHUA TaHreHCa YIAd AUSAEKTPHYEeCKUX
IIOTEPH B U30AAIUH He DOAee 4eM Ha 259, CYLIKY U30ASIIUHU IDOBOAUTE IPOMEIBKOU €€ MacAOM,
IIOAOTPETHIM A0 65 °C.

AASl Yyero 3aMKHYTh KaMepy C pa3MelleHHBIM B Hel OCTOBOM BBOAA (puc. 30) B CHCTEeMY Har-
pPeToro MacAa M llepeKauyuBaTb MacAO B TeyeHUe O 4. IIpHM HEYAOBAETBOPUTEALHBIX pe3yAbTaTax
IIporecCc HOBTOPUTE.

KaMepa AOAKHA BBIAEP’KMBATH OCTATOYHOE AaBAeHUe 005,50 (O MM pPT.cT.). Macao, npumMe-
HAEeMO€E AAA IIPOMBIBKM, AOAJKHO OBITh UMCTEIM, CYXUM C MIPOOUBHBEIM HAlpsi’KeHUEM He MeHee
50 KB B craHAQpPTHOM NIPOOOUMHHKE C 3a30pOM 2,0 MM MEXXKAY 3AEKTPOAAMMU.

Il parMmMe vya gage — CyliKa NMPOMBIBKOM MAacAOM Ha 10-20% MeHee 3(pdeKTHUBHAE, yeM CYIIKA B
TEePMOBAKYYMHOMU ITIeYU.

12.1.2 Cynika B TEpMOBAKYyYMHOM II€UH.

[TpuHIHUIIHAABHAA cXeMa CYHLIKM B TepMoBaKyyMHoOHM neuMm tuna HMIIB aasa Ha puc. 31.

3arpy3uTh OCTOBLI B IIedb B CIlellHAaAbHBIe NPUCIOCOOAeHUSI UAHM HA CIEUAABHVIO
[IOACTaBKYy, 'epMEeTHUYHO 3aKpPEITh U IPH BKAOUEHHOM BAKYyM-HAcoCe NporpeBaTb OCTOBEI B
COOTBETCTBUHU C pe’XHMMaMU, IPUBEA€HHBIMH B TaOAulle J.

TadoAaAuma 5

| Temneparypa cyuiku, °C OctaroyHoe aaBneHue, [1a I1poaomKHTENBHOCTD CYLIKH, Y
’ (MM pT.CT.) LIS KAaccoB HanpsxeHus, kB
110-150 | 220 330 u BbILIE

L el " bl

TnasHbIii NOABEM TEMIMEPATYPH!

OT: |
20 no 85 o 665,5(5) 8 8 10 |
80-85 665,5(5) 48 96 120
CrixeHHe 1o 40 IInaBHoe cHATHE Bakyyma mnepea OT- 8-9 8-9 10-12

3 a KPbITHEM €YU |
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3arouese Macia K BakyymMHOMY HacocCy
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1 - OyMa>xHasi OCHOBa BBOAQ; 2 - KaMepa AASl MacAa,;
3 - BaKyyMHasi Kamepa; 4 - TMOKUM OaHAAX
Puc. 30. Kamepa AAS NPOMBIBKM OYMasKHOM OCHOBLI BBOAOB
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12,2 KOHTpPOAL pe’XuMa CYILKH.

[Ipu cyuike MacAoDapbepHOM H30AAlMM BO M30e)XKaHUe BCIHYUUBAHUSA, KOPOOAeHUs HU3-3a
HepaBHOMEPHOTrO HarpeBa MAM OBICTPOro UCHapeHus1, CKOPOCTb MOABeMa TeMIepaTyphl A0 60 "C
AOMKHA OBITH He 0oAee 10 °C B 4, a oT 60 A0 85 °C - He Goaee 5-7 °C B 4. [IpOAOAKUTEABHOCTE
CYIIIKH YCTAHOBUTEL B 3aBUCUMOCTH OT TAHI'€HCa yTAa AUSAEKTPHUECKUX ITOoTePh. [ 1popAoAKUTEeAD-
HOCTBb CYHIKHU cocTaBAsieT J3+30% BpeMeHU CYIIKH OyMa>KHO-MaCASTHOH M30ASIIIHHA OCTOBOB BBOAOB
TOIO JXe HanpskeHHd. COpoc TemnepaTyphl (CHU)XKeHHe TeMIlepaTyphbl) IPOU3BOAUTE CO CKO-
pocTei0o He OoAee 10 "C B 4. KOHTPOAL CYIUKH B pe’XHUMe PEaAbHOI'0 BpeMeHH IIPOU3BOAMUTEH
M3MEPEHUEM TaHI'eHCa YTAQ AMOIAEKTPUUYECKMX MOTepb HU3KOBOABTHBIM MocCTOM YM-3 man E-12a.
Kpurepuen 3aBeplieHUs CYLIKH CYMTATh CTaDMAHM3AIIHIO II0KAa3aHMH H3MepeHUH B TeueHue He MeHee
2 CyT.

12.3 IlpoBecTy ruppaBAHYECKUE U SAEKTPHYECKHEe UCIIBITaHHS U IMIOATOTOBUTE BBOA K YCTa-
HOBKE Ha 0DOpyAOBaHUeE,

12.4 YcAOBUA XpaHEHUA BBICYLIEHHOrO OCTOBa.

[Torpy3uTh OCTOBEI B UUCTOE CYXO€ MACAO AAA XpaHeHUdA. [JocAe cyllKu oCTOBBI MOAHUMATH

13 neuu npu remueparype 40 "C. Aep>XaTb OCTOBH HA OTKPEITOM BO3AYXe IIPHU TeMHOeparype
He HUXe 15 °C He O00oAee 3 u.

13 PEMOHT ®PAPDOPOBbLIX MOKPLILLEK

BoccTaHOBA€HNE CHALHO HNOBPEXXAEHHBIX 4YacTed U3 (papdopa B OOABIIMHCTBE CAYUYaEB
HEBO3MOJXHO U UX HEOOXOAMMO 3aMeHUTh HOBBLIMU.

[Ipu pelieHHH BOIpoCa O AONYCTUMOCTH OCTAaBA€HMS B 3KCHAyaTallUd YacTeU BBOAOB M3
dapdopa ¢ MEAKUMH AedpeKTaMH, HEOOXOAUMO YUYUTHIBAThL XapaKTep NOBPEXXACHHUA ¥ BAUSTHHE
Ae(PeKTa Ha OCHOBHAIE XapaKTEePUCTUKH (CYXO- U MOKPOPA3pPAAHbIe HAIPSIJKeHUA, MeXaHH4YecKasd
IIPOYHOCTE U AD.).

KpurepueM BO3MOKHOCTHM BPEMEHHOTO OCTAaBAEHUSA B 3KCIAyaTalluu dapdopa BBOAOB C
AedeKTaMU ABASETCS:

d) CTeleHb CHUXXEHUS MOKPOPA3pPSAHOTO HANpSAXeHUd, KOTOpoe He AOAKHO CHUKATHCA
OoAee ueM Ha 15-25%:

0) OTCYTCTBHE TPelUH B papdope, 0OCOOEHHO B CKOAAX, UTO OIIPEAEASETCs IPOCTYKUBAHUEM,
BHUMATEABHBIM OCMOTPOM (MHOTAa C NPUMEHEHHEM AVIIEI);

B) AOCTATOYHAas MeXaHUuyecKas IIPOUYHOCTH IMOBPEXKACHHOIO U30AATOPAE;

I') He3HAUYHUTEABHOCTH IIAOLIAAU IIOBPEXXAEHHUsI (MeTaAAMuYeCKue OpPBI3rd, CAEABl OXXKOrOB H
CIIeKaHUs I'Aa3ypH), KOTOpas He AOASKHa npeBHLIATE 0,5-0,75% OT NAOHIAAH M30AITOPAa HAPY>KHOU
yCTaHOBKHU. Ha MHOropeGepHBIX N30ASTOpax He AOAKHO OBITh DoAee ABYX MeCT IOBPEyKAESHU,
PACIOAOKEHHBIX 10 OAHOM NPOAOABHOH AUHUMU.

3alIUTy MECT CKOAOB M IIOBPEXAEHUU TIAa3ypu Ha drapdhope BBOAA MOKHO IIPOU3BOAUTEH
HaHeCeHHeM BAArOCTOMKOro NOKPHITHS, obecliedHBalollero co3paHue pPoOBHOM OAecTAlleH IIO-
BEPXHOCTH, OAM3KOM IO KAaYeCTBY K rAa3ypd. MaTtepHaroM AASl MOKPBITHS MOTYT CAYXKUTBH AAKH
BO3AYIIHOHN CYHIKU (MeHTa(pTaAeBHIM, 3MIOKCUAHBIN), HaTypaAbHast oArda C IPUCAAKON CUKKATHUBa,
kaeeM bMD-4. Aaku 1neyHol CYLIKM (rAudTareBBIH, OAaKEeAWTOBBI) MOTYT OBLIThL IIPUMEHEHH IIPH
YCAOBHH MOCAEAVIOLIeH TepMUYECKOoM 00paboTKU. B mpakTiKe 3aBOAOB AAS 3allJUTEI MECT CKOAOB
U IIPONMAEIINH TAa3YPH NPUMEHAT 3aMa3kKd Ha OCHOBE 3MOKCUAHBIX CMOA.

Bce omepanuu no HaHECEHHUIO AaKa U KAefl JKeAaTeAbLHO NPOBOAMTH B CYXYIO IOTOAY HNpHU
TeMIepaType OKPVY KAIoUIeH CPEeAbl U CKAeMBaeMoro usaeAusi He Huxe 18 °C.

[lepea HaHeCceHHeM 3allUTHBIX IOKPHITHN Ha IOBEePXHOCTh (hapdopa, MOCAEAHIOI0 HEOOXOAUMO
TILATEABHO OYHMCTUTH OT I'PSA3U M MacCAd PAacCTBOPHUTEASIMH (3THAAlleTaT, alleTOH HAU CIIUPT).

13.1 Meakne pedekThl Ha (hbapdoOpoBBEIX MOKPHIIIKAX BBOAA (CKOABI pebep, BBIOOMHEI H
T.A.), 00IlIas1 MAOLIIaAL KOTOPEIX He npeBriiaeT 0,05-0,07% oT moBepXHOCTH ITOKPEHIIIEK, YCTpa-
HATH «A€YKOH». AASI CKAeMBAHMUS OTKOAOBHIMXCH YacTed cdapdopa cHadara CKAeUBAeMble IIO-
BEPXHOCTH OYHCTHUTH, a 3aTeM O0e3KUPHUTH alleTOHOM.
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13.1.1 ITpUroTOBUTE CMECh U3 3NMOKCUAHOHU CMOABL DA-20 (100 Mac. 4) noAM3ITHAEHIIOAMaMHHA
(13,5 mac. 4), dpapdoposon MmykKu (10 Mac. 4). SMOKCUAHYIO CMOAY IPEABAaPUTEABHO IPOrpeTh
B TepmoctaTe npu 60-70 °C B TeueHUe 20 MUH , OXAGAUTh AO KOMHATHOH TeMIlepaTyphl, [IOCAE
yero BBECTH MOAHUITHAEHIIOAMAMUH U (papdopoByio MYyKy (uepemn). CMech TUIATEABHO Iepe-
MelllaTh.

13.1.2. HaHecTu uimnateAeM cmMechb TOALIMHOH cAosf 0,5 MM, [lpu>kaTe ckAenBaeMble YacTH
APYT K APYTY, YAQAUTH BHIAGBA€HHEBIE IIOT€KH CMeCU M OCTABHUTh B CKATOM COCTOSTHHH AO IIOA-
HOT'O 3aTBEpPAEBAHUS KAesl.

13.2. AASI OKpACKM MeCT CKOAA papcopa NPUMEHATE CMeCh 3IMIOKCHAHON CMOARL JA-20 (45,5%),
OoeAront cyxom raasypu (13,9%), oxkucu puHKa (18,3%) u ameroHa (22,7%). IlporpeTts cMOAy B
tepMmocTaTte npH 60-70 °C B TeueHue 20-30 MUH, a 3aTeM OXAAAUTH AO KOMHATHOH TeMIepaTypEhI.
BeAyio Ccyxyio raa3ypb U OKHCh IITMHKA MEAIOT B TeyeHue 20 U B IIapoBOHM MeAbHHUIle. [lepep
npUMeHeHueM B IIOMOA AOOABASIIOT allETOH U OTBEPAHUTEAL (IIOAHMITUAEHIOAUaMUuH) 4,4% ot
Macchl Kpacku (IpuMepHO 7 KameAb oTBepAuTeAsa Ha 10 r Kpacku). HaHectu cMechb Ha MeCTO
CKOAQ, KOTOpOe IIPpeABapUTEABHO BEHICYIHUTH, TIIQTEABHO IPOTEPETh, OYUCTUTh OT 3arps3HeHUHU
U 00e3’KUPHUTE.

13.3. Okpacky MecTa CKoAa Ha pap@dope MOKHO TaKKe IPOBOAUTHL HaHeCeHHUeM BAArocTOoH-
Koro Aaka 4C, HaTYPAABHOU OAUMEI C HPUCAAKOM CHKKAaTHUBa, KAed Mapku bd-4, KoTophie
00pa3yroT OGAECTALLYIO MOBEPXHOCTh, OAM3KYIO 110 KQUeCTBY K TAa3ypH (L[BET HE AOAJKEH OBITH
MATOBEIM).

13.4. B HacToAulee BpeMs AAA YCUAEHUS 3alUTHHIX CBOUCTB (apdOpOBEIX U3OAATOPOB
IIpUMeHsieTcsl TUAPOMOOHOe MOKpHITHE, IpepAaraeMoe 3aBOAOM 3A0 «Mocusoasarop». CocTasB
MOKPBITUA IIPEeACTaBAsSIET COOOU AMCHEPCHI0O OAHOKOMHNOHEHTHOTO CUAUKOHOBOIO KAayyykKa,

OTBEP’KAAIOLIYIOCSA TP KOMHATHOW TeMIiepaType MOA AeUCTBHEM BAAKHOCTH BO3AyXa ¢ obOpa-
30BaHUEM ITPOYHOIO 3AACTOMEepa C IAEKTPUYECKOM NpouyHOCThIO 20 KB/MM.

CocTaB IPUMEHSETCS C LIeABI0 o0ecneyeHUsa 3alUTHOrO NMOKPHEITUA dapOPOBEIX U30AATO-
pOB, paboTarlUIUX B YCAOBUAX 3arpsa3HEHUs, HOBRIIIIEHHON BAAKHOCTH AW UMEIOIIUX He3HaYHu-
TEABHBIE MeXaHHUYeCKHEe IMIOBPEXKASHUSA OpeOpeHHs (CKOAH, Ae(PEeKTEI IIOBEPXHOCTH HEe UMEIOIIHe
TEHACHIIUN K AAAbHEHULIEMY Pa3BUTHIO).

AAS HaHeceHUs NMOKPHITUS, MPH BAAKHOCTH Bo3ayxa < 50%, MOBEPXHOCTE U3O0AATOpA
THIATEABHO OYMIHAETCA OT 3arpsisHeHHM U 00e3’KUpUBAETCSA YaHT-COUPUTOM HAM alleTOHOM.
A0 HaHeceHUS NOKPHITUA HeOOXOAHMO MOAHOE€ BhICBIXaHUE IMOKPHBaeMOH IMOBEpPXHOCTH.
TeMnepaTypa HOBepPXHOCTU IPU 3TOM AOAKHA OHITh He HMJKe 10 °C. Ilepep HaHeceHUEeM IIOK-
PBITHA HeOOXOAUMO TUIATEABHO B30OATATh M OTAUTH M3 3aBOACKOM Taphl TpeOyemMoe KOAUYECTBO
IIPOAYVKTQ, IIOCAE€ Yero 3aBOACKVIO Tapy HAAO 3aKPHITh AN OTpaHUYEeHUsI MOIIAAAHUSA BAQru H3
aTMocdeprul. [TepBHI CAOU IIOKPHITHS HAAO HAaHECTH YHCTOU HOBOU MATKOU (PAEHI[eBOU KUCTEHIO.
Yepes 30 MUH HaHeCTU BTOpOU CAOU. [lOAHaA ByAKaHH3aIUA 3AaCTOMEpa NPOUCXOAUT uepes

12 4. BKAloueHUEe B 3KCIAYaATAIlMIO BO3MOKHO IIPOM3BECTH yiKe uepe3 yac. Pacxop NpoAyKTa
200+250 r/m>

II pimaevanmgoe — 3anpeulaercsi MBITh oOpadoTaHHbIe ITOBEPXHOCTH U30AATOPOB aOpa3HBHBIMU
[1acTaMy ¥ BelleCTBaMU, COAepsKalllUMH adpa3nuBHEIE YaCTHUILIbI.

13.5 Be1OOp ApPYTIUX KAEEBBIX COCTAaBOB NPOU3BOAUTH IO TadAUle [14.1 (mpusoxkeHue 4).

14 3AMEHA U3ONATOPA U3MEPUTEJTIBHOTO BbIBOLA

14.1 CAuTh MACAO M3 BepXHEeM 4YaCTH BEpPTHUKAAbHO YCTAaHOBAEHHOI'O BBOAQ AO OIIOPHOIO
(bAaHIIa COEAMHUTEABHOU BTYAKU.

14.2 OTBepHYTb OOATEI U CHATH KOPOOKY UAM 3al[UTHEIH KOAIIAK BBIBOAG.

14.3 OTBepHYTh I'AUKU U CHATH NPOBOAHUK. Aaree C KOHTAKTHOM IINMHUABKU OTBEPHVYTH
rauKY, CHATH LIau0y U NIPOKAAAKY.

14.4 3ateM, CHAB (pAaHEll, BEIHYThL H30AATOP BEIBOAA U3 IHE3Aa COEAMHUTEABHOH BTYAKHU.
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14.5 YCTaHOBUTH HOBHIM U30AATOP, COOpaTh BBIBOA B NOCAEAOBATEABHOCTH OOpaTHOU
pas3dopkKe.

14.6. 3aAuTs BBOA MACAOM U OTBAKYYMUPOBATh €ro B TeyeHHe BpeMeHU, YKa3aHHOro B
Tabaule 4, pasa. 7.

15 SAMEHA NOBPEXOAEHHOTO CITEKJIA MACJIOYKASATEJIA

15.1 OrBepHyTh NpoOKYy BK (puc. 10) U CAHTE MacAo uepe3 MacA0OTOOpHOE YCTPOHCTBO.

15.2 OTBEpHYTHL HAKUAHYIO TaHKy CO CTOPOHL! PACIIUPHTEAS M raMKy BBepXy MacAOyKa-
3aTeAsl, 3aTeM CHATh BEPXHUU AeprKaTeAb.

15.3 YAQAUTE NOBpPEXACHHOE CTEKAO, OYMCTUTH IIPOKAAAKH, YCTAHOBUTE HOBOE CTEKAO U
cobpaTbs MAaCAOYKa3aTeAb B IIOCAEAOBATEABHOCTH 0O0OpaTHOM pa3bopKe.

15.4 Yepe3 MacA00TOOpPHOE YCTPOWUCTBO, NPHU OTKPHITOM NpobOKe BK 3akayaTb HAacOCOM
MaCAO BO BBOA U YCTAHOBUTEL PadbOUYNM YPOBEHBb B MaCAOyKa3aTeAe (2/3 BBICOTHI CTEKAA MACAO-

yKasaTeAs npu 15-20 °C). 3aBepHYTEH U VIAOTHUTL BCe NPOOKU ABHSIHOU MaKAeH, MPOIIUTaHHOM
OQKEeAUTOBBIM AAKOM.

IIprnsevamnae— NOAMBATHL MACAO BO BBOA (B ITOAOCTE PaACIIMPUTEAST) MOXKHO TaKyKe uepes OTBepCTHe
npodbkl AK (HanpuMep, y BBOAOB, BBIITYCKAaeMbIX A0 19063 r.) BOPOHKOH, nipiyeM NpH AOAMBKe HpoOKa BK

AOACKHA OBITh OTKPHITA. ECAM NpoOKa AK He npeAycMOTpeHa KOHCTPYKIIMEN BBOAA, AOAHUBAIOT MAacCAO uepes
IIpOOKY BK BOpPOHKON C TOHKHMM TI'ODABIIIKOM, YTOOB! OOECIeUYNTHh BLIXOA BO3AyXa M3 BBOAA 4Uepe3 3Ty XKe

NpoOKY. 3aMeHHTh CHAHKAreAb (IIpH HeoOXoAUMOCTH). [ IpHroTOBACHNE CHUAUKAreAsl CM. IIPHMAOJKEHHE J.

16 PEMOHT OETAJIEM BBOAA U3 YYIYHHOrIO
U AITOMUHUEBOTO JIUTbhY

16.1 I'lpu CyXoH MOroAe U TemiepaTrype oKpyXamwuierd cpeAbl He HUXe 18 °C CAUTH MacAo
U3 BBOAA AO VPOBHS HH)Xe Teud. PeMOHT MOXXHO IIPOU3BOAUTE 0e3 AeMOHTa’)ka BBOAAQ C
obopyAoBaHusA. OUUCTUTL U BHICYIIHUTE IIOBEPXHOCTH C IIOMOILBIO PacTBOPUTEAEH.

16.2 AA1 MAKCUMaAABHOTO YAQAEHUSI MacAa U3 MeCTa Te4d BHYTPU BBOA@ BYKYYMHEIM HACOCOM
CO3AATh paspeXkeHue, 00e3>KUPUTH UCIIPABAIEMYIO HOBEPXHOCTh, He CHUMAdg BAaKYyMa, U Npo-
CYLIUTH B TeyeHue 10-15 MUH.

16.3 IlpuroroBUTE KAeH Ha OCHOBe CMOABI OA-20 (90%), pazbaBAeHHOM aUE€TOHOM HAH
pacTBopuTeAeM P-4 A0 KOHCUCTEHIIUU JKUAKOM CMeTaHBbl, HO He OoAee 30% OT MACCHEl CMOAHI,
A00aBUTH 109% MOAM3THAEHIIOAUMAMMHAE, epeMellaTh U A00aBUTh 100% oT cMeCH HAIIOAHUTEAD.
HanoauuteaeMm aasa arnroMuBHUsA CAYXKUT 0,1-0,3% aAroMUHHeBas 1IYAPQ, a AASl YyT'YHHOI'O AUTHA - (,8-
1,2% >KeAe3HBIH MOPOIIOK. | IpUroToOBA€HHBIN KAeU MOJKET OBITh HCHOAB30BaH B TedueHHe 30-40 nmuH,

[IOCAe 4Yero HacTynaeT ero moAuMepu3anus. 3aAUBKY KAest IPOU3BOAUTH He CHUMask BAKyyMa C
BBOAQ.

16.4 BripepkaTs BBOA npU TeMnepartype 18-20 °C B TeueHMe 24 4, IOCAe 4Yero 3aHOAHUTH
ero MacAOM.

IITpormMevyaRrng

1 OTBep>kAeHKE KAesi MOKHO YCKOPUTh, €CAM IIpOrpeBaTh MecTa UcnpaBAeHUs AedheKTa A0 TeMIIePATYPhL
60-80 °C, B TeueHHe 3 4 cOycTs 2 4 IOCAE KAEYKHY,

2 B HeKOTOPEIX CAyYasax NpHMeHseTCss AaK MA-92. AAs 3TOro Aetaanl npoTepeTh YauT-CIUPUTOM H
nporpetrsb A0 120 °C B TeueHie 15-20 muH. CKAeUBaeMble AeTaAl IOMECTHUTEL B BAKYyM Ha -7 MUH H 3aAUTh
KaMepy AakoM. Ilocae BeIAepsKKHY (15 MHH) B AdKe, AdK CAUTH U IIPOAOAJKATS (B TeueHHe 15 MIIH) BLIACPIKUBATh
AETAAH NIOA BaKyyMoM. I'locAae uero ckaenBaeMble AETaAH IIOMECTHUTh B Ne4Yb Ha 5 u M nporpeBaTs A0 120 °C.
[Tpy npuneHeHUN AaKa, NOCAEAHUH NPOBEPAIOT BUCKO3UMeTpoM B3-4, 3HaueHHe BI3KOCTH AOAYKHO OBITh
He Ooaee 22-32 c.
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17 SAMEHA MAHOMETPA U PETYJIIMPOBAHME
AABJIEHNA ¥ TEPMETHUYHDBIX BBOLOB

17.1 CHATb NAOMOY ¢ BEHTUAA (pUC. 32) U 3aKPHITH €TO.
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Puc. 32. Beatuap KB-2MC (xoA BC He nmepeKkprhiBaeTcsi)

17.2 YCTaHOBUTE HOBYIO MEAHYIO NIPOKAAAKY AnameTpoM 10/6x1,5, oTBEepHYTH HEHCITPABHEIU
MAaHOMETP U YCTAaHOBUTH HOBEIU.

17.3 OTKPBITE BEHTHAb U CBEPUTH [IOKA3aHUA MaHOMeETpPa C rpadouKaMy AaBAeHHsI, AAHHBIMU
B UHCTPYKIMU IIO 3KCIAYATAUU, IPH HEOOXOAUMOCTH OTPEryAHpPOBaTH AABAECHUE.

AAA CHUJKEHUSI AABA€HUA CAErKa OTBEpPHYTh NPOOKY C TAYXHUM HUIIIIEeAeM, CAHTHL MACAO,
3aBepHYTH IIPOOKY.

ANMST MMOBHIILIEHUA AABACHUSA 3aKPHITh BEHTUABL, OTBEPHYTHh U3MEepPUTEABHOEe YCTPOHUCTBO U HA
ero MeCTO YCTAaHOBHUTH IUTYIlep C TPyOHoH pe3pboil !/,”. K TpOMHUKY C KOHTPOABHEIM MaHO-
MEeTPOM IIOACOEAUHUTH PYYHOH HACOC, 3aKadyaTh MacAO, IPUOTKPEITh BEHTUAB BBOAA (IPU 3aMOA-
HEeHHOM ILITylIepe BeHTUAS MAaCAOM) U IOACOEAMHUTh 'MOKHUH HMIAGHT. OTKPEITh IIOAHOCTBIO BEHTUAB
M HACOCOM MOAQTh MAacAO AO YCTAHOBACHUS HEOOXOAMMOTO AABAE€HUS. 3aKPLITH BEHTUAB, OTCOe-
AVHUTH TUOKHH IIAQHT C TPOMHUKOM H TPYOKY U3MEPUTEABHOrO YCTPOHUCTBA 3aAUTH MACAOM.
[lop cTpyert MacAa yCTaHOBHUTH U3MEPUTEABHOE YCTPOMCTBO, OTKPBITH MOAHOCTBHIO BEHTHADL U
OIIAOMOHPOBATE.

17.4. Y BBOAOB C OakKaMU AQBACHUSA IEepeKpPBITh BEHTHAM HAa BBOAES U OaKe AQABAEHUA, CHATH
HEHCIPABHBEIM MAaHOMETP U YCTAHOBUTH HOBYIO MEAHYIO IPOKAAAKY pasMepoM pAuaMmerpoM 10/6x1,5
MAU AHaMeTpoM 17/6x1,5. TIpHOTKPHITE BeHTHAB OaKa AQBACHUS M IIOA CTPYEH MacAad ITIOACOEAMHUTE
HOBEIM MAHOMETP, OTKPHIThL BEHTUAM BBOAG M OaKa A@BACHUS U OIIAOMOMPOBATH UX.

['epMeTHYHEIE BBOABI PA3AUUYHEIX IOAOB BBIYCKA HUMEIOT pa3AMYHBIE MTOACOCAUHEHHUA K
OaKy AaBAeHWUS:

a) Ao 1977 ropa Ha COEAMHUTEABHOM BTYAKE BBOAA BEHTUAD IIOACOEAUHEH K II€PEeXOAHHUKY,
B KOTOPOM OAHO OTBepcCTHe C pe3nOoou M22x1,5 3arayiieHo ramkod C FAYXUM HHUIIIEAeM, a K
APYTOMY OTBEPCTHUIO C TAKOH Xe pe3bOoU IOACOEAMHEHA TPYOKa, COEAUHSIONIas BBOA C OAaKOM
AABAEHUS.

Ha Oake AaBAeHUS YCTAHOBAEH IIEPEXOAHHK C TpeMs OTBEepPCTHAMU: K OAHOMY C pe3nboun
M?22x1,5 nopcoepriHeHa TPYOKa OT BBOAQ, KO BTOPOMY - TPYOKa U3MEPUTEABHOTO YCTPOUCTBAQ,
a B TpeThe BIlasgHA TPYyOKa, MOACOeAUHEeHHAsA K BEHTHUAIO OaKa AaBAEHU.

[Ipu Takon cxeMe HOACOEAMHEHUSA AN CHUJKEeHHS AaBACHUS IIepEeKpPHITh BEHTUAHW BBOAA U
OaKa AABAEHHSA, BEIBEPHYTE FAUKY C TAYXUM HUIIIIeAeM U3 IepeXOAHUKAa BEHTHUASS BBOAA U HA
€e MeCTO BBEpHYTH IUTyilep C pe3drdoil M22x1,5. OTKpBITE BEHTUAL OaKa AABAEHUS, CAUTH
MACAO AO HEOODXOAUMOU BEAUYUHEI AQBAECHUSA, 3aKPLITh BEHTHAB OaKa AABAEHHSA, BHEIBEDPHVTH
IITyLlep U3 IMepeXOAHHUKA BBOAA M IIepeKpEITh BEHTHAL OaKa AaBAeHHA. 110A BRITEKaloleu M3
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nepexOAHUKA CTpyeH MacCAa YCTAHOBUTHL TAYXOH HHUIIIIeAb ¢ TauKoOHM. OTKpPBITH BEHTHUAB HA
BBOAE U OaKe AaBAeHUS U OIIAOMOMPOBAThb MX.

AASl TIOBHIHIEHUSI AAaBAEHUS HepeKpHTh BEHTUAM Ha BBOAE U OaKe AaBAeHHUS, OTBEPHYTH
ralKy C TAYXUM HUIIIeAeM U3 [lepexXOAHWKa BeHTHASI BBOAA U Ha ee MeCTO YCTaHOBHUTH LITYLiep
c pe3pdort M22x1,5. TIpHOTKPEITE BEHTUAL Ha 0akKe AaBA€HUs UM NMOA BHITEKAlOlled CTpyeu
MacAa U3 WITyllepa W IIA@HI'a HAacoca HAAETh Ha ILUTyIlep LIAQHI. 3akKadaTh HACOCOM MAacAO B
0ax A0 HeOOXOAMMOM BEAWUYMHBI AABA€HHUS, HePeKPHITH BEHTUAL 0aKa AaBAeHHs, OTCOEAUHHUTD
LIAQHT CO LITyUepoM. [IpUOTKPEITE BEHTUAL 0aKa AABA€HUs, IIOA BEITEKAIOLIEeH CTpyeu MacAaa
YCTaHOBUTE T'allKy C TAVXHUM HUIIIIEAeM B NEPEeXOAHHK BEHTHASI BBOAA. OTKPLITH BEHTUAU
BBOAQ U 0aKa AaBA€HUA U ONAOMOHMPOBATH HX.

0) I'locae 1977 ropa mepeXOAHUK BEHTUASA BBOAA HA COEAVHUTEABHOH BTYAKe He YCTaHaB-
AUBAIOT, @ TPYOKa OT BEHTHAS BBOAQ M U3MEpPUTEABHOrO YCTPOUCTBA NMOACOEAUHEHA K IIEPEXOA-
HUKY BEHTUASA OaKa AaBAEHUSA U B 3TOM IIepEXOAHUKE UMeeTCsI OTBePCTHe, 3arAyllaeMoe IIpoOKou
C TAYXUM HUIINleaeM. AASd CHUJKEHUSA AQBA€HHUSA B 3TOM CAyYae, HEOOXOAUMO NepeKPLIThL BEHTUAH
Ha BBOAE U 0aKe AaBAE€HMS, BRIBEPHYTh IIPOOKY C FAYXMM HUIIIIEAEeM U3 NepeXoAHHKa 0aka U Ha
ee MeCTO YCTaHOBUTH IITyLiep C pe3pbod M14x1,5. Aaree NpUOTKPHEITE BEHTHUAbL 0aKa, CAUTH
MacAO A0 HeoOXOAMMOM BEAMUYMHBI AaBA€HHMA. [lepeKphITh BEeHTHUAL OaKa AABAE€HUs, BHEIBEPHYTH
HITYllep U IPUOTKPLITh BEHTUAL Oaka AaBAeHHs. IloA BBITeKarolllell CTpyed MacAa YCTAHOBUTH
NPOOKY C TAYXUM HumneAeM, OTKPBITh BEHTUAU Ha BBOAE U OaKe AABACHUSA M ONAOMOHPOBATH UX.

AAsl TIOBHILIEHHSI A@BA€HMS BHEIBEPHYTH NPOOKY C TAYXUM HUIIIEeAeM U3 llepeXOAHUKa Oaka
AGBAEHHA U Ha ee MEeCTO BBEpHVTH IUTYLIep C pe3bOboir M14x1,0. Bo usbexanue paspylLIeHHs
BBOA@ HE AOIIYCKaeTCs HarpeBaTh ero OT NOCTOPOHHUX UCTOYHHUKOB TEIIAA ITPU NTIepeKPEITOM BEHTHAEL.

18 HAMOTKA MN3O0JNAUMOHHbIX CEPOEYHHMKOB BBOJOB U CYLLUKA

18.1 M3oAssiuoHHBIE CepA€YHHUKHU BBOAOB Ha KAaacchl HanpsaXeHud 110 u 150 kB HaMaThIBaTh
ITHPOKUM OYMa>KHBLIM IIOAOTHOM HENOCPEACTBEHHO Ha MEAHYIO UAY AQTYHHYIO TPYOYy. byMaskHoe
IIOAOTHO HeOOXOAUMO IOAABATH C HeOOABLIIUM HATAKEeHHEeM Ha Bpal@aouyiocsa TpyOy uepe3
CHCTEMY CTAABHBIX BaAOB, U3 KOTOPBIX TpHU BaAa Harpetol AO 110 °C. M3oasauuoHHasa Oymara
Mapku OH-70 pAoonKHa UMeTh TOAIUHY 70 MKM, HIUPUHY A0 2000 MM, 3AKTPHYECKYIO IPOYHOCTE
He MeHee 8 MB/M, BAAJKHOCTDL He Ooaee 7%.

18.2 B nnpoliecce HaMOTKH Yepe3 pacueTHOE YUCAO CAOEeB OyMaru (pacueT AaH B IPHUAOKEHUH
0) 3aKAAABIBATh YpaBHUTEAbHBIE OCHOBHBIE M AOINOAHUTEABHBIE OOKAAAKHM U3 AAIOMHUHHEBOU
boabru. HaMOTKy cepaAedHMKA HPOM3BOAUTH HENPEepHIBHO M YPABHUTEAbHble OOKAGAKU He
NpuKAedBaTb, OOKAAAKHU AOAKHEI YAEPKUBATHLCA 3a CUET TPEHUS], KOTAa OHM OYAYT HAAEXKHO
IPpUKaThl HaTsKeHueM OyMard npu HaMoTKe. BepxHsasa (HocAepAHssI) YPAaBHUTEAbBHAsA OOKAQAKA
AOAJKHA BHIIIOAHATLECA U3 MEAHOHN AeHTHI TOAUIUHOU (0,1 MM, IToBepX KOTOPOHU HAMOTATh HECKOABKO
CAOEB OYMa’KHOro IoAOTHA AAST MeXaHM4YeCKOH 3alllUThl HAMOTAHHOIO CepAeYHMKaA.

18.3 AAst U3MepeHHA COCTOSAHMUS BHYTPEHHEH U30ASIIUU K KpaHed OOKAaAKe BBOAQ IIPHUIIAATH
THOKHUU MeAHBI MTPOBOA AAST U3MEPUTEABHOTIO BHIBOAA. [10ApE3Ky U30AAIIUN CepAeYHHKA BBOAA
c oOpa3oBaHMEM Ha HeM BHICTYIIOB MPOU3BOAUTE HA CTaHKE C YKPENACHHBIMU Ha HEM IJUPKYASD-
HBIMU ITUAQMH.

18.4 M3oasanuio ceppAeYHHKOB BBOAOB Ha KAaccel HanpsykeHUus 220, 330 u 500 kB ocy-
[IIeCTBASITh HAMOTKOM AeHT KabeAbHoU Oymaru KMY-120 uaum KB-120. byma>kHbie AeHTHI HIU-
putHoi 100-200 My 1 ToanrHoM 0,12 MM HaMOTaTh Ha OyMa’KHO-0aKEAUTOBEIM IIUAMHAD, KOTOPHIU
IIOTOM HAAEeThb Ha TPyOy BBOA@ U 3aKpeluTh Ha Hed. AAS Aydllled IPOIUTKH B IIUAVHADE BEIIIOAHUTH
orBepcTUa 010-12 pp, paBHOMEPHO pacCIOAOKEHHEIEe APYT OT ApyTra Ha paccrossauu 200-250 MM 110
BCel IMOBEPXHOCTH HUAUHAPAQ, TIHIATEABHO 3a4YUCTUTL OTBEPCTUA, NIpOTEepeTh MOBEPXHOCTH IIH-
AUHAPQ YaUT-CIIHPHUTOM.

18.5 YA0XKUTE Ha OyMa>KHO-0aKeAUTOBBIH [UAMHAD HYAEBYIO YPAaBHUTEABHYIO OOKAAAKY, KOTO-
pasi Opu COOpPKe BBOAA 3AEKTPHUUYECKU COEAMHSETCA C TOKOBeAylled Tpyoon. OOKAAAKA AOAYKHA
BBIIIOAHATHCA U3 HepMOPHUPOBAHHOH AAIOMHUHHUEBOH AEHTOYHOM (hoAbrd ToAuuHoM 0,014 MM m
mnmmpuHor 400 »Mp, pa3MelleHHOHN Ha OYMasKHO-0aKEeAUTOBOM IIUAMHAPE B BUAE OTAGABLHBIX HOAO-
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TeH C nepekpeuitieM B 40 MM, DoAbra AOAKHA OBITh IPUKAeEeHa K HOBEPXHOCTH OyMa>XHOH
HaMOTKU OaKeAUTOBLIM CIHUPTOBEIM AAaKOM, HaHeCEeHHBIM Ha MOBEPXHOCTh OyMarm B BUAE
OTAEABHEIX NATEH (TOUYEK).

18.6 Ha KoHIeBbIe 4YacTH TOTOBOM HYAEBOM OOKAGAKHM HAAOJXKHUThH I0Os5iCa, BHIIIOAHEHHBIE U3
MeAHOM AeHTHI mmupuHOM 150 MM u ToAnnHoi 0,1 MM. Co CTOpPOHEI, 0OpallleHHOH K OYMa>kHO-
OAKEAUTOBOMY ITMAMHAPY, K Ka’KAOMY MEAHOMY IIOSICY 3@ ABa pa3zBeAeHHBIX MOA yraoM 90°
KOoHIIa AAMHON 10 MM nmpeaBapuTeAbHo nmpunasTe npunoeM [TOC 40 mo Tpu MEAHBIX TMOKHX
NpoBOAa ceuyeHueM 1,5 MM‘ B TpH OTBepPCTHUA, BRIIOAHEHHBIX B CTEHKe ITUAHMHAPA, IPONYCTUTH
BHYTPh LHUAUHApPA CBOOOAHBIE KOHIIBLI IIPOBOAOB, MPUIMAIHHEIX K IIOACAM.

18.7 [ToMeCTUTh IIUAUHAP C TOTOBOM HYA€BOM OOKAQAKOM Ha roOpU30HTAABHBIH HAaMOTOYHEIH
CTaHOK.

18.8 HaMmoTaTh Ha HYAeBYIO OOKAAAKY CAOM OyYMa’KHOM AeHTHI C IHepeKpbITHEM B 50% Mo
BCeH AAUHE OyMa)kKHO-0aKeAHUTOBOI'O [IUAMHADA. TOALMHY HAaMOTKHU BHIIOAHUTh B COOTBETCTBUU
C pacYeTHOM 3allUCKOH.

18.9 Ha 6yMa’KHYIO HaMOTKY HAAOJKUTD [1ePBYIO YPABHUTEABHYIO OOKAQAKY M3 aAIOMUHHEBOH
(bOABI'M C pa3MepaMd, aHAaAOTHUHBIMU pa3MepaM (pOABIH NOo II. 18.5. KOHI[EI A€HTHI IPDHKAEHUTD
K MOBEPXHOCTH OyMaru aHaAOTUUYHO II. 18.5. O0uias AAMHa OOKAGAKY AOAJKHA OBITh YCTaHOBAEHA
o 1IaDAOHY AASI AQHHOTO THUHA BBOAA. KOHIBI OOKAAQAKU BEIIIOAHUTE B BHAE MAHJIKET, Kpas
KOTOPBIX CAO’KEHEI BABOE,

18.10. Ha nepsyio ypaBHUTEALHYIO OOKAAAKY HAAOKUTE CAOU OYMa KHOU A€HTHl aHAAOTUYHO
m. 18.8. B Ka>KAOM U3 CAoeB Ha KpasX OYMaKHOH H3OAAIINUA PACHOAOKUTEH IO ABE-TPH AOIIOA-
HUTEABHBIX OOKAQAKU MAAOM AAHHEBI, BHIIIOAHEHHEBEIE B BHUAE Mam>XeT aHaArorMuHO 1. 18.9. OO0K-
AQAKU IIPUKAEGHUTH K MOBEPXHOCTH OyMaru OaKeAUTOBBIM AAKOM.

II p m Mme vya F @ e — HaMoTKa OyMa’KHOH A€HTHl Ha IUAHUHAD AOAKHA OBITh BEINMOAHEHA
C INOCTOAHHBIM M pPaBHOMEPHBIM HaTsKeHUeM. MOoOpHIMHE M B3AYTHS OYMa>KHOH A€HTHI HEAOINYCTHUMEIL.
B cAyuae oOpbiBa OyMa>kKHOM A€HTHI, €€ IMOAKACHKA AOAJKHA OBITh BBIIIOAHEHA& TOABKO HA KParo HAMOTKH.
HanaoskeHue Ha OyMary 0OKAQAOK U3 AAIOMHUHNEBOH (POABI'H HEOOXOAMMO TIIATEABHO BBHIIIOAHHUTDH, HE AOIIyCKas
Ha HEeH MOpPIIHH, B3AYTUHU U pPBAHBIX KPAEB.

18.11 I'loBTOopuTE onepanuu 1o 1.1. 18.9, 18.10 HeoOXoAUMOE KOAMYECTBO pa3 B COOTBETCTBUH
C pacYeTHOM 3aIllUCKOMU.

18.12 Ha cepepAMHY mocAeAHe! 3a3eMASoIell 0OKAAQAKH HAAOKUTE MEAHYIO AeHTY HIHPUHOH
150 MM u ToAmuHOM 0,1 MM. [TocaepHIOIO 3aHUKCUPOBATE BTOPOM MEeAHOW A€HTOM HIMPHUHOH
50 MM u ToAmIMHOHM 0,3 MM C HPSKKOU AAS 3aTATNBAHUS ACHTEHI.

18.13 TToBepx BTOpOH MEAHOH A€HTHl HaMOTATh HECKOABKO CAOeB OYMa>XHOHU AEHTHI,
npope3aTth B Hell A0 NMOBEPXHOCTH MEAHOM AEeHTHl «OKOWIKO» padMmepamu 20x20 MM, IPUNasAThH
K MEAHOU AEeHTe ABa TMOKUX NPOBOAHUKA ceueHueM Mo 0,75 MM» KaXAbIH, HAAEThE Ha HUX

N30ASIUOHHYIO AMHOKCHHOBYIO TPYOKY U Ha Hee - MPSAMOYTOABHYIO IPOKAGAKY U3 MACAOCTOHKOU
AQKOTKaHMU.

18.14 OOMOTaTh CepAeUYHUK ellle LIeCThIO CAOAMH OYyMa’KHOM HaMOTKH.

18.15 O0Ope3aThb cepaeyHHK, 00Opa3ysa B HEM BEICTYIIBI COTAACHO 4epTesKy, 3aKPENUTh KOHUHI
BLICTYIIOB KMIIEPHOUM AeHTOH, COOpaTh ceppeuHuK. [lepea cOOpKoH BCe LIUAMHAPEL U TeTHHAKCO-
BbIE 1IaUOBI IPOAYTH C)KAThIM BO3AYXOM.

18.16 CoepMHUTEL HYAEBYIO OOKAGAKY C TOKOBeAYUIeH TPYOOU M MOATOTOBHTH CEPAEYHHUK K
CYLUKe.

18.17 CylUKy cepAeUYHHKOB IPOBOAUTE B ABa 3Talla - IpeABapUTEABHEIN IIPOTrPEB H CYIIKA.
[TporpeB AOAKEH HPOXOAUTE O6e3 BakyyMa npu teMieparype 105 °C B TedeHue 2 cyT. CylIKy
IIPOBOAUTH IOA BaKyyMOM IIPH IOCTOAHHOM KOHTPOAE 3d COCTOAHUEM U3OAAIMH MOCPEACTBOM
JAeKTpHUeCKUX u3aMepeHuid. C MOMeEHTa HayaAa MaAeHUS U30AAIMOHHEIX [I0OKa3aTeAeH CO3AaTh
OCTATOYHOEe AaBAeHUe B BaKyyMHOU neuu 0,01 Mlla (80 MM pT.CT.) U IPOAOAIKATE CYIUIKY B
TeyeHHe 1-2 cyT, MOCAe Yero BKAIOUHUTE NAYVHXEPHBIH HACOC U YCTaHOBUTH OCTATOYHOE AQBAEHHUE

B 11e4d He GoAee 667 [Ta (5 MM pr.cT.). Cymuts 6-7 CyT. 3a 3TO BpeMs B TeueHHe 1 cyT rperhb
cepAedyHUKU npUd 105°C Ge3 BaKyyMa.
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Adnree BKAIOYUTH IIAYH>XEpPHBIM HAacoC M YCTAHOBHMTHL ocTaTOYHoe pAaBAaeHHe 0,133 Ila
(10~ MM pT.cT.). B aTOM pesxume cepaeyHHK Ha 500 KB cymar 8 cyT. I'lpu 3TOM, ecAH 3HaueHuUe
TA@HIeHCa yTAa AUSAEKTPHUYEeCKUX IOTEPb CHU)KaeTcsi A0 HOpMH (tgd < 0,005) u aep>XUTcsi Ha
3TOM YPOBHE He MeHee b CyT, CYLUIKY 3aKOHYUTh. EMKOCTB BBLICYIIIEHHOIO CEpPACYHUKA COCTABAAET
380-400 n®. O0uast NpoAOAKUTEABHOCTD IIpollecca CYLUKM cepaeyHHKA Ha S00 KB coctaBaser He
MeHee 19 cyT. OCcTOBBI Ha MEHBHIMHA KAACC HanpskeHusa cywarcsa: 110 kB - 7 cyr, 220 kB -
10 cyr, 330 - 15 cyT.

ITpurmevaHsusa

1 BEICYIIEHHBIN CepA€YHHK ITIOAATh Ha COOPKY BBOAA. | [pOAOAKUTEALHOCTD HAaX0KAeHHA BEICYIIEHHOTO
cepAe€YHHKa Ha BO3AyXe B Ipolecce COOPKH BBOAA He AOAJKHA INpeBLINIATHL ABYX 4YaCOB A0 MOMEHTa
YCTA@HOBKH CODPAHHOIO BBOAA Ha BaKYYMHYIO 00paboTKy. I IpH 3TOM TeMIIepaTypa BBICYLIEHHOIO CEPASYHHKA
AOAKHA OBITh BHIIIE TeMIIepaTyps!l BO3AYXa B IIOMellleHHH 1Iexa.

2 Ilpu HeBO3MOJKHOCTHU BEBINIOAHEHHsI COOpPKM BBOAA CPa3y HOCAe CYIIKH CEepAEYHHKA, IIOCAepAHHH
AONKEH XPAHUTHCA B eyl 0e3 BakKyyMa NpH Temieparype 60 °C.

3 B cAyuae AAHMTEABHOIO XpaHeHHs CepAeYHHKAa, INOCAEAHUM AOAXKEH OBITB OXAa’KAeH Ao 60 °C u
IoMellleH Hda XpaHeHHe B MAacAsIHYIO BaHHY,

19 CKNEMBAHME M3AEJIMM U3 DAPDOPA

[Tpu ckAenBaHUU peTarer u3 dapdopa BEIIOAHUTh CACAVIOIIUE OCHOBHBIE TEXHOAOTHUYECKUE
olepaluu:

- IOATOTOBUTHL K CKAGHUBAHHIO IIOBEPXHOCTH,;

- IOATOTOBUTB KA€H K IIPUMEeHEHHIO;

- HAHECTH KAEeBOM COCTAaB Ha IIOBEPXHOCTH AETAaAeH;

- IIPOBECTU TEPMOBAKYYMHYVIO OOpaldOTKy IUBAQ;

- 3aUUCTHUTh KA€EBOHU 1IOB;

- HAHEeCTH 3alUTHOE NMOKPHBITUE IIOCAE 3aYMCTKU IIBa (IpHM HEOOXOAMMOCTH).

[TpH MOATOTOBKE AETAAEM K CKAEUBAHUIO THIATEABHO [IOAOTHATH CKAEUBAaeMble MMOBEPXHOCTH,
00e3>KUPUTH U NPOCYIIUTh UX. KAeN Ha CKAeHMBAeMVyI0 MOBEPXHOCTh HAHOCUTCA TOHKUM CAOEM
LIrTaTeAeM IPU ABHJKEHUM IUIAaTeAs B OAHY CTOPOHY (MHaye OYAYT BCIIeHHWBAHUA). TOALHHA
KAeeBOM NAeHKH AOAKHA OBITH 0,07-0,25 MM, a pacxop Kaesd AOAKeH coctaBuTh 0,02-0,05 r Ha
1 cM* MOBEPXHOCTH.

XpaHeHHe KAeeBOI'0 COCTaBa AOAJKHO NPOU3BOAUTHECS B CYXOM IIOMEIlleHHUH IIPpH TeMIIeparype
10-30 °C. Cpok XpaHeHUs1 COCTaBAseT He OoAee 6 Mec.

[IpOYHOCTE KAEEeBOIO COEAMHEHUs 3aBUCUT OT IIPABUABHOIO IIOAOOpA KAEEBOI'O COCTAaBa,
TOAIIIMHEI KA€EBOM IIA€HKM, PEeXHUMa TepMOBAKYyYyMHOU oOpabOTKH, AGBAEHHUS, CO3AaBaeMoOro
Ha MMOBEPXHOCTHU CKAEUBAEMEIX A€TAaAeH, THIaTEABHOU OOPabOTKHU CKAeUBaeMEIX ITOBEPXHOCTEH.
TOALIMHA KAeeBON NNIA€HKH 3aBUCHUT OT BA3KOCTH KAEEBOro COoCTaBa. BA3KOCTHL KAeeBOT0 COCTaBa
CUABLHO BAMSET Ha €ro JXU3HeCIIOCOOHOCTDh. JKU3HECIIOCOOHOCTE KAeS XapaKTepu3yeT IIPOAOASKU-
TEABHOCTb COXPAaHEeHUA UM BA3KOCTU AOIYCTUMOU AAS CKA€UBAHWUAL.

OCHOBHBIE CBOMCTBA KA€E€BhIX COCTABOB IIPUMBEAEHH! B IIPUAOKEHUU 4,

20 U3MEHEHME MOKA3ATEJIEM XPOMATOIPAMUYECKOIO AHANMU3A
PACTBOPEHHDbIX B MACIIE TA30B

20.1 OTbop upob raza ¥ MacAad, UX aHAAU3El IIPOBOAUTE B COOTBETCTBUU C MHCTPYKLUUAMMU:

- «MeToAMYeCKHEe VKa3aHUs 110 AUAaTrHOCTHKE Pa3BUBAIOUIUXCA Ae(PEeKTOB II0 pe3yAbTaTaM
XpoMaTorpapuyeCcKoro aHaAmu3a ra3oB, PaCTBOPEHHEIX B MacAe TPaHCHOpPMAaTOPHOIO O0OPYAO-
Banusg CO 34.46.302-00» (PA, 34.46.302-89), M: AOBHNHMO, 2001;

- «MeTopAUUYeCKUe YKAa3aHUA 110 ONPEACACHHUIO COAEPIKAHMA BOABL M BO3AYXA B TpPaHCOP-
MaTOpHOM Macae, PA 34.43.107-95», M., CITO OPI'P3C, 1996.

M3MeHeHU HOKa3aTeAerd XpoMaTorpa@UyecKoro aHaAu3a PACTBOPEHHBIX B MAaCAe ra3oB
BO BBOAGX MOTYT NPOUCXOAUTH OT BRIAGA€HUS Tra3oB NIPU PA3A0OKEHHUU TBEPAOU HU3OAAIUU M

MacAda ¥ NpPHU YaCTHYHBIX pa3psiaAaXx BHYTPU BBOAAQ.
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[Tpu pa3sAoKeHUH MAcAd U TBEPAOH U3OASIIIUU OT BAUSTHUS MECTHOrO HarpeBa, 00pa3yroLHHUC
ra3 3aMeTHO OTAHYAETCs OT rasa, oOpasymoulerocss nNpv pasAoXeHHUHN TOABKO MAacAaQ,
COAEPsKaHHUEM OKHCH YTAepOAd U YTAEKUCAOTO rasa. [Ipu aToM KOHIeHTpalus OKHCH YTAEPOAa
NIpeBLINIdeT COAEP)KAaHUe YIAEKUCAOro rasa.

[Ipr Y4aCTUYHBIX pa3psAaX, BHIAEASETCA MeTaH, BOAOPOA, OKHUCh YTAEpPOAA U YTAEKHCABIH
ra3. Ho B OCHOBHOM - 3TO BOAOPOA, MeTaH U HeOOABIIIOe KOAHUECTBO YTAEKHCAOTO ra3a.

20.2 I'lpu u3MeHeHUAX IOKalaTeAed aHaAM30B MaCAd M ra3a OT TEIAOBOTO BO3AEUCTBUSA
pa3oObpaTh BBOA, NIPOBEPUTH KpelNAeHUEe AeTaAed HUXHeW U BepXHeH YacTeM, HaAeXHO
3aKpeNUTh KOHTAKTH! (P HEOOXOAMMOCTH), COOpPATh BBOA, IPOMEIThH YHCTHIM U CYXHUM MACAOM.
TeMIepaTypa MacAa AOAKHA OHITE He HHyKe 30 °C. O0OpaboTKy H30ASLMHU U 3aAUBKY Macia
POBOAHUTE IO pas3peAy 11.

20.3 B cAydyae uM3MeHeHUs IOKa3aTeAed XpoMarorpadudyeckoro aHaAn3a OT HAAMUUA

YaCTUYHBIX PA3pPsAOB, BEISICHUThL IPUUYNHY NOABACHUSA YaCTUYHBIX Pa3psAOB, IIPH BO3MOXXHOCTHU
YCTPAaHUTh UX U IPOAOAKATH U3MEpEeHUS.

[Tpu AocTu)XeHUU 3HaueHUM BHIlIe 10 IIHKOKYAOH, 3aMephl NIPeKpaTUTh U NPHUHATH MEpPH
10 3aMeHe BBOAOB.

21 BOCCTAHOBJIEHHME MNMPOBOAALLUEIO NMOKPLITHUA

AAA BEIDABHUBAHUSI 3AEKTPHUUYECKOTO IIOASI U30AATOpPa, Ha (hapdop BBOAOB HAHOCHUTCH
INPOBOAJLIee NOKpHITHE. [ IpU AAUTEABHON 3KCIAYATAMU IIPOBOAsILIIee NOKPhITHE HHOTAA pa3py-
[IaeTcsl; HabAIOAaeTCsa TaKyKe HapylIeHHe 3AeKTPHUYECKOro KOHTakKTa ¢ (hAaaHIleM UAU CTEepiK-
HeM, HaXOAAUIUMCSA IIOA IIOTEeHIIUAaAOM. B KauecTBe IPOBOAAILIEro NMOKPBITUSA IIPH BOCCTAHOBU-
TEABHBIX PEMOHTaX HNPUMEHAIOTCSA TOKOIIPOBOASALIME I'padpUTOBasi UAM KOKCOoBasi KpackKu. [lepea
HaHeceHUEM Ha (papdop BBOAA KpaCKu, HEOOXOAUMO:

21.1 Ouucrutk dapdop OT rpsA3y, MBEIAH U MacAa, BEICYUIUTH ¢apdop oA BaKyyMoM (B
TedyeHHe 6-7 yac, npu TeMaeparype 90-100 °C).

21.2 IlpUroToBuUTh KPacky (eCAM HeT I'OTOBOU):

- rpapuToBas KpacKa COCTOUT U3 HU3MEALUYEHHOTO AQO COCTOSAHHS NYAPBI U HPOCEAHHOTO

aMopdHoro rpadura (6e3z OaecTok) - 30-33% uo Becy, Aaka neHradTaseBoro Ne 4C uau
0akeAnToBOro - 30-35% mo Becy U O0eH3uHa -10-20%;

- KOKCOBasi KpackKa COCTOUT U3 KOKCOBOM IPOCESSTHHOM HNVAPHBI - 63% o BecCy, Aaka
nenTadraresoro Ne 4C UAU 0aKeAUTOBOTO - 20% 10 Becy U OeH3uHa - 15%.

21.3 HaHeCcTH TOHKYIO HAEHKY KpacKH Ha (ap@op U NPOCYUIUTH ee (0AaKeAUTOBBIH AaK
AOAKeH 3aneubcsa npd Temmneparype 120-125 °C. YcAoBUs 3aledyku CO3Aal0TCHA HCXOAS U3
MeCTHBIX VCAOBUH). HaHecT BTOpOM CAOHM KpacKU U MPOCYIIUTH ero.

21.4 TlpoBepuThs NPOBOAHUMOCTS HAHECEHHOTI'O CAOA. AAA IIPOBEPKH HCIIOAL30BATh IIOCAEAQ-
BATEABHO COEAMHEeHHEBIe OaTapeHKy OT KapMaHHOro (¢qpoHaps U raAbBaHOMETp (UAU OMMETP),
[MOACOEAUHEHHEBIE C MTOMOINBIO LUIYIIOB K HAHECEHHOMY CAOI0. CONPOTUBAEHHE CAOS HE AOAJKHO
ObBITH OoAee 20 KOM HIpU pacCTOAHUHU MEXAY HMIAAMU LIYIIOB 1 CM.

OAEKTpHYECKOe COeAUHEeHHEe INPOBOASLIEro CAOSA C apMaTypoM HAU AAHIEM OCYILEeCTB-
ASIeTCSI HAAOKeHHeM OaHAa kKa U3 AY>KeHOM MeAHOM IIPOBOAOKH.

IIpurymegagne— AN HaHeCEeHHUS NPOBOASIIErO CAOs, TPUMEHSETCS TaKyKe ropsauee pacrnbIAeHUe
MeTaAAa (HIOONHpOoBaHHe) NMPH HAAMYHHU CclIellHaABHOro o6opyaoBaHus. [Ipu BeiGope MeTaara HeOOXOAUMO
VUUTBIBATh OKUCAMTEABHYIO CIIOCOOHOCTE OKDPYIKAIoOIIEeH CpeAbl, T.K. M3-3a OKHCAHTEABHBIX IPOLIECCOB
IIA€HKAa MOXXeT HaPYUIUTLCS H COIIPUKOCHOBEHHE MEXAY METAaAAOM H OaHAARKOM H3MEeHHTCH.

22 BOCCTAHOBIJIEHHME U3OJIAUMOHHOIO FNOKPHITUA
HAKHEIO 3KPAHA BBOIA

Hu>kHHe yacTd BBOAOB KAAccoB HanpskeHus 220 kKB u BoilIle cHaOXeHB! 3KpaHaMH C
N30AAITHOHHEIM ITOKPEITHEM - MOAMBUHUAOYTHpaAeM 1L (I'OCT 9439-85)%, no3BOASIIONIMM COKPATUTD
pa3psAHOE PAcCTOSHUE MEXXAY HUXXHEM 4YacTbIO BBOAA U OakoM TpaHcdopMaTopa.
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[lpu HapylleHUH MOKPBITHSA, €f0 He0OXOANMO BOCCTAHOBUTE.

[ToBepXHOCTh 3KpaHa OYUCTUTHh OT IMbIAH U IPA3H C MOMOIIBIO IOTPY’KEHUA €ro B CMeCh
alleToHa U pacTBopuUuTeAsa P-4 B coOOTHOMmIeHUH l:1 U BEIAGPIKKU B YKa3zaHHOM CMeCH He MeHee
24 yaca, B ITIAOTHO 3aKpPBITOH eMKOCTH. EcAH 3a 3TO BpeMs IHOKPBITHe He PAaCTBOPUTCA, 3KpPaH
HeoOXOAUMO MOBTOPHO HOI'PY3UTE B CMECh, @ OCTATKH NOKPBITUSA CHATH A€PEBSIHHOU ITAQCTUHKOMU.

O0e3>XUpPUTHL MOBEPXHOCTh 3KpaHa U C HOMOIIBIO Fa3olAaMeHHOM rOpeAKd HaHeCTH HOBOe
INOKPBITHE. TelIAOBOH pe’KUM HaHEeCEHUS IMOKPBITUA YCTAHOBUTD ONBLITHLIM ITyTeM TaKUM 00pa3on,
YTOOEl YaCTHUILI MMOPOILLKA, [IPOXOAS 4epe3 IAaMsA FOPEeAKM, HarpeAuch OBl AO IIAQCTUYHOTO
ITIOAY>KMAKOIO COCTOAHHUA 0e3 pa3AOXeHUA U IIPU IMaA€HHUU Ha MPEABAPHUTEABHO IOAOIPEeTVIO
Ao 160-200 °C nmoBepXHOCTH 3KpPaHAa CAHUMNAAHMCH OBI, 0Opa3ysd CHAOLIHOE ITOKPLITHE.

[loBepxHOCTEL 3KpaHa ¢ HaHEeCEeHHEIM MOKPHITHEM UCIHBITaTh HanpsikeHueMm 10 KB B TeueHHue
1 MUH.

ITprraevandue— KpoMme IOAUBHHUAOYTHPAAS MOJKHO NPHUMEHUTE AIOOOH APYTON U30ASIMOHHBIH
MaTepPHaA MPU YCAOBHH, UTO [TOKPEITHE BRIACP)KHUT NPUAOKeHHOoe HanpsorkeHHe 10 KB B TeueHue 1 MHUH.
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IIpunoxenne 1

TAKEJIAXKHbIE PABOTDI

] B oObeM TaKeAa)KHBIX paboT BXOAAT paboTH! IO NepeMelleHN0 BBOAOB C OAHOIO MecCTa
Ha APYyToe, YKAaAKAa Ha MOACTaBKH U MOAHATHE B BEePTUKAABHOE IIOAOJKEeHHe, COOpKa U pa3dopKa
BpeMeHHHBIX YCTPOUCTB U NIPUCIIOCOOAEHUH AAA MOABeMa, nepeMellleHUsT U ONNyCKaHMs I'Dy30B.
CTOATh IIOA IPY30OM M Ha NIIYTH ero nepemMeljeHus 3anpeujaeTcs.

2 AASl IPOBEAEHUSI TAKEAAKHBIX PadOT NpUMeHAIOTCA OAOKH, IIOAUCHACTH], TaAd, AeOeAKH,
CTAaAbHBLIE KAaHATHI CTPOIEI U AD.

3 Ilepeap HauaAoM paboT yOeAUTHCSI B HCIPABHOCTH OOOPYAOBaHUsI, NPHUCHOCOOAEHUH H
OCHACTKH, NMPOBEPHUTH AATY MPEABIAYIIUX M IIOCAEAYIOUIUX HcHBITaHUHA. HeoOXOAUMO 3HATH
IPY30NOABEMHOCTD U AOIIYCTUMEIE HArPy3KU NPUMEHSAEMBIX TaKeAa’KHBIX CPEeACTB.

4 AAS BEIOOpAa TOrO MAM MHOI'O NIOABEMHOIO CPEACTBA HY>KHO 3HATh MAacCy M rabapuThl AQHHOTO
BBOAQ, KOTOpasi HaXOAMTCS B NpeAeAadX, YKA3aHHBIX B TaOAune 1, paszaea 4.

5 AAS NMIPOBEACHUS TaKEAa’XHBIX paldoT IPUMEHAIOTCSI CTaAbHBIE KaHAThl, KOTOPBIE UAVYT
AASL OCHACTKU TaAeH, IMOAMCHAacTOB, Ae0EAOK U APYTUX I'PY30INOABEMHEIX MAllIMH U YCTPOUCTB.

CTaAbHBIE KaHaTH AOAPKHEI MUMETh KPYrAoe CedyeHue U ABOMHYIO KpeCTOBYIO CBUBKY (TK) ¢
TOUYEUHBIM KaCaHUEM OTAEABHBIX IIPOBOAOK MEKAY CAOSMM IIPSAM. B 3THX KaHaraxX IIPOBOAOKHU B
NPSASX CBUTHEI B OAHY CTOPOHY, @ IPJAM B KaHaTe B APYIr'yi0. KaHaTel KpeCTOBOM CBUBKU MMEIOT
1IIECTh KPYTABIX IIPOBOAOYHBLIX IIPAAEN, PACIIOAOKEHHEIX BOKPYT INEHBEKOBOIO CEPACYHUKE, IIPOIIU-
TAHHOI'O TYCTOM CMAas3Kom, 4TO obecneyrBaeT MOCTOAHHYIO CMA3Ky IIPOBOAOK, CONIPOTHUBAAEMOCTE
yAdpaM M IpuAQeT eMy THOKOCTh. IIpM TakeAasKHBIX padoTax HPUMEHATH KaHAaThl ABOMHOU U
TPOUHON CBUBKU. KaHaThl AOASKHEBI OBITE MATKUMU M OOAGAQTh OIIPEACACHHEIM 3a1lacoM IIPOYHOCTH,
KOTOPBIM pACYUTBIBAETCA II0 (POPMYAE

K = P/S§,

rae P - pa3peIBHOEe YCHAMe KaHaTa, H;

S - yCuAMe Ha KaHaT IIpH TaKeAa’XHHIX pabortax, H;

K- 3anac npovyHOCTH.

3anac IIPOYHOCTH AAS Pa3AUYHBIX BUAOB T'PY3ONOABEMHBIX YCTPOUCTB He AOAJKEH OBITh
MeHee:

Jins nebelok H TaieH € JNEKTPUUYECKUM NPUBOIOM B o - K = 5,0 |
Iina nedbenok u Tasieil ¢ pyyHbIM [IPHUBOAOM o ~_|K=z4,0

I[ﬂ;l TACOBBIX KaHATOB KpPaHOB .__...___ o - K= 4,b o

Jis CTpP:HE)_l; o L . ~_ |K=6,0 t_l

6 [locAe npoBepAeHUsI TaKeAa KHbIX padOT KaHAThI AOAJKHEI OBITH OUMINEHE] OT I'PA3U, CMa3aHbI
CMa3KOH H OTIPABAEHBI Ha XpaHeHue (€CAM OHU IO BHEIIHEeMY BHAY NPUI'OAHEl K AAAbHeMIlen
3KCIOAYaTalluH).
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[IpuArosKeHHue 2

APMHPOBOYHLIE 3AMA3KM A4 BBOLOB

Taoauuga [12.1 — XapakTepuCTHKH, CBOICTBa U 00AaCTh NMpHUMeHeHHSs
APMHPOBOYHBIX 3aMa30K

el S S e RS Y Y SRR TR —— PR REE F R i}

B 3aMa3KH | XapaKTepHCTHKA CBoiicTBa 3aMa3ku PekoMeHayemas 00- | [lpuMevaHus
- 3aMa3KH [lonoxut. | OTtpHuar. ACTb HPHMCHCHHA | L
[‘nerorauue-  |Bpemeunoe conpotus- |beicTpo 3arBepaeBacT. [Manast cTOHKOCTE LIpoxoaHsbie H304TO- | Y KCYyCHas
|pHHOBAA | ICHHE HA Pa3pbIB O0.1a1aeT BLICOKOH K Jeiicteuro Bnard  |pb! 35 KB. IlpumeHser- |4 cepHasg KUCa0-
15-20 kre/cm™, TeMnepa- [MEXaAHUUECCKON PO~  [H YIVICKUCAOTHI BO3~ |CA B €AMHHYHBIX C/Iy- |Ta pa3pyiuatotr
TYPHBII KOYPPHUUMEHT |HOCTRIO ayxa 4agx M3-3a J0pOoroi |3amal<y
lpacuinpenns 28-10° | | _ |samazku |
[TopTiana~ BpeMeHHoe conpotus- |00:1a1a€T BBICOKOH Meanexnno npotekaer|@apidoposseie 30410~ [KoHUeHTpHPO-
LHEMEHTHAA incmie Ha pmgbm MEXAHHUYECKON NpoY- [mpouecc 3aTBepAeBa- [pbl BHYTPECHHEH U Ha- IBaHHaﬂ co1aHas
30-40 krc/cMm HOCTELIO HUA. Co BpeMEHEM  [pY’KHOH YCTAHOBKH KHCJ10Ta paspy-
YBETUYUBAET CBON IACT 3aMa3Ky
| 00beM | _____ B
[ ninHO3e- 'Bpemeﬂﬂoe conpoTHB- |[BriCTpo 3arBepaeBact. |Q0na1aeT MaIOH [IpoxoaHsie ¥ noasec- [CongHas KHUCIIO0-
MUCTO- JEHWE HA pa3pbiB O06.1a1aeT CTOHKOCTBIO [CTONKOCTBIO HbIE U30/IATOPbI lTa paspyLaeT
LEMEHTHAA 20-30 krc/cm® K arMoc(pepHbIM BO3- K TpaHC(HOPMATON 3aMa3Ky
~ JACHCTBHAM HOMY Maciy " |
MarnesuroBas (Bpemenuoe conpotus- |OOnanaer CTOHKOCTBIO |BBICOKAS rurpocko- |HMzoaaropst, sxcnnya- (Boaa paspyliaer
| TEHHE Ha PaspbiB K ACHCTBHIO TPAHC- MUYHOCTL. C TEUCHU~ |[TUPYEMBIE B CYXHX |3ama3|<y
20-25 kre/em”. Koadpu- |(popmaropHoro Macia. |eM BPEMEHH yBEJiM-  |MOMEIEHUAX U TPAHC-
! UHEHT pactipeHus 0u- |MMeeT BEICOKY IO MEXa- (4HMBACT CBOI 00BeM (popmaropHoM Macrne. |
30K K KO(phHLIMEHTY HUYECKYIO MPOUYHOCTE [IpuMeHEeHHE -
|pacLINpEHUs CTAH | o J L ~ {MaccoBOE ) l |

Peuentbl, peXXMmMmbl apMHPOBaAHHA M CYLLUKM apMHMPOBOYHLIX 3aMa30K

1 ChreTOrAuuepuHoBas 3aMa3Ka

1.1 VICXOAHBIMH MaTepuaAaMH SABAAIOTCSA. JKEATHEIM UAHM KPACHO-XEAThIM CBUHIJOBBIM TAET
nepporo copta (FOCT 5539-73) U XUMHUECKHU YUCTHIM TAHLEpPHH, pa30aBA€HHBIM BOAOH AQO
VACABHOH MAcChl 1,23. ECAM I'AHIIepHH UMeeT YACABHYIO MACCy Bhille, YyeM 1,23, To ero pa3zbaBAAIoOT
YUCTOU BOAOIIPOBOAHOW BOAOH U TIIATEABHO HepeMelluBaloT A0 YAEABHOU Macchl 1,23.

[IpuMeHeHHe TAullepUdHa ¢ YAGABHOHW Maccou HUxKe 1,23 He AONYCKAaeTCsl, TaK KAaK HU30BITOK
BOABI B TAHIIEpHHE 3aMeAAseT NPollecC CXBATBHIBAHUA U MOXKET CIIOCOOCTBOBaThH O0OpPAa30BAHUIO
NOPUCTOrO0 apMUPOBOYHOTI'O HIBA.

1.2 'AeT AOAJKEH OBITh HEe OKHUCAEHHEIM H CYXOH, 03 KOMKOB U XPAHUTHCH B 3aKYIIOPEHHOM
nmocyae. Ilepep ynorpedaeHueM raet npoceuBaeTcd depe3d curo 100 orBepcTum Ha 1 ¢’

['AeT, AOATO INIPOAEYKABIIUU Ha CKAQAE, NpPEeABAPUTEABHO IIPOKAAUTEH IIPH TeMieparype
200-250 "C AASL BRICYIIMBAHMUSL

1.3 CocTtaB 3ama3ku: Ha 100 r raera - 22 cM® rAsilepuHa.

1.4 3ama3ka 3aMeuniMpaercsd B (papOpOBOH YalllKe, CMECh TIATEABHO pa3MelIUuBaeTCs AO
CMeTaHOOOpa3HOU KOHIleCCHUU. 3aMaszKa TFOTOBHUTCS B KOAUUYECTBe, KOTOpOe MOXXeT OLITh
U3pacxoAoBaHo B TeueHHe 10 MmuH. [Tpu O0Aee MPOAONKUTEARHON paboTe 3aMa3Ka «3epPHUTCHA?
U HEIIPOYHO CKpellasdeTcsa ¢ dapdopoM U apMaTYpPOH.

1.5 BpeMsa cxBaTweiBaHUs 3aMa3ku 15-20 MUH , BpeMA IOAHOrO 3aTBepaeBaHHUA 24 daca.

[locAae moAHOrO 3aTBEpAEBaHUA TOBEPXHOCTD 3aMa3KH, KOTopas OyYAeT CONIPHKACATHCS C MACAOM,
HeOOXO0AUMO TIIATEABHO 3aYUCTUTB OT IIOTEKOB, IIOKPEITH (KUCTHIO) ABYMA CAOSAIMH Kaesd bD-4 uau

ODAKEeAUTOBBLIM AAKOM.

2 [TopTAaHAEMEHTHaAs 3aMa3Ka

2.1 MlcxopHBEIMU MaTepUaraMU cAyxaT: nopTAaHAneMeHT MapkKy 400 uau 500, npocessHHEBIU
yepe3 cuto 100 orBepcTui Ha | ¢dr?, M KBapUeBBEIM NecoK (hapdopoBass KpoMKa ¢ hpaKyuen
MeXXAY cutamMu 25-144 oTrBepcTHi Ha 1 cM?).

CMecCh B paBHBEIX 00beMaX UCXOAHBIX MAaTEPUAAOB IepedMellaTh U IIPONYCTUTh Yepe3d CHUTO
C suerdKou | MM, IIOCAe Yero pasBecTH BOAOHU U TLIATEABHO IlepeMellaTh B TeueHHe 5-10 MUH

AO MOAYUEHHS JKUAKOIO ABIOLIErocs cocTaBa (3 4acTH CMeCH, 2 4aCTH BOAHBI IO 00'BbeMY).
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2.2 3aMa3Ky CAEAYeT 3aroraBAMBaTh B 00'beMe, KOTOPHEIHA OYAET UCIIOAB30BaH B TeueHUe 20-
30 MUH.

2.3 Bpemsa cxBaTHBaHUusAa - 48 4, IOAHOTO 3aTBepaAeBaHus - 10-20 CyT.

[TocAe cXBaThIBAHUA I[eMeHTHAsA MNOBEPXHOCTh AOAJKHA CUCTEMAaTUYECKH YBAAKHATHCA. AAA
YCKOPEHHUA Npoliecca CXBATHIBAHUA B OTAGABHBIX CAyYaaX NPUMeHsAeTCs NpolapKa, 3aKAI0Yaro-
1[asiCA B TOM, YTO BBOA IIOCA€ CYTOYHOU BEIAEPIKKHU IIoMeljaeTcs Ha 12-84 4 B napoByro KaMepy
npu temmneparype 60-80 °C. Ilocae nmponapku BBOA BEIAGP’KHBaeTcst OT 1 A0 3 CYTOK 1ipM
TeMneparype 12-20 °C. Bce Ao0aBkH, yCKOpAWOIUME NPOLeCcC CXBATHIBAHUS, BLI3BIBAIOT AOIIOA-
HUTEAbHEIE BHYTpPEHHHEe HANpPsA’KeHUs.

[locAe MOAHOro 3aTBepAEBaHHUSA IIOBEPXHOCTBL 3aMa3KH, KoTopas OYAeT CONPHMKACATHCH C
MACAOM, HeOOXOAUMO TIIATEABHO 3aUUCTHUTh OT NOTEKOB, INIOKPHITH (KUCTBIO) ABYMSA CAOSIMU
kaess b®-4 uan 6aKeAUTOBBIM AAKOM.

3 'AMHO3eMHUCTO-IIEeMeHTHaa 3aMa3Ka

3.1 MicxopHBIE MaTepHaAbl: HeMeHT TAMHOo3eMHUCThIM MapoK 400 uau 500, npocesHHBIN Yepe3
cuto 90 orBepcTuM Ha 1 cM U hapdopoBad KpOUIKa (MyKa) ¢ (ppaKuuend Me>xay curtaMu 25-144
OTBepCcTHH Ha 1 cM .

3.2 Cyxast cMeCk B COOTHOIIIEHUHU IleMeHTa K hap(opoBOM MVYKe IO Becy 2:1 TIAaTEeABHO
nepeMelinBaeTCsd AO HMOAYVUEHUS OAHOPOAHOM MacChl, IIOCAe 4Yero AoOaBAdeTCSA BOAA B
KoAuyecTBe 32-30 uacTel IpH apMHUPOBAHUHU LITHIped M (pAQHUEB BBOAOB HAH 23-28 yacTeil B
CAy4Yae apMUPOBAHUSA KOAIIAYKOB Ha 100 BeCOBHIX YacTer CYXOH LIeMEeHTHOM CMeCH A0 IIOAYUYEeHUS
pPacTBOPA JKUAKOMU KOHCUCTEHIIUU. LleMeHTHBIY pacTBOP TILIATEABHO IepeMelINBAeTCs B TeUeHHue
5-10 MuUH.

3.3 LleMeHTHBIM PAacTBOP AOAKEH OBITh HMCIIOAB30BaH B TeyeHMe 20-30 MUH C MOMEHTa
[IPUTOTOBACHUS.

Bpemsi cxBaTeIBaHUA - 30 MMH M IIOAHOTO 3aTrBepAeBaHUs - OKOAO 12 4.

O0OpaboTKa apMUPOBAHHOI'O BBOAA IIPOM3BOAUTCA HE paHee, yeM uyepe3 Tpoe cyT. [locae
TIIATEABHOHU 3aYUCTKH OT HOTEKOB INOBEPXHOCThL 3aMa3KH, KoTopasd OyAeT CONnpHKacaThCsAd C
MAaCAOM, ITOKPBIBAETCA (KUCTBHIO) ABYMSI CAOSAMM KAed BMD-4 AU OAaKEAUTOBLIM AQKOM.

AASl YCKOPEHHUs CXBAThIBAHHUA K TAMHO3€eMUCTO-IIeMEeHTHOU 3aMa3Ke B OTACABHEBIX CAYYasX

AoDaBAsIIOT 3-5% TrHIICa.

4 Mar"gesuToBast 3aMa3kxa

4.1 McxopHbBle MaTepHaAbl: MarHe3naAbHBIM [[EMEHT, COCTOSUINN U3 KAaYCTUYeCKOro MarHe-
3UTa (JKJKeHOU MarHe3duu), dapdopoBasg MyKa ¥ pacTBOP XAOPUCTOrO MarHusg YA€ABHOM MacCCHI
1,2-1,21. TIponmopu MCXOAHBIX MATEpPHAAOB IO Macce: MarHe3uT 37%, dhapdopoBasgs MyKa
17% M pacTBOp XAOPUCTOrOo MarHus 46%.

4.2 CMeChb TOTOBUTCA B (papdPoOpoOBOU CTYIKe NepeTUPAaHHEeM INeCTHKOM A0 IIOAYYEHHS
OAHOPOAHOU TEeKy4YeHr MacChl M AOAKHA OBLITh M3pacXoAOBaHA B TeueHHe 15-20 MUH.

4.3 3aAMBKA BBOAOB IIPOU3BOAUTCSA IIPpH TeMneparype 20-25 °C (Ho He BrInle 35 °C). Harpes
3aMa3KH He AONYCKaeTcs. 3aMa3Kda «CXBAaThIBAeTCs» NPpUOAU3UTEABHO 3a 10 yacoB, OAHAKO,AO
YCTAHOBKH M MOHTAa’Xa apMUPOBAHHLIM BBOA CACAVET BBIAED’XATh 48 4acOB NpM TeMIeparype
18-25 °C.

4.4 Tlocae TIIATEABHOM 3aYUCTKH OT IIOTEKOB NMOBEPXHOCTH 3aMa3Ku, KoTopasg OyAeT
COIIPUKACAThCH C MACAOM, ITOKPHIBAeTCA (KUCTBIO) ABYMA CAOAMH KAesd b(D-4 uau 6aKEeAUTOBEIM
AaKOM. [IOCKOABKY MAarHe3uTOBasA 3aMas3Ka pa3pyuiaeTcd IOA ACHMCTBUEM BAAr", NOBEPXHOCTH
APMUPOBOYHOTI'O IIB3, CONPHUKACAIOUIVIOCSA C HAPYKXHBIM BO3AYXOM, CA€AVET INOKPEITH KAKUM-
AMOO0 CHenUaAbHBIM HOKPOBHBEIM BAQrOCTOUKHM AAKOM.

Martde3uaAbHEIM [IeMEeHT OUeHb TMIPOCKONUYEH, IMO3TOMY AAS NOAYUYEeHHUS BBICOKOKA4yeCT-
BEHHOU 3aMa3KH €ero CAeAyeT IPOKAAUTh (HaupumMep, B My(eAbHOM HedYH) InpM TeMIlepaType
750 °C; mocae 3TOro lleMeHT XpPaHUTCsS B repMeTHUYeCKM 3aKynopeHHOM Tape, a IIpu OOHapy-
JKEHUH ero YBAA’KHeHHsI AOAJKEH NOABeprHYTBLCA CyIlIKe Npu Ttemuneparype 150 °C.

PaCTBOp XAOPHCTOTO MarHusi IPUTrOTOBASIETCS 3apaHee U3 ABYX BECOBEIX YaCTeH XAOPHUCTOrO
MarLuss ¥ OAHOH BeCOBOM YaCTU ropsuer BOABI. IlocAe IMOAHOro pacTBOPEHUSA XAOPHCTOIO
MAar"us pacTBOP OCTY>KAeTCA U PUABTPYeTCA Yepe3 MUABTPOBAABHYIO OYMAry, YA€ABHAasA Macca
pacTBOpa B IOTOBOM BHAE AOAKHA OBITHL OKOAO 1,18. [locAe npoBepku pacTBOpP XPaHUTCH B

CTEKAAHHOM 3aKYIIOPEHHOM Tape B KOAHUYECTBe, HeOOXOAUMOM AAS PACXOAOBAHUS B TeUYeHUE
1-2 HeAeAb.
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IIpurosxenne 3

3AJIMBKA BBOAOB MACTUKOM

1 HaubGoaslllee 3HaueHHE AASL 3GAMBOYHBIX MACTHK UMEIOT CACAVIOIINE TeXHUYeCKUe [ToKa3aTeAH:

1.1 LlInpoxkuy padbounil uHTEpBAA pasmsardeHuda (-40 ao +60 °C).

1.2 Mopo3ocToiikocTh (A0 TeMIilepaTyphl HDKe — 40 °C),

1.3 Xopoulasg NpUAUIIAEMOCTb.

1.4 BAaroHeIIpOHUIIa€MOCTh.

1.5 AOCTAaTO4HO XOpoUiHe U CTAaOHUAbHBEIE JIACKTPOUIOAAIMOHHBIE CBONCTBA (MaAble AUIAEKT-
pPHUYECKMEe [IOTePH, BHICOKAs JAECKTpHUEeCKass IPOYHOCTS).

1.0 Manas ycapka (B AuanasoHe teMmueparyp or —40 °C po + 100 °C). He BeinoAHeHUue XOTs OBI
OAHOIrO TpeOOBaHUsI HEAOIYCTUMO,

2 HauGoaee pacnpocTpaHeHHOHW MACTUKOU AAS 3aAUBKH BBOAOB SIBASETCS MacCTHKa MapKH
MIB (MacAOIOAMH300YTHAEHOBA3E€AMHOBAS), KOTOpPAsAs COCTOUT U3 TpeX KOMIIOHEHTOB: TpaHcdop-
MAaTOPHOI0 MaCAa, HU3KOMOAEKYASAPHOTO MOANU300yTHACHA U KOHACHCATOPHOIO MAM TeXHHUYECKOTO
Ba3eAlHa.

Bce Tpu KOMIIOHEHTAa MAaCTUKH AOAKHEI ORITH TOYHO B3BeIll€eHEl U PaBHEL. TpaHc(opMaTOpPHOE
MAaCAO - 35-45%, MOANU300YTHAEH - 35-25%, Ba3deAuH -30%.

Bapka Mactuku MIIB pAo0AKHa HNPOH3BOAUTHECSA B OdKe C paBHOMEpPHEIM o0orpeBOM BCeH
NOBEPXHOCTH, AAA Yero PeKOMEHAYEeTCA MPUMEeHATh OaK C ABOMHBIMU CTE€HKAaMH, MeXKAY KOTOPBIMHU
HaXOAUTCS MacAo. B 6ak, Harpetsiil Ao 65-70 °C, 3arpy3uTts Ba3deAuH, [Tocae pacliraBAeHUsT Ba3eAHHA
AOOABUTH IMOAMHM300YTHAEH U A0BeCTU TeMueparypy Ao 90-100 °C, TuiaTeAbHO epeMellBaTh CMeCh
MeXaHUYeCKOH MelllaAKOM B TeueHUe 2-3 4, IIOCAe Yero HeOOABUMIMMH HNOPIUAMU AOOaABAATH
TPAaHCPOPMATOPHOE MACAO. AASI OYUCTKU MACTHUKU €e IIPOAYBAIOT CYyXHMM aMMHAKOM IOA AaBA€HUEM
120-140 MM BOA, cT. AMMHAK AOAKEH [MAABHO IMOAABAThCA B TedeHHe 16 4 IpH TeMIilepaType BapKU
100 °C. I'lponecc BapKH CUHTAeTCs 3aKOHUYEHHEIM C MOMEHTAa MMOAyYeHMUs IAAAKOH IOBEPXHOCTH U
NOAYYEHHSI peaKnu HEeHTPAALHOU BBITAJKKH, olipepAeAasieMOd (heHOAMDTAaAEeHHOM U MeTHAOPAaH>KeM.
[lo OKOHYaHHUU BapKU MACTUKa (PUALTPYeTCs 4depe3d OaTHUCT, HATAHYTbBIM HA OOedalKy., ['OTOBas
MACTHKa XpAHUTCA B 3aKPHITHIX BeppaX O0e3 AOCTYyIIA CBeTa.

3 Apyrasa MacTuka Mapku MBM-2 cocTonT U3 yXTHHCKOro ouryma 50-47% mo Becy M CYXOro
TpaHCcopMaTopHOro Macaa 50-53% no Becy.

[IpuroroBAeHHe MACTHUKU BHEIIIOAHSIETCS CACAYIOUIMM 0Opa3oM. bUTyM 3arpyskaercs B 6ak Ha 25-30%
€MKOCTH U pa3orpeBaeTcs A0 pa3XiDKeHUs. B paclAaBA€HHBIH OUTYM AaAee 3aAuBaeTCsl TPaHC-
(POpMaTopHOEe MacAO HpH TeMIliepaType oKpyxamuleil cpeAbl 15-20 °C. I'lpu 3aAuBKe MacAa CMecCh
nepeMeIInBaeTcsT MeXaHn4ecKo MelllaAaKoi. OOIasa 3arpy3ka KOTAa He AOACKHa NpeBbIUIATE 70%
oO0beMa. [locae 3aAMBKH MacAOM MacTHKY BapUTh B TeueHHe 3 4 mpu Temineparype 140-150 °C,
HellpepLIBHO NepeMelurdBast. [Ipu npekpalleHUH NeHOOOpa3OBaHUA M IMOSBAeHUS OAecCTsALIeH
[IOBEPXHOCTH BapKa IpeKkpallaeTcsa. ECAU TeMIiepaTypa KalAelaAaHHa oKakeTcst Brine 50, °C, To B
KOTeA AOOaBAsIETCS TpaHC(oOpMaTopHOe MacAo, a Huxke 45 °C - pobGaBAsSieTCs OUTYM, MMOCAe 4Yero
Bapka npopoAXaerca 0,5-1 4. IIpu HHM3KOH JAeKTPHYECKOM IPOYHOCTHM MACTHKa IIpOBapUBAaeTCs
BHOBB. 10 OKOHYaHHUM BApKU MacTHKaA (PUABTPYETCS Yepe3d MeTAaAAMYeCcKVIO CeTKY ¢ suyeiikou 30-50
OTBepCTHH Ha 1 cM2

4 KpomMe TOro, CylecrsyeT MeHee pacnpocTpaHeHHasl MapKa MacTUKH TUIla I-3, KoTopast COCTOUT
H3 cMecH 759 ouryMa Ne S5 u 25% TpaHCOPMAaTOPHOIO MacAaa.

Cr1oco0 U3roTOBA€HHA MacTHKH O-3 aHAAOTHYeH U3roTOBA€HHIO MacTHKU MBM-2, PacriaaBaeHHe
ouTyMa NeS nNpoU3BOAUTCA B TeueHHe 8-10 U (A0 [IpeKpalieHHUA lTeHooOpa3oBaHUA) IPH TeMIlepaTrype
190-200 °C.

3alloAHEeHHe BBOAQ MACTUKOM MPOU3BOAUTCA TOTYAC IIO0 BHIEMKE €ro M3 HarpeBaTeAbHOIl meud
npu TeMreparype 90°C HAM Aydllle B caMOH ITeYH ¢ ITOMOIIEBIO 0ayKa ¢ MoporpeBaTeAeM, TeMriepaTrypa
MAacTUKH AOAKHA ORITh 120-125°C, B moMemteHuu 15-20°C. MacTuka 3aAUBaeTCss TOHKOW POBHOM
CTpyeH A0 YPOBHA Ha 5-0 MM HIDKe BepxXxHero Kpasa. 3aAUTHIM BBOA OCTaeTcsi B meuyyl A0 IIOAHOTO
[IpeKpallleHus] BhIAeA€HUs] NTYy3LIPHKOB BO3AYXd, HO He MeHee O 4 npu reMmneparype 80-90 °C. Ilpu
OXAQXKAEHHH CKOPOCTB CHIDKEHUA TeMIepaTyphl He AOAKHA npeBelllath 10-12 °C B u, [Tpu TeMmmeparype
35 °C BBOA MOJKXHO BBIHYTbH U3 IeUM. AASl YCKOPEHHs YAAA€HHS BO3AYyXa U3 MACTHKH MOJKHO

BOCIIOAB30BAThCsI BaKyyMHpOBaHUeM B TedeHHe 3 4 npy BakyyMe 4,5 [Ta (600 »M pT.cT.).
06-34 57



Tadobaunga Ti4.1

IIpuArokenne 4

OCHOBHbIE CBOMCTBA KNEEBbLIX COCTABOR

| ] B I 3 , - 4_“ - R - L _OFEOBHHB nokasatenn _ R O - _1:
Texsueckne ycnonis | Tenno- BpﬁMEHHDE Qodnacrte HPpHMECHCHHA
‘ y Kinznecno- y CroiikocTb KeeBoro | conpotisnende | [Ipounte nokasarenn
l Viapka ned ! e BHELHH [{BeT kies | coBmoctb | o o P iipa k KHCJI0TaM, Leo- KIeeBOro Knes H KIeeBoro WIes TIpH peronTe
H3TOTOBHTCNE BHI Knes KJTIEEBOIO annaparypsl
i Knes, uac o 4am M pacTBOPHTENAM | COEAHHEHHSA NPH LLIBA y
wiea, °C 20°C, KI/cM”
LB(D-E [[OCTI12172-74 Cnerka Hentoparbliit 0,5-1 60 Kneepoit 1o ctoek k  |He Menee 100 BaskocTk xnes Jnda ckhneuBanys
| MYTHas NEACTBHIO KEPOCHHA U 30-60 cex no dopa- {c Tennosoii
L KHAKOCTD | a Macna a | | DHrnepy |oOpaboTkoii _
P-4  |[TOCTI12172-74 {Crerxa *}Kemoaa'rbﬁﬂ 0,5-1 l 60 lKneeBoi"i 1MoB cToek K |He menee 100 Ba3kocTs Kien Jns ckaenBaHna Xo-
MYTHas aeicTHIO OEH3KHA, 30-60 cex no Mopa- (noaubIM METOAOM
| hKHIOKOCTS Macna M wenoued JHINepy. Kneeeoil  |meTannos, ¢papdopa,
h ) | i P |LIOB 31aCTHHCH nnacTMacce, i ap. ’
InokcHanelii  {TY 6-05-12-51-75  [[ycras Ot csernio- 0,5-1 120 ll{neeaoiﬁi woB obnanaet |Merann ¢ metan- {Kneeeoii woe Mopo- |[{ns cknensauns xo-
'KOMﬂayHﬂ BA3Kad KOPHUH, 10 BONOCTOHKOCTLK), CTOEK ,HOM 250-500. 30cToeK. OTBepne~ {n0aHBLIM MeTOa0M
K-115 KHIAKOCTb |[TEeMHO- |K JeHCTBHIO pacTBOPIi- (Dapq)op C (bap- BRaH!IC HE naer METANNMOB, MIACTMACC,
| L o l o KOPHYH, I_ _l_ Teneii M Macna Tq]EpOM 150-250 CAIKH |papdopa
Onokcupuslit  [OIYI "3apogum. |[Cycras OT cBeTNO- 0,2-10 120 1K.HEEBGﬁ woB obnagaet |Metann ¢ metan- |Kneepoii WwoB Mopo- | JI1s CKieHBaHs npi
Kneil Ha ocHoge) .M. Ceepiora” BA3KAA KOPHUYH. 10 BOZOCTOHKOCTEIO, CTOEK [JToM 250-500. 30CTOCK. OTBepae- |[KoMHaTHOII 1N ro-
cMonbl IJ1-20  |r. JzepKHUHCK XHUJAKOCTEL |TEMHO- K A€HCTBHIO pacTBOpH- 'cDapQ)op c ¢dap- |[BaHHe He maer BbILIEHHO TeMrmepa-
| , KOPHUH, | Teneii 1 Macna Ic[)opom 150-250 ycanku Type MeTaios, ¢gap-
L ) _! S S SR R L — 1 - _{Popaviap. |
Neo 88 TV 2513-005- F'ycras OT xenToro 0,3-0,5 He Brittie 1Kneesoﬁ 108 cToek K |Yepes 48 u nocne|Kneesoit woB Mopo- |Jlns NPpUKIeHBaHHA
[3238275-96 TAry4as N0 CBETIO- 70 ACHCTBHIO BO/BI, MACHAa, [CKICHBAHHA; 30CTOCK XOJIOAHLIM METOA0M
JKUAKOCTD  [KOpHYHEB OT0 pacTeopuTeeil a) Ha oTpbiB - 13 BYJIKAHH3HPOBAHHEIX
16) Ha otcnaiga- pe3itl K MeTanny,
HHe -2.5 nepeBy, 6eToHy, (dap-
I _ S B _l o : : _|dopy
TY 38-105-1061-82 - | ] _ L |

TV 38-105-1760-87

k

-




[IpnAoKeHHUe J

BOCCTAHOBJIEHME U NMPUTOTOBJIEHME UHOUKATOPHOTO CUIIUKATENA

YBAQJKHEHHHEIN CHAHKareAb (po3oBasd OKpacKa) MpocylluTh NpH TeMIlepaType 115-120 °C
B TedyeHUe 15-20 yacoB A0 npuoOpeTeHUs UM POBHOM SAPKO-TOAYOOM OKPACKU.

CylIKy HHAUKAQTOPHOTO CHAMKAareAsi IpOU3BOAUTH B MeTAAAMYECKOH MOCYAE, AHO U CTEHKU
KOTOPOM BBIAOXKEHB] KApPTOHOM. BRICYILIEHHBIM CUAMKAreAb XpaHUTh B INAOTHOYIIAKOBaHHOM
repMeTHYHOM Tape.

[Ipu NIPUTOTOBAEHUH MHAMKATOPHOIO CUAMKAIeAss OTOOPaThk 'PAHYAHUPOBAHHEIN CUAUKAreAb
mMapku KCMIT uau KCMK c¢ nacweinmHon Maccou 0,5 kr/pAM° U pa3MepoM 3epeH 2,8-7 MM
(TOCT 3956-76).

[ToaroroButsk 40 MaccouyacTell 0e3BOAHOTO XAOPHCTOTO KaAbIIUA U 3 MacCO4YacTU XAOPHUCTOTO
KOOAaABTA.

PacTBOpUTE XAOPUCTHIM KaAablIUi B 80 MaccoyacTsixXx BOADBI, @ XAOPHUCTHLIM KOOAAbT B BOAE B
COOTHOILIEHUU 1:1 mo Macce U CAUTBH BMecCcTe oba pacTBOpa.

B nmoAydyeHHEIN pacTBOp 3aceinaTk 100 MaccodacTed CUAUKAreAs] H BHIAEP KAaTh AO NOAHOTIO
BIIUTEIBAHUA UM BCero pacrtBopa. [IpocyllIUTs NOAYUEeHHBEIM CHAHKAreAb KakK YKa3aHO BBILIE.

ITpagMMevyanRnmsg
1 [lepep npuMeHeHUEM CHAHMKAreAb NMPOCENBATE.
2 Mo>keT OBITh HCHIOAB30BaH CHAHKareAb-uHAUKATOpP coraacHo ['OCT 8984-705.
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I[IpuArosxkeHue 6

SJNEKTPMUECKMU PACYET BHYTPEHHEM M30JALUMM BbICOKOBOJbTHbBIX
BBOLOB KNACCOB HAIPSXEHMUSA 66-750 B

[lpn pacueTe U3OASIIIUU BBOAOB IIOAB3YIOTCS YCAOBUeM E = const (cM. puc. 116.1) u ucxopsT
A3 MOAOXKEHMUS:

U= 11U, (1)

rae U_ - BbHIAEP>)XKHBaeMOe HANpsDKCHHe B CYXOM COCTOSIHHM, IPH KOTODOM H€ AOAJKHO OBIThH
CKOAB3AIIHUX PAa3psAAOB ¥ KpaeB YPaBHUTEABHHBIX OOKAaAOK. KosddpunueHr 1,1 yuir-
ThIBAET OTKAOHEHME BLIAEP)XHUBaeMOro Hallps>KeHUs!, BEI3LIBAEMOT0 YCAOBUSMU HCHEI-

TAQHUM U TOYHOCTBHIO U3MEepeHUIl.

£
Ea-:.con’gt
Puc. 116.1. PacnpepereHne papHaABHON
HalpsSUKEHHOCTH B N30ASIIIUN B 3aBUCUMOCTH
OT pajAuyca OOKAAAKH
Zo 2, ¢

Heob6xoAMOE KOAUUYECTBO CAOEB B M3OAAIIUU

U (2)

n= '
6MHH ' Emamc.pacq

rAe O~ - MHHMMAaABHAsl TOAIIUHA CAOA AUIAEKTPHKA;
- MAaKCHUMAAbHAafA pacyeTHasa paAHaArbHas HAIPAXEHHOCTb, KOTOPAsaA OINPEAEAsieTCSH

10 HAIPSOKEHUI0 HayaAaa HEYCTOWMYMBOM MOHU3AINM M CKOAB3SIIINX Pa3psAAOB Y KOH-

IIOB YPABHUTEABHEIX OOKAJAOK.
HucAo cAoeB, onpepeAsieMoe U3 YCAOBUS BO3HHKHOBEHHS HEYCTOMYUBOU MOHM3AIUU

U (3)

nn = r
63 MHH Er.mmcc.pacq.u

MaKC pacy

— «2-0,55, - _
A€ B vcpacee = 10,40°U/U, - MakCHMaAbHasi pacyeTHasl HANPSI)KEHHOCTH IIOAs, ONpeAe
AsieMast U3 YCAOBHH BO3HHKHOBEHMSA HEYCTOMUNBOW MOHU3AIINH.

Yucao CAOEB, OIlIpeApAeAasieMOoe U3 YCAOBHA BO3ZHHKHOBEHHSI CKOAB3AIINX PA3psap0B

U
B, = - (4)
O - E
3 MHH r.MaKc, pacu.cK

= 74/¢0_ - MAaKCHUMaAbHasA pacyeTHasl HANPAXXEHHOCThb IOAS], OoNpeAeAsieMas
M3 YCAOBHMA BO3HUKHOBEHUS CKOAL3SAIUX PA3PAAOB;

£ - AUDAEKTPUYECKask NPOHUIAEMOCTE OYMa)KHO-MaCAIHOM HU30AdIMHM, IPUHUMAaeMass paBHOM 3,9.

KoAn4yecTBO cAoeB U30AA1MM OepeTcsi 10 MUHUMAABHOMY 3HaY€HHMIO PaCYeTHON MaKCHUMAAb-
HOU Hallps)XeHHOoCTU. TakuM oOpasoM, npd E 2 E, | ccpacackr KOAMIECTBO CAOEB OIPEAe-

I.Makc.paca.u

AsieTcsa 1o popmyAae 4, a Hao60poOT 1Mo hopMmyae 3.

60

IA
f.Makc.pacq.ck



HauMeHbIlIasi TOAUIAHA CAOSI AUOAEKTPHKA B pacyeTax NPpHUHHUMAETCS PaBHOH 1 MM

AAMHY YCTYTIOB A MO HUJKHEH YacTH HU3O0AAIUU BBOAQ, HAXOAALUECHCSA B MacAe, BHIOHpPAIOT
TaKOH, YTOOB! pa3psiAHOE HaIpsAKEHUe BAOAL YCTYIIOB IIPEBHIIIAAO erO BEIAepKUBaeMoe Hallpsi-
J)KeHHe. BelpepyKUBaeMoe HallpsAXXeHUe B CYyXOM COCTOSAHUM 3aBUCUT Y BBOAOB OT pa3nMepa Bepx-
HeHl MOKPBIUIKY, PACIIOAOKEeHUA BEepXHeH YaCTH BHYTPEHHEH H30ASALIMM OTHOCHTEABHO BEpPXHeH
[IOKPEHIIIKH, PACIIOAOIKEHUSI BBOAQ OTHOCUTEABHO 3€MAH, BUAQ BO3AEHCTBYIOLIEro HalpsiKeH U
u HopMmupyerca [TOCT 1516.1-76.

CyMMa AAMH YCTYIOB 110 HUJKHEH 4aCTH U30AALMH BBOAQA

A, = -\ (5)
{ M
BeAnynHa XA CUYHUTAETCSA YAOBAETBOPHUTEABHOM, €CAM aKCHAAbHasA HAIPAKEHHOCTH
U
E,, = <12,5. (6)
2hy

CyMMYy AAUH YCTYIIOB IIO YaCTHU U30AAIIUU BBOAQ, IpeAHA3HAaYeHHOU AAA pabOTEI B BO3AYXE,
BEIOMPAIOT U3 YCAOBUH KOOPAUHALIUY U3OAAIIMN BBOAA IIO €ro BO3AYUIHOM M MACASIHOM YacCTsM.
AKCHAABHAA HANPAKEHHOCTH 110 HOBEpXHOCTU AMIAEKTPHKa B BO3AyXe INpUMMepHO B 2 pa3sa
HIJKE aKCHAABHOU HANIPSI’KEHHOCTH B MacAe, UTOORI He IIPOUCXOAHUAO pa3psaia MO MOBEePXHOCTH
BBOAQ, HIOTPY>KeHHOU B MacCAO, OTHOLIEHUE aKCUAABHEIX HAlPSKeHHOCTEe! IO BO3AYLIHOM E
M MaCASIHOM E_ 4acTAM MPUHUMAIOT paBHBIM 0,51, rae o KoM (PUIHMEHT, YYHTRIBAIOIINH 3amac
HpoYHoCTU nopspka 1,05-1,1.

CyMMa AAUH YCTYIOB IO BEpXHEH YaCTH U30AAIUH

Shy = 2L 2h 7
.-
rae P=1,45 v= 1,2
CyMMa AAUH YCTYIIOB 10 U3OAALIUU
2A = XA+ ZA. (8)
AAUHBL HUKHEH U BepXHeHu (pap(OpOBLIX NOKPLILIEK ONPEAEASIOTCA N0 POopMyAaM
lH.II R Z)\'M' (9)
| = B-Z\. (10)

BHyTpU BBOAQ 1OA BEPXHEH NOKPRIIIKON HaA HAPY>KHOM 3allleMAsIeMOH YacThIO BhIIOAHAETCA
3KpaH, BEICOTA KOTOPOro cocTaBasseT 109% AAMHBI BepXHEH NMOKPHIINKHU

| =011 = 0,1-B-Z\ . (11)
AAHHA 3a3eMAsieMOM 0OKAapAKU (puc. [16.2)
[ =1 + (_ + lm_T) +

rae / - AAMHA COEAMHUTEABHOU BTYAKU;
l. - AAMIHA Hapy’>KHOU 3a3eMAseMOW YaCTH BBOAA IOA YCTAaHOBKY TPaHC(OpMaTOPOB TOKA;
. - DKDAHUMPOBKA HHJKHEHM YaCTH COEAUHUTEABHOU BTYAKHU.
AAUHA HYAEBOHU OOKAAAKU:

(12)

3K BT'

| =1 + 3\ (13)

OTHOLIICHHE AAUH HYAEBOH M HAPY>KHOM 3a3eMASIeMOM OOKAQAOK IIPUHUMAETCS PAaBHBEIM BEAUUUHE
E, KOTOpas U3MeHAETCA B MpeaeAax 3-5, IPHU ITOM >KeAaTeAbHO BbIOHWpaTh MeHhIINe 3HaueHUA.

Toraa AAMHA HYAEBOM OOKAQAKH

g_é”F. (14)
AAMHA 3a3eMASeMON OOKAAAKH
> A
&=E_V (15)
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AAMHA OOKAQAKHU IIPOMEKYTOUHOTO CAOS

1,=Ek'(E%1-£). (16)

Py
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. AN PEWAOW WAL WA AN W R DR AWA WA ENAN LN S £ KNI
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2 I - TpyOa; 2 - OyMa’KHasi HaMOTKA,;
| | 3 - YpaBHUTEAbHbIE OOKAAAKHU
Puc. I16.2. Pacnoao>xeHnune
OOKAAAOK B OCTOBeE

Kak yKa3blBAAOCH BEIIIE, pacueT BeAeTCAd HAa OCHOBAHHM DPAaBEHCTBA €MKOCTeH CAOEB
M30ASIIHUY, TOTAQ Ha OCHOBAHHH CBOMCTBA IPONOPIINU

-2 - _—_ S (17)

rA€ CyMMa AAMH OOKAQAOK

L l,+1 _E(n—})+n+l'2l
N ‘N = = 5 (18)

[TpUHAB AASl ONIPEACACHHSI CYMMbI AAHUH ODKAAAOK (QOPMYAY (18), a AAT AAMH OOKAQAOK
dopMyABRl 13, 15, 16, u3 popMyAm (17) onpepeAssroTCs AorapudgMbl OTHOLIEHHWH pPAaAHyCOB

CAOEB M3O0ASIIIUH
y, -1
g_.l_. = (E — E ). A ;
?‘0 H

(e_;.8-1).
lg—-—-—--(& 2 ) A, (19)

2.]g ’}I.
"o

E-n-D+n+1"

TAe A=

QopMmyaa (19) npeacTaBasieT cOO0OH YyOHRBAKIYI0O apUPMETHUYECKYH IPOIPECCHUI0 C
pa3HocTeioO A:(E-1)/n.

Pemasi mocaepoBaTeAbHO ypaBHeHUS (19), onpeaeAqioT papAuyCchl OOKAQAOK. PacdeT U30AA-
111 BBOAOB C MacAoGapbepHON M30ASIIIMEH aHAAOTHYEH C TOM AMIIb Pa3HUIIEeH, YTO aKCUAABLHBIE
HANPSOKEHHOCTH IO MACASTHOM YacTH NPHUHUMAIOTCS B IIpeperax 7-8,9 KB/cM.

[Ipn pacueTe BBOAOB C TBEPAOH M3OAALIUEH IIPU TOAIIUHE CAOfA 1 MM MOJKHO NPHHUMAThH
PACYETHYIO HANPsSXeHHOCThL paBHOM 20 KB/cM.
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I[TpunrosKeHue 7

INEPEYEHb OBOPYJNOBAHUA ANA PEMOHTA

BbICOKOBOJIbTHbIX BBOJOB

No HanmvmeHonanme Tun, Mapka, yeprex Koaunuectso 3aBOA-H3rOTOBUTE b
.11 | o ) o o -
1 |YcranoBka BakyymdpoBaHus | YBM-2, YBM-3 1 AO3T DaexrporexMontak [IKTh YkpanHa,
Mac.1a Xapskosckag 00.., JlepravesckHii p-H,
- - ] n. Hoasopku* )
2 {CraHok-TenexKa aas pazdoopku {Yeprexu 3aBoaa 2 CepuitHo HE N3OTaB.IMBAIOTCH
1 cOOPKH BBO,10B B FOPH30H- "H3oastop”
TATLHOM NOI0KECHUH
3 illpucnocobaenue ang kpeniae- (To xe 4 To ke
A HHIKHEH MOKPLILKH K CO-
CAMHUTC/IBHOH BTYJKE ]
4 {XOMYT /15 CTSNKH COCIHHHU- " 4 !
TE¢15HOH BTY.IKH € HHXKHEH T10-
KPbIIIKOH N
5 |TepMoBakyymHasinedb " 2 - "
6 |Arperar BakyyMHblid 3000THH- |AB3-180 1 Mexsasoa "BakyyMmam”
KOBBI . . o r. Kazaus, ya. Tynsckas, 58
Tans 1exTpuyeckas T2-3 1 [Fopoxoseukuil 3ap0x MOABEMHO-TPAHCIOPTHOIO
[OCT 19435-74 00opy10BaHNH
Baagumupckas o6n., r. I'opoxoseu, yn. Habe-
. o . . beskuas, 60. o L
KpaH aBTOMOGHIBH b K-46 ] -
KC-45721 1 OAQO "Yenabunckuit Mexanuueckuii 3asoa”

r. YUenaOnuck, Koneiickoe wocee, 38

Crponbl CranbHBIE JBOHHOM
KpeCTOBOH CBUBKH

['OCT 2557-82
OT BbICOTBL

BEPXHEH NO-
KDPBILUKH - 2 LIT.

el

B 3aBHCHMOCTH

000 "Pocr" Mockaa,
yi. ¢p. IlepsoMaiickas, 4

CTanox HAMOTOUHBIH Yeptexu 3asona "Hio- 1 CepuiiHO HE BbITYCKAKOTCH
aaTop”
Bakyymmerp (-1 - 0) BT-3, BCb-1, KJI1-1- 2 OAO "MadotoMe"
] o 503 . r. Tomck, KoMcoMoabCkHiA mp-1, 62 )
Meraommertp ¢ npeaenamu uz- |M4100 2 OAQO "¥YMauckuii 3-1 Meraomvetp” r. Yaaus
MepeHus 10 10002500 B |TY25-04-2131-78 L L ~ _ 3
[lpeoOpasosarens conpotupiae- {TCII 2 OAQ "Jaexkrporepyusa” r. JIyuk
HHS C PEIEaMHU H3MEPCHHU A
(-100+200 °C) -~ - ) o - _‘
Croiika MeTanauueckas and Yeprexu 3aBoaa PITO 2 CepuilHO He BbIIYCKAECTCS
YCT@HOBKH BBOJOB B BEPTH- r. Mocksa
K&Tb HOM (1010 CHUH L o . L N _ . )
15 |Bentunarop B-06-300-4 l AQO "Kpiokosckuii BeHTHASTOPHLI 3aBoa”, M/O,
] L [OCT 11442-74 r. Yexos L
16 |lleus HarpesaTeabHAS Ha 6aze asextpoHarpe- 4 Mockaa,
(MOkeT ObITh BhIMOIHEHA pe-  |BaTeaeil TOH-1201 r. dacros,

MOHTHOM opranu3aumeit no mec- |16/1¢-220

TY CAOMOCTOSTEILHO)

32801 VICKTPOTEXHHUECKONO 000pYyROBAHHS

* OpuunanstbimM npeacrasurenem AO3T Dnexrporexmontax [NKTDH Ykpausa asaserca OAO DneKTpOMOHTAXK:

MockBa, Honxonoxonbﬂ_b_l_ﬁ nep., 13.

06-34

L il ol - —

63



64

COOEPH{AHME
| B 532 12Y. X ¢ 12 (PP etereeerrreereraerrans 3
2 OOHINE TIOAOXKEHHUA 1ocvvvvirevnnennienns arirers e enerenererataeeeaetateetetneretrnrtaenreraenreres eveerensenireaersrsnerss 3
3 TexHUKa Oe30MacHOCTH IIpHU paboTax 10 PEMOHTY BHICOKOBOALTHEIX BBOAOB......... veveees O
4 KOHCTPYKTHBHBIE OCODEHHOCTH, YCAOBHBEIe 0003HAUEeHHsI, HOMeHKAATypa
H B3aUMO3aMeHAEMOCTb BBIINYCKAEMBIX BBOAOB ...vviiiiiiittiianniiiniiniisnannnn Ceserresrseenes e O

9 XapaKTepHble HEHCIIPABHOCTH BBOAOB M METOABI MX VCTPAHEHHSA ..ocvvvverriireeniersessnrnnnns 22
6 BBoARI KAaacca Hanpsi>xeHus 35 kB ....... eeerres rerereres Creeerereeeenierrereanenrerarens rrreeneireeerennernees 23
7 3aMEHA MACAA BO BBOAR titiviirinrnerrsnrirerarsrsssssersaressssssnsens e ereieertrerenerea et sarerenneye e eerasteniens 25
8 3aMeHa MacAd B OaKe AABACHUS N NPHUCOCAUHEHHE K BBOAY ...icccvvurircrnnnnnnne. eerraserenenraee 30
O 3AMEHA BBOAQ .vvvveviiieiainrieiseeniorernsnsennes rernresassences e teereeensannea et ettt ottt erenterntenanenns erreareeienenres 30
10 Pa36opka n cOOpKa BBOAOB B PEMOHTHON MAaCTEPCKOM ..ovivviiiininiiiinnnenns ererenieseraeerains 31
11 BakyyMHast oOpa0OTKa M 3alIOAHEHUE BBOAQ MACAOM ..iiviuiiiiiiniriresrserseraniesenserisnsrssssenins 472
12 CVYIIKA U3OAAIMI ...vvneerrinrrrierruernireiiueresssrarernnsssraserens Cerereeenen eerererees Cerereetarerasasntrererraneernes 43
13 PeMOHT (pap@POPOBBIX HOKPBILIEK .......ccvvveeee.. eiererereenens ettt teeetteattiear e aterntheraanneiresnrrrernrrns 45
14 3aMeHa U30ASITOPA UIMEPUTEABHOI'O BBEIBOAA +uuitreerrerersneesreisnminnssmnesiesconinessasinnensrns veree. 40
15 3aMeHa NOBPEXXASHHOTO CTEKAA MACAOYKA3ATEA ..ovvvvvvrernns. eenree it s e n s artsaaas veverens 47
16 PeMOHT AeTanel BBOAA M3 UYTYHHOTO U AAIOMUHHUEBOTO AUTDBS ci.vvvvviiereiinnrinsiinnnressenenss 47
17 3aMeHa MaHOMeTpAa U PeryAupOBaHHUE AABACHUS ¥ I'ePMETHYHBIX BBOAOB ........coeeven.. 48
18 HaMOTKa U30ASLIUOHHEIX CEPAEYHHKOB BBOAOB U CYLIKA ...... e rrreereiaiterearans Ceteecneeniarens 49
19 CxaeuBaHue U3AeAUN U3 Papdopa .....cceeeeveeee. e eeeriaseeteeenseraaernterettessarereaerhetnsarenranssrroes . ol
20 IzMeHeHte 1oKa3aTeAeHd XpoMaTrorpadpudecKkoro

AHAAN3a PACTBOPEHHBIX B MACAE TA30B .ccvvrrrervrrennrencaiansns Crevererrasreesistrnens ceerrereeirnestaens ol
21 BoccTaHOBAGHME ITPOBOASIIIIETO IOKPBITHS .ovvvvvnievreanresrensinianiiriresseassetoseisiorosssonsssasncensns 52
22 BoccTaHOBAeHHE HU3OAALNHOHHOTO HOKPEITUA HUJKHETO 3KPAHA BBOAG ............. ceereerennes D2
IIpraroxkeare 1 TakeAra>KHEIe pabOTH ........... Cereerererernees rerrerreeniarerareanes Ceenieerernenees rerereisanes Y.
IIpraoskeHne 2 ApMHUPOBOYHBIE 3aMa3KH AASL BBOAOB ........... Ceerererneenns evererares Cerrirerersrrereres 25
IIparoskeBHe 3 3aAHMBKA BBOAOB MACTUKOM ...cvvvevevevervnennvaenness ereeenns craserasesen, errerrrrrarrraees 27
IIpaarosxkeEne 4 OCHOBHEIE CBOMCTBA KACEBBIX COCTABOB ..c.icvvirieiverrreresinssnianseensnrsnsas rererees DO
IIpanoskeHHne 5 BOCCTaHOBAeHUE U IIPUTOTOBACHUE HHAUKATOPHOTI'O CUAHUKATEAS ......... 29
[IparosxeHEne 6 DAEKTpUUECKUM pacueT BHYTPEHHEN U30AAIINU BEICOKOBOABTHEIX

BBOAOB KAACCOB HAIPAMNKEHUS 00-700 KB ... i, 60
IIppaoskeHne 7 [ lepeueHb 060PYAOBAHUA AASI PEMOHTa& BEICOKOBOABTHEIX BBOAOSB ........ 63



